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Editorial 

SPACE MEDICINE 

Space or  moon or  mars: Lockdown alternatives in COVID 19 ERA 

Dr Janardan V Bhatt 

Dr. Jayaprakash Muliyil,  leading epidemiologists and Serving in ICMR tells that 
“eradicating COVID19  disease is over and the country should move towards 
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developing ‘herd immunity. SO ok wait for herd immunity to develops and great!! that 
Indian are immune so many bacteria and viruses .But U.S. President Donald Trump is 
not willing to wait for herd immunity to develop .The USA president Donald Trump 
signed an  order that would enable the United States to mine the moon. The purpose 
was to mine minerals and water, and eventually set up a lunar colony. The Vice 
President Mike Pence further stressed the importance of the U.S. making the first stake 
for mining, stating: “NASA already knows that the lunar south pole holds great scientific, 
economic and strategic value, but now it’s time to commit to go there. SO it will be the 
responsibility medical fraternity to prepare the society and manage health of dwellers of 
space or lunar colonies including astronauts travelling in space  and  moon also 
.Fortunately India  is already  far ahead in space science and space medicine .The 
concept give us to write few words on space medicine to prepare medical fraternity of 
global response to corona and potential similar newer entities . First of all we all know 
that there is no atmosphere and water  in space so Physicists, chemists ,biologists and 
allied technocrats have huge homework to prepare adequate oxygen, water, food and 
shelter by innovative way to provide to in dwellers of societies of moon .simultaneously  
medical fraternity has to find out innovative way to prepare the clinics, surgery , 
anaesthesia , deliveries in space including probable pharmaceutical and instrumental  
manufacturing in space. Space medicine is the practice 
of medicine on astronauts in space. Parallel branch  astronautical hygiene is the 
application of science and technology to the prevention and control of exposure to the 
hazards and medical problems  that may cause astronaut ill health. Historical point of 
view a physician and physiologist Hubertus Strughold , first coined the term "space 
medicine"(Father of space medicine) in 1948 and was the first and only Professor of 
Space Medicine at the School of Aviation Medicine (SAM) at Randolph Air Force 
Base, Texas. . So let us some insight in space medicine. Before traveling into space the 
subjects are to be examined by physiologists for fitness both physical and mental. 
Mental health very important because the space travel is like express highway and 
there is no u tern so person must be mentally fit for taking decision to go and travel in 
space. Physical fitness is also equally  important and medical expert should examine 
each and every system thoroughly. NASA’ research team has very interesting 
observation that immunity is significantly suppressed in space . All the parameters of T 
and B cells functions are suppressed and dormant organism present in the body may be 
become virulent in such environment even thnugh there space is probably free from 
micro and macro organisms. Another most common issues are related to gravity 
(Normal Gravity one earth is G1). While ascending up the gravity G1 is increasing and 
while descending down vice versa. (Plus- G to minus- G). So while ascending the 
interstitial fluid is accumulated in upper body segment and during descending it is 
accumulated in lower segment of body and similar the blood pressure is fluctuating 
increased and decreased leading serious problems on the body especially eye and 
brain . Subjects have to significantly acclimatized to both extreme positive and negative 
gravity including lateral and transverse gravity including zero gravity on earth in artificial/ 
virtual environments. To achieve this adaptation, this extreme cardio vascular 
adaptability and fitness is required .IN spite of such fitness, reversible or irreversible 
damage to brain or eye including premature aging & alzemers ‘disease is possible 
amongst space travellers   .Respiratory system is even more vulnerable than other 

https://en.wikipedia.org/wiki/Medicine
https://en.wikipedia.org/wiki/Astronauts
https://en.wikipedia.org/wiki/Astronautical_hygiene
https://en.wikipedia.org/wiki/Hubertus_Strughold
https://en.wikipedia.org/w/index.php?title=School_of_Aviation_Medicine&action=edit&redlink=1
https://en.wikipedia.org/wiki/Randolph_Air_Force_Base
https://en.wikipedia.org/wiki/Randolph_Air_Force_Base
https://en.wikipedia.org/wiki/Texas
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systems . Respiratory problems include decompression sickness, barotrauma and 
intolerance to hypoxia and CO2 narcosis. Because of exposure to negative gravity there 
is profuse loss of bone and muscle mass (osteopenia and sarcopenia ). There are 
additional issues to consider are backache , headache ,fatigue, stress , accidents. 
Large numbers of national and international associations, societies are doing lots of 
research on management, prevention, biomedical engineering & Instrumentation for 
comfort and safety of living in space. Medical council of India has already started a 
course on MD doctor of medicine in airo-Space medicine. We as a part of Fraternity of 
national research & publication society has planned a webinar on space medicine to 
improve our knowledge on space medicine in October 2020.Meanwhile don’t forget take 
needful precaution to prevent corona i.e. social distances , us of mask and sanitisers . 

 https://www.business-standard.com/article/current-affairs/we-cannot-run-away-to-the-moon-

need-to-develop-herd-immunity-dr-muliyil-120040601232_1.html 

https://www.bloombergquint.com/global-economics/world-economy-that-took-elevator-down-

faces-steep-stairs-back-up 

https://www.aerosociety.com/get-involved/specialist-groups/safety/aerospace-medicine/ 

https://www.business-standard.com/article/news-ani/iaf-chief-inaugurates-three-days-annual-

conference-of-the-indian-society-of-aerospace-medicine-119111401539_1.html 

https://www.iaasm.org/ 

 
https://en.wikipedia.org/wiki/Project_Mercury 

https://www.asma.org/news-events/events/1st-international-conference-in-aerospace-

medicine#:~:text=ICAM%202020%20will%20be%20the,been%20postponed%20to%20Septem

ber%202021. 

 

 
 

2 

Original article  

ROLE OF HEART RATE RESPONSE TO STANDING AND VALSALVA MANOEUVRE MEASUREMENT 

IN DIAGNOSING CARDIOVASCULAR  AUTONOMIC NEUROPATHY IN PATIENTS WITH DIABETES 

MELLITUS. 

https://www.business-standard.com/article/current-affairs/we-cannot-run-away-to-the-moon-need-to-develop-herd-immunity-dr-muliyil-120040601232_1.html
https://www.business-standard.com/article/current-affairs/we-cannot-run-away-to-the-moon-need-to-develop-herd-immunity-dr-muliyil-120040601232_1.html
https://www.bloombergquint.com/global-economics/world-economy-that-took-elevator-down-faces-steep-stairs-back-up
https://www.bloombergquint.com/global-economics/world-economy-that-took-elevator-down-faces-steep-stairs-back-up
https://www.aerosociety.com/get-involved/specialist-groups/safety/aerospace-medicine/
https://www.business-standard.com/article/news-ani/iaf-chief-inaugurates-three-days-annual-conference-of-the-indian-society-of-aerospace-medicine-119111401539_1.html
https://www.business-standard.com/article/news-ani/iaf-chief-inaugurates-three-days-annual-conference-of-the-indian-society-of-aerospace-medicine-119111401539_1.html
https://www.iaasm.org/
https://en.wikipedia.org/wiki/Project_Mercury
https://www.asma.org/news-events/events/1st-international-conference-in-aerospace-medicine#:~:text=ICAM%202020%20will%20be%20the,been%20postponed%20to%20September%202021.
https://www.asma.org/news-events/events/1st-international-conference-in-aerospace-medicine#:~:text=ICAM%202020%20will%20be%20the,been%20postponed%20to%20September%202021.
https://www.asma.org/news-events/events/1st-international-conference-in-aerospace-medicine#:~:text=ICAM%202020%20will%20be%20the,been%20postponed%20to%20September%202021.
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                                                                    Abstract 

Diabetes is an iceberg disease with many complications like cardiovascular disease &diabetic 

neuropathy. One of the most overlooked of all serious complications of diabetes is 

cardiovascular autonomic neuropathy (CAN), Autonomic nervous system dysfunction is one of 

the significant complications of diabetes mellitus and this is generally associated with a poor 

prognosis. Standard cardiovascular reflex tests are used to assess cardiovascular autonomic 

function. These include changes in heart rate during standing up and, Valsalva manoeuvre to 

assess cardiac parasympathetic activity.  Aim: To analyse the role of heart rate during standing 

up and , Valsalva manoeuvre in diagnosing Cardiac Autonomic Neuropathy. Method:  In this 

cross sectional study, 30 diabetics were compared with 30 non-diabetics (plasma glucose level 

between 80-120 mg %) for their autonomic functions.  Each subject was evaluated for 

cardiovascular autonomic neuropathy by heart rate during standing up and , Valsalva 

manoeuvre Statistically analysis was performed using t test. Results: There was statistically 

significant (p<0.05 )association of change in heart rate on standing change in Valsalva  

Response to diabetic autonomic neuropathy Conclusion: Diabetes mellitus is one of the 

systemic disease which leads to autonomic dysfunctions when compared to non diabetes which 

may be because of increased duration of disease. 

Key words: Diabetes mellitus, Autonomic neuropathy, Autonomic function tests  

 

Introduction 

There are currently approximately 40.9 million patients with diabetes mellitus in India and this 

number is expected to rise to about 69.9 million by the year 2025.[1,2] This high burden of 

diabetes is likely to be associated with an increase in associated complications. The most 

common neurological disturbance in diabetes is the involvement of autonomic nervous system 

mailto:bhavnaselot@yahoo.co.in
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Autonomic nervous system dysfunction is one of the significant complications of diabetes 

mellitus and this is generally associated with a poor prognosis and negative impact on survival 

and quality of life in people with diabetes (1,3) From the current study, we attempted to prove 

that parasympathetic function tests in cases of type II diabetes mellitus by measuring the 

Valsalva manoeuvre test and Heart rate response to standing and signifying their sensitivity in 

the early detection for diagnostic purposes(3) 

Methodology 

 This cross sectional study was designed as per the protocol of autonomic function lab, AIIMS, 

New Delhi. Thirty subjects of Type II diabetes mellitus and   thirty  non diabetic age matched 

controls, including both males and females, were assessed for Autonomic functional status 

after acquiring oral and written consent. The following criteria were followed while selecting 

the patients as cases: 

Inclusion criteria  

1. Participants in our study were of two different categories 

2. Control subjects who normal subjects (n=30) must be non-diabetic who’s plasma glucose 

concentrations was well within the normal limits 80 to 100 mg%. 

3. All control subjects were free of hypertension and other systemic diseases. 

4. Control subjects matched for age, sex as that of test group. 

5..Diabetes subjects (n=30) who were known patients of diabetes and were under the medical 

treatment for control of blood sugar .these subjects were diabetic at least for duration of 5 

years and more as referred from hospital case paper and were attending the diabetic clinic of 

S.S.G. hospital medical college Baroda. 

 

Exclusion criteria:  

1. Case & controls subjects who did not give consent. 

2. Subjects with hypertensive, suffering from renal failure, suffering from disease that can cause 

autonomic neuropathy (leprosy, alcoholic neuropathy), neurological, history of tobacco 

smoking/chewing and alcohol consumption, thoracic skeletal deformities.  
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The Autonomic function tests which were performed to assess the cardiovascular 

parasympathetic functional status:    

Heart rate response to standing 

 Subject was made to lie down in supine posture. ECG electrodes were connected from the 

subject to the cardiowin system. Subject was asked to relax completely for a minimum period 

of 10 minutes. Basal heart rate was recorded by using cardiowin system. Subject was asked to 

stand up immediately and change in heart rate is noted from the monitoring screen of 

cardiowin. Heart rate response to standing was determined by using the formula heart rate in 

standing position – heart rate in supine position.  

Continuous ECG was recorded from which a 30:15 ratio was calculated. It is the ratio of the 

longest RR interval around the 30th beat after standing up, to the shortest RR interval around 

the 15th beat during standing. 

On changing the posture from supine to standing heart rate increases immediately by 10-20 

beats per minute.(4) 

Valsalva manoeuvre 

 Subject was made to lie down in a semi recumbent or sitting position. Nostrils were closed 

manually. Mouth piece was put into the mouth of the subject and the Mercury manometer was 

connected to the mouth piece. ECG machine was switched on for continuous recording. Subject 

was asked to exhale forcefully into the mercury manometer and asked to maintain the 

expiratory pressure at 40 mm of Hg for 10 – 15 seconds. ECG changes were recorded 

throughout the procedure, 30 seconds before and after the procedure. Valsalva ratio was 

calculated by using the formula.   

The Valsalva ratio was calculated as the ratio of the longest RR interval within 20 beats of the 

manoeuvre, to the shortest RR interval during the manoeuvre. The valsalva ratio is a measure 

of autonomic parasympathetic functions 
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Table 1: Distribution  of the study population according to different parameters. 

Sr. 
No. 

Parameters Diabetic (n=30) Non-diabetic (n=30) 

Mean SD Mean SD 

1. Age (years) 58 7 56 7 

2. Height (cm) 162.30 5.04 164.44 6.69 

3. Weight (kg) 59 8 58 4 

4. FBS (mg/dl) 139.93 55.18 92 11 

5. PP2BS (mg/dl) 221.06 68 143 16 

6. Basal Systolic B.P. (mm of Hg) 139.39 23 133 4 

7. Basal diastolic B.P. (mm  of Hg) 77.16 8.82 78 9 

8. Basal H.R./min. 84.33 10.5 81 12 

9. Duration of diabetes(years) 8.85 3.05 - - 

 

Table 2: Distribution of the study    according  to autonomic function tests. 

Sr. No. Parameters Diabetic (n=30) Non-diabetic (n=30) 

Mean SD Mean SD 

1.. Heart Rate (/min) response to 

Standing 

1.25* 0.15 1.13 0.12 

2. Valsalva ratio 1.04* 0.16 1.3 0.11 

* indicate statistically significant p<0.05 

                                                             Results 

Table 1 shows main anthropometric features which are comparable and well matched in 

diabetic and control group. The median age of the diabetic group was 58±7 years while control 

group was 567 years, and, mean weight of the diabetic group was 59 8 kg .while control 

group was 584 kg . Similarly mean fasting glucose level were 139.93±55.18 and 92±11, mean 

postprandial blood glucose level 221.06±68 and 143±16 in both diabetic and control group 

respectively. The mean Basal B.P. in   and control group and Basal H.R.  were 139.69±23 mm Hg 

and 133±4 mm Hg respectively. . Mean duration of diabetes in diabetic group was 8.85 years. 
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Table 2 shows. Orthostatic change in heart rate: The mean value of supine heart rate (beats 

/min) in diabetic and control group and mean value of standing heart arte after 2 minutes 

(beats/min) in diabetic and control group were 1.25 ± 0.15, and 1.13 ± 0.12 respectively. There 

was mean difference was found in heart rate in supine position (p==0.12) and in standing 

position (p<0.05) but it was not statistically significant 

2. Valsalva Response: In our study the mean values of HR response to valsalva ratio in diabetics 

and control group were 1.04±0.16 vs 1.3±0.11respectively. The difference of mean values was 

statistically significant. p<0.05 

Discussion 

Type 2 diabetes is typically a chronic disease associated with a ten-year-shorter life expectancy. 

The present study was conducted among the 30 patients with diabetes mellitus reporting to the 

attending the diabetic clinic of S.S.G. hospital medical college Baroda. The study was conducted 

with the aim investigate autonomic nervous system involvement in diabetes mellitus by using 

simple tests. 

Diabetes mellitus is one of the high risk factor for cardiovascular disease. Diabetic autonomic 

neuropathy is a progressive condition in which autonomic  nervous system dysfunction is not 

only more prevalent in diabetics but also worsens as the disease progresses(3) The activity of 

the autonomic  nervous system is of crucial importance in moment to moment regulation of 

heart rate and blood vessels resistance, thereby controlling arterial pressure, cardiac output 

and tissue perfusion. (5) 

DM patients were compared   with the control in our study. This indicates that cardiac 

autonomic dysfunction is highly associated risk factor in DM patients. (3) 

Our study shows difference of mean values of HR response to valsalva ratio in diabetics and 

control group was statistically significant p<0.01.also showed that Valsalva ratio is lower in 

diabetic patients than normal persons this reflects decreased parasympathetic function due to 

decreased vagal tone.  
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S Sucharita, Ganapathi found that tests of cardiac parasympathetic activity including the heart 

rate response to  standing 30:15 ratio and Valsalva ratio were significantly lower in patients 

with diabetes compared to the controls (P<0.05)  (2) 

In my study heart rate response to standing 30:15 ratioin diabetic and control group were 1.25 

± 0.15, and 1.13 ± 0.12 respectively .and statically significant. Heart rate response to standing 

up induces reflex tachycardia followed by bradycardia and is both vagal and baroreflex 

mediated. So in diabetics with autonomic neuropathy there is abnormal response due to 

damage to the reflex pathways, mediating the response. 

The results in our study correlated with the study conducted by ChiranjeeviKumar Endukuru 

Heart rate response to standing 30:15 Ratio values were decreased in diabetics as compared to 

controls. 

In conclusion, data from the current study demonstrated that diabetics had cardiac 

parasympathetic nervous system involvement. There was statistically significant association of 

change in heart rate on standing change in Valsalva Response to diabetic autonomic 

neuropathy.  

The most sensitive parasympathetic cardiac autonomic function test which detects CAN, are 

heart rate response to standing and heart rate response to Valsalva manoeuvre. (8) 
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Background: Cutaneous adverse drug eruptions are the most common adverse reactions 

attributed to drugs in which any type of skin reaction can be mimicked, induced, or 

aggravated. Cutaneous drug reactions are of wide range from mild to moderate to severe life 

threatening reactions. The term severe cutaneous adverse drug reactions encompasses Steven–

Johnson syndrome (SJS), toxic epidermal necrolysis (TEN), drug reaction with eosinophilia and 

systemic symptoms (DRESS), and acute generalized exanthematous pustulosis (AGEP).  

Aims: The aims of this study are to evaluate the clinical and epidemiological aspects of severe 

cutaneous adverse drug reactions (SCADRS) at a tertiary care center from gujarat. 

Methods : This is a prospective study which was conducted over period from September 2014 

to December 2016. A total 31 patients were included in the study which included outpatients as 

well as inpatients admitted after written informed consent.The diagnosis of SJS, TEN ,AGEP 

were made on clinical grounds and according to standard definitions while in case of DRESS 

REGISCAR score was used to establish the diagnosis. 

Results :   In the study, a total of 31 patients were included in the study,in which 18 were males 

and 13 were females, and maximum patients were in the age group of 31-40  years. SJS 

14(45.16%) was the most common SCADR. Antiepileptic class of drug was found to be most 

commonly implicated.  

Conclusion : Patients can be educated to avoid re-administration of the offending drug(s) to 

reduce the morbidity associated with CADRs. Early identification of SCADRs can reduce the 

morbidity and mortality rates.  

 

Key words : Steven–Johnson syndrome, toxic epidermal necrolysis 

 

 

 



 

 24 

 

 

 

 

Introduction 

According to the WHO (World Health Organization) definition, an adverse drug reaction (ADR) is 

“a response to a drug which is noxious and unintended, and which occurs at doses normally 

used in man for the prophylaxis, diagnosis, or therapy of disease, or for the modifications of 

physiological function” 1. Up to 80% of ADRs are dose-dependent and predictable, while about 

20% are independent of the administered dose and unpredictable. Frequently, the latter are 

immunologically mediated reactions, often called “drug allergy”, and involve either IgE or T 

cells. In contrast, non-immunologically mediated reactions are called “idiosyncratic reactions” 2. 

As a majority of ADRs involve the skin, epidemiological studies were mainly carried out on the 

topic of cutaneous manifestations. 

However, more often than not, possibility of ADRs is clinically challenging, as there are many 

other differentials. Roujeau's criteria attempted to simplify defining cutaneous ADRs, (a) other 

causes for the eruption, such as viral exanthema, should be excluded, (b) a temporal 

relationship between the drug and onset of rash should exist, (c) improvement should be noted 

following drug cessation, (d) reactivation upon challenge should be noted, and (e) cutaneous 

reaction is known to be associated with the drug.3 

The term, severe cutaneous adverse reaction (SCAR), was proposed for such conditions, as they 

were (a) severe, (b) unpredictable, and (c) drug induced. SCARs encompass a heterogeneous 

group of delayed hypersensitivity reactions, which are most frequently caused by drugs.4 The 

designation SCAR most commonly includes Stevens–Johnson syndrome (SJS), toxic epidermal 

necrolysis (TEN), SJS/TEN overlap, drug reaction with eosinophilia and systemic 

symptoms/drug-induced hypersensitivity syndrome, and acute generalized exanthematous 

pustulosis.5 

This study aims to evaluate the clinical and epidemiological aspects of severe cutaneous 

adverse drug reactions (SCADRS) at a tertiary care center from gujarat. 
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Method 

This is a prospective study which is to be conducted over period from September 2014 to 

December 2016 in the Department of Dermatology, venerology and leprology at a tertiary care 

hospital at Gujarat. 

Conditions included in this study are  

 Stevens–Johnson syndrome (SJS) 

 Toxic epidermal necrolysis (TEN) 

 SJS/TEN overlap 

 Drug reaction with eosinophilia and systemic symptoms/drug-induced hypersensitivity 

syndrome (DRESS) 

 Acute generalized exanthematous Pustulosis (AGEP) 

A written informed consent was taken from each patient before including them in the study. 

Patients presenting with SJS, TEN, DRESS, and AGEP were included in the study. The diagnoses 

of SJS, TEN, AGEP were made on clinical grounds and according to standard definitions while in 

case of DRESS REGISCAR score was used to establish the diagnosis. Further diagnosis was 

substantiated by detailed clinical history, detailed general physical examination. A detailed 

history regarding intake of drug/drugs, cutaneous or mucosal eruption, time gap between drug 

intake and cutaneous eruption, any associated systemic symptoms, temporal association and 

improvement after withdrawal of drugs/drugs was noted down. A detailed general physical 

examination, cutaneous eruption regarding morphology, pattern and distribution of eruption, 

and mucosal examination were performed.Patients leaving with HIV/AIDS were not included in 

this study.  
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Results and Discussion 

Total of 31 patients were included in the study. 18(58.06%)  patients were male and 13(41.93%) 

were female [Table 1] A total of 14 patients were of SJS, 7 patients were of SJS/TEN overlap, 3 

patients were of TEN, 3 patients were of AGEP, and  4 patients were of DRESS.[Table 2] The 

youngest patient was 7 years old and the oldest being 67 years, and maximum patients were in 

the age group of 31-40  years. 

Table 1 : Age distribution 

Gender  Number % 

Male  18 58.06 

Female 13 41.93 

Total 31 100 

 

Table 2 : Severe cutaneous adverse drug reactions 

DIAGNOSIS NO.OF CASES PERCENTAGE 

ACUTE GENERALISED EXANTHEMATOUS 

PUSTULOSIS(AGEP) 3 9.68% 

DRUG REACTION WITH EOSINOPHILIA AND 

SYSTEMIC SYMPTOMS(DRESS) 4 12.90% 

SJS/TEN OVERLAP SYNDROME 7 22.58% 

STEVENS JOHNSON SYNDROME 14 45.16% 

TOXIC EPIDERMAL NECROLYSIS 3 9.68% 
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TOTAL 31 100% 

 

In our study, antiepileptics came out as the most commonly implicated class of drug in the 

majority of the patients. This was well in accordance with various other studies where 

antiepileptics were found to be the causative drugs of SCARDs.8 Among antiepileptics, 

phenytoin was the commonly implicated drug whereas antimicrobials constituted the second 

most common group followed by NSAIDS. Penicillins and cephalosporins were the most 

commonly offending drugs seen among antimicrobials and addition of clauvulinic acid further 

increased the risk of SCADRS.9 Two patients presented with terbinafine induce AGEP. Various 

other studies have also reported AGEP by terbinafine10 However patients of old age groups are 

on polypharmacy and it is very difficult to find out the exact culprit drug sometimes. 

SJS-TEN 

There were 14 patients of SJS with youngest patient being 7 years old and oldest being 50 years 

old. Out of 14 patients, 9 patients were on antiepileptics including phenytoin, phenobarbitone, 

and carbamazepine. A 2 patients out of 14 were on NSAIDS, 1 patient was each on 

cephalosporins plus clauvulinic acid combination sulfonamides and amoxicillin. Cutaneous 

involvement was seen in all the patients with <10% of body surface area involvement. Mucosal 

involvement was also seen with oral mucosa involvement seen in all 10 patients and eye 

involvement in 6 patients. Liver function tests were altered in 7 patients and eosinophilia in 6 

patients. All the causative and suspected drugs were immediately stopped. 
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Seven patients presented with SJS/TEN overlap. 3 patients were on antiepileptics phenytoin, 

Phenobarbita, 3 patients were on NSAIDs. In 2 patient, cephalosporin/clavulanic acid was 

implicated, The time interval between drug intake and eruption was 2 to 4 weeks.Cutaneous 

involvement was 10%–30% in all patients including mucosal involvement. Patients improved 

after stopping the offending drug. 

 

A total of 3 patients presented with TEN. The youngest patient was 14 years old and the eldest 

being 65 years old. The duration between drug intake and onset of eruption ranged from 3 to 6 

weeks. Antiepileptics were implicated in all three including phenytoin in two and 

phenobarbitone in one. There was >30% cutaneous involvement in all three patients with 

mucosal involvement present. Systemic involvement was seen in all three patients. The 

offending drug was stopped in all the patients, and all patients were managed under intensive 

care unit with utmost care. Two patients recovered and one patient (65 years) died. 
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DRESS 

There were 4 patients of suspected DRESS reaction. The youngest patient was 16 years old and 

the oldest being 62 years old. The duration between drug intake and eruption ranged from 3 to 

5 weeks. Phenytoin was implicated drug in one  patients while 3 patients developed DRESS 

after dapsone intake. All 4 patients presented with fever with rash with facial edema and 

eosinophilia. Rash was in the form of maculopapular rash in all. 3 patients had 

lymphadenopathy, and liver function tests were deranged in all. Renal function tests were 

deranged in one patient whereas another patient presented with pulmonary involvement. 

There was rapid improvement seen in 2 patients after stopping the offending drug as early as 

possible.One patient died because of multisystem involvement. 
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AGEP 

3 patients were diagnosed with AGEP. In two patients, the offending drug was terbinafine, and 

in the other, it was metronidazole. The cutaneous lesions were in the form of generalized 

erythema with pustules which at places were coalescing with petechiae and purpura. Fever 

with facial edema with eosinophilia was also seen. Liver function tests with enzyme levels 

raised to 20–40 times were also seen. The offending drug was stopped in both. Two patients 

improved with stopping the offending drug. 
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Conclusion  

No gold standard investigation is available for diagnosing CADR, but taking a proper history 

such as duration of drug intake, reaction time, response of drug eruption to withdrawal of the 

suspected drug, rechallenging the drug is very tricky and very stressful for patients’ side., and 

any past history of similar reactions can help in diagnosing CADRs. Advent of newer drug, newer 

modality of drug delivery, and polypharmacy are throwing newer challenges in the field of 

CADRs. Continuous learning and careful vigilance can lead to early diagnosis and avoidance of 

considerable mortality and morbidity. 
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Abstract: 

Introduction: Acne scars, a disfiguring malady is a challenge for  dermatologists, despite having 

multiple treatment modalities like subsicion, microneedling, dermabrasion, TCA CROSS, 

Fractional CO2 Laser, dermal fillers, etc. However, monotherapy has been hardly satisfactory 

because of the polymorphism seen with the scars. Platelet Rich Plasma (the autologous plasma 

with high concentration of platelets) has been versatile since its advent. It has been revolutionary 

in the management of acne scars by providing numerous growth factors aiding in scar 

remodelling along with time proven methods. 

Materials & Methods: A prospective analytical study was conducted over a period of 6 months 

including 26 patients. Each patient received microneedling plus PRP on right side of the face 

while Fractional CO2 Laser plus PRP on the left side simultaneously for total 6 such sittings at 

21 days interval. Response was noted with serial photographs and goodman’s qualitative and 

quantitative scores. Autologous PRP was prepared with double spin method to yield uniformly 

high amount of platelets. 
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Results: Out of 26 patients enrolled in the study, none of the patient reported a poor response 

which means both the modalities are effective. The Average Qualitative score, pre and post 

treatment showed significant difference with 10 patients showing excellent results in Fractional 

CO2 Laser treated side. 

Conclusion: Fractional CO2 Laser is a non invasive procedure with PRP boosting the end results 

in acne scar treatment, hence should be considered one of the first line treatments. 

Key words: Acne Scars, Microneedling, Fractional CO2 Laser, PRP 

INTRODUCTION: Acne Vulgaris, the most prevalent disease among the adolescents, leaves its 

impact on the face with disfiguring scars. This leads to tremendous effect on one’s self esteem 

and to a certain extent, causes depression considering current aesthetic era where everyone wants 

to look more youthful and appealing, which imparts an added pressure on the treating 

dermatologists. It is presumed that Acne affects 90 % of the population at some point in their 

lifetime and owing to its inflammatory nature; it leads to scarring later on (1). Acne scars are 

formed when the inflammatory process of acne extends deep into the dermis and replaces the 

normal tissue with the fibrous one (2). Acne scars are divided into three basic types being 

Macular, Atrophic & Hypertrophic, out of which Atrophic scars are most common. They are 

further subdivided into Ice pick, Boxcar, Rolling, Linear and Lipo-atrophic scars (3). Though 

multiple treatment options (e.g. subsicion, TCA CROSS, chemical peeling, microneedling, 

Lasers, Mesotherapy, excision and grafting, dermabrasion) are available to treat the acne scars, 

none as a monotherapy has proven satisfactory. However, Autologous Platelet Rich Plasma has 

emerged as a new add on therapy which helps in tissue remodelling when combined with other 

conventional modalities as it provides high number of growth factors (14). 

MATERIALS & METHODS: Over a period of 6 months, from February 2019 to July 2019, a 

prospective analytical study was conducted after Institutional Review Board Approval, at a 

tertiary care hospital. 30 patients attending the dermatology OPD regarding the acne scar 

concerns were included in the study using purposive sampling technique. As Microneedling and 

Fractional CO2 laser both target Boxcar and Rolling type of acne scars, patients with majority of 

these type of scars were included in the study. Patients were evaluated with standard Goodman & 

Baron’s Qualitative and Quantitative Scores. Each Patient with equal amount of score on both 

the half of the face was included in the study. Those with history of Keloidal Tendencies, active 

infections (acne, herpes), Bleeding diathesis, immunocompromised, pregnant and lactating 

mothers were exluded from the study. Out of 30 enrolled patients, 26 completed the study. After 

obtaining written & informed consent form, a split face treatment was done. Each patient was 

given Topical Anesthesia i.e. Eutectic mixture of Local Anesthesia cream under occlusion for 

one hour. Then Right side of face was treated with Microneedling using a standard Dermaroller 

with needle length of 1.5 mm and 540 numbers of needles. The Dermaroller was rolled in 

horizontal, vertical and diagonal directions till pinpoint bleeding was visible which marked the 

endpoint of the treatment (7) (10). Simultaneously left side of face was treated with a fractional 
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CO2 Laser, wavelength of the laser being 10,600 nm and energy set at 15 mJ with single stacking 

(12) (13). 10 ml of blood was obtained from each patient and was first centrifuged at 1300 rpm 

for 15 minutes. The separated plasma along with upper 1 mm layer of RBCs was aspirated and 

again centrifuged at 1600 rpm for 15 minutes which yielded approximately 1 ml of platelet rich 

plasma and 7 ml of Platelet Poor Plasma (PPP). This PRP was then injected with an insulin 

syringe on the treated areas on both the halves of the face in a dose of 0.01 ml per sq.cm area 

(14). PPP was sprinkled over face to cover the entire treated area and occluded with sterile 

gauzes for 30 minutes. Post procedure, every patient was advised strict photoprotective measures 

daily along with antibiotic cream and mild topical steroid to be applied twice a day for 5 days. 

Total 6 such sittings were performed at an interval of 21 days. Response was noted with pre and 

post treatment Photographic evaluation, Patient satisfaction score and Goodman & Baron’s 

Qualitative(5) and Quantitative scores(4).  

 

 

 

 

RESULTS:   Out of 30 patients enrolled in the study, only 26 patients completed the treatment 

protocol. None of the patient reported a poor response i.e. No improvement, which means both 

the modalities are effective (Figure 3) (Table 4 -5). The most widely accepted Goodman & 

Baron’s Score for acne scars was used to compare the level of improvement. Excellent response 

was considered as an improvement by two grades upgradation while Good Response as an 

upgradation of one grade in Goodman & Baron’s Qualitative score. The Average Qualitative 

score, pre and post treatment showed significant difference with 10 patients showing excellent 

results in Fractional CO2 Laser treated side i.e. Improvement by two grades upgradation 

compared to only 4 patients reporting the same response on Microneedling treated side(Figure-1) 

(Table-2). Likewise on Quantitative Score 57 % patients reported better response on Fractional 

CO2 Laser treated side compared to only 43 % with Microneedling treated side (Figure-2) 

(Table-3). On Patient Satisfaction score Average improvement score obtained for the left side 

was 6.35 out of 10 which is higher than that obtained from the Right side i.e. 5.15 out of 10 

(Figure 3) (Table 4 -5). Unpaired t test was performed and used to compare the two obtained 

results on all 3 Criteria, data was found to be statistically significant (P value <0.05).  Minimal 

side effects noted were Persistent Erythema, Post inflammatory Hyperpigmentation and Acne 

flare which responded to standard treatments respectively. 
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Table 1: Demographic Profile of the Patients 

Demographic Profile    (n= 26) 

Sex Male 16 

Female 10 

Age Groups 18-25 14 

26-33 9 

34-40 3 

Mean Age 25.18 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Goodman & Baorn’s Qualitative score- Improvement in grades 
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Table 2:  Goodman & Baron’s Qualitative Score- Improvement 

Mean Score Right Side  

(Microneedling + PRP) 

Left Side 

(Fractional CO2 Laser + 

PRP) 

Before Treatment 3.35 3.35 

After Treatment 2.27 1.96 

Difference 1.08 1.38 

Standard Deviation 0.49 0.47 

Unpaired t test Value: 2.3094 

P Value : 0.0251 (data Statistically significant) 

 

No of 

Patients 
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Figure 2: Percentage of Improvement in Goodman & Baron's Quantitative Score 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Goodman & Baron’s Quantitative score Improvement 

Mean Score Right Side (Microneedling 

+ PRP) 

Left Side 

(Fr CO2 + PRP) 

Left side 
57% 

Right side 
43% 

Percentage of Improvement in  
Goodman & Baron's Quantitative Score 

Right side: 

 Microneedling  + PRP 

Left side:  

FrCO2 + PRP 
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Before Treatment 15.23 15.38 

After Treatment 12.04 11.29 

Difference 3.19 4.19 

Standard Deviation 0.47 0.42 

Unpaired t test value: 2.2576 

P value : 0.0284 

(data statistically significant) 

 

 

Figure 3: Comparision of 10 point Patient Satisfaction Score 

Table 5: Calculated Patient Satisfaction 

score 
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   Right side Left side 

Mean Score 5.15 6.35 

Standard 

Deviation 

2.14 1.92 

Unpaired t test value: 2.3094 

P value: 0.0251 

Table 4: Standard 10 pointPatient 

Satisfaction score 

Score Response 

0 No Response 

1-3 Poor Response 

4-5 Fair Response 

6-7 Good Response 

8-10 Excellent Response 
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Discussion: Microneedling and Fractional CO2 laser are few of the very easy outpatient 

procedures that are reasonably effective. Microneedling acts by causing collagen induction in 

atrophic scars by making multiple micro puncture wounds which heal with better appearance of 

the scars (6). Simillarly Fractional CO2 Laser causes collagen remodelling by creating 

microthermal zones. The surrounding tissue helps in regeneration process via repair cascade 

(11). However the recent addition in armamentarium for acne scar management, PRP has 

revolutionized the treatment as it provides multiple Growth factors like Platelet Derived Growth 

Factors, Transforming Growth factors, Vascular Endothelial Growth factor, Fibroblast Growth 

Factor, Platelet Derived Angiogenesis factor etc and cytokines which not only hasten the healing 

process of micro injury caused by the other methods but also reduces the side effects caused by 

them (14). In our study, no major adverse events were observed. Being one of its first kinds, this 

split face study provides a better comparison of the two modalities in the same patient. A split 

face study done by Asif et al (9), who compared microneedling with PRP on one side of face and 

Microneedling with distilled water on the other side showed that PRP treated side showed better 

improvement with lesser side effects. Similarly another split face study done by Abdel et al (12), 

who compared Fractional CO2 laser with PRP on one side of the face to only Fractional CO2 

laser on the other side which also showed better response with PRP treated side, suggesting 

significant role of PRP in management of acne scars. However, to our best knowledge, there are 

no split face studies comparing Microneedling to Fractional CO2 laser combined with PRP are 

available. In our study, both the modalities have proved to be effective individually, but when 

compared with each other Fractional CO2 laser with PRP showed better results. 

Limitations:  The sample size of the study is small due to the attrition effect. Patient satisfaction 

score can pose interobserver bias. 

Conclusion: Fractional CO2 Laser is a safe, effective, non invasive, simple office procedure for 

atrophic acne scar management especially when combined with PRP & hence should be 

considered one of the first line of treatments. 

Abbreviations: PRP- Platelet Rich Plasma, PPP- Platelet Poor Plasma, FrCO2- Fractional CO2 

Laser, 
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ABSTRACT  

Background: Patients with mass in the right iliac fossa may consent the surgeon, paediatrician 

or gynaecologist. Thus, proper Knowledge of anatomy and pathological process that occur 

within the abdomen are essential for a Clinical diagnosis and management. The objective of this 
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study was to interpret etiopathology, clinical presentation, differential diagnosis and 

management of mass in the right iliac fossa.  

Methodology: 50 cases with mass in the right iliac fossa (RIF) were included in the study. 

Investigations such as Ultrasonography, colonoscopy and CT scan were done.  

Results: During this study period, a total number of 10 cases of appendicular abscess and 22 

cases of appendicular mass were taken. 11 cases of ileocecal Koch’s were encountered. Patients 

had constitutional symptoms like pain, fever, weight loss etc. Specimens was observed after 

Right hemicolectomy, interval appendicectomy, ileoascending resection anastomosis 

microscopically and histopathological diagnosis. 2 cases of carcinoma ascending colon and 2 

cases of carcinoma caecum were seen. Filling defect and mucosal irregularities was seen in 

Contrast enema.  

Conclusions: This study conclude that appendicular mass is the commonest pathology in right 

iliac fossa amongst all and conservative treatment followed by interval appendicectomy is the 

best way of treatment. Ileocecal tuberculosis is second and Carcinoma of the colon is third 

common causes for mass in the right iliac fossa. These cases having a good prognosis, if 

properly treated and diagnosed. The other rare causes of mass in the right iliac fossa are 

intussusception, psoas abscess.  

Keywords: Carcinoma of the colon, Intussusception, Psoas abscess, Ileocecal tuberculosis 

 

INTRODUCTION  

Mass in the right iliac fossa is commonly entity in the surgical wards, whether identified 

clinically or as an Ultrasonography finding. Appendix more commonly in the right iliac fossa, 

there are many other structures giving rise to a mass in the right iliac fossa.1 Thus preoperative 

diagnosis remains a challenge and a reminder of art of surgical diagnosis. Patients with mass in 

the right iliac fossa may consent the surgeon, paediatrician or gynaecologist. Thus, proper 

Knowledge of anatomy and pathological process that occur within the abdomen are essential 

for a Clinical diagnosis and management. Some patients will improve with conservative 

treatment whereas others will require immediate surgical intervention. 

Mass in the right iliac fossa is a differential diagnosis, though some investigations are common, 

but some may differ from individual cause and the treatment is according to the cause.2  

The purpose of this study is to interpret etiopathology, clinical presentation, differential 

diagnosis and management of mass in the right iliac fossa, the relative incidences of various 
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pathological entities in our hospital, complications that may arise, and morbidity and mortality. 

Relevant literature has been reviewed. 

The objective of this study was to study the etiopathology, clinical presentations of the various 

pathological entities of mass in the right iliac fossa along with its differential diagnosis and 

management. 

Methodology: 

50 cases with mass in the right iliac fossa (RIF) were included in this observational study. This 

study was done in VS Hospital, Ahmedabad, during the time period of June 2018 to sept 2019 

Inclusion criteria 

1. Cases having a mass in the RIF 

2. Patients of both Gender 

3. Patients found with mass in the RIF incidentally on investigations and examination are 

included in the study. 

Exclusion criteria 

1. Due to gynaecological conditions, Patients having a mass in the right iliac fossa are 

excluded. 

Method of collection of data 

50 cases were selected on a purposive sampling basis subjected to 

• Detailed clinical history 

• Physical examination 

• Investigations 

a. Blood and urine routine, urea and electrolytes 

b. Stool for Ova,occult blood and cyst 

c. Plain X-ray of abdomen and chest 

d. Contrast X-ray-Barium meal follow through and Barium Enema 

e. Right iliac region Ultrasonography 

f. Colonoscopy 

g. CT Scan 

h. Diagnostic laparoscopy. 

• Surgical intervention in the form of 
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a. Incision and drainage 

b. Interval appendicectomy 

c. Limited resection 

d. Right hemicolectomy 

These interventions are done as per requirement in each case. Due to gynaecological conditions 

having a mass in the right iliac fossa were excluded. All the findings of the cases were recorded 

in the proforma case sheets and were considered for the study. Analysis was done by using the 

arithmetic mean, the standard deviation, standard error, t-test and proportion test or chi-

square test of significance. The p-value was 5% or 0.05 level of significance. 

During the study period, a total 22 cases of appendicular mass and 10 cases of appendicular 

abscess were taken. Pain in abdomen, fever, vomiting and reduced appetite were the common 

presenting features in all the patients. All the symptoms were present more than 3-4 days. On 

Examination, the mass was palpable in the right iliac region and clinical diagnosis was made on 

basis of symptoms and signs. The patients were hospitalized for further treatment. 

 22 patients were treated conservatively with bed rest, antibiotics and intra venous fluids. 

These patients were continually monitored for rise in temperature, Pulse, change in size of 

mass. The patient needs to stay in hospital until the mass was reduced to a small non-tender 

lump. As a rule, interval appendicectomy was contemplated six weeks after the end of primary 

hospitalization. 10 cases of appendicular abscess in this study were encountered and treated by 

extraperitoneal drainage. 

11 cases of ileocecal Koch’s were encountered. Patients with constitutional symptoms like pain, 

fever, weight loss etc. Specimens was observed after Right hemicolectomy microscopically and 

histopathological diagnosis was made followed by ATT.  

2 cases of carcinoma ascending colon and 2 cases of carcinoma caecum were seen.  Pain in 

abdomen, loss of appetite and weight, Abdomen mass were the presenting features. Filling 

defect and mucosal irregularities were seen by Contrast enema. Other investigations like 

colonoscopy and CT scan were done.All the cases underwent right hemicolectomy followed by 

chemotherapy.  

Other cases like psoas abscess, Meckels diverticulum and intussusception were seen whose 

treatment was indivisualised. After specific interval or during the recurrence of the symptoms, 

Patients were advised to come for regular follow up.  

All the cases were treated in the hospital included conservative treatment and surgical 

treatment and preanaesthetic examination was done in all Surgical cases. Post operatively 

patients were managed by giving Intra venous fluids, IV antibiotics, Ryles tube aspiration and 
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analgesics. BP, Input / output, TPR charts were maintained. Most of the patients shows 

improvement in the postoperative period and during the follow up.  

  

Figure:1 Appendicectomy. 

 

Figure 2: Specimen of Right hemicolectomy showing growth in the colon. 
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Figure 3: Resected specimen of Rt. hemicolectomy. 

RESULTS 

From below table, it can be observed that appendicular pathology constituted 64% including 

44% appendicular mass and 10% appendicular abscess.  

TABLE 1: INCIDENCE OF AGE AND SEX DISTRIBUTION 

AGE MALE  % FEMALE % 

10-19 4 12.90323 3 15.78947 

20-29 11 35.48387 5 26.31579 

30-39 4 12.90323 2 21.05263 

40-49 3 9.677419 4 21.05263 

50-59 3 9.677419 1 5.263158 

60-69 4 12.90323 3 15.78947 

70+ 2 6.451613 1 5.263158 

TOTAL 31 100 19 100 

 

TABLE 2: DIFFERENT TYPES OF MASS IN RIF 

DIAGNOSIS MALE FEMALE TOTAL NO.OF CASES 
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APPENDICULAR MASS 15 7 22 

APPENDICULAR ABSCESS 6 4 10 

ILEOCECAL TUBERCULOSIS 7 4 11 

CARCINOMA CECUM 1 1 2 

CARCINOMA ASCENDING COLON 1 1 2 

PSOAS ABSCESS 0 1 1 

INTUSSUSCEPTION 1 1 2 

TOTAL 31 19 50 

 

Above table shows male: female ratio was 31:19 (1.6:1). Maximum incidence of males (35.48%) 

and females (26.31%) was seen in the age group between 20-29 years. The below table shows 

that 100% of patients presented with pain abdomen, associated fever (46%), vomiting (40%), 

weight loss (8%), mass abdomen (8%) and with bowel disturbances (14%).  

 

 

 

TABLE 3: CLINICAL PRESENTATION 

DIAGNOSIS PAIN FEVER VOMITING WEIGHT LOSS MASS BOWEL DISTURBANCE 

AM 22 5 5 0 2 4 

AA 10 10 10 0 0 1 

IT 11 3 3 2 0 0 

CC 2 1 0 1 1 1 

CA 2 1 1 1 1 1 

PA 1 1 0 0 0 0 

IN 2 1 1 0 0 0 
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TOTAL 50(100%) 23(46%) 20(40%) 4(8%) 4(8%) 7(14%) 

 

AM - Appendicular Mass, CA - Carcinoma Ascending colon, AA - Appendicular Abscess, PA - Psoas abscess, IT - lleocaecal 

Tuberculosis,  CC - Carcinoma caecum , IN- Intussusception  
 

 

TABLE4: INVESTIGATION 

DIAGNOSIS ULTRASOUND  COLONOSCOPY BA. ENEMA CT SCAN DIAGNOSTIC LAPAROSCOPY 

AM 22 0 0 2 0 

AA 10 0 0 1 0 

IT 11 1 1 3 2 

CC 2 2 2 2 0 

CA 2 2 2 2 0 

PA 1 0 0 1 0 

IN 2 0 0 0 0 

TOTAL 50(100%) 4(8%) 5(10%) 11(22%) 2(4%) 

 

Ultrasound was done in all the cases i.e., 100% (50 cases) followed by CT scan (22%), barium 

studies (10%), colonoscopy (8%) and diagnostic laparoscopy (4



 

 53 

 

All ca rectum treated by hemicolectomy and chemotherapy. Psoas abscess treated by external 

drainage. All cases of intusucception case treated by exploratory laparotomy and resection 

anastomosis. 

 

DISCUSSION 

Appendicular mass 
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44 % Appendicular mass of cases in the present study. Male: Female ratio of appendicular mass 

is 1.1:1. The maximum age incidence was in 3rd decade i.e. 33.3%, 12 cases followed by 2nd 

decade i.e. 22.2%, 8 cases. The age of appendicular mass ranged from 11 to 72 year. Jordan JS 

et al., found that the ration of appendicular mass for male to female ratio is 2:1 and patients 

ranged in age group between 6 to 60 years with most patients in the 11 - 30 year age group.3 In 

another study of appendicular mass the male to female ratio is 2:1. The patients ranged in age 

from 12 to 65 years with most patients in the 12 - 30 year age group.4 According to Thomas et 

al., age ranged from 14 to 77 years, but the maximum incidence fell in the fifth decade.5
 

Appendicular mass-comparison with other studies 

All the patients came to the hospital for abdomen Pain. 5 cases were associated with fever and 

vomiting and 11 cases pain was of colicky type, initially it was around the umbilicus and later 

shifted to right iliac fossa. In the remaining cases, the pain was vague in nature and present at 

right iliac fossa. In the present study, 10% (5 Cases) of patients were febrile at presentation. 

Only 3% (2 cases) of patients presented with abdomen mass to the hospital. Commonly, all the 

patients have tenderness in right iliac fossa on clinical examination. According to Jordan et al 

study, 15 patients (33%) were febrile when they were admitted to the hospital. 5.6% of patients 

had abdominal mass at the time of admission.3 According to Ali et al study was found in 57 

(95%) of the patients were having gastrointestinal upset in different forms. 60% (36) patients 

gave history of fever at the time of admission.4 In the present study hospital Stay duration for 

appendicular masses ranges of 1-10 days, 18 cases (50%) and 11-20 days, 17 cases (47.2%). The 

average stay for appendicular mass was 10.8 days.5 In another study the average hospital stay 

was of 10 days.6 According to Ali et al found that out of 60 patients, 24 patient has stayed less 

than 3 days, 15 between 4 and 6 days while 21 patients stayed more than a week.4 In the 

present study, 22 cases (44%) were diagnosed clinically and on ultrasound abdomen findings. 

All these patients were treated conservatively i.e., Nil orally, IV fluids, IV antibiotics and RTA. 

75% of patients underwent interval appendicectomy (Figure 1). 25% of cases did not come for 

follow up. All the cases have done well in the follow up. The management of appendicular mass 

was conservative with no mortality rate and no morbidity rate. At subsequent elective 

operation the majority of appendices removed showed histological evidence of previous 

appendicitis. According to Thomas et al., the treatment of appendicular mass was conservative, 

with low mortality rate and a low morbidity rate is in correlation to our study.5 

Appendicular abscess 

Appendicular mass resolution is the usual outcome, but suppuration may occur resulting in an 

appendicular abscess. It is in appendicular abscess that incision and drainage are effective when 

pus has formed. In the present study, patients with appendicular abscess formed 20% of the 

cases. In 3rd decades 27% cases , 7th decades 27% cases and 18% cases in 5th Decade. The 
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appendicular abscess ratio for Male:Female is 1.5:1 with ages ranging from 4 to 83 years (mean 

40.7±2.7 years). Symptoms had been present for an average of 9.2±0.8 days prior to admission 

to the hospital.7
 

In this study all the patients with appendicular abscesses were present with abdomen Pain. All 

the pateints were associated fever and had history of vomiting at the time of presentation. On 

clinical examination Tenderness and mass were present in right iliac fossa. 7 cases (70%) cases 

underwent laparotomy for surgical drainage of abscess with a 20% complication rates such as 

wound infection which were treated by antibiotics and daily dressings. 30% of patients 

underwent interval appendicectomy. There was no recurrence after surgical drainage. 

According to a study 61 of 68 patients underwent surgical drainage of abscess with a 28% 

complication rates. Interval appendicectomy was performed in 42 cases with a 19% 

complication rate.7 In this study, 2 patients developed wound infection after extra peritoneal 

drainage. The complications developed in 6% of patients are wound infection and faecal fistula 

in 6% of cases. Wound infection followed interval appendicectomy in 9% of cases.7 

 

 

Appendicular abscess-comparison 

According to Hurme et al, if abscess is operated on in the acute phase, there are chances of 

more complications.8 

 Ileocecal tuberculosis 

 Tuberculosis is an important cause of morbidity and mortality in developing countries and 

intestinal tuberculosis is very common in India. In this study, 22% (11 cases) ileocecal 

tuberculosis taken up for study has palpable mass in the right iliac fossa. In present Study, 50% 

of cases of ileocecal tuberculosis had associated pulmonary tuberculosis. In this study 50% of 

cases are in age of 20-29 years (3rd decade) 25% of cases seen in 4th decade and 25% cases are 

in 5th decade. Males are predominantly affected then female. Male: Female ratio is 1.7:1. All 

the patients complained of pain in the right iliac fossa. 27.7% of patients had fever and 

presented with history of vomiting. All patients are associated with fever of mild degree and 

evening rise of temperature is present. In all these cases, there was a mass in the right iliac 

fossa. Patients had not given history of mass but on examination they were found to have mass 

in the right iliac fossa. The mean age of presentation was 32 years (range 13-65 years) and ratio 

male: female is 3:4.9 The patients presented with abdominal pain ,loose motions. Other 

symptoms like low grade fever, weight loss and anorexia were present in 71% of patients. 
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Abdominal pain is one of the commonest presentations and is found in around 70-90% of 

cases.10  

Tuberculosis of gut is commonest in the ileocecal region (55.85% of cases) and the prevalence is 

almost equal in males and females. The most common symptom is abdominal pain, weight loss, 

fever, nausea and borborygmi.10 

 Ileocaecal tuberculosis-comparison with other studies  

In the present study, 11 cases of Ileocaecal tuberculosis are diagnosed based on history, clinical 

examination, ultrasound examination. Barium studies done in 1 case showed pulled up ceacum 

with multiple nodular areas with similar nodules in terminal ileum. Colonoscopic findings 

showed nodulo ulcerative lesions with thickened oedematous ileocaecal value. Barium enema 

in ileocaecal tuberculosis shows a pulled-up caecum with multiple nodular areas with similar 

nodular areas in terminal ileum.11 The colonoscopy findings are nodular, nodulo ulcerative or 

ulcerative lesions with erythematous surrounding mucosa, thickened edematous ileocaecal 

valve are suggestive of tuberculosis.9
 

In the present study, 100% of cases underwent right hemicolectomy and followed by ATT. 

These patients responded well and had clinical improvement. The clinical subjective 

improvement after surgery occurred after 2-6 months of ATT which may be because of surgical 

removal of basic tuberculous lesion. In all the cases, the specimens are sent for 

histopathological examination and the reports were correlated with the clinical diagnosis. 

Carcinoma caecum and ascending colon 

Carcinoma caecum formed 4% (2 cases) and carcinoma ascending colon formed 4% (2 cases) in 

the present study. 83% cases are seen in the age group above 50 years of age and 50% of cases 

are seen in 7th decade and the oldest patient was 75 years aged. The Male : Female ratio of 

carcinoma caecum was 1:1 and carcinoma ascending colon was 1:1. The sex distribution of 

colorectal carcinoma is approximately equal. The ratio of Male: Female is 1:1 for colonic 

carcinoma.12 The incidence of carcinomas in the right colon (caecum and ascending colon) is 25-

31%. 50-69% of all colon growths are in the sigmoid.13,14 In the present study all the colonic 

carcinomas presented with dull aching pain but two out of 4 cases (50%) presented with mass 

abdomen, loss of weight, fever and bowel disturbance. The duration of symptoms of 

presentation ranged from 1 month to 7 months. 1 patient (25%) gave history of vomiting. The 

mass was felt in the right iliac fossa in all cases and it was hard in consistency. Only one patient 

had mesenteric lymph node metastases. In majority of cases of carcinoma caecum is constant 

but not very severe abdominal pain was experienced in right iliac fossa or subcostal or 

epigastrium often associated with local tenderness. Abdominal mass was felt in only few cases 

usually in the right iliac fossa.13 In the present study, contrast barium enema was done in two 
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cases showed persistent irregular filling defect in caecum. The barium enema examination 

revealed a bulky tumor that projects into the lumen of caecum or ascending colon, producing a 

filling defect with an irregular edge thus correlating with the findings of our study (Table 4).13 In 

the present study, 40% of the cases are diagnosed based on ultrasound, and ultrasound findings 

correlated with colonoscopic findings and barium enema findings (Table 4). The sensitivity, 

specificity and accuracy of abdominal ultrasound in colonic tumours considered being 

consistent with colonic carcinoma was 96, 67 and 97% respectively.15 In the present study, all 

the patients are subjected to right hemicolectomy with ileo-transverse anastomosis. All of the 

patients have done well post operatively and followed by chemotherapy with each cycle using 5 

flouro-uracil 600mg/m2 i.v. bolus over 1 hour, Leucovorin 500mg/m2 in 2 hours i.v. infusion in 

saline, each cycle is repeated every week for 6 weeks. The histopathological diagnosis is 

correlated with the clinical diagnosis. According to Golighers experience, he prefers to practice 

the more extensive right hemicolectomy for the growths of caecum and ascending colon.13 

Histopathological examination of the resected specimens revealed submucous lipoma in one of 

the cases. Patient was uneventful post-operatively and in follow-up. 

Psoas abscess 

A 64-year-old immunocompetent female presented with right lower abdominal pain and fever 

of 2 days duration. On examination, there was a palpable lump over the right iliac fossa. On 

further Investigations, primary tubercular psoas abscess was revealed. Early diagnosis and 

prompt treatment with extraperitoneal drainage along with anti-tuberculous drugs, led to a 

satisfactory outcome. Typical patient presentation included fever with complaints of pain in the 

flank, hip or abdomen.17 In a study of 11 cases of psoas abscess, 8 cases had fever as the 

presenting symptom.18  

Intussusception 

A 15-year-old female presented with the complaints of abdominal pain of 12 hours duration. 

She had no significant past medical history or previous abdominal surgery. There was no family 

history of any hereditary illnesses. On admission, she had normal vital signs. Investigation 

findings were consistent with a bowel obstruction secondary to an enteric intussusception. A 

midline laparotomy was carried out. The intraoperative finding was intussusception of ileus due 

to an inverted Meckel’s diverticulum located 20 cm from the ileocecal valve. The bowel was 

examined for signs of ischemia. No ischemic loop was identified. Diverticulectomy was 

performed. Histopathology revealed Meckel’s diverticulum without any ectopic mucosa or 

malignancy. The postoperative period was uneventful and after 6 days the patient was 

discharged. A 61-year-old male presented with ten-day history of colicky central abdominal and 

right iliac fossa pain. It was more at the right iliac fossa and has gradually worsened. There was 

an associated anorexia, nausea but no vomiting. On examination, he was afebrile. The 
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abdomen was slightly distended, diffusely tender but more at the right iliac fossa, with guarding 

and a palpable tender mass. A provisional diagnosis of appendicular mass was made. He 

underwent a laparotomy, which revealed some turgid peritoneal fluid, minimal ileal dilatation 

and an intussusception of the caecum into the ascending colon. A limited right hemicolectomy 

was done with primary ileo-colic anastomosis (Figure 2 and 3). The post-operative recovery was 

uneventful and he was discharged home after 5 days. The histology confirmed an 

intussuscepting caecal polypoidal tumour of adipose tissue, in favour of a submucous lipoma, 

covered with partly ulcerated mucosa and atrophic appendix. A retrospective study about adult 

intussusceptions concluded that the most common symptom was acute abdominal pain (64.3%) 

and that enteric intussusception (52.4%) was the common most type.19 A study concluded that 

most patients with adult intussusception in their series were men, and most intussusceptions 

were benign and of enteric origin. Operative reduction is recommended for enteric 

intussusceptions. The prognosis of adult intussusception after surgery is good except for 

malignant intussusception.20
 

 

CONCLUSION 

A total of 22 patients were diagnosed as appendicular mass, 10 patients as appendicular 

abscess, 2 patients as carcinoma ceacum, 2 patients as carcinoma ascending colon, 11 cases of 

ileocaecal tuberculosis and the remaining included other cases like Psoas abscess and 

Intussusception. This study showed that appendicular mass is the commonest pathology in right 

iliac fossa amongst all and conservative treatment followed by interval appendicectomy is the 

best mode of treatment. This is followed by Ileocaecal tuberculosis. Carcinoma of the colon and 

ascending colon are the other causes for mass in the right iliac fossa. These cases also carry a 

good prognosis, if properly diagnosed and treated. Apart from the clinical examination in order 

to come to diagnosis, ultrasonography of the abdomen and, in selected patients, other 

investigations like colonoscopy, barium studies, CT scan and diagnostic laparoscopy are of 

immense help. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the institutional ethics committee 

 

REFERENCES 

 



 

 59 

1. Millard FC, Me Collins, Peck RJ. Ultrasound in the investigation of the right iliac fossa mass. Br J Radiol. 

1991;64(759):17-9. 

2. Foran B, Berne TV, Rosoft L. Management of the appendiceal mass. Arch Surg. 1978;113:12-9. 

3. Jordan JS, Kovalcak PJ, Schwab. Appendicitis with a palpable mass. Ann Surg. 2012;193(2):227-9. 

4. Ali S, Rafique HM. Appendicular mass. Early exploration versus conservative management.  

Professional Med J. 2010;17(2):180-4. 

5. Thomas DR. Conservative management of appendicular mass. Surg. 1973;73(5):677-80. 

6. Nagar RC, Kanwar DL, Appendix mass early appendicectomy or conservative therapy. Indian J Surg. 

1983;54(2):259-62. 

7. Broadley EL, Isaacs J. Appendiceal Abscess Revisited. Arch Surg. 1978;113:120. 

8. Hurme T, Nylamo E. Conservative versus operative treatment of appendicular abscess: Ann Chir 

Gynaecol. 1995;84(1):33-6. 

9. Das HS, Rathi P, Sawant P, Chodankar CM, Vyas K, Patrawala PJ, et al. Colonic tuberculosis: 

Colonoscopic appearance and clinico-pathologic analysis. JAPI. 2000;48(7):708-10. 

 

10. Abraham P, Mistry FP. Tuberculosis of the Gastrointestinal Tract. Ind J Tub. 1992;39:251. 

11. Makanjuola D. CT and barium features of gastrointestinal and peritoneal tuberculosis. Saudi J 

Gastroenterol. 1997;3:133-9. 

12. Silverberg E, Lubera JA. A review of American cancer. J Clin. 1983:33:2-64. 

13. Goligher JC. Surgery of Anus, Rectum and Colon, Vol. 1, Edited by Bailiere Tindall, London;  

1992:426-489. 

14. Gomez D, Dalal Z, Raw E. Anatomical distribution of colorectal cancer over a 10-year period in a 

district general hospital: is there a true ''rightward shift''? Postgrad Med J. 2004;80:667-9. 

15. Richardson NGB, Heriot AG, Kumar D, Joseph AEA. Abdominal ultrasonography in the diagosis of 

colonic cancer. Br J Surg. 1998;85:530-3. 

16. Al-Harbawi LQ. Primary Colonic Non-Hodgkin’s Lymphoma, Case Report and Review of Literature. 

Raf J Sci. 2005;16(6):23-7. 

17. Santaella RO, Fishman EK, Lipsett PA. Primary versus secondary Iliopsoas abscess presentation, 

microbiology and treatment. Arch Surg. 1995;130(12):1309-13. 

18. Walsh TR, Reilly JR. Changing aetiology of iliopsoas abscess. Am J Surg. 1992;163(4):413-6. 

19. Ahn JH, Choi SC, Lee KJ, Jung YS. A clinical overview of a retrospective study about adult 

intussusceptions: focusing on discrepancies among previous studies. Dig Dis Sci. 2009;54(12):2643-9. 

20. Chang CC, Chen YY, Chen YF, Lin CN, Yen HH, Lou HY. Adult intussusception in Asians: clinical 

presentations, diagnosis, and treatment. J Gastroenterol Hepatol. 2007;22(11):1767-71. 

 



 

 60 

 

Conflict of interest 

Funding NIL 

 

 

 

 

6 

Original article; 

COMPARATIVE STUDY BETWEEN USG GUIDED ASPIRATION AND INCISION 

AND DRAINAIGE IN BREAST ABSCESS. 

 

Dr.MUKESH S.SUVERA (ASSOCIATE PROFESSOR),Dr.NAMAN K. PATEL(ASSISTENT 

PROFESSOR),Dr.DEVAL J. PORIYA(THIRD YEAR RESIDENT DOCTOR),Dr.SHARAD M. 

PATEL (PROFESSOR),Dr.PRANAY L. CHAUDHARI(SECOND YEAR RESIDENT 

DOCOTR) ,Dr.CHIRAL L. BAMANIYA(FIRST YEAR RESIDENT DOCTOR) GENERAL 

SURGERY DEPARTMENT, smt S.C.L HOSPITAL,smt N.H.L.MEDICAL COLLEGE 

AHMEDABAD,GUJARAT,INDIA. 

Corresponding author : Dr.NAMAN K. PATEL devalporiya@gmail.com 

 

BSTRACT 

Background: Breast abscess is defined as an acute inflammatory lump frequency of occurrence is highly related to 

pregnancy and caused due to nipple piercing by a child during feeding and bacterial colonization due to improper 

nursing technique and incomplete emptying of the breast.The present study compares the outcome and effectiveness 

of traditional treatment incision and drainage against needle aspiration in the treatment of breast abscess. 

 

Methods: This is a comparative study carried out in department of general surgery,smt SCL HOSPITAL, affliated 

with s.m.t.N.H.L.Medical college,AHMEDABAD  for a period of 1 years (june 2018 – may 2019). 50 female 

patients of age between 18-45 years were included in the study after taking written consent form. Of these 28 had 

undergone usg guided aspiration of the breast abscess (group A) and 22 had undergone incision and drainage of the 

breast abscess (groupB).  
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Results: The mean age of the female patients in the study were 23.9years.The mean healing time and cosmetic 

outcome was significantly very good in patients treated with needle aspiration compared to incision and drainage. 

Conclusions: Breast abscess in patients with diameter of less than 5cm can be treated with needle aspiration 

successfully and with a good cosmetic outcome.  

 

Keywords: Needle aspiration, Incision and drainage, Breast abscess. 

 

 

INTRODUCTION 

i. Breast abscess is one of the commonest form of surgical emergencies usually seen in lactating woman
1,2 

 The 

frequency of occurrence is highly related to pregnancy and mainly caused due to nipple piercing by a child 

during feeding and bacterial colonization due to improper nursing technique and incomplete emptying of the 

breast
3,4

 Immediate diagnosis and treatment is necessary if breast feeding is to be continued and for the 

prevention of further complications
5
 

j. Treatment of breast abscesses is a difficult clinical problem
6
 At an early stage, acute mastitis may be treated by 

the use of appropriate antibiotics. Once an abscess is established, management involves incision and drainage 

by providing general anesthesia however this is associated with regular dressing, prolonged healing time, 

difficulty in breast feeding,  possible unsatisfactory cosmetic outcome, rupture and recurrent breast abscess
7
 

k.  Hence now-a-days treatment of breast abscess by repeated needle aspiration with or without ultrasound 

guidance gained importance
8,9

 This procedure has been used successful and is associated with less recurrence, 

excellent cosmetic result and has less costs
10

 

 

AIMS AND OBJECTIVES 

 To compare the outcome and effectiveness of traditional treatment incision and drainage against usg guided 

needle aspiration in the treatment of breast abscess in terms of: 

1)time required for the procedure. 

2)duration of hospital stay. 

3) healing time. 

4) cosmetic outcome . 
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CLINICAL PICTURE OF BREAST ABSCESS. 

 

 

MATERIAL AND METHODOLOGY 

 A comparative study was carried out in department of general surgery in smt SCL HOSPITAL,affliated with 

smt N.H.L MEDICAL COLLEGE for the period of 1 years (JUNE 2018- MAY 2019)  and were followed up to 

a period of five months. 

 

 

INCLUSION CRITERIA: 

1)Patients diagnosed with breast abscess. 

2)50 female patients of age between 18-45 years. 

2)patients give consent for procedure. 

Exclusion criteria 

1)Patients below 18 years and above 45 years of age. 

 2)suspicious lesions/malignancy esp. inflammatory carcinoma of breast 

3)Immunocompromised patients. 

4)breast abscess size greater than 10cm on ultrasonography. 

 

 Patients taking participation in study were explained about the procedures,complications,cosmetic 

outcomes,healing time of incision and drainaige and ultrasonography guided aspiration. 

 Of these 50 patients  28 given consent for aspiration of the breast abscess (group A) and 22 given consent for  

incision and drainage of the breast abscess (group B). 

  General examination including pulse rate, blood pressure and body temperature were recorded. 

  Detailed examination of breasts was carried including increased temperature, tenderness, and discharge from 

the nipple, fluctuation and axillary lymphadenopathy. 

  Blood investigation for complete blood cout,random blood sugar,renal function test,and liver function test was 

done. 

 ultrasonography,xray chest was done. 

 The patients were treated with broad spectrum antibiotics(.amoxicillin +clavulinic acid ) initially then with 

antibiotics according to the antibiotic sensitivity report of the pus,and with adequate analgesics. 

 Clinical assessment of the patients about resolution of the abscess was then performed. For the incision and 

drainage group, dressing of the wound was done every day till the wound healed. For the aspiration group, re-

aspiration was performed if abscess had not subsided. 

 Failure of aspiration in three episodes was regarded as failure of the procedure and abscess was incised. 

4. The healing time was calculated from the day of intervention till the day the abscess was completely healed.  

5. Complete healing was defined to be complete resolution of abscess on follow up ultrasonography scan in 

the aspirated group and that the incised group was from the day of intervention till the wound healed. 

6. . The patients were assessed cosmetically on the basis of scar present or absent and the cosmetic acceptability of 

the scar was not studied. 

7. The postoperative pain was graded according to the numeric rating scale on every alternate day as 0-no pain,1-

3 mild pain, 4-6 moderate pain and 7-10 severe pain
(15)

. 
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 Needle aspiration: An 18 G needle and a 20 ml syringe were used in each case. The breast was stabilized with 

the index finger and the thumb. The abscess was localized and needle was inserted in to the abscess from the 

area of normal skin without using any anesthesia under usgguidence. Abscess was aspirated and the syringe was 

detached, pus aspirated was sent for culture and antibiotic sensitivity.The syringe was again attached to the 

needle, which was placed in the abscess. Similar procedure was carried out until no pus was aspirated. 

Aspiration was repeated  if required until the mass had completely resolved or until three needle aspirations 

had been performed. If the abscess had not resolved by this time, this result was accepted as a treatment failure 

and the incision and drainage procedure was then implemented. The time required for the procedure in 

aspiration was calculated as soon as the surgeon has started the procedure of aspiration by stabilizing the 

abscess till no pus is aspirated. The puncture site is sealed with tincture benzoin application.
(13)(14)

 

 

 Incision and drainage:The abscess was localized and incised by radial breast incision under general anesthesia. 

All pus was evacuated, and loculi were broken down digitally or by using the artery forceps. The pus drained 

was sent for culture sensitivity. The wounds were left open to drain and dressed until the wound was clean and 

granulated. The healing time in this group was the time from incision and drainage to wound closure by 

secondary intention.The time required for the procedure in incision and drainage is calculated when the surgeon 

stabilizes the breast for incision to be taken till the final dressing application.
(11)(12)

 

 

khushbumodi2610@gmail.com 
RESULTS 

Figure no:1)Age distribution of patients in study. 
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 66% (30)of patient found in 18 to 24 year age group.The mean age of patients in this study is 23.9 year. 

 

Table 1) Association of lactating and non-lactating between two groups. 

 GROUP A  GROUP B  

 NUMBER OF 

PATIENTS 

PERCENTAGE NUMBER OF 

PATIENTS 

PERCENTAGE 

LACTATING 25 91% 19 85% 

NON LACTATING 3 9% 3 15% 

TOTAL 28 100% 22 100% 

 

 By the time of treatment 91% of patients were lactating in group A while 9% were non lactating and in group B 

85% were lactating while 15% were non lacatating. 

 

Table:2)Mean parity distribution was compared between the two groups. 

 GROUP A GROUP B TOTAL 

PRIMIPARA 19 (67%) 12(54%) 31(62%) 

MULTIPARA 9(33%) 10 (46%) 19(38%) 

TOTAL 28(100%) 22(100%) 50(100%) 
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 According to our study 31(62%) patients were primipara which is more compared to 19(38%) patients were 

multipara. 

Figure no 2)Distribution of breast abscess according to site. 

 

 The distribution of breast abscess was more on the left side (60%) than on the right side in our study shown in 

above pie chart. 

Table :3) Comparison of clinical features between two groups. 

  SYMPTOMS SIGNS 

 SWELLING PAIN FEVER AXILLARY 

LYPHDENOPATHY 

CRACKED 

NIPPLES 

NUMBER 

OF 

PATIENTS 

50(100%) 31(62%) 35(70%) 5(10%) 21(42%) 

 

In our study the most comman symptoms was swelling in the breast (100%),and the second most comman symptom 

with which patients present was fever(70%). 

Table no 4)Comparison of mean volume of pus between two groups. 

  Mean Size of abscess 

Group A 5.58cm 

Group B 4.5cm 

Ultrasonography was used to diagnose the breast abscess and to measure the accurate dimensions of the abscess and 

site. The mean USG size was 5.58 cm among group A  and 4.50 cm seen among group B patients. 

Table:5) Comparison of mean duration time taken for procedure and duration of stay in hospital between 

groups. 

 Mean time taken for procedure Mean duration of stay in hospital 

GROUP A 10min 1day 

60% 

40% LEFT SIDE 

RIGHT SIDE 
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GROUP B 30min 3days 

 

Table:6) Comparison of culture-sensitivity between two groups. 

 Group a Group b TOTAL 

S. aureus 7(24%) 7(30%) 14(28%) 

S.payogenus 3(10%) 5(25%) 8(16%) 

No growth 18(66%) 10(45%) 28(56%) 

Pus culture and sensitivity reports shows that 66%  patients show no growth in group A while 45% patients in group 

B shows no growth. Staphylococcus aureus is the most common organism encountered (28%.) 

Table :7) Comparison of mean healing time between two groups. 

 MEAN HEALING TIME(days) 

GROUP A 5 

GROUP B 12 

 

The mean healing time was 5 days among group A that was significantly less as compared to 12 days among group 

B. 

Table :8)Comparison of cosmetic outcome between two groups. 

 Scar No scar 

GROUP A 7 21 

GROUP B 15 7 

 

Cosmetic outcome was assessed at the time of follow up after the abscess was completely healed. The outcome was 

assessed as patients having scar over the breast or not. 

Table no :9)Comparission of patients between two groups in terms of post operative pain. 

 No pain Mild pain Moderate pain Severe pain 

GROUP A 3 20 3 2 

GROUP B 1 1 15 5 

In group A maximum patients(20) had mild pain while in group B maximum patients (15) had moderate pain.  
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Table12) attempts of usg guided aspiration in patients 

1 attempt 8 

2 attempt 12 

3 attempt 5 

Out of 28 patients taken for usgguided aspiration group 17 patients required more than one attempt of 

aspiration. Incision and drainage was required in 3 patients from group a after 3
rd

  attempt of usg guided 

aspiration. 

 

DISCUSSION 

 In our comparative study, we compared two groups, aspiration and incision and drainage of the breast abscess 

in the management of it without control group. 

 In our study all the patient’s undergone ultrasonography to assess the size and location of breast abscess and to 

confirm the diagnosis of breast abscess, though it was diagnosed clinically.  

  In the current report, breast abscesses most commonly affects women aged 18-24 year age group.similar results 

are found in rajiv et al study
(16)

 

 Although breast abscess generally has been associated with mastitis and breast feeding, the results of our study 

and others like Martin JG et al
(1)

 study indicate that abscess was also found in non-lactating women. 

  In our study 31(62%)patients were primiparae and 19 (38%)were multiparae. Primiparous women was found  

to be at a greater risk for the development of breast abscess during lactation than multiparous women 
 
which is 

in accordance with the rajiv et al study
(16) 

in which 58% patients were primiparae and 42% were multiparae. 

  Breast abscess is frequently located in the upper and outer quadrant, which fits with the fact that most of the 

breast parenchyma is located in this quadrant
(10)

 In our study, 60% of breast abscess was located in the left 

breast.Similar results found in erylimaz study
(15)  

in which 62% breast abscess located in left breast. 

 The mean time required for both the procedures was assessed. From the results it was observed that patients 

undergoing aspiration required 10 minutes which was significantly less as compared to the mean time required 

for the procedure for patients undergoing incision and drainage, which was 30 minutes confirming that needle 

aspiration is very feasible,less time consuming, simple procedure which is also found in rajiv et al study
(16) 

in 

which mean time required for aspiration of breast abscess was 9 minutes 

 We have 28% patients who had S. aureus positive reports. S. pyogenes which was present in only 16% patients. 

In  rajiv et al study
(16) 

56% patients had S.aureus positive reports.the difference between the two results can be 

due to different sample size,institution and epidemiological factors. 

 healing was significantly faster in the aspirated group than in the incised group ,similar results found in Martin 

JG et al
(1)

 study. 

  In the present study the cosmetic outcome was evaluated according to patient’s satisfaction and scar mark. 

Patients underwent with aspiration, were satisfied with the cosmetic outcome, as there were no scars present 

after the treatment which is also found in rajiv et al study
(16) .

 

 in our study out of 28 patient assigned to usg guided aspiration group 3(10%) patient were treated by incision 

and drainage after 3
rd

  failed attempt of usg guided aspiration. In rajiv et al study
(16) 

failure rate was 13% which 

is not significantly different. 

                        

CONCLUSION 
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 The observation of our study shows that needle aspiration of the abscess with ultrasonographic guidance 

combined with antibiotics has a great value in the treatment of breast abscess even in abscess with large 

volume; although repeated aspiration are needed to obtain complete resolution, it is a feasible and easy 

procedure and does not require any mode of anesthesia and can be done on out-patient department basis. 

 Breast abscess in selected group of patients with diameter of less than 5cm can be treated by aspiration 

successfully and with a good cosmetic outcome and less duration of hospital stay. 

  Aspiration of the breast abscess can be successfully done as initial mode of management in the treatment in 

appropriatley selected patients but incision and drainage remains the final resort for cure. 
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ABSTRACT: 

 

Background: Diffusion weighted imaging (DWI) has a wide range of applications in the 

evaluation of brain pathologies. This study was conducted to correlate Diffusion weighted 

MR imaging features of brain pathologies with other MRI sequences, to evaluate the role of 

DWI in brain pathologies. A prospective, observational and cross section study was 

performed of 100 patients in 6-month period. Patient with clinical suspicion of stroke, CNS 

infections, head injury, demyelination and tumor were included. All MRI studies were done 

on Siemens magneto essenza 1.5 T MRI. Age wise distribution, complaints, intra and extra 

axial location of tumor, presence and absence of restricted diffusion and findings of various 

sequences of MRI were studied.  

 

Methods: The present study was conducted in the Department of Radiology at AMC MET 

Medical college and LG hospital. Participants after understanding the study protocol and 

procedure were asked to give their written consent for the study.  

 

 

 

 

Results: in our study maximum cases were observed from 5
th
 to 6

th
 decades. 91 cases were 

intra-axial, 9 were extra-axial. 52% cases of stroke comprised of arterial infarct (39%), 

venous infarct (4%), HIE (3%), PRES (4%) and parenchyma haemorrhage (2%). 17% of 

cases were tumours which included glioma, metastases, GBM and hemangiopericytoma. 5% 
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case of cavernous haemangioma and 5% cases of arachnoid cysts. 15% case of brain 

infections were included. All acute and subacute arterial infarcts and all venous infarcts 

showed restriction on diffusion weighted images and chronic cases did not show restriction. 

High grade gliomas, astrocytomas, and metastases showed diffusion restriction. 

 

Keywords: DWI, Intracranial brain pathology, MRI (Magnetic resonance imaging), T2W 

(T2 weighted), FLAIR, ADC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION: Diffusion weighted imaging (DWI) is a technique that assesses local 

environment at the cellular level to determine changes in the random movement of water 

protons. Whereas DWI is best to identify acute arterial ischemia, other processes that 

interfere with or restrict the movement of water can cause notable changes on DWI, 
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including neoplastic lesions, encephalitis, pyogenic abscesses and occasional demyelinating 

diseases. Reduced diffusion can be seen in highly cellular tumors such as lymphoma, 

meningioma and glioblastoma. Several reports have suggested an inverse correlation 

between ADC value and glioma grade 2 to grade 4 astrocytoma.
1
 

The signal intensity of gliomas on DWI is variable (hyper, iso or hypo intense), and a subtle 

hyper intensity is a common nonspecific finding. Tumor cellularity is probably a major 

determinant of ADC values of brain tumors, although probably not the only one. ADC values 

cannot be used in individual cases to differentiate glioma types reliably (the ADC values of 

patients with grade 2 astrocytoma and glioblastoma overlap). The ADC values of solid 

gliomas, metastasis and meningioma were in the same range. In cases of lymphomas, 

however there was a good contrast with the white matter, with strongly reduced ADC values. 

Further studies are needed to define clearly the ability of DWI to help differentiate various 

brain tumors and to help grade gliomas.
2
 

DWI is useful in providing a greater degree of confidence in distinguishing brain abscesses 

from cystic or necrotic brain tumors than conventional MRI.
3
 Thus, it may increase the 

diagnostic accuracy when combined with other sequences. Likewise, in Creutzfeldt-Jakob 

disease, DW imaging helps differentiate from infarct by showing persistent restricted 

diffusion.
4 
 

Thus, diffusion weighted imaging (DWI) has a wide range of applications in the evaluation 

of brain pathology. It provides a specific diagnosis in few situations, and adds to the 

information provided by conventional sequence in many others.  

 

 

 

 

 

 

 

 

 

 

METHODS: 
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The study was conducted in the Department of Radio diagnosis AMC MET Medical college 

and LG hospital, Ahmedabad. Imaging was done with Philips 1.5 tesla magnetic resonance 

imaging equipment for 6months in 2019 

 

Inclusion criteria: 

All patients with diffusion weighted magnetic resonance imaging reference for infarction, 

hypoxic ischemic injury, infective condition, tumors, demyelination, metabolic and toxic 

insult to brain, Degenerative disorder irrespective of age and sex were included in the 

study.  

 

Exclusion criteria: 

 Patient who have aneurysmal clip in their brain. 

 Patient with claustrophobia 

 Patient having orthopedic implant. 

 

Patients underwent the examination after contraindications for MRI were excluded and 

consent was taken. All the MRI scans in this study were performed using 1.5T MRI scanner. 

MRI Protocol consisted of the following:  

 

MRI Protocol consisted of the following:  

 

• A head coil was used 

• Axial diffusion weighted images of the brain 

• Axial T1W and FLAIR images of the brain 

• Axial and sagittal T2W images of the brain 

• ADC images were reconstructed from the diffusion weighted images.  
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All patients clinically suspected of acute and chronic stroke, ischemia; intracerebral 

hemorrhage; Intracranial tumors, Extra axial masses, Cerebral abscess and Encephalitis, 

demyelination, sustained seizure activity, metabolic or toxic insults to the brain and 

leukodystrophy were included in this study. Patient was placed in supine position and brain 

coil was used. MRI features of lesion detected were studied – site (intra or extra axial), 

margins, perilesional edema, appearance on DWI and ADC T1WI, T2WI, FLAIR images, 

presence of classification or hemorrhage any enhancement in contrast study. Non-Ionic intra 

venous contrast gadopentetate dimeglumine was administered in patients with normal renal 

function tests wherever necessary. The recommended dosage of gadopentetate dimeglumine 

injection is 0.2 mL/kg (0.1 mmol/ kg) administered intravenously. Though in general 

protocol, all required specific sequences were taken.  

 

 

OBSERVATIONS AND RESULTS  

Table-1: Age wise distribution of cases in study group 

Age (Yrs.) No of cases Percentage 

0-10 06 06% 

11-20 11 11% 

21-30 11 10% 

31-40 09 09% 

41-50 13 13% 

51-60 18 18% 

61-70 16 16% 

>70 16 16% 

Total 100 100% 

 

The most common age group involved in our study was between 51-60 years. 
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Figure 1: Gender wise distribution of cases in study group 

 

 

 

In our study there is both gender patients are almost equally involved. 

 

 

 

 

Figure 2: Complaints wise distribution of cases in study group. 

 

 

 

 

 

 

 

 

 

 

The most common presenting complaint/ symptom in our study were headache and vomiting 

followed by weakness. 

Male 
52% 

Female 
48% 

Male Female 

Headache and 
vomiting  

42 

Weakness  
37 

Convulsions 
33 

RTA/fall 
3 

[CATEGORY 
NAME] 

2 
Others 

10 

Headache and vomiting  Weakness  Convulsions RTA/fall LBW/IUGR Others 
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Table-2: Restricted diffusion wise distribution of cases in study group 

Restricted diffusion No of cases Percentage 

Present 59 59% 

Absent 41 41% 

Total 100 100% 

 

Out of 100 patients in our study patients 59% showed restriction of diffusion while 41% did 

not show restriction. 

 

 

 

Table-3: Tumors showing restricted diffusion on diffusion weighted images in study group 

 

Tumors No of cases Percentage 

Restricted diffusion 12 70.60% 

Non-restricted diffusion 05 29.40% 

Total 17 100% 

 

In our study out of the 17 tumor cases we studied 12 (70.60%) of the cases showed restricted 

diffusion while the 5 (29.40%) did not show restricted diffusion. 

 

Table-4: Infective etiology wise distribution of cases in study group    

Infective etiology No of cases Percentage 

Bacterial abscess 03 20% 

Subdural empyema 01 07% 

Neurocysticercoses  05 33% 

Tuberculous granuloma 06 40% 

Total 15 100% 
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Table-5: MRI diagnosis wise distribution of cases in study group 

MRI diagnosis No of cases Percentage 

Arterial infarct 39 39% 

Venous infarct 04 04% 

Parenchymal hemorrhage 02 02% 

PRES 04 04% 

Hypoxic ischemic encephalopathy 03 03% 

Glioma 06 06% 

Astrocytoma 01 01% 

Metastases 04 04% 

Glioblastoma multiforme 01 01% 

Meningioma 04 04% 

Hemangiopericytoma 01 01% 

Arachnoid cyst 05 05% 

PML 01 01% 

Cavernous malformation 05 05% 

Viral encephalitis 05 05% 

Bacterial abscess 03 03% 

Subdural empyema 01 01% 

Neurocysticercosis 05 05% 
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Tuberculous granuloma 06 06% 

Total  100 100% 

 

 

 

 

 

 

 

 

 

DISCUSSION 

According to our study no significant difference in gender distribution of brain pathologies 

with the ratio of M: F being approximately 1:1. In our study the age distribution wise 

maximum cases were seen in age group between 51-60 years. The youngest patient was a 

child of 22 days with hypoxic ischemic encephalopathy and the oldest patient was of the age 

group of 86 years with acute arterial infarct in both cerebral and right cerebellar hemisphere.  

Our study consisted of fifty-two patients with stroke. Out of these, 39 were of arterial infarct 

with being 16 acute infarcts and 23 being sub-acute or chronic. 4 were of venous infarcts of 

which 1 was non-hemorrhagic and 3 were hemorrhagic, 4 of progressive reversible 

encephalopathy syndrome, 3 of Hypoxic ischemic encephalopathy and 2 of parenchyma 

hemorrhage. Restriction was seen in all the acute infarcts and not seen in chronic cases. 

Diffusion weighted MRI provides a technique for mapping proton contrast that reflects the 

microvascular environment. This imaging technique is sensitive to early ischemic insult. 

DWI is performed with a pulse sequence capable of measuring water translation over short 

distances. This water diffusion is much slower in certain pathological conditions as 

compared with normal brain.
5
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The sensitivity and specificity of DWI in the detection of acute ischemia is almost 100%. 

DWI is superior to conventional MRI in the diagnosis and characterization of acute infarct. 

Thus, DWI was noted to be superior to T2WI in detection of acute infarcts.
6
 In subacute 

infarcts and chronic infarcts, abnormal signal was noted on T2WI and on DWI in all patients. 

Thus, there was no difference in their sensitivity for later stages of infarcts. In chronic 

infarcts, the signal on DWI and ADC images is variable and depends on a combination of T2 

signal and increased ADC values.  

Figure: 3 Acute non-hemorrhagic infarcts in left occipital lobe (PCA territory) appearing 

hyperintense on Axial FLAIR, showing restricted diffusion on DWI with low ADC values.  

 

 

Hypoxic ischemic injury  

Hypoxic ischemia encephalopathy limits the oxygen supply to areas of brain with high 

metabolic activity. Patterns of HIE vary according to the time and duration of the insult. 

Diffusion weighted MR imaging is the earliest sequence to detect hypoxic ischemic 

encephalopathy due to early cytotoxic edema. There is restricted diffusion seen in affected 

areas of brain in HIE appearing bright with reduced apparent diffusion coefficient on ADC 

images. Restricted diffusion is a dynamic process beginning on day 1 of life and progress 

over next week. ADC pseudo normalization occurs at the end of first week.
7
 So, compared 

conventional MRI sequences to DWI in the evaluation of Hypoxic ischemic injury and found 

that DWI showed abnormal high signal intensity in the brain in patients in whom the 

conventional MR sequences were initially normal.
8
  

Infections  

Abscess cavity shows high signal intensity on DWI and a low signal on ADC image. This is 

not seen in the necrotic component of brain tumors. They concluded that DWI may enable 

one to distinguish brain tumors from necrotic tumors. Also, it helps in the evaluation of 
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partially treated abscesses and to look for their recurrence. The cystic or necrotic component 

of none of the tumors included in this study showed restricted diffusion. Tubercular 

granulomas and NCC could not be detected on DWI alone and needed ADC and T2W 

images for lesion detection probably due to the poor spatial resolution of diffusion weighted 

imaging. Extradural empyema noted in this study showed true diffusion restriction. The thick 

nature of this collection causes reduced water diffusivity similar to abscesses.  

Figure 4: large irregular heterogeneously hyperintense lesion involving left parietal region on 

T2W images which appears hypointense on T1W images. The lesion shows thick irregular 

isointense walls. It appears bright on DWI. SWI reveal peripheral hypointense area involving 

the lesion. 

 

 

 

 

Intra axial tumors  

 

In the present study, GBM showed true diffusion restriction. None of the low-grade gliomas 

or astrocytoma showed restricted diffusion. The single case of hemangiopericytoma seen in 

this study showed hypointense on T2W & FLAIR images with intralesional hyperintense 

areas and high signal on ADC images in its solid component suggesting high water 

diffusivity. DWI can differentiate between tumor and infection and can provide information 

about the cellularity of tumors thereby helping in characterization and grading of tumors. 

Cruz CH et al, showed that highly cellular tumors such as high-grade gliomas and 

lymphomas can have low ADC values and show restricted diffusion.
9
  

Figure 5: coronal section of hemangiopericytoma on T1W and T2W images and axial section 

on DWI and ADC  

 
T1 T2 DWI

 
 

T1 

SWI 
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Extra axial tumors  

Schaefer et al, showed that conventional MR cannot be reliably used to differentiate these 

two lesions as both have CSF like signal intensity on conventional MR sequences.
10

 This was 

also demonstrated in a study by Cruz et al, in which arachnoid cysts had ADC values similar 

to CSF.
9
 In the present study all 5 cases of arachnoid cysts had signal similar to CSF on DWI 

and ADC images. Tadeusz et al and Cruz et al concluded that most meningiomas are 

isointense on DWI. 
9,11

 Only few may show restricted diffusion depending on their 

cellularity. In their study 23% of meningiomas showed restricted diffusion. This study had 

similar results with 25% of meningiomas showing true diffusion restriction.  

Posterior reversible encephalopathy syndrome  

T1 T2 

DWI ADC 
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Four cases of PRES were included in the present study. All the lesions were hyperintense on 

T2 FLAIR images. Two cases showed no change on DWI or ADC images. Chou MC et al 

study included 12 cases of PRES and diffusion weighted imaging were done in 10 cases. 
12

  

Demyelination 

Case of demyelination seen in this study did not show restricted diffusion and had increased 

signal on T2 FLAIR images. Studies done by Christiansen P et al and Larsson H et al, have 

shown that most foci of demyelination do not show restricted diffusion. 
13,14

 

Others  

Schwartz et al, showed that the edema of hypertensive encephalopathy is of vasogenic type.
15

 

The results of this study are similar. None of the cases of PRES seen in this study had 

features of restricted diffusion. No signal change was noted in periventricular leukomalacia 

seen in this study, while the single case of adrenoleukodystrophy showed features of 

vasogenic edema.   

 

STAGE T1WI T2WI DWI ADC 

Hyper acute Iso Hyper Hyper Low 

Acute Iso Hypo Hypo    - 

Early acute Hyper Hyper Hypo    - 

Late acute Hyper Hyper Hyper Hyper 

  

 

 

CONCLUSION 

DWI sequence is extremely useful in detection, etiopathogenesis and prognosis of brain 

pathologies like infarcts, abscess and tumors. The DW MR is a very useful sequence in 

evaluating stroke like symptoms. DW sequences are the only available best modality to 

detect hyper acute infarcts within its window period i.e. 6 hours. In patients with multiple 
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infarcts diffusion weighted imaging can identify the acute lesions. DWI is useful in early 

detection of HIE, when conventional MRI sequences are normal. DWI is extremely useful in 

detection of cytotoxic edema in acute cortical laminar necrosis. DWI is useful in detection of 

atypical MRI findings of PRES which show cytotoxic edema. DW MR is not very useful to 

grade tumors but may serve as a guide to a highly cellular area for stereotactic biopsy. Also, 

tumor margins are not clearly delineated on diffusion weighted imaging as compared to T1 

and T2W imaging. Highly cellular tumors show low ADC values. DWI is very useful in 

differentiating the epidermoid from arachnoid cysts which may not be possible on 

conventional MRI sequences. In cerebral venous sinus thrombosis (CSVT), DWI can 

separately evaluate vasogenic edema, reversible cytotoxic edema and cytotoxic edema due to 

venous infarction. DWI is useful in detection of encephalitis. DWI is useful in detection of 

cerebral abscess and differentiating it from tumors. In case of demyelinating diseases, by 

showing peripheral diffusion restriction DWI can identify an active lesion and can help in 

prognosis and response to treatment. In cases of trauma especially diffuse axonal injury, 

diffusion weighted imaging may identify more lesions compared to conventional MR 

sequences which is useful for prognostic and patient management. 
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ABSTRACT:   

 

Introduction: Pneumothorax is an emergency having high mortality rate. Early 

recognition and management is crucial. 

Aim: To study the demographic data, clinical presentation, risk factor and 

management of cases of spontaneous pneumothorax presenting to ED. 

Material and Method: Observational analytical study done in 75 patients aged 

20-74 years admitted at a tertiary care hospital from April 2018 to March 2019. 

Patients coming with spontaneous pneumothorx in ER were included in the study. 

History of trauma and iatrogenic causes were excluded. 

Result: Details about demographic data, clinical presentation, risk factor and 

management were recorded. Their main complaints were dyspnoea followed by 

chest pain. In our study out of 75 patients, ICD was inserted in 63 patients,7 

patients managed with simple needle aspiration and 5 patients were treated 

conservatively. In our study 58 patients were shifted to E Ward/ICU, 8 patients 

were shifted to CT Sx ward, 5 patients shifted to ward, 3 patients took LAMA and 

1 patient expired. 

 Conclusion: In our study we found that SSP (secondary spontaneous 

pneumothorax) is more common than PSP (primary spontaneous pneumothorax) , 
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majority of patients were male and COPD(chronic obstructive pulmonary diseases) 

is the commonest cause of the SSP. Intercostal tube drainage is the main mode of 

management. 

 

Key words:  

Spontaneous pneumothorax, chronic obstructive pulmonary disease, intercostal 

tube drainage 

 

TITLE: “Management of Spontaneous pneumothorax in ER of a tertiary care 

hospital – an observational study.” 

 

 

                                   INTRODUCTION 

                 Pneumothorax is defined as the presence of free air between visceral and 

parietal pleura.
1
It is categorized according to its aetiology into spontaneous, 

traumatic and iatrogenic. 

       Spontaneous pneumothorax is an abnormal collection of air in the intrapleural 

space without preceding trauma. It is further divided into primary pneumothorax – 

in apparently healthy volunteer without lung disease and secondary pneumothorax 

occurring as a result of underlying lung disease such as chronic obstructive lung 

disease.
2,3 

             Primary spontaneous pneumothorax results from rupture of sub pleural 

emphysematous blebs at the apex of the lung and it is related to airway 

inflammation. Secondary spontaneous pneumothorax occurs in patient with 

underlying lung disease  like Airway diseases (COPD, severe asthma) and 

infections of the chest (tuberculosis, pneumonia, etc.) but, many other pulmonary 

disease process has been associated with secondary spontaneous pneumothorax 

(interstitial lung diseases, malignancy, catamenial pneumothorax, pulmonary 

infarction, pulmonary haemorrhage, pulmonary alveolar proteinosis, tuberous 



 

 86 

sclerosis, etc.)
1
 When it occurs it is more serious because it decreases the 

pulmonary function of a patient with already compromised pulmonary function. 

              Pneumothorax is one of the commonest life-threatening clinical conditions 

and requires emergency management in Emergency Room including bed rest, 

oxygen therapy, observation, simple aspiration and closed intercostal tube 

drainage. Any delay in management may endanger the life of the patient and leads 

to increase in morbidity and mortality. 

        Spontaneous pneumothorax is relatively common in clinical practice but not 

reported frequently so we studied Management of Spontaneous pneumothorax in 

ER of tertiary care hospital as an observational study. 

Aim: 

To study: 

-Demographic data in terms of age and sex  

-Clinical presentation of patients with spontaneous pneumothorax in ED 

-Risk factor of spontaneous pneumothorax 

-Management of spontaneous pneumothorax in ED.  

 

Materials and Methods: 

Institutional permission taken 

Type of study- Observational  

Study place- Emergency department of a tertiary care hospital.  

Period of study- April 2018 to March 2019 

Study group- All patients who presented with spontaneous pneumothorax in ED. 

Sample size - 75 patients.  

Inclusion criteria -  

    -Adult patients presented with spontaneous pneumothorax in ED 
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    -Patients/Relatives willing for study 

Exclusion criteria - 

    - Patients presented with pneumothorax with history of trauma or Iatrogenic  

complication of any procedure                

 

                                          

                       

 

 

RESULT: 

TABLE 1: AGE Distribution 

Age (yr) No of patients(n=75) Percentage (%) 

20-30 08 10.67 

31-40 16 21.33 

41-50 28 37.33 

51-60 12 16.00 

61-70 08 10.67 

>70 03 04.00 

 

        In our study the mean age was 46 years. Patients with PSP (primary 

spontaneous pneumothorax) were significantly younger as compared to patients 

with SSP (secondary spontaneous pneumothorax) (mean age 32 years vs 48 years). 

The age distribution of patients showed biphasic pattern. The first peak occurred 

between 20 and 40 years of age, which was predominantly contributed by PSP 
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(primary spontaneous pneumothorax), while second peak occurred between 40 and 

50 years.  

TABLE 2: GENDER  

Gender No of patients(n=75) Percentage (%) 

Male 60 80.00 

Female 15 20.00 

 

 

In this study majority of patients were male, with an overall male to female ratio of 

4:1. 

 

TABLE 3: TYPE of spontaneous pneumothorax 

Type No of patients(n=75) Percentage (%) 

Primary (PSP) 06 08.00 

Secondary (SSP) 69 92.00 

 

In our study, 92% patients having SSP (secondary spontaneous pneumothorax) 

where rest 8% having PSP (primary spontaneous pneumothorax) 

Male 80% 

Female 20% 

GENDER WISE DISTRIBURION 

Male 

Female 
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TABLE 4: AETIOLOGY  

Aetiology No of patients(n=75) Percentage (%) 

PSP 06 08.00 

COPD 33 44.00 

Tuberculosis 23 30.67 

Lung malignancy 04 05.33 

Bronchial asthma 04 05.33 

Pneumonia 02 02.67 

Bronchiectasis 02 02.67 

Others 01 01.33 

 

  

 In our study the commonest aetiology for SSP cases was identified as COPD 33 

(44%) followed by pulmonary tuberculosis 23 (31%), lung malignancy 4 (5%), 

bronchial asthma 4 (5%), pneumonia 2 (2.6%), bronchiectasis 2 (2.6%) and others 

1%. 

    TABLE 5:  ONSET 

6 

33 
23 

4 4 2 2 1 

AETIOLOGY 

No of patients(n=75) 
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Onset No of patients(n=75) Percentage(%) 

Sudden 56 74.67 

Insidious 19 25.33 

 

 In our study the onset was sudden in 56 (76%) patients while insidious in 19 

(24%) patients. 

 

TABLE 6: PRECIPITATING FACTOR  

Precipitating factor No of patients(n=75) Percentage (%) 

Light work 11 14.67 

Coughing 07 09.33 

Strenuous exercise 06 08.00 

Straining of stool 03 04.00 

 

In our study we found few precipitating factors for occurrence of Pneumothorax 

like coughing (9%), light work (15%), strenuous exercise (8%) and  straining at 

stool (3%). 

 

TABLE 7: HISTORY OF SMOKING 

Smoker No of patients(n=75) Percentage(%) 

Yes 55 73.33 

No 20 26.67 
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In our study 73% patients were chronic smokers was 27% patients were non 

smokers.  

TABLE 8: PRESENTING SYMPTOMS  

Symptoms No of patients(n=75) Percentage (%) 

Dyspnoea 54 72.00 

Chest pain 32 42.67 

Cough 08 10.67 

Hemoptysis 02 02.67 

 

In our study dyspnoea was the commonest symptoms at presentation in 54(72%) 

patients followed by chest pain (43%), cough (11%) and hemoptysis (2.6%). 

TABLE 9: SIGN  

Sign No of patients(n=75) Percentage(%) 

Desaturation (SPO2<94%) 69 92.00 

Tachycardia 37 49.33 

Tachypnea 30 40.00 

Hypotension 10 13.33 

Absent/diminished air entry 72 96.00 

Diminished chest movement 

on respiration on side of 

pneumothorax 

40 53.33 

 

In our study typical sign of pneumothorax like diminished or absent air entry 

(96%), desaturation (90%), diminished movement of respiration on side of the 



 

 92 

pneumothorax (53%), tachycardia (49%) and tachypnea (40%) and hypotension 

(13%) were found in patients 

 

TABLE 10: TREATMENT WISE DISTRIBUTION 

Treatment No of patients(n=75) Percentage(%) 

O2 Therapy 70 93.33 

ICD 63 84.00 

Needle Aspiration 07 09.33 

Conservative 05 06.67 

 

 In our study, among the 75 patients of SP 5 patients (6.67%) was manage 

conservative only without oxygen supplementation. Supplemental oxygen was 

given(SPO2 <94%) to 70 (94%) patients. 7 (9%) patients managed with simple 

needle aspiration and 2 patients required ICD after failed needle aspiration and 

remaining 63 (84%) patients required intercostals chest tube drainage (ICD). 

TABLE 11: DISPOSITION 

Disposition No of patients(n=75) Percentage(%) 

E-ward / ICU 58 77.33 

CT- surgery ward 08 10.67 

Ward 05 06.67 

DAMA 03 04.00 

Expired 01 01.33 

 

58 patients were shifted to ICU/E-ward, 8 patients to CT-surgery ward, 5 patients 

were shifted to ward and 3 patients were DAMA and 1 patient was expired. 
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Discussion: 

Pneumothorax is still one of the important presenting condition to the emergency 

department and require prompt treatment in most of the cases. According to 

Ferraro and colleagues, PSP (primary spontaneous pneumothorax ) is found in 

80% of the cases of SP( spontaneous pneumothorax ) and only 20% have an 

underlying lung disease
4
. Sousa et al

5
 has found an underlying lung disease in 

36.4% of the cases. The reported incidence of PSP(primary spontaneous 

pneumothorax) among all patients presenting with SP have been widely variable in 

various studies of 12.5% Agnihotri,
6 
20% Gupta d mishra,

7
 25%  Rohtak

8
 and  64% 

Ahangar AG.
9
 In the present study, an underlying aetiology has been found in 69 

patients (92%) and only 6 patients (8%) are in the group of PSP(primary 

spontaneous pneumothorax). The high relative incidence of SSP(secondary 

spontaneous pneumothorax) in general may be related to the fact that most patients 

of PSP are managed at the primary and secondary healthcare hospital, whereas 

only patients of SP who have associated co morbidities are referred to tertiary care 

hospital. Ours is a tertiary care hospital so we received more patients of 

SSP(secondary spontaneous pneumothorax) due to that reason.  

          

       Our study has a male preponderance, with a male to female ratio of 4:1,which 

is similar to previous studies of
 
Sausa

5
 ( 3.7:1) and the Indian study by Gupta d 

mishra
7
(5:1).The higher incidence in men is attributed to the higher rates of 

smoking, body habitus, and different mechanical properties of the lungs.
10

  

       Age distribution in our study showed two age peaks correspond to 

PSP(primary spontaneous pneumothorax) and SSP respectively, where PSP is 

predominantly a disease of young men. In our study, second age peak occurred a 

little earlier (40-50 years) as compared to the 60-65 years range reported in the 

other western studies.
11, 12

 A study was carried out in Sweden to understand the 

relationship between smoking and occurrence of pneumothorax and it shown that 

smoking increases the relative risk of pneumothorax approximately 9-fold among 

women and 22-fold in men.
13

 In our study 73% patients has a history of smoking 

where Sousa et al.
10

 have found that 60.6% patients and Gupta et al.
7
  found nearly 

half of the patients have smoked tobacco.  
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There is no relationship between the onset of pneumothorax and physical 

activity.
14

In our study we found few precipitating factors for occurrence of 

Pneumothorax like coughing (9%), light work (15%), strenuous exercise (8%) and 

straining at stool (3%). In other study such as Weissberg
’
s only 10% episode took 

place with relation to physical effort.
15

 

Clinical history and physical examination usually suggest the presence of a 

pneumothorax, although clinical manifestation are not reliable indicator of size.
16,17

 

In our study dyspnoea was the most common symptoms in SP, but chest pain was 

the most common symptom of PSP and dyspnoea was the most common symptom 

of SSP similar to study by Ahangar et al
9
. COPD (44%) was the leading cause of 

the SSP in our study followed by pulmonary tuberculosis (31%). Agnihotri et al
6
 in 

their study in Jaipur, India before 1987(57%) and Gupta et al.
7
in Chandigarh, India 

from 2001 to 2002(42%) found pulmonary tuberculosis to be the most common 

aetiology of SSP. A possible explanation for this major change in aetiology in our 

study can be due to very well performance of revised national tuberculosis control 

program (RNTCP) in our country
18 

and other possible explanation may be the 

increasing COPD burden in india,
19 

air pollution and large number of smokers in 

our study. The most common modality of treatment in our study was intercostals 

drainage tube placement in 63 patients (84%). The oxygen supplementation 

accelerates the re-absorption of the penumothorax
20

, and therefore recommended to 

all the hospitalized patients. In our study 6% patients Spo2 was maintain >94% on 

room air so oxygen was not given. Conservative treatment in form of observation 

is recommended only for the small and few symptomatic PSP and rarely for SSP.
21

 

In our study 5 patients (6.67%) were treated conservatively. Simple needle 

aspiration is indicated for large size (>2 cm) PSP with breathlessness, and medium 

size (1-2 cm) PSP without breathlessness.
22

 In our study 7 patients (9.33%) 

managed with simple needle aspiration. 

 

Conclusion: 

In our study we found that SSP (secondary spontaneous pneumothorax) is more 

common than PSP (primary spontaneous pneumothorax). Majority of patients were 

male, dyspnoea was the commonest symptoms at presentation and COPD (chronic 
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obstructive pulmonary diseases) was commonest cause of the SSP (secondary 

spontaneous pneumothorax). Intercostal tube drainage is the main mode of the 

treatment. 

                 Tertiary care hospital is well equipped for observation and management, 

so needle aspiration only is not much practised but needle is inserted in clinically 

suspected tension pneumothorax and followed by ICD insertion. Now a days 

RNTCP is very well implemented all over India which has lead to reduction of 

tuberculosis but rising  COPD (chronic obstructive pulmonary diseases) cases 

requires  more studies for evaluation. 

 

Take home message: 

          When any patient with spontaneous pneumothorax presents to ER, prompt 

diagnosis and management becomes a challenge to an emergency physician and 

immediate management saves life and decreases morbidity and mortality. 

Acknowledgement: 

We are thankful to Dr. S. T. Malhan, Medical Superintendent of our hospital and 

Dr. Pankaj R Patel, Dean of our institute for allowing us to publish this research 

study 

 

REFRENCES : 

1. Light RW. Pneumothorax. In: Pleural diseases. 5th ed. Baltimore: Williams 

   and Wilkins, 2007: 306–39. 

2. Buscom R. Pneumothorax. 2011. Available from:                              

http://emedicine.medscape.com/article/424547-overview. 

3.Sadikot RT, Greene T, Meadows K, Arnold AG. Recurrence of primary                           

spontaneous pneumothorax. Thorax. 1997;52(9):805–9. 

http://emedicine/


 

 96 

4. Ferraro P, Beauchamp G, Lord F, Emond C, Bastien E. Spontaneous primary    

and secondary pnemothorax: A 10-year study of management alternatives. Can J 

Surg 1994;37:197-202. 

5. Sousa C, Neves J, Sa N, Goncalves F, Oliveira J, Reis E.Spontaneous 

pnemothorax: A 5-year experience.Journal Clinical Medicine Research 

2011;3:111-7. 

6. Agnihotri S, Sharma TN, Jain NK, Madan A, Mandhana RG, Saxena A. 

     Spontaneous pnemothorax: A clinical study of eighty cases in Jaipur. 

     Lung India 1987;4:189-92. 

7. Gupta D, Mishra S, Faruqi S, Aggarwal AN. Etiology and clinical profile of 

spontaneous pnemothorax in adults. Indian Journal Chest Disease Allied Science 

2006;48:261-4. 

8. Gupta KB, Mishra DS, Tandon S, Sindhwani G, Tanwar T.   Role of chest CT                    

scan in determining etiology of primary spontaneous pnemothorax. 

Indian Journal Chest Disease Allied Science 2003;45:173-7. 

9. Ahangar AG, Hussain SS, Mir IA, Dar AM, Bhat MA, Lone GN, et al. 

     Spontaneous pnemothorax. Indian Journal Surgery 2003;65:423-6. 

10. Taussig LM, Cota K, Kaltenborn W. Different mechanical properties of 

 the lung in boys and girls. American Review of Respiratory Disease   

1981;123:640-3. 

11. Melton LJ 3rd, Hepper NG, Offord KP. Incidence of 

spontaneous pneumothorax in Olmsted County, Minnesota: 

1950 to 1974. American Review of  Respiratory Disease 1979; 120: 1379-82. 

12. Gupta D, Hansel A, Nichols T, Duong T, Ayres JG, Strachan 

D. Epidemiology of pneumothorax in England. Thorax 2000; 

55: 666-71. 

13. Gobbel WG Jr, Rhea WG Jr, Nelson IA, Daniel RA Jr. Spontaneous 

pnemothorax. Journal Thoracic Cardiovascular Surgery 1963;46:331-45. 

 

14. Bense L, Wiman LG, Hedenstierna G. Onset of symptoms in 

spontaneous pneumothorax: correlations to physical activity. Europian 

Journal of Respiratory Disease 1987;71:181–6. 



 

 97 

15. Weissberg D, Refaely Y. Pneumothorax: experience 

with 1,199 patients. Chest 2000;117(5):1279-1285. 

16. Vail WJ, Alway AE, England NJ. Spontaneous pneumothorax. 

Disease Chest 1963;38:512–5. 

17. Serementis MG. The management of spontaneous pneumothorax. Chest 

1970;57:65–8. 

 

18. http://www.tbcindia.nic.in [Internet]. TB India 2014 RNTCP 

Annual status report; March 2014 [updated march 2014, cited 

2014]. Available from URL: http://www.tbcindia.nic.in/pdfs/ 

TB%20INDIA%202014.pdf 

19. Murthy KJ, Sastry LJ. Economic burden of COPD. NCMH Background 

Papers-Burden of Disease in India. New Delhi, India; National Commission 

on Macroeconomics and Health, Government of India 2005. p. 264-74. 

20. Northfield TC. Oxygen therapy for spontaneous pneumothorax. British 

Medical Journal 1971;4(5779):86-88. 

21. Henry M, Arnold T, Harvey J. BTS guidelines for the 

management of spontaneous pneumothorax. Thorax 

2003;58 Suppl 2:ii39-52. 

22. MacDuff A, Arnold A, Harvey J; BTS Pleural Disease Guideline Group. 

Management of spontaneous pnemothorax: British Thoracic Society 

Pleural Disease Guideline 2010. Thorax 2010;65 Suppl 2:ii18-31 

 

Conflict of interest : NIL 

 



 

 98 

 

                 Figure 1:C-XRAY(PA) RIGHT SIDE PNEUMOTHORAX 

 

                      

                               Figure 2: HRCT - PNEUMOTHORAX 
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ABSTRACT 

Background:- 

The word “hernia” derived from Latin term meaning “a rupture”[1]. A hernia is defined as an 

area of weakness or complete disruption of fibromuscular tissue of body wall can pass through 

or herniate through defect[1]. In all ventral abdominal hernias, Inguinal hernia is the most 

common. Inguinal hernia repair is common in surgical practice. In past, the repair was pure 

open tissue repair which was changed to open prosthetic mesh repair. Laparoscopic groin 

hernia repair was  first performed by Ger in 1979[1]. The laparoscopic approach to hernia repair 

has since evolved into common and effective procedure.  

 

Methods:- 

The presented study is a prospective, open labelled, randomized, comparative study during a 

period from May-2017  to March-2019. After taking written consent from the patients were 

randomly allocated to two groups. Group A, Open hernioplasty were operated with open 

tension free Lichtenstein’s hernioplasty. Group B, laparoscopic hernioplasty were operated 

with Transabdominal Preperitoneal(TAPP) repair. Those patients who fulfilled the inclusion 

criteria are included in study. The mode of presentation, surgical treatment and postoperative 

complications were all evaluated and compared. 
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Results:- 

During the study there were no major life threatening complications were reported in either 

group. The postoperative pain and need of analgesics, presence of surgical site infections were 

more in Open hernioplasty group compared to laparoscopy group. The time taken for return to 

routine daily activities and work was earlier in patients treated with laparoscopy compared to 

open surgery and good cosmetic results. 

 

 

 

 

 

Conclusions:- 

Laparoscopic hernia repair has better, evolving & effective procedure in recent days compared 

to open hernia repair in terms of less postoperative complications, early recovery with good 

cosmetic results. 

Keywords:- Inguinal hernia repair, Laparoscopic hernioplasty, Open hernioplasty, 

Transabdominal Preperitoneal repair(TAPP)  

Aims & Objectives:- 

 To compare the time taken for repair, patient’s hospital duration of stay, surgical repair, 

complications that occur intraoperatively and postoperatively and outcome of open inguinal 

hernia mesh repair and laparoscopic hernia mesh repair. 

 To evaluate the limitations of laparoscopic inguinal hernia mesh repair. 

INTRODUCTION 

Repair of inguinal hernia is one of the commonest operations performed by surgeons around 

the world. The treatment  has been in evolution from the pure tissue repairs to the prosthetic 

repairs and in the recent laparoscopic repair. Preferred approach for open inguinal hernia 

repair is Lichtenstein's tension free open inguinal hernioplasty using a prosthetic mesh. The 

recurrence rate is 10.1% in laparoscopic group compared to open hernioplasty(4.9%)[1,2].The 

postoperative morbidity is low and recovery is quick in laparoscopy group[2]. 
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Laparoscopy had gained widespread acceptance in today's era of surgery. Several studies have 

shown the benefit of the laparoscopic hernioplasty over open hernioplasty (OH) in terms of less 

postoperative pain and morbidity, wound complications, postoperative pain, early resumption 

of daily activities and work with better cosmetic results.[1,2] But it had some limitations like 

longer operative time, longer learning curve, higher cost, a potential for serious life threatening 

accidents and a higher recurrence rate as compared with open surgery[1,2]. 

Laparoscopic hernioplasty can be accomplished in two ways i.e. Trans-Abdominal Preperitoneal 

repair (TAPP) and Totally Extraperitoneal repair (TEP). TEP repair and open hernioplasty does 

not need invasion of the peritoneal cavity. Technically it eliminates the hazards of intra 

operational injuries. The objective of the study was to evaluate the safety and efficacy of 

laparoscopic hernia repair & standard open anterior tension free Lichtenstein's hernioplasty 

METHODOLOGY 

The present study is a prospective study of 100 cases of an inguinal hernia admitted in Smt. 

Shardaben Hospital, Saraspur, under N. H. L Medical College,  Ahmedabad during the study 

period of May-2017 to March-2019. Written and informed consent was taken from the 

patients. All the laparoscopic hernia operation were performed by a same operative surgeon. 

100 cases for the purpose of the study were selected by the nonprobability (purposive) 

sampling method. 

Inclusion Criteria 

Adults above 20 years  and below 75 years of age of Male patients ASA(American Society of 

Anaesthesia) grade I & II with Primary unilateral or bilateral inguinal hernia are included in 

study. 

Exclusion Criteria 

Patients with complicated hernia (irreducible, obstructed, strangulated), those with recurrent 

hernia, female patients were excluded. Those unfit for general anaesthesia(ASA Grade ≥ III), 

laparoscopy or pneumoperitoneum i.e. those with cardiac diseases (MI, IHD), respiratory 

diseases (chronic asthma, COPD), renal or hepatic diseases, bleeding disorders, 

immunocompromised patients with malignancy etc are excluded from the study. 

Choice of Procedure 

The procedure was based on the  general condition of patients and associated cost of the 

procedure. 



 

 102 

All patients were clinically evaluated and underwent routine investigations for fitness. Elderly 

patients above 50 years of age are evaluated for prostate enlargement by digital rectal 

examination & ultrasonography. After taking written consent from the patients are randomly 

allocated with help of lottery technique into study group A & group B. 

Group A - Open Inguinal Hernioplasty 

Group B – Laparoscopic Inguinal Hernioplasty(TAPP) 

Surgical Procedure  

1. Open Lichtenstein’s Tension free inguinal hernioplasty 

The patient was laid down in the supine position under spinal anaesthesia. After the asepsis 

using betadine solution, an oblique incision of approximately 4-6 cm long kept over inguinal 

canal. Dissection done upto separation of spermatic cord and hernia sac. Hernial sac opened & 

content reduced into abdominal cavity and closed with vicryl suture. With help of On lay 

technique prolene mesh placed & fixed. External oblique sheath, subcutaneous tissue & skin 

closed. 

 

2. Transabdominal Preperitoneal Repair(TAPP) 

For the TAPP procedure, the patient laid down in the Trendelenburg position under general 

anaesthesia. Pneumoperitoneum was created through 10mm  Supraumbilical port  & another 

two 5 mm port in midclavicular plane on the left and right lumbar region. An incision kept on 

the peritoneum from anterior superior iliac spine to medial umbilical ligament with help of 

electrocautery to raise Peritoneal flap. The Peritoneum mobilized & Preperitoneal space 

created. Dissection done into Preperitoneal space. Hernial sac dissected from cord structures & 

reduced into abdominal cavity. A  15×12cm Prolene mesh placed into preperitoneal space 

& fixed using tacker. Peritoneum closed with vicryl suture. Port site closed with 

vicryl port closure. 
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Figure 1:- Open Inguinal Hernioplasty             Figure 2:- Laparoscopic inguinal Hernioplasty 

 

 

 

Patients were admitted one day prior to surgery. They were operated as per 

allocated group and relevant operative findings were noted. The antibiotic 

protocol was preoperative antibiotics consisting of intravenous dose of injectable 

Co-amoxiclav 1.2 gm given in morning as prophylaxis. The analgesic were used in 

postoperative period. The patients were encouraged to move in the early 

postoperative period and to take liquid diet on the evening of surgery. Foley's 

catheter, which was inserted in all patients in laparoscopic and bilateral inguinal 

hernia and was removed in the next morning and the patients were discharged in 

the 2nd & 3rd postoperative day after surgery.  

Sutures were removed between 7-10 days. The wounds were checked and graded 

accordingly. Patients were postoperatively evaluated for presence of any cough 

impulse, swelling, and signs of recurrence. The follow up done during 

postoperative in 1st week, 2nd week, 1 month & 6 month. The scars were checked 

at each visit.  

Descriptive statistics were used where ever is applicable. All the parameters are 

compared between the two groups. The mean age of the patients, time taken for 

surgery, duration of hospital stay & time taken to return normal activities are 

compared. The distribution and type of hernias, ease of detection, amount of 
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bleeding during surgery, operative time for surgery, postoperative surgical site 

infection  and cosmetic appearance results are compared. 

RESULTS  

A total 100 male patients are included in the study out of which 76 patients had 

open hernioplasty allocated into group A and 24 patients had laparoscopic 

hernioplasty into group B. There was no mortality or surgery related major 

complications in both group.  

Table 1- Age distribution  

Age(yrs.) Right Left Bilateral Total 

20-30 7 3 0 10 

31-40 18 12 2 32 

41-50 12 9 5 26 

51-60 9 6 8 23 

61-75 3 2 4 9 

Total 49 32 19 100 

According to age distribution inguinal hernia is more common in 30-50 year age 

group. 

TABLE-2 :- Comparison of mean age in study groups  

Type 
Open 

hernioplasty 

Laparoscopic 

hernioplasty 
TOTAL 

Mean age 39.63 45.20 42.41 

          

TABLE-3:- Site of hernia in study group 



 

 105 

Site 
Open 

hernioplasty 

Laparoscopic 

hernioplasty 
TOTAL 

Right 36 13 49 

Left 26 6 32 

Bilateral 14 5 19 

TOTAL 76 24 100 

 

 

Table 4:- Types of hernia in study groups 

Type 
Open 

hernioplasty 

Laparoscopic 

hernioplasty 
TOTAL 

Direct 22 20 42 

Indirect 50 4 54 

Pantaloon  4 0 4 

TOTAL 76 24 100 
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The type & side of hernia in both the groups reveals that, Right side indirect  

inguinal hernia was more common. 

 

 

 

Table 5:- Intraoperative & Postoperative complications in study groups 

Complications 
Open 

hernioplasty 

Laparoscopic 

hernioplasty 
TOTAL 

Nil 54 23 75 

Vas deference injury 1 0 1 

Vascular injury 0 0 0 

Seroma 14 0 14 

Infection 8 0 8 

Chronic wound Pain 14 1 15 
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In postoperative period chances of wound infection is 10.5% in open group and 

0% in laparoscopic group. The postoperative chronic pain was observed in open 

group was 18.42% and in laparoscopic group 4.16%.  

 

Table 6:- Operative Mean time based on type of hernioplasty 

Operative time Open hernioplasty 
Laparoscopic 

hernioplasty 

Direct 58.6 minutes 63.4 minutes 

Indirect 61.5 minutes 65.9 minutes 

Unilateral 59.7 minutes 62.1 minutes 

Bilateral 116.8 minutes 122.9 minutes 

 

The mean operative time for Open hernioplasty(OH) group was 59.62 minutes 

and that for laparoscopic group was 65.3 minutes. During the initial period in 

laparoscopic procedure, mean time for surgery was 75.24 minutes which 

gradually reduced to 65.30 minutes. So the mean time during initial laparoscopic 

procedure was higher which was gradually reduced  due to experience in 

laparoscopic procedure.  

54 
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The mean postoperative hospital stay after laparoscopic repair was 1.68 days   

(ranges, 1-3 days) & in open group was 2.40 days (ranges, 1-4 days). All the 

patients underwent laparoscopic repair were discharged within 24-48 hours. 

Table 7:- Mean time to return daily activities and work   

 Open hernioplasty 
Laparoscopic 

hernioplasty 

Mean time 22.7 days 10.5 days  

 

The mean time to return to activity also was lower in the laparoscopic group 

compared to open group. Thus patients in laparoscopic  group returned to their 

work early compared to open hernioplasty group. 

DISCUSSION:- 

Laparoscopic surgery has led to many changes in the management of inguinal 

hernia and significantly reduced the morbidity associated with open surgical 

procedures. At present, the laparoscopic repair of hernias gained clinical 

importance in patients with bilateral or recurrent hernias[4].  

In the my study, time taken the laparoscopic procedures was 65.30 minutes & in 

Open hernia repair was 59.62 minutes. In my study, the mean time during initial 

laparoscopic procedure was higher which was gradually reduced  due to 

experience in laparoscopic procedure. It was compared with the study of Lal et al 

in which laparoscopic repair mean time was 75.72 ± 4.6 minutes & in open repair 

mean time was 54.00 ± 3.16 minutes. So time taken for laparoscopy procedure 

was more than open procedure[6]. 

In my study  It was found that the return to daily activities and work in 

laparoscopy group was  10.5 days and in open group was 22.7 days. It was 

compared with the study of Lal in which mean time for return to daily activity in 

laparoscopy group was 12.8 ± 7.1 days & in open repair group was 19.3 ± 4.3 

days. So it was found that return to daily activities was earlier in the laparoscopic 
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group than open group[6]. This was due to minimal pain in the postoperative 

period and less chances of cord oedema[11-13].    

Chronic wound related pain described as dull aching pain or sensation of mesh 

pricking in the groin. This is mainly related to nerve injuries which occur in Open 

hernioplasty due to cutting of nerves and also use of electrocautery around 

nerves. In this study the postoperative  chronic pain was observed in open group 

was 18.42% and in laparoscopic group 4.16%. This finding was compared with  the 

study of winslow et al in which chronic wound pain was 6.8% in open group and 0 

% in laparoscopic group. It was found that postoperative pain following 

laparoscopic surgery was lower compared to Open surgery group[11-13].  

In laparoscopy there is smaller size of incision, no need of extra or bilateral 

incisions in case of bilateral hernias, minimal dissection and less handling of cord 

structures[11-13]. 

In study, the postoperative hospital stay in laparoscopic group was 1.68 days and 

in open group was 2.40 days. This was similar with study of colak et al in which 

postoperative hospital stay in laparoscopy group was 1.80 days and in open group 

was 2.73 days. So, the postoperative hospital stay in laparoscopic group was 

shorter than open group[7].  

In study, postoperative wound infection is 10.5% in open group and 0% in 

laparoscopic group. This was similar with study by Lal et al in which wound 

infection in laparoscopic group was 1.1% and in open group was 3.9%. The 

incidence of wound infection though slightly higher in open hernioplasty group[6].    

CONCLUSION :- 

Laparoscopic hernia repair is better and evolving surgical procedure compared  

open repair. It has advantages like minimal postoperative wound pain, early 

return to daily activities, better cosmetic results. But it has limitations like longer 

operative time and long learning curves.  
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ABSTRACT 

 

 

TITLE: Comparison of higher order aberrations in keratoconic eyes with regular high 

astigmatic eyes. 

PURPOSE: The purpose of the study is to quantify HOAs by comparing topometric 

measurement and anterior corneal aberrations in eyes with keratoconus and with regular high 

astigmatism using placido based topographer 

OBJECTIVE: To understand and correlate the value and type of aberration in regular as to 

keratoconic induced astigmatism. 

STUDY DESIGN: Cross sectional observational comparative study. 

METHODS:  study performed on 30 eyes as per inclusion criteria with mild to moderate 

keratoconus with astigmatism >3.0D and 30 eyes with regular high astigmatism with 

astigmatism >3.0D. Topographic indices and the total corneal wavefront were measured by 
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placido’s disc based topographer which measures aberrations using ray tracing techniques. The 

wavefront aberrations upto fourth order and low, high and total RMS were analysed and 

compared between these groups. 

RESULTS: All topometric indices were higher in keratoconus eyes compared to regular 

high astigmatism eyes (P<0.01). Higher order aberrations in regular high astigmatic eye, oblique 

trefoil, vertical coma, spherical aberration and secondary astigmatism were -0.10±0.14,  

0.01±0.15,  0.23±0.08 and -0.07±0.06 respectively which were significantly higher in 

keratoconic eyes as compared with regular high astigmatism as to  0.65±0.41,  -1.17±0.85,           

-0.51±0.38  and  0.31±0.32 respectively (P<0.01). All RMS values were found increased in 

keratoconic eyes (P<0.01). No significant difference was found in lower order aberrations 

between both the groups (P>0.05).   

 

CONCLUSION:- Oblique trefoil, Vertical coma, Spherical aberrations and Secondary 

astigmatism aberrations may useful for differentiating regular high astigmatism verses irregular 

high astigmatic eye.  

 

KEYWORDS:-  Keratoconus, Regular high astigmatism, Topography, Higher order 

aberrations. 

Abbreviations: 

HOAs :  Higher  Order  Aberrations. 

SE :  Spherical  Equivalent. 

RMS :  Root  Mean  Square. 

I-S :  Inferior  Superior  Ratio. 

WTR :  With  The  Rule  Astigmatism. 

ATR :  Against  The  Rule  Astigmatism. 
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TWA :  Total  Wavefront  Aberration. 

LOW RMS:  Root Mean Square of lower order aberrations 

HIGH RMS:  Root Mean Square of higher order aberrations 

TOTAL RMS:  Root Mean Square of total aberrations. 

 

 

 

 

 INTRODUCTION  

 

 

Aberrations
1
 are deviations from  normal vision, such as blurring in an image. Most 

people are familiar with the terms  farsightedness, nearsightedness, presbyopia and astigmatism. 

These are considered lower order aberrations and make up 85% of the human eye’s vision 

imperfections
2
. However, another category of refractive errors that has not received much 

attention until recently is higher order aberrations. All eyes have at least some degree of higher-

order aberrations
1
 . With advancements in technology, its now possible to quantify corneal 

higher order aberrations and diagnose optical imperfections with precision. 

             

     The wave aberration
3
 defines how  the  phase of light is affected as it passes through the eye’s  

optical  system,  and is usually defined mathematically by a series of Zernike polynomials.  

 

Zernike  polynomials are used to classify and represent optical aberrations because they 

consist of terms of same form as the types of aberrations observed when describing the optical 

properties of  the eye.  



 

 115 

FIGURE  1:   

Higher order aberrations can be responsible for specific visual complaints such as: Glare, 

Halos, Starburst effect, Ghost images, Blurring
1
 etc. The optical system of eye often has several 

different higher order aberrations working together. This is more applicable in cases with higher 

corneal astigmatism like keratoconus. It is sometimes hard to single out individual symptoms 

that may point to specific and accurate diagnosis. Therefore it is important to accurately classify 

and measure higher order aberrations, especially in cases of high astigmatism and keratoconus. 

FIGURE  2: 

 

 

The different wavefront measuring principles are available to measure aberrations
3
. 
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A Hartmann-Shack aberrometer is an outgoing wavefront aberrometer. It measures the 

shape of the wavefront that is reflected out of the eye from a point source on the fovea. An array 

of microlenslets is used to subdivide the outgoing wavefront into multiple beams which produce 

spot images on a video sensor. The displacement of each spot from the corresponding non-

aberrated  reference position is used to determine the shape of the wavefront. 

             A Tscherning, or ray-tracing, aberrometer measures an ingoing wavefront . It projects a 

thin laser beam into the eye, parallel to the visual axis, and determines the location of the beam 

on the retina by using a photodetector. Once the position of the first light spot on the retina is 

determined, the laser beam is moved to a new position, and the location of the second light spot 

on the retina is determined. Aberrations in the optical system cause a shift in the location of the 

light spot on the retina. 

             Automated  retinoscopy is based on dynamic skiascopy.The retina is scanned with a slit-

shaped light beam, and the reflected light is captured by an array of rotating photodetectors over 

a 360° area. The time difference of the reflected light is used to determine the aberrations. 

 Many aberrometers are available which measures the ocular aberrations. For early 

detection of keratoconus corneal aberrations are useful. Commercially  available topographer 

measures the corneal wavefront based on Ray tracing techniques. 

    Keratoconus is a bilateral slowly progressive non-inflamatory corneal disorder 

characterised by anterior corneal protrusion and thinning  of  the central stroma
4,5

.  The incidence 

of the dieses is approximately 1 in 2000 in general population
6
. 

As the disease progresses, the anterior corneal structure changes and causes an increase in 

the refractive powers of the central cornea, asymmetry in the curvature between the upper and 

the lower cornea (with the lower cornea having a higher curvature) and a shifting of the meridian 

of the curve away from the horizontal  plane
7
. These changes cause an irregularity of the cornea 

resulting in high astigmatism. The hallmark sign of keratoconus is irregular astigmatism
7
. 

Due to large difference between the refractive index of air and that of the cornea
7
, the 

anterior cornea is a major contributor in refractive system of eye. Therefore, it accounts to large 

percentage of optical imperfections, especially when it is distorted. Appropriate classification 

and measurement of anterior corneal aberrations is vital in effective management of cases of 

distorted cornea or keratoconus. This study therefore, attempts to compare topographic 

parameters and higher order aberrations in keratoconic and high astigmatic eyes. 
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PURPOSE AND OBJECTIVE 

The purpose of the study is to quantify HOAs by comparing topometric measurement and 

anterior corneal aberrations in eyes with keratoconus and with regular high astigmatism using 

placido based topographer. 

 

Objective of the study was to understand and correlate the value and type of aberration in regular 

as to kerotoconic induced astigmatism. 

 

REVIEW OF LITERATURE 

 

 Feizi et al and Bahram Einollahi  studied  correlation between corneal topographic 

indices and higher-order aberrations in keratoconus.  The study includes 77 normal  

eyes of 77 control subjects and 66 eyes of 36 keratoconic patients. The Galilei 

Scheimpflug analyzer was used to measure higher order aberrations of the corneal 

surface. The study reports significantly increased levels of HOAs. All Zernike 

coefficients up to the 4
th

 order except for horizontal trefoil, and vertical and horizontal 

tetrafoil were significantly greater in the keratoconus group than in  normal eyes 

(P<0.05). Root mean square (RMS) of higher order aberrations up to the 6
th

 order and 

total higher order aberrations were significantly higher in the keratoconus group 

(P<0.05). Centrally located corneal  HOAs  are significantly greater in keratoconic eyes 

than  normal controls. The study concludes that anterior and inferior displacement of the 

cornea causes the majority of higher order  aberrations observed in keratoconus. ( Journal 

Of Ophthalmic And Vision Research 2013; 8 (2) :113-118) 

 

 Ariela  Gordon- Shaag and Michel Millodot  studied  aberrations and topography in 

normal, keratoconus- suspect, and keratoconic eyes. They included total of 92 eyes 
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from78 subjects; grouped as 21 eyes of 14 subjects with  suspected  keratoconus, 23 eyes 

of 16 subjects with manifest keratoconus, and 48 normal eyes of 48 subjects (without 

keratoconus) using the L80 wave+, an instrument which can measure corneal topography 

and aberrations simultaneously  with a large dynamic  range making it possible to 

evaluate higher order aberrations to the  seventh order of the Zernike polynomial  

function series. All ocular and corneal  higher order aberrations were found to be 

significantly higher for keratoconic eyes as compared with  normal eyes, but for 

suspected keratoconus the results were mixed. Corneal aberrations were higher than 

ocular aberrations due to compensation from the internal aberrations. Although  corneal  

 

vertical coma and, to a lesser extent, ocular vertical coma were found to be good 

indicators for the detection of keratoconic eyes, the traditional  corneal  topographic value 

such as the inferior-superior dioptric asymmetry remains an important  predictor  for 

identifying suspected keratoconus. However ocular vertical coma and ocular higher order  

total root  mean square also represent a good means of  identifying  suspected 

keratoconus. ( Optometry And Vision Science 2012; 89 (4) ) 

 

 Hatice Nur Colak et al studied  comparison of corneal topographic measurements 

and high order aberration in keratoconus and normal eyes. They included Eighty 

cases diagnosed with mild (group 1), moderate (group 2), and advanced (group 3) stage 

keratoconus  according to Amsler-Krumeich Classification and 81 healthy (control 

group) cases were retrospectively examined. The mean keratometric measurements 

central corneal  thickness  values (CCT),  higher  order  aberration (HOA), total 

wavefront aberration (TWA), coma, trefoil, and spherical  aberration  measurements were 

performed  using Sirius  topography equipment. Anterior high order corneal aberration 

were  significantly  increased  in eyes with  moderate and  advanced keratoconus. The 

study concludes that anterior higher order corneal aberration measurements are a useful 

tool to guide the physician in diagnosis and classification of keratoconus. ( Journal 

British Contact Lens Association 2016) 
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 Buhren et al studied defining subclinical keratoconus using corneal first-surface 

higher-order aberrations. They included twenty-three eyes ( group 1)  newly diagnosed 

with keratoconus; 10 eyes ( group 2) asymptomatic fellow eyes that showed neither  

major topographic anomaly nor clinical signs of keratoconus; 127 healthy eyes of 74 

patients served as negative controls ( group 3). A seventh order Zernike decomposition of 

first-surface aberrations was performed. Clinically normal fellow eyes with early  

keratoconus  showed significant differences in first-surface  aberration  compared  to that 

of normal  eyes  and  could therefore be considered as eyes with  subclinical  

keratoconus. ( American Journal Of Ophthalmology 2007; 143 (3): 381-389) 

 

 Jafri et al studied higher order wavefront aberration and topography in early and 

suspected  keratoconus.  This study included 70 eyes, diagnosed using topography 

(Tomey TMS-1) and aberrometry (Alcon LADARWave). Topography and clinical 

evaluation were used to classify the eyes into three groups: 50 normal eyes, 10 eyes with 

early keratoconus and 10 eyes with suspected keratoconus. Data is analyzed to determine 

if measurement of higher order aberrations could separate eyes with early and suspected 

keratoconus from normal eyes. The product of the inferior-superior (I-S)  topographic 

value in combination  with  the wavefront  vertical  coma  also was evaluated to 

determine whether this could distinguish normal eyes from eyes with early and suspected 

keratoconus. Differences in vertical coma, root mean square coma, and secondary 

astigmatism for three groups were statistically significant. Although both vertical coma  

and  the I-S topographic value were useful for distinguishing  among the three study  

groups, a  combination  of  wavefront  aberrometry and videokeratography  appears to  be 

the most  sensitive  way for distinguishing  among normal eyes, eyes with suspected  

keratoconus,  and eyes  with early keratoconus. ( Journal Of Refractive Surgery 2007;23 

(8): 774-781) 

 

 

 



 

 120 

 

  METHODOLOGY 

 

 

       The cross sectional observational comparative study carried out at Shree C.H Nagri 

Eye Hospital of Ahmedabad. Thirty eyes of 26 subjects with keratoconus and 30 eyes of 19 

subjects  with regular high astigmatism between july 2018 to January 2019 were enrolled in the 

study. Counselling of all patients was done to educate them about the purpose of the study. 

            

Inclusion Criteria:-  

Pre- diagnosed keratoconus patient.They presented with atleast one of the following signs 

: Stromal  thinning, Fleischer’s ring, or vogt’s striae observed by slit lamp examination and 

topography  with   symmetric bow-tie pattern  with or without skewed axes, inferior or central 

steepning, mean keratometry >47 D to <51D and  inferior superior (I-S) value >1.4D according  

to the Rabinowitz  and  McDonnell criteria . All  keratoconus  patients had  mild to moderate 

keratoconus with astigmatism >3 D to < 7D with age 5 to 30 years. 

 In the normal group only ocular abnormality was refractive error and having corneal 

astigmatism >3 D to < 7 D with normal topography (i.e regular bowtie pattern,  mean 

keratometry  <47 D , mean I-S <1.4 D) with age 5 to 30 years were included. 

Exclusion Criteria:- 

 Patients with keratoconus and/or higher corneal astigmatism with ocular, systemic and 

developmental ailments . 

For keratoconus group patient who had corneal scarring, cataract, or other corneal disease 

except keratoconus and those with contact lens warphage or who had undergone corneal surgery 

were excluded 
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Method: 

Complete ophthalmic examination that includes slit lamp biomicroscopy, best spectacle 

corrected visual acuity using snellen chart, intra ocular pressure measurements and 

fundus examination was performed for all recruited patients. Soft contact lens user 

participants were asked to stop wearing soft contact lenses for atleast two weeks and rigid 

gas permeable contact lenses for at least four weeks before obtaining measurements
8
. 

 The total corneal wavefront was measured by Zeiss Atlas 9000 topographer (Carl Zeiss 

Meditec AG) which is based on placido’s disc principle which measure aberrations using 

ray tracing techniques. The wavefront aberrations described using Zernike polynomials. 

 All the measurement were taken by a skilled person to avoid examiner specific errors. 

Topographic procedure: 

The patient was properly positioned on the chin rest and forehead strap. The 

patient was asked to blink several times than open both eyes and stare at fixed target  

after  obtaining  proper  alignment  the automatic release mode started the scan. The 

measurement results were checked under a quality specification window; only the 

measurement with high quality were included. Topographic data such as Simulated flat 

keratometry, steep keratometry, astigmatism over 3mm zone mean inferior superior ratio 

( I-S) was recorded. 

 Corneal aberrometric parameters were also analysed over 6.0mm aperture. The  

Higher order aberration (HOA) were quantified using the root mean square(RMS) as  

index of image quality. The  wavefront  aberrations up to 4
th

 order , HOAs  RMS and  

total RMS (RMS of lower and higher order aberrations) of  mild to moderate  

keratoconus  eyes  and  regular high astigmatism eyes  were recorded and analyzed.  
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FIGURE  3:  Corneal wave front aberrations described by Zernike polynomials measured with 

Atlas 9000 topographer.  

 

FIGURE  4: Topography map of regular high astigmatic subject with symmetric bowtie pattern 

on axial curvature map. 
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FIGURE  5: Topography map of  keratoconus subject  showing mild asymmetric bowtie with 

inferior superior ratio  is  >1.50D. 

 

 

 

 

 

 

 

 

 

STATISTICAL  ANALYSIS 
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Data including age, Spherical equivalent (SE) Refraction, keratometry 

reading, Zernike coefficients and root mean square (RMS)  of HOAs and total 

RMS were expressed as mean±standard deviation. Independent student t-test 

(Unpaired) was used to compare HOAs between the study groups. P values less 

than 0.05 were considered as statistically significant. 

 

 

   

 

 

 

 

 

 

 

 

 

 

 RESULT 
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Total 45 subjects were included in the study. In that 27 subjects were male and 18 

subjects were female. Thirty eyes of mild to moderate keratoconus (26 subjects) and 30 eyes of 

normal regular high astigmatism (19 subjects)  were evaluated and analyzed (can be presented by 

a graph as well). 

GRAPH  1:  Age  Distribution. 

 

SUBJECTS NUMBER 

OF EYES 

MEAN 

VALUE 

STANDARD 

DEVIATION 

P-VALUE 

Keratoconus  30 18.73 4.59 0.268 

Regular high 

astigmatism 

30 20.40 6.76 

 

 

Above graph 1 showing mean age of keratoconus was18.73±4.59 and 20.40±6.76 of 

regular high astigmatism subjects.There was no statically significant difference in age 

group between keratoconus group and regular high astigmatism group (P=0.268). 

TABLE 1:   Refraction, Keratometry readings,  Keratometric  Astigmatism  and  

Mean  I-S  in the study groups. 
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Characteristics  Normal  

Group       

 Keratoconus  

Group 

P- Value 

Sphere  (D) -1.48±0.83 -3.01±1.11 <0.001 

Cylinder (D) -3.85±0.54 -3.10±0.82 <0.001 

Spherical  Equivalent  (D) -3.41±0.80 -4.56±0.88 <0.001 

Mean  K  (D) 43.5 5±1.57 46.82±1.56 <0.001 

Keratometric Astigmatism (D) 4.14±0.56 4.87±1.05 0.001 

Mean  I-S  (D) 0.22±0.72 2.27±2.28 <0.001 

 

  

Above Table 1 compares refractive data and topometric data between the groups. All 

values were found higher in keratoconus group.  

 

Table 2 showing no significant difference between the group in lower order aberrations: Z(2,-2) 

Oblique Astigmatism, Z(2,2) With the rule / Against the rule astifgmatism   (P>0.05). 

    

            Third  order aberrations were vertical coma Z(3,-1) and oblique trefoil Z(3,-3) found 

higher in keratoconus group (P<0.01) and no significant  difference found in horizontal coma 

Z(3,1), and  Z(3,3) horizontal trefoil (Table 3). 

 

 In  fourth order aberration the Spherical Aberration Z(4,0) and Secondary Astigmatism 

Z(4,2)  were found higher in keratoconus group (P<0.01) and no difference found in Oblique 

Quatrefoil Z(4,-4), oblique Secondary Astigmastism Z(4,-2) and horizontal quatrefoil Z(4,4) 

(P>0.05) (Table 3)  

We also compared the root mean sphere (RMS) of lower order aberration (LOW RMS), higher 

order aberration (HIGH RMS) and total RMS between the groups. All RMS values increased in 

keratoconus eyes (P<0.01) (Table 4). 
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TABLE  2: Comparison of Zernike coefficients of lower order aberrations between 

the normal and keratoconic eyes. 

 

Lower Order Aberrations  Normal Group 

(µm) 

 Keratoconus 

Group (µm) 

 P- Value 

Z(2,-2)  Oblique Astigmatism 0.07±2.02 0.24±3.42 0.81 

Z(2,2)   WTR/ATR  Astigmatism -3.47±2.08 -3.65±1.81 0.722 

 

 

 

 

GRAPH  2 :  The mean oblique astigmatism in keratoconus group was 0.24±3.42  and  

0.07±2.02  in regular high astigmatism group (P>0.05). 
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GRAPH  3 :  The mean With the rule astigmatism / Against the rule astigmatism in 

keratoconus group was -3.65±1.81  and  -3.47±2.08  in  regular high astigmatism group 

(P>0.05). 

 

TABLE 3:  Comparison of  Zernike coefficients of higher order aberrations 

(HOAs) between the normal and keratoconic eyes. 

Higher Order Aberrations Normal Group 

(µm) 

Keratoconus Group 

(µm) 

 P-Value
a
 

Z(3,-3)  Oblique  Trefoil -0.10±0.14 0.65±0.41 <0.001 

Z(3,-1)  Vertical  Coma 0.01±0.15 -1.17±0.85 <0.001 

Z(3,1)   Horizontal  Coma 0.04±0.25 0.06±0.79 0.869 

Z(3,3)   Horizontal  Trefoil 0.00±0.13 0.13±0.49 0.171 

Z(4,-4)  Oblique  Quatrefoil 0.004±0.04 0.02±0.20 0.612 

Z(4,-2)  Oblique  2
nd  

Astigmatism 0.01±0.05 -0.02±0.45 0.731 
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Z(4,0)   Spherical  Aberration 0.23±0.08 -0.51±0.38 <0.001 

Z(4,2)  WTR/ATR 2
nd 

Astigmatism -0.07±0.06 0.31±0.32 <0.001 

Z(4,4)   Horizontal  Quatrefoil -0.04±0.07 -0.05±0.19 0.811 

 

 

P<0.01 statically significant. 

a= unpaired t-test* 

 

 

 

GRAPH  4:  The mean oblique trefoil in keratoconus group was 0.65±0.41  and  -0.10±0.14  in 

regular high astigmatism group (P<0.01). 
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GRAPH  5:  The mean vertical coma in keratoconus group was -1.17±0.85  and  0.01±0.15  in 

regular high astigmatism group (P<0.01) 

 

GRAPH  6:  The mean horizontal coma in keratoconus group was 0.06±0.79 and  0.04±0.25 in 

regular high astigmatism group (P>0.05). 



 

 131 

 

GRAPH  7:  The mean horizontal trefoil in keratoconus group was 0.13±0.49  and  0.00±0.13 

in regular high astigmatism group (P>0.05) 

 

GRAPH  8:  The mean oblique quatrefoil in keratoconus group was 0.02±0.20  and  

0.004±0.04 in regular high astigmatism group (P>0.05). 
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GRAPH  9:  The mean oblique 2
nd

 astigmatism in keratoconus group was -0.02±0.45  and  

0.01±0.05 in regular high astigmatism group (P>0.05). 

 

GRAPH  10:  The mean spherical aberration in keratoconus group was  -0.51±0.38  and  

0.23±0.08  in regular high astigmatism group (P<0.01). 
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GRAPH  11:  The mean secondary astigmatism in keratoconus group was  0.31±0.32  and             

-0.07±0.06  in regular high astigmatism group (P<0.01). 

 

 

GRAPH  12:  The mean horizontal quatrefoil in keratoconus group was  -0.05±0.19  and                         

-0.04±0.07  in regular high astigmatism (P>0.05). 

TABLE 4:  Comparison of Root Mean Squares (RMS) between the normal and 

keratoconic eyes. 
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Root Mean Square  Normal 

Group (µm) 

 Keratoconic 

Group (µm) 

 P- Value 

Low  RMS 4.44±0.58 5.18±0.95 0.001 

High  RMS 0.46±0.10 2.00±0.72 <0.001 

Total  RMS 4.48±0.58 5.60±0.96 <0.001 

 

 

 

 

GRAPH  13 :  The mean lower order RMS in keratoconus group was 5.18±0.95  and  

4.44±0.58  in normal regular astigmatism group (P 0.01). 
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GRAPH  14 :  The mean higher order RMS in keratoconus group was 2.00±0.72  and  

0.46±0.10  in normal regular high astigmatism group (P<0.01). 

 

 

GRAPH  15 :  The mean total RMS of keratoconus group was 5.60±0.96  and  4.48±0.58  in 

normal regular high astigmatism (P<0.01). 
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    DISCUSSION  

Visual aberrations may be low or high order aberration. Myopia astigmatism and 

hypermetropia make up the low order aberrations while oblique astigmatism, coma, trefoil and 

spherical aberrations count as higher order aberrations. Higher order aberrations cannot be 

corrected with spherocylinder glasses
3
. 

Optical aberration resulting reduced visual quality and blurred images
3
. Higher order 

aberrations can  have important  effect on retinal image quality in subjects. The optical properties  

of  the corneal surface are highly important in determining the retinal image because about  80% 

of all aberrations occur on the anterior surface of the cornea
3
. Thus corneal aberration 

measurement have become increasingly in ophthalmology and optometry. 

              Previous studies
9-12

 compared normal eyes with astigmastism <1.5 diopters with  

keratoconus eyes. In our study we compared regular high astigmastism (normal eyes) with 

keratoconus  who had mild asymmetric bowtie on topography with high astigmatism >3.00D. 

 In this  study  we used  placid based topographer  to analyze anterior corneal aberrations. 

Anterior corneal surface which is most effective surface of the optical system in  keratoconus 

eye.  Our aim of the study was to compare corneal aberrations in regular high astigmatism 

subjects and keratoconus. Previous study
7
 compared aberrations at 6mm apertures so that results 

can be comparable so we had also measured aberrations at 6mm aperture because it was reported  

that aberrations are increased with increasing pupil size. 

Lower order aberrations are Z(2,-2) oblique astigmatism, Z(2,2) WTR/ATR astigmatism. 

In present study we could not find significant difference in keratoconus and regular high 

astigmatism eyes in lower order aberrations. 

Sepehr feizi et al
9
 studied  oblique trefoil,  vertical coma,  spherical aberration and  Z(4,2) 

secondary  astigmatism  was  -0.15±0.22,  0.004±0.37,  0.23±0.09  and  -0.04±0.12  in normal 

group and in keratoconus group  was 0.48±1.07,-1.78±1.73,  -0.59±1.09 and 0.11±0.61 

respectively.They  found all these aberrations were significantly increased in keratoconus 

eyes(P<0.01)  In our study oblique trefoil, vertical coma, spherical aberration and oblique  

secondary aberration was -0.10±0.14, 0.01±0.15, 0.23±0.08  and  -0.07±0.06 in normal group 
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and in keratoconus group was 0.65±0.41, -1.17±0.85, -0.51±0.38 and 0.31±.32 

respectively(P<0.01). Result of our study is similar to Sepehr feizi study.  

Ariela Gordon-Shaag
10

 et al compared aberration in normal eyes with keratoconus 

suspect and keratoconus eye. In their  study  vertical coma and high RMS in normal group was   

-0.040±0.22 and 0.390±0.43 and in keratoconus group was -1.542±0.69 and 1.980±0.85 

respectively. They found all these aberrations were significantly increased in keratoconus eyes 

(P<0.01). In our study vertical coma and  high RMS in normal group was 0.01±0.15  and  

0.46±0.10 and in keratoconus group was -1.17±0.85  and  2.00±0.72 respectively(P<0.01). Our 

results are co-relate with Ariela Gordon-Shaag et al study. 

         Hatice Nur Colak
11

 et al compared total  coma, total trefoil, total spherical aberrations  in 

normal and keratoconus eyes. We compared Zernike polynomials between the groups so result 

are not exactly comparable. They found increased  corneal aberrations in keratroconus eyes 

similar to present study. Jens Buhren et al
12

 reported coma aberration was significantly increased 

in keratoconus eyes. 

The result of our study also demonstrated that horizontal coma, trefoil and quadrefoil 

aberrations were not significantly higher in keratoconus eyes compared to regular high 

astigmatism group (P>0.01). 

                                   LIMITATION 

The  measurement  obtained  only single center with single instrument. We 

measured aberrations  at one pupil size (6mm) so that comparsion with  other  

studies could be made. Aberrations at different pupil size may beneficial to co 

relate between both the groups. 

 The larger sample size, would perhaps have been beneficial  to differential  

between the groups. 

 CONCLUSION  
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Oblique trefoil, Vertical coma, Spherical aberrations and Secondary astigmatism aberrations may 

useful for differentiating regular high astigmatism verses irregular high astigmatic eye. 

Horizontal trefoil, horizontal coma, horizontal quatrefoil has lesser impact on keratoconus. 

Anterior and inferior displacement of cornea causes the majority of higher order aberrations 

observed in keratoconus.  
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ABSTRACT: 

Objective: The study was undertaken to compare the operative time, wound related 

complications, hospital stay, wound healing time and rate of recurrence between the two 

techniques of pilonidal sinus surgery. Methodology: This was a comparative retrospective 

study carried out at a tertiary care hospital of patients operated from June 2017 to January 2019. 

40 patients were studied who were equally divided into 2 groups, Group A – excision followed 

by secondary healing group and Group B – Limberg’s flap group. Results: The outcomes were 

compared between both groups. In Group A, mean operative time was 28.75 min while in 
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Group B, it was 56.25min. In Group A, 6(30%) patients developed redness and induration of 

the surrounding skin while in Group B, 2(10%) patients developed discharge from the wound 

with surrounding redness followed by gaping and other 3(15%) patients had flap necrosis. In 

Group A, mean hospital stay and wound healing time were 7.15 days and 31.75 days 

respectively while in Group B, it was 5.75 days and 14.05 days respectively. In Group A, 

2(10%) patients had recurrence during the follow up period of 6 months while in group B there 

was no recurrence. 

 

Conclusion: Limberg’s flap surgery has significantly longer operative time and shorter wound 

healing time as compared to the excision followed by secondary healing but there is no 

significant difference between both techniques in terms of hospital stay, wound related 

complications or rate of recurrence. 

Limberg’s flap may be a good alternative to the secondary healing technique as it has lesser 

hospital stay and lesser recurrence but a larger randomized study & long term follow up are 

required for definitive conclusions and recommendation. 

Key Words: -  pilonidal sinus, Limberg’ flap, hospital stay, operative time, recurrence 

 

 

INTRODUCTION: 

 

The term pilonidal is derived from the Latin word Pilus (hair) and Nidus (nest) and this term was 

coined and described by Hodges in 1880. It is diagnosed by the finding of a characteristic 

epithelial tract (the sinus) located in the natal cleft, a short distance behind the anal verge and 

generally containing hair[1]. It is a common disorder among young adults, in the age group 15-

30 years, after puberty when sex hormones are known to affect pilo-sebaceous glands and lead to 

healthy body hair growth. Congenital theory suggests that a developmental abnormality around 

the sacro coccygeal region leads to the formation of an epithelial lined sinus which grows hairs at 

puberty. Origin of the coccygeal sinus might be from the remnant of the neuroenteric canal. 

It can be associated with considerable morbidity and have significant socio-economic impact on 

affected individuals[2].During the Second World War ,pilonidal disease very commonly 

appeared in jeep drivers, leading to the disease being known as, “jeep disease” [3]. Pilonidal 

disease can appear as an acute abscess along with sinus tract formation. A more complex 

manifestation can be characterized by chronic or recurrent abscesses with extensive, branching 

sinus tracts [4]. 

Today pilonidal sinuses are widely accepted to be acquired abnormalities [5,7] as a result of the 

drainage of a hair follicle [8] that ruptured in the subcutaneous fat, producing acute or chronic 

inflammation [9] resulting in an abscess or a tract [7]. 

The management of pilonidal sinus is variable and problematic. Principles of treatment require 

eradication of the sinus tract; complete healing and prevention of recurrence [10]. Several 

techniques such as cryosurgery [11], Z-plasty procedure[12], lancing under local anesthesia, 
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vacuum assisted closure[13], excision with secondary healing, excision with primary closure 

[14,15] local flap surgery [16-19] , Limberg’s flap and Bascom Procedure [20] have been 

described by various authors. Rhomboid flap was described first by Limberg in 1963.  

This study was undertaken to compare the results of excision of sinus followed by dressing the 

wound regularly versus primary closure of the wound by Limberg’s flap technique. 

 

 

 

MATERIALS AND METHODS: 

 

The present study is a retrospective study carried out with 40 patients at the Department of 

Surgery at GCS Medical College, Hospital and Research Centre, Ahmedabad from June 2017 to 

January 2019. 

 

 

Inclusion Criteria: 

1. Pilonidal sinus in the natal cleft of the sacro-coccygeal area. 

2. Patients aged between 14 and 60 years of both sex. 

 

Exclusion Criteria: 

1. Pilonidal abscess. 

2. Patients having diabetes mellitus. 

3. Human immunodeficiency virus positive patients. 

4. Patients on cancer chemotherapeutic drugs. 

5. Patients on immunosuppressant therapy. 

6. Recurrent pilonidal sinus. 

7. Age <14 or >60 years.  

8. Pregnant females. 

Variables studied :- 

1. Age & sex 

2. Operative time 

3. Wound related complications 

4. Hospital stay 

5. Wound healing time 

6. Recurrence rate 

 

Group A (20) – excision followed by secondary healing, 

Group B (20) – excision and Limberg’s flap closure 
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All cases were operated under spinal anesthesia and in prone position. Shaving of the natal cleft 

area and back was done. The natal cleft was mechanically exposed by strapping buttocks apart 

using adhesive tapes. 

The natal area was thoroughly cleaned with 10% povidone-iodine. Prior to incision methylene 

blue was instilled using infant feeding tube into the sinus opening to map the sinus cavity and its 

lateral extensions if any and hence that the whole sinus and ramifications were fully demarcated. 

Excision followed by secondary healing:- 

Wide excision of the pilonidal sinus tract was done with vertical elliptical incision and healing 

by secondary intention with daily dressing in post-operative period was done. 

Limberg’s Flap Procedure 

In Limberg flap procedure, the patient is placed in prone and the pilonidal sinus, marked as a 

rhombic area, with the long axis of the rhombus aimed to include all of the diseased area. The 

long axis is incised to excise all of the pilonidal sinus and its extensions. While the other axes are 

rotated to cover the midline defect as shown in the figure, a vacuum drain is placed and the 

subcutaneous tissue and skin were closed. 

   

(B-D is 60% of length of A-C.D-E is direct continuation of B-D and is equal to A-B.E-F and C-D lines are parallel 

and equal .The tissue within A-B-C-D is excised. A flap of C-D-E-F is mobilized and rotated on the pedicle of C-F.)  

Patients were nursed in the prone position post-operatively for the first 48 hrs. The wound was 

examined for any signs of surgical site infection, such as swelling, redness, induration, discharge, 

wound gaping or flap necrosis. 

Patients were followed up for 6 to 12 months in OPD for recurrence of the disease. 

The findings were tabulated and appropriate statistical tests were applied to arrive at the 

conclusion. 

Statistical Methods:- 

Mean and standard deviation were used as descriptive statistics. For Inferential statistics chi-

square test and paired t-test were used. A P-value of ≤ 0.05 was considered statistically 

significant. 
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OBSERVATIONS AND RESULTS:- 

 

In our study, out of total 40 patients, 90% (n=36) patients were males and 10% (n=4) were 

females.  

In group A Mean age was 30.36 ± 5.39 years and in group B, it was 28.52 ± 8.77 years. This 

difference between the two groups as regard to age was statistically not significant (P > 0.05) 

Operative Time:- 

In Group A, mean operative time was 28.75 min ± 5.56 (standard deviation). 

 In Group B, mean operative time was 56.25min ± 8.7 (standard deviation). 

It clearly revealed that the operation time of Limberg’s flap group was longer than the 

secondary healing group. 

Wound related complications:- 

In Group A, 6(30%) patients developed redness and induration of the surrounding skin. 

In Group B, 2(10%) patients developed discharge from the wound with surrounding redness 

followed by gaping and other 3(15%) patients had flap necrosis. 

Hospital stay:- 
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In Group A, mean hospital stay was 7.15 ± 3.46 (SD) days. 

In Group B, mean hospital stay was 5.75 ± 2.27 (SD) days. 

In the Limberg’s flap group, the patients were discharged earlier as compared to the secondary 

closure group but as the p-value was > 0.05, it was statistically not significant. 

Wound healing time:- 

In Group A, Wound healing time was 31.75 ± 8.46 (SD) days. 

In Group B, Wound healing time was 14.05 ± 4.27 (SD) days. 

In the Limberg’s flap group, the wound healing time was shorter as compared to the secondary 

closure group and as the p-value was <0.0001, it was statistically significant. 

 

Rate of Recurrence:- 

In Group A, 2(10%) patients had recurrence during the follow up period of 6 to 12 months. 

In Group B, no patient had recurrence during the follow up period of 6 to 12 months. 

The difference was statistically not significant between both the groups. (p >0.05) 

 

 

 

 

Table 
Variables Group A (n=20) Group B (n=20) P value(95% CI) 

Mean operative time(min) 28.75± 5.56 56.25±8.7 <0.0001 

Wound related complications 6(30%) 5(25%) 0.7266 

Wound healing time(days) 31.75 ± 8.46 (SD) 14.05 ± 4.27 (SD) <0.0001 

Mean hospital stay(days) 7.15 ± 3.46 5.75 ± 2.27 0.1386 

Recurrence Rate 2(10%) 0 0.1519 

 

(CI=Confidence Interval) 

From the above observations, only the difference in operative time and wound healing time of 

two groups was statistically significant (p < 0.05), rest of the variables didn’t differ statistically 

between both the groups (p > 0.05). 

 

DISCUSSION: 
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The published studies so far suggest that there is still some controversy regarding the best 

method for treatment of pilonidal sinus disease. There is universal agreement in the published 

literature that on pathological basis, sacro-coccygeal sinus disease is an acquired condition. 

There is a long list of procedures that are advocated for the treatment of chronic pilonidal sinus 

disease and this range from total conservative treatment and non-surgical approach, to extensive 

surgical procedures involving extensive full thickness flaps techniques. Despite this broad range 

of surgical methods, the ideal treatment of pilonidal sinus disease remains a topic of debate and 

controversy. The ideal surgery should be simple, aiming to remove all the sinus tract as well as 

the predisposing factors that contribute in the formation of the pilonidal sinus. It should result in 

a low recurrence rate, a short hospital stay associated with minimum pain and wound healing 

problems, allowing the patient to resume his routine activities as soon as possible and it should 

have a less economic burden on the system and patient as well. However, despite extensive 

research there is still no seamless surgical procedure for pilonidal sinus with respect to the results 

of early and late complications. 

In our study, 90% of patients were male and 70% of patients were in the age group of 20-30 

years. In a study done by Khan, maximum number of patients (52.9%) was in the third decade of 

life [21] and male to female ratio was 34:0, which is comparable with our study suggesting male 

preponderance due to more hair growth and it occurs at younger age. 

Though other factors like obesity, occupation, life style of the patients were not observed in this 

study, those might also be the causative factors. 

In our study hospital stay was considered as the time from the day of surgery to the day of 

discharge. Mean hospital stay and wound healing time in secondary healing was longer as 

compared to the Limberg’s flap group, which also compares favorably with study carried out by 

Fazeli et al. where return to normal activity was 17.5 days for open group and 11.9 for flap group 

[22]. 

In our study, 30% in secondary healing and 25% in Limberg’s Flap procedure exhibited wound 

related complications. Over international reports, McCallum IJ et al. conducted a systemic 

review and meta-analysis on all studies on pilonidal sinus, in which only Five trials (559 

participants) assessed the rate of surgical site infection after open healing compared with primary 

closure (all techniques) and although infection rates were somewhat higher after open healing 

but it did not expose any statistical significance [23]. Another study comparing open healing 

with Z-plasty, there was, likewise, no considerable increase in infection rates after open healing 

[24]. Recurrence was found in 10% in secondary healing group and there was no recurrence in 

Limberg’s flap group. Praveen et al. where flap technique was employed noted 5% recurrence 

[25] and Tolba et al. noted recurrence in one patient when open technique was employed [26], 

which is comparable to our study. 

LIMITATIONS:- 

The comparison was only between two methods of Pilonidal sinus surgery, other procedures 

were not included in study. 
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Most patients were from Ahmedabad district and surrounding areas so the sample does not 

represent the entire Indian population. 

The cost-effectiveness issue and post-operative pain are not addressed in the current study and 

will have to be evaluated separately. 

 

CONCLUSION: 

 Operative time was significantly longer in case of Limber’s flap surgery but the wound 

healing is earlier as compared to the excision followed by secondary healing. 

 Though Limberg’s flap surgery has lesser hospital stay and no recurrences in any 

patients, the difference is statistically not significant. These facts favour the use of flap 

surgery. 

 Results of both the techniques are comparable in terms of wound related complications, 

so any of the technique can be used for pilonidal sinus excision as per the experience and 

choice of the surgeon. 

 A larger randomized study & long term follow up are required for definitive conclusions 

and recommendations regarding the superiority of one technique over the other. 
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Abstract  

Background The study was done to compare and evaluate the 
effects of intrathecal fentanyl and midazolam as an adjuvant with 
hyperbaric bupivacaine. 

Material and methodsThis study was conducted on 90 adult female patients aged 18-35 years 
and ASA grade I/II undergoing elective or emergency caesarean section. The patients were 
randomly divided into three groups having 30 patients in each group.Group A received 1.5ml 
0.5% Bupivacaine plus 0.5ml NS, Group B received 1.5ml  0.5% Bupivacaine with 0.5ml(25 mcg) 
Fentanyl, Group C received 1.5ml 0.5% Bupivacaine with 0.5ml (2.5 mg) Midazolam. 
Results There was no significant difference in the demographic data and surgical 
characteristics in the three groups.Regression to sensory level S2 was significantly prolonged in 
Group B(257.87±11.95 min) and Group C(252.87±8.66min) as compared to Group 
A(151.80±8.0min). However, the duration of motor blockade was comparable between Group 
A, Group B and Group C (P value>0.05). Duration of complete and effective analgesia was 
significantly prolonged in the Group B and Group C as compared to Group A (p<0.0001).  
ConclusionPresent study demonstrated that addition of fentanyl (25μg) and 
Midazolam (2.5 mg) to low dose bupivacaine (7.5 mg) intrathecally in patients 
undergoing caesarean section improves the quality of anaesthesia and post-operative 
analgesia with hemodynamic stability and without compromising neonatal outcome. 
Key words: INTRATHECAL FENTANYL, MIDAZOLAM ,HYPERBARIC BUPIVACAINE ,CAESAREAN SECTION 
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INTRODUCTION 
Spinal anaesthesia is the preferred technique for caesarean section, being simple to perform, 
economical and produces rapid onset of anaesthesia and complete muscle relaxation. It 
carries high efficiency, involves less drug doses, minimal neonatal depression, awake mother 
and lesser incidences of aspiration pneumonitis. However it has some disadvantages including 
higher incidence of hypotension and a definite duration of anaesthesia. (1, 2) Bupivacaine is the 
most popular local anesthetic for subarachnoid blockade in parturients undergoing caesarean 
section. However, intrathecal bupivacaine alone may be insufficient to provide prolonged post 
operative analgesia, even with high sensory block. For that intrathecal opioids have been 
recommended for parturients undergoing caesarean section under spinal anaesthesia.(3) 
Various intrathecal adjuvants have been tried for post operative analgesia in caesarean section 
such as opioids, ketamine, clonidine, midazolam and neostigmine. Adding adjunct (opioid or 
non opioid) allows reduction in dose of bupivacaine and provides post operative analgesia 
with cardiovascular stability. (4) Fentanyl, a lipophilic opioid, after intrathecal administration it 
diffuses into epidural space and subsequently into the plasma, suggesting that it acts not only 
through spinal opioid receptors but also systemically. Fentanyl added to low dose bupivacaine 
intrathecally provides better surgical anaesthesia and increased reliability of block than 
intrathecal bupivacaine alone.(5) In the quest for a newer, safer local anaesthetic additive, 
researchers have found that benzodiazepines lead to segmental block of nociception without 
any adverse effect on cardiovascular and respiratory system. There are benzodiazepine 
receptors throughout the nervous system, including the spinal cord, which show connections 
with gamma-aminobutyric acid (GABA) receptors. Intrathecal midazolam by binding to 
benzodiazepine receptors in the spinal cord increases the threshold for pain. (6, 7) So far the 
literature reviewed several clinical studies have been conducted on intrathecal use of fentanyl 
and midazolam in various lower limb and abdominal surgery, but studies with intrathecal use 
of midazolam in caesarean section were less found. We conducted this study to compare the 
intrathecal fentanyl and midazolam as an adjuvant to low dose hyperbaric bupivacaine for 
quality of anesthesia and post operative analgesia in patients undergoing caesarean section. 
 
MATERIAL AND METHODS 
After taking hospital ethical committee approval, the present study was conducted on 90 adult 
female patients aged 18-35 years and ASA grade I/II undergoing elective or emergency 
caesarean section, after taking written informed consent. After doing a thorough preoperative 
evaluation, patientswere explained about the procedure of lumbar punctureand their 
participation in the study. They were also explained about visual analog scale (VAS) scale, 
which they would be shown in the postoperative period. The patients were randomly divided 
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into three groups. Group A Inj.Bupivacaine 0.5% (heavy) 1.5 ml (7.5 mg) +0.5 ml Normal saline 
(NS). Group B Inj. Bupivacaine 0.5% (heavy) 1.5 ml (7.5mg)+ Inj. Fentanyl 0.5ml (25μg).Group C 
Inj. Bupivacaine 0.5% (heavy) 1.5 ml(7.5mg) + Inj Midazolam 0.5 ml (2.5 mg). In the operation 
theatre, pulse oximeter, NIBP monitor, and ECG were attached and baseline readings were 
recorded. IV line was taken and all patients were preloaded with Inj. Ringer Lactate 10ml/kg. 
Patients were premedicated with inj. ondansetron 4mg IV. Under all aseptic precautions, with 
patient in left lateral/sitting positionlumber puncture was performed through midline 
approach with 25gauge Quinke’s spinal needle in suitable intervertebral space (L3-4/ L4-
5).After confirming free flow of clear CSF selected drug was injected.After completion of 
procedure, patient was immediately turned to supine position. All patients received 
supplementation of oxygen (4 liters per minute by venti mask). The time to attain sensory level 
up to T10 and time to attain motor block up to Bromage grade‑3 were recorded. 
Intraoperative pulse, BP, SpO2 and RR were monitored every 2 min before delivery then every 
5 min till the end of surgery and every 30 min post operatively. Bradycardia was defined as 
pulse rate less than 60 beats/min and was treated with inj. Atropine 0.6 mg IV. Hypotension 
was defined as fall in blood pressure more than 20% of baseline value and was treated with i.v. 
fluids, manual uterine displacement to left and injection ephedrine 6 mg IV if required. Apgar 
scores were recorded at 1 min and 5 min after delivery of baby. Post operative pain was 
evaluated using a standard 10 cm linear visualanalogue scale with 0 corresponding to no pain 
and 10 to the worst possible pain. Pain was evaluated every hourly for 24 hrs post-operatively. 
Duration of analgesia (time from subarachnoid injection to first feeling of pain) was recorded. 
Time of recovery from the sensory block, as defined by regression of block up to S2 level, was 
recorded. Furthermore, time of recovery from motor block to Bromage scale‑0 was also 
recorded.Patients were observed for 24 hours postoperatively for any neurological deficit. 
Intraoperative and postoperative adverse events such as hypotension,bradycardia, nausea, 
vomiting, shivering, respiratory depression, sedation and neurological deficit were monitored 
and documented. Complications like hypotension, bradycardia, respiratory depression(SpO2 
<92%, RR<10/min), pruritus, nausea, vomiting, shivering were noted and treated accordingly. 
Statistical analysis was done by using unpaired t-test and chisquare test. Medcalc softweare - 
version 12.6.1.0. was used. Data were expressed as mean ± standard deviation or numbers 
and percentages. Analysis of data p valueless than 0.05 was considered as significant. 
Results  
Table 1 DEMOGAPHIC DATA (mean ± SD): 

VARIABLES  GROUP A GROUP B GROUP C 

Age (years)  24±3.6 25.2±3.6 25.6±4.8 

Height(cm)  162.9±4.5 163.5±5.5 162.4±5.4 

Weight(kg)  52.1±4.6 54.5±7.1 53.4±5.08 
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ASA I:II  

 

19:11 19:11 21:9 

Duration of surgery 60±9.06 58±9.99 60±9.06 

Demographic data of all the three Groups were comparable. 
 
TABLE-2: MEAN ONSET TIME OF SENSORY AND MOTOR BLOCKADE. 

 
Time of sensory onset was comparable among the three groups. ( p value 
>0.05) and time of motor onset was also comparable among the three groups 
(p value >0.05) 
 
TABLE-3: DURATION OF SENSORY AND MOTOR BLOCKADE. 

 
 
The regression of sensory blockade to S2 was significantly prolonged in Group B and Group C as 
compared to Group A (P value < 0.0001). However, the 
duration motor blockade to Bromage grade 0 was comparable between Group 
A, Group B and Group C (P value>0.05). 
 
TABLE - 4: DURATION OF ANALGESIA. 
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Duration of complete and effective analgesia was significantly prolonged in the 
Group B and Group C as compared to Group A (p<0.0001). However, there 
was no significant difference between Group B and Group C ( p value >0.05). 
 
Chart no 1: CHANGES IN PULSE RATE PER MINUTE. 
 

70
72
74
76
78
80
82
84
86
88
90

CHANGES IN PULSE RATE

Group A Group B Group C

 
As illustrated in the chart above, there was no statistically significant difference in pulse rate 
among all the three groups. 
 
Chart no 2: CHANGES IN MEAN ARTERIAL BLOOD PRESSURE (mmHg). 
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Mean arterial pressures of all the three groups were comparable. 
 
TABLE NO – 5: VAS AT FIRST RESCUE ANALGESIC. 

 
Visual analog scale in Group B and Group C were significantly lower than Group B.(P<0.0001) 
Quality of VAS was better in Group B and Group C as compared to Group A. 
 

 No complications such as hypotension, bradycardia, nausea and vomiting, pruritus, 
shivering in mother and respiratory depression, sedation, neurological deficit, in babies 
were observed in any of the patients among three groups  

 There was no statistically significant difference in hemodynamics postoperatively among 
all the three groups. 

 

DISCUSSION 

Regional anesthesia is highly popular for cesarean deliveries because of the 
high morbidity and mortality associated with general anaesthesia. However, 
the main drawback of spinal anaesthesia, particularly in parturients, is 
hypotension caused by blockade of sympathetic output. Decreasing the dose 
of local anesthetic decreases the magnitude of hypotension but compromises 
upon the quality of anesthesia with limited duration of post operative 
analgesia.(6) 

In ‘augmentation strategies’ wide variety of opioids and nonopioids are used as 
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an adjunct to subarachnoid block to improve quality of block, quality of 
anesthesia and prolongation of analgesia in postoperative period.(4) 

The present study was carried out in 90 adult female patients of ASA grade I 
and II undergoing lower segment caesarean section under spinal anesthesia. 
Demographic data regarding age, height, weight and duration of surgery were 
comparable in all the three groups. 
In the present study, Sensory onset was comparable in Group A 
(86.47±5.92sec), Group B (83.50±7.78 sec) and Group C (86.30±6.99sec).  
Onset of motor blockade was also comparable among Group A(280.47±8.77sec), Group 
B(282.43±9.45sec) and Group C (281.13±8.39sec). Manoj K. Sanwal et al and Dr B. N. Biswas et 
al had studied the intrathecal fentanyl and midazolam as an adjuvant to heavy bupivacaine in 
LSCS respectively and found that onset of sensory and motor block were not enhanced by 
adding adjuvants.(6,17)  

Time of sensory regression to S2 was prolonged in Group B(257.87±11.95 min) and Group 
C(252.87±8.66min) as compared to Group A(151.80±8.0min). and this difference was 
statistically significant (P<0.05). As per DR B.N.Biswas et al study, the time for sensory 
regression to L1 was 151±7.33 min in fentanyl group. This findings differ with present study as 
our dose of fentanyl is higher than their study.  
Duration of motor blockade to grade 0 was comparable in Group A 
(148.40±5.94min), Group B (146.07±10.85min) and Group C (145.73±8.66min) 
in our study. Our findings are consistant with study of Neerja Bharti et al.(10) 

Few studies have reported prolongation of motor blockade after intrathecal 
midazolam.(18,25) But a meta-analysis aiming to evaluate the effectiveness and 
side-effects of intrathecal midazolam in the perioperative setting reported that 
intrathecal midazolam did not affect the duration of motor blockade.(26) Total 
time of motor blockade are not prolonged, which is beneficial to the patients 
for early mobilization in post operative period and also decreases the chances 
of DVT.(12) 

In our study we found that, duration of complete analgesia in Group B 
(244.13±9.23min) and Group C(243.80±8.24min) was significantly prolonged as compared to 
Group A(119.20±8.90min). Duration of effective analgesia was 
also prolonged significantly in Group B(293.67±11.23min) and Group 
C(293.33±9.91min) as compared to Group A(152.40±7.29min). Difference in 
duration of complete and effective analgesia was not clinically significant 
between Group B and Group C. our findings are consistant with the study of 
Dr. B. N. Biswas et al and Akannmu et al.(17,11) 

A preclinical study has demonstrated the role of spinal benzodiazepine 
receptors in segmental nociceptive action of intrathecal midazolam.(27) This is 
said to be mediated via benzodiazepine/GABA-A receptor complex which are 
abundant in the lamina II of dorsal horn ganglia as well as release of 
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endogenous opioid acting at spinal delta and kappa receptors.(28) 
Quality of intraoperative anesthesia and post operative analgesia were better 
in patients Group B and Group C than Group A in present study. Visual analog 
scale at the time of first post-operative analgesic dose in Group B (3.10±1.12) 
and Group C(3.07±1.12) was significantly less than Group A(4.53±1.55) 
(P<0.05). This findings are similar to the study of Akanmu ON et al and P.R 
Dhumal et al. (11, 12) 

Postoperative pain intensity is less in patients receiving intrathecal fentanyl 
and midazolam as adjuvant to bupivacaine. This is possibaly due to residual 
analgesic effect of the midazolam and fentanyl that became manifest after the 
sensory block due to the effect of the low dose intrathecal local anesthetic had 
been dissipated.(11) 

This study revealed that either fentanyl or Midazolam intrathecally had no 
adverse impact on neonatal condition when assessed by Apgar Scoring. This 
findings are similar with the study of Dr.PallabRudra et al. (2) 

 

SUMMARY AND CONCLUSION 
Present study was conducted on 90 adult female patients aged 18-35 years 
and ASA grade I/II undergoing elective/emergency caesarean section under 
spinalanesthesia. Written informed consent was taken from each patient after 
proper preoperative evaluation. 
Patients were randomly divided into three groups. Each group was having 30 
patients. 
Group A (Bupivacaine + NS ): Inj. Hyperbaric Bupivacaine 0.5% 1.5 ml(7.5 mg) 
+ inj. normal saline 0.5 ml . 
Group B (Bupivacaine + Fentanyl): Inj. Hyperbaric Bupivacine 0.5% 1.5 ml 
(7.5mg) + Inj. Fentanyl 0.5ml (25μg). 
Group C (Bupivacaine + Midazolam) : Inj. Hyperbaric Bupivacaine 0.5% 1.5 ml 
(7.5mg) + Inj Midazolam 0.5 ml(2.5 mg). 

 Data were analysed with Medcalcsoftwere version-12.6.1.0. 

 The age, sex, weight, height, duration of surgery and ASA grade were comparable in all 
the three groups. 

 Hemodynamic changes were comparable in all the three groups. 

 There was no significant change in RR and SPO2. 

 Mean time of sensory and motor onset was comparable in all the three groups. 

 Regression to sensory level S2 was significantly prolonged in Group B (257.87 ± 11.95 
min) and Group C (252.87 ± 8.66min) as compared to Group A (151.80 ± 8.0min). There 
was no significant difference between Group B and Group C. 

 Duration of motor blockade to Bromage score 0 was comparable among 
all the three groups. 
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 Duration of complete analgesia in Group B (244.13 ± 9.23min) and Group C (243.80 ± 
8.24min) was significantly prolonged as compared to Group A (119.20±8.90min). There 
was no significant difference between Group B and Group C. 

 Duration of effective analgesia was prolonged significantly in Group B (293.67 ± 
11.23min) and Group C (293.33 ± 9.91min) as compared to Group A (152.40 ± 7.29min). 
Difference between Group B and Group C was not significant. 

 Quality of anesthesia and quality of analgesia (postoperative VAS) were better in Group 
B and Group C as compared to Group A. 
 

Present study demonstrated that addition of fentanyl (25μg) and 
Midazolam (2.5 mg) to low dose bupivacaine(7.5 mg) intrathecally in patients 
undergoing caesarean section improves the quality of anesthesia and post 
operative analgesia with hemodynamic stability and minimal side effects, 
without compromising neonatal outcome. 
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Abstract:  

Background: Oral submucosal fibrosis (OSMF) is a precancerous condition of the oral mucosa. It is exclusively 

occurring among Indians and South Asiatic people. It occurs due to areca nut consumption which leads to 

inflammation of oral and pharyngeal mucosa and impaired collagen metabolism. These leads to burning 

sensation in oral cavity, fibrosis of mucosal lining and trismus in OSMF.  

Aim: Aim of the study is to know the effect of triamcinolone, hyaluronidase and placental extract in different 

combination in OSMF grade II and III patients.  

Material& Method: A prospective study of 50 patients was done where they were divided in two groups. First 

group was treated with combination triamcinolone & hyaluronidase and second group was treated with 

triamcinolone, hyaluronidase and placental extract. Effectiveness of treatment was measured by visual 

analogue scale in pre and post treatment period. Mean score value for each symptoms was compared in two 

groups.  

Result: At the end of study, burning sensation showed maximum improvement where mean score for first 

group was 0.92±0.15 and 0.84±0.16 in second group. For mouth opening, mean score of 3.68±0.26 was seen in 

first group and mean score of 3.24±0.21 was seen in second group. Both of these results show that second 

group can give better result compare to first group. Overall improvement was better in second group on 

comparing mean value score. Thus, OSMF patients show significant improvement (<0.05) by medical 

treatment. in. 

Conclusion: Maximal improvement seen in the burning sensation followed by other symptoms like colour of 

oral mucosa, fibrotic band and mouth opening in decreasing order in both the groups. Results were better 

with three drug combination group.  Thus, corticosteroids, hyaluronidase and placental extract shows good 

improvement in OSMF patients in the form of relief of symptoms. 

Key words: Oral submucosal fibrosis, areca nut, triamcinolone, hyaluronidase, placental extract.  

Introduction: Oral submucous fibrosis (OSMF) is a chronic, insidious, generalized, and debilitating condition of 
the oral mucosa. It is a premalignant disorder associated with the chewing of areca nut (betel nut). The habit is 
prevalent in South Asian populations but has been recognized nowadays also in Europe and North America. 
The incidence varies from 0.2 to 0.5% in India with a higher percentage being found in southern areas. 
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Approximately 600 million persons are betel chewing, with a hot spot throughout the Western Pacific basin 
and South Asia. This makes betel the fourth most-consumed drug after nicotine, ethanol, and caffeine1, 2. 

The earliest description of the disease was done by Schwartz in 19523, who coined the term atrophica 
idiopathic mucosa oris to describe an oral fibrosing disease. Joshi subsequently termed the condition as oral 
sub mucous fibrosis (OSMF) in 1953, and Indian cases were reported from Bombay4 and Hyderabad5 for the 
first time. Pindborg et al. defined OSMF as, “an insidious, chronic disease affecting any part of the oral cavity 
and sometimes the pharynx, although occasionally preceded by and/or associated with vesicle formation. It is 
always associated with juxtaepithelial inflammatory reaction followed by fibroelastic change of the lamina 
propria along with epithelial atrophy leading to stiffness of the oral mucosa and ultimately trismus and 
inability to eat6, 7”. 

OSMF shows a chronic and insidious change in fibroelasticity which is characterized by burning 

sensation in the oral cavity, blanching and stiffening of the oral mucosa and oropharynx leading to trismus and 

inability to open the mouth. The symptoms and signs are depended on the progression of the lesions and the 

number of affected sites. After transformation into squamous cell carcinoma (SCC), it is also responsible for 

mortality. Once the disease has developed, there is neither regression nor any effective treatment
8
. The 

combination of areca nut and tobacco has led to a sharp increase in the frequency of OSMF
9
. Other etiological 

factors are excessive consumption of spicy food, nutritional deficiencies like chronic iron and vitamin B 

complex deficiency.  

 

 

       Figure 1. Cases of OSMF showing 

pale white oral mucosa, fibrous 

bands,trismus respectively.    

 

 

Dexamethasone in OSMF acts as an immune suppressive agent by its antagonistic activity on the soluble 

factors released by the sensitized lymphocytes succeeding the activation by nonspecific antigens
10

. It 

additionally muzzles the inflammatory reaction. Thus, fibrosis prevented by a decrease in fibroblastic 

proliferation and deposition of collagen. Hyaluronidase acts by breaking down hyaluronic acid (the ground 

substance in connective tissue) and lowers the viscosity of intercellular cement substance. Better results were 

observed with respect to trismus and fibrosis
11

 in studies. Placental extract contains growth factors and anti-

inflammatory agent and also has anti-platelet activity. It has biogenic stimulator action. It stimulates 

metabolism, increases the vascularity and promotes regeneration and recovery of the tissue upon inflammation 

into the body.  

 
Aim and objective: To compare outcome of OSMF patients who were treated with medical therapy in two 

different groups, group A was treated with local injection of triamcinolone (40mg) and hyaluronidase (1500IU) 

and group B was treated with local injection of triamcinolone (40mg) , hyaluronidase (1500IU) and placental 

extract (2ml) in total 50 patients of OSMF (grade II and III). 

 

Material and method:  A prospective study of 50 patients of OSMF changes were taken in these study who 

came at L.G.Hospital, Ahmedabad. We took OSMF patients of grade II & III according to Khanna’s OSMF 

classification for surgical management including both the sex. These patients were divided into two groups 

according as group A (triamcinolone & hyaluronidase) and group B (triamcinolone & hyaluronidase & 

placental extract).  A detailed history of past and present complaints, detailed history of habits, nature of diet 

and other relevant factors were taken. Extraorally, the patient’s mouth opening was measured with reference to 

interincisal points between upper and lower incisor teeth and it was assessed with geometric divider and 
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metallic scale. Intraorally, the findings like blanching of oral mucosa, presence of vesicles and ulcers, palpable 

bands, limitation of tongue movement were observed. 

The patient’s age was noted according to age interval as 21-30 years, 31-40 years, 41-50 years and 51-

60 years.  

Group A patients were treated by intralesional injection of  40mg of triamcinolone and 1500IU 

hyaluronidase with 1ml 2% lignocaine HCL while Group B patients were treated by intralesional injection of  

40mg of triamcinolone and 1500IU hyaluronidase with 1ml 2% lignocaine HCL and 2ml placental extract every 

10 days for total 5 doses. 

Outcome assessment was done by measuring following clinical parameters in post treatment period 

every 10 days and after 1 month of last dose. 

The mouth opening was recorded at each assessment using a graded geometric divider and metallic scale 

by measuring the distance between the upper and lower central incisor edges at maximal unaided mouth 

opening, taking the mean of three readings. This method has been reported to have the accuracy of ± 1 mm. The 

different scores were assigned according  to the patient’s examination as 41 mm and above was considered as 

normal mouth opening score (0), 37-40 mm (1), 33-36 mm (2), 29-32 mm (3), 25- 28 mm (4), 21-24 mm (5), 

17-20 mm (6) 13-16 mm (7), 9-12 mm (8), 5-8 mm (9) and O-4 mm (10). 

The colour of oral mucosa was assessed in natural light and was scored as normal pink Score (0), red or 

deep pink (1), pale white (2) and blanched white (3). 

The fibrous bands were palpated and scored as no fibrous bands (0), one or two solitary fibrous bands 

(1), bands felt nearly in entire surface (2) and adherent fibrous band producing binding and rigidity of mucosa 

(3). 

Protrusion of tongue was measured by asking patient to protrude the tongue as much as possible and 

then close the incisor teeth on it. The measurements were made from the incisor edge of maxillary central 

incisor to the tip of the tongue. The tongue protrusion was scored as 33 mm or above as normal score (0), 30-32 

mm (2), 27-29 mm (2), 24-26 mm (3), 21-23 mm (4), 18-20 mm (5), 15-17mm (6), 12-14 mm (7), 9-l 1 mm (8), 

5-8 mm (9) and O-4 mm (10). 

The patients were inquired about burning sensation while taking spicy food, paan, tobacco, hot 

beverages etc. and was scored as no burning sensation score (0), mild (l), moderate (2) and severe (3). 

 

Result: In our study, out of 50 patients 40 male and 10 female of grade II and III of OSMF were included and 

they were equally divided into two groups according to treatment. Male: Female ratio is 4:1 which are showed 

in chat 1.  

 

Chart 2 shows age distribution of OSMF patients according to different age groups. Maximum number 

of patients is belong to 21-30 years. 
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Table 1 shows result after treatment in the form of mean score in groups A. The difference of 2.8 

between the pre-treatment (6.48±0.24) and post-treatment (3.68 ±0.26) mean score of mouth opening is shown 

in Table 1. The improvement in mouth opening is highly significant (P < 0.01). The pre-treatment (2.28 ±0.1) 

and post-treatment (1.24±0.11) mean score of mucosal colour depicts a difference of 1.04 in improvement 

which is highly significant (P < 0.01). There was an average reduction of 0.88 in fibrous bands where  pre-

treatment (1.96±0.13) and post-treatment (1.08 ±0.11) mean score values were compared (P < 0.01). The 

improvement in burning sensation was observed where the pre-treatment (2 ±0.16) and post-treatment (0.92 

±0.15) mean score values were compared (P < 0.01) and difference is 1.08. The pre-treatment (4.56 ±0.32) and 

post-treatment (3.8 ± 0.33) mean score of protrusion of tongue and the difference is 0.56.  

Table 1: Mean scores of clinical parameters in group A. 

Clinical 

parameters 

Maximal 

score  

Pre-

treatment 

score 

Post-

treatment 

score 

Difference Test of 

significance 

‘t’ 

Trismus (mouth 

opening) 

10 6.48±0.24 3.68 ±0.26 2.8 6.41 

Colour of oral 

mucosa 

3 2.28 ±0.1 1.24±0.11 1.04 2.16 

Fibrous bands 3 1.96±0.13 1.08 ±0.11 0.88 2.16 

Protrusion of 

tongue 

10 4.56 ±0.32 3.8 ± 0.33 0.56 1.09 

Burning sensation 3 2 ±0.16 0.92 ±0.15 1.08 5.3 

P < 0.01; values are Mean ± SEM. n = 25 

Table 2 shows result after treatment in the form of mean score in groups B. The difference of 3.08 

between the pre-treatment (6.32±0.19) and post-treatment (3.24±0.21) mean score of mouth opening is shown 

in Table 2. The improvement in mouth opening is highly significant (P< 0.01). The pre-treatment (1.92 ±0.11) 

and post-treatment (0.96±0.13) mean score of mucosal colour depicts a difference of 0.96 in improvement, 

which is highly significant (P <0.01). There was an average reduction of 0.92 in fibrous bands where pre-

treatment (1.64±0.14) and post-treatment (0.72 ±0.14) mean score values were compared (P < 0.01). The 

improvement in burning sensation was observed when the pre-treatment (2.04±0.16) and post-treatment (0.84 

±0.16) mean score values were compared (P < 0.01) and difference is 1.2. The pre-treatment (4.36 ±0.26) and 

post-treatment (3.28 ± 0.24) mean score of protrusion of tongue and the difference is 1.08.  

Clinical 

parameters 

Maximal 

score  

Pre-

treatment 

Post-

treatment 

Difference Test of 

significance ‘t’ 
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Table 2: 

Mean scores 

of clinical 

parameters in group B. 

P < 0.01; values are Mean ± SEM. n = 25 

Table 3 shows the overall improvement in both the groups in percentage with according to pre and post 

treatment mean scores in various clinical characteristic parameters. The maximum improvement 36% was 

observed in burning sensation followed by 34.66% in mucosal colour; 29.33% in fibrous bands; 28% in mouth 

opening and 7.6% in protrusion of tongue in group A. In the group B, the maximum improvement 40% was 

observed in burning sensation followed by 32% in mucosal colour; 30.8% in mouth opening; 30.66% in fibrous 

bands and 10.8% in protrusion of tongue. Chart 3 shows comparison between these two groups in the form of 

symptoms improvement.  

Table 3: 

Symptom     improvement 

(%) group A group B 

Mouth opening 28 30.8 

Protrusion of tongue 7.6 10.8 

Mucosal color 34.66 32 

Burning sensation 36 40 

Fibrotic bands 29.33 30.66 

 

score score 

Trismus (mouth 

opening) 

10 6.32±0.19 3.24±0.21 3.08 1.31 

Colour of oral 

mucosa 

3 1.92 ±0.11 0.96±0.13 0.96 2.17 

Fibrous bands 3 1.64±0.14 0.72 ±0.14 0.92 4.49 

Protrusion of 

tongue 

10 4.36 ±0.26) 3.28 ± 0.24 1.08 1.97 

Burning sensation 3 2.04±0.16 0.84 ±0.16 1.2 8.5 
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Discussion: OSMF is a peculiar disease which is considered to be a precancerous condition. OSMF is a 

chronic, progressive, and irreversible disease of unknown aetiology.  The pathogenesis of the OSMF is not well 

established but the cause of OSMF is believed to be multifactorial. Caniff et al in 1986
13 

and Pindborg in 1968
14

 

described the disease as a form of hypersensitivity to capsaicin, an irritant in chilies, but this was not totally 

substantiated in experimental work. A number of factors may trigger the disease process by causing a 

juxtaepithelial inflammatory reaction in the oral mucosa. Etiological factors which include are areca nut 

chewing, ingestion of chilies, genetic and immunologic processes, nutritional deficiencies and other factors. 

OSMF is a premalignant disorder associated with the chewing of areca nut (betel nut).  

Areca Nut (Betel Nut) chewing according to Liao in 2001 plays a major role in the pathogenesis of OSMF 
15

 

which is a component of betel quid. Betel nut is frequently used as a psychotropic and antihelminthic agent and 

used as an after meal digestant which is taken to ease abdominal discomfort. Shear et al in 1967 and Caniff et al 

in 1987 evaluated correlation between betel nut chewing and the onset of oral sub mucous fibrosis
13, 16

.  

According to Ranganathan in 2004 and Ariyawardana in 2006, smoking and alcohol consumption alone 

have been found to have no effect in the development of OSMF
17, 18

 which are common habits in areca nut 

chewers. The strongest evidence regarding the etiology of OSMF is with the habit of areca nut chewing. In a 

study of over 1 lakh Indian subjects by Mehta F et al in 1968, areca nut was practiced by 52% of the patients 

with OSMF compared with 2.1 % amongst the total population
19

. A prospective study of 10 years on 10,000 

individuals in India by Gupta PC et al in 1968, demonstrated an incidence of 0% OSMF amongst those who did 

not chew areca nut compared with an incidence of 35 % in 1 lakh per year among areca nut chewers
20

. 

 Role of areca nut in pathogenesis of OSMF: - Arecoline is an active alkaloid found in betel nuts. It 

stimulates fibroblasts to increase production of collagen by 150% suggested by Canniff in 1981
13

. Chung-

Hung in 2006, studied that arecoline was found to elevate the mRNA and protein expression of cystatin C (a 

non-glycosylated basic protein consistently up-regulated the variety of fibrotic diseases) in a dose-dependent 

manner in persons with OSMF
21

. Areca nuts has also been shown to have a high copper content and 

chewing areca nuts for 5-30 minutes significantly increases soluble copper levels in oral fluids. This 

increased level of soluble copper supports the hypothesis as an initiating factor in individuals with OSMF
22

. 

 Sex: The male: female ratio of OSF varies by region, but females tend to predominate. Seedat, Dec in 1988 

studied that female predominance was reported in Durban, South Africa, a distinct demonstrated, with a 

male-to-female ratio of 1:13
23

. With the onset of new commercial betel nut preparations, trends in sex 
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predominance and age of occurrence might shift. In our study, male : female ratio is 4:1 due to higher 

consumption of areca nut and its various form chewing more in male population in our country.  

 Age:  The mean age was 43 Years. The percentage of chewers increases with age and the frequency of 

chewing and type of betel nut may influence the individual's susceptibility. Ahmad in 2006 reported that 

patient age between 11-60 years. In our study, we noticed that maximum number of patient belong to 21-30 

years of age due to dominance of this age group more towards starting areca nut chewing and 41-50 age 

group shows more severity of symptoms due to duration of habit which is increases along with the age. In 

our study, 25 patients belonged to age of 21-30 years where 22 were males and 3 were females, 16 patients 

belonged to age 31-40 years where 11 were males and 5 were females, 6 patients belonged to age 41-50 

years where 4 were males and 2 were females and 3 patients belonged to age 51-60 years where all 3 were 

males. We compared our age distribution data with the study of  Leena james et al (2015)
28

  where 12 

patients belonged to age  21-30 years where 8 were males and 4 were females, 7 patients belong to age 31-

40 years where 4 were males and 3 were females, 6 patients belonged to age 41-50 years  where 4 were 

males and 2 were females and 3 patients of age 51-60 years where 2 were males and 1 was female. 

 According in 1995 Khanna
24 

developed a group classification system for the surgical management of 

trismus which was taken in our study to see effect of conservative treatment in specifically in grade II & III.   

 Group I: This is the earliest stage and is not associated with mouth opening limitations. It refers to 

patients with an interincisal distance of greater than 35 mm.   

 Group II: This refers to patients with an interincisal distance of 26-35 mm.   

 Group III: These are moderately advanced cases. This stage refers to patients with an interincisal distance 

of 15-26 mm. Fibrotic bands are visible at the soft palate, and pterygomandibular raphe and anterior 

pillars of faucets are present.   

 Group IVA: Trismus is severe, with an interincisal distance of less than 15 mm and extensive fibrosis of 

all the oral mucosa.   

 Group IVB: Disease is most advanced, with premalignant and malignant changes throughout the mucosa. 

 Few other classifications are as follow: 

 In 1989, Pindborg clinically divided OSMF is into 3 stages
19

 and the physical findings vary accordingly to it 

which were also reported by Murti, in 1992; Cox, in 1996; Aziz, in 1997
12

:   

• Stage 1: Stomatitis includes erythematous mucosa, vesicles, mucosal ulcers, melanotic mucosal pigmentation, 

and mucosal petechia.   

• Stage 2: Fibrosis occurs in ruptured vesicles and ulcers when they heal, which is the hallmark of this stage.   

 Early lesions demonstrate blanching of the oral mucosa.   

 Older lesions include vertical and circular palpable fibrous bands in the buccal mucosa and around the 

mouth opening or lips. This results in mottling and marble like appearance of the mucosa because of the 

vertical and thick fibrous bands running in a blanching mucosa. Specific findings include the following:  

o Reduction of the mouth opening (trismus)  

o Stiff and small tongue   

o Blanched and leathery floor of the mouth    

o Fibrotic and depigmented gingiva    

o Rubbery soft palate with decreased mobility    

o Blanched and atrophic tonsils    

o Shrunken bud like uvula    

o Sinking of the cheeks which is not commensurate with age or nutritional status  

• Stage 3: Squeal of OSMF are as follows:   

 Leukoplakia is precancerous and is found in more than 25% of individuals with OSMF.  

 Speech and hearing deficits: may occur because of involvement of the tongue and the eustachian tubes.  
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 For the purpose of treatment, Kakkar and Puri graded OSMF patients on the basis of the clinical condition
25

. 

 Grade I: Only blanching of oral mucosa without symptoms 

 Grade II: Burning sensation, dryness of mouth, vesicles or ulcer in the mouth without tongue 

involvement 

 Grade III: In addition of Grade II with restriction of mouth opening 

 Grade IV: In addition to Grade III palpable bands all over the mouth without tongue involvement 

 Grade V: Grade IV and also tongue involvement 

 Grade VI: OSMF along with histopathlogically proven cancer. 

 

 Management and prevention: - 

The treatment of patients with OSMF depends on the degree of clinical involvement. If the disease is detected at 

a very early stage, cessation of the habit is sufficient. Most patients with OSMF present with moderate to-severe 

staging. Moderate-to-severe staging of OSMF is irreversible. Medical treatment is symptomatic and aimed at 

improving mouth opening.   

o Not to consume areca nut & other chronic irritant such as hot and spicy food.   

o Advice green leafy vegetables.                                              

o Administration of Vit. A, B complex & high protein diet.   

o Administration of antioxidant OD for 6 – 8 weeks.     

o Physiotherapy: - It increase mouth opening.  

 

o MEDICAL TREATMENT  

 According to Aziz (1997), treatment of OSMF includes the following
12

.  

o Steroids: In patients with moderate OSMF, sub mucosal intralesional injections given. Topical 

application of steroids may help, prevent further damage. The recommended dose is 75 to 100 mg twice 

a week for 4 to 6 weeks.  

o Hyaluronidase: The use of intralesional hyaluronidase shows significant improvement than steroids 

alone. The recommended dose is 1500 IU twice weekly for 4 to 6 weeks.  

According to Karkar in 1985 the combination of steroids and hyaluronidase injection shows better long-term 

result than either useing alone
26

. There was significant improvement in the OSMF symptoms like mouth 

opening, burning sensation, mucosal colour which is statistically highly significant (P < 0.01) by using steroid 

and hyaluronidase
27

. 

o Placental extracts: The action of placenta extract is essentially biogenic stimulation and its use is based on 

the tissue therapy method. The Inj. Placentrex is an aqueous extract of human placenta which essentially 

acts on biogenic stimulgtion theory and contains the following ingredients: 1) Enzymes: alkaline and acid 

phsophatase, glutamic oxaloacetic acid transminase, glutamic acid and pyruvic acid transaminase. 2) 

Nucleotides: RNA, DNA and ATP. 3) Vitamins: Vit. E, BI, B2, Bs, pantothenic acid, biotin, PABA, folic 

acid, B12, choline, inositol. 4) Amino-acids: Alanin, asparagin, asparagenic acid, cysteine, glyceine, 

histidine, leucine, lysine, phenylalanin, proline, serine, threonine, tryptophane, tryosine, valine. 5) Steroids: 

17 ketosteroids, cholestrin, cholesterol. 6) Fatty acids. 7) Trace elements, Sodium, K, Ca, Mg, Cu, Fe, P, Si. 

Sur in 2003 reported that the rationale for using placental extract in patients with OSMF derives from its 

proposed anti-inflammatory effect
29 

prevents the mucosal damage
28

. Anil in 1993 reported that Sub mucosal 

administration of aqueous extract of healthy human Placental extract has shown marked improvement of the 

condition
29

 and recommended dose of placental extract is 2ml twice weekly for 4 to 6 weeks.  

There was significant improvement in the mouth opening which is statistically highly significant (P < 0.01) by 

using placental extract
30

.  
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We compared our mean score parameters with the study of SK. Katharia et al (1992)
31

 which saw that the 

difference of 1.45 between the pre-treatment (5.13±0.29) and post treatment (3.68±0.25) mean score of mouth 

opening. The difference of 0.91 was seen between the pre-treatment (2.36±0.15) and post treatment (1.45±0.10) 

mean score of mucoal colour. The difference of 0.82 was seen between the pre-treatment (2.68±0.12) and post-

treatment (1.86±0.10) mean score of fibrous band. The highest improvement of 1.13 in burning sensation was 

observed where the pre-treatment mean score was 2.81 ±0. 10 and post treatment mean score was 1.68±0.13. 

The difference of 0.41 was seen between the pre-treatment (2.22±-0 14) and post-treatment (1.81±0.18) mean 

score of protrusion of tongue. In that study, all the values were significant (P < 0.01) except value for protrusion 

of tongue. 

We also compared our symptomatic improvement value with the study of SK. Katharia et al (1992)
31 

which saw 

that the maximum improvement (40.21%) was observed in burning sensation followed by 38.55% in mucosal 

colour; 30.59% in fibrous bands; 28.26% in mouth opening and 18.46% in protrusion of tongue. 

o SURGICAL MANAGEMENT  

Surgical treatment is indicated in patients with severe conditions. These include:-   

o Simple excision of the fibrous bands: Excision can result in contracture of the tissue and exacerbation of 

the condition.  

o Split-thickness skin grafting following bilateral temporalis myotomy or coronoidectomy: Trismus 

associated with OSMF may be due to changes in the temporalis tendon secondary to OSMF; therefore, 

skin grafts may relieve
13

. 

o Nasolabial flaps and lingual pedicle flaps: Surgery performed only in patients with OSMF in whom the 

tongue is not involved
31

. 

 

Conclusion:  Thus in our study, OSMF treatment with local injection of corticosteroid, hyaluronidase and 

placental extract in combination shows great relief in symptoms than alone. We also noted that addition of 

placental extract shows great result. We noted 13-16 mm average mouth opening (mean score 6) before 

treatment and 25-28 mm average mouth opening (mean score 3) after treatment in both the groups along with 

marked reduction in burning sensation in oral cavity, fibrotic band and improvement in mucosal colour. 
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                                            ABSTRACT 

OBJECTIVE.TO STUDY CLINICAL PRESENTATION, MANAGEMENT AND RESULT OF 

TREATMENT OF 11  CONSECUTIVE CASE OF CHOLEDOCHAL CYST MANAGED FROM 2012 TO 

2019. 

METHOD.11 CHILDREN PRESENTED WITH UPPER ABDOMINAL 

PAIN(72.72%),JAUNDICE(27.27%),MASS(18.18%).ULTRASONOGRAPY DIAGNOSED/SUUGESTED IN 

ALL 11 CHILDREN AND MAGNETIC RESONANCE CHOLANGIOPANCREATIGRAM SUGGSTED IN 

11 PATIENT. 

RESULT.9 PATIENT FROM 11 CHILDREN HAVE TYPE 1A (CYSTIC DILATION).2 PATIENT HAVE 

TYPE 1C(FUSIFORM DILATATION). OPERTIVE MANAGEMENT MAGEMENT INCLUDED PRIMARY 

COMPLETE EXCISION OF CHOLEDOCHAL CYST WITH ROUX-EN-Y-

HEPATICODOCHOJEJEUNOSTOMY(N=9),AND CYST EXCISION WITH 
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HEPATICODOCHODUEDENOSTOMY(N=2).THERE ARE 1 POST OPERATIVE DEATH DUE TO DEEP 

ICTERUS AND POOR GENERAL CONDITION PRIOR TO SURGERY.SHORT TERM FOLLOW UP WAS 

SATISFACTORY IN ALL 10 PATIENT. 

CONCLUSION.CHOLEDOCHAL CYST KEPT IN MIND WHILE EVALAUTING CHILDREN WITH 

RECCURENT UPPER ABDOMINAL PAIN AND JAUNDICE.PRIMARY EXCISION OF CHOLEDOCHAL 

CYST WITH ROUX-EN-Y-HEPATICODOCHOJEJUNOSTOMY PROVIDING SATISFACTORY RESULT 

IN MANAGEMENT OF VAST MAJORATITY OF CASE OF CHOLEDOCHAL CYST IN CHILDHOOD. 

 

CHOLEDOCHAL CYST IS A CYSTIC OR FUSIFORM DILATATION OF BILIARY TREE AND RARE 

MALFORMATION INCIDANCE 1 IN 100000 TO 190000 LIVE BIRTH IN WESTERN POPULATION.IT 

HAS HIGHER INCIDANCE IN ASIA PARTICULAR IN JAPAN(1 IN 1000 LIVE BIRTH). 

CONGENITAL BILIARY DILATION ASSOCIATED WITH ANOMALOUS PANCREATOBILIARY 

JUNCTION (90% PATIENT WITH CHOLEDOCHAL CYST) AND OBSTRUCTIVE FACTOR 

LOCALIZED AT JUNCTION OF CHOLEDOCHUS AND DUODENUM AS ABNORMAL ANGULARITY 

OR CONGENITAL STENSOSIS OF COMMON BILE DUCT. 

THIS PAPER DESCRIBE  THE PRESENTATION ,INVESTIGATE AND MANAGEMENT AND 

OUTCOME IN 11 CONSECUTIVE CASE OF CHOLEDOCHAL CYST MANAGED AT OUR INSTITUTE, 

A TIRTIARY LEVEL CARE CENTRE OVER PEROIUD OF LAST 6 YEAR. 

                                        MATERIAL AND METHOD 

THE MEDICAL RECORD OF 11 CONSECUTIVE PATIENTS,BETWEEN 2012 TO 2019 WERE 

REVIEWED.AMONG THESE CASES THERE WERE 9 FEMALE AND 2 MALE. MALE TO FEMALE 

RATIO 8.1 TO 1.8. 

THE PRESENTING SYMPTOMS AND SIGNS SHOWN IN TABLE 1 AND TABLE 2. 

NO. CASE CASE IN THIS SERIES SHOWED CLASSICAL TRIAD OF PAIN,ABDOMINAL 

LUMP,JAUNDICE. 

 TABLE 1.PRESENTING SYMPTOMS. 

         SYMPTOMS       NO. PATIENT(%) 

UPPER ABDOMINAL PAIN 8(72.72%) 

JAUNDICE 3(27.27%) 

MASS 2(18.18%) 

CLAY COLOURED STOOL 1(9.09%) 

FEVER 2(18.18%) 
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VOMITING 2(18.18%) 

  

 

TABLE 2.PRESENTING SIGN 

      SIGN    NO. PATIENT(%) 

ICTERUS 3 (27.27%) 

MASS 2(18.18%) 

ASCITIS 0  

FEATURE OF PERITONITIS 0 

 

TABLE 3. HEMATOGICAL INVESTIGATIONS 

ANEMIA(LESS THAN 10%) 3(27.27%) 

JAUNDICE LESS THAN 5 MG% 

                  MORE THAN 5 MG% 

2(18.18%) 

1(9.09%) 

ELEVATED ALKALINE 

PHOSPHATASE 

5(45.45%) 

DERANGED LFT 6(54.54%) 

 

IMPORTANCE PREOPERATIVE HAEMATOLOGICAL AND BIOCHEMICAL FINDING IN ALL 11 

PATIENTS ARE SHOWN IN TABLE 3. 

AMONG RADIOLOGOCAL INVESTIGATION ABDOMINAL USG DIAGNOSED /SUGGESTED 

CHOLEDOCHAL CYST IN ALL PATIENTS.MRCP DONE IN ALL PATIENTS TO SUBCATEGARIZE 

TYPE OF CHOLEDOCHAL CYST AND BILIARY TREE ANATOMY. 

ALL 11 PATIENTS UNDERWENT SURGERY WHREEVER NECESSARY, PRE OPERATIVE 

STABILIZATION OF PATIENTS WITH PARTICULAR REGARD TO CORRECTION OF 

ANEMIA,ALTERED ELECTROLYTE IMBALANCE,COAGULIZATION PROFILE AND 

DEHYDRATION. 

SURGICAL EXPLORATION PERFORMED IN ALL PATIENTS WITH RIGHT SUBCOSTAL INCISION. 
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MAGNETIC RRESONANCE IMAGING CHOLANGIOPANCREATOGRAM SHOWING CHOLEDOCHAL 

CYST. 

 

                         RESULT 

ON BASIS OF RADIOLOGICAL FINDING,11 PATIENTS INCLUDING ,ALL THEM HAVE 

EXTRAHEPATIC CHOLEDOCHAL CYST. 9 OF THEM HAVE CYSTIC DILATION AND 2 OF THEM 

FUSIFORM DILATION OF COMMON BILE DUCT. 

SUBTYPE OF CHOLEDOCHAL CYST IN ALL 11 PATIENTS CONFORMED BY OPERATIVE FINDING 

IS SHOWN IN TABLE 4. 

TABLE 4 SUBTYPE OF CHOLEDOCHAL CYST(N=2) 

          TYPE 1A        TYPE 1C 

            9              2 

 

AMONG 11 PATIENTS, 8 PATIENTS ARE ADMITED BETWEEN 2 TO 3 YEAR AND 3 PATIENTS 

ADMITTED BETWEEN 6 TO 8 YEAR. 

                      OPERATIVE MANAGEMENT AND OUTCOME 

CHOLECYSTECTOMY WITH PRIMARY EXCISION OF CHOLEDOCHAL CYST WAS PERFORMED IN 

ALL 11 PATIENTS.AFTER ISOLATION OF CHOLEDOCHAL CYST FROM SURROUNDING 

STRUCTURE LOWER END WAS DISSECTED TILL IT TAPPER TO NARROW CALIBRE.SUTURE 

LIGATED AT THIS LEVEL.PROXIMAL DISSECTION CARRIED OUT TILL LEVEL OF PROXIMAL 

COMMON HEPATIC DUCT ENSURING THAT CHOLEDOCHAL CYST WAS EXCISED COMPLETELY. 
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A ROUX-EN-Y-HEPATICODOCHOJEJUNOSTOMY WITH LONG ASCENDING (40-60 CM LONG 

DEPENDING ON ALL AGE OF CHILD) WAS PERFORMED IN 9 PATIENTS AND 

HEPATICODOCHODUENOSTOMY WAS PERFORMED IN 1 PATIENTS AFTER COMPLETE 

EXCISION OF CHOLEDOCHAL CYST. 

ALL PATIENTS HAD TUBE DRAIN INSERTED WHICH WAS REMOVED 24 HOUR AFTER ANY 

DRAINAGE STOPPED.THE MEAN PERIOUD FOR WHICH THE DRAINED WAS INSETERED WAS 5 

DAYS. 

POSTOPERATIVE COMPLICATION INCLUDING MINOR WOUND INFECTION IN 2 PATIENTS.1 

POST OPERATIVE DEATH DUE TO DEEP ICTERUS AND POOR GENERAL CONDITION PRIOR TO 

SURGERY. 

ALL PATIENT OTHER 10 PATIENTS WERE DISCHARGED AFTER RECOVERY FROM SURGERY.IN 

2 SURVING PATIENTS WHO HAVE SIGNIFICANT  PRE OPERATIVE HYPERBILURUBENEMIA 

,SERUM BILURUBINE NORMAL OR ELSE MILDLY ELEVATED LESS THAN 2 MG% AT TIME OF 

DISCHARGE. 

ONLY 2 OF  11 PATIENTS RETURNED FOR FOLLOW UP .ONE PATIENT CAME 1 YEAR AFTER 

SURGERY,ONE AFTER  2 YEAR,BOTH HAVE COMPLAIN OF RECCURENT UPPER ABDOMINAL 

PAIN .ABDOMINAL USG AND BIOCHEMICAL LIVER FUNCTION TEST NORMAL IN THESE 2 

PATIENTS. 

                                        DISCUSSION          

CHILDHOOD CHOLEDOCHAL CYST,SHOWING CLASSICAL   TRAID OF CLINICAL 

PRESENATATION ABDOMINAL PAIN,JAUNDICE,MASS. FOR DIAGNOSIS OF CHILDHOOD 

CHOLEDOCHAL CYST THAT PROPERLY PERFORMED HIGH RESOLUTION ADDOMINAL USG IS 

BEST SCREENING TEST. IN RECENT YEAR MRCP ADVOCATED AS IDEAL NON INVASIVE 

DIAGNOSTIC MODALITY FOR CHOLEDOCHAL CYST AS IT ENSURE ACCURATE VISUALIZATION 

OF ENTIRE PANCREATICOBILIARY SYSTEM.INTRAOPERATIVE ENDOSCOPY OF COMMON 

CHANALE PANCREATIC DUCTAND INTRAHEPATIC DUCT USING FREE CHOLANGIOCATHETER 

DURING SURGERY , IT HELP TO DETECT AND MANAGE PROTEINE PLUG,STONE  AND 

DEBRIS,IN THIS STRUCTURE,DETECT INTRAHEPATIC DUCTAL STENOSIS,  CYSTIC 

INTRAHEPATIC DILATION ,STRICTURE,AT JUNCTION OF INTRAHEPATIC DUCT AND COMMON 

HEPATIC DUCT AT HILUM. 

IN ANATOMICAL VARIANT OF CHOLEDOCHAL CYST IN THIS SERIES IT IS SIGNIFICANT THAT 

TYPE 1A CYSTIC DILATION OF EXTRAHEPATICBILIARY SYSTEM IS MOST COMMON. 

REGARGING SURGICAL CHOICE PROCEDURE, TOTAL CYST EXCISION WITH BILIOENETERIC 

DRAINAGE IS IDEAL.WHILE MORE OF SURGEONS ADVOCATE A ROUX-EN-Y-

HEAPATICODOCHOJEJUNOSTOMY WITH LONG LENTH OF ASCENDING  LOOP (40 TO 60 CM) 

FOR DRAINAGE AFTER COMPLETE EXCISION OF CHOLEDOCHAL CYST .SOME SURGEONS 

PREFER HEPATICODOCHODUEDENOSTOMY.HOWEVER SOME RECENT REPORT TESTIFY TO 

HIGH INCIDANCE OF BILIARY REFLUX INDUCED GASTRITIS DUE TO    

HEPATICODOCHODUEDENOSTOMY.OUR EXPRINCE SUGGEST COMPLETE EXCISION WITH 
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ROUX-EN-Y-HEPATICODOCHOJEJUNOSTOMY GIVE GOOD RESULT AND USUALLY SAFE AND 

FEASABLE AS PRIMARY PROCEDURE. 

                                       CONCLUSION 

CHOLEDOCHAL CYST IS IMPORATANT ENTITY IN CHILD SHOULD KEPT IN MIND WHILE 

EVALUATING CHILDREN WITH RECCURENT ABDOMINAL PAIN AND JAUNDICE.ABDOMINAL 

USG IS BEST SCREENING TEST.INCREASING AVAILABILITY AND USE OF MRCP WILL 

ELIMINATE NECCESITY OF INTRAOPERATIVE CHOLANGIOGRAPHY AND MINIMIZE THE NEED 

FOR INTRAOPERATIVE ENDOSCOPY SO IDEAL NON INVASIVE TOOL FOR DIAGNOSIS AND 

STUDY CONFORM THAT PRIMARY EXCISION CHOLEDOCHAL CYST WITH 

HEPATICODOCHODUEDENOSTOMY PROVIDE SATISFACTORY RESULT IN MANAGEMENT OF 

VAST MAJORITY OF CASE OF CHOLEDOCHAL CYST. 
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ABSTRACT 

CONTEXT- 

Opioids as an adjuvant to hyperbaric Bupivacaine improves perioperative analgesia with minimal side effects. 

AIM- 

The aim of the study is to compare the effect of intrathecal Nalbuphine and Fentanyl as adjuvants to hyperbaric 

Bupivacaine on onset and duration of sensory blockade, onset and duration of motor blockade, two segment 

sensory regression time, duration of effective postoperative analgesia and incidence of side effects. 

STUDY DESIGN- 

Prospective observational study 

ETHICAL ASPECT AND METHODS- 

After all ethical committee clearance and written informed consent, 60 patients of ASA grade I and II 

undergoing inguinal hernia surgery will be randomly divided into two groups: Group I – 0.5 % 

Bupivacaine(heavy) 3 ml + Nalbuphine 0.1 ml (1 mg) and Group II – 0.5% Bupivacaine(heavy) 3 ml + 

Fentanyl 0.5 ml (25 µg). 

RESULT- 
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There was no significant difference in onset of sensory and motor blockade. Duration of sensory  blockade was 

significantly prolonged (111.42 ± 9.21 min) in Group I than in Group II (102.32 ± 6.45 min) and duration of 

motor block was significantly extended in patients of Group I(144.65± 15.12 min) than Group II (130.42 ±11.12 

min). The duration of effective analgesia was significantly more in group I than group II, with no significant 

side effects. 

CONCLUSION- 

1 mg Nalbuphine in 3 ml 0.5% hyperbaric Bupivacaine in patients increases the duration of sensory and motor 

block as compared to Fentanyl as well as provides effective analgesia time more than Fentanyl in patients 

scheduled for inguinal hernia surgery under subarachnoid block. 

KEYWORDS- Bupivacaine, Fentanyl, Nalbuphine, Spinal Anaesthesia, Inguinal Hernia Surgery. 

 

INTRODUCTION 

Pain is one of the primary concerns for patients after surgery. It causes distress, hampers well-being, and 

prolongs their hospital stay. There are myriad choices of pharmacological agents and techniques to select for 

postoperative pain management. The use of opioid as adjuvants in regional analgesia techniques has been one of 

the cornerstones in postoperative pain management in recent decades.
1
 

Subarachnoid blockade is a commonly used technique for lower abdominal and lower limb surgeries. It is safe 

and reliable with rapid onset of anesthesia, providing adequate intra- and post-operative analgesia.
2
 

 

The chemical name of Bupivacaine is l-n-butyl- DL-piperidine-2-carboxylic acid-2,6 dimethylanilide 

hydrochloride. Bupivacaine hydrochloride is an amide type of local anesthetic drug, which was synthesized by 

Ekenstam in 1957 and used clinically in 1963. Bupivacaine acts mainly by blockade of voltage-gated Na
+
 

channels in the axonal membrane and possibly has a further effect on presynaptic inhibition of calcium 

channels.
3,4

 

 

Opioid analgesics activate opioid receptors located on the primary afferent neurons, resulting in the activation 

of pain modulating systems. Their activation may either directly decrease neurotransmission or inhibit the 

release of excitatory neurotransmitters. Opioid receptors are classified as mu, delta, and kappa receptors. Opioid 

agonist acts on mu receptors and are principally responsible for supraspinal and spinal analgesia along with 

sedation, nausea, vomiting, pruritus, and respiratory depression. Opioid, an agonist–antagonist, act principally 
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on kappa receptors. Site of action in the spinal cord is substantia gelatinosa. Analgesia with neuraxial opioids is 

dose‑related and specific for visceral rather than somatic pain.
5
 

Both fentanyl and nalbuphine are opioid analgesics. Fentanyl is an opioid agonist and acts on µ‑opioid 

receptors.
6
 Nalbuphine is a synthetic opioid analgesic with agonist–antagonist activity and acts as antagonist at 

µ‑receptors and agonist at κ‑receptors to provide reasonably potent analgesia. Nalbuphine, when used as 

adjuvant to hyperbaric bupivacaine, has improved the quality of  

perioperative analgesia with fewer side effects.
7
 

 

 

 

 

 

 

AIM OF STUDY 

To compare efficacy of Fentanyl versus Nalbuphine in subarachnoid block with Bupivacaine. 

OBJECTIVES 

 To compare onset and duration of  sensory blockade in subarachnoid block 

 To compare onset and duration of motor blockade 

 To compare side effects 

 

MATERIAL AND METHODS 

STUDY DESIGN- 

Prospective observational study 

INCLUSION CRITERIA- 

 Age- 20 - 60 years 

 ASA Grade- I and II 

 Patients undergoing elective inguinal hernia surgery. 
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EXCLUSION CRITERIA- 

 Patients refusal 

 Allergic to study drug 

 Emergency surgeries 

 Gross spinal abnormality 

 Localized skin sepsis 

 Hemorrhagic diathesis 

 

METHODOLOGY- 

After institutional ethical committee clearance and written informed consent, 60 patients of ASA grade I and II 

undergoing inguinal hernia surgery were randomly divided into two groups- Group I and Group II. 

All patients had undergone thorough preoperative checkup and all routine and specific investigations, as 

required, were done. 

All patients had undergone overnight fasting. No premedication was given. 

After shifting the patient to OT, all routine monitor were applied including pulse oxymetry, ECG, NIBP and 

base line vitals were recorded. 18 G i.v. line was secured and patients were preloaded with 10 ml/kg of RL 

solution. 

Spinal anaesthesia was given in sitting position in L3-L4 subarachnoid space with 25 G spinal needle after free 

flow of CSF with:- 

Group I – 0.5 % Bupivacaine(hyperbaric) 3 ml + Nalbuphine 0.1 ml (1 mg) 

Group II – 0.5% Bupivacaine(hyperbaric) 3 ml + Fentanyl 0.5 ml (25 µg) 

Following observations were done- 

1. Onset of sensory block – evaluated by pinprick method at every 1 minute interval.  Sensory block was 

defined adequate when level reaches T6. Postoperatively 2 segment regression time was noted to assess 

recovery of block. Duration of effective analgesia was till administration of first rescue analgesia. VAS 

≥3 was considered as study end point. 

2. Onset of motor block – assessed by modified Bromage scale 

Grade 0- No block- full knee and ankle flexion 
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Grade 1- Partial block- just able to flex knee, full flexion                   

                of ankle 

Grade 2- Almost complete block- unable to flex knee,  

                full flexion of ankle 

Grade 3- Complete block – unable to flex knee and ankle 

Duration of motor blockade was considered, when modified Bromage scale returns to zero. 

3. Complications-  

Hypotension- mean BP falls > 30% of baseline value. 

                         Treatment- Fluids and Inj. Mephentermine   

                          6 mg iv stat. 

Bradycardia- HR < 60/min,  

                        HR <50/min in patients on ß-blockers 

                        Treatment- Inj. Atropine 0.6 mg iv. 

STATISTICAL ANALYSIS- 

Comparison between 2 groups was done using unpaired t-test and difference was considered significant if p 

value ≤0.05 and highly significant if p value ≤0.01. Statistical analysis was performed with SPSS computed 

programme. 

ETHICAL ASPECT- 

All the study drugs are US FDA approved and are not known to cause any major side effects on intrathecal 

injection and well informed written consent was taken. 

OBSERVATION AND RESULTS 

Our study compared the clinical efficacy of Nalbuphine (1 mg) with Fentanyl (25 µG) as intrathecal 

adjuvants to 0.5% hyperbaric Bupivacaine in 60 adult patients scheduled for elective inguinal hernia surgery 

under subarachnoid block. Outcomes were measured in terms of sensory and motor blockade characteristics, 

duration of analgesia, intra-operative hemodynamic changes and adverse effects like hypotension and 

bradycardia. There were no surgical or anaesthetic complications. 

Demographic variables of all patients were depicted in Table I. There was no significant difference between 

study groups regarding mean age, weight, height, gender and duration of surgery. (Table I) 

TABLE I. Demographic Variables 
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PARAMETERS Group I Group II p-Value 

Age (Years) 42.45 ± 10.35 42.92 ± 12.11 0.8722 

NS 

Weight (Kgs) 63.24 ± 7.12 62.12 ± 6.42 0.5248 

NS 

Height (cms) 155.68 ± 6.31 158.24± 5.63 0.1027 

NS 

Sex (M:F) 24:6 25:5 0.88 

NS 

Duration of 

Surgery (Mins) 

104.24 ± 15.72 101.34 ± 17.12 0.4971 

NS 

 

 

The time to reach T10 sensory level, that is the onset of sensory blockade was 3.14 ± 0.58 min in patients of 

Group I and 3.35 ± 0.32 min in patients of Group II with no statistical significance (P = 0.08). Time for two 

segment sensory regression was significantly prolonged in patients of Group I (111.42 ± 9.21 min) as compared 

to patients of Group II (102.32 ± 6.45 min) with P < 0.0001.  

(Table II) 

The mean time required for the onset of motor block to Bromage grade 3 was 7.57 ± 2.51 min in patients of 

Group I and 8.23 ± 3.25 min in patients of Group II, but there was no significant difference (P = 0.38). The 

mean duration of motor block was significantly extended Group I (144.65± 15.12 min) as compared to  group II 

(130.42 ±11.12 min) with p value as 0.0001. 

The mean duration of effective analgesia was 290.42 ± 22.64 min in Group I patients which was significantly 

prolonged as compare to patients of Group II ( 248.14 ± 20.12min) with P < 0.0001. (Table II) 

Characteristics Group I Group II       p-Value 

 

Time to reach T10 

3.14 ± 0.58 3.35 ± 0.32 0.0878 

       (>0.05) 

http://www.indianjpain.org/viewimage.asp?img=IndianJPain_2016_30_2_90_186463_t2.jpg
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Table II. 

Characteristic of 

sensory and 

motor blockade 

and Duration of 

Analgesia 

FIGURE I. 

HEART RATE 

 

 

FIGURE II. MEAN ARTERIAL PRESSURE 

 

 

Figure I and II showed the heart rate (HR) and mean arterial pressure (MAP) in two groups perioperatively. 

0 

20 

40 

60 

80 

100 

0 5 10 15 30 

PERIOP HEART RATE

0 

20 

40 

60 

80 

100 

120 

0 5 10 15 30 45 60 75 90 120 160 220 260 320 

TIME (MINS) 

PERI OP MEAN ARTERIAL PRESSURE 

GROUP I GROUP II 

 

Sensory Block Level 

Time for 2 Segment 
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111.42 ± 9.21 102.32 ± 6.45 <0.0001 

(<0.05) 

Time Taken to Achieve 

 

Complete Motor Block 

7.57 ± 2.51 8.23 ± 3.25 0.3823 

(>0.05) 

 

 

Duration of motor blockade 

 

 

144.65± 15.12 

 

 

130.42 ±11.12 

 

 

0.0001  

 

(<0.05) 

Duration of Effective 

 

Analgesia 

290.42 ± 22.64 248.14 ± 20.12 <0.0001  

HS 
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There was decrease in heart rate and MAP but was not clinically and statistically significant.  Incidence of 

hypotension and bradycardia during intraoperative period was minimal and did not require any medical 

intervention. The SpO2 was well maintained above 98% on air in all patients intraoperatively as well as 

postoperatively. There was no occurrence of intraoperative nausea, vomiting, respiratory depression, shivering, 

hypotension and bradycardia among all groups. None of the patient needed supplemented analgesia during 

surgery. 

DISCUSSION 

Spinal anesthesia is the preferred technique for the lower abdominal surgeries. Opioids as adjuvants to local 

anesthetics provide better perioperative sensory and motor blockade with prolongation of postoperative 

analgesia. By reducing the local anesthetic dosage, they decrease their toxicity and the side effects associated 

with higher level of blockade. Use of opioid adjuvants such as morphine, fentanyl, and nalbuphine along with 

bupivacaine has been very well established.
5,8,9

 

Jyothi B et al observed that increasing Nalbuphine dose from 0.8 to 1.6 mg and 2.4 mg did not increase analgesic 

efficacy.
10

 

Culebras et al compared intrathecal Nalbuphine with intrathecal Morphine with different doses of  0.2 mg, 0.8 mg 

and 1.6 mg Nalbuphine and concluded that intrathecal Nalbuphine 0.8 mg provides efficient intraoperative and 

postoperative analgesia, without side effects. They found that intrathecal Nalbuphine 1.6 mg did not increase 

the analgesic efficacy but increased the adverse effects.
11

 It implies that by increasing the dose of Nalbuphine, 

analgesic efficacy increases only up to a certain point beyond which there is no further increase with the dose 

increment i.e. Nalbuphine exhibits a ceiling effect to analgesia.  

So, in our study the dose of Nalbuphine was taken as 1 mg to compare its efficacy with Fentanyl. 

Gomaa et al. compared intrathecal nalbuphine 0.8 mg and fentanyl 25 µg and found that there was no statistically 

significant difference in onset of sensory block between fentanyl and nalbuphine group.
12

Similarly   Naaz et 

al
13

, Gupta et al
 14

, and Ahmed et al 
15

, also found no significant difference in two groups. However, Venkata et 

al
16

 found significantly faster onset of sensory block with fentanyl as adjuvant. 

In our study, it was found that onset of sensory block was comparable in the two groups and there was no 

significant difference between mean time to achieve T10 sensory level block in two groups (P=0.08). 

 

Gupta et al
14

and Gurunath et al
 2

 also observed that duration for two segment sensory regression in Nalbuphine 

group was significantly prolonged as compared to Fentanyl group.  

But Bindra et al
17

 outlined that time of two-segment sensory regression was less in patients with Nalbuphine as 
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compared to Fentanyl but it was not statistically significant. In our study, the mean duration of sensory block 

was longer (111.42 ± 9.21 min) in patients with Nalbuphine than patients with Fentanyl (102.32 ± 6.45 min) 

and this difference was statistically significant (P <0.0001). 

Gupta et al 
14

 and Bindra et al
17

noticed no significant difference between time to achieve complete motor block 

in two groups. In our study, it was observed that the difference in the time to achieve complete motor block was 

7.57 ± 2.51 mins in group I and 8.23 ± 3.25 mins in group II, which was not significant in two groups (P= 

0.38). 

Patients with Nalbuphine had prolonged duration of motor block (144.65± 15.12 mins) than in patients with 

Fentanyl (130.42 ±11.12 mins) and this was significant (P=0.0001). Gupta et al
14

  also found similar results in 

their study. 

 

Mostafa et al
18

 and Tiwari et al
19

concluded that Nalbuphine had prolonged duration of analgesia than Fentanyl. 

Gomaa et al
12

 compared postoperative analgesia between 25 µg of intrathecal Fentanyl with 0.8 mg of 

Nalbuphine and did not find any significant difference in the duration of analgesia between the two groups. 

In our study, VAS ≥3 was considered as study end point. We found that patients with Nalbuphine as an 

adjuvant had a significantly longer duration of effective postoperative analgesia than in patients with Fentanyl. 

The mean duration of postoperative analgesia in patients with Nalbuphine was 290.42 ± 22.64 mins and in 

patients with Fentanyl was 248.14 ± 20.12 mins. 

Gurunath et al
2
 compared intrathecal nalbuphine with fentanyl as spinal adjuvant and observed delay in onset of 

sensory blockade, prolonged sensory block and more duration of analgesia with minimal side effect in patients 

with nalbuphine as adjuvant than in patients with fentanyl. Singh et al 
20

 in his study concluded that addition of 

nalbuphine to intrathecal bupivacaine had prolonged the duration of sensory block and post-operative analgesia 

without increasing side effects or complications. 

In our study, side effects like minimal hypotension and decreased heart rate following administration of spinal 

anaesthesia was noted in both the groups, but it was not statisfically significant. 

 

CONCLUSION 

 

Inj.Nalbuphine (1mg) as intrathecal adjuvant to 0.5% hyperbaric Bupivacaine increases the duration of sensory 

block, motor block and the effective analgesia time more efficiently than Inj. Fentanyl in patients scheduled 



 

 190 

for elective inguinal hernia surgery under subarachnoid block. So,  intrathecal Nalbuphine can be used as an 

alternative to intrathecal Fentanyl in inguinal hernia surgeries providing better postoperative analgesia with no 

significant complications. 
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Abstract 

Background 

Scoliosis is most commonly idiopathic in origin, but it may be congenital or secondary to neuromuscular 

disease, trauma, infection or neoplasm.  

Aim: 

Aim of surgery is to correct the curvature, improve posture and reduce progression of respiratory dysfunction. 

Objectives: 

Perioperative challenges for anaesthetist in scoliotic surgery are to avoid hypothermia, hemodynamic stability, 

spinal cord monitoring, positioning,  induced hypotension, major blood loss, postoperative pain management 

and intensive care management of patient. 

Material and method: 

After taking parenteral consent, 15 paediatric patient’s data were collected who underwent scoliotic correction 

surgery over 12 days from 1
st
 to 12

th
 January of 2019.  

Result: 
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Children underwent posterior fusion scoliosis surgery aged (11.2 ± 2.3) years. surgical duration and blood loss 

were (7.5 ±1.5) hours, (856 ±235) ml respectively. patients were shifted to ICU because of prolonged procedure 

and major fluid shift. 

Conclusion:  

Cardio-respiratory dysfunction may exist as a result of progressive scoliosis or related to coexisting disease, 

therefore careful preoperative assessment is required. 

Intraoperative considerations include the prone position, avoiding hypothermia, minimizing blood loss and 

monitoring spinal cord function. 

Good postoperative pain control is essential and requires a multimodal approach. 

Key points: Anaesthesia, Scoliosis, Spinal cord monitoring, Posterior fusion 

 

Introduction  

Scoliosis is a lateral curvature and rotation of the thoraco-lumbar vertebrae with a resulting rib cage deformity.  

Scoliosis is classified as idiopathic, neuromuscular, congenital, traumatic syndromic, neoplastic and infection
1
. 

Severity of scoliosis can be measured by cobb’s angle. As the scoliosis severity worsens, the cobb’s angle 

increases. If cobb’s angle is, <10° No symptoms, >25° Increase in pulmonary artery pressure, >40° Consider 

surgical intervention, >70° Significant decrease in lung volume, >100° Dyspnoea on exertion, >120°Alveolar 

hypoventilation, chronic respiratory failure.
2
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Figure 1: Cobb’s method: measurement of severity 
3 

    Scoliosis results in reduced vital capacity, reduced functional residual capacity (FRC), and restrictive 

pulmonary disease pattern characterized by increased respiratory rate and decreased tidal volume. As the 

disease progresses gas exchange is affected by ventilation-perfusion mismatch, alveolar hypoventilation, an 

increased dead space and an increased alveolar- arterial gradient. Prolonged periods of hypoxemia result in 

pulmonary hypertension, hypercapnia and eventual respiratory failure. Scoliosis may limit the function of the 

respiratory muscles like, intercostal muscles may be unable to stretch due to intercostal space changes, putting 

at a mechanical disadvantage. Moreover, the effectiveness of the muscles may be hampered by limiting the 

ability of the thorax to expand. The distortion of the thoracic cage makes the respiratory system much less 

compliant, thus increasing the work of breathing even when the lungs themselves are healthy. The severity of 

pulmonary impairment is influenced when cobbs angle (>70°), number of vertebrae involved (7 or more) and 

cephalad location of the curvature. 
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The cardiovascular changes associated with scoliosis are less common but more serious than the changes 

in the respiratory system and share a common aetiology. The alteration in the cardiovascular system is related 

primarily to the changes in the structure of the mediastinum and secondarily to the effects of chronic respiratory 

insufficiency. 

       Patients should be evaluated for presence of congenital heart disease   

       We have done detailed neurologic evaluation and documentation. Moreover, patients who have pre-existing 

neurologic deficits are at an increased risk of developing spinal cord injury during scoliosis surgery. 

       Neurological injuries during scoliosis surgery are due to direct surgical trauma to the neural elements; 

compression and/or distraction of the vertebral column; compressive spinal or epidural hematoma and 

hypotension. Hence, intraoperative neuromuscular monitoring is important to avoid above mentioned 

complications
4.
 

Goals of anaesthesia includes appropriate position, maintain normothermia, minimize blood loss, 

prevent spinal cord injury and postoperative analgesia. 

Method and material  

After taking parenteral consent data of 15 patients were collected who underwent scoliosis deformity correction 

surgery over 12days from 1
st
 to 12

th
 January of 2019. 

scoliosis surgery requires extensive preoperative preparation. 

Following preoperative investigations were done for scoliosis surgery: 

Routine investigations: Blood Tests-Full blood count, coagulation screen, liver function test, urea and 

electrolytes, calcium and phosphate, blood cross-match, plain chest X-ray, ECG, arterial blood gases—if 

spirometry not possible and pulmonary function tests—FEV1 and FVC. 

Additional investigations: Echocardiography, Arterial blood gases—if spirometry not possible.  

 

Pre anaesthetic assessment 

Airway assessment:  
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Difficult airway may be anticipated in case where thoracic or cervical spine scoliosis and devices like halo 

traction is given. 

Respiratory system: 

Preoperatively respiratory function was assessed by a thorough history, focusing on functional impairment and 

effort tolerance, physical examination and appropriate investigations. 

Respiratory function was optimized by treating any reversible cause of pulmonary dysfunction by 

physiotherapy and bronchodilator therapy as indicated. Preoperative incentive spirometry was advised before 

thoracotomy for anterior approach corrections
4
. 

Cardiovascular system: 

Patients were evaluated for presence of congenital heart diseases. 

Neurologic system: A detailed neurologic evaluation and documentation was done because of medicolegal 

issues.  

Psychological preparation: 

The use of invasive monitoring lines and catheters along with postoperative analgesia plan was explained fully 

to the patient and family. 

 

We have taken high-risk consent of all patients in view major surgery. 

We ensured blood products available in the OT before induction. 

 

Intraoperative period: 

Induction and maintenance:  

Once IV access was obtained and applied baseline monitors ECG, NIBP, SPO2, patients were induced with inj. 

Propofol (2 -3 mg/kg), inj. Fentanyl (2-3 mcg/kg) and inj. Ketamine(0.5mg/kg) along with Mask induction with 

O2 and Sevoflurane.  Initiate total intravenous anaesthesia following intubation, and discontinued volatile 

anaesthetics. We didn’t use muscle relaxants as it may interfere with neuromonitoring.  
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Lines/monitors – We obtained 2 large bore peripheral IV lines and an arterial line. insertion of bite block, 

orogastric tube, oesophageal temperature probe and urinary catheter were done. 

Antibiotics -Cefazoline 25 mg/kg prior to incision and every 3 hourly thereafter was given. 

    All patients were managed under total intravenous anaesthesia with Inj. Propofol (75-200mcg/kg/min), 

inj. Fentanyl (2-3mcg/kg/hr) and inj. Ketamine (0.25 -1 mg/kg/hr). Once distraction and instrumentation were 

over, we reduced infusion rate.  

 Baseline SSEP, MEPs, EMG were obtained prior to flipping and after 10 minutes of induction. 

 Intraoperative wake up test has remained the ‘gold standard’ for assessment of the motor function. 

during the wake-up test, patients are awakened to the point that they can follow commands to move their feet 

and squeeze the anaesthetist’s hand, the anaesthesia then deepen to allow completion of the surgery. There is a 

risk of intraoperative recall and accidental extubation. So, we didn’t used wake up test. 

Out of 15, 2 patients evoked potential were lost. so, after discussion with surgeon and neuro monitoring 

technician, surgery was stopped for a while. we gave 100 % O2. Hypotension was treated by crystalloids, 

vasoconstrictor (phenylephrine) and blood transfusion. High dose of steroid (inj. methylprednisolone bolus 30 

mg /kg over 15 minutes, followed by 5.4 mg/kg/hr) was given. our target was to maintain MAP ≥ 75 mmhg. 

Vulnerable pressure points in prone position include eye, ulnar nerve, nipples, anterior superior iliac 

spines, and male genitalia were padded properly. Arm were abducted <90°. Proper padding of eyes and 

lubrication were done to make sure there should be no excessive neck flexion. Proper bolsters were kept at 

shoulder and hip joint to ensure abdomen was hanging free which facilitates ventilation and improves venous 

return.  

Intraoperative blood loss was reduced by ensuring proper positioning (keep abdomen free in prone 

position), Antifibrinolytic agents (Tranexamic acid – bolus 10 mg/kg over 10 minutes, then 5 mg/kg/hr) and 

hypotensive anaesthesia (MAP –60-65 mmhg). 
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At the end of surgery ,13 patients were extubated. There were 2 patients with severe restrictive lung 

disease and cobb’s angle > 90°. Postoperative analgesia was maintained with Fentanyl infusion,1 gm 

Paracetamol 8 hourly and Ketorolac 10-15 mg 8 hourly in all patients.  

Results 

We have managed 15 cases of surgery in our hospital. among these 70 % were male and 30 % were females 

with age ranging from 8 to 14 years. mean weight of patients was 27.2 kg. 

Table 1: Demographic data  

Parameters  Mean 

Age (years) (11.2 ± 2.3) 

Sex(M/F) % 70:30 

weight (kg) (27.2 ± 4.48) 

Cobb’s angle (degrees) (92.57 ± 34.2) 

 

Table 2: Intraoperative parameters 

Parameters  Mean 

Total consumption of Fentanyl(µg) (380±30) 

Total consumption of Propofol(ml) (250±20) 

Duration of anaesthesia(hours) (7.5 ±1.5)  

Duration of surgery(hours) (6.2 ± 1.8)  

Blood loss(ml) (856 ±235)  
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Blood transfused(ml) (747 ± 169)  

 

Severity of scoliosis assessed by PFT and cobb’s angle (mean - 92.57°). 

Surgical duration, blood loss and blood transfused were (7.5 ±1.5) hours, (856 ±235) ml and (747 ± 169) 

respectively. 

All patients were managed under TIVA. Average consumption of inj. Fentanyl and inj. Propofol were 

380±30 (µg) and 250±20 (ml) respectively. 

Intraoperative arrythmias and profound hypotension were observed in one patient which was managed 

by inj. Amiodarone, inj. Phenylephrine and PCV. There was no obvious complication in rest of patients. 

Discussion 

       Scoliosis which may be of varied aetiology, like: idiopathic, neuromuscular, congenital, traumatic, 

neoplastic and infectious in origin. 

      Scoliosis leads to respiratory involvement characterized by restrictive lung disease, ventilation perfusion 

mismatch that causes hypoxemia. Chronic hypoxemia leads to pulmonary hypertension and eventually progress 

to right heart failure. 

Weinstein et al
5 

concluded that the patients with adolescent idiopathic scoliosis who have cobb’s angles 

in thoracic spine measured <30° will have minimal disease progression in adulthood. Surgery is generally 

indicated in patients whose curvature measured above 40°. 

         In our study, all patient had cobb’s angle more than 90°. 

         There are various challenges for anaesthesiologist in management of scoliosis corrective surgery like 

prolonged surgery, prone positioning, major blood loss, hypothermia and neuromonitoring.  

After taking parenteral consent, data of 15 patients were collected who underwent scoliosis surgery.  

Scoliosis is elective major surgery hence; preoperative optimization is very important for better 

outcome. All patients were having restrictive lung disease and they were optimized preoperatively by 

nebulisation, deep breathing exercise, incentive spirometry and chest physiotherapy.  
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  Once IV access was obtained and applied baseline monitors ECG, NIBP, SPO2, patients were induced 

with inj. Propofol (2 -3 mg/kg), inj. Fentanyl (2-3 mcg/kg) and inj. Ketamine(0.5mg/kg) along with Mask 

induction with O2 and Sevoflurane.  Initiate total intravenous anaesthesia following intubation, and 

discontinued volatile anaesthetics. We didn’t use muscle relaxants as it may interfere with neuromonitoring.  

Lines/ invasive monitors were attached and antibiotic was given. All patients were maintained under total 

intravenous anaesthesia with Inj. Propofol (75-200mcg/kg/min), inj. Fentanyl (2-3mcg/kg/hr) and inj. Ketamine 

(0.25 -1 mg/kg/hr) infusions throughout surgery. 

Baseline SSEP, MEPs, EMG were obtained prior to flipping and after 10 minutes of induction. 

Continuous neuromonitoring were done throughout surgery.  

 Vulnerable pressure points in prone position include eye, ulnar nerve, nipples, anterior superior iliac 

spines, and male genitalia were padded properly. Bolsters were placed under chest and pelvis to keep abdomen 

free.  

posterior fixation was done in all patients. After proper exposure, incision was made, paraspinal 

dissection of vertebrae done to visualize facet joints. Facet joint preserved while fixation with pedicle screw. In 

one patient, there was severe scoliosis and extensive dissection was needed during fixation of vertebrae. As this 

patient undergone very extensive instrumentation and costo-transverse resection caused injury to lungs. 

Bilateral chest tube was inserted. Patient was shifted to ICU. Post-operative CT scan showed pulmonary 

hemorrhage. Patient died after 7 days. 

In extensive spine surgeries blood losses are typically 10 to 30 ml/kg. It is desirable to keep allogenic blood 

transfusion to a minimum considering the risks of allogenic transfusion i.e., hypothermia, impaired coagulation, 

hyperkalaemia, hypocalcaemia, transfusion reactions, acute lung injury, transmitted infections etc. This is 

accomplished by techniques to reduce blood loss and by autologous blood transfusion
3
. 

We maintained temperature normal by using intraoperative warm blankets. 

In our study, mean blood loss was  (856 ±235) ml so We transfused 2 packed cell volume to 9 out of 

15 patients and 2 FFP to 4 out of 15 patients to maintain the hemodynamic stability and replace the lost volume. 
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Intraoperative blood loss was reduced by ensuring proper positioning, Antifibrinolytic agents (Tranexamic acid 

– bolus 10 mg/kg over 10 minutes, then 5 mg/kg/hr) and hypotensive anaesthesia (MAP –60-65 mmhg). 

         Chhabra, et al
6
 observed that the duration of the procedure, blood loss, and perioperative complications 

were significantly more with the posterior fusion (PF) and instrumentation surgery. This is because the surgical 

procedure is extensive and It involves distraction, decorticating laminae, destroying facet joints and spinous 

processes of 10-14 vertebrae forming the scoliotic curve to facilitate spine fusion. 

Neilipovitz et al
7
, showed use of lower dose regimen of tranexamic acid 10 mg/kg followed by an 

infusion of 1 mg/kg/hour. This regimen having significantly reduce the total amount of blood transfused in 

perioperative period by 28%. 

We did not use cell saver as concern with coagulopathy.  

Weiss
8
 concluded that the use of Cell Saver does not reduce the need for other transfusions in scoliosis 

surgery. The amount of blood loss at which Cell Saver is likely to be returned is 500 cc.  

The currently available methods to monitor the integrity of spinal cord include ankle clonus test, the 

wake-up test, Somatosensory evoked potentials (SSEP) and Motor Evoked Potentials (MEP). 
 

SSEP are the most widely used modality for monitoring. It assesses only the integrity of ascending 

sensory tracts of the dorsal column. SSEPs waveforms are measured in the amplitude and latency. During 

surgery, electrical impulses are delivered to the median nerve and posterior tibial nerves via surface electrodes. 

these impulses are then propagated centrally via peripheral nerves to the dorsal column of spinal cord where it 

ascends the dorsal column to the medulla. In medulla, it crosses the midline and reach to contralateral thalamus 

and then travels to the primary sensory cortex.When spinal cord function is impaired, there is increase in 

latency and decrease in amplitude.   

MEP monitors the descending motor system located in the anterior and lateral corticospinal tracts that 

can be elicited by electrical or magnetic transcranial stimulation. 

When both used combined SSEP and MEP, it improves the sensitivity and predictive value of monitoring.  

 Anaesthetic agents and physiologic perturbations may interfere with SSEP and MEP signals. 
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 Anaesthetic Effects on SSEPs 

Volatile anaesthetics produce a dose-dependent increase in latency and decrease in amplitude. Up to 0.5-1 MAC 

of a volatile anaesthetic in the presence of nitrous oxide is compatible with adequate monitoring of SSEPs. 

However, there is a high degree of inter-individual variability of response, and the overall quality of the SSEP is 

superior in the absence of volatile anaesthetics and N2O. 

Intravenous agents have minimal effects on cortical SSEPs, except Etomidate and Ketamine, which actually 

increase SSEP signal amplitude. Continuous infusion of Propofol 100-200 mcg/kg/min is well-tolerated. Muscle 

relaxants improve SSEP recording because they suppress EMG activity and provide a “cleaner” background, 

however NMB will of course obliterate MEPs. High doses of continuously infused opioids are compatible with 

SSEP monitoring, but bolus doses of opioids and other sedatives should be avoided during critical stages of 

surgery to eliminate transient effects on the SSEP that may be confused with spinal cord compromise. 

8. Anaesthetic Effects on MEPs 

a) MEPs are extremely sensitive to the inhibitory effects of volatile anaesthetics. Doses as low as 0.25-0.5 MAC 

can suppress synaptic transmission. Nitrous oxide(N2O), although less suppressive than other inhaled agents, 

demonstrates a synergistic effect on amplitude depression when combined with other anaesthetics. 

b) During the spinal fusion, a physiologic and pharmacologic steady state should be maintained as best as 

possible to effectively use SSEPs and MEPs as monitors of spinal cord function. Any intraoperative 

neurophysiologic changes (increased latency, decreased amplitude, or complete loss of waveform) should be 

immediately reported to the anaesthesiologist and surgeon. The team (anaesthesiologist, surgeon and 

neurophysiologist) should then decide how to address the changes
9,10,11

.  

Out of 15, 2 patients evoked potential were lost. so, after discussion with surgeon and neuro monitoring 

technician, surgery was stopped for a while. we gave 100 % O2. Hypotension was treated by crystalloids, 

vasoconstrictor (phenylephrine) and blood transfusion. High dose of steroid (inj. methylprednisolone bolus 30 

mg /kg over 15 minutes, followed by 5.4 mg/kg/hr) was given. our target was to maintain MAP ≥ 75 mmhg. 
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  Hyuns et al
12

 concluded that the combined intraoperative SEP monitoring used in conjunction with MEP 

measurement are very beneficial for preventing intraoperative spinal cord injury. Detection of MEP changes 

and adjustment of surgical strategy may prevent irreversible pyramidal tract damage. 

Schwartz et al
13 

concluded that transcranial motor evoked potential monitoring was seen
 
to be extremely 

sensitive to alteration in spinal cord blood flow as a result of vascular insult or hypotension. Changes in 

transcranial electric motor evoked potentials are detected earlier than are changes in somatosensory evoked 

potentials, thereby facilitating more rapid identification of impending spinal cord injury. 

      Jahangiri et al
14

 showed about the importance of both SSEP and MEP in pedical screw placement leading to 

loss of MEP without any changes of SSEP. That may help to early injury prevention and early intervention due 

to the higher sensitivity of MEP monitoring. 

 Combination of SSEP and MEP was used in our set up by a special neuromonitoring team. We did not 

use the other risky techniques like WAKE-UP TEST. The Wake-up test was about the first who introduced the 

concept of monitoring the surgical procedure by waking the patient during the surgery to determine the 

functional integrity of the spinal cord. However, the limitation of such procedure is well known and particularly 

such a test provides information regarding the motor function only
15

. 

At the end of surgery ,13 patients were extubated after meeting the extubation criteria and able to move 

lower limbs. There were 2 patients who had severe restrictive lung disease and cobb’s angle > 90°. Those 

patients were not extubated and kept on ventilator.  

Good postoperative analgesia is essential to allow frequent physiotherapy and early mobilization, and so 

reduce the risk of respiratory complications. Postoperative pain management requires a multimodal approach, 

combining simple analgesics, systemic opioids and regional anaesthesia. An epidural catheter, or a paravertebral 

catheter during an anterior correction, can be placed intraoperatively by the surgeon. After initial neurological 

assessment, a loading dose of local anaesthetic is then given followed by a continuous infusion. However, 

because of the size of the wound and the surgical disruption of the epidural space, additional analgesia is 
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needed
1
.Intraoperative inj. Paracetamol and inj. Fentanyl were given. Postoperative analgesia was maintained 

with Fentanyl infusion,1 gm Paracetamol 8 hourly and Ketorolac 10-15 mg 8 hourly in all patients. 

         All other surgeries were completed successfully and uneventful.  

Conclusion 

Patient undergoing surgical correction of scoliosis present many challenges to anaesthesiologist like 

maintain normothermia, hemodynamic stability, spinal cord monitoring, positioning, major blood loss and 

intensive care management requires multimodal approach.  

A detailed pre anaesthetic assessment and optimization of respiratory system and cardiovascular system 

are essential to avoid perioperative complications. 

Neurological morbidity has been reduced by continuous neuro monitoring technique. Combined 

intraoperative SSEP and MEP monitoring are very beneficial for preventing spinal cord injury.  

Good postoperative analgesia is essential to allow frequent physiotherapy and early mobilization, and so 

reduce the risk of respiratory complications. 
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ABSTRACT 

Background: Choledochal Cyst are congenital dilatation of the biliary system including the common, 

intrahepatic and intrapancreatic bile duct. Cysts have a tendency for complication and high risk of malignant 

changes over time. Surgery is the treatment of choice. We present our surgical experience of choledochal cyst 

excision with bilioenteric anastomosis. 

Methods: A total 78 Choledochal cyst cases that underwent surgery at our hospital were included in the study. 

Cysts were classified according to the Todani modification of the Alonso-Lej classification. Surgical 

management included Choledochal cyst excision followed by bilioenteric anastomosis in form of Roux-en-Y 

hepaticojejunostomy. Anastomotic patency and liver function tests were checked in all patients before 

transanastomotic tube removal. 

Results: Mean age of study subject was 16.67 years with most cases below 20 years age. Female preponderance 

was seen among study cases with 56 (71.79%) female and 22 male patients. Most common presenting 

complaint was abdominal pain 60 (76.92%), followed by jaundice 32 (41.03%), nausea/vomiting in 20 

(25.64%), palpable mass 18 (23.06%) and cholangitis with fever in 16 (20.51%) patients.  Pancreatitis was 

observed in 15 (19.23%) patients. Prior history of cholecystectomy was seen in 12 (15.38%) of cases. In 78 

cases (Type I, and IVb) included in our study, cyst excision was done followed by Roux-en-Y 

hepaticojejunostomy. Surgical site infections were reported in 5 cases (6.4%), transient bile leak which was 

treated conservatively in 1 case (1.25%) and intra-abdominal collections seen in 2 cases (2.5%). No mortality 

was reported in present study. Malignancy (Cholangiocarcinoma) was seen in 1 case (0.9%). A satisfactory 

Anastomotic patency and liver function tests were achieved in all patients after 3 weeks of surgery, when 

transanastomotic tube was removed. 

Conclusion: Choledochal cyst require an accurate diagnosis and surgical treatment in order to decrease the risk 

of complications which includes malignant transformation and progression of the disease. Most cases of 

choledochal cysts are Type I and IV cyst that can be treated with good results by early surgical excision of the 

cyst followed by bilioenteric continuity preferably by Roux-en-Y hepaticojejunostomy. 

Keywords: Choledochal cyst, Todani classification, Hepaticojejunostomy, Cholangiogram. 

Introduction:  

Choledochal  cysts  (CC) are congenital cystic dilatations of any portion of the bile ducts, but most often occur 

in the main portion of the common bile duct (CBD) [1]. This entity occurs more frequently in Asia than in 

western countries with most reports originating from Japan [2-11]. The incidence ranges from 1 in 13,000 in 

Japan [2, 3] to 1 in 2 million in England [4, 5].  

Nearly 20% of choledochal cysts present in adulthood; malignant transformation is the most feared 

complication [12]. A 6% to 30% risk of developing malignancy is estimated in patients with choledochal cysts; 
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the risk is low in childhood (<1%), but increases to about 30% to 40% with age greater than 50 years [13]. A 

marked female preponderance has been widely recognized (female to male ratio3:1) [3-9,11]. 

Presence of anomalous pancreaticobiliary duct junction (APBDJ) allowing pancreatic juice to reflux into biliary 

tree is the most widely accepted etiopathogenic concept [2-6, 11-15]. CCD is associated with biliary tree stasis 

and lithiasis and the whole biliary epithelium is considered at risk of malignant transformation [10, 14, 15]. 

Magnetic resonance cholangiopancreaticography (MRCP) is currently the most accurate preoperative imaging 

study to assess cyst anatomy and classify the disease according to standard Todani classification [3, 4, .10, 11]. 

Complete cyst excision with cholecystectomy followed by bilioenteric reconstruction using Roux-en-Y 

hepaticojejunostomy is the treatment of choice for the extrahepatic component of the disease (type I and type IV 

CCD), In type V CCD (Caroli’s disease), liver resection is tailored to the extent of intrahepatic disease and the 

presence and severity of underlying chronic liver (congenital hepatic fibrosis) and the associated kidney disease 

are taken into consideration [3,4,8]. 

Materials and Methods: All the patients with choledochal cyst who underwent Excision with Bilioenteric 

anastomosis at the Department of Surgical Gastroenterology, NHLM Medical College, VS Hospital, 

Ahmedabad where included in the study. All surgeries were carried out by surgeon experienced in 

Hepatobiliarypancreatic surgery at our center which is the one of the first centers in the country to have 

superspeciality degree course in Surgical Gastroenterology. A total of 87 Choledochal cysts cases admitted, 78 

patients operated at our hospital between January 2009 to January 2016, and satisfying the eligibility criteria 

were taken in the study after informed consent. 

All patients were informed about the operative technique, and written informed consent was obtained. Patients 

were subjected to complete imaging starting with abdominal ultrasound. The identified cysts were further 

delineated by both computed tomography scan (CT) and MRCP to estimate the size and extent of the disease 

and to assess for malignancy. Endoscopic retrograde cholangiopancreatography (ERCP) was included when 

done. Routine preoperative investigation included blood test for blood counts, liver function tests and viral 

markers. Cysts were classified according to the Todani modification of the Alonso-Lej classification [7]. 
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Figure 1: Types of Choledochal cysts 

Surgical excision was started with right subcostal incision  which was extended as per need. After 

exploration of abdomen, the hepatic flexure of the colon was mobilized, and the duodenum was kocherized. 

The length of the common channel between the distal end of the common bile duct (CBD) and the 

pancreatic duct, abnormal junction, or abrupt obstruction was recorded. For Type I and IVa cysts, the 

choledochal dilatation was then dissected in and extramural plane between the peritoneum and the anterior 

wall. Dissection progressed across the lateral walls downwards, separating the cyst from the first part of the 

duodenum. The distal bile duct was then oversewed by polyglactin 3/0 sutures and transected just above the 

pancreatic duct at the head of the pancreas to avoid leaving any intrapancreatic part of the cyst. In cases of 

difficulties caused by the close posterior proximity and adhesions of CC to adjacent structures in the 

hepatoduodenal ligament (mainly to the portal vein), the adherent cyst wall mucosa was only removed 

leaving non mucosal wall behind, a technique described as Lilly’s method. The proximal part was dissected 

until the level of the hilar bifurcation and then transected. Proper hemostasis was achieved. A 45-cms 

retrocolic jejunal Roux loop was used to construct the end-to-side bilioenteric anastomosis using interrupted 

absorbable sutures (3/0 polyglactin) with accurate apposition. The anterioinferior wall of the extrahepatic 

segment of the left hepatic duct was incised for a spacious hepaticojejunal anastomosis when needed. An 

infant feeding tube was inserted through the anastomotic site for postoperative cholangiogram to confirm the 

anostomosis patency after 3 weeks. An abdominal drain was inserted in all cases in Morrison’s pouch. All 

resected specimens were sent for histopathological examination. Patients resumed oral fluid intake after 1-2 

days and then gradually to full diet before discharge.  Operative complications were noted up to 90 days 

postoperative. Perioperative findings, Operative notes, pathology results and follow-up outcome we 

collected in a pre-designed structured schedule. Routine blood investigation including complete blood 

counts and liver function tests; and Cholangiogram through peroperatively placed infant feeding tube were 

done after 3 weeks of surgery. Anastomotic patency and normal liver function tests were checked in all 

patients before tube removal. 

Statistical Analysis 

The quantitative data was represented as their mean +/_ SD. Categorical and nominal data was expressed in 

percentage. All analysis was carried out by using SPSS software version 21 and graphical representation was 

done using MS Excel sheet 2013. 

Results 

In this study there was a female preponderance with 56 (71.79%) female and 22 male patients. Mean age of 

the study subjects was 16.67 +/- 11.33 years, with most of the cases below 20 years of age (Table 1).  Most 

common presenting complaint was abdominal pain 60 (76.92%), followed by jaundice 32 (41.03%), 

nausea/vomiting in 20 (25.64%), palpable mass 18 (23.06%) and cholangitis with fever in 16 (20.51%) 

patients (Table 2).  Pancreatitis was observed in 15 (19.23%) patients. Prior history of cholecystectomy was 

seen in 12 (15.38%) of cases. As per Todani classification, 67 cases had Type I Choledochal cyst while 

Type II, III, IVa, IVb and V cysts were seen in 0, 3, 2, 11 and 4 cases respectively. In 78 cases (Type I, and 

IVb) included in our study, cyst excision was done followed by Roux-en-Y hepaticojejunostomy. Out of 

these 78 cases, Laparoscopic excision of the choledochal cyst was done in 23 cases. Operating time ranged 

from 180 to 250 minutes. Peroperative blood loss ranged from 100 to 220 ml. Three duct opening was 

observed at the hilum in 2 cases and two opening in all other cases. Bile duct incision was extended to the 
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left hepatic duct in two cases to get satisfactory anastomosis. In all cases hilar bile ducts were anastomosed 

to the jejunum as single hepaticojejunostomy. In cases with Type III cysts treatment was done by ERCP and 

Sphincterotomy . Initially conservative management was done in cases of Type IVa and V cysts but were 

lost to follow up. Surgical site infections were reported in 5 cases (6.4%), transient bile leak which was 

treated conservatively in 1 case (1.25%) and intra-abdominal collections seen in 2 cases (2.5%). No 

mortality was reported in present study. On histopathology, cyst wall inflammation was seen in almost all 

cases while acute cholecystitis was seen in 25.6% cases. An early malignant change (T1, 

Cholangiocarcinoma) was seen in 1 case (1.2 %). On histopathology of excised cyst, cholangiocarcinoma 

was seen limited to mucosal layer and so was cured by surgical cyst excision. Routine blood investigation 

including complete blood counts and liver function tests; and Cholangiogram through peroperatively placed 

infant feeding tube were done after 3 weeks of surgery. Anastomotic patency was satisfactory and normal 

liver function tests were achieved in all patients before tube removal. 

 

Table 1. Age distrubution 

Age Group (Years) N % 

<10 16 20.51 

10-20 38 48.72 

21 - 30 15 19.23 

31 - 40 4 5.13 

>40 5 6.41 

Total 78 100 

 

Table 2. Clinical Presentation 

Presentation N % 

Abdominal pain 60 76.92 

Jaundice 32 41.03 

Nausea/Vomiting 20 25.64 

Abdominal mass 18 23.08 

Fever 16 20.51 

Pancreatitis 15 19.23 

Prior Cholecystectomy 12 15.38 

 

 Discussion 

Bile duct cysts are one of the distinguished congenital disorders that cause dilatation mainly of the 

extrahepatic and sometimes the intrahepatic biliary tree. Despite being a congenital disorder, adult 

presentation can exist in up to one-third of the cases of CC as the disease may be asymptomatic [16-18].  In 

present study, we share our experience of surgical excision and bilioenteric anastomosis in patients with 

choledochal cyst. 
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Mean age of the study subjects was 16.67 years with most of the cases below 20 years of age and a female 

preponderance. Chijiiwa K. et al. [20] in a similar study reported 46 patients with 41 (89%) females and a 

mean age of 24 years at the time of initial operation. Jesudason B et al. [21] analyzed the clinical data of 57 

adults with choledochal cyst with male to female ratio of 1:1.38 and a mean age of 34.5 years. Machado ON 

et al. [22] in a retrospective review of all patients above 15 years who underwent therapeutic intervention 

found 10 cases of choledochal cyst of which 8 were female and mean age was 31 years. 

In present study the most common presenting complaint was abdominal pain (76.92%) followed by jaundice 

(41.03%) and palpable mass (23.08%). Chijiiwa K et al. [20] in their study of 46 patients, observed 78% of 

patients presenting with abdominal pain, 43% with jaundice and 33% with an abdominal mass. Jesudason B 

et al [21] in their study observed abdominal pain and recurrent cholangitis with jaundice as the commonest 

presentations followed by acute pancreatitis, palpable mass and bronchobiliary fistula. She WH et al. [23] in 

their study (N-83) observed most common symptoms as abdominal pain (n-39) and jaundice (n-35). 

Machado ON et al. [22] in their study also observed predominant symptoms as abdominal pain and jaundice. 

Kassem MI et al. [24] in their study observed pain as the most common symptom at presentation (20 

patients, 83.3%). 

As per Todani classification, 67 cases had Type I Choledochal cyst while Type II, III, IVa, IVb and V cysts 

were seen in 0, 3, 2, 11 and 4 cases respectively in our study. Chijiiwa K et al. [20] in their study observed 

that according to Todani classification , 26 patients (57%) had type I cysts, 2 (4%) had type II and 18 (39%) 

had type IV cysts. Safiolens et al. [25] studied 15 adult patients with 7 patients type I, 5 patient type II, 1 

patient type III and 2 patients had type IVa choledochal cysts. Palanivelu C et al. [26] studied 35 patients 

with 27 type Ib choledochal cysts (77%) and 23% had type IVa choledochal cysts. Gadelhak N et al. [27] 

reported 72.9% Type I and 25% Type IVa cyst. Liu Y et al. [28] reported 54 cases of which 39 (72.22%) 

were type I, 13 (24.07%) Type II and 2 (3.7%) were type III. Consensus has established that the best 

treatment for choledochal cysts is surgical excision whenever possible. This helps to avoid long-term 

complications of the cyst including pancreatitis, cholangitis, choledocholithiasis, biliary cirrhosis and 

malignant transformation. To achieve complete cyst excision, accurate recognition of the beginning and the 

termination of the cyst are mandatory.  

In present study, in 78 cases (Type I, IVb) cyst excision was done followed by Roux-en-Y 

Hepaticojejunostomy. Surgical site infections were reported in 5 cases (6.4%), transient bile leak which was 

treated conservatively in 1 case (1.25%) and intra-abdominal collections seen in 2 cases (2.5%). There was 

no early postoperative mortality. She Wh et al. [23] observed an overall early complication rate of 5.3% 

(4/73). Palanivelu C et al. [26] retrospectively studied 35 patients observed an overall morbidity rate of 

14.3/5 and mortality rate of 0%. Gadelhak N et al. [27] reported overall early complication rate of 23.4% (n-

11) with no early postoperative mortality. Early postoperative complications included wound disruption (n-

1), collection (n-4), biliary leakage (n-3), pancreatic leakage (n-1), internal hemorrhage on top of acute 

hemorrhagic pancreatitis (n-1) and air embolism (n-1).  

An early malignant change (cholangiocarcinoma) was seen in 1 male patient who was 62 years old. The 

lesion involving mucosa only so was cured by cyst excision.   

Most CC show some degree of pathologic changes in the liver including portal fibrosis, central venous 

distention, parenchymal inflammation, and bile duct proliferation. [28] Except for portal fibrosis and central 

venous distention, these resolve after appropriate surgical management. Case studies repeatedly demonstrate 

an increased risk of malignant transformation with age: half of CC patients more than 50 years old have 

invasive biliary neoplasms vs less than 1% before the age of 10.[11,29,30] Malignancy is most commonly 

associated with types I and IV cysts, while types II, III, and V CC have minimal neoplastic risk.[1,29] 

In a randomized controlled clinical trial, Diao and colleagues[31] demonstrated that early CC excision (less 

than 1 month old) in prenatally diagnosed asymptomatic CC resulted in significantly less hepatic fibrosis 

and improved the rate of liver function normalization. Early excision is recommended.[32,33,34] Type I and 

IV CC management consists of complete extrahepatic bile duct cyst excision down to the level of 
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communication with the pancreatic duct, cholecystectomy, and restoration of bilioenteric 

continuity.[11,23,35] Care should be taken to not injure the pancreatic duct. The extent of liver resection in 

type IVA CC depends on the nature of the extrahepatic component of the CC. In some cases, excision of the 

extrahepatic duct alone is reasonable because intrahepatic duct dilatation typically resolves in 3 to 6 

months.[36,37] 

Hepaticoduodenostomy and Roux-en-Y hepaticojejunostomy (RYHJ) bilioenteric reconstruction after type I 

and IV CC resection are both reported in the literature, but RYHJ is preferred. Hepaticoduodenostomy has 

been associated with increased rates of gastric cancer (due to bile reflux) and biliary cancer.[38,39] 

Moreover, a recent meta-analysis comparing RYHJ with hepaticoduodenostomy reported significantly more 

postoperative reflux and gastritis with hepaticoduodenostomy.[40] A wide anastomosis allowing free flow 

of bile into the intestine is imperative in order to avoid anastomotic stricture and bile reflux, and may 

prevent complications and carcinoma arising in the intrahepatic ducts after cyst excision.[41-43]. We 

routinely did Tube cholangiogram through peroperative placed Transanastomotic infant feeding tube after 3 

weeks to check for anastomotic patency and then only removed the tube. A satisfactory cholangiogram and 

liver function tests were achieved in all our patients after excision of the choledochal cyst and 

hepaticojejunostomy. This demonstrates that surgical treatment done at a dedicated hepatobiliary center by 

experienced surgeon can provide excellent results in patients with choledochal cyst disease. 

Conclusion: Choledochal cyst require an accurate diagnosis and surgical treatment in order to decrease the 

risk of complications which includes malignant transformation and progression of the disease. Most cases of 

choledochal cysts are Type I and IV cyst that can be treated with good results by early surgical excision of 

the cyst followed by bilioenteric continuity preferably by Roux-en-Y hepaticojejunostomy 
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ABSTRACT 

Background 

Acute postoperative pain has adverse effects on the various physiological functions of the body.It can cause 

haemodynamic derrangement, delay in ambulation. In paediatric population it causes anxiety, apprehension 

& behaviour changes. 

Aims& objectives 

 We conducted a randomized  observational study to compare the efficacy of preoperative rectal diclofenac, 

paracetamol & their combination for postoperative analgesia , haemodynamic stability, cost-effectiveness, 

adverse effects in paediatric age group. 

Material and methods 

Children (2– 12 yrs) undergoing minor surgical procedures were randomly allocated into 3 groups, of 30 

patients each 
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Group A received diclofenac suppository 2 mg/kg post induction. 

Group B  received paracetamol 20 mg/kg suppository post induction.  

Group C received combination of Diclofenac 1mg/kg & paracetamol 10 mg/ kg suppositories  

Pain was assessed by the “Hanallah pain scale” which denotes pain based on 5 parameters, systolic blood 

pressure, crying, movements, agitation (confused, excited), and complaints of pain.  

Conclusion 

 We concluded that though , diclofenac sodium , paracetamol & their combination are good postoperative 

analgesics when given by rectal route in pediatric patients undergoing minor surgeries,  combination group 

provides better analgesia than others when given by rectal route in pediatric patients in terms of 

haemodynamics, post-operative analgesia, cost-effective ness, adverse effects. 

Keywords 

 

Postoperative pain, paediatric patients, Rectal diclofenac sodium,  Rectal paracetamol, diclofenac sodium- 

paracetamol combination suppository 

 

Introduction 

Pain is an unpleasant sensory and emotional experience associated with actual or potential tissue damage  

This process of cutting tissue, traction and tissue injury leads to stimulation of free nerve endings and 

specific nociceptors leading to intraoperative and postoperative pain. This acute pain has adverse effects on 

the patients moral as well as various physiological functions of the body. So adequate control of 

postoperative pain is essential for good out come as well as it is one of the factors which reduce the hospital 

stay.  Pain relief can be achieved by various methods like systemic opioids, NSAIDs, central neuroaxial 

block either intrathecal or epidural opioids, local anaesthetic or by peripheral nerve block and infiltration of 

wound by local anaesthetics. Historically children have been under treated for pain and for painful stimuli 

because of wrong belief that they neither suffer or feel pain nor respond to or remember the painful 
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experience to the same degree that adults do. An unproved safety and efficacy of the analgesics and worries 

about the risk of opioid induced respiratory depression added more reasons for the under treatment of pain in 

children The society of paediatric anesthesia clearly defines the alleviation of pain as a basic human right 

irrespective of age, medical condition, treatment, service response for the patient care or medical institution. 

The aim of this study was to   compare the effect of preoperative rectal diclofenac sodium and preoperative 

rectal paracetamol,& their combination in terms of heart rate, systolic blood pressure, SpO2, postoperative 

pain scores, duration of postoperative analgesia and side-effects.  

Methods 

In this study, 90 patients of either sex, age between 2– 12 years, belonging to ASA grades I,II undergoing 

various surgical procedures were studied. 

Following patients were excluded from this study: 

1. ASA grade III,IV or V 

2. Patients with congenital heart disease 

3. Patients scheduled for neurosurgery 

4. Duration of surgery>180 min 

5. Patients with anal/rectal pathology 

6. Patients with known renal disease 

Group Allocation: 

These patients were randomly allocated to three groups.Randomisation was done by computer generated 

numbers by internet.Execution of Randomisation after induction. 

Group A –patients received diclofenac 2 mg/kg suppository immediately following induction. 

Group B – patients received paracetamol  20 mg/ kg suppository immediately following induction. 
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Group C - patients received Diclofenac 1 mg/mg & paracetamol 10 mg/kg suppositories after induction. 

Preoperative written informed consent was taken from parent/guardian. 

Patients were kept NBM Starvation protocol was followed in each case. 

In the operating room, monitors, pulseoximeter, blood pressure cuff and ECG monitor were attached. An 

Intravenous line wassecured and inj. ringer lactate solution was started. 

All patients were premedicated with Inj.Glycopyrrolate 0.004mg/kg, Inj.Ranitidine 1 mg/kg, Inj.Midazolam 

0.02mg/kg, Inj.Ondansetron 0.08 mg/kg. 

Patients in both groups were preoxygenated with 100% O2. 

Induction was done with Inj.thiopentone 6mg/kg, with loss of eyelash reflex as the anaesthetic endpoint. 

After confirming that patient could be ventilated on mask, skeletal muscle relaxation was obtained with 

Inj.atracurium 0.5mg/kg.patients were ventilated with reservoir bag and mask for 3min. 

Endotracheal intubation was done with proper sized uncuffed armoured portex endotracheal tube.  Bilateral 

equal Air entry was checked, and tube fixed by adhesive tape. 

Patients in group I received Diclofenac suppository 2 mg/kg post induction.  

Patients in group II received Paracetamol suppository 20mg/kg post induction.  

In group lll ,patients received combination of Diclofenac 1mg/mg& paracetamol 10 mg/mg suppositories 

after induction. 

Patients were maintained on O2+N2O  & sevofiurane 0.8-1%with Inj.Atracurium & have controlled 

ventilation on pressure mode of ventilation of Drager workstation. 

Vital parameters, Heart rate, systolic blood pressure and SpO2 , ETCO2 were monitored every 10 min 

intraoperatively and their mean values found out.At the end of surgery ,Patients were extubated after 

reversal of neuromuscular blockade by inj glycopyrolate 0.002 mg/ kg & inj neostigmine 0.05 mg/ kg 
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Pain was assessed by the “Hanallah pain scale
2
”. This is a pain scale which categorizes pain based on 5 

parameters,  like systolic blood pressure,crying ,movements ,agitation(confused, excited) , complains of pain 

At 0 hrs after extubation, heart rate,systolic blood pressure,SpO2 and Hanallah Pain Scale were recorded. 

These parameters were also observed at 1,2 and 6 hrs after surgery in the recovery room and ward. Rescue 

analgesic was given routinely after 6 hrs postoperatively or when HPS score was>5 in the form of 

Inj.diclofenac IV 1mg/kg. All patients were observed for any side-effects in the postoperative period for 6 

hrs.in the ward, and any complication if occurred was treated in the conventional manner.The data obtained 

was statistically analysed. by Armonk NY USA software version 17 

Qualitative data were analysed by ANOVA (Analysis of variance) 

Categorical data were analysed by chi square tests. 

The P value of >0.05 was considered as statistically in significant.(NS) 

P<0.05 was statistically significant.(S) 

P<0.001  was highly significant ( HS) 

Results 

PARAMETER FINDING POINTS

SBP ↑< 20% of preoperative BP 0

↑ 20-30% of preoperative BP 1

↑>30% of preoperative BP 2

CRYING not crying 0

responds to age appropriate nurturing 1

does not respond to nurturing 2

MOVEMENTS no movements relaxed 0

restless moving about in bed constantly 1

thrashing (moving wildly) 2

rigid (stiff) 2

AGITATION asleep or calm 0

can be comforted to lessen the agitation(mild) 1

cannot be comforted (hysterical) 2

HANALLAH PAIN SCALE



 

 221 

Demographics: 

Parameter Group A Group B Group C Pvalue 

Age 7.88+/-2.42 7.96+/-2.56 7.75+/-1.98 > 0.05 

Gender 16: 14 15 : 15 14:16 >0.05 

Weight 18.24+/-4.95 17.52+/-5.02 17.82+/-4.89 > 0.05 

Duration of 

surgery 

50.4 +/-2.8 52.8 +/-1.6 53.2 +/-1.2 >0.05 

Table shows comparable demographic parameters in each group ( P>0.05) 

HPS Score 

HPS Score Group A Group B Group C P value 

1 hour 1+/-0.4 1+/-0.9 1+/-0.2 < 0.05 

2 hour 2+/-0.4 2+/-0.7 2+/-0.1 <0.05 

6 hour 5+/-0.5 5+/-0.7 5+/-0.1 <0.05 

 

Adverse reactions 

Parameter Group A Group B Group C P value 

Nausea 7(23.10%) 3(10%) 1(3.33%) P<0.05 

Vomiting 3(10%) 1(3.33% ) - P<0.05 

Intraoperative - - - - 
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Blood loss 

 

We found that rectal Diclofenac and Paracetamol,& their combination, possess analgesic action, but the 

postoperative pain scores in patients who received rectal Diclofenac & paracetamol  suppositories are better 

as compared to those in the paracetamol group, & Diclofenac group the difference between the pain scales 

being statistically significant (p<0.05). We also found that though the difference in mean heart rate and 

systolic blood pressure at various events in the groups is not statistically significant, diclofenac - 

paracetamol combination group shows greater stability with respect to effect on heart rate, especially 

postoperatively. Incidence of nausea was more with diclofenac suppository, though not statistically 

significant. 

We concluded that rectal diclofenac sodium ,paracetamol & their combination are good postoperative 

analgesics in pediatric patients undergoing minor surgeries. Diclofenac paracetamol combination provides 

cost-effective analgesia  & better  Haemodynamic stability . 

Discussion 

postoperative pain in children may trigger biochemical and physiologic stress response and cause 

impairment in pulmonary, cardiovascular, neuroendocrinal,gastrointestinal, immunological, and metabolic 

function. 

        We conducted a  randomized study to compare the efficacy of intraoperative rectal diclofenac and 

rectal paracetamol & their combination for postoperative analgesia in pediatric age group was conducted in 

a tertiary care Hospital. We found that rectal Diclofenac and Paracetamol & combination of both possess 

analgesic action, but the postoperative pain scores in patients who received rectal Diclofenac paracetamol 

combination are better as compared to those in the paracetamol group & Diclofenac group. 

           These findings were consistent with the findings of Baer GA, Rorarius MG, Kolehmainen S, Selin S. 

in Dec 1992
20

who compared the effects of rectally administered diclofenac (12.5 mg) with paracetamol (125 
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mg) on pre- and postoperative behaviour and the need for supplementary analgesia in 44 children scheduled 

for adenoidectomy (with or without myringotomy). The children who had received diclofenac were 

significantly quieter (< 0.05), easier to handle (p < 0.01) and cried less (p < 0.05) than those in the 

paracetamol group. During recovery, children in the diclofenac group needed fewer supplementary doses of 

intravenous pethidine than those receiving paracetamol (p < 0.001).  

              Similarly, O'Donnell A, Henderson M in March 2007
8
 studied management of postoperative pain in 

children following extractions of primary teeth under general anaesthesia: a comparison of paracetamol, 

Voltarol and no analgesia. Children reported significantly less pain when rectal Voltarol was provided prior 

to the extractions, as compared to paracetamol or no analgesia. The greatest amount of pain was reported by 

the group who had received no analgesia.  Jyoti Borkar, Nandini Dave in 2002
2
 studied the analgesic 

Efficacy of Caudal Block versus Diclofenac Suppository and Local Anesthetic Infiltration Following 

Pediatric Laparoscopy. They studied 50 children undergoing laparoscopy for diagnostic and therapeutic 

purposes. Their ages ranged from 3 to 13 years, and all belonged to American Society of Anesthesiologists 

(ASA) class I or II. Anesthesia was carried out using the standard procedure. Patients were randomly 

assigned to one of two groups. Group 1 received caudal block with bupivacaine 1 ml/kg after anesthetic 

induction. Group 2 received diclofenac suppository 3 mg/kg post induction and local anesthetic infiltration 

at the port sites at the end of the procedure. Pain was assessed using the Hannallah objective pain scale at 15, 

30, 60, 120, and 360 minutes postextubation. The pain scores were comparable in both groups at all times. 

They found the analgesic efficacy of diclofenac suppository combined with local anesthetic infiltration at 

port sites comparable to caudal block. The same pain scale was used in our study. 

 We  observed  that  though  the  difference in  mean  heart  rate  at  various events  in   the  groups  was  not  

statistically  significant but combination showed   greater  stability  with  respect  to  effect  on  heart rate, 

especially  postoperatively. 

Leont'ev DV, Babaev BD,et al In 2005
15

 conducted a study to comparatively assess the adequacy of 

postoperative analgesia using nonsteroidal anti-inflammatory drugs (NSAIDs) and paracetamol in children 

undergone "minor" surgical interventions. The efficiency of postoperative analgesia was evaluated, by using 
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central hemodynamic parameters that many investigators consider to be one of the major criteria for the 

adequacy of anesthesia. Comparative analysis of the efficiency of postoperative analgesia of the above 

agents has indicated that diclofenac and paracetamol have a sufficient analgesic activity and at the same time 

do not show the adverse reactions unique to narcotic analgesics. 

      Regarding adverse reactions,  The incidence of nausea was 23.30% in diclofenac group, while 76.70% 

had no side effects, In the paracetamol group, the incidence of nausea was 10.00%, while 90.00% had no 

side effects ,in combination group it was 4% incidence of nausea. 

Pluim MA, Wegener JT,et al in1999
10

 compared tramadol suppositories and rectal acetaminophen/codeine 

for postoperative pain relief. There was no difference in pain scores between the two groups. The incidence 

of nausea and vomiting was significantly higher in the tramadol-treated (84%) than in the 

acetaminophen/codeine treated group (31%). The relative risk of experiencing an episode of nausea under 

treatment with tramadol was 2.7 (95% confidence interval: 1.3-5.3; P = 0.0001) as compared with 

acetaminophen/codeine. 

    In our study, there were no complications such as increased intraoperative haemorrhage or increased 

postoperative blood loss, in any group. 

 Baer GA, Rorarius MG, Kolehmainen S, Selin S. (20)in Dec 1992 compared the effects of rectally 

administered diclofenac (12.5 mg) with paracetamol (125 mg) on pre- and postoperative behavior and the 

need for supplementary analgesia in 44 children scheduled for adenoidectomy (with or without 

myringotomy). There were no obvious differences between the groups in intra-operative bleeding (as 

estimated by the surgeon), or in measured blood loss. No postoperative complications became evident. 

Limitations: 

There was no control group in our study as we want to give analgesia to each child. 

Conclusion: 
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In nutshell  all suppositories give analgesia to children in each group but in comparison Rectal Diclofenac 

paracetamol combination  suppository provided safe  effective & cost-effective analgesia than  Rectal 

Diclofenac sodium suppository, Rectal paracetamol  suppository alone. 
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Abstract 

Background:  Intubating a patient with limited or nil mouth opening is always a challenge, particularly when 

fibreoptic laryngoscope is not available. Awake Blind Nasotracheal Intubation[ABNI] is one of the options 

for intubating such patients. It requires sufficient patient cooperation and comfort. Presently available short 

acting analgesics and amnesias are excellent choices for this exercise.  

Aims: The present study was to compare the two techniques while performing nasotracheal intubation: 

monitoring by spontaneous respiratory movement in rebreathing bag of breathing circuit, with monitoring by 

EtCO2 tubing attached to breathing circuit while performing [ABNI]. 

Study Design: This prospective randomized study of 60 patients undergoing Commando surgery with 

anticipated difficult airway. They were randomly assigned into two groups of 30 each according to the 

method used for [ABNI]. After complete airway block, Group (A) patients were monitored by spontaneous 

respiratory movement in rebreathing bag of breathing circuit while performing [ABNI] and while Group (B) 

patients were monitored by EtCO2 tubing attached to breathing circuit while performing [ABNI]. 20 
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patients were intubated at first attempt, 6 at second and 4 patients at third attempt in Group A, while 21were 

intubated at first, 5 at second and 4 at third attempt in Group B. These differences were insignificant.  The 

mean time required for successful intubation was in Group A (2.47± 0.068) min. and in Group B 

(2.42±0.057) min. which was insignificant. Also, success rate, hemodynamic changes and complications and 

severity score were comparable in both groups.    

In conclusion: This study showed that both the techniques in performing [ABNI] are equally valuable. There 

was no significant difference between the success rates of both techniques. [ABNI] under topical anesthesia 

may provide an alternative safe method in anticipated difficult intubation, particularly if fiberoptic 

bronchoscope is not available.  

 

Key words: Intubation: Awake blind nasal: Two monitoring techniques. 

 

Introduction 

Secure airway is an essential part during the management of anaesthesia. Airway difficulties during 

induction of general anesthesia are a concern for anesthesiologists. The incidence of difficult intubations has 

been reported to be 5.8%–6.2% in patients who have undergone general surgery
1
. In cases of nil or restricted 

mouth opening (<1.5 cm) a number of techniques are available which include blind nasal intubation, 

retrograde intubation using a guide wire, intubating with the help of a fiberoptic laryngoscope and 

tracheostomy
2
. Blind nasal intubation is a readily available technique for management of difficult airways, 

such as those in patients with a restricted mouth opening or damaged teeth
3
. If services of flexible fiber optic 

bronchoscope are not available, blind nasotracheal intubation is performed. [ABNI] has been widely 

described in the literature
4
.Blind nasal intubation was introduced in 1928 by Stanley Rowbotham and Evan 

Magill
5
. 

Here we present astudy on different technique of performing Awake Blind Nasal Intubation. 

Material and Methods 
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A prospective and randomized study of 60 patients with anticipated difficult airway with ASA physical 

status I- III was taken. After approval from the Research and Ethical Board G C S Medical College, Hospital 

and Research Centre, Ahmedabad, a detailed preoperative evaluation and all routine investigations were 

done. In patients having obstructive breathing, nasal obstruction was ruled out by detailed local examination, 

X-ray paranasal sinus, X- ray neck antero-posterior and lateral view taken to rule out shift of larynx, trachea. 

Written informed consent for surgery, anaesthesia, blood transfusion, crico-thyroidotomy and tracheostomy 

was obtained. Main purpose of preoperative visit here is airway evaluation and meaningful communication 

with patient as cooperation of patient is prime importance for success of this technique. Patient should be 

made to understand that –a) we are doing blind nasal awake intubation as conventional method is not 

possible and his/her to follow instructions given to him /her during the procedure; -b) his /her cooperation 

plays an important role.  

All the procedure from nebulization, decongestant drop, superior laryngeal nerve block, transtracheal block, 

position etc. were explained to the patient,and in worst scenario consent for the tracheostomy, was also 

taken. Our goal was a dry anesthetizedairway and calm patient  

Local anasethesia for nasal-tracheal airway:- 

1) 4% Lignocaine 4 ml in nebulization for topicalization before 20 min. and advised to take deep 

breath.  

2) Nasal mucosal decongestant drops of Xylometazoline 0.1% was used to clear passage and reduced 

chance of bleeding.  

3) Superior laryngeal nerve block-After identifying the greater cornu of hyoid, depress the carotid 

artery laterally and posteriorly by index finger of non dominant hand. With dominant hand, a 24 G 

needle is ‘walked off’ the cornu of hyoid bone in an anterior – inferior direction, aiming toward the 

middle of thyrohyoid membrane. A slight resistance is felt as the needle advanced through the 

membrane, usually at a depth of 1 to 2 cm. The needle at this point has entered the pre-epiglottic 

space. After confirming with negative aspiration of air or blood, Inj. 2 % Lignocaine 3 ml was 

injected to block superior laryngeal nerve. The block was repeated on other side also. 
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4) Translaryngeal (Transtracheal) Block 

The patient is asked not to talk, swallow or cough until instructed. The midline of cricothyroid 

membrane is identified. The index and thumb of non dominant hand was used to stabilize the trachea. A 

small skin wheal was raised by injecting small volume of Inj.2% Lignocaine by 24 G needle in midline 

in crico-thyroid membrane. A 22G Viggo( catheter over needle) attached to a 5 ml syringe contained 3 

ml saline was advanced through the skin perpendicularly or slightly downward by continuously 

aspirating. When air is freely aspirated, catheter is advanced over the needle. After removing needle 

again, check the aspiration of air through the catheter, Inj. 2% Lignocaine 4ml containing 5 ml was 

injected after aspiration of air. The patient is warned to expect vigorous coughing on injection and local 

anaesthetic is injected rapidly during inspiration.  

Various nasal airways, nasal endotracheal tubes, retrograde intubation kit, endotracheal tube exchanger, 

cricothyroid set, tracheotomy set for emergency situation were kept ready. 

Patients were randomly allocated in two group of A and B of 30 each.  

In Group A -patient was monitored by spontaneous respiratory movement in rebreathing bag of breathing 

circuit while performing [ABNI]  and 

In Group B- patient was monitored by EtCO2 tubing attached to breathing circuit while performing [ABNI].   

Patient was shifted to OT and all monitors (ECG, NIBP, SPO2 and ETCO2) were applied. I/V line were 

secured and ringer lactate solution was started at 10ml/m. Patient was premedicated with Inj Midazolam 

0.02 mg/kg I/V and Inj. Glycopyrolate 0.05mg/kg I/V after establishing monitoring. Inj. Rantac150 mg and 

inj. Ondansetron 4mg I/V were given for aspiration prophylaxis. No more sedatives/analgesics or 

anaesthetic agents were used. 

A big pillow was kept under the shoulder and ring was kept under head and instructed to keep head in 

extended position, to achieve sniffing position. The portion of head side of table should be elevated 5 

degree.  
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Patient was preoxygenated with 100% O2 for 5 mins. Then a jelly lubricated nasal airway no. 6.0 to 8.5 was 

passed through each nostril to know which passage is clear. Now North Pole Nasal Endotracheal cuff tube 

with soft ivory material - Portex , soft, cuffed 7mm ID endotracheal was advanced through wide more patent 

nostril. Here patient was instructed to take deep breadth from nose and keep mouth close while advancing 

the tube into oropharynx. 

 In Group A - endotracheal tube was attached to breathing circuit with O2 flow of 4 L/min. to monitor 

respiratory movement on the bag and, 

In Group B- endotracheal tube was attached to breathing circuit with EtCO2 guide tube via T piece with 

oxygen flow of 4 L/min attached to monitor respiratory wave form and EtCO2 value.   

Usually we could hear breath sounds through the tube, or respiratory movement on bag in Group A or breath 

sound and ETCO2 wave on monitor in Group B. If too much jelly or secretary sounds were there, then 

suction catheter was passed through other nostril and secretions were to be removed. Under the guidance of 

monitoring, we advanced the endotracheal tube in inspiration. When monitoring got lost or diminished, then 

little withdrawal of the tube and again advancing the tube with minor change in direction i.e. change in head 

extension or flexion by adding or removing a support behind the chest or adding support to ring below head, 

change in head side to side rotation was also tried.  Tube was advanced into epiglottic opening with 

maximum breath sounds/ EtCO2 tracing. Position of tube in trachea was confirmed by EtCO2 weaves at 

least >6, respiratory movement in circuit, speech ability after inflation of cuff. Bilateral equal auscultation 

was also confirmed. 

Then,  Inj. Fentanyl 100 mcg +Inj. Propofol 100 mg + Inj. Atracurium 25 mg.were given intravenously. Cuff 

waschecked after giving relaxant for any leak. Then patient were kept on ventilator and routine anaesthesia 

were conducted. Nasogastric tube was passed from other nostril. 

During the study we have recorded Time duration of intubation, no. of attempts, and hemodynamic 

parameters were recorded. If Intubation time > 3 min or patient refuses or SpO2 is <90 or cardiovascular 

variable changed >20% of base line value, then second attempt was attempted after 3 min. and 3 intubation 
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attempts limited to 3  min each. After a gap of 3 min in between were allowed for intubation. Intubation time 

was noted from tube insertion to nostril to confirmation of tracheal placement. 

During the whole procedure, base line (after giving topicalization, Superior laryngeal nerve block and 

transtracheal injection), pre intubation, post intubation hemodynamics and SpO2were recorded.  

Nasal bleeding, SpO2<90,patient discomfort, hemodynamic changes, (20% changes in basal), strider, cough, 

bronchospasm, laryngospasm were observed intra operatively. Postoperative complication like sore throat 

and hoarseness of voice were also recorded. Retrograde acceptance level of patient were asked and noted as 

severity score. 

Rest of the management anaesthesia was in conventional way. And patient was shifted to ICU for 

observation. 

Data were collected, tabulated and results were analysed statistically using Student’s t test and chi square 

test and probability values p<0.05 were taken as significant. 

Observations and Results 

Majority of the patients in this study, were for Commando Surgeries or for release of trismus.  There was no 

significant difference with respect to age, sex, weight, height in demographic characteristics of both the 

Groups (Tab.1). 

 

Tab. No. 1 - Demographic data  

 

 

Data Group A Group B  p value 

Age 45.8±15.3 47.3±13.2 0.6547 

M:F 24:6 23:7  0.4553  

Wt.(Kg) 62.90± 6.23 60.73± 5.43 0.917 

Ht(cm.) 150.93±5.94 148.83±5.42 0.921 
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Awake nasal blind intubation was successful in all 60 patients. The number of attempts was statistically 

insignificant between both the groups (Tab. 2). 20 were intubated at first attempt, 6 were intubated at second 

attempt and 4 were intubated at third attempt in Group A, while in the Group B, 21,5,4 were intubated at 

first attempt, second attempt, third attempt respectively. 

Tab.2. No of attempts        

No of attempts Group A (%) Group B (%) P value 

1 20(66.6) 21(70) 0.7813 

2 6(20) 5(16.6) 0.7386 

3 4(13.3) 4(13.3) NS 

 

The mean time required for successful intubation was comparable. In Group A it was 2.47 ±0.068 min and 

in Group B it was 2.42±0.057 min. Majority of patients in both the groups took <3min. 

Tab. 3. Time for intubation 

 

 

There was no significant difference at baseline, after airway block as regards to heart rate, systolic blood 

pressure, diastolic blood pressure, mean arterial blood pressure and arterial oxygen saturation. While heart 

rate, mean arterial blood pressure were significantly increased immediately after successful intubation in 

both the groups with insignificant difference. (Tab. 4.) 

 

 

Time(min) Group A (%) Group B (%) p value 

≤3  20(66.6) 21(70) 0.7813 

4-7  10(33.3) 9(30) 0.7813 

Mean time 2.47±0.068 min 2.42±0.057 min N S 
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Tab.  4. Hemodynamic variables 

Parameters Group A Group B p value 

Pre op HR 81.29±10.3 84.6±11.63 0.6594 

Post Intubation HR 94.39±16.3 91±14.43 0.5844 

Pre op SBP 118.34±15.3 121±12.23 o.5699 

Post Intubation SBP 130.15±16.36 136±14.63 0.5414 

Pre op DBP 76.6 ±5.3 74.6.3±6.2 0.8114 

Post Intubation DBP 85.7± 6.3 86.3± 5.85 0.35097 

Pre op Mean BP 90.50± 8.63 90.08±8.20 0.4236 

Post intubation Mean 

BP 

100.5±9.65 102.86±8.77 0.161 

Pre op SpO2 97±3.6 96±4.2 0.163 

Post Intubation SpO2 100±0 100±0 1 

Complications during intubation were observed in both the groups and were not statistically significant. 

None of patients develop bronchospasm, laryngospasm, hypoxia, severe tachycardia and hypertension. 

Cough was there during intubation in 7 Group A and 8 in Group B. Mild bleeding was observed in 6 in 

Group A and in 5 in Group B. (Tab.no.5) 

 

Tab. 5. Complication during Intubation  

 Group A (%) Group B (%) p value 

Cough 7(23.3) 8(26.3) 0.889 

Bleeding 6(20) 5(16.6) 0.1113  
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No major post operative complications were observed. Mild sore throat and hoarseness of voice were 

observed in group A and Group B as shown in Tab. No 6, which were not significant.  These post operative 

complications were for short period and resolved in 24hrs.  

Tab. No.6. Post operative complications  

Postoperative complications Group A (%) Group B (%)    p  value 

Mild Sore throat 12(40) 11(36.6) 0.061 ns 

Hoarseness of voice 10(33.3) 9(30) 0.077 ns 

Severity score (Retrograde patient acceptability) were tabulated as per Tab. No.  7. Majority of the patients 

23 in Group A and 21 in Group B had no unpleasant experience. 7 patients in Group A and 9 patients in 

Group B respectively experienced mild uncomfortable during procedure, which was taken care by 

assurance. But severity score was not significant in both the groups. 

Table no 7. Severity score 

Severity score Group A (%) Group B (%) p value 

Not unpleasant 23(76.6) 21(70) 0.7744 

Uncomfortable/unpleasant 7(23.3) 9(30) 0.7655 

Most unpleasant/ Intolerable 0 0 1 

 

Discussion 

Difficult airways are a major concern for anesthesiologists. Difficulties with tracheal intubation greatly 

contribute to morbidity and mortality associated with anesthesia
1
. According to an updated report from the 

ASA Task Force on Management of the Difficult Airway
2
, Awake tracheal intubation is indicated when 

difficulty in both tracheal intubation and ventilation through a facemask is predicted.  
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For patients with whom tracheal intubation is either difficult or impossible, blind nasal intubation has 

become an accepted method for securing an airway
2
. [ABNI]  usually does not require availability of a 

special device or appropriate operator training
6
.   

Presence of blood and secretions do not increase difficulty in blind nasal intubation unlike fiberoptic 

technique.  

Pre-anesthetic evaluation in order to recognize potentially difficult airways is intended to decrease morbidity 

and mortality related to airway management. Reviewing patient medical records and establishing medical 

histories are the first steps in the safe control of airways. Physical examination of the anatomical features of 

the head and neck is useful for detecting physical characteristics that may indicate presence of a difficult 

airway. 

[ABNI] is easier to describe than to perform.   

The nasal mucosa should be gently prepared with nasal mucosal vasoconstrictors and local anesthetic 

agents, especially on awake patients. The patient’s head and neck, if not contraindicated, are then placed in 

the sniffing position. The endotracheal tube should be lubricated and passed along the floor of the nose 

beneath the inferior turbinate
7
.  

Once the endotracheal tube has passed into the nasopharynx, the monitoring of breath sounds becomes the 

key for successful intubation into trachea.  

At each inspiratory effort, the tube should be advanced while constantly monitoring breath sounds either by 

monitoring bag movement of breathing circuit attached to the nasotracheal tube or monitoring bag 

movement and EtCO2 of breathing circuit attached to the nasotracheal tube. If advancing the tube results in 

loss of or reduction in breath sounds, then the tube should be withdrawn to the point at which the breath 

sounds are maximally heard. The endotracheal tube then can be turned slightly and readvanced with each 

inspiratory effort. Successful tracheal intubation will be detected by continued auscultation of distant breath 

sounds, some resistance as the tube passes through the vocal cords, the patient coughing, and the 

capnographyreading and waveform. This is standard technique of blind nasal intubation
5
. 



 

 238 

 If repeated insertions of the endotracheal tube fail to enter the trachea, then the tube should be withdrawn to 

the point when the breath sounds are heard loudest.  At this point, 10 ml of air can be introduced into the 

tube cuff (this directing the tube tip anteriorly away from the posterior pharyngeal wall) and the 

endotracheal tube can be advanced a further 2 cm without loss of breath sounds.  The cuff is then deflated 

and the tube advanced further into the trachea
8
. Most commonly, the tube tends to enter the oesophagus. 

Extending the patient’s neck or providing cricoid pressure tends to align the tube with the glottis and may 

increase the chances the success. Breathing sounds are confirmed and then the tube is advanced into the 

trachea through the glottis. If unsuccessful, the patient’s head is repositioned and the tube is facilitated via 

optimal external laryngeal manipulation
8
. 

 In this study we compared the two techniques: 1) by monitoring bag movement of breathing circuit attached 

to the nasotracheal tube with 2) by monitoring bag movement and EtCO2 of breathing circuit attached to the 

nasotracheal tube, for performing blind nasal intubation in patients with anticipated difficult intubation. Skill 

of the physician performing the blind nasal intubation is the main determinant for success. Both techniques 

provided equal satisfactory results with high degree of success (100%) with no morbidity. In agreement with 

this study, Davies JAH
9
, reached a success rate up to 93% in blind nasal intubation 

Average success rate was 71.3% for participating paramedics who previously attempted blind nasal 

incubation fewer than 4 times
10

.  

At first attempt, blind nasal intubation was successful in 66.6% in Group A and 70.0% in Group B. In 

addition, no significant differences observed between both groups in the number of attempts required for 

successful intubation as 20% and 13.3% of patients intubated at second attempt in Group A and Group B, 

while equal number at third attempt in both the groups.      

Alain et al
11

, in a study including 20 anaesthetized patients wearing a rigid cervical spine collar and 

breathing spontaneously,  found  that  blind nasal intubation using a cuff inflation technique, was successful 

in 19 of 20 patients (95%), of them 14 patients was successful in the first attempt (70%).  
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In contrast, Gold and colleagues
12

 found that 40% of their patients required 4-12 attempts for successful 

blind nasal intubation.  

 Actually blind nasal intubation is a technique learned only by practice and easily mastered psychomotor 

skill with a low complication rate
5,13

.  

Danzl and Thomas
13

, reported a success rate of 92% in emergency room patients requiring nasal intubation. 

The physicians examined had at least 3 months' experience in emergency medicine, but the time taken to 

intubate and incidence of hypoxia were not recorded.      

The high success rate in the present study could be related to ETT selection and proper patient position and 

communication. Selecting a thin walled, proper curved and slight smaller size ETT, while patient in morning 

sniff position, be asked to take deep breath during advancing ETT through airway passages could overcome 

these difficulties. Also, ETT tip could be noticed sticking the lateral laryngeal structures, and should be 

manipulated accordingly.  

In the current study, the mean time required for successful intubation was comparable. In Group A it was 

2.47 ±0.068 min and in Group B it was 2.42±0.057 min. Majority of patients in both the groups took <3min 

for intubation. 

Alain VE et al
14

recorded  20.8±23 seconds for intubation using blind nasal when the ETT cuff was inflated 

in the pharynx. 

In present study, there was no significant difference between the two groups regarding hemodynamic 

parameters. Heart rate and mean arterial blood pressure increased significantly immediately after intubation 

in both groups which could be attributed to the pressor response of intubation itself, however these changes 

were within the acceptable clinical range. These change correlates with other studies of blind nasal 

intubation.  

None of patients in the study developed bronchospasm, laryngospasm, hypoxia, severe tachycardia and 

hypertension. Slight discomfort in 6 and 7 patients respectively in Group A and Group B. Cough was there 
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during intubation in 7 group A and 8 in group B. Mild bleeding was observed in 6 in group A and in 5 in 

group B. Mucosal trauma with nasal bleeding could be related to the step of blind insertion of ETT through 

the nasal passages. 

No major post operative complications were observed. Mild sore throat and hoarseness of voice were 

observed in group A
12,10

and Group B
11,9

 respectively , which were not significant. These post operative 

complications were for short period and resolved in 24hrs.  

Severity score (Retrograde patient acceptability) were observed in the study. Majority of the patients 23 in 

group A and 21 in group B had no unpleasant experience. 7 patients in group A and 9 patients in group B 

were mild uncomfortable during procedure which was taken care by assurance. But severity score was not 

significant in both the groups. 

 

Conclusion 

Despite the multitude of available airway management techniques, [ABNI]  under topical anesthesia may 

provide an alternative safe technique in cases of anticipated difficult intubation, particularly if the fiberoptic 

bronchoscope is not available. Its simplicity ensures that it is a less expensive option. Our both techniques 

are equally good in performance and either can be used for performing [ABNI]. 
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ABSTRACT 

Introduction 

Adopting optimal breast feeding practices is fundamental right to a child’s survival, growth and 

development. Despite all the potential benefits, only about two fifths of infants 0-6 months of age 

worldwide are exclusively breastfed. Analysis of data on feeding practices among infants highlights 

the need for accelerated programming in this area. Present study was aimed to survey feeding 

practices in infants up to 6 months and observing variables for faulty feeding practices 

Method 

Mother of infants up to 6 months coming from urban area in a tertiary care hospital  were interviewed for 

feeding practices as per preformed questionnaires. If feeding practices were faulty all details regarding 

various factors leading to same were asked and analysed. 

Results 

Total 518 mothers were interviewed. Only 37% infants were exclusively breast feed, in 29% feeding was 

started in 1
st
 hour of life and in 25% some form of prelacteal feeds were given. On analysing different 

factors for faulty feeding practices we found that primigravida, CS delivery, (p<0.001)different myths 

regarding mother health, baby health, and breast feeding, lack of awareness ,faulty feeding techniques, low 

socioeconomic status(65%) and poor education(80%) were contributing factors leading to same. There were 

multiples factors in single mother for faulty feeding practices. 

Conclusion 

Promotion, support and adherence to recommendations of breast feeding is still a gold standard to gain 

optimal growth and development of children. still health personnel has to do lot more to particularly in field 

of proper education, explanation and demonstration in field of same. Using newer media technology like 

mobile and TV will be helpful to spread it fast. 

Key word 

Exclusively breast feed 
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Introduction 

Good nutrition forms basis of good health of child. This concept endorses the scope of primordial prevention 

i.e. ‘a healthy baby in to a healthy environment.’ WHO and UNICEF launched the baby friendly hospital 

initiative in 1992.
(1-6)

IYCF for feeding guidelines were introduced in 2002
(8)

.WHO every yearly reinforcing 

breast feeding guidelines and steps for promoting same .WHO recommends exclusive breast feeding up to 6 

months, breast feeding on demands, no bottles, no prelacteal feeds. Various feeding promoting and 

supporting programmes including breast feeding weeks, antenatal and postnatal counselling, advertisements, 

and posters are going on for reinforcing same. There is global strategy for IYCF and intensive training of 

health personnel to implement same. We know that virtually every mother can breast feed, provided they 

have accurate information, and support from family, society and health care system. 

According to datas of 2017 globally after this many years only 38% of infants are exclusively breastfed. No 

country in the world fully meets recommended breast feeding standards. Faulty breast feeding practices 

leads to 11.6% mortality in children less than 5 years of age group.  India is second most contributing 

country for same. In 2012 WHO has endorsed global nutrition targets to be achieved by 2025.in India 

according to NFHS 5 54.9% infants are exclusively breast fed, with wide  variability across states. 
(3-9)

There 

are limitation of datas as from many states very less datas are available. And most of the datas were from 

south India.  This datas shows positive trend in EBF in India but more intense inputs and concentrated action 

on an area of this with intense survey is needed. 

Present study is aimed to observe breast feeding practices in infants up to 6 months coming from urban area 

in a tertiary care hospital. 

Methods 

This was a prospective observational study done in a tertiary care centre over period of 6 months. Mother of 

the infants up to 6 months, coming from urban area, was interviewed. Detailed demographic data and 

delivery history was taken. According to recent IYCF guidelines preformed questionnaires regarding breast 

feeding practices were filled. According to FBNC guidelines proper feeding position and attachment while 

feeding was observed. All details of feeding practices up to 6 months including various variables of faulty 

feeding practices, myths regarding breast feeding, breast problems, awareness, media exposure were asked 

as per questionnaires, noted and analysed.  

Results and discussion 

Total 518 mothers were interviewed. 

Sex       boys 

             girls 

301 (58.10%) 

217(41.90%) 

SE status      class 5 

                      Class4 

                      Class3 

                      Class2 

166(32.04%) 

176(33.97%) 

108(20.84%) 

47(9.07%) 
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                      Class1 

            

21(4.05%) 

Education illiterate 

                   Middle school 

                   High school 

                   Graduate 

                   Professional 

4(0.77%) 

210(40.54%) 

216(41.69%) 

83(16.02%) 

5(0.98%) 

Delivery place  hospital 

                           home 

518(100%) 

0 

Mode of delivery VD 

                                LSCS 

321(62%) 

197(38%) 

Gravidity      primigravida 

                       multigravida 

217(41.89%) 

301(58.10%) 

 we had significant no of mothers coming from lower socio economic status and also significant no of 

mothers had education only up to high school only. Later we found this were also one of the contributing 

factors for faulty breast feeding practices. 

Breast feeding practices 

Breast feeding OBSERVATION 

Initiation within 1 hour of delivery  

YES 

                         

NO 

107(20.65%) 

411(79.34%) 

Colostrum given for 3 days               

YES 

                                                                

NO 

352(68%) 

166(32%) 

Prelacteal feeds given                        

YES 

                                                               

NO 

131(25.2%) 

387(74.7%) 

Exclusievely breast fed up to            

YES 

172(37.31%) 
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6 months                                               

NO 

346(66.79%) 

We have observed that even if all deliveries were hospital deliveries only 20.6% mothers had started breast 

feeding within one hour of birth. CS mode of deliveries, post partal pain, primi mothers, lack of awareness 

and local myths regarding starting of feeding and colostrums were major contributing factor for failure of 

initiation of breast feeding as early as possible. And this was the reason for giving prelacteal feeds in 25.2% 

babies. Prelacteal feeds were mostly water, milk and honey. Proper feeding of infants can increase their 

chances of survival. It can also promote optimal growth and development, globally, only 42 per cent of 

newborns are put to the breast within the first hour of birth, and only 2 in 5 infants less than 6 months of age 

are exclusively breastfed. We also observe similar trend in our study. 

We have observed that only 37.31% mother had given exclusively breast feeding up to 6 months. and further 

asking questions regarding faulty feeding practices we have observed flowingly. 

variables of faulty feeding practices Observations(346=n) 

Proper position and attachment      YES 

While feeding                                       NO 

92(26.5%) 

254(73.5%)) 

Type of top feed                                water 

                                                             Milk 

                                                             

others 

181 

122 

70 

Bottle feeding given    YES 

    NO 

107 

239 

Causes for top feeding  inadequacy 

 Health issue 

 Breast problems 

 Myths 

                                               Baby remain 

hungry 

                                      Baby not gaining 

weight 

113 

207 

126 

334 

200 

103 

Myths  about                         colostrums 

                                                Top milk 

                         water 

                                                Baby weight 

105 

89 

156 

99 
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                                               Mother 

health 

69 

 

Breast problems    inverted nipples true 

                                                               

Partial 

                                 Breast engorgement 

                                  Cracked nipples 

                                 Breast pain 

                               others 

10 

70 

120 

138 

187 

22 

Relationship between mode of delivery and faulty feeding practices  

Mode of delivery Faulty feeding practice P value<0.001 

Normal delivery(321) 178 

Caesarean section(197) 168 

 Relationship between gravidity and faulty feeding practices. We have 197 babies delivered by CS and 

amongst them 168 (p<0.001)had faulty feeding practice Looking at the global causes of delayed breast 

feeding initiation, caesarean section as a mode of delivery was found to be one of the major factors reported 

[17]. 

Gravidity Faulty feeding practices P value<0.001 

Primi gravid (217) 190 

Multi gravid  (301) 156 

 

Awareness in mothers regarding breast feeding practices 

Information from   family member 

                                  Health personnel 

                                   No idea 

298(57.5%) 

132(25.48%) 

88(16.98%) 

Media exposures     yes 

                                    no 

137(26.44%) 

381(73.55%) 

Mobile availability    yes 

                                     no 

448(86%) 

70   (14%) 
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Based on questionnaires while evaluating faulty feeding practices we came across so many interesting facts. 

We had 346 mothers who had not exclusively breast feed their child up to 6 months. Amongst them on 

observing we observed that 73.5% had no proper position and attachment while feeding, which was 

significant (p<0.001). This factor was contributing to almost all problems regarding breast issues and baby 

issues and started vicious cycle of starting up top feed. 

Most of mother was giving water thinking child is thirsty. Many were giving milk and water or milk alone. 

And some were giving other forms of top feed including honey, jaggary water, and rice water. 107 mothers 

were giving bottle feeding. On evaluating reason for giving top feed we observed that 113 mothers felt they 

had inadequate secretions as they had either myth regarding secretions, they were not knowing about 

adequacy, they thought that babies were not gaining weight and crying a lot. Thus this all factors were 

overlapping. There were multiple factors which all together led to faulty feeding. Many mothers had so 

many myths regarding colostrums, honey, adequacy of milk, child health and that led to giving top feed to 

babies. Similar findings were observed in many India studies since last years and there is no change even 

after this many years 
.(12-15)

 We also observed that almost 50% mothers had one or more type of breast 

related problems and they all were not knowing proper position and attachment while feeding. This was also 

a major contribution factor leading to introduction of top feed. 

We also observed that lack of awareness in primigravida mothers and pain related issues with different myth 

regarding operations in CS delivered babies were also major contributing factors for faulty feeding 

practices
.(17) 

While questioned about awareness for breast feeding we observed that still only 25% female were informed 

by health personnel (P<0.001) and most of the time they get information from family members that were 

inappropriate. Though these mothers were from urban area most of them came here from rural area after 

marriage and had no idea about ideal breast feeding practices. Even 73% had no media exposures including 

boards, advertisement, pamphlets of breast feeding practices. They were hospital delivered and had mamta 

card but had not read it or explained by health personeal.Thus we observed that antenatal and postnatal 

counselling by health personnel is very crucial for ideal feeding practices.  Other studies have reported that 

strengthening ANC proves crucial in improving the rates of breast feeding. Mattar et al. 
[14, 18,19]

 investigated 

the effect of counselling during antenatal services on breast feeding habits and found that counselling and 

education significantly improved breast feeding practices post-delivery with Odds of 2.6 at 3 months and 2.4 

at 6 month.  On asking we came to know 86% had mobile access but not seen any information regarding 

feeding practices in mobile. 

Conclusion 

 Optimal feeding practices are necessary to get proper growth and development of child. WHO and UNICEF 

recommendations have to be followed both in developing and developed countries to get the same. Problems 

regarding breast feeding in both developing and developed countries are different. 

In developing countries still social myths, breast problems, lack of education and awareness and information 

regarding techniques and advantages about breast feeding in mothers are leading causes for faulty feeding 

practices. Rigorous integrated approach by interventions from policy makers and healthcare providers. 

Counselling for initiating and maintenance of breast feeding during prenatal and post-partum periods is 

needed. This can be achieved through the existing services and introducing newer ways involving media 

including mobile. 
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ABSTRACT: 

BACKGROUND:  

Geriatric patients of open hernia repair have comorbidities. Impaired cardiopulmonary reserves. ultrasound 

guided regional blocks nowadays very popular. 

AIMS &  OBJECTIVES  

 To explore  anatomical landmark guided TAP block as well as effect of mgso4 as adjuvant to LA for post 

operative analgesia. 

OBSERVATIONS & RESULTS: 

 Mgso4 in TAP block provided  better sensorimotor blockage,& prolonged  Postoperative analgesia  then 

Local anaesthetic agent alone. 

CONCLUSION: 

 Mgso4 is good adjuvant  to LA in anatomical landmark guided double TAP block ,it provides prolonged 

postoperative analgesia. 

KEY WORDS:  

 Mgso4 ,Anatomical landmark guided  TAP block, open hernia repair, geriatric patients. 

INTRODUCTION 

Inguinal hernia repair surgery is one of the commonest surgery in male geriatric patients . (1) multimodal 

Anaesthesia techniques can be done  like general anesthesia (GA), neuraxial anesthesia (spinal or epidural) 

or peripheral nerve blocks and TAP block. Geriatric patients have poor cardiorespiratory reserves so general  

anaesthesia  may  not be a  good  option  for  inguinal  hernia  repair  surgery  because  it  affects  

cardiopulmonary  functions  the most. 

    Neuraxial anesthesia (spinal or epidural anesthesia) is an attractive choice  But in geriatric patients 

hypotension and other hemodynamic changes are often observed as autonomic nervous system response is 

diminished with aging and sympathetic block with epidural anesthesia cannot be controlled (2).  
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Cardiovascular system may be profoundly affected by spinal anaesthesia due to unavoidable sympathetic 

blockade. Hypotension is the most frequent side effect of spinal anaesthesia, occurring in more than 30% of 

patients (3). In conventional spinal anaesthesia it is not possible to limit the accompanied sympathetic block 

that normally exceeds the sensory block by 2-6 segments (4, 5). Ward et al (6) reported a decrease in mean 

arterial blood pressure of 21.3% of the base line following spinal anaesthesia. 

      The Transversus abdominis plane (TAP) block is a relatively new regional anesthesia technique that 

provides analgesia to the parietal peritoneum as well as the skin and muscles of the anterior abdominal wall 

(8). It has a high margin of safety and is technically simple to perform, especially under ultrasound 

guidance. TAP block can preserve bladder and lower limb motor function thereby assisting early 

mobilization after surgery. Historicaly described just a decade ago, it has undergone several modifications, 

which have highlighted its potential utility for an increasing array of surgical procedures (9). Despite a 

relatively low risk of complications and a high success rate using modern ultrasound guided techniques, 

TAP blocks can be good alternative to spinal anaesthesia (10). 

Mgso4 is NMDA antagonist. It  modulates pain at dorsal horn level when given intrathecally.(23) mgso4 is 

good adjuvant to Local Anaesthetic agent in peripheral nerve  blocks(25) 

 This study was undertaken to compare the safety and efficacy of  Mgso4  with Placebo (NS) as adjuvant to 

LA in anatomical landmark guided  TAP block  for unilateral hernia repair.    

MATERIAL AND METHODS 

The  study  was  a  comparative observational study,  after a  written  informed consent  from all the  

patients.present  study  was of elective  60 adult  male patients of   Geriatric age  group having American 

Society of Anaesthesiologists (ASA) grade  I , II ,&III  divided  randomly into  two  groups  of  30  each 

(using randomised seal  opaque envelope )  They  were  given  Ultrasoud guided TAP block with or without 

Mgso4 in  unilateral fully reducible indirect inguinal  hernia  repair  surgery with mesh repair. 

  EXCLUSION CRITERIA:  

 patients who did  those not  give consent, those with  known  hypersensitivity  to  local  anaesthetic  drugs, 

patients having bleeding  disorders, untreated or uncontrolled  co-morbidities  like  diabetic  mellitus,  

hypertension, ischemic heart disease, morbid obesity and chronic renal failure, those with infection  at  the 

site  of  injection, patients with psychiatric  disorders, and metabolic diseases.  

Routine  investigations  like  complete  blood  counts,  urine  examination,  bleeding  time,  clotting  time,  

chest  x-ray  PA  view,  electrocardiogram  and  other  relevant  investigations  were  done  in  all  patients  

pre-operatively.  

Group allocation: 

Randomisation was done by Randomisation table.(26) Randomised Group allocation was done by sealed 

opaque envelope method. 

Execution of sealed opaque envelope was opened just before the time of giving  TAP block. 

Sample size calculation: 
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Sample size was calculated on base of VAS as primary assuming standard deviations (SD) of 0.1 cm, 

minimum needed sample size to detect difference of 0.1 cm on  VAS of 10 cm with alpha error of 0.05 & 

power of 80%, sample size was 27 in each group.we have enrolled 30 patients in each group. 

Group- T patients received  anatomical landmark guided (USG) Transversus  abdominis  plane  block  

(TAPB)  with   30ml  of  0.375% isobaric  bupivacaine,and isobaric  lignocaine 1.5% 10 ml on the side of 

hernia repair  with 1 ml Normal Saline . 

 Group- TM  patients received same LA with 150mg of 50% Mgso4  (0.3 ml) in NS to make 1ml volume. 

0.3 ml volume was taken by insulin syringe(12 marks of syringe).The same anesthetist performed all 

procedures in both groups.   

Preoperative preparation: 

The  patients  were  assessed  thoroughly  in the preoperative  room with Nil by mouth of 6  hours   a  good  

IV  access  was  secured  and  intravenous  fluid  (ringer lactate) started at 10 ml/kg.  

Thereafter,  patients  were  shifted  to  operation  theater  and  all  standard monitoring  devices  were  

attached  which  included noninvasive  blood  pressure, Heart Rate, respiratory rate and  SpO2. Anaesthesia 

workstation was prepared e cardiopulmonary Resucitation,all emergency drugs were kept ready.All patients 

were connected to venturimask and were given oxygen @ 4 litres/ min throughout the intraoperative 

procedure. Each patient was premedicated with intravenous ondansatron 0.04mg/kg in the operating room 

before the procedure. 

 patients  were  placed  in  supine  position  on  Operation  table.  After  draping and  taking  all  aseptic  

precautions on the side of operation, unilateral TAP block was given through triangle of Petit,& loss of 

resistance was feel by 2 pops off & study drug was given according to group allocation. 

( A successful block means a sensory block of unilateral T10 to L1 dermatomes by 30 minutes, after which 

it was considered as a failure and patient was given GA) .  

Time  of  onset  and  time  taken to  achieve  highest dermatomal  level  of  sensory  block  was  recorded. 

motor  block was access by modified bromage scale. 

 Patients with inadequate block were also converted to GA and excluded from study. 

Heart  rate, continuous ECG,  blood  pressure  and  SpO2   were  monitored  and  recordings  were  taken  

preoperatively,   at  5  minutes  intervals  initially  for  20  minutes,  at  30  minutes,  at  45  minutes,  at  60  

minutes  and  post-operativly.  

Patients were watched for Perioperative Adverse  effects like  nausea,  vomiting,  bradycardia,  hypotension, 

altered sensorium or seizure episodes due to inadvertent intravascular injection of Local anaesthetic agent, 

Viseral perforation,  intraperitoneal  injection,  bowel  perforation were  recorded& if occurred treat 

accordingly . 

• Hypotension  was defined  as  decrease  in  systolic  blood  pressure  greater  than  20%  from  baseline,&  

was  treated  with  ephedrine  6  mg  IV  bolus  and  was repeated  if  required.  

 • Bradycardia was defined as Heart  rate  less  than 60  beats  per  minute &was  treated  with  0.3-0.6  mg  

of  atropine  IV  bolus.     

The quality of block   was assessed according to the following scale: 
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•Numeric Scale for Quality of Block: 

Grade IV: (Excellent) No complaint from patient. 

Grade III: (Good) Minor complaint with no need for the supplemental analgesics. 

Grade II: (Moderate) Complaint that required supplemental analgesia. 

Grade I: (Unsuccessful) Patient given general anaesthesia.   

Intermittent bolus of 25-50 mcg of fentanyl was given intravenously to patients who needed   Perioperative 

supplemental analgesics ,as no motor blockage was there due to  TAP block. All  patients  were  observed  

in  postoperative  recovery  room    for   duration  of  analgesia ,  time to first rescue analgesic requirement 

and total analgesic consumption in  24  hours.  The patients were assessed for pain , based on Visual 

Analogue scale (VAS).  The  patients  were  explain about VAS in detail..  

Post operative analgesia 

Inj.Tramadol 50 mg intravenous  was  used  as  a  rescue  analgesic  in  patients  who  had  VAS  score  >3  

postoperatively.  

STASTICAL ANALYSIS: 

Comparability of the groups was analyzed by student’s t test.  For intragroup comparison paired ‘t’ test was 

used and for intergroup comparison unpaired ‘t’ test was used.  we used a sample size of total 60 patients 

(30 in each group). For  all statistical  analysis,  the  value  of p <0.05 was considered  statistically 

significant  and  value  of  p  <0.001  was  considered  highly  significant. All statistical tests were done 

using SPSS software version 16.0).. Data was expressed as mean ± standard deviation.The various 

observations noted included  time  of  onset  of  sensory  block, time  to  reach  maximum/highest  level  of  

sensory  block,  motor  block  (modified  bromage  scale), duration  of  surgery, VAS  postoperatively at 4 

hourly intervals upto first 24 hours, time  taken  for  first  rescue  analgesia postoperatively (duration of 

analgesia) and total analgesic consumption in first 24 hours, quality  of  block, and incidence of any adverse 

effects (eg- bradycardia, hypotension, nausea, vomiting, headache, bowel perforation, bladder retention etc) 

OBSERVATIONS  &  RESULTS: 

 The baseline demographic parameters were statistically comparable in both groups (Table 1). The 

intraoperative hemodynamic parameters were comparable regarding Heart rate (HR), but SBP, DBP and 

MBP were comparable. 3patients had hypotension and 2 patients had Bradycardia in Group TM while no 

complications were seen in Group T.  

TABLE 1 DEMOGRAPHICS 

 

PARAMETERS GROUP T GROUP TM   P value  Infernce  

(MEAN+/- SD) (MEAN±SD ) (MEAN±SD )   

AGE (YEARS)  l. 64.4±4.7 69.85±6.14  >0.05 NS 
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HEIGHT (CM)  156.0±3.2 155.8±3.1 >0.05 NS 

WEIGHT(KG)  61.45±5.3 62.5±6.86  >0.05 NS 

ASA grade 

(I/II/III) 

18/8/4 20/7/3 >0.05 NS 

DURATION OF 

SURGERY (MIN) 

60.24±6.2 60.82±6.51 >0.05 NS 

 

TABLE 2 :COMPARISON OF SENSORIMOTOR BLOCKAGE CHARACTERISTICS AND 

USAGE OF ANALGESIC  SUPPLEMENTATION  

 

PARAMETER GROUP T 

(N=30) 

GROUP TM 

(N=30) 

p VALUE INFERENCE 

Time needed to 

perform block 

(mins) 

15.22±1.55 14.20±0.52 > 0.05 NS 

Time needed for 

maximum level 

of sensory block 

28.0±1.29 26.68±0.74 >0.05 NS 

Modified 

bromage score 

(3/2/1/0) 

0/0/0/30 0/0/1/29 >0.05 NS 

Perioperative 

fentanyl 

consumption( in 

mcg) 

175+/-25 100+/-25 <0.05 S 

Time taken for 

first analgesia 

941.0±23.18 1340.25±5.44 ˂ 0.001 HS 

Postop Total 

rescue analgesia 

(inj Tramadol in  

mg) 

107.5±24.5 50±10.5 ˂ 0.001 HS 

VAS in 24 hrs 4+/-1.5 2.9+/-1.2 <0.05 S 

 

T. There was significantly lower VAS scores in Group TM and the duration of post operative analgesia was 

significantly higher in Group T (Table 2). The total dose of rescue analgesic required in Group T was 
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significantly less (Table 2). The total fentanyl consumption was higher in Group T. a significantly higher 

number of patients in Group T had lower bromage scores (Table 2). 

TABLE 3 

 QUALITY OF BLOCKAGE IN BOTH GROUPS 

GRADE  GROUP T(%)  GROUP TM(%)  

4 0 (0%)  0(0.%)  

3 9 (30.0%)  10(31.7%)  

2 21 (70.0%)  20(68.3%)  

1 0 (0.0%)  0 (0.0%)  

GRADE4: EXCELLENT                        

GRADE 3: GOOD 

GRADE2:MODERATE                                  

 GRADE1: FAILED 

*   Preoperative Haemodynamics were comparable & with in normal limits ( no change more than 20%of 

baseline values) 

*  No Patient have any adverse reactions or complications.HR was slightly increased post procedure in  both 

groups,it may be due to anxiety.but return to baselune value after 20 to 25 mins when effect of block 

established. 

*  Mean VAS SCORE in first 24 hours were less in TM group (T group it was 4+/-1.5,in TM group 2.9+/-

1.2) . 

*  Total requirements of Perioperative  analgesic (inj fentanyl IV )was less inTM group( InT group it was 

175+/-25mcg,in TM group it was100+/-25mcg). postoperative analgesia in 24 hrs( Tramadol consumption) 

was also less in TM group. 

*.  24 hrs low VAS &  low Total Analgesia consumption in 24 hrs in group TM shows profound analgesia 

by mgso4. 
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DISCUSSION:  

 Transverse   abdominis  plane  (TAP)  block  is  a holly grail of  regional  anaesthesia  technique  that  

provides  analgesia  following  abdominal  surgery.  TAP  block  significantly  reduces  pain  associated  

with  lower  abdominal  surgery,  regardless  of  whether  it  is  used  as sole anaesthetic  or  for   

postoperative analgesia  

 Minimal  haemodynamic  changes  following  this  technique  is  observed. The present study was carried 

with the aim of establishing the efficacy and safety of  TAP block with or without Mgso4 as adjuvant. 

The Demographic data  of  the  patients  in  both  groups (table1) were  comparable.The duration  of  

surgical  procedure was  also comparable in both groups.The Duration ,required to perform block (table 2)  

was found to be non significant  (p>0.05)TheTime to  highest/maximum  level  of  sensory  block  (table 2) 

was comparable in both groups. 

* Sensorimotor blockage charesteristics: 

 Shibata  et  al  (2007)  assessed  the  extent  of  ultrasound  guided  TAP  block  by  pinprick  method & 

found that the  mean  upper  and  lower  level  of  sensory  block  at  30  min  after  local  anesthetic  

injection  were  T10 (range, T9–11) and  L1 (range, T12–L1),  respectively (11). In  group T  of  our  study  

the  time  to  reach  the  maximum  level  of  sensory  block  was  28±1.29  min. Thus  the  results  in  our  

study  was  comparable  to  the  above  study.  

There  was   no motor  blockade  in  group T  whereas 1 patient of group TM had grade1 motor block (table 

2), a non significant difference (p>0.05). Zorica  Jankovic  et  al (2009)  also  found   that   there  are  no  

motor  deficiency  in  TAP block (14). 

*  Haemodynamic changes: 

In group-T &  In group-TM  the heart rate was lower compared to their pre-procedure value at all time 

interval measured. Heart rate then returned to pre-procedure values after 20 minutes.  

Casati  et  al  1999) (17), Showed TAP block  provides better stable hemodynamic profile. 

In group-T & TM there were no significant changes in the systolic, diastolic and mean bloodpressures 

(SBP,DBP,MAP)compared to their Baseline value. In the study of  Sulagna Bhattacharjee et al (20) 

systolic and diastolic BP were significantly higher in Group N (TAP block with normal saline followed by 

general anesthesia) in comparison to group B (TAP  block with 0.25% Bupivacaine followed by general 

anaesthesia) (15).  

K. O Connor et al (2010) reported that there is no haemodynamic sequelae of neuraxial symapathectomy in 

TAP block as in neuraxial block (16). 

* The duration of analgesia(the  time  taken  for  first  rescue  analgesic) (table 2)  was  less  in  group-T 

(941.0±235.18  min)  as  compared  to  group-TM (1340.25±5.44  min).The mean  VAS  immediately  after  

surgery  was  more  in  group-T  (2.8±0.55)  in  comparison  to  group-TM (0.2±0.32) (highly significant, 

p<0.001).  The mean VAS afterwards was more in group-T in comparison to group-TM. The finding of 

prolonged postoperative analgesia after TAPB is similar to studies by other authors.  

Iyad  Abbas  Salman  et  al  (2012)  have  observed   that  traditional  treatment  had better pain control  in  

1st  2  hours  whereas  TAP  block  was  better  thereafter (18). 
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 In  the  study  of   Davarci et al  the  VAS score was <1 up to 90 minute and increased  gradually to 1, 3, 3 

at 2, 4 and 6 hour respectively and then decreased to 1.5 at 24 hours,  in  their USA group (unilateral spinal 

anaesthesia with Bupivacaine alone) (13).   

* The quality of block (table 4) was better in group-TM in comparison to group-T. As TAP block have no 

effect on visceral pain, hence quality of block were poorer in TAP  group but additional adjuvant Mgso4. 

Improve the quality of block. 

* Comparing the side effects and complications in both groups, both groups were comparable (p>0.05). 

Karim  Mukhtar  et  al  (2009)  stated  that  TAP block have  high  margin  of  safety,There  have been  no  

reported  complications.  

Shelly Rana et al (24) used  150 mg Mgso4 in USG guided TAP block.they also noticed prolonged 

postoperative analgesia &  Haemodynamic stability  same as  our study. 

CONCLUSION: 

In nutshell  150 mg Mgso4 is good adjuvant to LA in  anatomical landmark guided TAP block for inguinal 

hernia repair in geriatric patients in terms of prolonged post operative analgesia, excellent hemodynamic 

stability with minimal incidence of adverse effects.  
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Abstract 

Introduction: The treatment of severe acne scars is challenging due to the variety in morphology of acne 

scars and the limitations of the available treatment modalities in their ability to improve scars. Tailored 

treatment plan must be created in which the patient’s specific types of scars are treated with the procedures 

that are most likely to improve those types of scars. This study aims to assess the efficacy of combination 

therapy using subcision, platelet rich plasma therapy, microneedling and spot 50% TCA CROSS in the 

management of grade 3 and 4 atrophic scars. 

Method: Twenty one patients with grade 3 or 4 atrophic acne scars were graded using Goodman and Baron 

Qualitative grading. Subcision, Platelet Rich Plasma therapy, microneedling and spot 50% TCA CROSS 

were performed in single sitting for three sessions 1 month apart. Grading of acne scar photographs was 

done pretreatment and 1 month after last procedure.  

Result: Out of 10 patients with Grade 4 scars, 3 patients improved to Grade 2, 6 patients improved to Grade 

3 and 1 patient improved to Grade 1 scars. Out of 11 patients with Grade 3 scars, 1 patient was left with no 

scars, 3 patients improved to Grade 1 and 7 patients improved to Grade 2.  

Conclusion: This combination Subcision, PRP, Micro-needling and TCA CROSS, if they are combined and 

adequately done in proper manner has shown good results in treating severe Grade 4 and 3 scars. 

Keywords 

Subcision, PRP, Micro-needling, TCA CROSS 

INTRODUCTION 

Acne vulgaris is nowadays common in the adolescent age group but inflammatory or excoriated variety of 

acne will lead to worst complication ever is permanent scarring which is emotionally and psychologically 

disturbing. Acne which is easier to treat than permanent scars, the actual presence of severe acne scars of 

grade 3 or 4 linked to low self-esteem
1
, anxiety, depression, body image disorders, anger, altered social 

interactions, decreased academic performance, and unemployment, sometimes suicide.
2, 3, 4

 

Atrophic acne scars with loss or damage of tissue can be classified into icepick, rolling and boxcar scars.
5
 

There is no standard treatment option for the treatment of acne scars. Medical management of atrophic scars 

can be done by using topical retinoids. Surgical management can be done using punch excision, elliptical 

excision, punch elevation, skin grafting and subcision depending on the type of scar. Procedural 

management includes microdermabrasion, chemical peels, platelet rich plasma therapy, percutaneous 

collagen induction by microneedling and dermabrasion. Tissue augmentation can be done using xenografts, 
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autografts and homografts. Various ablative and non-ablative lasers and light energies are also available for 

treatment of atrophic acne scars.
5 

Out of these multiple treatment options, treatment has to be tailored to 

patient's needs, tolerance, and goals along with the physician's assessment, skills and expectation. Patient 

should be counseled that the ultimate goal of any intervention is to improve the scars and no currently 

available treatment will attain total cure or perfection. As most of the acne scars appear on the face, it is a 

major cosmetic concern for a patient and presents a challenge to a dermatologist due to lack of effective 

treatment modalities. Although many treatment modalities are currently being used, they have shown 

improvement to a limited extent with possible side effects.
6
 

Combination therapy can be defined in multiple ways. Combination therapy can mean utilizing two or 

more distinct procedures to treat the skin of one patient. Each separate procedure could be performed 

either on the same day or on different days.
8
 Combination therapy could also mean performing the same 

procedure multiple times over an extended period of time.
9
 

Nowadays severe acne scar treatment modalities are always fascinated by including lasers ablative or non 

ablative as a thumb rule. Though it is commendable using lasers in acne scars but it adds high amount of 

cost on therapy. And combination therapy in a single sitting will be very much supported by the patient than 

having intervals. This will give faster and more compliant response. The side effects of the therapy 

manifests as a transient erythema, edema pain, post inflammatory hyper pigmentation which are 

manageable. 

The purpose of our study was to evaluate the efficacy of combination therapy using subcision,PRP, 

dermaroller and 50% spot TCA CROSS for the management of atrophic severe acne scars Grade 3 and 4. 

 

METHOD 

Twenty one patients with atrophic acne scar grade 3 or 4 presenting to the outpatient department of 

dermatology, venereology, leprosy in a tertiary care centre, were enrolled for the study. It was a prospective 

study over the period from February 2019 to December 2019. 

The inclusion criteria included age group 18–35 years and cases with atrophic acne scars (Grade 3 and 4) 

according to Goodman and Baron's classification system.
13 

The exclusion criteria included active acne, history of keloid, bleeding disorder, lignocaine hypersensitivity, 

pregnancy or lactation, immunocompromised status, and unrealistically high expectations. A proper 

informed consent was taken. 

The atrophic acne scars were graded by a single non-treating physician using Goodman and Baron 

Qualitative scar grading system
13  

Eutectic mixture of lignocaine 2% and prilocaine 2% cream was applied under occlusion for 1 hour to the 

affected areas which was removed using gauze. At the start of treatment, subcision was performed only once 

using a 24G needle, Twenty milliliters of autologous whole blood was collected from the median cubital 

vein in vacutainer tube containing an anticoagulant acid citrate dextrose-A. PRP was obtained manually by a 

two-step procedure using a centrifuge machine (Remi R4-C) First spin was performed at 1000 RPM for 12 

min at room temperature. It was done to separate plasma with platelets and white blood cells from red blood 

cells (RBCs). RBCs being heavy settled down at the bottom. The plasma was gently aspirated from each 

tube and was transferred to a plain vacutainer bulb without anticoagulant. Second spin was performed at 
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room temperature at the rate of 2000 RPM for 5 min, thus obtaining a two-part plasma. Upper two third, 

being poor in platelets, was platelet-poor plasma (PPP) and lower one third, being rich in platelets, was PRP.  

PRP was then injected intradermally through a 30G needle (insulin syringe) deep to each scar on both the 

cheeks. The amount injected was sufficient to elevate the scar, and the end point was taken as blanching and 

elevation of the scar.  

The site was gently massaged and compressed for a few seconds to control the bleeding. Microneedling with 

dermaroller containing 192 needles of needle size 1.5 mm. Treatment was performed by rolling the 

dermaroller in vertical, horizontal and diagonal directions in the affected area until appearance of uniform 

fine pinpoint bleeding. Then the area was wiped with saline soaked gauze. Then 50% spot TCA CROSS 

peel was done in deep scars involving specifically ice pick scar. Appearance of speckled white frosting was 

the end point of treatment. Topical antibiotic cream (fusidic acid 2% cream) was applied to the treated area. 

The patients were given topical sunscreen. Fluticasone propionate cream 0.05% twice daily for 5 days if 

needed was given. The patients were reviewed on the 3
rd

 day and on the 7
th

 day for any side effects. The 

same procedure protocol was repeated monthly for 3 months. Patients were evaluated for grading of acne 

scars according to Goodman Baron classification 1 month after the last procedure. Patient was asked to 

grade their subjective response to treatment as poor, good, very good or excellent with 0-24%, 25-49%, 50-

74% and 75-100% improvement, respectively, in their acne scars. 

 

RESULTS 

                                        

 

[FIGURE 1 patient having grade 4 scars improved to grade 2 scars]                     
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[FIGURE 2 patient having grade 4 scars improved to grade 1 scars]                  
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[FIGURE 3 patient having grade 3 scars improved to grade 1 scars]                      

                      
[FIGURE 4 patient having grade 3 scars improved to grade 1 scars] 

 

Twenty one patients included in study (7 male, 14 female) from 18-35 years of age group. Out of 10 patients 

with Grade 4 scars, 3 patients improved to Grade 2, 6 patients improved to Grade 3 and 1 patient improved 

to Grade 1 scars. Out of 11 patients with Grade 3 scars, 1 patient was left with no scars, 3 patients improved 

to Grade 1 and 7 patients improved to Grade 2. [Figure 1-4]. Hence all patients (100%) had improvement in 

their scars by improvement in some grade with no failure rate. In Grade 4 scars group, 4 patients graded 

their response to treatment as very good (50-74% improvement) and 6 patients had good improvement (25-

49% improvement). In patients with Grade 3 scars, 8 patients 5 graded their response to treatment as 

excellent (75-100% improvement) and 6 patients reported the response as very good (50-74% 

improvement).  

On comparing individual scar results, rolling scars showed excellent improvement than boxcars and ice pick 

scars. All patients tolerated the procedure well. Side effects were mild and transient. Post-dermaroller 

transient erythema and oedema lasted for 1-4 days. Post spot 50% TCA CROSS exfoliation of skin was 

present from 2 to 7 days and post inflammatory erythema lasted 10 to 15 days. The PIH subsided after 2 

months of topical treatment. All patients were having post procedure mild pain which lasted for 2 to 3 days 

and which was manageable with oral analgesics. 

 

DISCUSSION  

The rationale for combining these minimally invasive procedures was their additive action on various types 

of acne scars by different mechanism.  
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Subcision, also called as subcutaneous incisionless surgery, Subcision releases the scars from the underlying 

adhesions which should be the first step for any treatment for acne scars. The depression is lifted by the 

releasing action of the procedure, as well as from connective tissue that forms during the course of normal 

wound healing.
10 

Subcision is a safe, simple technique that provides significant long-term improvement in 

the “rolling scars” of selected patients. It can be safely and easily combined with other treatments for acne 

scars. 

The therapeutic use of autologous PRP is a relatively new biotechnology in the stimulation and acceleration 

of soft-tissue healing. Its procedural safety is well established due to its autologous nature. PRP provides 

various growth factors which aid in quick wound healing. PRP when injected into the damaged area causes 

mild inflammation. The basis of this process is local and continuous delivery of a wide range of growth 

factors such as platelet-derived growth factor, transforming growth factor beta, platelet-derived epidermal 

growth factor, platelet-derived angiogenesis factor, insulin-like growth factor 1, and platelet factor 4 and 

proteins.
11

 All of these stimulate the physiological wound healing and reparative tissue processes. It is used 

as an adjuvant therapy for acne scars. 

These microinjuries lead to minimal superficial bleeding and set up a wound healing cascade with release of 

various growth factors such as platelet derived growth factor (PGF), transforming growth factor alpha and 

beta (TGF-α and TGF-β), connective tissue activating protein, connective tissue growth factor, and 

fibroblast growth factor (FGF).
12

 The needles also breakdown the old hardened scar strands and allow it to 

revascularize. Neovascularization and neocollagenesis is initiated by migration and proliferation of 

fibroblasts and laying down of intercellular matrix. Fifty percent spot TCA CROSS acts by focusing on the 

dermal thickening, collagen production and improvement in skin texture. Hence by combining these cost 

effective modalities one can release the scars, enhance collagen induction and resurface the skin. 

 

 

 

COCLUSION 

Acne scar is routinely seen as a cosmetic concern both by patients and doctors point of view, but it is a 

permanent complication of acne which brings so many emotional and psychological disturbances. Mild to 

moderate type of acne scars can be camouflaged but severe acne scars cannot be, and always needs some 

type of treatment. In this study combination of minimally invasive procedures in single sitting is affordable 

for patients as opposed to high cost of laser procedures. Side effects associated with this cocktail approach 

are also minimal and manageable. 
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ABSTRACT 

 

Background: -  
High Resolution Computed Tomography (HRCT), a modification of routine CT, provides a direct visual 

window in the temporal bone providing minute structural details [1]. Purpose of the present study was to 

evaluate the normal variations, pathological processes (infections and congenital anomalies) and their extent 

involving the temporal bone along with their complications on HRCT and to correlate these imaging 

findings surgically.  

 

Aim of the Study: -  
To find out about the causes, different types of pathologies, male female ratio, and management accordingly. 

 

Materials and Methods: -  

The prospective study included 100 patients who were presented to ENT department of AMC MET 

MEDICAL COLLEGE with clinically suspected temporal bone or ear pathologies. After detailed clinical 

examination, the patients were subjected to high resolution computed tomography (HRCT) examination and 

most of them underwent surgery. The imaging findings were correlated with the surgical findings. The 

surgical findings were considered as final.  

 

Observation and Results: -  

Of 100 cases examined, we had 93 cases of middle ear cleft pathology (chronic Otitis media, cholesteatoma, 

soft tissue densities without cholesteatoma) out of which 25 cases were cholesteatoma, 22 cases of soft 

tissue density in mastoid cavity and 46 cases had middle ear opaque homogenous densities, 4 traumatic 

cases & 2 congenital pathology. 

 

Conclusion: -  

HRCT is a revolutionary imaging modality that helps in evaluating the distribution features, localization and 

assessing the extent of various pathologies affecting the temporal bone. The clinical and radiological 

findings showed a high level sensitivity with intraoperative findings as regards to the presence of 

cholesteatoma, changes of the ossicular chain and erosion of the lateral semicircular canal. Where criteria 

for cholesteatoma was soft tissue density in middle ear or mastoid with bony erosion, other cases in this 

study were 2 congenital cases in which the findings of HRCT were in co-relationship with the intraoperative 

finding. One case of facial nerve schwannoma was diagnosed on HRCT and confirmed intraoperatively. 4 

cases of trauma that stated fracture of longitudinal segment of temporal bone with facial palsy. One needed 

surgical exploration for facial nerve decompression rest all improved by conservative management. Hence 

HRCT was very sensitive and specific with various pathologies confirmed intraoperatively.  

mailto:kdsolanki28@gmail.com
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KEYWORDS 

Cholesteatoma, Chronic suppurative otitis media, high resolution computed tomographic scan, temporal 

bone pathology. 

 

INTRODUCTION 

The tympanic cavity is an air-containing space within the temporal bone, which communicates with the 

nasopharynx through the Eustachian tube and with the mastoid air cells by means of the tympanic antrum. It 

constitutes an extension of the upper respiratory tract and is subject to viral and bacterial invasion through 

Eustachian tube. Ear complains are the third most common reason of visiting an otorhinolaryngologist, with 

inflammatory conditions of the middle ear being a frequent reason to prescribe antibiotics and perform 

surgery in children and teenagers [2] 

 Earlier, in majority of the cases, a diagnosis was made by clinical examination alone. However, with an 

increase in the prevalence of infective pathologies of the ear, it was suggested that the current approach to 

preventing and treating these conditions was not adequate. Therefore, especially in complicated and 

recurrent conditions, imaging plays an important role, as imaging findings may fundamentally influence the 

treatment [3, 4]. 

 With the advent of helical scanning techniques, CT is increasingly the imaging study of choice for 

definitive preoperative temporal bone imaging [5]. HRCT is widely used in diagnosis of inflammatory 

middle ear diseases, various pathologies related to temporal bone and planning for surgery [6, 7]. 

 

METHOD 
A prospective cross sectional study was carried out comprising of 100 patients with clinically suspected 

temporal bone or ear pathologies who were evaluated thoroughly by history taking, clinical examination and 

routine investigations.  Local examination of ear was done by otoscope and microscope followed by HRCT 

temporal bone in all the patients. 

 Coronal and sagittal reformatting was done to a slice thickness of 0.5 mm. Each HRCT image were 

analyzed for specific features relevant to the evaluation of pathologies of temporal bone and interpreted in 

detail to define: 

1. The type, location and extent of lesion. 

2. Bony erosions of middle ear walls. 

3. The integrity of the ossicular chain, facial nerve canal and labyrinth. 

4. Involvement of hidden area, mastoid air cell system. 

 

Inclusion criteria:- 

 Patients who are clinically suspected of having symptoms related to temporal bone. 

 History of ear discharge, trauma to head, history of facial palsy, hearing loss.  

 Suspecting middle ear, mastoid or temporal bone pathology. 

 

Exclusion criteria:- 

 Patients with electric devices at the skull base, such as cochlear implants. 

 Patients not willing for participation in the study 

 Patients not willing for HRCT or surgery  

 

 

OBSERVATION AND RESULT 

Out of 100 patients included in the study, surgical exploration was done in 97 cases. In this study, the 

youngest patient was of 1.5 years and the eldest was of 65 years. 
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The distribution of diseases diagnosed by HRCT, had maximum cases were infections (93) followed by 

traumatic (4), congenital (2), tumors (1). Sex distribution of the study stated that 64 Males and 36 Females 

were affected. On comparing the presenting complains of the patients, ear discharge was most common (58) 

followed by Ear ache (46), Hearing loss (28) and facial weakness (4), tinnitus (8), post aural swelling (1). 

Table 1: Clinical Features 

 

Clinical 

features  

No. of 

Patients  

Percentage      

% 

Ear 

discharge  

58 58 

Ear  ache  46 46 

Hearing loss  28  28  

Facial nerve 

weakness  

4 4 

Tinnitus 3 3 

Post aural 

swelling 

1 1 

 

 

 
Graph 1. Clinical Features 

 

Table 2 shows the age & sex distribution of the patients having pathologies of temporal bone. Here 11-20 

years age group had maximum pathologies while least pathology was seen in 0-10 years age group which 

were congenital. 

 

 

 

Table 2: Age and sex distribution of pathology. 

 

Age  Male Female Total % 

0 – 10 01 00 01 1 

11-20 16 10 26 26 

21-30 12 10 22 22 

31-40 15 05 20 20 

41-50 09 04 13 13 

51-60 08 05 13 13 

61-70 03 02 05 5 

Total 52 42 100 100 

No. of Patients  
Ear discharge  

Ear  ache  

Hearing loss  

Facial nerve 
weakness  
Tinnitus 

Post aural 
swelling 
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Graph 2. Age and sex distribution of pathology. 

 

On distribution of infections from HRCT, middle ear homogenous collection was most common followed by 

cholesteatoma and Soft tissue density in mastoid cavity. HRCT diagnosis of cholesteatoma was made in 25 

patients. Out of these 25 patients, intraoperative findings of CSOM with cholesteatoma were seen in 23 

(92%) and CSOM without cholesteatoma in 02 (8%). There were 23 patients that HRCT diagnosed 

accurately. Two patients were over diagnosed by HRCT. CT scans of chronically draining ears demonstrated 

abnormal soft tissue densities in the middle ear or mastoid. However, if this soft tissue mass was not 

associated with bone erosion, it was not possible to confer whether or not cholesteatoma was present. In this 

study, my criteria for cholesteatoma in HRCT were soft tissue density with bony erosion. HRCT diagnosed 

facial canal dehiscence in 4 patients while intraoperative it was in 7 patients. Ossicular erosion was found in 

11 patients on HRCT. During surgery, ossicular erosion was found in 11 patients. Opacification of mastoid 

on HRCT seen in 10 cases. During surgery, it was found in 09 cases. Correlation between HRCT and 

intraoperative findings in cholesteatoma, facial canal dehiscence, opacification of mastoid, lateral 

semicircular canal fistula, soft tissue density and ossicular erosion is shown in [Table-3] showing the 

sensitivity/ specificity in these respective entities. 

 

 

Table 3: Comparison between CT and operative finding in ear infections. 

 

 HRCT INTRA 

OPERATI

VE 

TRU

E 

 +VE 

TRU

E  

–VE 

FALS

E 

+VE 

FALS

E    

–VE 

SENSITIVI

TY 

SPECIFICI

TY 

Cholesteatoma 25 26 23 72 02 03 88% 97% 

Opacification of 

mastoid 

10 09 09 90 01 00 100% 99% 

Ossicular 

erosion  

11 11 11 89 00 00 100% 100% 

Middle ear soft 

tissue density 

36 37 36 60 03 01 97% 95% 

Facial canal 

dehiscence 

04 07 04 93 00 03 57% 100% 

0 

5 

10 

15 

20 

25 

30 

0-10 11 20 21-30 31-40 41-50 51-60 61-70 

Male 

Female 

Total 
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Semicircular 

canal fistula 

01 01 01 99 00 00 100% 100% 

   

 

 
 

Graph 3. Comparison between CT and operative finding in ear infections 

 

 

Table 4 shows HRCT and intraoperative comparison of the pathology of temporal bone other than infection 

which included facial nerve schwannoma, a case of traumatic facial palsy, and two congenital cases 

including Mondini’s Dysplasia and external canal atresia. Only those patient undergoing surgery were 

included in this comparison out of all traumatic cases 

 

TABLE 4 Comparison between CT and operative finding inother pathologies 

 HRCT INTRA-OPERATIVE 

FACIAL NERVE 

SCHWANNOMA  

a.OSSICLES 

b.FAICAL NERVE 

c.FACIAL NERVE CANAL 

d.SEMICIRCULAR CANAL 

e.MIDDLE EAR AND 

MASTOID 

f.INNER EAR 

g.COCHLEAR NERVE 

f.OTHER 

 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

Hypodense lesion noted with 

widening of stylomastoid 

foramen 

 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

Lesion was identifiesd and 

removed 

MONDINI’S DYSPLASIA 

a.OSSICLES 

b.FAICAL NERVE 

c.FACIAL NERVE CANAL 

d.SEMICIRCULAR CANAL 

e.MIDDLE EAR AND 

MASTOID 

f.INNER EAR 

 

g.COCHLEAR NERVE 

 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

Enlarged Vestibular aqueduct 

 

NORMAL 

 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

Gusher seen 

 

NORMAL 

Trauma   

0 
5 

10 

15 

20 

25 

30 

35 

40 

HRCT 

INTRA OPERATIVE 
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a.OSSICLES 

b.FAICAL NERVE 

c.FACIAL NERVE CANAL 

d.SEMICIRCULAR CANAL 

e.MIDDLE EAR AND 

MASTOID 

f.INNER EAR 

g.COCHLEAR NERVE 

f.OTHER 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

haemotympanum 

NORMAL 

NORMAL 

transverse fracture noted in 

temporal bone 

NORMAL 

NORMAL 

NORMAL 

NORMAL 

Collection noted 

NORMAL 

NORMAL  

Fracture segment seen and 

decompression done 

External ear atresia 

a.OSSICLES 

b.FAICAL NERVE 

c.FACIAL NERVE CANAL 

d.SEMICIRCULAR CANAL 

e.MIDDLE EAR AND 

MASTOID 

 

f.INNER EAR 

g.COCHLEAR NERVE 

 

Eroded 

NORMAL 

NORMAL 

NORMAL 

Thickening of mucosa 

 

NORMAL 

NORMAL 

 

Eroded 

NORMAL 

NORMAL 

NORMAL 

Granulations and soft tissue 

densities 

NORMAL 

NORMAL 

 

DISCUSSION 

HRCT imaging is necessary for anatomic determination of chronic Otitis media, suspicion of congenital 

anomalies and to detect any loss of surgical landmarks prior to operation [8]. Watts et al. have shown that 

HRCT is less expensive and provides useful information about surgical trend [9] and, thus, if a co-ordination 

can be made between the otologist and radiologist with an appropriate familiarity of the surgeon with HRCT 

scans, preoperative imaging is essential and very helpful. Knowledge of the mastoid pneumatization aids in 

the planning of surgical approach e.g. whether to do canal wall down or up type of surgery [10].  

Hence the present study was carried out with an aim to study any normal variation, congenital anomalies in 

the structure of temporal bone and to evaluate various infective pathologies of temporal bone and their 

complications with HRCT. 

In our study male were more commonly affected and male to female ration was 1.77:1. Similar results were 

seen in studies of  Poursadegh et al., which reported a male to female ratio of 1.39:1 [11] and Gerami et al., 

had a highly skewed male to female ratio of 2.48:1 [12]. 

The most frequently encountered pathological process associated with unsafe type of CSOM is 

cholesteatoma. Acquired cholesteatomas are commonly seen in patients less than 30 years .In our study too, 

we found that the majority of patients were aged less than 30 years. which are similar to findings by Gerami 

et al.,[12]  & Datta et al., [13] .  

According to [14] Mafee et al., the hallmark of cholesteatoma on HRCT is a soft tissue mass in attic and 

mastoid antrum associated with smooth bony expansion, scalloping of mastoid, erosion of lateral wall of 

attic (Scutum) and erosion of ossicles. 

Cholesteatoma characteristically causes bone erosion and when this feature was present in association with a 

soft tissue mass on CT, both Jackler et al., and O’Donoghue et al., found cholesteatoma to be present in 80% 

of cases explored [7,15]. Using the same criteria, we detected 23 out of 25 cases of cholesteatoma on 

surgical exploration. From 36 cases showing middle ear soft tissue density 3 cases were diagnosed 

cholesteatoma during surgery while 37 cases showed middle ear soft tissue density which states 4 cases were 

wrongly diagnosed on HRCT.    

In our study, HRCT diagnosed facial canal dehiscence in 4 cases .Facial canal dehiscence was found to be 

present in 7 patients intraoperatively. There were only 4 patients that were accurately diagnosed by HRCT, 

in other similar study similar results were found by Alzoubi et al., Garber et al., and Garg et al., [16-18]. In 
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HRCT 11 cases showed ossicular erosion which was similar in finding during operation thus was 100% 

sensitive and specific. Semi circular canal dehiscence was seen in 1 patient on HRCT and surgery also. Out 

of 2 congenital cases one was external ear canal atresia which had conductive hearing loss and was operated 

for it. Other case was of Mondini’s dysplasia and underwent Cochlear implant. One case of tumor was 

diagnosed by HRCT (Facial nerve schwannoma) and was operated successfully for it.  

1 congenital case was of congenital external canal atresia which underwent HRCT and was diagnosed that 

middle and inner ear was normal accordingly surgical intervention was done and was found that only 

pathology was of external ear with conductive hearing loss. Other case of congenital deformity was 

Mondini’s dysplasia which stated that external and middle ear was normal but it had enlarged vestibular 

aqueduct thus during surgery it was encountered as gusher on during cochleostomy. Out of 4 cases of trauma 

all stated transverse fracture of tympanic segment of temporal bone from then 3 improved conservatively.1 

cases had to undergo facial nerve decompression surgery which stated that middle ear had fluid in it with 

rest all normal. 

The results of present study thus indicated that HRCT is a useful modality through which pre-operative 

assessment of temporal bone pathologies can be done efficiently with a reasonable accuracy and precision 

for taking surgical decisions. Although, the present study has a limitation of sample size and showed that 

despite disagreement over some entities like facial canal dehiscence, the broad diagnosis of HRCT had a 

good agreement with surgical findings, thus indicating that prudent use of HRCT with a good clinical 

judgment provided a basis for preparation of a diagnosis that guide the surgical decisions in the right 

directions. 

Conclusion 

In my study HRCT played an important role in diagnosing the pathologies. From 100 patients undergoing 

HRCT 26 cases had cholesteatoma, 37 cases had chronic Otitis media with granulations or middle ear soft 

tissue densities, other cases of middle ear soft tissue and mastoid cavity soft tissue had underlying ossicular 

deformity or facial nerve canal dehiscence or semicircular canal dehiscence; Thus by HRCT it helps in 

approach for the surgery for a limited cholesteatoma, we can go for inside out technique and for extensive 

case post aural approach with radical mastoidectomy can be planned. The clinical and radiological findings 

showed a high level sensitivity with intraoperative findings as regards to the presence of cholesteatoma, 

changes of the ossicular chain and erosion of the lateral semicircular canal. Where criteria for cholesteatoma 

was soft tissue density in middle ear or mastoid with bony erosion, other cases in this study were 2 

congenital cases in which the findings of HRCT were in co-relationship with the intraoperative finding. One 

case of facial nerve schwannoma was diagnosed on HRCT and confirmed intraoperative. 4 cases of trauma 

that stated fracture of longitudinal segment of temporal bone with facial palsy. One needed surgical 

exploration for facial nerve decompression rest all improved by conservative management. Hence HRCT 

was very sensitive and specific with various pathologies confirmed intraoperative.  

HRCT scan of temporal bone depicts complex bony details and associated soft tissue pathologies accurately. 

The results of the present study showed a good agreement between HRCT and operative findings. HRCT 

temporal bone is an efficacious modality for accurate delineation of the anatomy and pathological 

involvement of temporal bone. We can hence conclude HRCT is useful for diagnosis, surgical planning and 

management of temporal bone pathologies. 
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Abstract 

Background 

Spinal anesthesia is the most common anaesthetic technique for cesarean delivery due to its rapid onset, a 

dense neural block, little risk of local anesthetic toxicity and minimal transfer of drug to the fetus, as well 

as little risk of failure of block However incidence of hypotension is one of disadvantages of this technique 

because of sympathetic blockade. Conventionally, crystalloid preloading has been used to prevent spinal 

anaesthesia induced hypotension, but it has shown varying results. Therefore, focus is on crystalloid 

coloading for prevention of spinal induced hypotension.    

Method 

An observational prospective study was done on 60 parturients undergoing elective cesarean delivery. 

Patients were randomized into 2 groups who received either crystalloid preloading or coloading. 

Parameters assessed were, heart rate, systolic blood pressure, diastolic blood pressure, mean arterial 

pressure, incidence of hypotension and use of mephentermine.  

Result 

In this study, there was significant difference in the incidence of hypotension in both the groups, which 

was more in preload group. Total dose of mephentermine used was also significantly more in preload 

group. 

Conclusion 

We concluded that crystalloid coloading is beneficial to prevent post-spinal hypotension in patients 

undergoing elective cesarean delivery, as compared to patients receiving preloading fluid. 

Keywords 
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Introduction 

Spinal anesthesia is the most common anaesthetic technique for cesarean delivery because of higher 
maternal morbidity and mortality associated with general anaesthesia. The advantages of spinal 
anaesthesia are rapid onset, a dense neural block, little risk of local anesthetic toxicity and minimal transfer 
of drug to the fetus, as well as little risk of failure of block. Other advantages are excellent surgical 
analgesia, inhibits stress response, post operative analgesia, good skeletal muscle relaxation, airway 
instrumentation can be avoided, reduced chances of post operative deep vein thrombosis and pulmonary 
embolism. However, a higher incidence of hypotension is one of disadvantages of this technique. 
Hypotension during spinal anaesthesia for caesarean section remains a common scenario in our clinical 
practice, potentially endangering both mother and child. Prolonged hypotension leads to organ ischemia, 
uteroplacental hypoperfusion, loss of consciousness, and cardiovascular collapse. 
 
Several measures have been advocated to decrease the severity of hypotension induced by spinal 
anaesthesia, like use of prophylactic vasoconstrictor, leg compression, trendelenberg position, left sided 
uterine displacement, but fluid preloading is commonly practiced. Various types of crystalloid and colloid 
have been used as preloading fluid for prevention of spinal hypotension. Different crystalloids commonly 
used in preloading are Ringer lactate, normal saline and colloids that are used in preloading are gelatin, 
dextran, hetastarch, pentastarch, tetrastarch. There are several disadvantages associated with colloids, 
such as cost, allergic reactions, and their effects on coagulation. As a result, crystalloids are still preferred 
by many anesthesiologists. 
 
The timing of crystalloid infusion is of great importance because it distributes rapidly into the extracellular 

space and the volume expanding effect is maximal at the early stage. Several studies have been done to 

evaluate the efficiency of preloading and co-loading. This study has been undertaken to compare the 

efficacy of volume preloading and  volume coloading with crystalloids in preventing hypotension 

associated with spinal anaesthesia in patients undergoing elective LSCS. 

 

Material and Method 

After getting approval from hospital ethics committee, and after getting approval from the concerned 
obstetrician 60 healthy pregnant women with ASA grade I and II undergoing caesarean delivery between 
18 to 35 years and weight between 40 and 80 kg were selected for the study. Patients undergoing 
emergency surgeries and who had contraindications to SA were excluded from the study. Patient with PIH, 
Diabetes, Obesity and Abruptio Placenta were also excluded from the study.   

Thorough pre-anaesthetic evaluation and work-up was carried out a day prior to the surgery. Written and 
informed consent was taken from the patients. Consent from the obstetrician was also taken.  
 
On the day of surgery, two IV lines (18 guage ) were secured in peripheral veins and Ringer lactate was 
kept ready. Premedication with Injection Rantidine 50mg IV, Inj. Metclopromide 10mg IV was given to 
every patient. Patients were placed in left lateral position and baseline non-invasive blood pressure and 
heart rate were measured.  
Patients were randomly divided into two groups. 
Group PK – Parturients in this group received 15ml per kg of balanced crystalloid solution as preload over 
20 minutes before subarachnoid block was be performed.  
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Group CK – Parturients in this group received 15ml per kg of balanced crystalloid solution as co-load over 
20 minutes, after CSF was seen in the spinal needle. 
Spinal anaesthesia was administered in both groups using 2.0ml of 0.5% of bupivacaine, with a 23 guage, 
Quinke’s spinal needle with aspetic precautions.  
Non invasive blood pressure measurements were recorded in both groups immediately after giving 
subarachnoid block, then every 3 minutes for next 20 minutes and for every 5 minutes there after till the 
end of surgery. Surgery was allowed to proceed after a block to T8 was established and the block level at 
the end of surgery was be documented. If the systolic arterial blood pressure decreased to less than 20% of 
the calculated baseline value or <90mmHg, 6mg Mephentermine was administered. The following 
parameters were monitored. 

 Heart rate, systolic blood pressure, diastolic blood pressure, mean arterial pressure —baseline, 
every 3 minutes up to 20 minutes and after that at 5 minutes till the end of surgery.  

 Number of hypotensive episodes 

 No. of mephentermine doses required 

 Total dose of mephentermine given 

 Post operative nausea and vomiting 
 

Result 

The demographic date like age, weight and ASA grade was comparable in both the groups in our study. 

Table 1. Demographic characteristics 

 Group PK Group CK P value 

Age(yrs) 23.84 + 1.23 24.11 + 1.20 0.39 

Weight(kg) 55.76 + 4.83 53.80 + 5.41 0.14 

ASA grade (I:II) 21:9 18:12  

Duration of 

surgery(min) 

43.87 + 13.12 45.23 + 12.60 0.68 

 

Table 2. Mean heart rate changes 
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Table 3. Mean Arterial Pressure changes 

 

Table 4. Number of episodes of hypotension 
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Table 5. Comparison of use of Mephentermine 

 

 

Table 6. Evaluation of parameters 

 Group PK Group CK P value 

Episodes of 

hypotension (Mean + 

SD) 

0.47 + 0.67 0.16 + 0.37 0.036 

Total 

Mephentermine dose 

(Mean + SD) 

2.8 + 4.01 1 + 2.23 0.0358 

 

Discussion 

Hypotension is the most common and an immediate complication of spinal anaesthesia which is due to 

sympathetic blockade leading to decrease in venous return. Spinal induced hypotension may be associated 

with significant patients discomfort and even mortality. It decreases uteroplacental blood flow and it 

adversely affects the foetal and materanal outcome. So it is very important to prevent any fall in blood 

pressure after spinal anaesthesia. Various measures have been tried for prevention of hypotension 

induced by spinal anesthesia. The most commonly used methods are crystalloid preloading and coloading.   
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The results of preloading with crystalloid solution for prevention of spinal hypotension are unsatisfactory. 
Ringer lactate is used as a preloading fluid because it is most physiological fluid, its osmolality is similar to 
plasma. The crystalloids can be used to maintain water and electrolytes and to expand intravascular 
volume. 75% of its volume diffuses into interstitial space; hence its effect in expanding plasma volume is 
only transient. Whereas, coloading makes available extra fluid in intravascular space during period of 
highest risk of hemodynamic changes occurring just after giving spinal anaesthesia. 
  
In our study, the number of hypotensive epidodes were significantly lower in patients in coloading group 
compared to preloading group (p=0.036 ). The mean number of supplemental Mephentermine doses (6mg 
boluses) administered and the mean total dose of ephedrine administered was more in the preload group 
than in the co-load group and this difference was statistically significant among the groups (p=0.0358 ).   
 
Crystalloid administration seems to be more effective in preventing hypotension when the fluid is 
administered at a very rapid rate beginning at the time of the intrathecal injection; this crystalloid 
“coloading” technique was described in an elegant kinetic study by Ewaldsson and Hahni in 2001 and 
seemed to improve mean arterial blood pressure after spinal anesthesia in non-obstetric patients when 
compared with a conventional crystalloid preloading technique. 
 
Crystalloid coloading for cesarean delivery was then studied by Dyer et alii. Fifty parturients undergoing 
scheduled cesarean delivery were randomized to receive 20 mL/kg Ringer lactate solution IV either by 
rapid infusion (on average in 10 minutes) immediately after induction (coload) or for 20 minutes before 
induction of spinal anesthesia (preload). The incidence of hypotension was significantly decreased in the 
coload versus preload group (36% vs 60%) and ephedrine requirements before delivery were also reduced 
(median: 0 vs 10 mg). Our study correlated well with the above study. 
 
Conclusion 
Crystalloid coloading while giving spinal anaesthesia is beneficial to prevent post-spinal hypotension in 
patients undergoing elective cesarean delivery, as compared to patients receiving preloading fluid before 
giving spinal anaesthesia  
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ABSTRACT 

INTRODUCTION: 

Intestinal obstruction is frequently encountered in differential diagnosis of patients 

presenting with a acute abdomen. Even with an early diagnosis bowel obstruction still 

represent some of the most difficult problems that surgeons face with regard to optimal 

timing of therapy and appropriate management in different type of bowel obstruction. 

AIMS AND OBJECTIVES: 

To study the  various  modes of presentation, importance of early diagnosis  and 

management of patients , the incidence of different complications during treatment and their 

management in tertiary care centre of urban population. 

MATERIALS AND METHODS:  

This study was conducted for a period of 2 years with patients admitted from 01/ 07/ 2017 up 

to 30/06/ 2019 with a sample size of 50 patients in L.G. hospital, Ahmedabad .Present study 

was prospective, observational, cross-sectional study.  

 

OBSERVATIONS AND DISCUSSION:  

Out of 50 patients, 70% were males and 30% were females, more commonly in young 

patients (11-20 yrs age). Most common presenting cause of intestinal obstruction is subacute 

intestinal obstruction which is 20 % and these cases were managed conservatively. 

Conservative approach was helpful in 38% of cases due to their early presentation and 

subacute type of obstruction most commonly. Primarily  operative approach after initial 

resuscitation were 32% of total cases with indications like acute presentation with 

tenderness, abnormal peristalsis like absent or hyperperistalsis, fever, irreducible or palpable 

lump, ultrasonography finding of peritonitis etc. Most common complication encountered 

was wound infection 35% of operated cases. Mortality was 4 % occurrence in present study.  

CONCLUSION: Of the 50 cases of intestinal obstruction in our study adhesions and bands 

are the common cause to produce intestinal obstruction. Koch’s abdomen is also increasingly 

encountered in etiology of intestinal obstruction as stricture and it is related to poor 

socioeconomic status of study population in present study. Hernia related obstruction were 

higher in early twentieth century but  decreasing nowadays. It suggests that planned hernia 

repair can avoid this complication. With better understanding of etiology due to advanced 

diagnostic ailments mortality rate is decreasing. 
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INTRODUCTION 

Intestinal obstruction is frequently encountered in differential diagnosis of patients 

presenting with a acute abdomen. It is one of the commonest surgical emergencies 

accounting for nearly 30% of all acute abdominal emergencies. 
(1) 

Even with an early diagnosis bowel obstruction still represent some of the most 

difficult problems that surgeons face with regard to optimal timing of therapy and 

appropriate management in different type of bowel obstruction. 

 With all present knowledge available regarding intestinal obstruction, a small attempt 

has been made to understand varied etiology, clinical presentation and difficulties presented 

in its management in urban areas of developing country. 

AIMS AND OBJECTIVES 

● To study the various modes of presentation, importance of early diagnosis, and 

management of patients of intestinal obstruction in tertiary care centre 

● To study the role of conservative approach in selected patient and factors affecting 

their conversion into operative intervention. 

● To study the incidence of different complications during treatment and their 

management. 

MATERIALS AND METHODS 

mailto:shashi5230@gmail.com
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 This study was conducted for a period of  2 years with patients admitted from 1/7/ 

2017  upto 30/06/ 2019 with a sample size of 50 patients in L.G. hospital, Ahmedabad 

. 

 The sampling was done by stratified random protocol.  

 The study population included all patients above 12 years admitted to surgical wards 

with a provisional diagnosis of intestinal obstruction.  

 Necessary consent was taken from the patient and relative.  

 Present study was prospective, observational, cross-sectional study.  

• Particulars of the patient  

• History  

• Clinical examination  

a) General examination: - by noting points on the proforma  

b) Systemic examination: - emphasis on abdominal examination. In abdominal 

examination, special relevance was given to palpatory finding of guarding. A provisional 

diagnosis of intestinal obstruction was made.  

• Hematological investigations All were subjected to a series of blood investigations  

• Radiological investigations 

a) Roentograms: chest X-ray PA view and X-ray abdomen erect were done. X-ray showing 

multiple air fluid levels on abdomen erect film was highly suggestive of intestinal 

obstruction.  

b) USG abdomen and pelvis: This was done to point out any specific etiology, amount of 

fluid collection, peristalsis and dilatation of bowel loops.  

c) CT Scan abdomen and pelvis with double contrast: This investigation was carried out in 

cases of diagnostic dilemma or when further details of a pathological condition were 

required. 

Immediately after admission, resuscitation with intravenous fluids, especially ringer lactate 

and normal saline was started till hydration and urine output became normal. Nasogastric 

decompression with Ryles tube was carried out and antibiotic prophylaxis started. 

 Close observation of all bedside parameters (like pulse rate, BP, RR, urine output, 

abdominal girth, bowel sounds, tenderness and guarding) was done.  

Patients who showed reduction in abdominal distension, improvement in general condition 

and bowel movements especially in individuals with adhesions, conservative management 

was confined to them.  
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Patients with clear-cut signs and symptoms of severe acute obstruction were managed by 

appropriate surgical procedure after resuscitation. 

Histopathological examination of the specimen of resection / biopsy was done whenever 

necessary.  

The postoperative period was monitored carefully. 

Any complications if any, were noted and treated accordingly. Postoperative follow up was 

done in majority of the patients up to 3 months. 

 

 

 

 

 

 

 

 

OBSERVATION 

m. Age and sex distribution: 

Graph 1 Age and sex distribution in our present study  

Table 1: 

Compari

son of 

sex 

incidence 

in 

different 

studies  

Male, 11-2O, 13 

Male, 21-30, 5 

Male, 31-40, 3 

Male, 41-50, 5 Male, 51-60, 5 

Male, 61-70, 2 Male, 71-79, 2 

Female, 11-2O, 4 

Female, 21-30, 3 

Female, 31-40, 5 

Female, 41-50, 0 

Female, 51-60, 2 

Female, 61-70, 1 

Female, 71-79, 0 

Male 

Female 
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Studies  Male : Female ratio 

Budharaja et al 
(2)

 4:1 

Harban Singh et al 
(3)

 4:1 

Sharkeed  
(4) 

1:1 

Saravanan et al. 
(5) 

4:1 

Present study                   2.33:1 

Table 2: Comparison of age distribution  

Age in years Present study Cole GJ
(6) 

Souvik 

Adhikari
(7) 

Harban 

Singh 
(3) 

11-20 34% 10% 9% 10% 

21-30 16% 10% 11% 16% 

31-40 16% 18% 15% 18% 

41-50 10% 16% 24% 15% 

51-60 14% 15% 13% 10% 

61-70 6% 16% 20% 20% 

71-79 4% 9% 8% 5% 

80-89 0% 6% 4% 4% 

 

n. Etiological distribution:  

Graph2: Etiological distribution of cases 
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Table 3: Comparison of etiology of intestinal obstruction in different studies  

Cause G.J. Cole
(6) 

1965 

Saravran 

P.S. et 

al
(5)

 

2016 

Souvik 

Adhikari
(7) 

2010 

 

Present 

study 

Adhesions 15% 22% 15.53% 16% 

Hernia 27% 26% 35.96% 8% 

Koch’s etiology 3.5% 6% 14.17% 14% 

Carcinoma 3.4% 10% 16.62% 2% 

Intussusception 12% 8% 2.18% 0 

 

o. Clinical presentation and findings: 

Table 4: Clinical presentation of cases: 

Symptoms and signs No of cases Percentage 

Abdominal pain 50 100% 

Vomiting 46 92% 

Sales, Subacute 
intestinal 

obstruction, 20%, 
20% 

Sales, 
Adhesions/Bands , 

16%, 16% 

Sales, Koch's 
abdomen , 14%, 

14% 

Sales, Stricture 
(non TB), 10%, 10% 

Sales, Hernia, 
8%, 8% 

Sales, 
Peritonitis, 

8%, 8% 

Sales, 
Appendictis, 

8%, 8% 

Sales, Intestinal 
Worms, 8%, 8% 

Sales, 
Postoperative 

intestinal 
Obstruction, 

2%, 2% 

Sales, Meckel's 
Diverticulum, 4%, 

4% 

Sales, Carcinoma, 
2%, 2% Etiological distribution Subacute intestinal obstruction 

Adhesions/Bands  

Koch's abdomen  

Stricture (non TB) 

Hernia 

Peritonitis 

Appendictis 

Intestinal Worms 



 

 289 

Distension 26 52% 

Constipation 36 72% 

Tenderness 47 94% 

Guarding 12 24% 

Rigidity 1 2% 

Absent peristalsis 4 8% 

Airfluid levels 50 100% 

Irreducible swelling 4 8% 

Palpable lump 1 2% 

 

Table 5: Comparison of clinical features with other studies: 

Study group  Abdominal 

pain 

Vomiting Abdominal 

distension 

Constipation 

Present study  100% 92% 52% 72% 

Souvik 

Adhikari
(7)

2010 
 

72% 91% 93% 82% 

Jahangir – 

Sarwar Khan 
(8) 

100% 92% 97% 97% 

 

p. Types of management  

Table 6: Types of patient management in our present study   

Types of 

management  

Male Female Total 

Conservative 13(26%) 6 (12%) 19 (38%) 

Operative  13(26%) 3 (6%) 16(32%) 

Conservative 

converted to 

9(18%) 6(12%) 15(30%) 
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operative 

Total 35(70%) 15(30%) 50 (100%) 

 

q. Operative procedures  

Table 9: Operative procedures required in different cases. 
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1 Adhesions 

/bands 

6 - - - 4 - - - 

2 Hernia - 1 - 3 - - - - 

3 Peritonitis - - - - - - - 2 

4 Koch’s 

abdomen 

2 3 - - 2 2 - - 

5 Appendicitis - 2 - - 2 - - - 

6 Stricture - 2 - - 1 3 - - 

7 Carcinoma - - 1 - - - - - 

9 Intestinal 

worms 

- - - - - - 1 - 

11  Meckel’s 

diverticulum  

- 2 - - - - - - 

 Total 8 10 1 3 9 5 1 2 

6)Complications 

Table 10: Incidence of different complications in our present study   

Sr no Complications No of cases Percentage 
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1 Pulmonary 2 4% 

2 Septicemia 1 2% 

3 Paralytic ileus 2 4% 

4 Death 2 4% 

5 Wound infection 11 22% 

Total  18 36% 

Table 11: Cause of mortality  

Case 

no 

Age Duration 

of 

Symptoms  

Operative findings Operative 

procedure 

Cause of 

death 

2 70 

yrs 

3 days Band at terminal 

ileaum causing 

twisting of bowel 

loop  + mild free 

fluid  

Emergency 

exploratory 

laparotomy  

+band release + 

Peritoneal lavage 

Death due 

to 

septicemia 

34 65 

yrs 

20 days malignant mass 

causing narrowing 

at splenic flexure + 

proximal dilatation  

Elective exploratory 

laparotomy 

+descending and 

transverse colon 

resection + hartmans 

procedure + 

peritoneal lavage  

Death due 

to cardio 

respiratory 

distress 

Table 12:  incidence of mortality in different studies  

Study  Year No of cases 

studied 

Mortality 

Wangensteen
(9) 

1955 252 11% 

C. S. 

Ramachandran
(10) 

1982 417 12.7% 

Sufian and 

Matsumoto
(4) 

1975 171 19% 

Souvik Adhikari
(7) 

2010 367 7.35% 
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Present study  2017 50 4% 

7)Hospital stay: 

Table 13: Hospital stay in different patients related to etiology 
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( 
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) 
 

T
o

ta
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0-5 - 1 1 1 - - - 8 2 - - 13 

6-10 5 - 1 - 2 - - 2 1 - - 11 

11-15 2 2 1 6 1 2 - - 1 1 2 18 

16-20 1 - 1 - 1 2 - - - - - 5 

21-25 - - - - - - - - - - - 0 

26-30 - 1 - - - 1 1 - - - - 3 

Total  8 4 4 7 4 5 1 10 4 1 2 50 

 

DISCUSSION 

 In our present study 35 male patients were presented with intestinal obstruction which 

is 70 %. While 15 female patients 30 % incidence, where male to female ratio 2.33: 1. 

 In present study most common age incidence was found  in younger population though 

intestinal obstruction occurs in all age with varying incidence in my which is between 

11- 20 year age group and found to be 34% of cases with 26% male and  8 %  female 

cases . 

 While the least common age group is adult population between 71-79 .   

 It shows age distribution is nearly same as Harban singh study
(3)

 and Cole GJ
(6)

 studies 

for age group of 21-30 and 31-40. 

 Most common presenting cause of intestinal obstruction is subacute intestinal 

obstruction which is 20 % and these cases were managed conservatively. 
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 While another most common defined cause of obstruction is Adhesions and bands 

which is encountered in 16% of cases. 

 In management of cases where conservative approach was helpful in 38% of cases due 

to their early presentation and subacute type of obstruction most commonly.  

 While patients who were primarily undergone for operative approach after initial 

resuscitation were 32% of total cases.  Indications for primary operative approach 

were acute presentation with tenderness, abnormal peristalsis like absent or 

hyperperistalsis, fever, irreducible or palpable lump, ultrasonography finding of 

peritonitis etc.   

 Patients which were primarily tried to be managed conservatively and then converted 

to operative approach were 30 % of total cases. 

 In these patients indications for operative approach after conservative trial were 

persistence or exaggeration of signs and symptoms, increasing air fluid levels were 

considered and most common indication was persistence of symptoms along with 

tachycardia. 

 In these patients most common etiology encountered was stricture in 33% 0f these 15 

patients followed by intestinal tuberculosis.  

 While Koch’s abdomen also found with significant incidence of 14% in our study 

correlating with poor socioeconomic status of the population of study population.  

 Incidence of intestinal worms is 8 % which is also commonly found in same 

population with poor food hygiene.  

 Carcinoma was least common presenting cause of intestinal obstruction in our present 

study along with postoperative acute intestinal obstruction 

 Incidence of adhesions is comparable with GJ cole
(6)

 and Adhikari S. et al
(7)

 study and 

also incidence of Koch’s etiology is same as Adhikari S. et al
(7)

 study.  

 While intussusception is not encountered in our present study, while incidence of 

carcinoma is lowest among other studies.  

 Most common symptom present in our study was abdominal pain which more 

common located in periumbilical region followed by generalized in abdomen and 

present in almost all patients, followed by second most common presented symptom 

of vomiting, constipation and then abdominal distension.  

 Among clinical signs most common sign present was tenderness found in 94 % 

patients which was localized around periumbilical region. While abdominal rigidity 

was least common presentation in our study.  

 Absent peristalsis was found in 8% cases which have undergone operation early in 

course of management and most common etiology present in them was adhesions and 

bands. 

 Irreducible swelling in 8% which were present in cases of hernia while palpable lump 

in 2 %.due to right iliac fossa lump. 
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 Air fluid levels in all patients with varying deggres of insignificant to multiple air fluid 

levels   making it rulling out criteria on xray findings on presentation . while on 

ultrasonography dilated bowel loops with varying degree of bowel diameter was 

presnt in almost all patients. 

 Most common operative procedures performed was adhesiolysis in 8 patients as a 

main operative procedure while appendicectomy is performed in 9 patients but as a 

primary procedure in only 2 patients. 

 Milking of intestinal worms which was least commonly performed procedure overall 

in management of intestinal obstruction of various etiology because of it specific 

indication for intestinal worms only. 

 Most common complication encountered in our management was wound infection 

35% of operated cases presenting from wound serous discharge to wound gap and 

managed in most patients with sterile dressing while few patients required vacuum 

assisted closure and secondary wound closure prolonging the hospital stay in most 

patients. 

 While mortality was 2 patients (4 % ) in present case study and related to increased 

age and advanced disease progress in them.  

 With better understanding of etiology due to advanced diagnostic ailments mortality 

rate is decreasing. 

 Hospital stay  was mostly between 11 to 15 days where most commonly occupied by 

operated patients with exploratory laparotomy with major operative procedure. 

 While patient were managed as short duration as of 4 days in subacute bowel 

obstruction while in patients with abdominal wound complication upto 30 days. 

SUMMARY AND CONCLUSION 

● Of the 50 cases of intestinal obstruction in our study adhesions and bands are the 

common cause to produce intestinal obstruction as abdominal and pelvic surgeries are 

increasingly performed among patients. 

● Koch’s abdomen is also increasingly encountered in etiology of intestinal obstruction 

as stricture and it is related to poor socioeconomic status of study population in 

present study. 

● Hernia related obstruction were higher in early twentieth century. But due to early 

surgical treatment for hernia incidence of strangulated hernia is decreasing nowadays. 

It suggests that planned hernia repair can avoid this complication. 

● Plain X-ray abdomen taken in erect posture is the single most important investigation 

required for the patients and air fluid levels is present in almost all cases of intestinal 

obstruction.  

● Though clinical, radiological and laboratory findings put together can bring about the 

best and accurate diagnosis of intestinal obstruction 
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● Intravenous fluids and electrolytes, gastrointestinal aspiration, antibiotics and then 

appropriate surgery are still the main stay of the treatment. 

● In majority of the patients intestinal obstruction require surgical intervention, but trial 

of conservative approach early in course of disease can be successful. 

● Among the patients which were initially considered for conservative management and 

later required operative intervention, most common factors responsible were 

persistence of symptoms and signs with persistence of air fluid levels on erect 

abdominal x-ray. 

● Among the factors influencing the mortality and morbidity are age, state of hydration, 

nutritional status, viability of the bowel, etiology of obstruction, site of obstruction, 

delay in diagnosis and surgical intervention and associated medical illness. 
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Abstract  

Background ; A period of starvation (“nil by mouth”- NBM) is common practice after gastrointestinal surgery during 

which an intestinal anastomosis has been formed. So Early  Entearl Feeding requires scrutiny in the term of 

indications ,success and failure to give benefit to patient.   

Methodology; The study is carried out on in patients admitted in municipal general hospital of Ahmedabad . A total 

of 34 patients of intestinal resection anastomosis and perforation primary repair were included in the study and data 

were collected in the prescribed performa consisting details of patient’s history , clinical findings, operative findings, 

post operative course and complications, and outcome. Results ; Observation and analysis of the data of present 

series was interesting and important aspects were compared with standard series .Wound Infection  was Common 

Complication in both group .Morbidity and  Other Complications were significantly low in early Enteral feeding 

Group Patients. Conclusion; Early enteral feeding is safe, effective, feasible and cost effective in post operative 

patients of resection and anastomosis or perforation primary repair.  

  

Key words; Enteral Feeding , resection and anastomosis  

Introduction;   

Nutritional support plays important role in wound healing and postoperative recovery and a poor nutritional status 

is strongly associated with delayed wound healing and longer hospital stays after surgery. In particular, after 

emergency gastrointestinal (GI) surgery, nutritional status is impaired and basal energy expenditure is elevated and 

thus, nutritional support is of considerable importance.   

  

Several reports have emphasized that early enteral feeding should be started as soon as possible after resuscitation 

because the immunomodulatory effect of enteral feeding could assist recovery.  

Furthermore, enhanced recovery after surgery has been shown to improve postoperative recovery after elective GI 

surgery. However, patients that undergo emergency GI surgery have an edematous or ischemic bowel, and are at 

high risk of postoperative complications, such as ileus, obstruction, or anastomotic failure. For these reasons, the 

majority of surgeons are worry of early feeding after emergency GI surgery.(1)  

  



 

 297 

There is the traditional belief that the early feeding of patients who underwent intestinal resection and anastomosis 

can be dangerous and induces stress on anastomosis site and makes it prone to leakage, and most surgeons prefer 

to remaining their patients not permit oral (NPO) for 4-5 days post-operation but  this is not proven yet, even 

without any feeding, about 2 L of gastrointestinal and pancreatic secretions enter the small bowel daily and transit 

from anastomosis site, thus feeding has not an important additional adverse effect on anastomosis site resting and 

even intestinal feeding has many positive effect on wound healing and reduction of sepsis .  

  

Post-operative ileus is an important reason for remaining patients NPO in post-operative period, but post-operative 

ileus is a temporary and clinically unimportant physiologic response, small bowel movement return 4-8 h after 

surgery, On the other hand, early removal of nasogastric tube can reduce fluid and electrolytes loss and accelerates 

the resolution of post-operative ileus. (2)  

  

Resection and anastomosis is often done in malnourished patients and in severe cases, is known to increase the post 

operative morbidity. Additionally these surgical patients are subjected to post operative stress and hypercatabolic 

state; hence these patients require some form of early nutrition, enteral or total parenteral nutrition (TPN). 

Routinely after intestinal resection and anastomosis for various reasons nil by mouth is advised and oral/enteral 

feeding is started after passage of flatus and appearance of bowel sounds. Idea behind nil by mouth is to prevent 

postoperative nausea vomiting and to protect the anastomosis. (3)  

  

A period of starvation (“nil by mouth”- NBM) is common practice after gastrointestinal surgery during which an 

intestinal anastomosis has been formed. The stomach is decompressed with a nasogastric tube and intravenous 

fluids are given with oral feeding being introduced as gastric dysmotility resolves. The rationale of nil by mouth is to 

prevent postoperative nausea and vomiting and to protect anastomosis, allowing it time to heal before being 

stressed by food. It is, however, unclear whether deferral of enteral feeding is beneficial. (4)  

  

Postoperative dysmotility mainly affects stomach and colon but small intestine recovers within 4-8 hours after 

surgery. Hence feeding (lukewarm water) within first 24 hours after surgery is very well tolerated. Contrary to 

widespread opinion, evidence from clinical studies and animal experiments suggests that initiating feeding early is 

advantageous. In animals, starvation reduces the collagen content in Anastomotic scar tissue and diminishes the 

quality of healing whereas feeding reverses mucosal atrophy induced by starvation and increases Anastomotic 

collagen deposition and strength.  

  

Experimental data in both animals and humans suggest that enteral nutrition is associated with an 

improvement in wound healing. Finally, early enteral feeding may reduce septic morbidity. (5) Thus early 

enteral feeding as opposed to conventional NBM and intravenous fluid approach, has received increasing 

attention in recent years. Through an evidence based review, we have evaluated whether early enteral feeding 

is merely a fashion or genuinely an advance. (4)  

  

Aims of the study;  

Aim of the study was to compare the early commencement of postoperative enteral nutrition to traditional 

management that is no enteral nutrition in patients undergoing gastrointestinal surgery in respect to: ( 1) 

Appearance of bowel sounds  (2) Passage of flatus and stool    (3) Vomiting    (4)  

Requirement of Nasogastric tube – Nasogastric aspiration   (5) Post Operative Sequelae –   
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Complications   (6) Length of hospital stay    (7) Mortality.   The study and conclusions are important   in  the sense of 

assessing various aspects of this  newer approach in context of present time.  

  

METHODOLOGY;  

34 patients of intestinal resection-anastomosis and perforation primary repair ,after taking institutional ethical 

committee approval and written informed consent, admitted in one of the municipal general hospitals of 

Ahmedabad city, India, were studied during  period of two years, ie.From   August 2016 to  October 2018.  

  

 From these, 17 patients were randomly offered conventional nil by mouth approach and other 17 patients 

were selected randomly for early enteral feeding within 1st 72 hours postoperatively.  

All the patients were fulfilling following inclusion criteria:  

*Patients were selected preoperatively from age group between 12-70years.   

*Patients of both sex were included in both group randomly.  

All elective small and large intestinal resection and anastomosis were included.  

All ileostomy or colostomy closure, in which more than half of the circumferencial luminal defect present were 

included in our study.  

  

Emergency bowel perforation presented were included.  

  

Exclusion Criteria:  

Age <12 and >70 year.  

  

Pre operatively all planned surgical patients were given minimum three days of chest 

physiotherapy and spirometry exercise in >50 years of age group.  

  

All routine blood investigations were done. All patients were blood transfused whose Hb was less than  

10 gm%. Preoperative prophylactic antibiotic( 6), injection ceftriaxone(dose according to weight) was given 45 

minutes before surgery.  

  

Post operative all patients were monitored for vital signs, bowel sounds, drain output, Ryle’s tube output, pain and 

respiratory system examination. Chest physiotherapy was given as indicated and early ambulation was advised to all 

patients.  

  

Post operatively 17 patients were offered Ryle’s tube blockade and enteral feeding within first 72 hours, starting 

with sips of water as decided pre operatively in randomly selected patients. Ryle’s tube was taken out as patients 

tolerate liquids in first 72 hours.   

Other 17 patients were kept nil by mouth until the passage of flatus and appearance of active bowel sounds.  
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The outcomes were compared in the terms of post operative pain,paralytic ileus, anastomotic dehiscence, wound 

infection, pneumonia and intra abdominal abscess, length of hospital stay after operation.  

  

Observations:  

In our study of 34 patients most common age group in early and late enteral feeding was 21-

30 years and there were 5(29.4%) in early enteral feeding group and 5(29.4%) in late enteral 

feeding group.  

  

Table 1:  Age group of  patiets  

             Category                   Number             Percentage(%)  

    Age(Years)     Early   Late      Early  Late    

11-20  3  3   17.64  17.64  

21-30  5  5   29.41  29.41  

31-40  2  2   11.76  11.76  

41-50  4  3   23.52  17.64  

51-60  2  2   11.76  11.76  

61-70  1  2   5.88  11.76  

Total  17  17   100  100  

  

In our study of 34 patients there were 13(76.5%) male in early and late enteral feeding each.There were 4(23.5%) 

female in early and late enteral feeding group each.  

  

BMI:In early enteral feeding group average BMI was 22 and in late enteral feeding 24 which was comparable in both 

the groups.  

  

  

Table 2: Comorbid Conditions  

Comorbid Conditions                     Number                 Percentage(%)  

   Early   Late         Early  Late  

T.B  1  1   5.88  5.88  

Diabetes  1  1   5.88  5.88  

Hypertension  1  1   5.88  5.88  

Steroids  1  0   5.88     --  
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In our study of 34 patients comorbid conditions were Hypertension, Diabetes, Tuberculosis in both the groups and 1 

patient in early enteral feeding group was on steroid for ulcerative colitis and there was no statistically difference.  

  

In our study 4 patients of early enteral feeding group had emergency surgery and 13 had planned surgery whereas 6 

patients of late enteral feeding group had emergency surgery and 11 had planned surgery which was comparable to 

each other.  

  

In our study both early and late enteral feeding group had 3 patients of ileostomy closure each. Ileo-Ileal resection 

anastomosis was performed in 3 patients of early enteral feeding group and 4 patients of late enteral feeding group. 

Other surgeries performed were ileal perforation primary repair, Transverse colostomy closure,Jejuno-Jejunal 

Resection anastomosis, Cystogastrostomy,Lateral pancreaticojejunostomy,Ileo-Ascending resection anastomosis 

,Roux-En-Y Hepatico-Jejunostomy.  

  

Table 3:  Type of Surgery  

Type of Surgery                Number            Percentage (%)  

   Early  Late      Early  Late  

Ileostomy Closure    3    3   17.64  17.64  

Ileal Perforation Primary 

Repair(Traumatic/Enteric)  

Traumatic-3  

Enteric-1  

Traumatic-2  

Enteric-1  

23.52  17.64  

Total=4  Total=3  

Transvere colostomy Closure  3  --  17.64  --  

Ileo-Ileal Resection Anastomosis  3  4  17.64  23.52  

Jejuno-Jejunal Resection 

Anastomosis  

1  3  5.88  17.64  

Cysto-gastrostomy  1  --  5.88  --  

Lateral  

Pancraeaticojejunostomy  

1  1  5.88  5.88  

Roux En Y  

Hepaticojejunostomy  

1  1  5.88  5.88  

Ileoascending Resection 

Anastomosis  

--  2  --  11.76  

Total  17  17  100  100  

  

Post Operative Assesment  

Regaining of Bowel Function  

In our study average day of appearance of peristalsis was day 2 in early enteral feeding group and day 3 in late 

enteral feeding group.In early feeding group patients had early paasage of stool (day 4)as compared to late enteral 

feeding(day 5.7).  

  

In our study 11 patients out of 17 had hypoproteinemia in post operative period whereas only 6 patients out of 17 

had hypoproteinemia which was significant.  
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Table 4:  Post Operative Complications  

       Complications                 Number                Percentage(%)  

     Early   Late      Early  Late  

Vomiting  2  1   11.76  5.88  

Paralytic Ileus  0  2   --  11.76  

Wound  

Infection  

2  7   11.76  41.20  

Abdominal Distension  0  1   --  5.88  

Intra abdominal Collection  0  1   --  5.88  

Anastomotic dehiscence  0  1   --  5.88  

Pneumonia  0  4   --  23.5  

DVT  0  0   --  --  

  

In our study 7 patients of late enteral feeding had wound infection whereas only 2 patients of early enteral feeding 

had wound infection;4 patients of late enteral feeding had pneumonia whereas no patients of late enteral feeding 

developed pneumonia; other complications such as paralytic ileus ,abdominal distension, intraabdominal collection 

and Anastomotic dehiscence were observed in late enteral feeding group which were absent in early feeding group. 

In Early enteral feeding 2 patients had vomiting but none of them required re-insertion of Ryle’s tube which can be 

an accidental finding. Visual Analogue Score (VAS)  

In our study out of 34 patients VAS Score was 5 in most patients of early enteral feed and 6 in most patients of late 

enteral feed on post operative day 1. VAS was 4 in most patients of early enteral feed and 5 in most patients of late 

enteral feed in post operative day 2. VAS was 3 in most patients of early enteral feed and 4 in most patients of late 

enteral feed in post operative day 3.  VAS was 1 in most patients of early enteral feed and 2 in most patients of late 

enteral feed in post operative day 5.  VAS was 0 in most patients of early enteral feed and 1 in most patients of late 

enteral feed in post operative day 7.  

  

Average Post Operative Hospital stay in early enteral feed is 8.6 days whereas in late enteral feed it is  13 days.  

  

Discussion,  

Nutritional support has by convention been delayed for 5-7 days after surgery in previously well nourished 

hospitalized patients. TPN then may be initiated if the patient is intolerant to enteral intake. There is an emerging 

consensus, however, that early nutritional support benefits high risk surgical patients. Major surgery or injury 

induces hyper metabolic, catabolic state in which, if not supported by exogenous substrates, excessive skeletal 

muscle proteolysis occurs, followed by depletion of crucial circulating and visceral proteins. Clinical and basic 

researches have confirmed that acute protein malnutrition impairs wound healing(7), vital organ function and 

immunocompetence. Indeed this is the rationale for providing early nutritional support but determining who the 

appropriate candidate are and what the preferred route of substrate delivery is have been difficult issue to resolve.(5)  
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In our study we included both emergency and planned surgeries of resection anastomosis or perforation primary 

repair. In our study both the groups of early and late enteral feeding were comparable demographically.  

  

As previously mentioned systemic and local factors may affect outcomes after resection and anastomosis. In 

comorbid conditions like history of T.B.; Diabetes; Hypertension were prepared preoperatively in both groups 

according to their co-morbid conditions. No difference was found in complication rates of early and late enteral 

feeding groups with co-morbid conditions. But early enteral feeding didn’t seem to be harmful in these patients and 

may be beneficial in patients with hypoproteinemia.  

  

In our study 4 patients of early enteral feeding group had emergency surgery and 13 had planned surgery whereas 6 

patients of late enteral feeding group had emergency surgery and 11 had planned surgery. Miettinen P, Laitinen S, 

Makela J et al. “Bowel Preparation” is unnecessary in open small and large bowel surgery. A prospective randomized 

study of 250 patients of colorectal anastomosis were followed with 100 patients offered bowel preparation and rest 

offered no bowel preparation pre operatively, there is no significant difference in Anastomotic dehiscence (6.8% in 

case group and 7% in control group)(8) In our study the average day appearance of peristalsis, flatus and stool in early 

enteral feeding group was earlier than the late enteral feeding group which correlated with the study of Ayman et 

al(9).In late enteral feeding usual policy is to start enteral feeding after passing peristalsis, flatus, stool.  

  

By comparison we can say that if in ileal perforation though inflammation present we can start early enteral feeding 

and no difference in complication seen as compared to late enteral feeding.  

  

Post operative pain : In our study pain was scored according to “ Visual Analogue Scale” from post op day 1-7. We 

found that patients of early enteral feeding had less post operative pain than late enteral feeding group which may 

be due to improved general well being of patient’s pain perception in early enteral feeding group compared to late 

enteral feeding group. Our study correlated with the study done by Jenish Y. Sheth et al. (3) Patients who undergo GI 

surgery have an edematous or ischemic bowel,  

and are at high risk of postoperative complications, such as ileus, obstruction. (10) Complications after 

Operation:  

  

Paralytic Ileus:  In our study 2patients of late enteral feeding (11.76%) had paralytic ileus whereas no patient had 

paralytic ileus in early enteral feeding group. Data suggestive that early enteral feeding found to decrease incidences 

of paralytic ileus. In Reissman(11) et al study no statistical significance was found in both the groups but early enteral 

feeding didn’t seem to increase the incidence of  ileus.  

  

Wound Infection: Experimental data in both animals and humans suggest that enteral nutrition is associated with an 

improvement in wound healing. Wound infection is common complication after resection anastomosis of bowel. In 

our study 2 patients (11.76%) had wound infection in early enteral feeding and 7 patients (41.20%) had wound 

infection in late enteral feeding which is statistically significant. That correlate with Ayman At el study(9) who stated 

that early enteral feeding is associated with less wound infection.  

  

Intra abdominal collection: 1 patient(5.88%) had intraabdomial collection in late enteral feeding group out of 17 

patients whereas no patients of early enteral feeding group developed intraabdominal collection. In Reissman et al 
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study(11) all intraabdominal abscess were due to anastomotic dehiscence and no statistical significant difference 

found between both the groups which correlated with our study.  

  

Anastomotic Dehiscence: In our study 1 patient (5.88%) had anastomotic dehiscence in late enteral feeding group 

whereas no patient had anastomotic dehiscence in early enteral feeding group. That correlated with Reissman et 

al(11)study who stated that there is no statistical significant difference between two groups. Reporting on factors that 

could have modified the effect of early feeding - a) experience of surgeon b) length of operative time c) resection 

from large or small intestine d) use of antibiotics  e) post operative pain control.  

  

Pneumonia: Incidence of postoperative respiratory infection was found to be elevated in advance age group, pre 

existing poor chest condition, immunocompromised patients or as a consequences of anastomosis dehiscence. No 

patients had pneumonia in early enteral feeding group and 4 patients (23.5%) had pneumonia in late enteral feeding 

group which is a significant difference that correlated with Ayman El Nakeeb et al study(9).  

  

Length of Hospital Stay: In our study Average Post Operative Hospital stay in early enteral feed is 8.6 days whereas 

in late enteral feed it is 13days. Which correlated with Ayman El. Nakeeb (9) who stated that early enteral feeding is 

safe, well tolerated ,may improve postoperative gastro intestinal motility and plays an important role in enhanced 

recovery and outcome.  

  

Conclusion   

  

Early enteral feeding significantly reduces-  incidence of wound infection , the incidence of paralytic ileus , pain in 

post operative patients , length of Hospital stay in post operative patients  of resection and anastomosis or 

perforation primary repair.  

  

Nutritional support plays important roles in wound healing and postoperative recovery. A poor nutritional status is 

strongly associated with delayed wound healing and longer hospital stays after surgery.  

  

Early enteral feeding should be started as soon as possible after resuscitation because the immunomodulatory effect 

of enteral feeding could assist recovery.  

  

Post operative early enteral feeding is well tolerated in presence of comorbid conditions and also may be beneficial.  

  

Early enteral feeding significantly reduces chances of pneumonia and DVT in post operative patients of resection and 

anastomosis or perforation primary repair.  

  

No significant difference in anastomotic dehiscence in post operative patients of resection and anastomosis or 

perforation primary repair in both the groups.  
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Early Ryle’s tube removal, drain removal induces early mobilization of patient thus decreasing complications like DVT 

and pneumonia; patients remain motivated to resume his work as soon as possible depending upon surgery.  

  

So, early enteral feeding is safe, effective, feasible and cost effective in post operative patients of resection and 

anastomosis or perforation primary repair.  
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CORRELATION BETWEEN WEIGHT OF SPECTACLE AND THE CONTACT AREA OF NOSE PADS 

WITH RESPECT TO STANDARD ALIGNMENT 

 Hardee Punjabi1 Usman Memon1 Kinnari Kalaria1 

1Nagar School of Optometry, Ahmedabad 

ABSTRACT 

Aim:  
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To understand the co-relation between the weight of spectacle and the contact area of nose pads with 

respect to standard alignment. 

Study Design: A cross-sectional study. 

Method: Parameters such as weight of spectacle, frontal angle of nose and nose pads, splay angle of nose 

and nose pads and pantoscopic angle, area of nose pads and contact area of nose pads were measured 

using simple tools such as portable weighing machine and a handmade gauge similar to Fairbanks facial 

gauge and the correlation between all the parameters was found out.  

Results:  Out of total 75 frames, 42 frames (56%) had no change in contact area with the corresponding 

area of nose pads with respect to the parameters including weight of spectacle frontal angle, splay angle 

and pantoscopic angle in standard alignment of spectacle, while other 33 frames (44%) had a noticeable 

change in the contact area of nose pads with respect to the corresponding parameters.  

Conclusion: Difference of 50mm2 of area between contact area and area of nose pads is acceptable with 

current trend of frames. Current trend of light weight frames and lenses has given ease to alignment as 

even misalignment does not result into marks. Contact area corresponding with the area of nose pad play a 

significant role in distribution of spectacle weight on nose. Mismatch between contact area and area of 

nose pads will result into skin marks.Ideally, a wearer is happy when standard alignment is achieved with 

respect to facial measurements.  

Key words:  WEIGHT OF SPECTACLE , CONTACT AREA OF NOSE PADS ,STANDARD 

ALIGNMENT 

 

 

 

 

INTRODUCTION 

 

The art of successful spectacle frame design is to cater for the various different markets in radically 

different ways. According to a recent report by one of the leading market research companies on current 

eyewear market, the global eyewear market was worth US$ 120 Billion in 2018, registering a CAGR of 3.4% 

during 2011-2018. The market is further projected to cross US$ 141 Billion by 2024, at a CAGR of 2.6% 

during 2019-2024. Currently, the global demand for good-quality eyewear products is being augmented by 

increasing prevalence of hypermetropia and myopia at young ages. In developing nations, improving 

lifestyles, urbanisation and availability of advanced eyewear products are positively impacting the market 

growth. [3] 
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Dispensing an aligned spectacle is an important part in optometry practice. Not only shape but also correct 

measurements of face as well as frame are necessary for a spectacle to fit properly on wearer’s face 

without leaving facial marks. All the parameters of standard alignment either individually or together have 

a great impact on wearer’s final spectacle design. Hence, it is the foremost duty of a dispenser to take 

proper measurements of all the necessary parameters such as angles, weight and areas.   

With the increasing demand of fashion and comfort, the spectacle industry has been advancing and 

introducing newer and lighter frame designs in the market. Also, people now tend to choose plastic frames 

over metals as plastic frames have proven to provide better comfort and fit to wearers as compared to 

metal ones. 

Spectacles represent the most commonly owned eyewear product, accounting for around three-fourths of 

the total market share. Technological advancements and increasing dependence upon gadgets and 

electronic devices have led to a rise in eyesight disorders, thereby resulting in an increased demand for 

spectacles. Definitions of facial features to be measured with existing systems of facial measurement are 

often not specific enough for frame design and manufacturing. Currently, for individual frame design, 

experienced personnel collect data with facial rules or instruments. [6]  

Now what is a spectacle? 

 A spectacle is frame holding a pair of lenses containing ophthalmic prescription in proper position in front 

of the eyes.  

How can the increased demand for a good quality eye product be fulfilled?  

The spectacle wearing public has not always embraced the latest designs with alacrity but those that 

provide a safe, durable, stable and comfortable means of holding corrective lenses in place. Hence, a 

dispenser or a practitioner must make sure that a frame received from an optical laboratory should meet 

the basic requirement of standard alignment so that it can properly fit the wearer. [3]  

A general rule for standard alignment is to begin with the bridge, then work with the end pieces, and 

handle the temples at last. Apparently, the changes made in one part of frame may influence the 

alignment in another part. Handling the bridge first, and the other parts in order, helps to eliminate having 

to go back and realign parts. [2] 

This study is aimed at finding out how the parameters are related to each other in case of plastic frames, 

and how they affect the final alignment of spectacle on face. [2] 

Some of the important parameters to be taken care of during the standard alignment of a spectacle are as 

follows. [2] 

Pantoscopic angle:  

It is the angle the frame front deviates from true vertical when the glasses are held with the temples 

horizontal. This angle ensures the temple parallelism.  

Range: 4-18 degrees. [2] 

Standard Alignment of nose pads: 
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As with the frame front and the temples, there is a specific standard alignment for the nose pads that 

should be used during the preliminary adjustment of the frame. [2]  

Frontal angle: 

The frontal angle of the nose pads refers to the vertical position of the pads in relation to each other when 

viewed from the front. [2] 

The tops of pads should be closer together than the bottoms, angling in toward each other approximately 

20 degrees from true vertical. [2] 

Splay angle: 

The difference between back and front edges of each pad, viewing from top or bottom, is the splay angle. 

For initial alignment, a splay angle of 25-30 degrees is satisfactory. [2] 

AIM 

 

To understand the co-relation between the weight of spectacle and the contact area of nose pads with 

respect to standard alignment. 

 

REVIEW OF LITERATURE 

 

The current international standard for spectacle frames recommends that frames weighing up to 20 g 

should have a minimum nose-pad contact area of 200mm2 and those weighing over 25 g should have a 

contact area of 250mm2. It is shown that these recommendations are being almost universally ignored for 

frames with separate pads on arms. The information on frame materials in manufacturers’ literature is 

woefully inadequate but, from the information available, there was a little difference in weight between 

stainless steel frames and those from unnamed materials. [1]
 

                                               -Walsh G.  Ophthalmic Physiol Opt.2010 

INCLUSION AND EXCLUSION CRITERIA 

 

Inclusion Criteria: 

 Plastic frames having inbuilt nose pads.  

Exclusion Criteria: 
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 Metal, Supra, Combination, Rimless frames that have nose pads attached to pad arms.  

 

 

 

MATERIALS AND METHOD 

 

75 random plastic frames currently being used were studied. The spectacle wearers were informed about 

the study and the process was explained before taking all the frame measurements and imprinting the 

nose pads on wearer’s nose with the help of removable paint. Weight of spectacle frames with prescription 

lenses intact was measured in grams using a handheld digital weighing machine. Frontal angle of the nose 

and nose pads, Splay angle of the nose and nose pads, and pantoscopic angle of the frames were 

measured in degrees using a handmade gauge similar to Fairbanks Facial Gauge [5]. The length and breadth 

of nose pads was measured in mm scale and the Length x Breadth formula was used to find out the area of 

nose pads (mm2). The contact area of nose pads (mm2) was measured by getting an impression of nose 

pads using washable paint color on the nose where the pads would rest and measuring area with the same 

Length x Breadth formula.  

 

RESULTS 

 

Out of the total 75 frames, 42 frames (56%) were found to have contact area similar to the corresponding 

area of nose pads with respect to the weight of spectacle and the frontal, splay and pantoscopic angles. 33 

frames (44%) had a noticeable change in contact area against the pad area with respect to other 

parameters.  

 



 

 310 

 

The average values of all the parameters with the standard deviation are as follows: 

PARAMETERS AVERAGE STANDARD DEVIATION 

Weight of spectacle (in grams) 22.6 5.62 

Frontal Angle (in degree) 

Face 

 

Frame 

 

 

R= 20.72 

L= 21.02 

 

R= 20.90 

L= 20.90 

 

 

3.13 

3.57 

 

3.23 

3.44 

Splay Angle (in degree) 

Face 

 

Frame 

 

 

R= 31.45 

L= 31.24 

 

R= 31.45 

L= 31.08 

 

4.82 

4.61 

 

4.51 

4.62 

Pantoscopic Angle (in degree) 11.62 2.84 

Area of Nose Pads (in mm
2
) 175.73 39.34 

Contact Area of Nose Pads (in 

mm
2
) 

163.26 40.31 

 

 

Total 75 

Normal 

Abnormal 
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Since the spectacles were not the stock products but the ones already in use, information on the materials 

from which the frames were made was not available for all the frames.  20 frames out of 75 were made 

from TR material, 22 were acetate frames and there was no indication on the remaining frames. 

This entire data of 75 spectacles was divided into 5 groups according to the weight of frame and the area 

of nose pads and contact area were compared using graphs. 

GRAPH 1: ANALYSIS FOR SPECTACLES HAVING 15 g WEIGHT 

 

 

As shown in the above graph, 

there were total 8 spectacles 

having 15 g weight. Out of these, 

in 5 spectacles the pad area and 

the contact area were found to 

be same and were found to be as 

per the recommendations by the 

international standard i.e. 200 

mm2. 3 spectacles were found to 

have variable results i.e. variable 

pad area and contact area, 1 of 

the 3 spectacles had contact area 

and pad area of 140 mm2. 

However, the 3 spectacles did not 

meet the standard requirements.   

 

GRAPH 2:  ANALYSIS FOR SPECTACLES HAVING 20 g WEIGHT 
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In the above graph, inner circle indicates the area of nose pads and the outer circle indicates corresponding 

contact area of nose pads. The results here show that out of total 35 frames, only 12 frames met the 

international standard of 200 mm2 area (both AONP and CA) while the remaining 23 frames gave variable 

results. Out of 23, 8 spectacles, although not according to the international standard, but achieved contact 

area similar to the corresponding pad area (3 spectacles with 150mm2, 2 with 180mm2, 2 with 140mm2 and 

1 spectacle having pad area and contact area of 140mm2).      

 

 

 

 

GRAPH 3:  ANALYSIS FOR SPECTACLES HAVING 25 g WEIGHT 

 

 

There were total 21 spectacles having 25 g weight. Only 1 spectalce among them had pad area of 250 mm2 

as per the standard but the corresponding contact area was only 200 mm2. 7 spectacles had pad area and 

the corresponding contact area of 200 mm2. 13 frames had variable  results which did not meet the 

requirements of the international standard. However, out of these 13, 5 spectacles were found to have pad 

area and corresponding contact area to be same ( 3 spectacles having 120 mm2 area and 2 spectacles with 

140 mm2 area).  

GRAPH 4:  ANALYSIS FOR SPECTACLES HAVING 30 g WEIGHT  
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As shown in the above graph, of total 8 frames, only 2 spectacles had pad area as well as contact area of 

200 mm2, 2 spectacles had pad area and the corresponding contact area of 120 mm2, 1 spectacle had pad 

area and contact area of 160 mm2 and the remaining 3 with variable results.  

 

GRAPH 5:  ANALYSIS FOR SPECTACLES HAVING WEIGHT > 30 g 

 

 

 

 

The graph clearly shows that none of the 3 spectacles weighing above 30 g met any requirement of 

international standard. 1 spectacle had pad area of 250 mm2 but the corresponding contact area was 

found to be 200mm2 which shows no significance.  Also, it can be seen that out of 75 people, there were 

only 3 who had spectacles weighing above 30 g, which is only 4% of the total study subjects.   

The statistical analysis was done and the correlation between the weight of spectacle and the contact area 

of nose pads with respect to the standard alignment was found out using the Correlation function in excel. 

The results showed that there is a negative correlation between the pad areas and the other parameters. 

The graph is shown below.  
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DISCUSSION 

 

In this study, the method of inking the pad surface and getting impression of it on nose overcomes the 

drawback of overestimating the pad area in previous study where the technique of mould impression was 

used. However, the frames used in previous study were metal frames while the frames used in this study 

were plastic. Choosing correct measurements for parameters becomes a crucial task while dispensing 

plastic frames because unlike metal frames where the nose pads are adjustable, the bridge and the nose 

pads in plastic frames are fixed and cannot be adjusted as and when required.  Apparently, different 

methods may generate different results for different frame materials. Hence, indisputable comparison 

between the results generated for the two different categories of frames would be inapt.   

The results in this study showed that with the increasing weight, the chances of misalignment of spectacle 

on the wearer’s face also increase. The two main reasons for the misalignment leading to variable results 

in area of nose pads and their corresponding contact area were the direct impact of any of the parameter 

that was outside the normal limits and/or the other reason being the combination of parameters which 

were under normal limits individually but had a difference of more than 3 degrees on corresponding sides 

of nose and nose pads (for example: difference of more than 3 degrees between the frontal angle of right 

side of nose and nose pad).  Although, some abnormality was also observed in parameter/s of the 

spectacles that met the international standard but it was of no clinical significance as the final fit of 

spectacle wasn’t hampered i.e. the standard alignment of the spectacle was achieved.  

Only a few frames achieved the pad area recommended by BS EN ISO 12870(BSI 2004, Revised 2016). 

However, none of the 33 (44%) abnormal subjects had any complains of misalignment of spectacle on their 

face but an objective finding of red marks of nose pads were found in few of them.[1]   

As per recent article on dispensing in an international magazine, 72% of the lab returns were frame related 

and 7% were due to incorrect measurements. The suggestions given for right frame selection included non-

metal frames that tend to hide edge thickness better, pantoscopic tilt and the sweep of the eye lashes in 

relation to lens back surface. Furthermore, frame size should be appropriate to the prescription they will 

be used for, taking likely appearance and weight into consideration.[4]  

Guidelines need to be followed for a spectacle to achieve comfort and bearable weight and proper fit on a 

wearer’s face.  

 

Steps in Standard Alignment and fitting of Frames.[2] 
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STEP 1: Horizontal alignment 

a. Check for a rotated lens. 

b. Check for a skewed bridge. 

STEP 2: Four-point touch(vertical alignment) 

a. Check for X-ing. 

b. Check for variant planes. 

STEP 3: Open temple alignment 

a. Check the temples for the straightness of shaft. 

b. Check for angles of the temples when fully opened for symmetry. 

STEP 4: Temple parallelism 

a. Check for bent endpiece. 

b. Check for loose or broken rivets or loose hidden hinge. 

c. Check for bend in the temple shaft. 

d. If none of the above is at fault, the hinge is to be bent. 

STEP 5: Alignment for the bent-down portion of the temple 

a. Check for equality of downward bend. 

b. Check for equality of inward bend. 

STEP 6: Temple-fold angle 

a. Check for the central crossing of the temple shafts when folded. 

b. Check for a fold that permits the insertion of the spectacles into a standard case. 

STEP 7: Pantoscopic angle 

a. Check tilt of lenses from a side view. 

b. Check for straightness of the frame on the face from front view. 

STEP 8: Nose pads or bridge area 

a. Adjust the frame for proper height when necessary. 

b. Adjust the frame for proper vertex distance when necessary. 

c. Adjust the nose pads for maximum surface contact.   

 

 

  

Limitations of the study: 

Frames studied were taken randomly.  

The weight was measured with the lens intact. 

 No individual lens measurements such as thickness, density, weight, etc. were taken into consideration 

but overall weight of the spectacle was measured.   

CONCLUSION 

 

Difference of 50mm2 of area between contact area and area of nose pads is acceptable with current trend 
of frames. 
Current trend of light weight frames and lenses has given ease to alignment as even misalignment does not 
result into marks. 
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Contact area corresponding with the area of nose pad play a significant role in distribution of spectacle 
weight on nose. 
Mismatch between contact area and area of nose pads will result into skin marks. 
Ideally, a wearer is happy when standard alignment is achieved with respect to facial measurements.  
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Review Article: 
 

Emerging role of Magnesium in Modern Anaesthesia, Analgesia, Obstetrics & critical 
care. 
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Abstract: 

Magnesium is a ancient cation  but it can  be used successfully as adjuvant to Local anaesthetic agent.iIt can be used 

successfully in various Surgeries like neurosurgery, cardiac surgery,as induced hypotensive agent,in FESS Surgeries, used 

for attenuation of pressure response to laryngoscopy& intubation,also to prevent postoperative sore throat.It can be used in 

critical care,& in obstetrics to prevent Eclampsia.In present article various uses of Magnesium sulfate discussed. 

 
Introduction 

Magnesium is the second most abundant intracellular cation
1,2 

and the fourth when the extracellular medium is also 

considered
1
.  It is involved biological reactions, such as

3
: hormone binding to receptors, flow of trans-membrane ions, 

regulation of the adenylate kinase system, muscle contraction, neuronal activity, vasomotor tone, cardiac excitability, release 

of neurotransmitters, and calcium binding to calcium channels. 

https://www.imarcgroup.com/eyewear-market
https://www.insightnews.com.au/Article3/2407/Taking-optical-dispensing-to-the-next-level
https://abdocollege.org.uk/product/facial-measuremant-gauge
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%252520CY%25255BAuthor%25255D&cauthor=true&cauthor_uid=9586755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%252520N%25255BAuthor%25255D&cauthor=true&cauthor_uid=9586755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stewart%252520MC%25255BAuthor%25255D&cauthor=true&cauthor_uid=9586755
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In 1906, Haulbold and Meltzer reported sensorial and mo-tor blockades in humans after the intrathecal administration of 

magnesium; in 1950, magnesium was used in anesthesia, mainly to control seizures in gravidas. Currently, it has several 

applications in anesthesia, obstetrics, and critical care
3-5

. The objective of present review was to access the physiology, 

pharmacology, and reduction in plasma levels of magnesium, as well as some of its applications in obstetrics, anesthesia, 

analgesia,& critical care 
PHYSIOLOGY AND PHARMACOLOGICAL EFFECTS 
Magnesium is an intracellular cation with multiple functions: it participates in energy metabolism, since it is a cofactor in glucose 

metabolism, and a cofactor of nucleic acid, protein, and fatty acid degradation enzymes
5,6

; it regulates the flow of transmembrane 

ions
5
; and it mediates the activity of several enzymes

5,7
. Magnesium is considered a natural physiologic calcium antagonist, 

having several regulatory mechanisms, such as
1-3,8-11

: com-petitive antagonist affecting type L calcium channels, inhibition of 

the enzyme Ca
2+

-ATPase, and it is a cofactor for all enzymes that participate in phosphate transferences that use ATP. In high 

concentrations, it inhibits the enzyme Na
+
/K

+ 
-ATPase

5
. Magnesium is absorbed in the jejunum and ileum at a propor-tion of 

11% to 65% of the ingested amount
12

. The kidney is the main regulator of the levels of magnesium in the body, being 

capable of eliminating almost 100% of the filtered magnesium in case of overload
5
. 

Medicnot elucidated completely the mechanism of ac-tion of magnesium sulfate used therapeutically
13

. Some of the 

following proposa)  and the amplitude of terminal end-plate potential
9
.b)   

Mechanism of action: 

It is an antagonist of NMDA glutamate receptors
1,2,5,10,11

; this receptor is responsible for central sensitization
10

. Binding of 

this receptor has analgesic, anticonvulsant, and sedative properties
5
. 

c) It can increase the synthesis of prostacyclins and inhibit  angiotensin converting enzyme,leadingto vasodilation
11

. 
d)  It decreases the release of catecholamines after sympathetic stimulus

1,5,9,11
. It has been used in the treatment of 

pheochromocytoma-related hypertensive episodes during surgeries or outside the surgical environment
5
. 

e)  In asthma patients, it inhibits the release of histamine and acetylcholine
5,16

, and it potentiates the effects of beta-adrenergic 
agents

5
. It is indicated only in severe cases because it decreases the rate of hospitalizations and the length of stay in the 

intensive care unit, but it has little be-neficial effects in moderate and mild cases
16

. 

Formulation 

For Intramuscular, intravenous use each ml of magnesium sulfate ( heptahydrate) 500 mg , provide 4.06 meq of mgso4 & water for 
injection.PH- 5.5-7.No preservative, no bacteriostatic agent added. 

Molecular Formula: Mgso4,7H20 

Molecular weight:246.67 

HYPOMAGNESEMIA & CRITICAL CARE 
 

The human body has 21 to 28 grams of magnesium
5
. It is distributed as follows: 53% in the bones, 27% in the muscles, 

19% in the soft tissues, 0.3% in the red blood cells, and 0.3% in the plasma
5,6

. Fifty-five per cent of plasma magnesium is 

ionized and 45% is bound to plasma pro-teins or broken into divalent anions, such as phosphate and sulfate
6
. Its plasma 

concentration ranges from 1.6 to 2.3 mg.dL
-1 5,6

. Since magnesium is an abundant intracellular ion and it is present in the 

plasma in very low amounts, measuring its plasma levels is not adequate to evaluate real deficiency or overload
5
. 

Body magnesium stores are better assessed by measuring the urinary excretion in patients without renal failure
5,6

. Under normal 

circumstances, a small amount of magnesium is elimi-nated in the urine
6
. The urinary retention test is performed by collecting 

24-hour urine after the intravenous infusion of 6 g of magnesium sulfate
6
. When more than 70% of the amount administered is 

recovered from the urine, the presence of de-ficiency is unlike
5
, but when less than 50% is recovered from the urine, body stores 

are probably deficient
6
. 

Hypomagnesemia is seen in 10% to 20% of hospitalized internal medicine patients
6
, and 60% of patients in Intensive Care 

Units (ICU)
6,7

, 7% of admissions for ketoacidosis, 30% of admissions to the neonatal ICU, and up to 70% after coronary 

revascularization in adults
5
. The presence of hypo-magnesemia in the surgical ICU has been associated with increased 

mortality
7
.  

Coronary  Critical care patients 

Clinical signs of hypomagnesemia are non-specific
6
, and they are associated with cardiac arrhythmia

8
, reduction in cardiac 

index
8
, reduction in neuromuscular excitability

7
, disorientation

9
, seizures

9
, and psychosis

9
. It is the main cause of refractory 

hypokalemia
7
. 

Sepsis, diabetic patients 
Critical patients have a tendency to develop hypomagnesemia for several reasons: deficient intake, increased losses, and re-

distribution in the body
5
. The main cause of hypomagnesemia is the use of diuretics and it is seen in 50% of chronic furosemide 

users
6
. Other possible causes include

5
: total parenteral nutrition; pancreatitis; burns; extracorporeal circulation; use of beta-

agonists, aminoglycosides, and amphotericin B; diarrhea; acute tubular necrosis; and hypoparathyroidism. 

Treatment consists on correcting the underlying cause, when-ever possible, and replacement of magnesium
5
. Intestinal 

absorption of magnesium is erratic and the intravenous route should be preferred for therapeutic use
5,7

. Six grams 

should be administered in 24 hours
5,7

 and, in critical patients, serum levels should be maintained above 2.0 mg.dL
-1 7

. 

Obstretic Uses 
Magnesium sulfate has been used in obstetrics since 1925 for prevention of seizures in eclampsia

17,18
, with the 

advantage of decreasing peripheral vascular resistance without changing uterine blood flow
5
. 
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It has been postulated that the anticonvulsant property of mag-nesium sulfate is due to the blockade of NMDA 

receptors
5,14

. 

a)CNS & Neuromuscular junction effects: 

 Considerations on the real effects of magnesium in the treat-ment of eclampsia-related seizures have been made, 

since its effects in the neuromuscular junction can mask the real effects of magnesium in the central nervous system
19

. 

Doses used to depress the activity of the neuromuscular junction have been used in gravidas
20

, and small alterations 

or even no changes on the electroencephalogram have been reported in some studies with women without 

eclampsia
21

, with eclampsia
22

, and in animal models
23

. Studies with Doppler flowmetry have demonstrated cerebral 

vasodilation
2,5

 and reversion of cere-bral vasospasm
2,15

 after the administration of magnesium. 
The therapeutic serum level for the treatment of seizures ranges from 4.2 to 8.4 mg.dL

-1
 which can be achieved by 

the intramuscular administration of 6 g followed by 2 g/hour; intravenous administration of 3 to 4 g (up to 1 g/min) or 

a combination of both routes
19

. Two administration schedules of magnesium are widely used: Pritchard’s and 

Zuspan’s
18

.  

b)Prit-chard’s schedule 

It starts with a 14-gram dose, 4 g IV and 5 g in each gluteal region
18

. Maintenance is achieved with 5 g every 4 hours in 

the gluteal region
18

.  

c)Zuspan’s schedule  

Bolus 4 g IV
18

, followed by continuous infusion of 1 g/hour
18

. Elevated plasma levels are associated with adverse 

effects (Table I); therefore, it is necessary to observe some clinical parameters to guarantee the safety of its use
17

. 

Those para-meters include: diuresis of 25 mL.h
-1

, positive patellar reflex, respiratory rate greater than 12 bpm, and 

unchanged vital signs (blood pressure, heart rate, and level of consciousness)
17

. Magnesium decreases by 52% of the 

risk of seizures when compared to diazepam, and 67% when compared to phenytoin
24

. This study increased the use 

of magnesium from 2% to 40% in patients with preeclampsia in the United Kingdom
19

. Benzodiazepines are 

indicated for the treatment of seizures 

Table I -  

Clinical Manifestations of Hypermagnesemia Serum levels in mg.dL
-1  Symptom 

5-9  Therapeutic 
10-15  Areflexia 
15-20  Respiratory arrest 

≥ 25  Cardiac arrest 

 

only postpartum
17

, in the absence of magnesium sulfate
17

, or when treatment with magnesium sulfate has failed
2
. 

Further studies on this area will focus on aquaporin 4
19

, a wa-ter channel-bound protein found in the final portion of astrocyte axon, 

whose levels are increased in cerebral edema
19

. Magnetic resonance imaging studies have documented cerebral edema of the 

white matter of the posterior region of the brain eclampsia patients
25

. This change has also been documented in animal models 

of eclampsia
25

. The expression of aquaporin 
4 is increased in pregnancy

26
, and the use of magnesium sul-fate decreases cerebral expression of this protein, which can 

attenuate cerebral edema in eclampsia patients
27

. 
Magnesium has been used as the standard drug for tocoly-sis during treatment of premature labor, and other drugs have been 

compared to it
28

. The mechanism of action has not been completely elucidated, but it seems to be secondary to calcium 

antagonism by competing for the binding site of this ion
28

. The loading dose for tocolysis ranges from 4 to 6 g intravenous over 

15 to 30 minutes, followed by maintenance with 2 to 6 g IV/hour
28

. Several patients treated with magnesium devel-op minor 

adverse reactions, such as: feeling hot, scotomata, nausea, vomiting, blurred or double vision, and lethargy
5,28

. Adverse effects 

can be reverted by the intravenous adminis-tration of 1 g of calcium gluconate
5
. 

 ANESTHESIA & CRITICAL CARE CONSIDERATIONS : 
The indications of magnesium sulfate in anesthesia have been increasing over the years to include situations out of the 

gynecological field
5
. It has analgesic and sedative properties with potential neuro- and cardioprotective effects, although it is not 

know the mechanisms of those actions
5,29

. 
 

 Myocardial & cerebral Ischemia  

acute myocardial infarction (AMI), 80% of the patients develop hypomagnesemia in the first 48 hours, probably secondary to the 

high serum levels of catecholamines
6
. Magnesium deficiency leads to cell depolarization and promotes tachycardia

6
. Two 

studies using magnesium in patients with AMI, LIMIT 2 and ISIS 4, showed antagonic mortality results
5
. Only LIMIT 2 showed a 

reduction in mortality, but magnesium was used before spontaneous or pharmacologic recovery of the occluded vessel
5
. The 

prophylactic use to prevent hypo-magnesemia during extracorporeal circulation is controversial, although reduction in the 

incidence of ventricular tachycardia and atrial fibrillation has been shown
5
. 

Neuronal ischemia leads to the outflow of ATP from the cell and inflow of calcium, which triggers the release of toxic 

metabolites, culminating with cell death
5
. Blockade of gluta-mate NMDA receptors inhibits the cellular inflow of calcium and 
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contributes for neuronal protection
3,29-31

. Other probable actions for cerebral protection include: reduction in the presynaptic 

release of excitatory neurotransmitters
32

, blockade of calcium channels
32,33

, suppression of anoxic depolarization
32

, antioxidant 

effects
31,32

, an increase in cerebral blood flow
29,30,32,33

. Besides, cellular energy preservation is also seen, since magnesium 

is bound to ATP in the cytosol. 
Two studies demonstrated antagonic results in patients with cerebral  ischemia, IMAGE and FAST-MAG

32
. A 90 mg.kg

-1 
dose 

reduced infarction volume after middle cerebral artery embolus by 48% when administered in the first six hours
32

. It is possible 
that the doses used in the IMAGE study have not been enough to cause an increase in the concentration of magnesium in 
cerebral cells

15
. 

 

Attenuation of stress response to intubation: 
Magnesium has been used to attenuate the cardiovascular re-sponse to tracheal intubation

5 
This effects is, probably, secondary to a reduction in the release of catecholamines after sympathetic stimulation

1,3,5,11,34,35
. A 

40 mg.kg
-1

 dose has shown similar efficacy to that of 10 µg.kg
-1
 of alfentanil as well as greater effectivity than 1.5 mg.kg

-1
 of 

lidocaine
5
. It is a complementary drug in the treatment of hypertensive episodes during the surgical treatment of 

pheochromocytoma, since it inhibits the release of catecholamines from the adrenal glands
5
. 

 

Effects on Neuromuscular junction & interaction with Relaxants: 
Magnesium inhibits the release of acetylcholine in the neuromus-cular junction and behaves as a neuromuscular relaxant, poten-

tiating the effects of non-depolarizing neuromuscular blockers
5
. A 40 mg.kg

-1
 dose of magnesium reduces the ED50 of 

vecuronium by 25%
5
. When magnesium is administered before induc-tion, it prevents succinylcholine-induced increase in 

potassium levels
9,36

. This drug limits muscular fasciculation, but does not interfere with the time of recovery of 

succinylcholine
36

. 
The analgesic potential of magnesium is partially secondary to the blockade of NMDA receptors, but also to a reduction in 

the release of catecholamines
11

. The potential to reduce the MAC of volatile anesthetics has been confirmed in laboratorial 

studies with rat models
1,5,37

, and it can be as high as 60%
1
. Schutz-Stubner et al.

3
 demonstrated a reduction in the need 

of remifentanil and fentanyl when one intravenous dose of 50 mg.kg
-1

 of magnesium was used in humans. Collateral effects 

were not observed with this dose
3
. 

Magnesium as adjuvant to local anaesthetic agent in spinal, Epidural ,caudal anaesthesia and peripheral nerve 

blockages. 
Magnesium is successful adjuvant to LA by its NMDA antagonism effect,it prolonge sensorimotor blockage .  

A) adjuvant to LA in spinal anaesthesia 

Sarika sarkar etal use different doses of Mgso4 as adjuvant to bupivacaïne & compare with Fentanyl in spinal 

anaesthesia & concluded that Mgso4 is good adjuvant to bupivacaïne in spinal anaesthesia and improve sensorimotor 

blockage charesteristics in spinal anaesthesia & dose dependably,prolonged postoperative analgesia (39)  

Satish Kumar Chaudhary etal use different doses of Mgso4 in spinal anaesthesia and concluded that Mgso4 improve  

spinal bupivacaïne  effects.(40) 

 

B) Adjuvant in Epidural anaesthesia 

Sonali Banwait,sujata Sharma have  compare 75 mg of Mgso4 & 1 mcg/kg  of Fentanyl as adjuvant to LA & showed that 

epidural magnesium decreases Verbal rating scale, prolonge duration of Analgesia.(41) 

Tanmay Ghatak etal evaluated  50 mgmgso4/ 150 mcg clonidine as a adjuvant to epidural Bupivacaïne & concluded that 

Mgso4 group showed no shivering, Rapid onset, without adverse effects.(42) 

 

C) Mgso4 as adjuvant to LA in  paediatric caudal Anaesthesia 

 

Hegar Reface etal compare  1 mcg/ Kg of Dexmedemidine/  50 mgMgso4 and showed that both adjuvants improve 

sensorimotor blockage charesteristics , post-op Analgesia of LA.(43) 

 

D) Mgso4 in Peripheral nerve blockage 

James MF shown mechanism of action of Mgso4 in Peripheral nerve blockage as it interferes with release of 

neurotransmitter in synaptic cleft& potentiates LA action.(44,45) 

ElshamaHA etal use mgso4 in femoral nerve blockage & concluded that Mgso4 potentiates action of LA.(46) 

Hasan etal. had used   mgso4 in thoracic paravertebralblock with bupivacaïne for analgesia in MRM surgery & concluded 

effective roleof mgso4 in block(47) 

Goyal P had  used mgso4 in bracheal plexus blockage & shown analgesic properties of mgso4.(48)  

Topical magnesium sulfate to prevent postoperative sore throat.(POST) 

Narinder Singh etal proved  thàt topical Mgso4  prevent POST effectively.( 49) 

SunilRajan,George Malayil  etal showed ketamine/ mgso4 nebulization can attenuate POST.(50) 
 

Magnesium in cardaiac Anaesthesia 

Magnesium is very useful for maintenance fluid infusion & for prevention of arrhythmias. 

Mansoor Jannati etal use1.5-2 gr of Mgso4 in cardiovascular surgery in Iv/ oral formulation & concluded that decrease in 

prevalence of arrythmia by costeffective method.(51) 
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 Robie Soliman have given 15mg/kg/ hr of magnesium infusion 20 min before induction &  found decrease in Tropornin I 

,CK-MB level,lower ECG changes, increase E/A peak ratio,Enddiastolic volume, Cardiac index.there was decrease in 

Heart rate,mean Pulmonary artery Pressure Pulmonary vascular Resistance, pharmacological & Mechanical support in 

group magnesium than in control group.(52) 

 

 

A Roscoac,A.Ahmed etal done survey of perioperative use of Mgso4 in cardiovascular surgery in Uk & concluded that 

Mgso4 is advantageous in cardiac surgery.(53) 

 

Magnesium in Neuroananaesthesia 

Magnesium is used successfully as adjuvant to general anaesthesia for resection of tumors. 

 

Charu Mahajan etal have given lignocaine 1.5-2 mg/ kg bolus following 2 mg/ kg/ hour in lignocaine group 

In Mgso4 group Mgso4 50 mg/ kg bolus following by 25 mg/ kg/ hour as.adjuvant in supratentorial resection of tumor,& 

access post-op Analgesia, opioid requirements ,VAS,S100 B levels.They have found decrease VAS, fentanyl 

consumption in lignocaine & Mgso4 group then in saline group.but 24 hr S100 B level was decrease in Mgso4 group 

which suggests neuroprotective Effects of Mgso4.S100B  is calcium binding protein having Alpha& beta subunits.Beta 

units present in glial& Schwan cells.Increase level of it in brain injury & poor outcome.so decrease level of it suggests 

Enhanced recovery after surgery ( ERAS)in Mgso4 group.(54) 

Magnesium for induce hypotension 

Magnesium causses induced hypotension & very useful to prevent blood loss. 

N M Elsgarnouby use Magnesium infusion  for FESS surgery to prevent blood loss.They used 40 mg/ kg bolus following 

15 mg/ kg/ hr.It decrease blood loss, MAP,HR,Anaesthetic requirements of fentanyl, Vecuronium,sevoflurane.They have 

access blood loss by Boezaart score.(55) 

SaudersGM,Sim Km, used  Magnesium as hypotensive agent in oral& faciomaxillary  Surgery . They used 40 gr/ hr to 

maintain 55+/-5 mm of Hg then5 gr/ hr until 30 min before end of surgery.(56) 

Mgso4 for attenuation of Pressure response in laproscopy surgery 

Shruti Kamble etal compare Mgso4 with clonidine for attenuation of Pressure response to pnuemoperitonium in the 

laproscopy surgery & concluded that mgso4 successfully attenuate pressure response(57) 

Mgso4 as adjuvant in pheochromocytoma 

Pits Miller etal use mgso4 successfuly to control blood pressure in recetion of pheochromocytoma.(58) 

 

 In nutshell,Magnesium sulfate has been used in obstetrics with good results inhibiting of premature labor and in the 

treatment of eclampsia-related seizures. This drug is potentially analgesic and sedative and it could be used as adjuvant 

during general anesthesia, reducing the blood pressure response to tracheal intubation and decreasing the need of 

anesthetic agents.It could be safely used as adjuvant to local anaesthetic agent in spinal, epidural,caudal, Anaesthesia, 

various peripheral blockages.It is used in cardiac Anaesthesia since recently it is started to be used in various 

neurosurgery, laproscopic surgery,for induce hypotension,& nebulization of it prevents postoperative sore 

throat,haorseness of voice following endotracheal intubation.so it is a single cost-effective drug with multiple uses.. 
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Abstract:  

Background: Patients with chronic obstructive pulmonary disease are also prone to exacerbation with 

progression of their disease, which often lead to hypercapnic respiratory failure. Noninvasive ventilation 

has shown to have good outcomes in terms of reduction in mortality, reduction in need for intubation and 

mechanical ventilation and decreased duration of stay in the hospital in patients with COPD 

Aims & objectives: To study the efficacy of Non Invasive Ventilation, to check demographic profile, to 

measure the serial arterial blood gas analysis and to monitor respiratory status   in patients with acute 

exacerbation of chronic obstructive pulmonary disease. 

Material & methods: A total of 50 patients were included in this prospective cross-sectional study. Detail 

history, clinical examination was done. Arterial blood gas analysis and laboratory parameters were studied 

before and after non-invasive ventilation. 
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Results: 86% of patients belonged to 46-75 years of age. 78% of patients were male. 78% of patients were 

addicted to tobacco in any form. Significant improvement was found in pH, pO2, pCO2 value in arterial 

blood gas analysis and SpO2 value after four hours of noninvasive ventilation. 

Conclusion: Noninvasive ventilation is well tolerated in patients with acute exacerbation of chronic 

obstructive pulmonary disease. 

Keywords : Chronic obstructive pulmonary disease ,NIV 

 

 INTRODUCTON 

 

Chronic obstructive pulmonary disease (COPD) is a chronic, slowly progressive disorder 

characterized by airway obstruction most of which is irreversible. Chronic obstructive pulmonary disease 

includes emphysema, anatomically defined condition characterized by destruction oflung alveoli with air 

space enlargement; chronic bronchitis, a clinically defined condition with chronic cough and phlegm; and 

small airway disease, a condition in which small bronchioles are narrowed and reduced in number1   

Patients with COPD are also prone to exacerbation with progression of their disease, which often lead to 

hypercapnic respiratory failure. Recently, noninvasive ventilation has shown good results in reducing 

mortality, intubation and hospital stay.Certain risk factors such as cigarette smoking, Dust and fumes at 

work, prolonged exposure to smoke produced by biomass combustion;genetic factors like ADAM33 and 

macrophage elastase (MMP12), Severe α1 antitrypsin deficiencyhave been implicated in development of 

COPD. 

Noninvasive ventilation refers to the administration of mechanical ventilation without using an 

invasive artificial airway, delivered by means of positive-pressure and negative-pressure techniques. 

 Positive pressure is applied to the airway to inflate the lungs directly, while with the latter, negative 

pressure is applied externally to the abdomen and thorax to draw air into the lungs through the upper 

airway. Noninvasive ventilation (NIV) has been shown to be an effective treatment for respiratory failure 

resulting from acute exacerbations of chronic obstructive pulmonary disease. There was a reduction in the 

need for endotracheal intubation and mechanical ventilation leading to improving survival, reduced 

complication rates and length of hospital stay2. Paralysis and sedation are not needed with noninvasive 

ventilation, hence ventilation outside the ICU is possible. Early intervention is more likely to be successful 3. 

but even when patients present later in the natural history of their exacerbation there is still a significant 

role for noninvasive ventilation .  

 

MATERIAL AND METHOD 
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The present prospective cross-sectional study was conducted at department of medicine in NHL 

municipal medical college on 50 patients with acute exacerbation of chronic obstructive pulmonary 

disease during the period of Jan 2014 to July 2015. 

Inclusion criteria: 

 Clinical diagnosis of Chronic Obstructive Pulmonary Disease 

 Respiratory rate >25breaths per minute 

 Hypercapnia (PaCO2>40mmHg). 

 

Exclusion criteria:  

 Impending or post-respiratory arrest 

 Impaired consciousness (Glasgow Coma Scale<8) 

 Severe uncorrected hypoxia (PaO2< 55mmHg);  

 Cardiovascular instability 

 Copious secretions 

 Craniofacial trauma 

 Pneumothorax or pneumomediastinum. 

 Detail history including history was taken and clinical examination was done. The patients 

had started on standard medical treatment and arterial blood gases measured and non invasive 

ventilation initiated with monitoring of pulse rate, respiratory rate, blood pressure and pulse 

oximetry. Arterial Blood Gases will be measured at 1 hour and 4 hour after initiation of the non 

invasive ventilation therapy. The patients were followed up until discharge. Paired T square test 

will be used as a statistical test.  

 

 

 RESULTS 

Table 1. 

Association of various factors in patients with chronic obstructive pulmonary disease 

Gender  No. of patients 

 Male 39(78%) 

 Female 11(22%) 
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 Total 50(100%) 

Age   

 0-15 0 

 16-30 0 

 31-45 1(2%) 

 46-60 21(42%) 

 61-75 22(44%) 

 76-90 6(12%) 

Addiction   

 Tobacco 10(20%) 

 Smoking 28(56%) 

 Tobacco+smoking 4(8%) 

 Alcohol 3(6%) 

Past history   

 Hypertension 10(20 % ) 

 Diabetes mellitus 8(16%) 

 Ischemic heart disease 89(16%) 

 Old Pulmonary Kochs 14(28%) 

 No Past History 10(20%) 

Gold staging Grade 0 3(6.38%) 

 Grade 1 6(12.6%) 

 Grade 2 21(44.68%) 
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 Grade 3 10(21.27%) 

 Grade 4 07(14.89%) 

Precipitating factors   

 LRTI 18(36 %) 

 Seasonal 12(24 %) 

 Off treatment 16(32 %) 

 Allergic 14(28 %) 

Outcome  after NIV   

 Survive 44(88 %) 

 Death 03(6 %) 

 Intubated 03(6 %) 

 

In present study higher chronic obstructive pulmonary disease patients 22 (44%) were in age group 

of 61-75 Years. Others remaining were 21 (42%) were in 46-60 years age group; 6 (12%) were in 76-90 

years age group; 1 (2%) was in 31-45 years age group. Patients were higher in Male 39 (78%) as compare to 

Female 11 (22%). In present study 45 (90%) patients had addiction; while 5 (10%) were found no any 

addiction. From addiction wise 10 (20%) patients have taken Tobacco; 28 (56%) patients have taken 

Smoking; 4 (08%) patients have taken Tobacco + Smoking; 03 (06%) patients have taken Alcohol. Family 

history of COPD was present in 6(12%) of patients. Past history of pulmonary Koch’s was present in 

18(36%) of patients. Precipitating Factors associated with chronic obstructive pulmonary disease patients, 

LRTI patients were 18 (36%), seasonal factors patients were 12 (24%); off treatment factors patients were 

16 (21%); allergic factors patients were 14 (28%). 

In our result, In open air circulating position the mean value of Blood oxygen saturation level (SpO2) 

in COPD Patients was seen as a 84.86 ± 8.50 while in Bipap position the mean value of spo2 in COPD 

patients were 96.52 ± 7.45, which  is a statistically significant (p <0.0001). 

Table 6: 

Distributions of forced expiratory volume in 1 s (FEV1) values stratified by pack-years of smoking 
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Pack- Years % of FEV1 

0- 10 110 

11-20 70.85 

21-30 56 

31-40 32.66 

41-50 30 

 

In present Study distributions of forced expiratory volume in 1s (FEV1) values stratified by pack-years of 

smoking. Higher (110) mean value of % of FEV1 is seen inpatients with 0-10 pack years of smoking,   while 

lowest mean value (30) of % of FEV1 seen in patients with 40-50 pack years of smoking.  

Table 2: 

Arterial blood gas analysis in patients with chronic obstructive pulmonary disease 

Variables On admission after 4 hrs of 

admission 

P Value 

Ph 07.31 ± 0.10 07.35 ± 0.08 0.0295 

Po2 85.22 ± 16.24 109.44 ± 22.74 <0.0001 

Pco2 72.06 ± 29.95 53.40 ±20.42 0.0004 

HCO3 21.67 ± 3.33 22.34 ± 2.10 0.2317 

 

In present study results, arterial blood gas analysis before giving non-invasive ventilation and after 

giving non-invasive ventilation the variables as a Ph seen as (7.31 ± 0.10 vs 7.35 ± 0.08, p <0.005).  

The COPD Patients, after giving NIV the survive patients were 44 (88%); while 03 (6%) were death 

and 03(6%) were intubated. In present Study, on follow up of patients of chronic obstructive pulmonary 

disease patients after treatment, 21 (44.68%) patients had grade II, 10 (21.27%) patients had grade III, 07 

(14.89%) patients had grade IV, 06 (12.76%) patients had grade I, and 03 (06.38%) patients had Grade 0. 

DISCUSSION 
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The incidence of Chronic Obstructive Pulmonary Disease has been increasing in recent years in India. In the 

present study, we have studied demographic profile, and characteristics of patients with chronic 

obstructive pulmonary disease on noninvasive ventilation at our institute. 

Various national and international studies have projected an increase in the incidence of Chronic 

Obstructive Pulmonary Disease. The mean age of present study was 63 ± 9.62 years which is consistent 

with those described in other studies with a range of 61-75 years, compare to L. Brochard et al4 in which 

mean age found 71 ± 9 years with range of 65-80 years. In present study, higher chronic obstructive 

pulmonary disease was found among males (39 cases, 78%) than females (11 cases, 22%) which was 

contradict the study done by PK Plantet al5 in which incidence female (55%) was high among male (45%). 

Spada et al6 analyzed the SpO2 and demonstrated that greater SpO2 was associated with no invasive 

ventilation success which is similar to our study 84% to 96% of oxygen saturation. 

In present study, arterial blood gas analysis was compared on admission and after treatment of 

NIV. The significant value (p<0.005) defined in ph value (p<0.05); pO2 (p<0.001), pCo2 (p<0.05), while in 

there no significant in HCO3 (p>0.005). Similar results were performed in JS Balami et al7 In addition, 

hypocapnia decreases myocardial oxygen delivery during increasing oxygen demand and increased 

systemic vascular resistance. The initial Ph and PaCO2 can be used clinically to stratify patients according to 

their risk of meeting criteria for intubation. Changes in PaCO2 and PaO2 are not associated with either a 

positive or an adverse outcome and should not be the focus of monitoring. NIV  have  several  

disadvantages  like  slower  correction  of  gases abnormality, aspiration , facial  skin  necrosis ,  gastric 

distention ,  air leakage , transient  hypoxemia  from  accidental  removal , eye irritation.  

CONCLUSION 

Noninvasive ventilation is well tolerated in patients with acute exacerbation of COPD. A decrease in 

intubation and mortality rates and decrease in long term hospital stay are the advantages of NIV. This 

study shows NIV can be successfully used as an alternative to endotracheal intubation and mechanical 

ventilation in patients with chronic obstructive pulmonary disease. Patients with hypercapnic respiratory 

acidosis may derive the greatest benefit from noninvasive ventilation. 

NIV has been shown to be cheaper and easier to implement in clinical practice and in emergency 

department setting. Non-invasive ventilation had a better outcome compared to immediate invasive 

ventilation in COPD patients in need of ventilator support admitted to the ICU in our observational study. 
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Abstract 

Background:  There are various causes of hypochromic microcytic anaemia. Among these  

β-thalassemia trait and iron deficiency anaemia are much more common in developing country like India. 

Various parameters obtained on automated haematology analyser by calculating discriminant functions to 

differentiate iron deficiency anaemia and β-thalassemia trait becomes easy and cost effective.  

 

Objective: To differentiate iron deficiency anaemia and β-thalassemia trait by blood indices, red cell 

distribution width and various discriminant functions.  

 

Materials and Methods: This study was carried out in the pathology department of AMC MET medical 

college, L.G.Hospital, Maninagar, Ahmedabad. We had studied 100 cases of differentiating Iron deficiency 

Anaemia and β-Thalassaemia trait from patient’s case records and laboratory reports irrespective of age 

and sex over a period of one year (January 2019 to December 2019). Tests for serum iron and ferritin were 

carried out in individuals showing low hemoglobin (Hb). All the selected subjects’ samples were subjected 

to blood morphology, comparison of MCV, RBC count, RDW, RDWI, SI, GI and MI. 

  

Results: Out of 100 cases seventy five were diagnosed having IDA, whereas twenty five were having β-TT. 

The RBC count was higher, and MCV was much lower in βTT as compared to IDA. Both groups were 

subjected to RDW,RDWI, SI, MI and GI. 

 

 Conclusion: Among various discriminant function calculated from different haematological parameters 

and blood indices Mentzer index and Srivasta index are more sensitive and specific for differentiating IDA 

and β-TT. 

 

Key words: β-Thalassemia trait, Iron deficiency anaemia, Red Cell Distribution Width Index (RDWI), 

Mentzer Index, Srivasta index, Green and king Index. 

Introduction 

Anemia is defined as a qualitative or quantitative deficiency of hemoglobin, a molecule found inside 
red blood cells (RBCs). The differentiation between IDA and β-TT is important because of two main 
reasons, first because Hb won’t improve in β-TT if it is misdiagnosed as IDA and unnecessary iron being 
prescribed by the attending physician. The second grave reason is that misdiagnosed β-TT as IDA may get 
married to a β-TT, resulting in homozygous or thalassemia major in the offspring. 

Microcytosis and hypochromia are the common presentations of both the disease processes of iron 

deficiency anemia (IDA) and β-thalassemia trait (β-TT). The morphological findings in both the IDA and β-TT 

are at times so close that it is really difficult to differentiate one from the other. Differentiation between β-
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TT and IDA can be carried out effectively by involving the battery of tests including serum ferritin and HbA2 

level estimation.1 Ideally, one needs a battery of tests including detailed peripheral blood picture, Hb A2 

estimation, serum iron, Total Iron Binding Capacity (TIBC), serum ferritin and transferrin saturation to 

differentiate IDA from βTT clearly.2 But all these tests are either not available in all clinical set ups, or these 

are relatively time-consuming and expensive techniques. A number of studies have revealed that derived 

red cell indices including Red Cell Distribution Width (RDW) can be very helpful in differentiation of 

anisocytosis caused by IDA or βTT and a recently added Red Cell Distribution Width Index (RDWI) provide 

valuable help to the attending physician.3,4,5 RDWI is more advantageous as all the discriminating factors 

including RBC count, MCV and RDW are incorporated in its formula.6 We focused on individuals who were 

found to be  

 

anaemic but were either having features of IDA or β-TT. Thalassemia minor or trait is essentially 

asymptomatic, but the only finding is mild anaemia unresponsive to medicine. RBC morphology resembles 

strongly to iron deficiency anemia with few differences i.e. rarely seen nucleated  

RBCS, normal electrophoretic mobility and alkali resistance in Hb.1 Fetal Hb is not increased & the 

characteristic, and diagnostic rise in HbA2 are often not seen in coexisting iron deficiency.7 

Derived indices like RDW Index, Srivasta Index, Green and king Index and Mentzer Index can be 

calculated using the automated blood cell counters for differentiation between IDA and β-TT.  Many 

studies have revealed that RDW is the first index to become abnormal in iron deficiency.8-10 A rather 

improvised index, RDWI has proven to be a reliable discrimination index in the differentiation of βTT and 

IDA.6 RDWI can be easily calculated as (MCV x RDW /RBC).  

 

Aims & Objective:  

 

1. To study various causes of hypochromic microcytic anemia 

2. To differenciate Iron deficiency anemia and β-thalassemia trait by blood indices, red cell 

distribution width and various discriminant functions. 

3. Differentiation of hypochromic microcytic anemia by Hb-electrophoresis and biochemical 

parameters. 

4. Study of RDW as a parameter for differentiation between IDA and  

β-TT 

 

MATERIAL & METHODS: This prospective cross-sectional study was conducted from January 2019 to 
December 2019 at the pathology department of AMC MET medical college, L.G.Hospital, Maninagar, 
Ahmedabad. Venous blood was taken into an EDTA tube, the CBC and RBC indices were measured by 
automated cell counter (XT 1800i sysmex- 5part) on the same day of collection. The Hb electrophoresis 
was done on cellulose acetate. Two additional tests of serum iron and ferritin were carried out in 
individuals having a hypochromic microcytic picture (hemoglobin < 8 gram/dl and MCV <80fl). All the 
selected samples were subjected to blood morphology, comparison of MCV, RBC count, RDW, and RDWI. 
Cases were diagnosed as IDA and βTT on the basis of two standard tests, Hb electrophoresis and serum 
iron plus ferritin estimation. Patients with HbA2 more than 3.2% were identified as βTT cases and patients 
with serum ferritin less than 12 ng/ml were identified as IDA cases.12 The cutoff values of RDW & RDWI for 
differentiation are shown in (Table-. I ) 
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Inclusion criteria: All indoor and outdoor patients diagnosed as hypochromic microcytic anemia and 
suspected for Β-thalassemia trait and iron deficiency anemia. 
Exclusion criteria:  

1. Non cooperative patients 
2. Other than iron deficiency anemia and Β-thalassemia trait 
3. Hemoglobin level more than 11 gm/dl. 

Observations & Results: Out of 100 cases screened initially by haematology analyser, 75 were of Iron 
deficiency anaemia and 25 cases were Β-thalassemia trait. This distinction into two groups was  made on 
the basis of serum ferritin estimation and HbA2 estimation by HPLC. On comparison of mean Hb, RBC, 
MCH, MCV and RDW between the BTT and IDA group [Table- I], we found a significant difference between 
this two groups in all the red cell indices. Discriminant functions were calculated from these indices.  

The Hb characteristics of both the groups i.e. IDA and βTT are shown in (Table-I). The RBC count 
was found to be higher in patient of β-TT with the mean of 4.85 X1012±0.15/L as compared to IDA patients 
in which mean is 3.18 x1012 ± 0.02 /L. Mean MCV in IDA was 67.1 ± 4.8 fL, the corresponding values for β-
TT were 58.6 ± 0.1 fl. MCH values did not show much difference among both the groups. RDW has been 
known as a valuable differentiation index against βTT and IDA but in our patients, its results were not 
conclusive. The mean values of RDW, found in IDA and βTT were 23.37 ± 0.25% and 21.0 ± 2.1% 
respectively. Serum Ferritin was remarkably low in patients diagnosed as IDA with mean value of 6.10 ± 0.2 
ng/ml whereas its levels were on the higher side in βTT patients with mean value of 32.68 ± 0 ng/ml. 
Though in some the patients having hemoglobin A2 above the cut-off limits, the serum ferritin levels were 
below the cutoff limit, indicating the coexistence of IDA and β-TT. Findings of our study were comparable 
with study by Trivedi Dhara P 67 in 2010 at Jamnagar, Guajarat showed RBC count, RDW and other 
discriminant functions were helpful for distinguishing between IDA and β-TT.  

Concerning the hematologic parameters, MCH is very sensitive (96% )and RBC is more specific 
(90%) resulting in a good efficiency of discrimination between Β-TT and IDA.  
 
 
 
 
 
 
 
Table-I  :  Hematological parameters and biochemical data  
 
 

HEMATOLOGICAL DATA  NORMAL  IRON DEFICIENCY 
ANEMIA  
(MEANVALUE±SD) 

BETA 
THALASSEMIA 
TRAIT  
(MEANVALUE±SD)  

Trivedi 
dhara P 
201067 

IDA Ḅ-TT 

Hemoglobin (Hb)  14-18g/dl  6.18 ± 0.30 8.34 ± 0 9.3 10.4 

Red cell count (RBC)  4.7-
6.1x1012/L  

3.18 ± 0.02 4.85 ± 0.15  4.3 5.6 

Mean corpuscular volume 
(MCV)  

81-99fl  67.1 ± 4.8 58.6 ± 0.1 70.6 63.1 

Mean corpuscular 
hemoglobin (MCH)  

27-31pg/cell  15.69 ± 0.25  17.24 ± 0 21.5 18.8 

Red cell distribution width 
(RDW)  

11-14%  23.37 ± 0.25 21.0 ±  2.1 17.9 17.1 
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Table- II : Discriminate functions obtain from above parameters 

 
 
 

 
 
 
 

 
 
 
 
 
 

 
In the present study, the mean RDW was not statistically significant (p=0.269) whereas the derived 

index i.e. RDWI showed better discriminative effect between βTT and IDA. Sensitivity and specificity of 
RDWI for detection of βTT was found 70% and 93%. Again for IDA, sensitivity and specificity were found 
88.0% and 86.0% respectively. Youden’s index (YI) takes into account both sensitivity and specificity and 
gives an appropriate measure of the validity of a particular technique. (Table-II-III) 

Mentzer Index remained powerful since it had the best YI(66%) with high    Se(76%) and sp(90%). 
Our results match  

 
 
 
 

 
those of an Iranian study where MI at the same cut-off (13) was also the best discriminating indice with YI 
= 90.1. (Table-IV)  

Green and King Index has high specificity (97.3%) and low sensitivity (12%).  
Srivasta index is second most reliable after Mentzer inddex having sensitivity (72%) and specificity 

(78.7%) with YI (51%). 
Findings of our study were comparable with study by Chaima Abdelhafidh Sahli  2013 showed 

Mentzer Index and Shrivasta index is reliable index for distinguishing between IDA and β-TT.  

 
 
 
 
 
 
Table-III: Cutoff values of RDW& RDWI for iron deficiency anemia (IDA) and beta-thalassemia trait (βTT). 
 

Serum Iron 35-45gm/dl 33.58 ± 1 83.4 ±0 30 75 

Serum Ferritin 12-300 ng/ml 6.10 ± 0.2 32.68 ± 0 8 40 

Blood Indices Formulae IRON DEFICIENCY 
ANEMIA   
(MEANVALUE±SD) 

BETA THALASSEMIA 
TRAIT  
(MEANVALUE±SD)  

Red cell distribution 
width  Index (RDWI) 

MCV x 
RDW/RBC 

639.6 ± 3.77 (<220) 239.82 ± 70 (>220) 

Mentzer’s Index MCV/RBC 26.10 ± 0.32 (<13) 11.52 ± 2.3 (>13) 

Srivastav Index MCH/RBC 5.6 ± 0.04 (<3.8) 3.41 ± 4.3 (>3.8) 

Green and King Index MCV x MCV x 
RDW/Hb x 100 

213.62 ± 0.18 86.23 ± 41.07 
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Red cell indices β-TT IDA 

RDW (%)  <14                                           >14 

RDWI <220 >220 

         
 
          RDW=Red Cell Distribution Width,   
          RDWI=Red Cell Distribution Width Index. 
 
 
Table-IV :   Predictive value of 8 evaluated indices at published cut-off value for the     
                    differential diagnosis of β-TT and IDA 

Indices Cut-off 

value 

Β-TT 

(n=25) 

IDA 

(n=75) 

Se, % Sp. % PPV % NPV% YI Chaima 

Abdelhafidh Sahli  

2013 

 

Se% Sp% YI 

RBC count 

     Β-TT 

     IDA 

 

>5 

<5 

 

14 (tp) 

11 (fn) 

 

07(fN) 

68 (tP) 

56% 90% 66% 86% 

    46% 

91% 81% 72% 

MCV 

     Β-TT 

     IDA 

 

<75 

>75 

 

22 

03 

 

55 

20 

88% 27% 29% 87% 

15% 

84% 66% 51% 

MCH 

     Β-TT 

     IDA 

 

<23 

>23 

 

24 

01 

 

30 

45 

  

96% 

 

60% 

 

45% 

 

100% 

60% 

95% 85% 83% 

RDW 

     Β-TT 

     IDA 

 

<14 

>14 

 

23 

02 

 

72 

03 

 

92% 

 

04% 

24% 60% 

4% 

97% 35% 32% 

RDWI 

     Β-TT 

     IDA 

 

<220 

>220 

 

10 

15 

 

05 

69 

 

70% 

 

93% 

 

7% 

 

82% 

33% 

70% 87% 57% 

MI    76% 90% 73% 92% 
66% 

83% 89% 72% 
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Summary and Conclusion:  
1. In present study, Mean value of MCH were decreased in both IDA and β-TT. Mean RBC count in IDA and 
β-TT were 3.18 ± 0.02 and 4.85 ± 0.15 respectively. So RBC count was higher in β -TT compare to IDA.  
2. In our study, Mentzer Index was found to be the most reliable index with high Se(76%), Sp (90%) and YI 
(66%) in differentiating between B -TT and IDA. Srivasta index was also proved to be among the most 
reliable indices with high  
Se (72%), Sp(78.7%) and YI (51%) in differentiating between B -TT and IDA. RDW is among the lowest 
indices with high Se (92%) and a very low Sp (4%) resulting in a low YI (4%). RDW alone is not sufficient 
enough to differentiate  
 
 
between B -TT and IDA and that this index had one of the lowest YI values. SI and MI are the most reliable 
indices with their new cut-offs, they are < 3.7, and <12.5 respectively, in B -TT and > 3.7 and >12.5 
respectively, in IDA. 
3. Serum Ferritin was remarkably low in patients diagnosed as IDA (2.6-9.7 with the mean of 5.02 whereas 
its levels were on the higher side in β-TT patients. 
4. RDW denotes anisocytosis. Its value is increased in IDA, and it is near normal or mildly increased in β-TT. 
Although RDW is a valued discrimination index for differentiating β-TT and IDA,11 our results found that 
RDW is almost equally elevated in both βTT and IDA and YI was found, which would not be a good 
discriminator of βTT and IDA.10,12  
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<13 
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19 

06 
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68 
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73 
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Abstract 

Background:  Blood transfusion is an integral part of health care as well as one of the life saving 

procedure. But it carries risk of certain infections, especially viral, known as transfusion 
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transmissible infections (TTIs). Aim: To study seroprevalence of TTIs (HIV, HBsAg, HCV, and 

syphilis & malaria) in a tertiary care centre in Thane district of Maharashtra.Study design: 

Hospital based retrospective observational study Methodology:The retrospective study was 

conducted by accumulating and analysing the data regarding TTIs from blood bank records. 

Total 20270 blood units were collected in 10 years period from January 2010 to December 

2019. All blood units were screened by respective immunological methods.Results: On analysis 

of the data of all screened blood units, it was observed that 89 tested positive for HIV (0.44%), 

463 were positive for HBsAg (2.28 %) & 115 were positive for HCV (0.56%). The seroprevalence 

for syphilis and malaria was 0.07% & 0.02% respectively.  The overall seropositivity was 3.39%. 

The HBsAg seroprevalence was the highest among the blood donors.Conclusion: In order to 

avoid wastage of blood units, application of strict criteria for selection and deferral of donors 

with emphasis on TTIs along with mandatory Nucleic Acid Test (NAT) for screening of TTIs is 

required. 

Keywords: Blood donors, Blood transfusions, Transfusion Transmissible Infections,  

Introduction: 

                    Millions of lives are saved globally by blood transfusion which forms an integral part 

of medical & surgical management1. But , It is estimated that there is 1% risk of transfusion 

associated complications including Transfusion Transmissible Infections (TTIs) like Hepatitis B & 

C , HIV , Syphilis , Malaria & rarely EBV and CMV2,3. As per  recommendations of WHO , all 

donated blood units should be screened before use . 
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                   Out of >300 million global HBV infected population, maximum belongs to Asian 

population around 75%4.  In India, National average for HBV prevalence & HIV prevalence in the 

healthy donors is around 4.7% &  0.3% respectively5. The global prevalence of HCV is around 2% 

as compared to 1.8% to 2.5% in India6. 

                   These TTIs carry many serious consequences like cirrhosis & cancer of liver and 

immunodeficiency which ultimately becomes a financial burden to government. Thus WHO has 

made screening of donor units for TTIs like HIV, HBV, HCV, syphilis and malaria. 

                   This study aims to estimate the prevalence of these TTIs in the donated blood and to 

study trends of prevalence of these infections. 

Material & Methods: 

                           The present study is a retrospective study conducted in a tertiary care centre at 

Thane, Maharashtra over a period of 10 years from January 2010 to December 2019.  

                           The blood was collected from the healthy donors from blood camps and from 

healthy replacement donors. All demographic information , i.e. Name , Age , Sex, Date of Birth , 

Address , Contact Number & last date of blood donation , was collected. Blood donors were 

selected using selection & deferral criteria.  After taking informed consent from donor, the 

blood is collected using aseptic precaution. Each blood was give unique identification number. 

                         In a period of 10 years, total 20270 blood units were collected. All units were 

screened for TTIs, i.e. HIV, HBV , HCV , Syphilis & Malaria. For HIV, HBV & HCV, ELISA test was 

used. For Syphilis & malaria, Rapid Plasma Reagin (RPR) test & malaria antigen card test were 



 

 340 

used.  Data regarding TTIs was accumulated, tabulated and analysed from the records of blood 

bank using Microsoft Office Excel 2007 worksheet. 

Results:  

Table 1: Total number of donors 

Year of collection Total number of donors 

2010 1909 

2011 1788 

2012 1780 

2013 1617 

2014 1751 

2015 2055 

2016 1881 

2017 2212 

2018 2971 

2019 2306 

Total 20270 
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                    In the present study, total 20270 blood units were collected. There is steady overall 

increase in the trend from year 2016.  

 

 

Table 2:   Sex-wise distribution of blood donors. 

Year of collection Total number of 

donors 

Male donors Female donors 

2010 1909 1787 122 

2011 1788 1618 170 

2012 1780 1686 94 

2013 1617 1509 108 

2014 1751 1617 134 

2015 2055 1921 134 

2016 1881 1763 118 

2017 2212 2149 63 

2018 2971 2717 254 
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2019 2306 2230 76 

Total 20270 18997(93.7%) 1273(6.3%) 

 

                   From table 2 ,  it is observed that, 18997 (93.7%) were male donors & 1273(6.3%) 

were female donors. 

Table 3: Year- wise seropositivity & percentage 

Year  HIV 

No(%) 

HBV 

No (%) 

HCV 

No (%) 

Syphilis  

No (%) 

Malaria 

No (%) 

Total 

seropositivity 

(%) 

2010 9 (0.49) 61(3.19) 5(0.26) 2(0.1) 0 4.3 

2011 3(0.16) 41(2.29) 6 (0.36) 0 0 2.8 

2012 6 (0.33) 45 (2.52) 8 (0.45) 1(0.06) 0 3.37 

2013 4 (0.25) 38(2.35) 6 (0.37) 0 0 2.97 

2014 17 (0.97) 32(1.83) 25 (1.43) 2 (0.11) 1(0.06) 4.39 

2015 17(0.83) 59 (2.87) 11(0.53) 2(0.10) 0 4.33 

2016 5(0.27) 39 (2.07) 6(0.32) 1(0.05) 1(0.05) 2.76 

2017 7(0.32) 40(1.81) 5(0.23) 1 (0.4) 0 2.39 
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2018 16(0.54) 56(1.85) 18(0.61) 4(0.13) 2 (0.07) 3.23 

2019 5(0.22) 52(2.25) 25 (1.08) 3 (0.13) 0 3.69 

Total 89(0.44) 463(2.28) 115(0.56) 16(0.07) 4(0.02) 3.39% 

 

         As per table 3  and Figure 1, Total seropositivity for all TTIs is 3.39%.  The seroprevalence 

for HBV is highest (2.28%) among all TTIs. There is overall increase in prevalence of HCV 

infection from 2010 to 2019 except for year 2014. 

Figure 1: Number of TTIs in blood units over 10 years 

 

Discussion: 

                   Though blood transfusion is a life saving procedure, it is associated with long term 

morbidity and mortality due to infectious agents like HIV, HBV and HCV. For HIV blood collected 

HIV-89 

HBV- 463 

HCV-115 

Syphilis-16 Malaria-4 
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in window period is still infectious despite antibody tests7.  More sensitive test like Nucleic Acid 

Test (NAT) should be made mandatory by the government. But major barriers in implementing 

NAT testing in India is high cost and lack of technical expertise in majority of blood banks. The 

government must provide adequate resources to all government blood banks for NAT testing. 

                    There is 1% risk of transfusion associated complications including TTIs3. This study 

has not included the follow up of blood transfused patients for estimating the risk of 

complications including the TTIs. 

                    In present study, 98% of total donors were males which is comparable to the study 

done by Rao et al in Pune 8 , Rose et al in Vellore9 , Archana bombade et al 10  in Aurangabad , 

Maharashtra. Majority of females were rejected due to anemia.  

                  Knowing the seroprevalence of TTIs will help to form an integrated strategy for safe 

blood and blood product transfusion.  Many studies have reported overall seroprevalence of 

TTIs is ranging from 1.35% to 5.8% 11,12,13,14. In present study, it was 3.39% which is within the 

range.  

                   We found 0.44% HIV seroprevalence which is comparable to study done by 

Gagandeep Kaur et al 15 , Dimple Arora  et al16  and Sujata Kumbhar et al 17 as seen in table 4 . 

There are few studies which reported prevalence of HCV 1.0% and 0.8%15,16.  In our study, this 

prevalence was 0.56% which low. For unknown reasons, there is increase in prevalence of HCV 

infection (1.43%)  in Year 2014. 
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                    The prevalence of HBV infection was found to be higher (2.28%) as compared to 

other studies which reported a range of 1.55 % to 1.72%. Thane (Maharashtra) is newly 

developing city with many migrations from village for jobs which can lead to high risk sexual 

activities in the migrants. This can be a reason for high prevalence of HBV infection. 

                       The seroprevalence of syphilis was found to be 0.07% which is lowest as compared 

to other seroprevalence studies 16, 17. Gauravi Dhruva et al18 reported 0.037 % malarial 

prevalence which is 0.02% in the present study. 

Table 4: Comparison of seroprevalence in the similar studies 

Studies HIV HBV HCV VDRL 

Sujata Kumbhar 

et al17 

0.3% 1.55% 0.08% 0.02% 

Gagandeep Kaur 

et al15 

0.6% 1.7% 0.8% - 

Dimple Arora et 

al16 

0.3% 1.7% 1.0% 0.09% 

Present study 0.44% 2.28% 0.56% 0.07% 

 

                        In our study, the seroprevalence of HBV was found to be highest (2.28%) followed 

by HCV (0.56%).  This prevalence can be reduced by implementing stringent donor selection 
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criteria & taking proper history to rule out TTIs in resource limited institutions like ours. 

Repeated focused training of the counsellors, who select the donors, & sensitisation among 

them to adhere to strict donor criteria can reduce prevalence of TTIs.  Promotion of voluntary 

blood donation, self- deferral in high risk donors, health education, counselling of donors and 

mandatory NAT testing for screening in blood bank can avoid TTIs. Ultimately, all these will 

prevent the wastage of blood, time, manpower & money. 

  Conclusion:  

                         The blood and blood product safety can be ensured by adhering to the donor 

selection criteria. The implementation of NAT to detect infections in latent period is highly 

recommended along with donors and counsellors sensitisation regarding TTIs. 
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ABSTRACT:  

Introduction:Influenza virus is a common human pathogen that has caused serious respiratory 

illness and death over the past century. In April 2009, a new strain of Influenza virus A H1N1, 

commonly referred to as “swine flu”, began to spread in several countries around the world, 

and India confirmed its first case on 16 May 16 2009.Aim: To study the clinical and 

epidemiological profile of Influenza A H1N1 cases at the Sheth Vadilal Sarabhai General 

Hospital, Ahmedabad. Materials and Methods: Clinical epidemiological characteristics of 

Influenza A H1N1 cases from October2018 to February 2019 were retrospectively, descriptively 

analyzed using data from isolation ward and ICU at the Sheth Vadilal  Sarabhai General Hospital, 

Ahmedabad. Data were Analyzed using MS Excel software. Results: Out of 86 patients studied 

36(51.16%) were males and 34(48.83%) were females. Almost half of the patients(47.67%) 

were in the age group of 12-40 years. 6.9% mortality was found irrespective of age group of the 

patients. Majority of the patients had bronchopneumonia(39.53%) and bronchovascular 

prominence(41.86%), and very few of them had lobar consolidation(8.13%). Here we had 

63(73.25%) patients in category B and 23(26.74%) patients in category C, all the patients from 

category C required Ventilatory support either Non invasive or invasive and 16(34.16%) of 

category B patients also required ventilatory support.98.83% patients had complaint of fever on 

presentation. 36.04% had breathlessness, 52.32% had coughing, 39.53% had sore throat, 

30.23% had generalised weakness, 5.81 % had rhinitis, shock, blood in sputum,1.16% presented 

with diarrhea. None of them presented with vomiting which is commonly found in other 

infections of influenza. 15.11% had hypertension, 10.46% had type 2 DM, 9.30% had 

IHD,10.46% had COPD, 5.81% had hypothyroidism, 4.65% had tuberculosis, 2.32% had CVA. Out 

of 42 females 4 were pregnant and 1 was post partum. Almost half of the patients(46.51%) 

required ventilatory support in their course of hospitalization. 

conclusion: On the basis of these findings, it can be safely hypothesized that prevalence of 

Influenza A H1N1 is high in the younger population, and fever, cough and sore throat are the 

most common symptoms with which the patients usually present.  in course of hospitalization 

half of the patients required ventilatory support which was weaned off later on. Associated 

comorbid conditions particularly hypertension, diabetes, and COPD were associated with longer 

duration of hospital stay and complications. Delay in hospital presentation and longer duration 
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of onset symptoms and administration of treatment were linked to poor outcome. Despite of 

various efforts of government for awareness , patients fails to  seek timely  medical advise.  

Over all if presented early after onset of the symptoms can lead to better outcomes.    

 

INTRODUCTION 

Influenza virus is the subtype of influenza A virus, it is an orthomyxovirus that contains the 

glycoproteins, haemagglutinin, and neuraminidase for this reason they are described as H1N1, 

H1N2, H1N5, H2N3, H3N1, H3N2 etc depending on type of H or N antigens, they expressed with 

metabolic synergy, Haemagluttinin causes RBC to clump together and binds virus to infected 

cells, Neuraminidase is type of glycoside hydrolase enzyme which helps to move the virus 

particles through the infected cells and assist in budding from the host cells. 

Influenza is an acute, usually self-limited, febrile illness caused by infection with influenza 

viruses and occurs in outbreaks of varying severity almost every winter. Most cases of 

pandemic influenza H1N1 infection have been mild or subclinical,The symptoms are similar to 

those of influenza and of influenza like illness in general namely chills, fever , sore throat, 

muscle pain, severe headache, coughing, weakness, generalised discomfort. some patients 

experienced severe illness and complications from H1N1 influenza infection. The most common 

cause of death is respiratory failure; other causes of death are pneumonia, high fever leading to 

neurological problems,and acute kidney injury, dehydration, and electrolyte imbalance. Persons 

at high risk for severe disease and complications secondary to 2009 pandemic H1N1 influenza A 

include patients with underlying pulmonary or cardiac comorbid conditions, 

immunosuppressive states, pregnancy and postpartum states, diabetes mellitus, obesity and in 

children with prior neurological disabilities. 

The most important complication of 2009 H1N1 are Lower respiratory tract involvement, acute 

respiratory failure, and acute respiratory distress syndrome refractory hypoxemia, secondary 

bacterial infections, septic shock, acute renal failure, cardiac dysfunction and multiple organ 

dysfunction. Worsening underlying chronic disease such as asthma, COPD, congestive heart 

failure may occur. Extrapulmonary complications though less common are myositis, 

rhabdomyolysis, myoglobinuria, myocarditis and pericarditis. At times central nervous system 

complications may arise like encephalitis, transverse myelitis, GBS, Reyes syndrome. 

In the state of Gujarat, the first case of 2009 H1N1 influenza A was reported on 3rd August 

2009, and by 28th February 2010, 1209 cases were reported and 289 patients died. We 

experienced a spectrum of illness ranging from mildly symptomatic patients to severe illness. 

Here we report the clinical characteristics and outcomes of hospitalized patients in a tertiary 

care hospital in Ahmedabad, Gujarat with confirmed H1N1 infection during 2018/2019 
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influenza season.The need to study the trend and pattern of this virus is because of recuurent 

outbreaks every year. 

 

OBJECTIVES OF STUDY: 

To study the clinical profile and outcome of patients admitted with influenza A virus with a 

perspective to look into risk factors likely to be associated with complications. 

 

MATERIALS AND METHODS 

This is a hospital-based retrospective study of the influenza cases admitted at Sheth Vadilal 

Sarabhai general  hospital, Ahmedabad. Patients infected with H1N1 virus who were 

hospitalized from October 2018 to February 2019 were included in the study. Demographic 

data, history, and physical examination findings were recorded in the hospital history and on 

the examination sheet. Inpatient charts were used to collect patient's hospital course and 

treatment. Diagnosis of H1N1flu was confirmed by polymerase chain reaction (PCR) testing of 

respiratory secretions (throat swab, endotracheal secretion) conducted at Microbiology 

Department,. Smt.N.H.L. Municipal Medical College, Ahmedabad. 

 Patient who were suspected to have H1N1 flu PCR positive patients were treated with 

T.oseltamivir 75 mg bd. Detailed evaluation and trend of laboratory and radiological 

investigation were studied. Supportive treatment was modified according to the patient by 

respective treating physicians. and according to various clinical and biochemical parameters 

some of the patients were kept on Non invasive or  invasive ventilatory support as per their 

respiratory status.. 

All the patients diagnosed with H1N1 influenza were treated in isolation ward and discharged 

after adequate clinical response. 

 

ANALYSIS 

The collected data was analysed using Microsoft Excel software. Exposure variables, which were 

statistically significant in univariate analysis or deemed clinically important (age, sex, co-

morbidities, ventilatory care, and pneumonia), were included in the multivariate analysis.  

 

OBSERVATION AND RESULTS: 
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A total of 86 patients were studied for their demographic details, clinical presentations, 

prognosis and outcome.Out of 86 patients studied 36(51.16%) were males and 34(48.83%) 

were females. Almost half of the patients(47.67%) were in the age group of 12-40 years. 6.9% 

mortality was found irrespective of age group of the patients. 

 

  MALE FEMALE TOTAL 
MORTALIT
Y 

0-20 0 0 0 0 

21-40 21 20 41 2 

41-60 15 17 32 2 

60-80 and above 8 5 13 2 

TOTAL 44 42 86 6 

          

 

TABLE NO. 1 AGE AND SEX 

 

X ray changes are very important part in diagnosis and outcome of the patient. Majority of the 

patients had bronchopneumonia(39.53%) and bronchovascular prominence(41.86%), and very 

few of them had lobar consolidation(8.13%). Out of 86 only 3(3.48%) patients had ARDS in 

radiological findings but they are associated with very poor prognosis and high mortality. 

 

 

 

XRAY FINDINGS NO. OF PATIENTS 

BRONCHOPNEUMONIA 34 

BRONCHOVASCULAR PROMINENCE 36 

LOBAR CONSOLIDATION 7 

ARDS 3 

NOT AVAILABLE 6 

TOTAL 86 

 

TABLE NO.2 XRAY FINDINGS 
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In Category A will be those who do not require testing for H1N1. Patients with mild 

fever, cough and sore throat, body ache, headache, nausea and diarrhoea will be put 

in Category A and can be monitored for 24-48 hours. These patients are advised to 

stay at home and not mingle with the others. They will not need testing for H1N1 and 

no treatment with Oseltamivir. 

In Category B will be those who have all the symptoms mentioned in Category A, but 

have high-grade fever and are in the high-risk category; they will need treatment with 

Oseltamivir and will have to be confined at home. “High-risk category includes 

children with mild illness, pregnant women, persons over 65, patients with lung, liver, 

heart, kidney, blood or neurological diseases or have been on long-term cortisone 

therapy.” 

In Category C will be those who have all the signs and symptoms of Category A and B 

and depending on their health condition will have to be hospitalised. “If the patients 

have breathlessness, chest pain, drowsiness, fall in blood pressure, sputum mixed 

with blood, bluish discolouration of nails they will need to be immediately hospitalised 

and started on the medicine,” said the official. This category will also include children 

with influenza-like illness, high and persistent fever, inability to feed, convulsions and 

difficulty in breathing. 

Here we had 63(73.25%) patients in category B and 23(26.74%) patients in category C, 

all the patients from category C required Ventilatory support either Non invasive or 

invasive and 16(34.16%) of category B patients also required ventilatory support. 

 

CATEGOR
Y ON 
ADMISSIO
N 

NO. OF 
PATIENTS 

VENTILATION 
REQUIREMENT 

A 0 0 

B1 17 1 

B2  46 16 

C 23 23 
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TOTAL 86 40 

 

TABLE NO. 3 CATAGORY ON ADMISSION 

 

Out of 63 patients of category B, 3 patients progressed to category C. 

 

 

98.83% patients had complaint of fever on presentation. 36.04% had breathlessness, 52.32% 

had coughing, 39.53% had sore throat, 30.23% had generalised weakness, 5.81 % had rhinitis, 

shock, blood in sputum,1.16% presented with diarrhea. None of them presented with vomiting 

which is commonly found in other infections of influenza. 

CLINICAL FEATURES 
NO. OF 
PATIENTS 

FEVER 85 

BREATHLESSNESS 31 

COUGHING 45 

SORE THROAT 34 

GENERALISED 
WEAKNESS 26 

RHINITIS 5 

SHOCK 5 

HEMOPTYSIS 3 

DIARRHEA 1 

 

TABLE NO. 4 PRESENTING CLINICAL FEATURES 

 

 

15.11% had hypertension, 10.46% had type 2 DM, 9.30% had IHD,10.46% had COPD, 5.81% had 

hypothyroidism, 4.65% had tuberculosis, 2.32% had CVA. 

Out of 42 females 4 were pregnant and 1 was post partum. 

COMORBIDITIES 
NO. OF 
PATIENTS 



 

 355 

HYPERTENSION 13 

TYPE 2 DM 9 

IHD 8 

COPD 9 

HYPOTHYROIDISM 5 

TUBERCULOSIS 4 

CVA 2 

PREGNENCY 4 

POST PARTUM 1 

 

TABLE NO. 5 COMORBIDITIES 

 

Almost half of the patients (46.51%) required ventilatory support in their course of 

hospitalization. out of which 70% were on non invasive support which was weaned off 

subsequently on the basis of clinical response of the patient.  

VENTILATORY 
SUPPORT 

NO. OF 
PATIENTS 

NIPPV 28 

INVASIVE 
VENTILATION 12 

TOTAL 40 

 

TABLE NO.6 TYPE OF VENTILATION REQUIRED 

The delay in seeking medical advice was noted as most of the patients(90.69%) presented after 

48 hours of onset of the symptoms. which might be due to close resemblance of H1N1 flu with 

other variants of influenza 

TREATMEN
T AFTER 
SYMPTOM
S APPEAR 

NO. OF 
PATIENTS 

< 48 HRS 8 

> 48 HRS 78 

TOTAL 86 

 

TABLE NO. 7 TREATMENT AFTER ONSET OF SYMPTOMS 
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Out of 78 patient presenting after 48 hours after symptoms onset 22 patients were having 

SPO2 < 94%. 

 DISCUSSION 

The characteristic feature of this pandemic influenza infection was that, case distribution was 
disproportionate among all age groups but the patients belonging to 21-40 years followed by 
41-60 years of age group found to be more affected than the other age groups, which was also 
reflected in other studies. This finding also corroborates with the study of Jin Lv et. al, 2017. 
reporting higher prevalence in elder age group which was not exposed previously. In our study 
it was observed that infection rate was higher among male individuals (51.16%) than females 
(48.83%) though the difference is not significant. Similar observation was reported in some 
studies indicating different behaviour, hormone response and susceptibility to infectious 
diseases may be the reason for this difference among males and females. 

Among the confirmed positive cases for Influenza A(H1N1) common symptoms observed were 
fever(98.82) and cough (52.32%) followed by shortness of breath (36.04%). This can be used for 
preliminary diagnosis of Influenza A infection during the influenza season prior to lab diagnosis 
report. The symptoms presented with very short confined time period. 

Studies showed that various risk factors like age, co-existence of chronic diseases, pregnancy 
and the time from symptom onset to hospital admission, with particularly elevated risk among 
elders, infants, pregnant women, hypertension, immune-suppression, or delayed hospital 
admission were associated with severity of morbidity and mortality of Influenza A(H1N1)pdm09 
In contrast few studies that had shown up to 90% patients having any one underlying 
conditions like pregnancy, post partal period etc. Similarly, Pregnancy is a well documented risk 
factor for severe infection and death in previous pandemics. It was noted that hypertension 
and diabetes were other co-morbid conditions 

Among the Influenza A(H1N1) patients most of them presented after 48 hours after onset of 
symptoms. Delay in treatment associated with high morbidities and mortality. 

Though our study gives an impression on associated risk factors for mortality, it is limited by 
certain amount of missing clinical data like pre-existing respiratory disease, small numbers, 
incomplete records on epidemic dynamics within the population and health structure/referral 
chain. 

 Thus far, in contrast to seasonal influenza viruses, the 2009 H1N1virus has disproportionately 

affected younger populations. Its virulence is similar to that of seasonal influenza viruses. 

Whether this virus will displace or cocirculate with the current seasonal strains is unknown. 

Clinicians are advised to stay up to date regarding H1N1 by frequently checking Web sites 

authored by the CDC and state health departments. An effective response to this pandemic and 
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the amelioration of the associated morbidity and mortality must be predicated on a vaccinated, 

working, and informed health care population. 

According to the data from WHO till March 2010, this new Influenza A(H1N1) was estimated to 
have a case-fatality rate (CFR) of 1.28%. The CFR in our study was (6.9%). The CFR during the 
wave was high in the fall season. 

 

CONCLUSIONS 

On the basis of these findings, it can be safely hypothesized that prevalence of Influenza A 
H1N1 is high in the younger population, and fever, cough and sore throat are the most common 
symptoms with which the patients usually present. And in course of hospitalization half of the 
patients required ventilatory support which was weaned off later on. associated comorbid 
conditions seemed to be fatal and lead to poorer prognosis. Despite of various efforts of 
government for awareness yet patients fail seek medical advise. but over all if presented early 
after onset of the symptoms can lead to better outcomes.    

 

REFERENCES 

1. Temte JL, Prunuske JP. Seasonal influenza in primary care settings: Review for primary care 

physicians. WMJ. 2010;109:193–200. [PubMed] [Google Scholar] 

2. Centers for Disease Control and Prevention (CDC) Swine influenza A (H1N1) infection in two 

children-Southern California, March-April 2009. MMWR Morb Mortal Wkly Rep. 2009;58:400–

2. [PubMed] [Google Scholar] 

3. Centers for Disease Control and Prevention (CDC) Outbreak of swine-origin influenza A 

(H1N1) virus infection-Mexico, March-April 2009. MMWR Morb Mortal Wkly Rep. 2009;58:467–

70. [PubMed] [Google Scholar] 

4. Dawood FS, Jain S, Finelli L, Shaw MW, Lindstrom S, Garten RJ, et al. Novel Swine-Origin 

Influenza A (H1N1) Virus Investigation Team; Emergence of a novel swine-origin influenza A 

(H1N1) virus inhumans. N Engl J Med. 2009;360:2605–15. [PubMed] [Google Scholar] 

5. Garten RJ, Davis CT, Russell CA, Shu B, Lindstrom S, Balish A, et al. Antigenic and genetic 

characteristics of swine-origin 2009A (H1N1) influenza viruses circulating in humans. Science. 

2009;325:197–201. [PMC free article] [PubMed] [Google Scholar] 

6. Gilsdorf A, Poggensee G. Working Group Pandemic Influenza A(H1N1) v. Influenza A(H1N1)v 

in Germany: The first 10,000 cases. Euro Surveill. 2009;14 pii:19318. [PubMed] [Google Scholar] 

https://www.ncbi.nlm.nih.gov/pubmed/20945720
https://scholar.google.com/scholar_lookup?journal=WMJ&title=Seasonal+influenza+in+primary+care+settings:+Review+for+primary+care+physicians&author=JL+Temte&author=JP+Prunuske&volume=109&publication_year=2010&pages=193-200&pmid=20945720&
https://www.ncbi.nlm.nih.gov/pubmed/19390508
https://scholar.google.com/scholar_lookup?journal=MMWR+Morb+Mortal+Wkly+Rep&title=Swine+influenza+A+(H1N1)+infection+in+two+children-Southern+California,+March-April+2009&volume=58&publication_year=2009&pages=400-2&pmid=19390508&
https://www.ncbi.nlm.nih.gov/pubmed/19444150
https://scholar.google.com/scholar_lookup?journal=MMWR+Morb+Mortal+Wkly+Rep&title=Outbreak+of+swine-origin+influenza+A+(H1N1)+virus+infection-Mexico,+March-April+2009&volume=58&publication_year=2009&pages=467-70&pmid=19444150&
https://www.ncbi.nlm.nih.gov/pubmed/19423869
https://scholar.google.com/scholar_lookup?journal=N+Engl+J+Med&title=Novel+Swine-Origin+Influenza+A+(H1N1)+Virus+Investigation+Team;+Emergence+of+a+novel+swine-origin+influenza+A+(H1N1)+virus+inhumans&author=FS+Dawood&author=S+Jain&author=L+Finelli&author=MW+Shaw&author=S+Lindstrom&volume=360&publication_year=2009&pages=2605-15&pmid=19423869&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3250984/
https://www.ncbi.nlm.nih.gov/pubmed/19465683
https://scholar.google.com/scholar_lookup?journal=Science&title=Antigenic+and+genetic+characteristics+of+swine-origin+2009A+(H1N1)+influenza+viruses+circulating+in+humans&author=RJ+Garten&author=CT+Davis&author=CA+Russell&author=B+Shu&author=S+Lindstrom&volume=325&publication_year=2009&pages=197-201&pmid=19465683&
https://www.ncbi.nlm.nih.gov/pubmed/19712649
https://scholar.google.com/scholar_lookup?journal=Euro+Surveill&title=Working+Group+Pandemic+Influenza+A(H1N1)+v.+Influenza+A(H1N1)v+in+Germany:+The+first+10,000+cases&author=A+Gilsdorf&author=G+Poggensee&volume=14&publication_year=2009&


 

 358 

7. Miller E, Hoschler K, Hardelid P, Stanford E, Andrews N, Zambon M. Incidence of 2009 

pandemic influenza A H1N1 infection in England: A cross-sectional serological study. Lancet. 

2010;375:1100–8. [PubMed] [Google Scholar] 

8. ANZIC Influenza Investigators. Webb SA, Aubron C, Bailey M, Bellomo R, Howe B, McArthur C, 

et al. Critical care services and the H1N1 (2009) influenza epidemic in Australia and New 

Zealand in 2010: The impact of the second winter epidemic. Crit Care. 2011;15:R143. [PMC free 

article] [PubMed] [Google Scholar] 

9. Kumar A, Zarychanski R, Pinto R, Cook DJ, Marshall J, Lacroix J, et al. Canadian Critical Care 

Trials Group H1N1 Collaborative. Critically ill patients with 2009 influenza A(H1N1) infection in 

Canada. JAMA. 2009;302:1872–9. [PubMed] [Google Scholar] 

10. Louie JK, Acosta M, Winter K, Jean C, Gavali S, Schechter R, et al. California Pandemic 

(H1N1) Working Group. Factors associated with death or hospitalization due to pandemic 2009 

influenza A(H1N1) infection in California. JAMA. 2009;302:1896–902. [PubMed] [Google 

Scholar] 

11. Zarychanski R, Stuart TL, Kumar A, Doucette S, Elliott L, Kettner J, et al. Correlates of severe 

disease in patients with 2009 pandemic influenza (H1N1) virus infection. CMAJ. 2010;182:257–

64. [PMC free article] [PubMed] [Google Scholar] 

12. Domínguez-Cherit G, Lapinsky SE, Macias AE, Pinto R, Espinosa-Perez L, de la Torre A, et al. 

Critically Ill patients with 2009 influenza A (H1N1) in Mexico. JAMA. 2009;302:1880–7. 

[PubMed] [Google Scholar] 

14. Hanshaoworakul W, Simmerman JM, Narueponjirakul U, Sanasuttipun W, Shinde V, 

Kaewchana S, et al. Severe human influenza infections in Thailand: Oseltamivir treatment and 

risk factors for fatal outcome. PLoS One. 2009;4:e6051. [PMC free article] [PubMed] [Google 

Scholar] 

15. Centers for Disease Control and Prevention (CDC) Hospitalized patients with novel influenza 

A (H1N1) virus infection-California, April–May, 2009. MMWR Morb Mortal Wkly Rep. 

2009;58:536–41. [PubMed] [Google Scholar] 

16. Rello J, Rodríguez A, Ibañez P, Socias L, Cebrian J, Marques A, et al. Intensive care adult 

patients with severe respiratory failure caused by Influenza A (H1N1)v in Spain. Crit Care. 

2009;13:R148. [PMC free article] [PubMed] [Google Scholar] 

17. Government of India, Ministry of Health and Family Welfare. Consolidated Status of 

Influenza A H1N1. [Last accessed on 2010 Feb 28]. Available from: http://www.mohfw-

h1n1.nic.in . 

https://www.ncbi.nlm.nih.gov/pubmed/20096450
https://scholar.google.com/scholar_lookup?journal=Lancet&title=Incidence+of+2009+pandemic+influenza+A+H1N1+infection+in+England:+A+cross-sectional+serological+study&author=E+Miller&author=K+Hoschler&author=P+Hardelid&author=E+Stanford&author=N+Andrews&volume=375&publication_year=2010&pages=1100-8&pmid=20096450&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3219015/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3219015/
https://www.ncbi.nlm.nih.gov/pubmed/21658233
https://scholar.google.com/scholar_lookup?journal=Crit+Care&title=Critical+care+services+and+the+H1N1+(2009)+influenza+epidemic+in+Australia+and+New+Zealand+in+2010:+The+impact+of+the+second+winter+epidemic&author=SA+Webb&author=C+Aubron&author=M+Bailey&author=R+Bellomo&author=B+Howe&volume=15&publication_year=2011&pages=R143&pmid=21658233&
https://www.ncbi.nlm.nih.gov/pubmed/19822627
https://scholar.google.com/scholar_lookup?journal=JAMA&title=Critically+ill+patients+with+2009+influenza+A(H1N1)+infection+in+Canada&author=A+Kumar&author=R+Zarychanski&author=R+Pinto&author=DJ+Cook&author=J+Marshall&volume=302&publication_year=2009&pages=1872-9&pmid=19822627&
https://www.ncbi.nlm.nih.gov/pubmed/19887665
https://scholar.google.com/scholar_lookup?journal=JAMA&title=Factors+associated+with+death+or+hospitalization+due+to+pandemic+2009+influenza+A(H1N1)+infection+in+California&author=JK+Louie&author=M+Acosta&author=K+Winter&author=C+Jean&author=S+Gavali&volume=302&publication_year=2009&pages=1896-902&pmid=19887665&
https://scholar.google.com/scholar_lookup?journal=JAMA&title=Factors+associated+with+death+or+hospitalization+due+to+pandemic+2009+influenza+A(H1N1)+infection+in+California&author=JK+Louie&author=M+Acosta&author=K+Winter&author=C+Jean&author=S+Gavali&volume=302&publication_year=2009&pages=1896-902&pmid=19887665&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2826467/
https://www.ncbi.nlm.nih.gov/pubmed/20093297
https://scholar.google.com/scholar_lookup?journal=CMAJ&title=Correlates+of+severe+disease+in+patients+with+2009+pandemic+influenza+(H1N1)+virus+infection&author=R+Zarychanski&author=TL+Stuart&author=A+Kumar&author=S+Doucette&author=L+Elliott&volume=182&publication_year=2010&pages=257-64&pmid=20093297&
https://www.ncbi.nlm.nih.gov/pubmed/19822626
https://scholar.google.com/scholar_lookup?journal=JAMA&title=Critically+Ill+patients+with+2009+influenza+A+(H1N1)+in+Mexico&author=G+Dom%C3%ADnguez-Cherit&author=SE+Lapinsky&author=AE+Macias&author=R+Pinto&author=L+Espinosa-Perez&volume=302&publication_year=2009&pages=1880-7&pmid=19822626&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2699035/
https://www.ncbi.nlm.nih.gov/pubmed/19557130
https://scholar.google.com/scholar_lookup?journal=PLoS+One&title=Severe+human+influenza+infections+in+Thailand:+Oseltamivir+treatment+and+risk+factors+for+fatal+outcome&author=W+Hanshaoworakul&author=JM+Simmerman&author=U+Narueponjirakul&author=W+Sanasuttipun&author=V+Shinde&volume=4&publication_year=2009&pages=e6051&pmid=19557130&
https://scholar.google.com/scholar_lookup?journal=PLoS+One&title=Severe+human+influenza+infections+in+Thailand:+Oseltamivir+treatment+and+risk+factors+for+fatal+outcome&author=W+Hanshaoworakul&author=JM+Simmerman&author=U+Narueponjirakul&author=W+Sanasuttipun&author=V+Shinde&volume=4&publication_year=2009&pages=e6051&pmid=19557130&
https://www.ncbi.nlm.nih.gov/pubmed/19478723
https://scholar.google.com/scholar_lookup?journal=MMWR+Morb+Mortal+Wkly+Rep&title=Hospitalized+patients+with+novel+influenza+A+(H1N1)+virus+infection-California,+April%E2%80%93May,+2009&volume=58&publication_year=2009&pages=536-41&pmid=19478723&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2784367/
https://www.ncbi.nlm.nih.gov/pubmed/19747383
https://scholar.google.com/scholar_lookup?journal=Crit+Care&title=Intensive+care+adult+patients+with+severe+respiratory+failure+caused+by+Influenza+A+(H1N1)v+in+Spain&author=J+Rello&author=A+Rodr%C3%ADguez&author=P+Iba%C3%B1ez&author=L+Socias&author=J+Cebrian&volume=13&publication_year=2009&pages=R148&pmid=19747383&
http://www.mohfw-h1n1.nic.in/
http://www.mohfw-h1n1.nic.in/


 

 359 

18. George KS. Diagnosis of influenza virus. Methods Mol Biol. 2012;865:53–69. [PubMed] 

[Google Scholar] 

19. Crum-Cianflone NF, Blair PJ, Faix D, Arnold J, Echols S, Sherman SS, et al. Clinical and 

Epidemiologic Characteristics of an Outbreak of Novel H1N1 (Swine Origin) Influenza A Virus 

among United States Military Beneficiaries. Clin Infect Dis. 2009;49:1801–10. [PMC free article] 

[PubMed] [Google Scholar] 

20. Human infection with new influenza A (H1N1) virus: Clinical observations from a school-

associated outbreak in Kobe, Japan, May 2009. Wkly Epidemiol Rec. 2009;84:237–44. [PubMed] 

[Google Scholar] 

21. Human infection with new influenza A (H1N1) virus: Clinical observations from Mexico and 

other affected countries, May 2009. Wkly Epidemiol Rec. 2009;84:185–9. [PubMed] [Google 

Scholar] 

22. Prasad HB, Puranik SC, Kadam DB, Sangle SA, Borse RT, Basavraj A, et al. Retrospective 

Analysis of Necropsy Findings in Patients of H1N1 and their Correlation to Clinical Features. J 

Assoc Physicians India. 2011;59:498–500. [PubMed] [Google Scholar] 

23. Hospitalized patients with novel influenza A (H1N1) virus infection California, April-May, 

2009. Morbidity and Mortality Weekly Report. 2009. [Last accessed on 2009 May 18]. p. 58. 

Available from: http://www.cdc.gov/mmwr/pdf/wk/mm58e0518.pdf . [PubMed] 

24. Pebody RG, McLean E, Zhao H, Cleary P, Bracebridge S, Foster K, et al. Pandemic Influenza A 

(H1N1) 2009 and mortality in the United Kingdom: Risk factors for death, April 2009 to March 

2010. Euro Surveill. 2010:15. pii:19571. [PubMed] [Google Scholar] 

25. Lv J., Ren Z.Y., Zhang Y.Y. Study on age-dependent pre-existing 2009 pandemic influenza 

virus T and B cell responses from Chinese population. BMC Infect. 

Dis. 2017;17(1):136. Published 2017 Feb 10. [PMC free article] [PubMed] [Google Scholar] 

26: Nadkar MY, Subramanian S, Ingole N.H1N1 Influenza:an update JAPI, 2009;57:453-458 

 

34 

Original article 

CLINICAL PROFILE AND COMORBIDITIES IN OBESE PATIENT 

 

 Dr.Kaushika chaudhari ,Dr.Sangeeta Rathod, Dr.Vikas Nayi, Dr.Archita patel 

https://www.ncbi.nlm.nih.gov/pubmed/22528153
https://scholar.google.com/scholar_lookup?journal=Methods+Mol+Biol&title=Diagnosis+of+influenza+virus&author=KS+George&volume=865&publication_year=2012&pages=53-69&pmid=22528153&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2878199/
https://www.ncbi.nlm.nih.gov/pubmed/19911946
https://scholar.google.com/scholar_lookup?journal=Clin+Infect+Dis&title=Clinical+and+Epidemiologic+Characteristics+of+an+Outbreak+of+Novel+H1N1+(Swine+Origin)+Influenza+A+Virus+among+United+States+Military+Beneficiaries&author=NF+Crum-Cianflone&author=PJ+Blair&author=D+Faix&author=J+Arnold&author=S+Echols&volume=49&publication_year=2009&pages=1801-10&pmid=19911946&
https://www.ncbi.nlm.nih.gov/pubmed/19522091
https://scholar.google.com/scholar_lookup?journal=Wkly+Epidemiol+Rec&title=Human+infection+with+new+influenza+A+(H1N1)+virus:+Clinical+observations+from+a+school-associated+outbreak+in+Kobe,+Japan,+May+2009&volume=84&publication_year=2009&pages=237-44&pmid=19522091&
https://www.ncbi.nlm.nih.gov/pubmed/19462531
https://scholar.google.com/scholar_lookup?journal=Wkly+Epidemiol+Rec&title=Human+infection+with+new+influenza+A+(H1N1)+virus:+Clinical+observations+from+Mexico+and+other+affected+countries,+May+2009&volume=84&publication_year=2009&pages=185-9&pmid=19462531&
https://scholar.google.com/scholar_lookup?journal=Wkly+Epidemiol+Rec&title=Human+infection+with+new+influenza+A+(H1N1)+virus:+Clinical+observations+from+Mexico+and+other+affected+countries,+May+2009&volume=84&publication_year=2009&pages=185-9&pmid=19462531&
https://www.ncbi.nlm.nih.gov/pubmed/21887906
https://scholar.google.com/scholar_lookup?journal=J+Assoc+Physicians+India&title=Retrospective+Analysis+of+Necropsy+Findings+in+Patients+of+H1N1+and+their+Correlation+to+Clinical+Features&author=HB+Prasad&author=SC+Puranik&author=DB+Kadam&author=SA+Sangle&author=RT+Borse&volume=59&publication_year=2011&pages=498-500&pmid=21887906&
http://www.cdc.gov/mmwr/pdf/wk/mm58e0518.pdf
https://www.ncbi.nlm.nih.gov/pubmed/19478723
https://www.ncbi.nlm.nih.gov/pubmed/20504388
https://scholar.google.com/scholar_lookup?journal=Euro+Surveill&title=Pandemic+Influenza+A+(H1N1)+2009+and+mortality+in+the+United+Kingdom:+Risk+factors+for+death,+April+2009+to+March+2010&author=RG+Pebody&author=E+McLean&author=H+Zhao&author=P+Cleary&author=S+Bracebridge&publication_year=2010&pages=15&
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5301333/
https://www.ncbi.nlm.nih.gov/pubmed/28187750
https://scholar.google.com/scholar_lookup?journal=BMC+Infect.+Dis.&title=Study+on+age-dependent+pre-existing+2009+pandemic+influenza+virus+T+and+B+cell+responses+from+Chinese+population&author=J.+Lv&author=Z.Y.+Ren&author=Y.Y.+Zhang&volume=17&issue=1&publication_year=2017&pages=136&pmid=28187750&


 

 360 

Department:- General Medicine, AMC MET Medical College, Ahmedabad Pin 380008 

Corresponding Author: Dr. Vikas Nayi  Email : vikas20850@gmail.com 

INTRODUCTION 

                  In  the past few decades, the issue  of overweight and obesity has become a serious 

public health  concern throughout the world.  In  India,  5% of  the population is obese. 

Obesity is not an immediately fatal  disease  by itself,  but is a risk  factor for  wide range of 

serious  non-communicable diseases  in  Indian  population. Obesity is most  widely  

measured in  terms of  body mass  index  (BMI).According to the WHO the desirable BMI  cut-

offs  is considered to be  between  18.5  and 24.9  kg/m2. A BMI of 25–29.9  kg/m2  is 

considered  as overweight and  >=30  kg/m2  as obese.Although the terms  overweight and 

obesity are often used  interchangeably,  overweight  refers to an excess  of body weight 

compared  with height;  obesity  refers to an excess of body fat in the form of adipose 

tissue(adipocity). 

 

                   Diabetes  mellitus (DM) is a chronic  progressive  metabolic  disorder characterized  

by  hyperglycemia mainly  due to absolute  (Type 1  DM)  or relative  (Type 2  DM)  deficiency  

of  insulin  hormone. The needs of diabetic patients are not only limited  to adequate  

glycaemia  control  but also correspond  with  preventing  complications; disability  limitation 

and rehabilitation. Throughout  the regions of the world,  the  burden  of  hypertension  (HTN)  

varies remarkably and is a serious  public health  problem in  both  developed and developing 

countries. Both systolic and  diastolic HTN  are  important predisposing  factors of 

cardiovascular disease  (CVD), chronic kidney disease  and stroke.  BMI is directly and 

independently associated  with  morbidity  and  mortality in HTN and type 2 DM patients. If  

the relationship between  obesity  and the risk for HTN and diabetes  is not assessed  early, it 

might lead to  micro  and macro  vascular complications.  The association  of BMI  with  HTN  

and diabetes  has long been  the subject of epidemiological research, but  it has  not  been  

sufficiently  explored  in  rural  population. Overweight/obesity  is  an  important  modifiable 

risk  factor for cardiovascular disease  (CVD) and other chronic diseases.  Excess  weight has 

been shown to be associated  with  increased prevalence of type  2  diabetes, HTN,  

dyslipidemia, metabolic syndrome  (MetS)  and  certain  cancers; while  weight loss  

dramatically reduces  these obesity-related  diseases.These diseases  have become  the main 

mailto:vikas20850@gmail.com
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cause of death worldwide.The aim of the study  was  to examine the  association  between 

obesity  and  its comorbidities like  diabetes, HTN  Dyslipidemia and hypothyrodism. 

AIMS: 

1) To study clinical and laboratory profile of patients with obesity. 

2) To asses comorbidities in obese patient      

        

3) To find the age group and gender in which it is common. 

Material And Methods :  

              A cross sectional study was conducted in L G Hospital Maningar Ahemdabad in january 

to march 2019. Study included both outdoor and indoor patients  with BMI  >=30. In our study, 

total 200 patients were analysed for comorbidities.BMI was calculated  using the expression =  

Weight (kilograms)/Height2  (meters).  The cutoff point for calculation of  

overweight/preobesity  taken  was  ≥25  kg/m2  and for obesity  was  ≥30  kg/m2  as  per  the  

WHO 2000  guidelines. The  blood  pressure was recorded  as per  standard  protocol  and mean 

of three readings was recorded. Information  on physical  activity  was recorded  as per  the 

recommendations  of the  WHO  expert Committee.  The study participants  who  were already 

diagnosed as cases of diabetes mellitus, hypertension, Dyslipidemia and hypothyroidism as per 

available  prescription  were all  considered  to be suffering from  comorbid  conditions.  The  

newly  diagnosed  cases  of hypertension  during  the  course  of  study  were  also  included as 

far as comorbidity was concerned.Detailed history, examination and necessary investigations 

were done and results were analysed. 

 

Inclusion Criteria: 

1) Patient who give consent. 

2) Patients with age 18 year or more. 

       3)    Patient with BMI ( equal or more than30.0 kg/m2). 

Exclusion Criteria: 

1) Patient younger than 18 years. 

 

RESULTS:  

 

All obese participants divided into 3 groups according to BMI. Obesity was found predominant 

among female(58%) then male(42%). Similarly obesity is more common in urban area(84%) 
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then rural area(16%) and more in upper socioeconomic class (88%) then lower socioechonomic 

class(12%)  

BMI FEMALE 

(116) 

MALE 

(84) 

30-34.9 84(72.41%) 48(57.14%) 

35-39.9 20(17.24%) 24(28.57%) 

>40 12(10.34%) 12(14.28%) 

 

In this study, hypertension is more prevalent in obese persons. Among 116 females, 98 female 

(84.48%) are hypertensive & 68 male(80.95%) out of 84 male are hypertensive. Prevalence of 

DM2 in male is 58(69.04%) out of 84 and among female 90(77.58%) out of 116. In study, 

hypothyroidism is more prevalent in  female. 62 female (53.44%)  out of 116 are having 

hypothyroidism. And among male prevalence is 33.33%. 84 female(72.41%) have dyslipidemia 

and 56 (66.67%) male out of 84 had dyslipidemia. 
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DISEASE FEMALE 

116 (58%) 

MALE 

84(42%) 

HYPERTENSION 98(84.48%) 68(80.95%) 

DM2 90(77.58%) 58(69.04%) 

DYSLIPIDEMIA 84(72.41%) 56(66.67%) 

HYPOTHYRODISM 62(53.44%) 28(33.33%) 

 

DISSCUTION: 

In our study,  obesity is more common in urban area then  rural area  most probably due to 

change in food habits, sedentary life style & disturbed sleep pattern. Female obese population 

was more predominate over male. In our study obese population was more prone to 

hypertension than normal weight persons. The percentage of diabetic population was more in 

diabetic patient and increase with increase in BMI. Hypothyrodism is more prevelant in obese 

female than obese male in our study.  Similarly Dislipidemia is third most common 

comorbidities with obese persons in our study. 

Thus, SBP,DBP,TSH and RBS were significantly elevated in obese persons. It may be concluded 

that a fairly high prevalence of obesity in ahmedabad area & associated comorbidities is also 

more prevalent related to this. Increase in body weight may also be due to change in life style 

factors like fat rich food, more usage of alcohol & smoking,increased energy intake and low 

energy output due to less involvement of in physical activity. 

 

CONCLUSION: 

The result shows higher trends of hypertension, DM2,hypothyroidism and dylipidemia with 

increase in BMI. Measure regarding reducing BMI reduce new incidence of such non 

communicable disease. 
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d. Objectives: 

To study the effect of Metformin induced Vitamin B12 deficiency among patients with Type 2 

diabetes mellitus (T2DM).  e. Design: 

Case - control study. f. Setting: 

Outpatient clinics of Diabetic Endocrine  Research Lab and patients reporting to medicine 

department of Sheth Vadilal Sarabhai General Hospital ( Smt. NHL Municipal Medical College ) , 

Ahmedabad, Gujarat . 

 

 g. Participants: 

A total of 240 patients, 100 control group healthy normal and nondiabetic 140 study group with 

Type 2 Diabetes treated with Metformin and not known with a contraindication for the use of 

Metformin were approached, given informed consent, and entered the study. 

 

h .Intervention : 

Addition of Metformin to Insulin Therapy three times a day. 

 

i. Primary Outcomes : 

Vitamin B12, Folic acid ,Serum Homocysteine.  

 

j. Results : 

Compare with control, Metformin Treatment was associated with a mean  difference in Vitamin 

B12 -340.26 and confidence 6.71 ( 95 % confidence interval 27.53 to 40.95 : P= < 0.0001) , and 

in Folate concentration of - 6.24 and confidence 0.18 ( 95% confidence interval 0.74 to 1.1: 

P=0.026 ) , and an increase in Homocysteine concentration of 18.97 and confidence 0.93  ( 95% 

confidence interval 3.83 to 5.69 : P= < 0.0001 ) . In addition, decrease Vitamin B12 and Folate  

could be explained by the increase in Homocysteine. 

K. Conclusion : 

Metformin increases the risk of Vitamin B12 deficiency and Folate, which results in a modest 

increase in Homocysteine concentration among patients with Type 2 Diabetes. Vitamin B12 

Deficiency is preventable , therefore our findings suggests that regular measurements of 

Vitamin B12  during long term Metformin treatment should be strongly considered . 

 

l. Key Words: 

Diabetes, Homocysteine, Insulin, Metformin,Vitamin B12 and Folate. 

 

 

Introduction: 
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Vitamin B12 or cobalamin is a water soluble vitamin that plays a very fundamental role in DNA 

synthesis and neurological function, hence an essential micronutrient required for 

Cardiovascular and Neuro-cognitive function1. Clinical Vitamin B12 deficiency and biochemical 

has been demonstrated to be highly prevalent among patients with Type 1 and Type 2 diabetes 

mellitus. Type 2 Diabetes Mellitus is associated with a two to four fold increase in the risk of 

cardiovascular disease2, which cannot be fully explained by important risk factor such as 

hyperglycemia 3, hypertension 4 and dyslipidemia 5. It also appears that Diabetes interact with 

risk factor to increase more risk of cardiovascular disease6. Hyperhomocysteinemia is a 

independent cardiovascular risk factor, specially in diabetic patient7.For prevention of 

cardiovascular events in patients with Type 2 diabetes in addition for control of type 2 diabetes, 

identification and treatment of risk factor, such as hyperhomocysteinemia is critical8. It is well 

known that Metformin by decreasing plasma folate and Vitamin B12 levels can increase Serum 

homocysteine levels 9. But data on this issues are sparse and conflicting 10,11,12. 

 

In view of this consideration, the aim of the study was to evaluate the relation of Vitamin B12 

and Folate and also to assess whether the high total homocysteine (tHcy) values had any say in 

the development of chronic complications like Nephropathy and Macroangiopathy of Type 2 

diabetes in the setting of randomized, controlled trials.  

 

Materials & Methods : 

This study included total 240 patients,100 control group healthy patient and 140 study group 

with Type 2 diabetes Mellitus treated with Metformin , these patients have been referred to 

diabetic research laboratory and medicine department of Smt.N.H.L. Medical College , 

Ahmedabad , Gujarat . All patients gave informed voluntary consent to participate in the study. 

The study was approved by the ethic committee of Smt. N.H.L. Medical College.  

We aimed to include the patient with Type 2 diabetes mellitus between 35 and 75 yrs of age 

during the study period from November 2011 to June 2016 and who had received a diagnosis of 

diabetes after 25 yrs of age, had never had an episode of keto-acidosis, and whose blood 

glucose lowering treatment had previously consisted of oral agents but now exclusive consist of 

insulin or insulin and Metformin. We excluded pregnant women and women trying to become 

pregnant and other serious medical or psychiatric disease.  

Patients were randomized into 2 groups trial and control, Trial group treated initially with 850 

mg Metformin daily. Doses of Metformin based on results of monthly Plasma glucose, as need 

be increased to 2000 mg daily .Whereas in control group 100 patients were non diabetic 

without any disease and healthy normal . Exclusion criteria were intolerance of Metformin or 

drugs which effect plasma homocysteine levels in duration of study. 

Following Laboratory investigations were done in study and control group. Vitamin B12 by 

micro particle enzyme intrinsic factor assay, Folic acid by iron capture technology and glucose 
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by Hexokinase, Serum homocysteine was determined by Fluorescence Polarization Immuno 

acid. All blood specimens were drawn at 0800 hrs after 12 hrs fast. 

The normal level of Vitamin B12 are 208-963.5 pg/ml and folate is 7.2-15.4 ng/ml and below 

the normal range of this parameters is considered to be deficiency respectively 7,9. The normal 

level of Serum Homocysteine are between 3.36–20.44 µmol/l. Serum homocysteine level of  

20.44 µmol/l or more is considered to be hyperhomocysteinemia 13. 

The data were analyzed using SPSS version 11 and P value less than 0.05 and 0.001 were 

considered to be statistically significant and highly significant respectively. Difference between 

mean Serum homocysteine levels in groups were assayed by student t- test and paired t- test. 

Pearson correlation test were applied to test correlation. 

 

Result : 

In final analysis , there were 240 Indian adults , ≥ 35 to 75 years of age with Type 2 Diabetes 

using Metformin  ( male 92 and female 48 ) , 100  adults  normal healthy  in same age group ( 

54 male and 46 female ). The demography and biological characteristics of the groups are 

shown in Table 1. Among Metformin users mean age was 62.22 ± 6.47 years, 66% were male 

and 34% were female. The geometric mean serum vitamin B12 concentration among those 

with Type 2 Diabetes taking Metformin was 132.92pg/ml with standard deviation 29.39. This 

was significantly lower than the geometric mean concentration in those without 

diabetes(Control Group) 467.2 pg/ml with standard deviation 207.81, P=0.0116 . The 

prevalence of Biochemical Vit B 12 deficiency was 6.4% among those taking Metformin ≥ 1-3 

years , 4.2% among those taking Metformin > 3-5 years , and 8.2% among those taking ≥ 5 – 10 

years ( P=0.3319 for ≥ 1-3 years vs ≥ 5 – 10 years . Similarly in patient with Metformin related 

folate deficiency, mean serum folate concentration was 5.56 ng/ml with standard deviation 

1.71 as compared with 11.06 ng/ml standard deviation 2.64 in the control group. During 

Metformin treatment homocysteine increased, mean serum homocysteine 29.79 µmol/l with 

standard deviation 5.06 was compared with 12.02 µmol/l to 3.79 µmol/l in the control group. In 

the patient with Metformin in Type 2 Diabetes homocysteine level was compared in both male 

and female with control group. Serum homocysteine level was higher in male than female. That 

was corresponded by other studies (Alan et al., 2005: Passaro et al.2000)14,15. 

 

Table: 1 Socio demographics Profile / characteristics of study population analyzed . 

 Metformin ( n=140) Control ( n=100) 

Demographics:   

Men : Women (n:n) 92:48 54:46 
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Age ( years ) 62.22(6.47) 50.75(11.46) 

Currently Smoking n (%)   37(26) 19(19) 

Duration of Diabetes Years 12.33(4.59) NA 

Insulin Treatment Years  8(9) NA 

Diabetic complications:   

Cardiovascular, n (%) 30(21) NA 

Retinal coagulation /Cataract extraction, n (%) 16(11) NA 

Amputation, n(%) 4(2) NA 

Metabolic variables:   

Body mass index (kg/m2) 29(4) 29(5) 

Weight (kg) 82(15) 84(14) 

Systolic BP (mmHg) 122.06(15.78) 110.55(5.15) 

Diastolic BP(mmHg) 77.28(8.14) 72.14(5.48) 

Laboratory variables:   

Fasting plasma glucose(FBS)(mg/dl) 159.70(68.23) 90.81(13.01) 

Post Prandial blood sugar(PP2BS) (mg/dl) 205.64(70.98) 100.33(12.54) 

Vitamin B12 (pg/ml) 132.92(29.39) 467.16(207.81) 

Folate (ng/ml)            5.56(1.71) 11.058(2.64) 

Homocysteine (μmol/l) 29.79(5.06) 12.02(3.79) 

*Values are in mean and standard deviation. 

 

Compare with control, Metformin Treatment was associated with a mean  difference in Vitamin 

B12 -334.24 and confidence 6.71 ( 95 % confidence interval 27.53 to 40.95 : P= < 0.0001) , and 

in Folate concentration of -5.50 and confidence 0.18 ( 95% confidence interval 0.74 to 1.1: 

P=0.026 ) , and an increase in Homocysteine concentration of 17.77 and confidence 0.93  ( 95% 
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confidence interval 3.83 to 5.69 : P= < 0.0001 ) . In addition, the increase in Homocysteine could 

be explained by decrease in Folate and Vitamin B12. 

 

Comparing the patients and controls, the levels of Serum Homocysteine were highly 

significantly higher among patients than controls, while vitamin B12 and folic acid level was 

found significantly decreased in patients than controls P (<0.0001 ) for each parameter. The 

effect of Metformin on the variables (serum homocysteine, folate and Vitamin B12) were re-

analyzed with adjustment of age, previous Metformin treatment, duration of diabetes, gender  

, insulin dose and actual Metformin dose separately for each variable as well as all together, all 

of which did not materially change the result.  

The our findings correlates and demonstrated as compare to published data ( de Jager J 2010) 

that ,Metformin in Patients with Type 2 diabetes on long term (>5 yrs ) lead to modest increase 

in Serum Homocysteine levels than patients exposed to short term (<5 yrs) and patients not 

exposed to Metformin: these changes were correlated . When we have calculated P value it was 

found to be statistically highly significant (p=<0.0001), and rate of significance is higher in study 

group than in control group.  

The results and findings of our study correlates compared to published data (Wulffele at el, 

2003) and which show that serum level of homocysteine in individuals with Type 2 Diabetes 

treated with It indicates that higher homocysteine level is observed in Type 2 Diabetes treated 

with Metformin which is a well known risk factor for the disease of the cardiovascular system 

which seem to be the main cause of increased mortality in patients with Type 2 Diabetes. Our 

study limitations are the smaller sample size over all and also we have a small number of 

female participants in comparison to males. This limitation may cause our inability to precisely 

evaluate completely the role of hyperhomocysteinemia in sex. Further study with more number 

of patients with more female participant is needed for more accuracy.  

Conclusion: 

In the present study, we have observed that Vitamin b12 folic acid  deficiency and 

homocysteine level is significantly higher in patients of Type 2 Diabetes treated with Metformin 

compare to normal healthy subjects .Our findings are similar to those obtained by De Jager J et 

al , (2010) and Wulffele at el, (2003) that concluded in Patients with type 2 diabetes on long 

term (>5 yrs ) Metformin lead to modest increase in Serum Homocysteine levels than patients 

exposed to short term to Metformin and patients not exposed to Metformin: these changes 

were correlated .This means that Metformin therapy carries a potential risk for development of 

vitamin B12 and folic acid deficiency .  

The risk of developing Metformin associated vitamin B12 deficiency is greatly influenced by 

increasing age, Metformin dose and duration of use .Our data favours that homocysteine level 
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is affected by both non-modifiable risk factor of atherosclerosis like age and sex and modifiable 

risk factors like vitamin B12 and folic acid.  

The study highlights the necessity of checking Vitamin B12 in patients with type 2 diabetes 

mellitus during Metformin treatment in order to avoid this potential adverse drug reaction and 

preserve the beneficial effects of Metformin. 

Finally, from our study we can conclude that as Metformin is a cornerstone in the treatment of 

diabetes type 2, but make no recommendations on the detection and prevention of vitamin 

B12 deficiency during treatment. After completing the studies, we have an idea about the levels 

of these investigations such as Vitamin B12, folic acid Homocysteine, in patients with type 2 

diabetes mellitus with Metformin, and our data provide a strong case for routine assessment of 

vitamin B-12 levels during treatment with Metformin. 

So, person with increasing age (age above 35 years) should comprise Vitamin B12 in their 

health check-up and if there is any abnormality treat the underlying cause which will help 

individual to stay away from CVD in upcoming days up to some extent which seem to be the 

main cause of increased mortality in patients treated with Metformin in Type 2 Diabetes. 
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Abstract 

Introduction: Hand is specialized organ of the body performing complex functions, and it 

enables a person to earn his livelihood. Various options are there for treatment of metacarpal 

shaft fractures, in this study we treated patients with cerclage wiring and noted its outcomes. 

Material and methods: patients who were presented with oblique/spiral fracture of shaft of 

metacarpal during the study period were treated with cerclage wiring and followed until they 

were able to return to work. 

Results: seven patients with eight fractures were treated during the study period. Reduction 

achieved was good in all patients. We had one late complication of wire breakage and no 

malunion or non-union occurred. 

Conclusion: we conclude that cerclage wiring treatment is effective method for treatment of 

oblique/spiral fracture of metacarpals and a viable and cheap alternative to plate and screw 

method in low socio-economic patients. 
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Introduction  

Hand is specialized organ of the body performing complex functions, ranging from daily routine 

activities at home to various other coarse and fine motor functions at workplace and it enables 

a person to earn his livelihood. Trauma to hand occurs commonly especially fractures of small 

bones and improper treatment results in increased morbidity and decreased functional ability 

as demonstrated by Watson-jones1.  

Various factors are to be considered while deciding the appropriate treatment for the 

metacarpal fractures and minimize the associated morbidities. In this study we focused on 

cerclage wiring treatment, its results and outcomes. Hands have five metacarpal bones which 

articulate with carpal bones proximally and with respective phalanges distally.  

Metacarpal shaft fracture can be transverse, oblique/spiral, and communited. Treatment of 

metacarpal shaft fractures ranging from cast immobilization for undisplaced/minimally 

displaced fracture to open reduction and internal fixation for unstable displaced fractures. 

Improper treatment leads to various complications of which rotational deformity and 

shortening are more morbid, interfering with hand functions. There also occur depression of 

knuckle and volar prominence of the head of the metacarpal which not only interfere with 

functioning of the hand but also cosmetically not acceptable to the patient. 
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Material and methods  

This study was done in our department from Jan 2018 to Jan 2019. All patients with 

oblique/spiral fracture of metacarpal shaft who were treated with cerclage wiring included in 

the present study.  

Operative technique 

All patients were treated under wrist block and tourniquet was not used. A vertical skin incision 

is given directly over affected metacarpal, and deepens. Extensor tendons identified and 

carefully retracted to one side of the wound. Interossei muscle carefully dissected off the 

metacarpal and fracture site identified. Fracture reduced and held in position. A plane is 

developed circumferentially avoiding injury to vital structures. With the help of right angle 

forceps 26 gauge pre stretched ss-wire looped around the fractures at two places. SS-wire is 

then twisted with fracture held in reduced position. We do not score the shaft of the 

metacarpal bone. Reduction is checked under C-arm and if satisfactory wound is closed in single 

layer. Cock-up splint is given for 10 days following which, patient is assessed for range of 

motion and physiotherapy is advised. Patients were followed upto they were ready to go to 

work and were assessed for any complication and active range of motion achieved. 

Results 

During the study period, 7 patients were presented with 8 oblique/spiral fracture of shaft of 

metacarpal bone and treated with cerclage wiring were included in present study. The subject 
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data and outcomes are summarized in Table 1. Out of 7 patients 4 were female and 3 were 

male. Right hand bones were involved in 4 and left hand bones in 3 patients. Age of the 

patients ranges from 17-40years with an average age of 29 years. 5th finger involved in three, 

4th in two, 3rd in two, 2nd in one and one patient presented with fracture of two bones while 

rest have single bone fractured. No. of wire used is 2 per fracture. Post-op recovery was 

uneventful in all patients. No patient had malunion or non-union. We had one late complication 

related to ss-wire, one patient present after 1 year of treatment with swelling over scar, which 

on evaluation with x-ray shows breakage of one ss-wire and with no involvement of bone 

resulting in abscess formation which was subsequently removed under local anaesthesia and C-

arm and patient recovered. All patients obtained a full range of motion of the injured and 

uninjured fingers at a mean final follow-up of 6 (range 5–7) weeks. This full range of motion was 

reached in all patients between 2 and 3 weeks after surgery. The average time to return to 

work was 4 (range 3–7) weeks. 

Table 1 

Sr. no. Age/sex Bone involved complication Range of motion Follow up  

(weeks) 

1 32y/m Rt 3rd metacarpal Nil Full 6 

2 29y/m Left 2nd & 3rd 

metacarpal 

wire breakage Full 6 

3 32y/f Left 5th Nil Full 5 
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 metacarpal 

4 40y/f Rt 5th metacarpal Nil Full 7 

5 17y/f Rt 4th metacarpal Nil Full 6 

6 32y/f Lt 5th metacarpal Nil Full 7 

7 21y/m Rt 4th metacarpal Nil Full 6 

Case 1: a 32y old male presented with oblique/spiral fracture of right 3rd metacarpal and 

treated with cerclage wiring, note the reduction achieved. (Fig -1) 

 

Fig 1a- oblique/spiral fracture of right 3rd metacarpal 
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Fig 1b- post op x-ray, note the reduction achieved. 

 

 

Case 2 

A 21yr old male presented with right 4th metacarpal oblique/spiral fracture and treated with 

cerclage wiring. 
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Fig 2a) oblique/spiral fracture of right 4th metacarpal note the displacement and angulation 

 

Fig 2b) post-op x-ray, note the reduction achieved.  

Discussion  

Treatment of hand fractures is evolved from simple immobilization of the hand to plate and 

screw fixation. At our center we treat hand fracture with immobilsaion, k-wire fixation, osteo-

distraction fixation and plate and screw fixation. During the study period we treated 

oblique/spiral fractures with cerclage wiring technique. 

Cerclage wiring for the treatment of the metacarpal fractures was first described by Gropper et 

al2, in there study they treated 21 metacarpal fractures with cerclage wiring technique. They 

scored the bone in all cases with a side-cutting burr to prevent wire migration. The fingers were 

immobilised for 10 to 14 days after surgery. Seventeen patients had a full range of motion at 

final follow-up and the remaining four patients had minor losses of range of motion. The 

average time to return to work after surgery was 7 weeks. 
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As described by AL-QATTAN et al3, we also do not scored the metacarpal shaft prior to wiring 

but we immobilised the hand in cock-up splint for two weeks. They treated 26 patients with 

cerclage wiring technique and also discussed the factors why this technique is not so popular. 

Also they conclude that cerclage wiring fixation provides enough stability to allow early 

mobilsation of finger but they advocate wrist immobilization in every case. 

Rhinelander4, 5 studied the effects of cerclage-wiring on long bones first in dogs and later in 

human. He found that the afferent blood supply to the cortex comes from medullary cavity in 

centrifugal manner. So, risk of hampering the blood supply by the circumferential cerclage wire 

is minimal as there is no reporting of malunion/non-union in any study as in our study too 

As compared to other techniques, cerclage wiring seems to give fairly good results with minimal 

complications.  Like k-wire provides anatomical reduction but it requires prolonged period of 

immobilization and rate of shortening, rotational deformity and delayed union is high. Lag 

screws are considered the strongest, it can be inserted in a relatively short time, but is 

technically demanding, relatively expensive, requires special equipment, may require late 

removal and is less ‘‘forgiving’’6.  

Luhr miniplates are also employed for metacarpal shaft fracture fixation providing strong 

fixation for early mobilization but is expensive, require experience and requires special 

equipment. 

In comparison cerclage wiring technique is easy method of open fixation, relatively cheap, 

require no special equipment and provide enough stability for early mobilization with minimal 

complications. One we had is late complication of wire breakage which requires removal 

because of abscess formation.  
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Conclusion 

We conclude that cerclage wiring treatment is effective method for treatment of oblique/spiral 

fracture of metacarpal shaft and a viable and cheap alternative to plate and screw method in 

low socio-economic patients in country like our where cost is still the deciding factor. 

 

 

 

 

References 

1. Watson-jones, R.: fractures and joint injuries, vol., ed. 5. Edinburgh, Churchill-livingstone, 

1976, pp.777-780. 

2. Gropper PT, Bowen V. Cerclage wiring of metacarpal fractures. Clinical Orthopaedics and 

Related Research,1984, 188: 203–207. 

 

3. Al-Qattan MM, Al-Lazzam A. long oblique/spiral mid-shaft metacarpal fractures of the 

fingers: treatment with cerclage wire fixation and immediate post-operative finger mobilisation 

in a wrist splint. J Hand Surgery Eur Vol, 2007, 32: 637–640.  

 



 

 381 

4. Rhinelander FW. The normal microcirculation of diaphyseal cortex and its response to 

fracture. Journal of Bone and Joint Surgery. 1968, 50A: 784–800. 

 

5. Rhinelander FW.  Minimal internal fixation of tibial fractures.Clinical Orthopaedics and 

Related Research. 1975, 107:188–220. 

6. Diao E. Metacarpal fixation. Hand Clinics. 1997, 13: 557–571. 

 

 

 

 

 

 

 

 

 

 

 

37 

Original article 

VITAMIN D DEFICIENCY AND ITS EFFECT ON SEVERITY OF ASTHMA IN ADULT PATIENTS 

Dr. Sunita j. Solanki1   , Dr Hemang Suthar2,Dr Bhagyashree Chaudhary3               Dr Dhruv 
Parmar4 

1-Assistant professor of Medicine, NHL medical college 

2-Corresponding author and Associate professor of Medicine,NHL medical college 

3,4- Second year Resident Doctors, NHL medical college 



 

 382 

Correspondence author : Dr Hemang Suthar, Associate Professor of medicine, Smt. N.H.L. 
Municipal Medical College, Ahmedabad.   E mail - drhns21@gmail.com  

ABSTRACT: 

AIM: This study is aimed to assess vitamin D status in asthmatic patients and to assess the 
relationship between vitamin D level and asthma severity. 

 INTRODUCTION: 

Asthma is heterogeneous disease, usually characterized by variable airflow obstruction and 
bronchial hyper-responsiveness. The world health organization stated that approximately 300 
million people have asthma. Recently the effects of vitamin D appear to have regulatory effect 
on every part of immune system, vitamin D deficiency being linked to an array of 
immunologically based disease focusing on asthma.  

METHOD: 

The present study included 50 patients diagnosed as bronchial asthma. The asthmatic patient 
group was divided into group A, asthma in between attack and group  B, exacerbated asthma, 
that was again divided in subgroup (I), (II), and  (III) mild , moderate and severe exacerbated 
asthma according to symptoms and FEV1. Serum 25 hydroxy vitamin D3 level in all groups was 
measured by radio immunoassay method and compared between these groups.  

RESULT: 

This study shows statistically significant correlation between vitamin D level and severity of 
asthma. The mean levels of serum 25 hydroxy vitamin D3 in asthmatic patients are: Group A- 
28.24 ± 1.35 ng/ml, mild persistent- 22.6 ± 11.5 ng/ml, moderate persistent - 18.33 ± 1.31 
ng/ml, and severe persistent - 10.45 ± 1.84 ng/ml. P value is  <0.01, which is highly significant. 

CONCLUSION:  

Lower level of vitamin D is associated with higher severity of asthma.    

INTRODUCTION: 

Asthma is heterogeneous disease, usually characterized variable airflow obstruction, chronic 
airway inflammation and bronchial hyper-responsiveness (1). Until recently bronchospasm was 
considered cardinal feature of asthma but now in addition to bronchospasm, airway 
inflammation is recognized as an essential component of the disease.  

Asthma prevalence is rising in both the developed and developing world with >3 million people 
affected worldwide(2,3).  

Vitamin D is fat soluble nutrient and a secosteroid hormone produced endogenously in the skin 
from sun exposure or obtained from foods that naturally contain vitamin D including cod liver 
oil. Vitamin D deficiency is diagnosed by the concentration of blood S.25 (OH) D3 (vitamin D) 
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level, the primary circulatory form of vitamin D and then 1, 25(OH) D3. Low serum level of 
vitamin D has been linked to increased risk of asthma exacerbation in children and adults. 

Vitamin D deficiency may predispose to allergic phenotype of asthma and epidemiological 
evidence suggests that lack of vitamin D is linked to increased incidence of asthma in adults.  

Vitamin D deficiency is also associated with increased risk of cardiovascular disease, allergic 
disorder, autoimmune disease and cancer(4).  

Vitamin D deficiency has been implicated in several allergic disorders and immune system 
dysfunction(5). Vitamin D has been shown to have role in both innate and adaptive immunity by 
promoting phagocytosis and modulating the effect of Th1, Th2 and regulatory T cells(6,7). 

This study is done to assess the relationship between the severity of asthma and severity of 
vitamin D deficiency.  

MATERIAL AND METHOD: 

This is an observational study conducted at SMT. SCL Hospital on the 50 indoor patients of 
asthma between July 2015 to June 2016. 

INCLUSION CRITERIA: 

Age > 18 years, diagnosed with asthma according to GINA guideline with written consent.  

The study group was divided as: 

 Group A: Asthma in between attack (intermittent attack) and  

Group B: exacerbated asthma group, that was further divided into subgroup mild (I), moderate 
(II), and severe (III) exacerbated asthma according to severity of symptoms and FEV1  (GINA 
criteria). 

All patients were admitted and detailed history and assessment was done. All necessary 
investigations were done in form of complete blood count, plain chest x-ray, pulmonary 
function test was done by using spirometer. It included FVC % of predicted, FEV1 % of predicted 
and FEV1/FVC. 

In all subjects S.25 (OH) D3 (vitamin D) was measured using enzyme immunoassay (EIA) 
method(8). In this study vitamin D level was categorized as insufficient (<30 ng/ml) or sufficient 
(>30 ng/ml). 

Data collected were tabulated and analyzed by SPSS (statistical package from the social science 
software). 

A chi square test was performed to determine correlation between categorical variable. P value 
< 0.5 is considered significant and <0.01 is considered highly significant.  

OBSERVATION & RESULT: 
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1. Comparison between demographic data (age, sex, smoking status) among Study 
Group. 

  
StudyGroup (%) 

Age Mean± SD 41.22 ± 9.6 

Sex male 28(56%) 

 
female 22(44%) 

Smoking Smoker 23(46%) 

 
Non-Smoker 27(54%) 

A total of 50 patients (28 males, 22 females) were enrolled in this study, whose age ranged 
from 23 to 58 years with a mean age of 41.2 ±9.6 years. Active smoking was found in 23 cases 
(46%). 

20 patients were from Group A with mean age 40.75 ± 10.7 years and 30 patients were from 
Group B with mean age of 41.65 ± 8.3 years. 

 

2. Comparison of serum Vitamin D levels between Asthma in between attack Group (A) and 
Exacerbated Asthma Group (B). 

 
Asthma in between attack 

Group (A) 
Exacerbated Asthma Group 

(B) 
p 

value 

Serum Vitamin D 
Level 

28.24 ± 1.35 16.05 ± 5.47 <0.01 

This table shows that, serum vitamin D is significantly lower in the exacerbated asthma group 
(B) as compared to Asthma in between attack group (A) (P value < 0.01). 

 

3. Comparison of Serum Vitamin D levels between Asthma in between attack Group (A) and 
Severe Exacerbated Asthma Subgroup (III). 

 
Asthma in between attack 

Group (A) 
Severe Exacerbated Asthma 

Subgroup (III) 
p 

value 

Serum Vitamin D 28.24 ± 1.35 10.45 ± 1.84 <0.01 
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Level 

This table shows that serum vitamin D is significantly lower in the Severe Exacerbated Asthma 
Subgroup (III) compared to Asthma in between attack group (A) (P value < 0.01). 

4. Comparison of Serum Vitamin D levels between Mild (I), Moderate (II) and Severe (III) 
Exacerbated Asthma Subgroups. 

 
Mild (I) Exacerbated 

Asthma subgroup 

Moderate (II) 
Exacerbated Asthma 

subgroup 

Severe (III) 
Exacerbated Asthma 

subgroup 

P 
value 

Serum 
Vitamin D 

Level 
22.6 ± 11.5 18.33 ± 1.31 10.45 ± 1.84 <0.01 

This table shows that serum vitamin D is significantly lower in moderate exacerbated asthma 
subgroup B compared to mild and severe compared to mild and moderate. (P value < 0.01). 

There is statistically significant negative correlation between vitamin D level and severity of 
asthma. The mean levels of serum 25(OH)D3  (vitamin D) in asthmatic patients are: Group A-
28.24 ±1.35 ng/ml, Mild persistent- 22.6± 11.5 ng/ml,Moderate persistent -18.33 ± 1.31 
ng/ml,Severe persistent -10.45 ± 1.84 ng/ml.P value is <0.01 which is highly significant. 

DISCUSSION : 

Bronchial asthma is a major health problem. It has dramatically increased worldwide over last 
few decades, in both developed and developing countries. Result of our study shows that 
serum vitamin D level is significantly lower in asthmatic patients and lowest value was observed 
in severe exacerbated  group B (group B III). 

 Shaaban and Hashem(9) investigated serum vitamin D levels in 75 adults with asthma and 75 
adult healthy controls and demonstrated that, Vitamin D deficiency was observed in 78.66% 
asthmatic patients whereas 85% of healthy control subjects expressed sufficient levels thus 
results correlating with this study. 

This study is also in agreement with that of EmanShebl et al(10)., who Conducted a study on 66 
non-smoking adult asthmatic patients and 30 healthy adult volunteers and found that 40% 
asthmatic patients suffered from vitamin D insufficiency, while in the control group vitamin D 
insufficiency was present in 20%, with a significant increase in the number of severe asthmatic 
patients with vitamin D insufficiency compared with those with sufficient vitamin D. 

Also Stephanie Korn et al(11).  studied serum vitamin D levels in 280 adults with asthma and 
found that, vitamin D levels in adult asthmatics were low and vitamin D insufficiency or 
deficiency was significantly related to asthma severity. 
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Similarly Montero Arias et al(12). demonstrated that, serum vitamin D levels were examined in 
121 adults with asthma and noted that, in asthmatic patients with low vitamin D levels, there 
was significant association between vitamin D levels and the risk of severe asthma, the risk of 
hospitalization or visit to the emergency department due to asthma. 

Shaaban and Hashem demonstrated that, there was a significant association between higher 
serum vitamin D concentration and better Lung function. 

CONCLUSION: 

Vitamin D deficiency is highly prevalent in asthmatic patients. There is correlation between 
asthma severity and vitamin D level, lower levels being associated with higher severity of 
asthma.  

 Further studies are needed to determine the role of vitamin D in treatment of bronchial 
asthma in terms of improvement in pulmonary function test and severity of asthma. S.25 
hydroxy vitamin D should be considered as a routine assessment of patients with bronchial 
asthma.  
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ABSTRACT 

BACKGROUND: 

Salivary gland swellings can result from tumors, an inflammatory process or cyst. Fine needle 

aspiration cytology(FNAC) is a diagnostic tool for evaluating neoplastic and non neoplastic 

swelling of salivary gland. The objective of this study was to evaluate the diagnostic accuracy 

and sensitivity and specificity of fine needle aspiration cytology in numerous salivary gland 

lesions and with its histopathological correlation. 

METHOD: The study was conducted in department of pathology; Amc met medical college, 

Ahmedabad, Gujarat, India, for duration of 1 year from January 2019 to January 2020.  During 

the study period 44 cases of fine needle aspiration cytology of salivary gland lesions were 

performed. Formalin fixed (10%), surgically resected specimens were received and prepared for 

histopathological salivary gland lesion diagnosis.  

RESULT: During the study period 998 FNAC were undertaken of which 44 FNAC were of salivary 

gland swelling. Correlation of cytology from FNAC with histopathology tissue was possible in 9 

cases, for which FNAC data was available. 62 % were from male and 38 % were from female 

patients. The age of patient ranged from 8 to 85 Years. 15 cases were benign swellings. 8 cases 

were malignant, 7 cases were cysts and 14 cases had an inflammatory etiology. 

CONCLUSION: 

Fine needle aspiration cytology (FNAC) is highly sensitive and specific procedure for diagnosis of 

salivary gland lesions.  

KEY WORDS: 
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Salivary gland, Benign, Malignant, FNAC, Histopathology, Diagnostic accuracy. 

INTRODUCTION: 

The salivary gland system includes three pairs of major glands – parotid, submandibular and 

sublingual and many minor glands in the submucosa of oral cavity. Minor salivary glands can be 

found in the lips, floor of the mouth, gingival, cheek, hard and soft palate, tongue, tonsillar 

areas and oropharynx. (1) The lesions of salivary glands are commonly encountered clinical 

problems. They range from non neoplastic lesions to benign and malignant tumors.(2) FNAC has 

been widely used as a diagnostic tool for the management of various head and neck lesions.(3) It 

is minimally invasive, easy to perform technique. The smear evaluation is immediate and the 

procedure can be repeated many times to obtain more tissue for diagnosis or special 

investigations.(4,5) Among the primary epithelial tumors, 36% occurs in parotid glands,54% 

occurs in submandibular glands,09 % occurs  in the sublingual gland and less than 1% occur in 

minor salivary gland.(6) A review of the recent reported series found that the diagnostic 

sensitivity of FNAC varied from 81-100% that the specificity varied from 94-100% and that the 

diagnostic accuracy varies from61-80%. (7, 8)Hence, the appropriate therapeutic management 

could be planned earlier, weather it was local excision for benign neoplasm, conservative 

management for non-neoplastic lesions, radical surgery for malignant tumors and 

chemotherapy or radiotherapy for metastatic and lymphoproliferative disorders.(9) 

AIMS AND OBJECTIVES: 

1) To correlate between FNAC and histopathological diagnosis of salivary gland lesions. 

2) To find out sensitivity and specificity of FNAC procedure in salivary gland lesions in our 

AMC MET medical college. 

3) To identify etiology of salivary gland swelling in our institution. 

MATERIAL AND METHODS: 

The present study was undertaken from January 2019 to January 2020 at the AMC MET 

MEDICAL COLLEGE, AHMEDABAD, which comprised of 44 cases of salivary gland tumors which 

were diagnosed by FNAC. The nodule of interest was palpated and fixed with the thumb and 

index finger of one hand. Under aseptic precautions, a 10cc syringe with a 22-25 gauze needle 

was introduced into the nodule. The material was aspirated and smears onto clean slides. The 

air dried and methanol fixed smears were stained with H and E stain. Formalin (10%) fixed 

specimens were received in the department of pathology, processed and stained with H and E 

for Histopathological examination.  

 

RESULT: 
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During this period total 998 FNACs were performed in the department of which 44 FNACs were 

on salivary gland swelling of all FNAC. 

 

36 

 

Table 1- Total 44 FNAC samples were diagnosed 15 cases as benign , 08 cases as malignant , 

07 cases as cyst origin and 14 cases were inflammatory origin. 

 

Chart -1 

Male 

Female 

Lesions No of cases % of cases 

 

Benign 15 34.09% 

malignant 08 18.18% 

Inflammatory 14 31.81% 

Non-neoplastic cyst 07 15.90% 

Total 44 100% 

In total salivary gland lesions 62% were from male and 38% were from female. 
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In our study the most common salivary gland lesion was the sub mandibular gland followed by 

parotid gland and followed by minor salivary glands by FNAC method. 

Table -2 Distributions of subjects by age, sex and site of lesion. 

AGE SEX TOTAL SITE OF LESIONS 

 MALE FEMALE  PAROTID SUBMANDIBULAR MINOR SALIVARY 

GLAND 

1-10 1  1 2 0 2 0 

11-20 3 1 4 1 3 0 

21-30 4 5 9 2 7 0 

31-40 1 5 6 1 5 0 

41-50 7 2 9 6 1 2 

51-60 7 2 9 4 5 0 

61-70 2 1 3 2 1 0 

71-80 0 0 0 0 0 0 

81-90 2 0 2 1 1 0 

TOTAL 27 17 44 17 25 02 

 

Table -3 Cases of correlation between FNAC and Histopathological diagnosis of salivary gland 

lesions: 

SR. NO. FNAC DIAGNOSIS HISTOPATHOLOGICAL DIAGNOSIS 

1 Pleomorphic adenoma Pleomorphic adenoma 

2 Koch's Lymphadenitis Tuberculous lymphadenitis 

3 Mucoepidermoid carcinoma High grade mucoepidermoid carcinoma 

4 Cellular pleomorphic adenoma Cellular pleomorphic adenoma 

5 Pleomorphic adenoma Plemorphic adenoma 
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6 Warthin's tumor Warthin's tumor 

7 Plemorphic adenoma Plemorphic adenoma 

8 Reactive lymphadenitis Chronic Sialadenitis 

9 Granulomatous Inflammation Tuberculous lymphadenitis 

 

 

DISCUSSION: 

Fine needle aspiration cytology (FNAC) of the salivary gland is a simple and quick procedure in 

the diagnosis of both neoplastic and non neoplastic lesions of the salivary gland.(10) In our study 

the age of the patients ranged from 8-85 years. The (36.79%) maximum numbers of cases 

investigated by FNAC were seen between ages of 41-60 year. While in other study maximum 

numbers of cases between ages of 21-40 year other studies. (11, 12) In our study, the male to 

female ratio was 03:01. The submandibular glands were the commonly studied gland in the 

present study, next in frequency was the parotid glands and then the minor salivary gland. In 

the present study, 44 cases were diagnosed as FNAC as being neoplastic conditions in which 36 

(81%) benign and 08 (19%) were malignant. This was comparable with other studies, 80% 

benign vs 20% malignant(13)  In our study 31.81% cases were diagnosed by FNAC as being 

inflammatory while Goh and Sethi(14) showed 53.7%, which is very high and Ashraf A et al(15) 

shows 12% in their studies. There were 07(15.90%) cases diagnosed by FNAC as nonneoplastic 

cysts in our study and previous studies results are comparable to this; for example 10 (9%) 

cases in Arshad et al(16) and 3 (7.5%) cases in Akhtar J et al.(10) 

 
CONCLUSION: 

FNAC offers valuable results which are not obtained by any other techniques. It is highly 

sensitive and specific technique for diagnosis of most salivary gland lesions. FNAC can be used 

preoperatively to avoid needless surgery.  

 

REFERENCES:  
1. Juan Rosai- Major and minor salivary glands. In: Michael Houston ed. ROSAI AND 
ACKERMAN’S Surgical Pathology. 9th ed. El-sevier India Private Limited, 2004:873-916.  
 
2. Auclair PL, Ellis GL, Gnepp DR- salivary gland neoplasm: General Considerations. In: Ellis GL, 
Auclair PL, Gnepp DR, ed. Surgical pathology of the Salivary Glands- Major Prob-lems in  

 



 

 392 

3. Atula T, Greenman R, Laippala P, Klemi PJ. Fine needle aspiration biopsy in the diagnosis of 
parotid gland lesions: evaluation of 448 biopsies. Diagn Cytopathol. 1996;15(3):185-90.  
 
4.Sauer T, Freng A, Djupesland P. Immediate interpretation of FNA smears of the 
 head and neck region. Diagn Cytopathol. 1992;8(2):116-22.  

 
5.MacLeod CB, Frable WJ. Fine-needle aspiration biopsy of the salivary gland:  
 problem cases. Diagn Cytopathol. 1993;9(2):216-24.  
 
6. Fernandes GC, Pandit AA. Diagnosis of salivary gland tumors by FNAC. Bombay Hospital  
Journal 2000; 42:108-11.  
 
7. Stewart CJ, MacKenzie K, McGarry GW, Mowat A. Fine-needle aspiration cytology of the 
salivary gland: a review of 342 cases. Diagn Cyto-pathol 2000; 22:139- 146.  
 
8. Zbaren P, Nuyens M, Loosli H, Stauffer E. Diagnostic accuracy of fine-needle aspiration cytol-
ogy and frozen sections in primary parotid carci-noma. Cancer 2004;100:1876-1883 .  
 
9. Cohen MB, Fisher PE, Holly EA, Lowhagen T. Fine needle aspiration bi-opsy diagnosis of 
mucoepidermoid carcinoma. Sta-tistical analysis. Acta Cytol 1990; 34:43–49.  
 
10. Akhter J, Hirachand S, Lakhey M. Role of FNAC in the diagnosis of salivary gland lesions. 
Kathmandu Univ Med J (KUMJ) 2008; 6: 204-208. 
 
11. Lingen MW, Kumar V. Head and neck. In: Robbins’ and Cotran. Pathological basis of   
disease, 7th edn. Kumar V, Abbas AK, Fausto N. (eds). Philadelphia: Elsevier Saunders; 2005: 
791-794. 
 
12. Rosai J. Major and minor salivary glands. In: Ackerman’s surgical pathology. Volume 1. 9th 
edn. Rosai J. (eds). New York: CV Mosby Co; 2004: 639-669 
 
13. Cajulis RS, Gokaslan ST, , Frias-Hidvegi D. Fine needle aspiration biopsy of the salivary 
glands. Acta Cytol 1997; 41: 1412-1420. 
 
14. Goh YH, Sethi DS. Submandibular gland excision: a five year review. J Laryngol Otol 1998; 
112: 269-273. 
 
15. Ashraf A, Shaikh AS, Kamal F, Sarfraz R, Bukhari MH. Diagnostic reliability of FNAC for 
salivary gland lesions: Diagn Cytopathol 2010; 38: 499-504. 
 
16. Arshad AR. Parotid swellings: report of 110 consecutive cases. Med J Malaysia 1998; 53: 
417-422. 
 



 

 393 

 

 

 

39 original article 

Histopathological Study of Prostatic Lesions 

Harsha Gajjar1, Aashka Shah2, Biren Parikh3, J.M.Shah4 

1Assistant Professor, Department of Pathology, AMC MET Medical College, Ahmedabad-

380008; 2 2nd year  Resident, Department of Pathology, AMC MET Medical College, Ahmedabad-

380008; 3Assistant Professor, Department of Pathology, AMC MET Medical College, 

Ahmedabad-380008; 4 Professor and Head of pathology, Department of Pathology, AMC MET 

Medical College, Ahmedabad-380008.  

Correspondence to: Biren Parikh, Email: dr_aashka@yahoo.com 

Abstract:  

Background:  Prostatic disease is responsible for significant morbidity and mortality in men 
throughout the world. Prostate cancer and benign prostatic hyperplasia are the two major 
prostate diseases that increase with aging. Histopathological examination of prostatic lesions 
has been gold standard for the final diagnosis. Objective: This study was carried out for 
histopathological evaluation of prostatic lesion and its correlation with the clinical data. 
Materials and Methods: This study included all types of prostatic specimens received in 
department of Pathology, AMC MET Medical College, Ahmedabad from January 2018 to 
December 2018. Relevant clinical data was recorded. Results: The most common age group 
presenting with prostatic lesion was 60-69 years and the most common presenting clinical 
symptom was difficulty in micturation. The frequency of benign and malignant lesions was 
observed to be 91% and 9% respectively. Amongst the benign lesions all lesions were Benign 
Prostatic Hyperplasia (BPH) with or without associated pathological lesions. All the malignant 
lesions were adenocarcinoma of prostate and were graded according to Gleasons scoring 
system. Predominant malignant lesions (40%) revealed Gleasons score 9. Strong correlation of  
S.PSA level with prostatic adenocarcinoma was seen in our study Conclusion: Histopathological 
evaluation seems to be gold standard for diagnosis, prognosis and management of  prostatic 
lesions. S.PSA level has strong correlation with the risk and outcome of prostatic cancer. 
 

Keywords: Prostate,Benign Prostatic Hyperplasia (BPH), Adenocarcinoma,   
                  Histopathology, S.PSA (Prostate Specific Antigen) 
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INTRODUCTION: 

The prostate gland is the largest accessory reproductive organ in male. It secretes fluid that 

nourishes and protects sperm. Histologically the prostate is composed of glands lined by two 

layers of cells: a basal layer of low cuboidal epithelium covered by a layer of columnar secretory 

cells(1).Prostatic disease is responsible for significant morbidity and mortality in men throughout 

the world(2). Of the diseases which affect the prostate, the most frequently encountered lesions 

in clinical practice are Benign Prostatic Hyperplasia (BPH), Prostatic Cancer and Prostatitis(1). 

Traditionally prostate gland has been divided into anterior, middle, posterior, and two lateral 

lobes by drawing divergent lines from the centrally located urethra. A division that correlates 

better with the physiologic and pathologic features of the organ is into an inner (periurethral) 

and an outer (cortical) zone. The inner zone is the primary site for nodular hyperplasia (and the 

rare carcinomas arising from large ducts), whereas the outer zone is the site of predilection for 

the ordinary adenocarcinoma arising from peripheral ducts and acini(3). The clinical incidence of 

this disease is only 8% during the 4th decade but it reaches 50% in 5th decade and 75% in 8th 

decade of life(4).Both BPH and Carcinoma of prostate present with obstructive urinary 

symptoms. Gleason’s grading and PSA level are important markers for estimating prognosis of 

prostatic cancer(5). 

Aims and Objectives: 

This study was undertaken with following aims & objectives: 

1. Histological evaluation of prostatic lesions. 

2. To study the frequency of prostatic lesions with respect to age & histopathological 

types. 

3. Evaluation of Gleason grade in prostatic carcinomas. 

4. To correlate  prostatic lesions with clinical parameters including Serum PSA level. 

Materials and Methods: The present study was undertaken in the Department of Pathology, L. 

G. Hospital, A.M.C.M.E.T. Medical college, Ahmedabad during the period of January 2018 to 

December 2018. This study was conducted on 60 prostatic specimens referred to department 

of pathology. Brief clinical data were noted from the case records, which included the age, 

presenting symptoms, serum PSA levels and clinical diagnosis. All the prostatic specimens were 

grossly examined, fixed in 10% neutral buffered formalin and processed by routine paraffin 

embedding method followed by hematoxylin and eosin staining. The histopathological 

evaluation was done to render the diagnoses. Adenocarcinomas were graded by Gleason’s 

grading system. Statistical analysis was performed by Microsoft Excel software. 

Inclusion criteria: All types of prostatic specimens including Transurethral Resection of Prostate 
(TURP), core biopsy and prostatectomy were included in this study.  
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Exclusion criteria: Inadequate biopsies and poorly preserved prostatic specimens were 

excluded. Total five such cases were excluded. 

RESULT: 

A study to evaluate the various histological lesions in prostatic specimens was undertaken. In 
our study maximum cases were observed between the age group of 60-69 years (i.e. 7th decade 
of life) with peak distribution of benign & malignant lesions in the same age group. (Figure-1)  
 

    
                             
                             Figure 1: Age Distribution 
 
Figure-2 depicts the frequency distribution of common symptoms in patients with prostatic 
lesions. The most common presenting clinical symptom was difficulty in micturation. 
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Figure 2: Frequency of clinical symptoms in patients with Prostatic Lesions  

 
Majority of specimens studied were TURP (75%) followed by core biopsy(15%)  and 
prostatectomy specimens (10%).  Out of 55 cases studied, proportion of benign and malignant 

lesions was 91% and 9% respectively. (Figure 
3)  
 

 
Figure 3: Proportion of Prostatic Lesions 
 
The histopathological diagnoses in benign cases and malignant cases were as follow: 
 
 
 
 
Table 1: Classification of Prostatic lesions 
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Abdominal Pain 
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Benign n=50 (91%) Malignant n=5 

(9%) 

BPH BPH with associated lesions Adeno-

carcinoma 

other 

 BPH with 

chronic 

Inflammation 

BPH with 

Granulomatous 

Prostatitis 

BPH with PIN 

15(27.27%) 30 (54.5%) 02 (3.6%) 03(5.4%) 05 (9%) 00 

 

Out of 55 prostatic lesions, 5 cases (9%) were diagnosed as Prostatic Adenocarcinoma and 

amongst these the youngest patient was 50 years old and the oldest was 90 years old. All the 

cases of adenocarcinoma were of acinar type and were graded according to Gleasons grading 

system. (Table 2) The most common Gleasons score (GS) given was 9. Perineural Invasion was 

found in one out five cases which had Gleasons Score of 10 (5+5).  

Table 2: GS in prostatic adenocarcinoma 

Gleasons Score No. of Cases 

6(3+3) 01 

8(3+5) 01 

9(4+5) 01 

9(5+4) 01 

10(5+5) 01 

 

Normal S.PSA level (<4 ng/ml) was found in 19 (34.5%) cases. Mild(4-10ng/ml), moderate (10-

20 ng/ml) and marked elevation of S.PSA (≥20ng/ml) was observed in 29%, 21.8% and 14.5% 

cases respectively. Comparison of S.PSA levels in BPH and adenocarcinoma cases showed that, 

the number of BPH cases decreases while that of adenocarcinoma increases with increasing 

S.PSA levels. (Figure 4)  
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 Figure 4:Comparison of S.PSA-Level in BPH and Adenocarcinoma 

Discussion:  

Prostatic Lesions are extremely common over the age of 50 years. The clinical incidence of this 

disease is only 8% during the 4th decade but it reaches 50% in 5th decade and 75% in 8th decade 

of life(4). Both Benign Prostatic Hyperplasia and Carcinoma of prostate show parallel rise in 

incidence with advancing age.(6) In our study the most common age group affected was 

between 60-69 years (7th Decade). This findings are similar to Akhtar et al (7), Shilpa et al (8) , 

Mital et al(9 ) and Anushree et al(10). BPH and Carcinoma of prostate are the two most common 

conditions affecting prostate gland and causing various types of obstructive urinary symptoms. 

In our study, difficulty in micturation was the most common presenting symptom followed by 

increased frequency of micturation. The frequency of benign and malignant lesions was 

observed to be 91% and 9% respectively. Comparison with other studies (Table-3) showed the 

concordance results with our study. 

Cases Our Study Sachan et al(11) Sudha et al(12) Mital et al(9) 

Benign 91% 92.4% 92% 92.98% 

Malignant 09% 7.6% 08% 07.02% 

 

Table 3:  Comparision of Benign and Malignant cases with other studies 
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Whenever chronic inflammation was associated with BPH, we did not label it as chronic 

prostatitis in the absence of clinical evidence of prostatitis. The Gleason grading of prostatic 

carcinoma correlates with tumor aggressiveness, tumor volume, serum PSA levels, prognosis 

and influence of treatment.(6) In our study, the most common Gleasons score was 9 in 40% 

cases. Sachan et al(11 ) in their study found nearly 57% of cases with Gleasons score 8-9 which is 

close with our study. Whereas Shilpa et al.(8 )  found GS 7 as the commonest score followed by 

GS 8 and 9.  

Gleasons Score Our Study Sachan et al(11 ) Shilpa et al(8 ) 

5 - 14.28% - 

6 20% 14.28% 6.89% 

7 0% 14.28% 55.17% 

8 20% 28.58% 27.60% 

9 40% 28.58% 10.34% 

10 20% 0% 0% 

 

S.PSA is a useful biomarker for early diagnosis and monitoring of prostate cancer. Because of its 

less predictive efficiency in low and intermediate range, it is not used alone as a screening 

tool(13)  . In our study all five cases of adenocarcinoma had S.PSA level >20ng/ml. Hence we can 

say that S.PSA level has strong correlation with the risk and out come of prostatic cancer. 

Summary and Conclusion: 

1) Our study concluded that clinical presentation of prostatic disease was high in 7th 

decade. 

2) Benign condition was more prevalent than malignant lesion. 

3) Benign condition was frequently associated with chronic inflammation. 

4) All the adenocarcinoma were of acinar type with predominant Gleasons score observed 

to be 9. 

5) Strong correlation of  PSA level with prostatic adenocarcinoma was seen in our study as 

all the cases of adenocarcinomas showed S.PSA >20 ng/ml  
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ABSTRACT 

BACKGROUND: 
Breast lesions in women are most common, which require pathological confirmation by FNAC 
and histopathological correlation. Recent approach to breast masses is to get cytopathological 
diagnosis before surgery. 
Aim of study:  
To study the diagnostic role of Fine Needle Aspiration Cytology and its histopathological 
correlation in Malignant breast lesions. 
METHOD:  
The study was conducted in department of pathology; AMC MET Medical College, Maninagar, 
Ahmedabad, Gujarat, India, for duration of 1 year from January 2019 to December 2019.  
During the study period, 40 cases of fine needle aspiration cytology of malignant breast lesions 
were performed. Formalin fixed (10%), resected specimens were received and were prepared 
for histopathological diagnosis. The cytological and histopathological slides were stained, 
studied, analyzed and correlated. 
RESULT: 
During the study period 918 FNAC were undertaken of which 40 FNAC were of malignant breast 
lesions. Correlation of FNAC with histopathologic tissue was possible in 20 cases, for which 
FNAC data was available. 99% were from female and 01% was from male patients. The age of 
patient ranged from 26 to 95 Years. 
CONCLUSION: 
FNAC is useful in diagnosing malignant breast lesions, as this procedure is easy, cost effective 
and less time consuming. 

 
KEY WORDS: Cyto-histological correlation, carcinoma breast, fine needle aspiration 

INTRODUCTION: 
Diseases of breast are very common in all age groups. The overall incidence of breast cancer is 
increasing throughout the world. Breast cancer is the second most cancer affecting females in 
the developing countries. It is the most common cause of morbidity and mortality in females1. 
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Palpable mass, nipple discharge and pain are being the most common presenting symptoms. 
The FNAC is a known non operative procedure used for diagnosis of breast lesions. It was first 
done by Martin and Ellis in 19302.  It is a well established method which allows rapid diagnosis 
and is a cost effective outpatient procedure 3. Early breast carcinomas are asymptomatic and 
most of them are discovered during breast screening programs4. The main concern of women 
with the breast masses is the probability of breast cancer5. Pain is not usually a symptom of 
breast cancers6. Both FNAC and biopsy have roles to play in the evaluation of malignant breast 
lesions5. In the recent years, mammary cytology has been considered as an effective means of 
early diagnosis of breast masses5. The diagnostic process involves the “Triple test” consisting of 
clinical examination, mammography and FNAC 7. However, the aspiration cytology is not a 
substitute for histopathology as a definitive diagnosis is not always possible by cytology, but 
differential diagnosis and category of disease can be provided in the majority of cases. With 
this, an attempt was made to evaluate the breast tumors in FNAC and to compare it with 
histopathological study. 
 
AIMS AND OBJECTIVES: 

1. To correlate the FNAC and histopathological diagnosis of malignant breast lesions. 
2. To find out the sensitivity and specificity of FNAC of malignant breast lesions in our 

institute. 
3. To identify the patterns of etiology of malignant breast lesions in our institute. 

 
 
 

MATERIAL AND METHODS: 
The present study was undertaken from January 2019 to December 2019 at the AMC MET 
Medical College, Ahmedabad, which comprised of 40 cases of malignant breast lesions which 
were diagnosed by FNAC. The nodule of interest was palpated and fixed with the thumb and 
index finger of one hand. Under aseptic precautions, a 10cc syringe with a 22-25 gauze needle 
was introduced into the nodule. The material was aspirated and smears were spread onto clean 
slides. The air dried and methanol fixed smears were stained with H and E stain. Formalin (10%) 
fixed specimens were received in the department of pathology, processed and stained with H 
and E for histopathological examination. The FNAC diagnosis and details were compared with 
that from histopathological investigations for correlation of the results.  
 
RESULT:  
During this period total 918 FNACs were performed in the department, of which 40 FNACs were 
of malignant breast lesions. 
 
Table 1: According to site of distribution  

                 Site No of cases 

Upper outer quadrant  18 
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Upper inner quadrant 06 

Lower outer quadrant 05 

Lower inner quadrant 03 

Axillary 03 

Central 05 

 
Most commonly the mass was located in the upper outer quadrant in 18 aspirates followed by 
upper inner quadrant in 06 aspirates and lower outer quadrant in 05 aspirates. Thus, most 
common location for malignant breast lesion was upper outer quadrant (45%). 

 
 

Table 2: According to Age: 
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         In the present study, the age of patients ranged from 26-95 years. Majority of cases 13 (32.5%) 
belonged to 41-50 years age group followed by 10 cases (25%) in 51-60 years age group. 

Table 3: Distribution of cases according to side of breast 
 

Side Cases 

Right side 19 

Left side 21 

 
In the present study, out of 40 cases 21cases (52.5%) presented with lesion in Left breast and 
19 cases (47.5%) presented with lesion in Right breast. 
 
 
 
 
 
 

Table 4: Distribution of cases according to Cytological diagnosis 
 

 
Cytologically, most common diagnosis was Carcinoma of breast 87.5% (35 cases), followed by 
5% (02 cases), Benign 5% (02 cases) and atypical/indeterminate 2.5% (01 case). 
 
Table 5: Distribution of cases according to Histopathological study 
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Histopathological diagnosis No of cases 

Lobular carcinoma 5% 

Ductal carcinoma 70% 

Medullary carcinoma 15% 

Atypical/Indeterminate 5% 

Adenocarcinoma 5% 

 
Histologically, most common diagnosis was Ductal carcinoma in 70% of cases followed by 
Medullary carcinoma in 15% of cases. 
 

Table -6 Cases of correlation between FNAC and Histopathological diagnosis of malignant 
breast lesions: 
 

SR. NO. FNAC DIAGNOSIS HISTOPATHOLOGICAL DIAGNOSIS 

1 Carcinoma of breast Invasive breast carcinoma (Medullary change) 

2 Carcinoma of breast Invasive carcinoma of No special type 

3 Carcinoma of breast Infiltrating ductal carcinoma  

4 Atypical/ Indeterminate Ductal carcinoma in situ 

5 Carcinoma of breast Invasive Lobular carcinoma with signet ring 

6 Carcinoma of breast  Suspicious of malignancy 

7 Benign proliferative lesion Infitrating Ductal carcinoma of No special type 

8 Granulomatous Inflammation Adenocarcinoma 

 
DISCUSSION: 
The study included the cytological findings in malignant breast lesions in 40 patients. FNAC 
findings were compared with the histopathological findings. Age of patient in our study ranged 
from 26-95 years. 41-50 years age group is commonly affected. The most commonly involved 
side is Left side. This is similar to the study conducted by Khan et al 8. Breast lesions were most 
common on Left side-21cases (52.5%) and most common location was upper outer quadrant-18 
cases (45%). Hussain MT et al. reported left breast involvement in 27 patients (54%) and right 
breast involvement in 23 cases (46%) and concluded similarly that left breast was involved 
more commonly than right 9 . .Early diagnosis and treatment of breast cancers are very 
important because of high incidence and mortality rates. Therefore, in clinically suspicious 
breast masses, evaluation of tissue diagnosis is essential. The sensitivity of FNAC for carcinomas 
  varies from 35% to 95% and specificity varies from 48% to 100% in the literature 10,11,12,13,14. 
False positivity of the procedure is low, and the rate was reported as <1% in the 
literature.15,16,17. The most common reason for a false negative result is failure to localize the 
lesion exactly. This can be overcome by performing the test under image guidance 18. Cellular 
samples limit identifying the grade or invasiveness of the tumor. It is well known that FNAC has 
high sensitivity and specificity for mass lesions; however, in terms of low-grade malignancies 
and papillary lesions, diagnosis using FNAC might be difficult.15,19 
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Infiltrating Ductal Carcinoma of No  Special type 
   

 
 
Microscopic description: 

 Consists of sheets, nests cords or individual cells. 
 Tumor cell are more pleomorphic  than lobular carcinoma 
 Stroma is usually desmoplastic and may obscure tumor cells 
 Mitotic figures are often prominent. 

 
Carcinoma of Breast with Medullary features 
 

  
 
Microscopic (Histologic) description 

 It has sharply circumscribed and pushing borders. 
 Sheets of cells with indistinct cell borders in greater than 75% of tumor 
 Pleomorphic cells with large nuclei and prominent nucleoli (multiple nucleoli) 
 Shows numerous mitosis with atypical mitosis and no desmoplastic reaction.  
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CONCLUSION: 
Considering patient’s comfort, lack of requirement of anesthesia, rapid analysis and reporting 
and an absence of false positive results makes FNAC an ideal initial diagnostic modality in 
breast lumps. However, cytologically it is difficult to subcategorize the lesions without clinical 
and mammographical details. The accuracy of the FNAC depends on the representative 
material present on the smears, the staining of the cytology slides and the experience of the 
pathologist reporting the aspiration cytology. Adhering to the principle of Triple test, with the 
acquisition of technical, observational and interpretative skills will further enhance the 
diagnostic accuracy of lesions of the breast. 
 
List of Abbreviations: 
FNAC: Fine Needle Aspiration Cytology 
 
Conflicts of interest: Nil 
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