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Editorials 
 

SELF DIRECTED LEARNING (SDL) IN MEDICAL EDUCATION  
 

(Dr. Shaista Saiyad, Associate Professor (HG), Department of Physiology, Smt. NHL Medical 
College, Ahmedabad.) 

 
Abstract: 
Self-directed learning (SDL) is a general term used for approach for learning, in which 
responsibility of learning is shifted from teachers to students. 
According to Knowles, SDL is the process in which medical students take the initiative, with or 
without the help of others (e.g. instructors and colleagues), determine their learning needs, 
set learning goals, identify resources for learning, choose and implement learning strategies 
to acquire knowledge and finally evaluate learning outcomes. 

 
Effective monitoring is the key to self-learning and should be longitudinal. Monitoring can 
vary from dependent stage to complete SDL stage of learner. It provides feedback to learners 
regarding their own learning. Ultimately, self-monitoring is hallmark of SDL. 
SDL can be monitored by- 
* Learning portfolios: These are purposeful selection of works by the students and their 
reflection on learning.  
* Learning contracts: As the name suggests, it is written contract with inputs from teacher as 
well as learner regarding initiative, goals, process, assessment and evaluation of SDL. 
ϝ {ǘǳŘŜƴǘΩǎ ǎŜƭŦ-assessment questionnaire, usually based on likert scale. 
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* Rubrics 
ϝ ¢ŜŀŎƘŜǊΩǎ ŀǎǎŜǎǎƳŜƴǘΥ !ǎǎŜǎǎƛƴƎ ǎǘǳŘŜƴǘǎ {5[ ōŜƘŀǾƛƻǊΣ ǘŜŀŎƘŜǊΩǎ ǎŜƭŦ-assessment for 

scaffolding students for SDL 
 
 
Key words: Self-directed learning, adult learning, knowledge, assessment 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Self-directed learning (SDL) is a general term used for approach for learning, in which 
responsibility of learning is shifted from teachers to students. 
According to Knowles, SDL is the process in which medical students take the initiative, with or 
without the help of others (e.g. instructors and colleagues), determine their learning needs, 
set learning goals, identify resources for learning, choose and implement learning strategies 
to acquire knowledge and finally evaluate learning outcomes. 
Need for SDL: 

¶ Current scenarioς less staff-more students and information. 

¶ Knowledge today will become obsolete tomorrow.  

¶ Students will face different contexts during their professional career. 

¶ Learning and engaging in continuing education. 
Attribute of SDL and Life Long Learning has now been included as a part of medical 
curriculum by NMC in the graduate medical regulations. \ 
 
Four stages of SDL have been described by Grow:  

STAGE LEARNER TEACHER 

1 Dependent Authority, coach 

2 Interested Motivator, guide 

3 Involved Facilitator 

4 Self-directed Delegator 

 
Role of teacher in SDL 
/ƻƴŎŜǇǘ ǎƘƻǳƭŘ ŎƘŀƴƎŜ ŦǊƻƳ ǘƘŀǘ ƻŦ ϥǘŜŀŎƘŜǊϥ ǘƻ ǘƘŀǘ ƻŦ ϥŦŀŎƛƭƛǘŀǘƻǊ ƻŦ ƭŜŀǊƴƛƴƎΩ ǘƻ ϥƳƻǘƛǾŀǘƻǊϥ 
and ΨŘŜǎƛƎƴŜǊ ƻŦ ǘƘŜ ƭŜŀǊƴƛƴƎ ǎƛǘǳŀǘƛƻƴ ΨΦ CŀŎƛƭƛǘŀǘƻǊ ǎƘƻǳƭŘ- 

¶ Be a role model for SDL 

¶ Use all available technology 

¶ LƴŎƻǊǇƻǊŀǘŜ ΨƻƭŘΩ ŀƴŘ ΨƴŜǿΩ 
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¶ tǊƻǾƛŘŜ άŀǳǘƘŜƴǘƛŎέ ŀƴŘ άŀǳǘƻƴƻƳȅ ǎǳǇǇƻǊǘƛǾŜέ ŜƴǾƛǊƻƴƳŜƴǘ ǘƻ ǇǊŀŎǘƛŎŜ {5[ ǎƪƛƭƭǎ 

¶ Provide non-threatening environment. 

¶ Provide feedback and encourage learner 
 
Forms of SDL 
Experiential learning: reflection, PBL, role plays, critical analysis, group work, hands-on 
participation, Inquiry based learning, Peer assisted learning, Integrating basic and clinical 
disciplines, E-Learning. 
Action learning-  
It is an approach wherein students are supposed to solve real problems that involves taking 
action and then, reflecting upon the results. This problem solving approach induces learning.  
Components of action learning are: 
* Identification of problem. 
* Formation of action learning group or team. 
* Process of questioning to clarify exact nature of problem.  
* Reflecting and identifying possible solution. 
* Taking action on the problem.  
* Teacher acts as action facilitator and helps in solving problem and reflections. 
* Learning journals can be used to induce greater reflection and enhance learning. 
* Learning is primary goal, though problem solving is real and important. 
Situated learning: 
The major elements around which situated learning revolves are: 
* Content: In situated learning, no importance is given to retention of content, but is based 
on reflective and higher order of thinking. 
* Context: Learning occurs within a context only, rather than abstract learning in classroom. 
According the situated learning theory, knowledge does not transfer across contexts, but 
learning occurs in the same context where knowledge will be used. 
* Community: group where learner will create, interpret and reflect. 
* Participation: working with others for problem solving. 
Greatest advantage of situated learning is, it facilitates skills of learners in working as team 
members, helps in problem solving skills, provides opportunities to practice multiple skills: 
self-directed learning.  
Greatest limitation to situated learning would be its implementation in traditional curriculum, 
where teachers are required to meet specific learning outcomes within limited time. Also, 
according to situated learning, there is no transfer of knowledge or skills between tasks (it is 
context specific). How do we explain application of previous knowledge to new tasks for 
faster learning? However, if feasible, it is pure SDL. 
Strategies to promote SDL: 
A few strategies to promote SDL are- problem based learning, flipped class, knowledge maps, 
reciprocal teaching, student-doctor concept, technology enhanced learning, group projects, 
learning contracts, reflective portfolios.  
Advantages of SDL- 
Lifelong learner- Initially we may be partially or totally dependent on mentors, but later on, a 
point comes, when even if mentors are not there, learning continues.  
Candy, usefully distinguished three meanings of the term "self-directed learning": autonomy 
as a personal quality; auto didaxy as learning outside formal instruction; and learner-control 
(along with teacher-control) as an essential consideration of formal instruction. In those 
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terms, this article uses "self-directed learning" to refer to the degree of choice that learners 
have within an instructional situation. Staged Self-Directed Learning Model proposes that 
learners advance through stages of increasing self-direction and that teachers can help or 
hinder that development. Good teaching matches the learner's stage of self-direction and 
helps the learner advance toward greater self-direction. 
Ψ¢ƻ ƭŜŀǊƴ ƛǎ ƘǳƳŀƴΩΦ Lƴ ŦŀŎǘΣ ΨŀŎǉǳƛǊƛƴƎΩ όƭŜŀƴƛƴƎύ ƛǎ ōŀǎƛŎ ƘǳƳŀƴ ǘŜƴŘŜƴŎȅΣ ǿƘŜǘƘŜǊ ƛǘ ƛǎ 
medicine or any other process. No doubt, certain learning processes may be innate, but if 
they lack direction, it can act as double edged sword. !ǎ ǿŀǎ ǊƛƎƘǘƭȅ ǉǳƻǘŜŘ ōȅ ¢ƻŦŦƭŜǊΣ Ψ¢ƘŜ 
illiterate of the 21st century will not be those who cannot read and write, but those who 
cannot learn, unlearn, and relearnΩΦ The process of learning enhances and becomes effective 
if learning is facilitated appropriately.  Same applies to SDL: If learners are guided (taught) in 
appropriate direction, they reach highest stage of learning: lifelong learners. Teaching SDL 
can help learners become proactive.  
It has been shown by studies that undergraduates can be guided towards SDL through wisely 
designed study material.   
Monitoring of SDL: 
Effective monitoring is the key to self-learning and should be longitudinal. Monitoring can 
vary from dependent stage to complete SDL stage of learner. It provides feedback to learners 
regarding their own learning. Ultimately, self-monitoring is hallmark of SDL. 
SDL can be monitored by- 
* Learning portfolios: These are purposeful selection of works by the students and their 
reflection on learning.  
* Learning contracts: As the name suggests, it is written contract with inputs from teacher as 
well as learner regarding initiative, goals, process, assessment and evaluation of SDL. 
ϝ {ǘǳŘŜƴǘΩǎ ǎŜƭŦ-assessment questionnaire, usually based on likert scale. 
* Rubrics 
ϝ ¢ŜŀŎƘŜǊΩǎ ŀǎǎŜǎǎƳŜƴǘΥ !ǎǎŜǎǎƛƴƎ ǎǘǳŘŜƴǘǎ {5[ ōŜƘŀǾƛƻǊΣ ǘŜŀŎƘŜǊΩǎ ǎŜƭŦ-assessment for 
scaffolding students for SDL. 
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3. Grow, G. (1991). Teaching Learners to be Self-Directed. Adult Education Quarterly, 41, 
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5. Knowles MS. Self-Directed Learning: A Guide for Learners and Teachers. Cambridge 
Adult Education, Prentice Hall Regents; 1975. 
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(Amendment), 2019 (online). Accessed July 26, 2023. Available from: 
https://www.nmc.org.in/ActivitiWeb Client/ 
open/getDocument?path=/Documents/Public/Portal/Gazette/ GME-06.11.2019.pdf. 
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Abstract 
Background and aim: To understand and compare the outcome of hospitalised patients during 
the 2 peaks of COVID 19 from Ahmedabad city, in terms of age and sex distribution, 
comorbidities, Severity of symptoms, subsequent oxygen, ICU requirement and positivity rate 
Material and Method:  Retrospective, observational study was done on total 10283 COVID-19 
suspected patients in Emergency Medicine Department Ahmedabad in between 18th April 
2020 to June 2021. Continuous variables were tested by an independent sample T test. 
Result: There was significant rise of 46.66% in covid cases in 2021 as compared to 2020. In 
2020 majority of cases (47.30%) were of 60-80 years while in 2021 two age groups 40-60 years 
and 60-ул ȅŜŀǊǎ ǿŜǊŜ ŀŦŦŜŎǘŜŘ ŜǉǳŀƭƭȅΦ Lƴ ōƻǘƘ ȅŜŀǊǎΩ ƳŀƭŜǎ ǿŜǊŜ ŀŦŦŜŎǘŜŘ ƳƻǊŜ ǘƘŀƴ ŦŜƳŀƭŜǎΦ 
Hypertension was the most common comorbidity from the second wave were treated with 
non-invasive mechanical ventilation (16.26%) and less with invasive mechanical ventilation 
(5.38%). Conventional oxygen therapy was given to majority of patients in 2020 peak (67.51%) 
and 2021 peak (76.14%). 
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Conclusions: ICU beds requirement increased due to increase in number of patients between 
2 covid peaks. There was significant increase in COVID-19 patients showing that strain of 
COVID-19 during 2nd peak was more infectious. 

Keywords: - covid-19, demographic data, covid peak 
 
Introduction 
/ƻǊƻƴŀǾƛǊǳǎ ŘƛǎŜŀǎŜ нлмф ό/h±L5πмфύ ǿƘƛŎƘ ƛǎ ŎŀǳǎŜŘ ōȅ {!w{-CoV-2 was first identified in 
Wuhan, China, over two years ago and remains a major health problem worldwide. According 
to the data provided by WHO, over 5, 411, 7591 ǇŜƻǇƭŜ ƘŀǾŜ ŘƛŜŘ ŘǳŜ ǘƻ /h±L5πмф όŀǎ ƻŦ омst 
dec 2021). 
A total of 34,808,8861 cases of RT-PCR-confirmed COVID-19 have been reported in India as of 
31st December 2021, of which 480,5921 died due to the disease. With over 2, 38,022 cases and 
3421 deaths3, Ahmedabad City has the highest COVID-19 burden in the state of Gujarat. 
Ahmedabad is the most populated city in Gujarat with a population of nearly 5, 633, 9272 and 
ƛǎ ŀƭǎƻ ƻƴŜ ƻŦ ǘƘŜ ǘƻǇ ŎƛǘƛŜǎ ƻŦ DǳƧŀǊŀǘΣ ǿƛǘƘ ǘƘŜ ƘƛƎƘŜǎǘ ƴǳƳōŜǊ ƻŦ /h±L5πмф ŎŀǎŜǎΦ hǳǊ ƘƻǎǇƛǘŀƭ 
has been caring for COVID-19 patients since the beginning of the pandemic and is one of the 
best tertiary education and research hospitals on the state. We have served 20,644 (till 31st 

December 2021) hospitalized COVID-19 patients during the pandemic. In our study we aimed 
of comparing the demographic characteristics and severity of hospitalized patients between 
two peaks of covid waves in 2020 and 2021 in civil hospital Ahmedabad, India in terms of Age 
and Sex distribution, co-morbidities, severity of symptoms and subsequent oxygen and ICU 
requirement and Positivity rate. 
It is imperative to understand how this pandemic is growing along with the characteristics of 
this spread so that we can better prepare ourselves for any upcoming events. 
 
Material and Methods  
Retrospective, observational study was done with records collected from patients who came 
into emergency department of Medicity Campus, of which initially 1200 bed hospital was used 
ŀƴŘ ƭŀǘŜǊ ŀŎŎƻǊŘƛƴƎ ǘƻ ŘŜƳŀƴŘǎ ƻǘƘŜǊ ƘƻǎǇƛǘŀƭΩǎ ǎƻƳŜ ǇƻǊǘƛƻƴǎ ǿŜǊŜ ŎƻƴǾŜǊǘŜŘ ǘƻ ŎƻǾƛŘ ŦŀŎƛƭƛǘȅ 
totalling to about 2219 beds including 437 intensive care unit(ICU) beds and 1331 oxygen beds. 
Total 20272 COVID-19 suspected patients were attended in triage of Emergency Medicine 
Department 1200 bed covid hospital in between 18th April 2020 to June 2021 and these 
patients were admitted to 1200 bed Civil Hospital Ahmedabad, and other sister hospitals. 
The study included data of 10283 COVID-19 suspected or confirmed positive patients  who 
came to 1200 bed hospital triage with COVID-19 like symptoms during the period between 
01/05/2020 to 30/06/20 and 01/04/21 to 30/5/2021 .Only patients who needed oxygen 
support were included in this study. 
Any patients who is stable on room air was excluded from study. 
In this study demographical details (age, gender), comorbidities, requirement for oxygen 
according to severity (intubation, bipap or oxygen support), outside confirmed positive 
cases(including both RTPCR and Rapid antigen test Positive) were obtained from Emergency 
ƳŜŘƛŎƛƴŜ ŘŜǇŀǊǘƳŜƴǘΩǎ ŜƭŜŎǘǊƻƴƛŎ ƘŜŀƭǘƘ ǊŜŎƻǊŘǎ ǿŜǊŜ ƛƴŎƭǳŘŜŘΦ No sample size calculations 
were performed. The sample size was determined by the time window of the study. 
These details were put onto an excel spreadsheet and analysed. Continuous variables were 
tested by an independent sample T test, P < 0.05 was considered statistically significant. 
 
Result 
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During the study period, 10283 patients with SARS-Co-V2 infection, confirmed by RT-PCR and 
Rapid antigen test, were admitted to the hospital. Table 1 summaries the demographic 
characteristics of patients admitted to the hospital and enrolled in the study. Out of 10283 
patients, 3577 patients and 6706 patients were taken for the comparison in peak of 2020 and 
2021 respectively in two months duration of month May 2020 to June 2020 and May 2021 to 
June 2021. In 2021 peak there was significant rise of 46.66% in covid cases as compared to 
2020. In 2020 peak majority of cases (47.30%) were from 60-80 yrs. of age group. In 2021 peak 
two age groups 40-60 yrs. (42.63%) and 60-80 yrs. (41.29%) were affected almost equally. In 
2020 and 2021 peak male population were affected more as compared to female population. 
In 2020 peak 58.88% and 41.12%, male and female patients affected respectively. In 2021 peak 
41.12 % and 40.58 %, male and female patients affected respectively.  Table 2 shows the 
comorbidities among admitted covid 19 patients. There were differences noted in terms of 
having any comorbidity between the waves [first wave vs. second wave: 2223 patients 
(62.14%) vs. 3012 patients (44.91%)]. The most common comorbidity of the covid patients in 
both waves was hypertension (29.97 % in the first wave vs. 24.50 % in the second wave), 
followed by diabetes mellitus (22.45 % in the first wave vs. 17.06 % in the second wave), and 
CVS disorders (3.94 % in the first wave vs. 1.66 % in the second wave). As per Table 3 there was 
44.66% rise in covid 19 positive cases by RTPCR and Rapid antigen test. Subjects from the 
second wave were treated more often with non-invasive mechanical ventilation (16.26%) and 
less often with invasive mechanical ventilation (5.38%). Conventional oxygen therapy was 
given to majority of patients in 2020 peak (67.51%) and 2021 peak (76.14%). 
 
Table 1- Demographic data: 

 Year 2020 Year 2021 Percentage 
rise 

Z test p value 

 n = 3577 n = 6706 46.66 %   

AGE:      

0-20 34(0.95%) 14(0.21%) ҨмпнΦус ҈ 5.25 <0.01 

20-40 353(9.87%) 777(11.59%) 54.57% -2.65 <0.01 

40-60 1299(36.32%) 2859(42.63%) 54.56% -6.21 <0.01 

60-80 1692(47.30%) 2769(41.29%) 38.89% 5.85 <0.01 

80-100 199(5.56%) 287(4.28%) 30.66% 2.92 <0.01 

SEX:      

MALE 2106(58.88%) 3985(59.42%) 47.15% -0.53 0.29 

FEMALE 1471(41.12%) 2721(40.58%) 45.94% 0.53 0.29 

 
Table 2: Comorbidities among admitted covid 19 patients: 

 Year 2020 Year 2021 Percentage 
rise 

Z test p value 

 n 
=2223(62.14%) 

n = 
3012(44.91%) 

26.19 %   

DM 803(22.45%) 1144(17.06%) 29.81 6.64 6.64 

HTN 1072(29.97%) 1643(24.50%) 34.75 5.99 5.99 

RS 65(1.82%) 38(0.57%) -71.05 6.06 6.06 

CVS 141(3.94%) 111(1.66%) -27.03 7.14 7.14 

RENAL 86(2.40%) 46(0.69%) -86.96 7.37 7.37 
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CNS 56(1.57%) 30(0.45%) -86.67 5.93 5.93 

 
Table 3: Positivity rate by RTPCR and Rapid antigen test among admitted covid 19 patients: 

 Year 2020 Year 2021 Percentage 
rise 

Z test p value 

 n = 3577 n = 6706 46.66 %   

MALE 314(8.78%) 1082(16.13%) 70.98 -10.37 <0.01 

FEMALE 203(5.68%) 744(11.09%) 72.72 -9.052 <0.01 

 
Table 4: Distribution of Covid 19 patients according to Oxygen therapy: 

 Year 2020 Year 2021 Percentage 
rise 

Z test p value 

 n = 3577 n = 6706 46.66 %   

Oxygen 
Support 

2415(67.51%
) 5071(76.14%) 8.63   

MALE 
1417(39.61%

) 3015(44.96%) 53.00 -5.21 <0.01 

FEMALE 998(27.90%) 2056(30.66%) 51.46 -2.91 <0.01 

BIPAP 582(16.27%) 1091(16.26%) -0.01   

MALE 342(9.56%) 622(9.28%) 45.02 0.47 0.31 

FEMALE 240(6.71%) 469(6.99%) 48.83 -0.54 0.29 

INTUBATION 448(12.52%) 361(5.38%) -7.14%   

MALE 271(7.58%) 221(3.30%) -22.62 9.68 <0.01 

FEMALE 177(4.95%) 140(2.09%) -26.43 7.99 <0.01 

 
Figure 1: Age wise bifurcation of covid 19 patients in both waves: 
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Figure 2: Covid 19 cases distribution in both peaks as per sex:

 
Figure 3: Covid 19 cases as per comorbidity in both peaks: 

 
 
 
 
Figure 4: Covid 19 cases as per Oxygen therapy in both peaks: 
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Figure 5: Covid 19 cases in both peaks: 
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with severe/critical illness, and we compared their demographic characteristics, comorbidities, 
positivity rate for covid 19 and oxygen therapy given to patients during the first and second 
wave. Several studies have been reported that male patients experience higher disease 
severity.4, 5, 6 The data suggest that admitted patients with COVID-19 are younger (median age 
58 years) compared with that reported by the US and European population (median age 62  
years).7 Almost same proportion of comorbidities (first wave -62.14%, second wave- 44.91%) 
as compared to western countries (14.40%ς60.10%) 8. 
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Table 5 summarises comorbidity data amongst covid 19 patients in first and second waves in 
different studies of different countries and comparison of that data with present study. 
Different countries experienced first and second waves in different months and years. Sargin 
Altunok et al study9 was conducted in Istanbul and A total of 1649 adult patients were 
hospitalized in the first wave (between April 1 and May 31), and a total of 1790 adult patients 
were hospitalized in the second wave (between October 1 and November 30). Iftimie S et al 
study10 was conducted in Spain, in patients admitted between 15th March and 15th October 
2020 in which all patients admitted up to 30th June were in the first wave and all those 
admitted from 1st July in the second wave, which divided the study period into two equal parts 
of three and a half months. Sho Saito et al study11 was conducted in Japan in which patients 
admitted between 26th January and 31st May 2020 were included in the first wave and those 
admitted between 1st June and 31st July 2020 were included in the second wave. In all studies 
involvement of male population was more than female population. In Sargin Altunok et al 
study9 68% and 71.4% patients, while in present study 62.14% and 44.91% patients with 
comorbidities were affected in first and second wave respectively. Table 6 summarises type of 
oxygen therapy given to patients in Iftimie S et al study10, Sho Saito et al study11 and our study. 
Conventional oxygen therapy was given in majority of patients in our study in first (67.51%) 
and second (76.14%) waves, in Iftimie S et al study10 in first wave more patients were treated 
with conventional oxygen therapy (76%) and in second wave with non-invasive mechanical 
ventilation (59.1%) while in Sho Saito et al study11 conventional oxygen therapy was 
predominant treatment given in first (32.1%) and Second wave (13%). The increased testing 
capacities and awareness especially in villages and small towns of India over time were allowing 
physicians to diagnose less severe patients, and this seems to be one of the leading reasons 
for the higher positivity rate and a smaller number of patients needed invasive  
Mechanical ventilation in the second wave.  
 
Table 5: - Comparison of data with Sargin Altunok et al study 6, Iftimie S et al study7 and Sho 
Saito et al stud 

 Sargin Altunok 
et al study6 

Iftimie S et al 
study7 

Sho Saito et al 
study8 

Our Study 

Variable First 
wave 
(n= 
228) 

Secon
d wave 
(n=681
) 

First 
wave 
(n= 
204) 

Secon
d 
wave 
(n=26
4) 

First 
wave 
(n = 
5194) 

Second 
wave 
(n = 
1361) 

First 
wave 
(n = 
3577) 

Second 
wave 
(n = 
6706) 

Age (years) 64.5 
(54ς
74.7) 
(Media
n) 

65(54ς
73) 
(Media
n) 

67 ± 
18 
(Mean
) 

58 ± 
26 
(Mean
) 

52(34,
68) 
(Media
n) 

37(25,
53) 
(Media
n) 

58 ±14 56 ±14 

Male, n (%) 129 
(56.6) 

391 
(57.4) 

114 
(55.9) 

144 
(54.5) 

3068 
(59.2) 

796 
(58.6) 

2106(58.
88) 

3985(59.
42) 
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Table 6: - Comparison of type of Oxygen therapy given to covid 19 patients with other stu 
 
 
 
Conclusion 
There was significant increase in number of patients between 2 covid peaks. It was seen that 
number of patients far exceeded the estimates leading to shortage of hospital beds as well as 
medical personnel. Number of patients requiring ICU beds increased while the ICU facilities 
were limited. Other hospitals in Medicity campus had to be converted to covid care centres 
including ICU to treat increased number of patients. There was significant increase in 
confirmed COVID-19 patients showed that strain of COVID-19 during 2nd peak was more 
infectious despite appropriate safety measures. 
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5hLΥ млΦрнумκȊŜƴƻŘƻΦунмртсн 

 
/hat!wL{hb hC ¢I9 9CC9/¢L±9b9{{ hC I¸t9w.!wL/ [9±h.¦tL±!/!Lb9 
όлΦр҈ύ !b5 I¸t9w.!wL/ .¦tL±!/!Lb9 όлΦр҈ύ /ha.Lb95 ²L¢I C9b¢!b¸[ Lb 

t!¢L9b¢{ ¦b59wDhLbD /!{9w9!b {9/¢Lhb 
 
.ƘǳƳƛƪŀ ŎƘŀǳŘƘŀǊƛϝмΣ bŜŜǇŀ ǎ ǇŀǘŜƭнΤ ¢ƘƛǊŘ ȅŜŀǊ ǊŜǎƛŘŜƴǘмΣ !ǎǎƻŎƛŀǘŜ ǇǊƻŦŜǎǎƻǊнΣ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
ŀƴŀŜǎǘƘŜǎƛƻƭƻƎȅΣ {ǳǊŀǘ ƳǳƴƛŎƛǇŀƭ ƛƴǎǘƛǘǳǘŜ ƻŦ ƳŜŘƛŎŀƭ ŜŘǳŎŀǘƛƻƴ ϧ ǊŜǎŜŀǊŎƘΣ {ǳǊŀǘΦ  
 

ABSTRACT 
INTRODUCTION- The most popular local anaesthetic for spinal anaesthesia in patients having 
an elective caesarean delivery is hyperbaric bupivacaine. Enantiomers could possess the same 
desired properties but fewer adverse effects. In comparison to bupivacaine, levobupivacaine, 
the S (-)-enantiomer of bupivacaine, has recently been approved for obstetric spinal and 
epidural anesthesia. Hence, the study has been formulated to sensory and motor effect with 
hyperbaric levobupivacaine and bupivacaine with fentanyl in patients undergoing caserean 
section. 
AIM & OBJECTIVE: To compare analgesic and anesthetic effectiveness of hyperbaric 0.5% 
levobupivacaine and hyperbaric 0.5% bupivacaine in combination with fentanyl in spinal 
anesthesia in patients undergoing caserean section. 
METHOD: Patients with ASA Status I & II were divided into two groups of 27 patients each at 
randomly. Group LF: 27 patients receiving 0.5% hyperbaric levobupivacaine 2 ml (10 mg) 
combined with 25 µg fentanyl. Group BF: 27 patients receiving 5 ml (10 mg) Bupivacaine 
combined with 25 µg fentanyl. During surgery, sensory and motor levels, and hemodynamic 
monitoring were noted. Postoperatively, the total time of the motor and sensory block and the 
period of rescue analgesia were noted. 
RESULT: Group BF had faster sensory onset time at T10. Group LF had longer sensory block and 
analgesia, and two segment regression time was also longer in Group LF. Hemodynamic 
parameters were comparable between two groups. 
CONCLUSION: The combination of intravenous levobupivacaine and fentanyl increased the 
duration of the sensory block and the relief from pain without extending the motor block, 
which may have aided in the onset of early ambulation. 

 
Y9¸ ²hw5Υ ƘȅǇŜǊōŀǊƛŎ ƭŜǾƻōǳǇƛǾŀŎŀƛƴŜΣ ŎŀǎŜǊŜŀƴ ǎŜŎǘƛƻƴΣ {Ǉƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀ 
 
INTRODUCTION 

https://doi.org/10.5005/jp-journals-10071-24048


IJABMS July 2023 

25 
 

 
[ƻǿŜǊ ǎŜƎƳŜƴǘ ŎŀŜǎŀǊŜŀƴ ǎŜŎǘƛƻƴǎ ŀǊŜ ŀƳƻƴƎ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ ƻōǎǘŜǘǊƛŎ ǎǳǊƎƛŎŀƭ 
ǇǊƻŎŜŘǳǊŜǎ ǇŜǊŦƻǊƳŜŘ ǳƴŘŜǊ ǎǇƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀ ό[{/{ύΦ{Ǉƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀ ƛǎ ŦǊŜǉǳŜƴǘƭȅ ǳǎŜŘ 
ōŜŎŀǳǎŜ ƛǘ ǇǊƻǾƛŘŜǎ ŜŦŦŜŎǘƛǾŜ ǎŜƴǎƻǊȅ ŀƴŘ ƳƻǘƻǊ ōƭƻŎƪŀƎŜ ǿƛǘƘ ŀ ǉǳƛŎƪ ƻƴǎŜǘΦ 
¢ƘŜ Ƴƻǎǘ ǇƻǇǳƭŀǊ ƭƻŎŀƭ ŀƴŀŜǎǘƘŜǘƛŎ ŦƻǊ ǎǇƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀΣ лΦр ҈ IȅǇŜǊōŀǊƛŎ ōǳǇƛǾŀŎŀƛƴŜΣ Ƙŀǎ 
ōŜŜƴ ǊŜǇƻǊǘŜŘ ǘƻ ŎŀǳǎŜ ŎŀǊŘƛŀŎ ǘƻȄƛŎƛǘȅ ŀŦǘŜǊ ǎǇƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀΦ Lǘ Ŏŀƴ ŀƭǎƻ ŎŀǳǎŜ ƘȅǇƻǘŜƴǎƛƻƴ 
ƻǊ ōǊŀŘȅŎŀǊŘƛŀΦ [ŜǾƻōǳǇƛǾŀŎŀƛƴŜ ƛǎ ƻƴŜ ƻŦ ǘƘŜǎŜ ƭƻŎŀƭ ŀƴŀŜǎǘƘŜǘƛŎǎΤ ƛǘ ƛǎ ǘƘŜ ǇǳǊŜ ŜƴŀƴǘƛƻƳŜǊ ƻŦ 
ǊŀŎŜƳƛŎ ōǳǇƛǾŀŎŀƛƴŜΣ Ŧǳƭƭȅ ƛǎƻōŀǊƛŎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ǘƘŜ /{C ƻŦ ǇǊŜƎƴŀƴǘ ǿƻƳŜƴΣ ŀƴŘ ƭŜǎǎ 
ƘŀǊƳŦǳƭ ǘƻ ǘƘŜ ƘŜŀǊǘ ŀƴŘ /b{Φ 
[ƻŎŀƭ ŀƴŀŜǎǘƘŜǘƛŎǎ ŀƴŘ ƻǇƛƻƛŘǎ ǿŜǊŜ ǘƘƻǳƎƘǘ ǘƻ ƘŀǾŜ ŀŘǾŀƴǘŀƎŜǎ ƛƴ ǎǇƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀΣ 
ƛƴŎƭǳŘƛƴƎ ǊŀǇƛŘ ŀŎǘƛƻƴΣ ƛƳǇǊƻǾŜŘ ŜŦŦƛŎŀŎȅ ǿƛǘƘ ŦŜǿ ǘƻȄƛŎ ǎƛŘŜ ŜŦŦŜŎǘǎΣ ŀƴŘ ǎŜƭŜŎǘƛǾŜ ǎŜƴǎƻǊȅ ōƭƻŎƪΦ 
CŜƴǘŀƴȅƭ Ŏŀƴ ōŜ ŎƻƳōƛƴŜŘ ǿƛǘƘ ƭƻŎŀƭ ŀƴŀŜǎǘƘŜǘƛŎǎ ǘƻ ŎǊŜŀǘŜ ǎǇƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀΤ ǿƘŜƴ ŘƻƴŜ ǎƻΣ 
ƛǘ ǇǊƻƭƻƴƎǎ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ŀŎǘƛƻƴ ŀƴŘ ǎǇǊŜŀŘ ƻŦ ǎŜƴǎƻǊȅ ōƭƻŎƪΦ 
!ǎ ŀ ǊŜǎǳƭǘΣ ǿƛǘƘƻǳǘ ŀƭǘŜǊƛƴƎ ǘƘŜ ƻǳǘŎƻƳŜ ŦƻǊ ǘƘŜ ōŀōȅΣ ǇƻǎǘƻǇŜǊŀǘƛǾŜ ŀƴŀƭƎŜǎƛŀ ŘǳǊƛƴƎ 
ŎŀŜǎŀǊŜŀƴ ŘŜƭƛǾŜǊȅ Ŏŀƴ ōŜ ƎǊŜŀǘƭȅ ƛƳǇǊƻǾŜŘ ƛƴ ǘŜǊƳǎ ƻŦ ǉǳŀƭƛǘȅ ŀƴŘ ŘǳǊŀǘƛƻƴΣ ŀǎ ǿŜƭƭ ŀǎ 
ǇŀǊǘǳǊƛŜƴǘ ŎƻƳŦƻǊǘΦ tǊƻƭƻƴƎƛƴƎ ŀƴŀƭƎŜǎƛŀ ƛǎ ǘƘŜ ōŜǎǘ ƳŜǘƘƻŘ ŦƻǊ ŜƴŎƻǳǊŀƎƛƴƎ ǇŀǘƛŜƴǘǎ ǘƻ ǿŀƭƪ 
ŀǎ ǎƻƻƴ ŀǎ ǇƻǎǎƛōƭŜ ƛƴ ǘƘŜ ǇƻǎǘƻǇŜǊŀǘƛǾŜ ǇƘŀǎŜΦ Lƴ ƻǊŘŜǊ ǘƻ ŜȄǘŜƴŘ ǘƘŜ ǎŜƴǎƻǊȅ ōƭƻŎƪŀŘŜ ǿƛǘƘƻǳǘ 
ƛƴǘŜƴǎƛŦȅƛƴƎ ǘƘŜ ƳƻǘƻǊ ōƭƻŎƪΣ ǎŜǾŜǊŀƭ ŀŘŘƛǘƛǾŜǎΣ ƛƴŎƭǳŘƛƴƎ ŦŜƴǘŀƴȅƭ ŀƴŘ ǎǳŦŜƴǘŀƴƛƭΣ ƘŀǾŜ ōŜŜƴ 
ŀŘŘŜŘ ǘƻ ƭƻŎŀƭ ŀƴŀŜǎǘƘŜǘƛŎΦ 
¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŀŦƻǊŜƳŜƴǘƛƻƴŜŘ ǎǘǳŘȅ ǿŀǎ ŘŜǎƛƎƴŜŘ ǘƻ ŜǾŀƭǳŀǘŜ ŀƴŘ ŎƻƳǇŀǊŜ ǎŜƴǎƻǊȅ ŀƴŘ 
ƳƻǘƻǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀŦǘŜǊ ǎǇƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀ ǳǎƛƴƎ ƘȅǇŜǊōŀǊƛŎ ƭŜǾƻōǳǇƛǾŀŎŀƛƴŜ όлΦр҈ύŀƴŘ 
ƘȅǇŜǊōŀǊƛŎ ōǳǇƛǾŀŎŀƛƴŜ όлΦр҈ύ ŎƻƳōƛƴŜŘ ǿƛǘƘ ŦŜƴǘŀƴȅƭ ƛƴ ǇŀǘƛŜƴǘǎ ǳƴŘŜǊƎƻƛƴƎ ŎŀǎŜǊŜŀƴ 
ǎŜŎǘƛƻƴΦ 

 
!La  
¢ƻ ŀǎǎŜǎǎ ŀƴŘ ŎƻƳǇŀǊŜ ǎŜƴǎƻǊȅ ŀƴŘ ƳƻǘƻǊ ƻǳǘŎƻƳŜǎ ŦƻƭƭƻǿƛƴƎ ǎǇƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀ ǳǎƛƴƎ 
ŦŜƴǘŀƴȅƭ ƛƴ ŎƻƳōƛƴŀǘƛƻƴ ǿƛǘƘ ƘȅǇŜǊōŀǊƛŎ ƭŜǾƻōǳǇƛǾŀŎŀƛƴŜ όлΦр҈ύ ŀƴŘ ƘȅǇŜǊōŀǊƛŎ ōǳǇƛǾŀŎŀƛƴŜ 
όлΦр҈ύ ƛƴ ǇŀǘƛŜƴǘǎ ǳƴŘŜǊƎƻƛƴƎ ŎŀǎŜǊŜŀƴ ǎŜŎǘƛƻƴΦ 
 
h.W9/¢L±9 

 
I. ¢ƻ ŀǎǎŜǎǎ 9ŦŦƛŎŀŎȅ ƻŦ ǎŜƴǎƻǊȅ ŀƴŘ ƳƻǘƻǊ ōƭƻŎƪŀŘŜ ōŜǘǿŜŜƴ ǘǿƻ ƎǊƻǳǇǎ 
II. ¢ƻ ŎƻƳǇŀǊŜ ŘǳǊŀǘƛƻƴ ƻŦ ŀƴŀƭƎŜǎƛŀ ŀƴŘ ƘŜƳƻŘȅƴŀƳƛŎ ǇŀǊŀƳŜǘŜǊǎ ōŜǘǿŜŜƴ ǘǿƻ ƎǊƻǳǇǎ 
 
 
a9¢Ih5h[hD¸ 

 
The total sample size 54 was calculated in this prospective observational study using Open EPI 
software (version 3.01) based on a previous study by Thakore s et al by using the onset of 
motor effect value (Group L mean 3.2±1.3 Group B mean 2.3±1.0). with 80% confidence and a 
95% confidence interval.  

 
Lb/[¦{Lhb /wL¢9wL! 
Å Cǳƭƭ ǘŜǊƳ ǇŀǊǘǳǊƛŜƴǘ 
Å !{! ƎǊŀŘŜ L ϧ LL 
Å !ƎŜ нл ǘƻ пл ȅŜŀǊǎ 
Å bƻ ƪƴƻǿƴ ƘƛǎǘƻǊȅ ǘƻ ŀƭƭŜǊƎȅ 
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Å tŀǘƛŜƴǘ ǿƛƭƭƛƴƎ ǘƻ ƎƛǾŜ ƛƴŦƻǊƳŜŘ ŎƻƴǎŜƴǘ 
 
9·/[¦{Lhb /wL¢9wL! 
Å tŀǘƛŜƴǘΩǎ ǊŜŦǳǎŀƭ 
Å !ƭƭŜǊƎȅ ǘƻ ƭƻŎŀƭ ŀƴŀŜǎǘƘŜǘƛŎǎ 
Å tŀǘƛŜƴǘ ƻƴ ŀƴǘƛŎƻŀƎǳƭŀƴǘǎ  
Å LƴƧŜŎǘƛƻƴ ǎƛǘŜ ƭƻŎŀƭ ƛƴŦŜŎǘƛƻƴ 
Å tŀǘƛŜƴǘ ǿƛǘƘ ǎǇƛƴŜ ŘŜŦƻǊƳƛǘƛŜǎ  
Å ²ŜƛƎƘǘ ƭŜǎǎ ǘƘŀƴ рл ƪƎ ŀƴŘ ƳƻǊŜ ǘƘŀƴ фл ƪƎ 

 
!ŦǘŜǊ ƻōǘŀƛƴƛƴƎ ǇŜǊƳƛǎǎƛƻƴ ŀƴŘ ǿǊƛǘǘŜƴ ƛƴŦƻǊƳŜŘ ŎƻƴǎŜƴǘ ŦǊƻƳ ǘƘŜ ǇŀǘƛŜƴǘǎ ǘƘƛǎ ǎǘǳŘȅ ǿŀǎ 
ŎƻƴŘǳŎǘŜŘ ƛƴ рп Ŧǳƭƭ ǘŜǊƳ ǇŀǊǘǳǊƛŜƴǘΣ ǇƻǎǘŜŘ ŦƻǊ ŜƭŜŎǘƛǾŜ ƭƻǿŜǊ ǎŜƎƳŜƴǘ ŎŀŜǎŀǊŜŀƴ ǎŜŎǘƛƻƴ 
ƘŀǾŜ ōŜŜƴ ǎŜƭŜŎǘŜŘ ŦƻǊ ǘƘŜ ǎǘǳŘȅΦ wŀƴŘƻƳƛȊŀǘƛƻƴ ŀƴŘ ƎǊƻǳǇ ŀƭƭƻŎŀǘƛƻƴ ǿŜǊŜ ŘƻƴŜ ǿƛǘƘ 
ǎƛƳǇƭŜ ǊŀƴŘƻƳ ǎŀƳǇƭƛƴƎ ōȅ ŎƻƴŎŜŀƭŜŘ ƴǳƳōŜǊǎ ƛƴ ŜƴǾŜƭƻǇŜ ǎȅǎǘŜƳΦ 
 
tŀǘƛŜƴǘǎ ŘƛǾƛŘŜŘ ƛƴǘƻ н ƎǊƻǳǇǎ ŎƻƳǇǊƛǎƛƴƎ ƻŦ нт ǇŀǘƛŜƴǘǎ ƛƴ ŜŀŎƘ ƎǊƻǳǇΦ 
DǊƻǳǇ .C ǊŜŎŜƛǾŜŘ ƛƴƧΦ .ǳǇƛǾŀŎŀƛƴŜ ƘȅǇŜǊōŀǊƛŎ όлΦр҈ύ н Ƴƭ όмлƳƎύ Ҍ нр ҡƎ ŦŜƴǘŀƴȅƭ 
DǊƻǳǇ [C ǊŜŎŜƛǾŜŘ ƛƴƧΦ [ŜǾƻōǳǇƛǾŀŎŀƛƴŜ ƘȅǇŜǊōŀǊƛŎ όлΦр҈ύ н Ƴƭ όмлƳƎύ Ҍ нр ҡƎ ŦŜƴǘŀƴȅƭ 
 
tǊŜƻǇ ŜǾŀƭǳŀǘƛƻƴ 
! ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƘƛǎǘƻǊȅΣ ǾƛǘŀƭǎΣ ƎŜƴŜǊŀƭ ŀƴŘ ǎȅǎǘŜƳƛŎ ŜȄŀƳƛƴŀǘƛƻƴΣ ŀƴŘ ŀƛǊǿŀȅ ŀǎǎŜǎǎƳŜƴǘ 
ǿŜǊŜ ǇŜǊŦƻǊƳŜŘΦ  wƻǳǘƛƴŜ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘΣ ƛƴŎƭǳŘƛƴƎ ŀ ŎƻƳǇƭŜǘŜ 
ƘŀŜƳƻƎǊŀƳΣ ǊŀƴŘƻƳ ōƭƻƻŘ ǎǳƎŀǊΣ ƭƛǾŜǊ ŦǳƴŎǘƛƻƴ ǘŜǎǘΣ ǊŜƴŀƭ ŦǳƴŎǘƛƻƴ ǘŜǎǘΣ ŎƻŀƎǳƭŀǘƛƻƴ 
ǇǊƻŦƛƭŜΣ ŀƴŘ ŀƴ ŜƭŜŎǘǊƻŎŀǊŘƛƻƎǊŀƳΦ 
 
 

Patient preparation 
Each patient was reassured and the process was explained to them. For at least 6 hours, all 
patients were kept nil per oral.  An 18 G intravenous cannula was placed, and preloading was 
accomplished with a 10 ml/kg infusion of RINGER LACTATE/NORMAL SALINE.   
 
Following that, the patient was transferred to OT and standard monitors were attached to 
measure pulse rate, NIBP, ECG, and SpO2. All patients received aspiration prophylaxis 
consisting of an intravenous injection of metaclopramide (10mg) and ranitidine (50mg) 10 
minutes before surgery. 
 
Methods of spinal anaesthesia 
Skin over the back was prepped with antiseptic solution and draped with sterile towel under 
strict aseptic procedures. Spinal anaesthesia was administered in a sitting position using a 
midline approach and a 25 G quinke's spinal needle at the L3-L4 intervertebral region. The 
correct insertion of the needle was determined by the free flow of cerebrospinal fluid, and a 
total of 2.5 ml of drug volume was slowly injected. The patient was then positioned supine. 
Patients were positioned 15 - 20 degrees left lateral supine. A facial mask was used to deliver 
6 L/min of oxygen. 
 
If a patient's systolic blood pressure was less than 90mm/Hg or 20% lower than their baseline, 
they were given titrated dosages of Injection Ephedrine 6mg I.V. 
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If the heart rate is less than 50 beats per minute, a 0.2mg glycopyrolate IV injection is 
administered. 
Following the delivery of the infant, 10 IU of oxytocin is administered through drip. 
 
Intraoperative vitals were monitored every 5 minutes until 30 minutes, then every 10 minutes 
till surgery was completed and every 1 hour until rescue analgesia was administered. 

 
{9b{hw¸ !b5 ah¢hw .[h/Y 9±![¦¢Lhb 

 
Å hƴǎŜǘ ƻŦ ǎŜƴǎƻǊȅ ŜŦŦŜŎǘ ŀǘ ¢мл ƭŜǾŜƭ 
Å ¢ƛƳŜ ǘƻ ŀŎƘƛŜǾŜ ǇŜŀƪ ǎŜƴǎƻǊȅ ƭŜǾŜƭ 
Å ¢ƻǘŀƭ ŘǳǊŀǘƛƻƴ ƻŦ ǎŜƴǎƻǊȅ ōƭƻŎƪ 
Å ¢ǿƻ ǎŜƎƳŜƴǘ ǊŜƎǊŜǎǎƛƻƴ ǘƛƳŜ 
Å ¢ƻǘŀƭ ŘǳǊŀǘƛƻƴ ƻŦ ŀƴŀƭƎŜǎƛŀ 
Å hƴǎŜǘ ƻŦ ƳƻǘƻǊ ŜŦŦŜŎǘ 
Å ¢ƻǘŀƭ ŘǳǊŀǘƛƻƴ ƻŦ ƳƻǘƻǊ ōƭƻŎƪ 
 
Å ¢ƘŜ ƻƴǎŜǘ ƻŦ ǎŜƴǎƻǊȅ ŀƴŘ ƳƻǘƻǊ ōƭƻŎƪ ǿŀǎ ƳŜŀǎǳǊŜŘ ŜǾŜǊȅ ƳƛƴǳǘŜ ŀŦǘŜǊ ǘƘŜ ƛƴƧŜŎǘƛƻƴ 
ŜƴŘŜŘ ǳƴǘƛƭ ǘƘŜ ǇŜŀƪ ŜŦŦŜŎǘǎ ƻŎŎǳǊǊŜŘΦ 

Å {ŜƴǎƻǊȅ ōƭƻŎƪ ǿŀǎ ǘŜǎǘŜŘ ōƛƭŀǘŜǊŀƭƭȅ ƛƴ ǘƘŜ ŀƴǘŜǊƛƻǊ ŀȄƛƭƭŀǊȅ ƭƛƴŜ ǳǎƛƴƎ ǘƘŜ ǇƛƴǇǊƛŎƪ 
ƳŜǘƘƻŘΣ ǿƛǘƘ ǘƘŜ ǇŜǊƛƻŘ ŦǊƻƳ ƛƴǘǊŀπǘƘŜŎŀƭ ƛƴƧŜŎǘƛƻƴ ǘƻ ǘƘŜ ƭŀŎƪ ƻŦ Ǉƛƴ ǇǊƛŎƪ ŦŜŜƭƛƴƎ ŀǘ 
¢мл ƭŜǾŜƭ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ƻƴǎŜǘ ƻŦ ǎŜƴǎƻǊȅ ōƭƻŎƪΦ 

Å 5ǳǊŀǘƛƻƴ ƻŦ ǎŜƴǎƻǊȅ ōƭƻŎƪ ƛǎ ǘƘŜ ǘƛƳŜ ƛǘ ǘŀƪŜǎ ŦǊƻƳ ǘƻǘŀƭ ōƭƻŎƪ ǘƻ ǘƘŜ ǊŜǎǳƳǇǘƛƻƴ ƻŦ 
ǇŀǊŀŜǎǘƘŜǎƛŀΦ 

Å ¢ƘŜ ǘƛƳŜ ǘŀƪŜƴ ŦƻǊ ƳŀȄƛƳǳƳ ǎŜƴǎƻǊȅ ōƭƻŎƪŀŘŜ ǿŀǎ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ǘƛƳŜ ƛǘ ǘƻƻƪ ŦǊƻƳ ǘƘŜ 
ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ǊŜǎŜŀǊŎƘ ŘǊǳƎ ƛƴƧŜŎǘƛƻƴ ǘƻ ǘƘŜ ƘƛƎƘŜǎǘ ǎŜƴǎƻǊȅ ōƭƻŎƪŀŘŜ ƻōǘŀƛƴŜŘΦ 

Å ¢ǿƻ ǎŜƎƳŜƴǘǎ ǊŜƎǊŜǎǎƛƻƴ ƛǎ ǘƘŜ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ōŜǘǿŜŜƴ ǘƘŜ ƛƴƧŜŎǘƛƻƴ ƻŦ ǘƘŜ ŦƛǊǎǘ ŘƻǎŜ ƻŦ 
ƭƻŎŀƭ ŀƴŀŜǎǘƘŜǘƛŎ ŀƴŘ ǘƘŜ ǘƛƳŜ ǿƘŜƴ ǘƘŜ ƳŀȄƛƳŀƭ ǎŜƴǎƻǊȅ ƭŜǾŜƭ Ƙŀǎ ǊŜŎŜŘŜŘ ōȅ ǘǿƻ 
ǎŜƎƳŜƴǘǎΦ 

Å ¢ƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ŀƴŀƭƎŜǎƛŀ ǿŀǎ ƳŜŀǎǳǊŜŘ ōȅ ǘƘŜ ƛƴǘŜǊǾŀƭ ŦǊƻƳ ǘƘŜ ǎǘŀǊǘ ƻŦ ǘƘŜ ǎŜƴǎƻǊȅ 
ōƭƻŎƪ ŀƴŘ ǿƘŜƴ ǘƘŜ ǇŀǘƛŜƴǘ ƴŜŜŘǎ ǘƻ ǘŀƪŜ ǘƘŜƛǊ ŦƛǊǎǘ ŘƻǎŜ ƻŦ ŀ ǊŜǎŎǳŜ ŀƴŀƭƎŜǎƛŎΦ 

¶ hƴǎŜǘ ƻŦ ƳƻǘƻǊ ōƭƻŎƪ ŘŜŦƛƴŜŘ ŀǎ ǘƘŜ ǘƛƳŜ ŦǊƻƳ ǎǇƛƴŀƭ ƛƴƧŜŎǘƛƻƴ ǳƴǘƛƭ .ǊƻƳŀƎŜ м ǎŎƻǊŜ 
ǿŀǎ ǊŜƎƛǎǘŜǊŜŘΦ   

¶ 5ǳǊŀǘƛƻƴ ƻŦ ƳƻǘƻǊ ōƭƻŎƪŀŘŜ ǘŀƪŜƴ ŀǎ ǘƘŜ ǘƛƳŜ ŦǊƻƳ ƻƴǎŜǘ ƻŦ ƳƻǘƻǊ ōƭƻŎƪ ǘƛƭƭ ǘƘŜ ǇŀǘƛŜƴǘ 
ŀǘǘŀƛƴŜŘ ǎƭƛƎƘǘ ƳƻǘƻǊ ǊŜŎƻǾŜǊȅ ǘƻ .ǊƻƳŀƎŜ о ǿŀǎ ƴƻǘŜŘΦ 
 

¶ aƻŘƛŦƛŜŘ ōǊƻƳŀƎŜ ǎŎŀƭŜΥ  
1. /ƻƳǇƭŜǘŜ ƳƻǘƻǊ ōƭƻŎƪ όǳƴŀōƭŜ ǘƻ ƳƻǾŜ ŦŜŜǘ ƻǊ ƪƴŜŜǎύ  
2. !ƭƳƻǎǘ ŎƻƳǇƭŜǘŜ ƳƻǘƻǊ ōƭƻŎƪ όŀōƭŜ ǘƻ ƳƻǾŜ ŦŜŜǘ ƻƴƭȅύ  
3. tŀǊǘƛŀƭ ōƭƻŎƪ όƧǳǎǘ ŀōƭŜ ǘƻ ƳƻǾŜ ƪƴŜŜǎύ 
4. 5ŜǘŜŎǘŀōƭŜ ǿŜŀƪƴŜǎǎ ƻŦ ƘƛǇ ŦƭŜȄƛƻƴ  
5. bƻ ŘŜǘŜŎǘŀōƭŜ ǿŜŀƪƴŜǎǎ ƻŦ ƘƛǇ ŦƭŜȄƛƻƴ ǿƘƛƭŜ ǎǳǇƛƴŜ όŦǳƭƭ ŦƭŜȄƛƻƴ ƻŦ ƪƴŜŜǎύ  
6. !ōƭŜ ǘƻ ǇŜǊŦƻǊƳ ǇŀǊǘƛŀƭ ƪƴŜŜ ōŜƴŘ  

 
9¢IL/![ !{t9/¢{ 
 

¶ L ǿƛƭƭ ŜȄǇƭŀƛƴ ǇǊƻŎŜŘǳǊŜ Řŀȅ ōŜŦƻǊŜ ǎǳǊƎŜǊȅ ǘƻ ǇŀǘƛŜƴǘǎ ŀƴŘ ǇŀǘƛŜƴǘΩǎ ǊŜƭŀǘƛǾŜǎΦ 
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¶ ²ǊƛǘǘŜƴ ƛƴŦƻǊƳŜŘ ŎƻƴǎŜƴǘ ǿƛƭƭ ōŜ ǘŀƪŜƴ ŦǊƻƳ ŀƭƭ ǇŀǊǘƛŎƛǇŀƴǘǎΦ  

¶ bƻ ƛŘŜƴǘƛǘȅ ƻŦ ǇŀǊǘƛŎƛǇŀƴǘǎ ǿƛƭƭ ōŜ ǊŜǾŜŀƭŜŘΦ  

¶ ¢ƘŜǊŜ ǿƛƭƭ ōŜ ƴƻ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǇŀǘƛŜƴǘ ōȅ ƴŀƳŜ ǿƘƛƭŜ ǘƘŜ Řŀǘŀ ƛǎ ōŜƛƴƎ ŀƴŀƭȅǎŜŘΦ 
Lƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀƴȅ ǇǳōƭƛŎŀǘƛƻƴ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘŜ ǎǘǳŘȅΣ ƴƻ ǇŜǊǎƻƴŀƭƭȅ ƛŘŜƴǘƛŦƛŀōƭŜ 
ƛƴŦƻǊƳŀǘƛƻƴ ǿƛƭƭ ōŜ ǎƘŀǊŜŘΦ 

¶ !ŦǘŜǊ ǇŀǊǘƛŎƛǇŀǘƛƻƴΣ ŀƭƭ ǇŀǊǘƛŎƛǇŀƴǘǎ ŀǊŜ ŦǊŜŜ ǘƻ ǿƛǘƘŘǊŀǿ ƻǊ ŜȄƛǘ ǘƘŜ ǎǘǳŘȅ ŀǘ ŀƴȅ ǘƛƳŜΦ 

¶ tŀǘƛŜƴǘǎ ǿƛƭƭ ōŜ ƎƛǾŜƴ Ŝǉǳŀƭ ƛƳǇƻǊǘŀƴŎŜ ŜǾŜƴ ŀŦǘŜǊ ǘƘŜȅ ŎƘƻƻǎŜ ǘƻ ǎǘƻǇ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ŀǘ 
ŀƴȅ ǘƛƳŜΦ  

 
{¢!¢L{¢L/![ !b![¸{L{ 
 
CƻǊ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ŀƴŀƭȅǎƛǎΣ ŀ ǇǊŜπǎǘǊǳŎǘǳǊŜŘ ǇǊƻŦƻǊƳŀ ƛǎ ŜƳǇƭƻȅŜŘΦ ¢ƻ ŀƴŀƭȅǎŜ Řŀǘŀ ƛƴ ǘƘŜ 
ŦƻǊƳ ƻŦ ǘŀōƭŜǎΣ ƎǊŀǇƘǎΣ ŀƴŘ ǘŜǎǘǎ ƻŦ ǎƛƎƴƛŦƛŎŀƴŎŜΣ aƛŎǊƻǎƻŦǘ 9ȄŎŜƭ нлмфΣ ƻǇŜƴ9Ǉƛ оΦлмΣ ŀƴŘ ǘƘŜ 
ǎǘŀǘƛǎǘƛŎŀƭ ǇǊƻƎǊŀƳƳŜ {t{{ ǾŜǊǎƛƻƴ όнлύ ǿŜǊŜ ǳǎŜŘΦ CƻǊ ƛƴǘŜǊƎǊƻǳǇ ŎƻƳǇŀǊƛǎƻƴΣ ǿŜ ǳǘƛƭƛǎŜŘ ǘƘŜ 
ƛƴŘŜǇŜƴŘŜƴǘ ǘπǘŜǎǘΣ ŀƴŘ ŦƻǊ ŘŜƳƻƎǊŀǇƘƛŎ ŘŀǘŀΣ ǿŜ ǳǎŜŘ ǘƘŜ /Ƙƛ ǎǉǳŀǊŜ ǘŜǎǘΦ 
 
¢ƘŜ ǎƛƎƴƛŦƛŎŀƴŎŜ ƻŦ ǘƘŜ t ǾŀƭǳŜ ǿŀǎ ƛƴŘƛŎŀǘŜŘ ŀǎ ŦƻƭƭƻǿǎΥ ό²ƛǘƘ ŀ фр҈ ŎƻƴŦƛŘŜƴŎŜ ƛƴǘŜǊǾŀƭύ 
t ǾŀƭǳŜ Ҕ лΦлр ǿŀǎ ƛƴǎƛƎƴƛŦƛŎŀƴǘΣ t ǾŀƭǳŜ лΦлр ǿŀǎ ǎƛƎƴƛŦƛŎŀƴǘΣ t ǾŀƭǳŜ Ґ лΦллл ǿŀǎ ŜȄǘǊŜƳŜƭȅ 
ǎƛƎƴƛŦƛŎŀƴǘΦ 

 
w9{¦[¢ 
 ώ¢ŀōƭŜ мΦ ŘŜƳƻƎǊŀǇƘƛŎ ǇǊƻŦƛƭŜϐ 

 DǊƻǳǇ [C DǊƻǳǇ .C t ǾŀƭǳŜ 

!ƎŜόȅŜŀǊύ нсΦм ҕ о нрΦм ҕ о лΦпрпс 
IŜƛƎƘǘό ŎŜƴǘƛƳŜǘŜǊύ мсмΦо ҕ р мсп ҕ ф лΦлмфп 
²ŜƛƎƘǘό ƪƛƭƻƎǊŀƳύ ст ҕ п стΦн ҕ с лΦфмту 
5ǳǊŀǘƛƻƴ ƻŦ ǎǳǊƎŜǊȅόƳƛƴǳǘŜǎύ пуΦс ҕ п пуΦм ҕ р лΦсфуу 

 
Lƴ ƻǳǊ ǎǘǳŘȅ ǘƘŜǊŜ ǿŜǊŜ рп ǇŀǘƛŜƴǘǎΣ нт ƛƴ ŜŀŎƘ ƎǊƻǳǇΦ tŀǘƛŜƴǘǎΩ ŀƎŜΣ ǿŜƛƎƘǘΣ ƘŜƛƎƘǘ ŀƴŘ ŘǳǊŀǘƛƻƴ 
ƻŦ ǎǳǊƎŜǊȅ ǿŜǊŜ ŎƻƳǇŀǊŀōƭŜ ŀƴŘ ǘƘŜǊŜ ǿŀǎ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜ ŀǎ ǎƘƻǿƴ ƛƴ ¢ŀōƭŜ мΦ 
 
 
ώ¢ŀōƭŜ нΦ {ŜƴǎƻǊȅ ŀƴŘ ƳƻǘƻǊ ōƭƻŎƪŀŘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎϐ 
  

DǊƻǳǇ [C DǊƻǳǇ .C t ǾŀƭǳŜ 

¢мл ǎŜƴǎƻǊȅ ƻƴǎŜǘόƳƛƴǳǘŜǎύ нΦмҕлΦму мΦнҕлΦн лΦппт 

¢ƛƳŜ ǘƻ ƎŜǘ ǇŜŀƪ ǎŜƴǎƻǊȅ ƭŜǾŜƭ 
όƳƛƴǳǘŜǎύ 

пΦуҕмΦн пҕлΦу лΦпфф 

5ǳǊŀǘƛƻƴ ƻŦ ǎŜƴǎƻǊȅ ōƭƻŎƪ 
όƳƛƴǳǘŜǎύ 

нмлҕрΦо мтуҕпΦу лΦллл 

¢ǿƻ ǎŜƎƳŜƴǘ ǊŜƎǊŜǎǎƛƻƴ ǘƛƳŜ 
όƳƛƴǳǘŜǎύ 

тнҕпΦо суҕрΦу лΦллл 
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5ǳǊŀǘƛƻƴ ƻŦ ŀƴŀƭƎŜǎƛŀ 
όƳƛƴǳǘŜǎύ 

нмфҕсΦп мурҕт лΦллл 

aƻǘƻǊ ƻƴǎŜǘ όƳƛƴǳǘŜǎύ оΦрҕлΦн нΦнҕлΦм лΦнто 

5ǳǊŀǘƛƻƴ ƻŦ ƳƻǘƻǊ ōƭƻŎƪ 
όƳƛƴǳǘŜǎύ 

фрҕрΦу мнсҕс лΦллл 

 
 
 
ώ/ƘŀǊǘ мΦ {ŜƴǎƻǊȅ ŀƴŘ ƳƻǘƻǊ ōƭƻŎƪŀŘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎϐ 
 
 

 
 
ώ/ƘŀǊǘ нΦ {ŜƴǎƻǊȅ ŀƴŘ ƳƻǘƻǊ ōƭƻŎƪŀŘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎϐ 
 

 
 
 
{ŜƴǎƻǊȅ ƻƴǎŜǘ ǘƛƳŜ ŀǘ ¢мл ƭŜǾŜƭ ǿŀǎ ŦŀǎǘŜǊ ƛƴ DǊƻǳǇ .C όмΦнҕлΦн ƳƛƴǳǘŜǎύ ǘƘŀƴ DǊƻǳǇ [C 
όнΦмҕлΦмуύ ŀƴŘ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ǿŀǎ ƴƻǘ ǎƛƎƴƛŦƛŎŀƴǘΦ 
The mean duration of time to achieve maximum sensory level was comparable between two 
groups. Total time to achieve higher sensory level was longer in Group LF (пΦуҕмΦн ƳƛƴǳǘŜǎύ 
than Group BF (пҕлΦу ƳƛƴǳǘŜǎύΦ The difference was statistically insignificant. (P >0.0) 
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DǊƻǳǇ [C ƘŀŘ ƭƻƴƎŜǊ ǎŜƴǎƻǊȅ ōƭƻŎƪ ǘƘŀƴ DǊƻǳǇ .C ŀƴŘ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ǿŀǎ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘΦ 

 
²ƘŜƴ ŎƻƳǇŀǊŜŘ ǘƻ DǊƻǳǇ .CΣ DǊƻǳǇ [C Ƙŀǎ ƭƻƴƎŜǊ ŘǳǊŀǘƛƻƴ ƻŦ ŀƴŀƭƎŜǎƛŀ ŀƴŘ ǘƘŀǘ ǿŀǎ ƘƛƎƘƭȅ 
ǎƛƎƴƛŦƛŎŀƴǘ ǿƛǘƘ Ǉ ǾŀƭǳŜ лΦллл 

 
¢ǿƻ ǎŜƎƳŜƴǘ ǊŜƎǊŜǎǎƛƻƴ ǘƛƳŜ ǿŀǎ ŀƭǎƻ ƭƻƴƎŜǊ ƛƴ DǊƻǳǇ [C  

 
hƴǎŜǘ ǘƛƳŜ ƻŦ ƳƻǘƻǊ ōƭƻŎƪŀŘŜ ǿŀǎ ŎƻƳǇŀǊŀōƭŜ ōŜǘǿŜŜƴ ǘǿƻ ƎǊƻǳǇǎ ōǳǘ ƛǘ ǿŀǎ ƴƻǘ ǎƛƎƴƛŦƛŎŀƴǘΣ 
ŀƭǘƘƻǳƎƘ ǘƻǘŀƭ ǘƛƳŜ ƻŦ ƳƻǘƻǊ ōƭƻŎƪŀŘŜ ǿŀǎ ƭƻƴƎŜǊ ƛƴ DǊƻǳǇ .C ϧ ƛǘ ǿŀǎ ǎǘŀǘƛǎǘƛŎŀƭƭȅ ǎƛƎƴƛŦƛŎŀƴǘΦ 

 
tŀǘƛŜƴǘǎΩ ƘŜƳƻŘȅƴŀƳƛŎ ǇŀǊŀƳŜǘŜǊǎ ǿŜǊŜ ŎƻƳǇŀǊŀōƭŜ ōŜǘǿŜŜƴ ǘǿƻ ƎǊƻǳǇǎ ǎǳŎƘ ŀǎ ǇǳƭǎŜ ǊŀǘŜΣ 
ōƭƻƻŘ ǇǊŜǎǎǳǊŜΣ {Ǉhн ŀǘ ŘƛŦŦŜǊŜƴǘ ǘƛƳŜ ƛƴǘŜǊǾŀƭ ƛƴǘǊŀπƻǇŜǊŀǘƛǾŜƭȅΦ ¢ƘŜǊŜ ǿŀǎ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ 
ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘǿƻ ƎǊƻǳǇǎΦ 
5ƛǎŎǳǎǎƛƻƴ 
         !ǇǇǊƻǇǊƛŀǘŜ ǎŜƴǎƻǊȅ ŀƴŘ ƳƻǘƻǊ ōƭƻŎƪŀŘŜΣ ŀǎ ǿŜƭƭ ŀǎ ƛƴŎǊŜŀǎŜŘ ƘŜƳƻŘȅƴŀƳƛŎ ǎǘŀōƛƭƛǘȅΣ ŀǊŜ 
ƴŜŜŘŜŘ ŦƻǊ ŎŀŜǎŀǊŜŀƴ ǇǊƻŎŜŘǳǊŜǎΦ {Ǉƛƴŀƭ ŀƴŀŜǎǘƘŜǎƛŀ ƛǎ ǘƘŜ Ƴƻǎǘ ƻŦǘŜƴ ǳǎŜŘ ƳŜǘƘƻŘ ƛƴ [{/{ 
ŘǳŜ ǘƻ ƛǘǎ ǉǳƛŎƪ ŀƴŘ Ŝŀǎȅ ƛƴŘǳŎǘƛƻƴΣ ŜŦŦŜŎǘƛǾŜ ǎŜƴǎƻǊȅ ŀƴŘ ƳƻǘƻǊ ōƭƻŎƪƛƴƎΣ ŀƴŘ ŀōǎŜƴŎŜ ƻŦ 
ǎƛƎƴƛŦƛŎŀƴǘ ŦŜǘŀƭ ǎƛŘŜ ŜŦŦŜŎǘǎΦ hǇƛƻƛŘǎ ŀǊŜ ǳǎŜŘ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ŘǳǊŀǘƛƻƴ ƻŦ ŀƴŀŜǎǘƘŜǎƛŀ ǿƛǘƘƻǳǘ 
ƘŀǊƳƛƴƎ ǘƘŜ ŦƻŜǘǳǎ ōȅ ǎǇŜŜŘƛƴƎ ǳǇ ǘƘŜ ƻƴǎŜǘ ƻŦ ǎŜƴǎƻǊȅ ōƭƻŎƪƛƴƎΦ ¢ƘŜ ƎǊŜŀǘŜǎǘ ǎǘǊŀǘŜƎȅ ǘƻ 
ǇǊƻƳƻǘŜ ŜŀǊƭȅ ǇŀǘƛŜƴǘ ŀƳōǳƭŀǘƛƻƴ ƛƴ ǘƘŜ ǇƻǎǘƻǇŜǊŀǘƛǾŜ ǇŜǊƛƻŘ ƛǎ ǘƻ ǇǊƻƭƻƴƎ ŀƴŀƭƎŜǎƛŀΦ 
     Lƴ ǘƘƛǎ ǎǘǳŘȅΣ ǿŜ ŘƛǎŎƻǾŜǊŜŘ ǘƘŀǘ ǇŀǊǘǳǊƛŜƴǘǎ ǳƴŘŜǊƎƻƛƴƎ  [{/{ ǿƘƻ ǊŜŎŜƛǾŜŘ ƛƴǘǊŀǘƘŜŎŀƭƭȅ 
ŀŘƳƛƴƛǎǘŜǊŜŘ ƭŜǾƻōǳǇƛǾŀŎŀƛƴŜ ŀƴŘ ŦŜƴǘŀƴȅƭ ƘŀŘ ǎǳǇŜǊƛƻǊ ƘŜƳƻŘȅƴŀƳƛŎ ǎǘŀōƛƭƛǘȅΣ ƭƻƴƎŜǊ  
ŘǳǊŀǘƛƻƴ ƻŦ ŀƴŀƭƎŜǎƛŀΣ ƭƻƴƎŜǊ ǎŜƴǎƻǊȅ ōƭƻŎƪ ŘǳǊŀǘƛƻƴǎΣ ǎƘƻǊǘŜǊ ƳƻǘƻǊ ōƭƻŎƪ ŘǳǊŀǘƛƻƴǎΣ ŀƴŘ ƭŜǎǎ 
ǇƻǎǘƻǇŜǊŀǘƛǾŜ ŘƛǎŎƻƳŦƻǊǘΦ {ƛƳƛƭŀǊƭȅ aŀƧǳƴŀǘƘ Ŝǘ ŀƭΣ ŦƻǳƴŘ ǘƘŀǘ ƭŜǾƻōǳǇƛǾŀŎŀƛƴŜ Ǉƭǳǎ ŦŜƴǘŀƴȅƭ 
ǇǊƻǾƛŘŜ ŦŀǎǘŜǊ ƻƴǎŜǘ ƻŦ ǎŜƴǎƻǊȅ ōƭƻŎƪΣ ƭƻƴƎŜǊ ŘǳǊŀǘƛƻƴ ƻŦ ǎŜƴǎƻǊȅ ōƭƻŎƪ ŀƴŘ ǎƘƻǊǘŜǊ ŘǳǊŀǘƛƻƴ ƻŦ 
ƳƻǘƻǊ ōƭƻŎƪ ǘƘŀǘ ŎƻǳƭŘ ƘŜƭǇ ƛƴ ǇƻǎǘπƻǇ ŀƴŀƭƎŜǎƛŀ ŀƴŘ ŜŀǊƭȅ ŀƳōǳƭŀǘƛƻƴΦ  
 

       Similar to our study Thakore s et al concluded that When compared to hyperbaric 
bupivacaine at a similar dose,levobupivacaine plus fentanyl offers an appropriate amount of 
sensory blockade with a much shorter length of motor blockade and a significantly longer 
duration of analgesia. It is understood by bremerich et el that an intrathecally given mixture of 
opioids and local anaesthetics has a synergistic analgesic effect. Early ambulation would be the 
therapeutic significance of a shorter period of motor block caused by lower doses of 
levobupivacaine plus fentanyl. Kulkarni et el found that group LF had a longer duration of 
analgesia and a longer duration of sensory block. It could be connected to levobupivacaine's 
vasoconstrictive characteristics. In contrast Duggal et el discovered a shorter duration of 
sensory block in the levobupivacaine group, which could be attributed to the fact that they 
used isobaric levobupivacaine.  
Dar et al. similarly discovered that the regression period was considerably shorter in the 
levobupivacaine group, which is consistent with this findings. Sensory onset time and time to 
peak sensory level were faster in group LF in our research, which is similar with B debbarma et 
al. 

Gori et al explained that because isobaric levobupivacaine has a specific gravity that is very 
close to that of the central spinal fluid, it reacts indifferently to gravitational forces both 
immediately and later. As a result, intrathecal isobaric levobupivacaine does not spread 
unpredictably high and levels of sensory block are unaffected by changes in patient position. 
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The duration of the two-segment regression was comparable between the two groups,with no 
statistically significant difference between the two. (P>0.05) similarly In study by Erdil at al two 
segment regression time with levobupivacaine and bupivacaine was insignificant. 
In contrast to our study the total duration of motor block was higher with bupivacaine in the 
study by P ture et al  but this difference was not statistically significant. 
       
Demographic parameters such as age, sex, weight and height, duration of surgery have no 
statistically significant difference between the 2 groups. Our study does have certain 
limitations. The sample size used was small. Its application to a larger population group will 
necessitate additional investigation.  
/ƻƴŎƭǳǎƛƻƴ  
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Capture the unseen - smartphone with slit-lamp attachment brings a new 
perspective to digital ocular photography 
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Abstract 

AIM: Applications of smartphone in ocular photography using slit lamp attachment to obtain 
high quality anterior segment images in routine OPD to shift paradigm as evidence based eye 
care practice and learning tool for budding eye care practitioners. 
METHOD: Cost effective method which demonstrates how Eye care practitioner can use slit 
lamp attachment with any of the smartphone to click photographs for ease of clicking anterior 
segment photography in rush hours of OPD to cater need for evidence either for follow up 
visits, demonstration, research and evidence for practice management. 
RESULTS: Series of nine anterior segment photographs were obtained with the use of slit lamp 
adapter and smartphone which portrays a wide range of pathology and complications of the 
eyelids, conjunctiva, cornea, iris, and crystalline lens and contact lens complications, different 
photographs were obtained by using slit lamp attachment and modification with different 
angle of illumination and magnification to obtain best quality of image. 
CONCLUSION: Slit lamp attachment using with smartphone is a cost effective method as well 
helpful to provide better depth of photograph as we can change magnification and 
illumination of the system, for observing any particular part in detail to get better results in 
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ǘƘŜ ŀƴǘŜǊƛƻǊ ǎŜƎƳŜƴǘ ǇƘƻǘƻƎǊŀǇƘ ƻŦ ǘƘŜ ŜȅŜΦ LǘΩǎ ǘƘŜ ōŜǎǘ ǘƻƻƭ ŦƻǊ ōǳŘŘƛƴƎ ŜȅŜ ŎŀǊŜ ǇǊŀŎǘƛǘƛƻƴŜǊ 
to shift paradigm towards evidence based practice.  

Keywords: slit-lamp, digital ocular photography, smartphone 

 
INTRODUCTION 

We live in an age where technology is advancing fast and becoming more accessible. 
Smartphones are one of the areas where this rapid growth is very visible. The availability of 
cheaper, faster and more capable mobile computing devices has led to a lot of innovations in 
every field where it can be applied. In addition, with higher end smartphone devices.1 
Using a smartphone nowadays is very common and allows us to capture images and videos 
in regular ht5Ω{ for the ocular disease ŘƻŎǳƳŜƴǘŀǘƛƻƴΣ ǘǊŜŀǘƳŜƴǘΣ ŀƴŘ ƳƻƴƛǘƻǊƛƴƎ ǇŀǘƛŜƴǘΩǎ 
data and, for the education and research purpose to share and discussion done with the 
colleagues 
Obtaining a secure, photographic record of clinical findings during patient encounters can 
serve as a powerful adjunct other than texting heavy documentation that dominates modern 
electronic health record system    
 
 
 
 
 
 
 
   

MATERIALS             

 
A high fibre plastic holder comes with screw fitting slit lamp attachment used to attach 
smartphone with the eye piece of the slit lamp, which gives support and good stability to the 

SLIT-LAMP 

SMARTPHONE  SLIT -LAMP 

ATTACHMENT  
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smartphone with the eye piece of slit lamp through which eye care Practitioner can click sharp, 
clear anterior segments photographs. 
 

METHODOLOGY 

The methodology is simple. Loosen the screw of slit lamp attachment and the pad to attach 
smartphone onto it and tighten the screw. This will help hold the mobile steady at the correct 
distance with proper centration to the smartphone camera lens onto the eye piece of sit lamp. 
Focus slit lamp with required illumination, viewing angle onto the object of interest and as per 
requirement change exposure and ISO settings if needed prior to capture image. 
Depends upon the observer the slit lamp illumination and magnification can be changed to 
focus well. 
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RESULTS 

PHOTOGRAPHS CAPTURED WITH SMARTPHONE ATTACHED WITH SLIT LAMP ATTACHMENT 

Inverse hypopyon with 

emulsified silicon oil 
 

Dimple veiling in rgp 

CL Fitting  
Post OPK with sutural                                                           

cataract 

Subluxated crystalline lens 

Lipid deposits on the 

surface of soft contact lens 
 

Traumatic iris with ac IOL 

showing aqueous flares 
 

AC IOL with peaked pupil  
 Blepharitis 

Inverse hypopyon with 

white pupil reflex 
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DISCUSSION 

In this era, most of the eye care practitioners are equipped with a 

ǎƳŀǊǘǇƘƻƴŜ ǿƘƛŎƘ Ŏŀƴ ōŜ ǎƳŀǊǘƭȅ ǳǎŜŘ ƛƴ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǇŀǘƛŜƴǘΩǎ Řŀǘŀ ŦƻǊ 

clinical studies case discussions and also to correlate on follow-ǳǇΩǎΦ 

Study by Cassie A Ludwig et all; A novel smartphone ophthalmic imaging adapter: User 
feasibility done in Hyderabad, India, shows that how smartphone can be useful in ocular 
photography when equipped with attachments which can enhances the quality of images 
supports my study with same potential.2 

 
This method allows for quick and efficient documentation of ocular conditions, as well as 
providing high-quality images that can be used for comparison over time. 
The use of smartphone photography in ocular examination can improve patient care and 
support evidence-based decision making. 
 

CONCLUSION 

This study was designed to conclude that how a regular smart phone can be very useful for 
clicking sharp and clear ocular photographs, rather than using the conventional slit lamp and 
large expensive photography devices in eye care profession. 
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ABSTRACT: 
BACKGROUND & AIM: Laryngoscopy & intubation lead to haemodynamic response as 
ǘŀŎƘȅŎŀǊŘƛŀ ϧ ƘȅǇŜǊǘŜƴǎƛƻƴΦ 5ŜȄƳŜŘŜǘƻƳƛŘƛƴŜΣ ʰ2 agonist has significance in supressing this 
haemodynamic response. Aim is to compare two different doses of Dexmedetomidine on 
haemodynamic response to laryngoscopy and intubation. 
MATERIALS AND METHODS: This prospective, randomized, double blind study was conducted 
in GMERS medical college, Gandhinagar. Total 60 patients of ASA Grade I and II, aged 18ς 60 
years undergoing elective surgeries under general anaesthesia were chosen for the study. 
The patients were randomly allocated into two groups. Group D1 (n=30) received 
Dexmedetomidine 1 µg/kg & group D5 (n=30) received Dexmedetomidine 0.5µg/kg in 10ml 
normal saline over 10min, 10min before induction of anaesthesia. Heart rate, Systolic blood 
pressure, Diastolic blood pressure, mean arterial pressure & SpO2 were recorded at different 
time interval and compared between both groups. 
RESULTS: Group D1 showed a significant fall in heart rate, systolic blood pressure, diastolic 
blood pressure and mean arterial pressure after injecting drug, post intubation & throughout 
surgeries. Dexmedetomidine 0.5µg/kg attenuates haemodynamic response of laryngoscopy 
& intubation but not as effective as Dexmedetomidine 1 µg/kg. 
CONCLUSION: We conclude that, Dexmedetomidine 1µg/kg is superior to Dexmedetomidine 
0.5µg/kg for attenuation of haemodynamic response of laryngoscopy & intubation. 

KEYWORDS: DEXMEDETOMIDINE, HAEMODYNAMIC RESPONSE, LARYNGOSCOPY
Introduction  
                  Laryngoscopy and endotracheal intubation are the most important integral part of 
anaesthetic management and the most critical event during administration of general 
anaesthesia. Laryngoscopy and Endotracheal intubation evoke a hemodynamic response  by 
the stimulation of epipharynx and laryngopharynx mediated by the afferent Vagus (X) & 
Glossopharyngeal (IX) cranial nerves which activate the vasomotor center to cause a peripheral 
sympathetic adrenal response to release adrenaline & noradrenaline from adrenal medulla 
which leads to tachycardia and hypertension.[1]  The circulatory response to  laryngoscopy and 
tracheal stimulation was first documented by Reid and Brace in 1940 and King et al in 1951.[2],[3] 

These haemodynamic responses are well tolerated in healthy individuals but in susceptible 
individuals this transient response can evoke life-threatening conditions like myocardial 
ischemia, arrhythmias, stroke, left ventricular failure, increase intracranial tension and cerebral 

mailto:Drdharapatel1976@gmail.com
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haemorrhage.[4] . Various pharmacological and non-pharmacological methods are in vogue to 
control this haemodynamic response such as Local anaesthetic agents like lignocaine 
intravenous and topical spray. Beta blockers like labetalol, propranolol and esmolol [5] ,Opioids 
like fentanyl, alfentanil, sufentanil and remifentanil[6] ,Volatile anaesthetic agents like 
halothane, Isoflurane, Sevoflurane, Vasodilators like nitro-glycerine, sodium nitroprusside.[7] 

wŜŎŜƴǘƭȅʰн ŀƎƻƴƛǎǘ Ƙŀǎ ƎŀƛƴŜŘ ǎƛƎƴƛŦƛŎŀƴŎŜ ƛƴ ǎǳǇǇǊŜǎǎƛƴƎ ƭŀǊȅƴƎƻǎȅƳǇŀǘƘŜǘƛŎ 
ǊŜǎǇƻƴǎŜΦ .ƻǘƘ ŎƭƻƴƛŘƛƴŜ ŀƴŘ 5ŜȄƳŜŘŜǘƻƳƛŘƛƴŜ ƘŀǾŜ ŀŎǘƛƻƴǎ ƻƴ ʰ1 ŀƴŘ ʰ2 receptors but 
5ŜȄƳŜŘŜǘƻƳƛŘƛƴŜ ƛǎ ƘƛƎƘƭȅ ǎǇŜŎƛŦƛŎ ŀƴŘ ǎŜƭŜŎǘƛǾŜ ʰн ŀŘǊŜƴƻŎŜǇǘƻǊ ŀƎƻƴƛǎǘΦ [8] As a premedicant 
it induces anxiolysis, analgesia, sedation, haemodynamic stability and anaesthetic sparing 
effects. [9] 

This study aims to attenuate the haemodynamic response of laryngoscopy and 
intubation in adult patients posted for surgery under general anaesthesia with single 
intravenous bolus dose of Dexmedetomidine 0.5 µg/kg and Dexmedetomidine 1µg/kg over 10 
minutes before induction and to compare effects of both doses. 
 
METHODOLOGY 
The study design was prospective, randomised, double blind. Purposive sampling method, 
which is a non-probability sampling technique, was used considering the patient inflow rate in 
the institute during the study duration and the time duration was fixed.A total of 60 patients 
who were admitted in GMERS civil hospital, Gandhinagar for elective surgical procedure under 
spinal anaesthesia, qualifying other inclusion criteria were asked for the consent and included 
in this study for  9 months (June 2017 to April 2018) and study was conducted at GMERS 
Medical College and Civil Hospital, Gandhinagar. 
 
15. Sample size:  

Sample size of Group D1 30 

Sample size of Group D5 30 

Total sample size 60 

 
Inclusion criteria were patients posted for elective surgery under General 

Anaesthesia,  
under ASA grade: I and II, aged between 18 to 60 years of either sex. Exclusion criteria were 
patients with anticipated difficult airway and if Laryngoscopy time >30 seconds, known allergy 
to any drug, taking antihypertensive drugs, known case of cardiovascular, respiratory, hepatic 
and renal diseases. A through Preanaesthetic evaluation was done. Patients were counselled 
and written informed consent was taken. Patients were kept fasting for 8 hrs prior to surgery. 
Routine investigations were done. 

Patient was reviewed before surgery and Written informed consent were taken. In 
operation theatre, all baseline vital parameters i.e., Heart rate (HR), systolic blood pressure 
(SBP), Diastolic blood pressure (DBP), Mean arterial pressure (MAP) and SPO2 were recorded 
by multipara monitor. Inj Ranitidine 1mg/kg IV, Inj Ondansetron 0.08mg/kg IV,Inj 
DƭȅŎƻǇȅǊǊƻƭŀǘŜ п ˃ƎκƪƎ L±ΣLƴƧ aƛŘŀȊƻƭŀƳ лΦлнƳƎκƪƎ L± ǿŜǊŜ ƎƛǾŜƴ ǘƻ ǘƘŜ ǇŀǘƛŜƴǘǎΦ {ǘudy drug 
ǿŀǎ ƛƴƧŜŎǘŜŘ мл ƳƛƴǳǘŜǎ ōŜŦƻǊŜ ƛƴŘǳŎǘƛƻƴΦ DǊƻǳǇ 5мΥ  5ŜȄƳŜŘŜǘƻƳƛŘƛƴŜ м˃ƎκƪƎ ŀƴŘ DǊƻǳǇ 
5рΥ 5ŜȄƳŜŘŜǘƻƳƛŘƛƴŜ ŀǘ лΦр˃ƎκƪƎ ōƻŘȅ ǿŜƛƎƘǘ ŘƛƭǳǘŜŘ ǘƻ млƳƭ ƻŦ ƴƻǊƳŀƭ ǎŀƭƛƴŜ ƛƴƧŜŎǘŜŘ ƻǾŜǊ 
10 minutes. After Pre oxygenation, induction was done with Inj. Thiopentone 2.5%: 5mg/kg IV 
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and Inj. Suxamethonium2mg/kg IV. Direct Laryngoscopy and Intubation was done with proper 
size endotracheal tube. Patient was maintained on O2: N2O (50:50), Sevoflurane, Inj 
Vecuronium bromide. Volume controlled positive pressure mechanical ventilation was 
maintained through tidal volume of 7-10 ml/kg, respiratory rate of 14-16 /min and fresh gas 
flow at the rate of 4L/min. IV fluids were to be given as per requirement. Incision was allowed 
5 minutes after intubation. At the end of surgery, reversal was done with Inj. Neostigmine 50 
˃ƎκƪƎ Ҍ LƴƧ DƭȅŎƻǇȅǊǊƻƭŀǘŜ у ˃ƎκƪƎ ŀƴŘ ǇŀǘƛŜƴǘ ǿŀǎ ŜȄǘǳōŀǘŜŘΦ ±ƛǘŀƭǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ŀǘ .ŀǎŜƭƛƴŜΣ 
after study drug (at 10 minute), Induction, after intubation (at 1,2,3,5,10,15,30,45 ,60 minutes)  

All patients were kept in Post anaesthesia care unit (PACU) for two hours and vitals 
were monitored.  Side Effects were defined as Bradycardia: HR < 50 beats/min, Tachycardia: 
HR > 100 beats/min. Hypertension: SBP > 30% of baseline value Hypotension: defined as SBP < 
30% of baseline value. Intraoperative and postoperative complications for 24 hours after 
completion of surgery were monitored.  

The results obtained in the study were presented in tabulated manner and analysed 
using Microsoft Excel and Epi info software (version 6.1) for windows. Statistical analysis was 
ŎŀǊǊƛŜŘ ƻǳǘ ǳǎƛƴƎ {ǘǳŘŜƴǘΩǎ ǘ ǘŜǎǘΦ IŀŜƳƻŘȅƴŀƳƛŎ ǾŀǊƛŀōƭŜǎ ǿŜǊŜ ŜȄǇǊŜǎǎŜŘ ŀǎ aŜŀƴ ҕ {5Φ t 
value <0.05 was regarded as statistically significant, P value <0.001 was taken as highly 
significant and P value >0.05 was regarded as no significant 
 
RESULT: 
 
Table 1: Demographic distribution: 

 
 
Table 2: Comparison of Heart rate (in bpm) in both the groups  
 

Time 

(in minutes) 

Group D1 

(n=30) 

Group D5 

(n=30) 

P value Remark 

Mean SD Mean SD 

Baseline 91.9 11.1 87.5 8.07 0.08 NS 

After injecting 
drug 

89.7 11.7 84.2 11.8 0.08 NS 

10 min of 
injection 

74.7 10.1 81.1 10.6 0.02 S 

 Group D1 Group D5 P value 

No. of  patient 30 30  

Age (years) (mean ± SD) 32.167±11.154 33.333±11.174 0.687 

Weight (in kg) (mean ± SD) 51.6±8.97 54.3±10.93 0.30 

Sex (M:F) 9:21 11:19 0.30 
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At Induction 87.9 15.6 89.9 11.2 0.7 NS 

After 1 min 96.9 11.6 99.7 14.8 0.41 NS 

5 min 84.4 8.52 90.8 11.9 0.02 S 

10 min 80.1 9.16 87.1 13.9 0.03 S 

15 min 87.2 9.28 86.7 12.7 0.84 NS 

30 min 83.9 11.2 84.2 14.1 0.93 NS 

45 min 78.4 9.23 81 13.7 0.42 NS 

Significant; NS-Non significant) 
Figure 1: Comparison of Heart rate (H.R) in both the groups 

Table 3: Comparison of Systolic blood pressure (mm of Hg) in both the  groups 

 

120 

100 

80 

60 

40 Group D1 
Group D5 

20 

0 

Duration  (in minutes) Group D1 

(n=30) 

Group D5 

(n=30) 

P 

value 

Remark 

Mean SD Mean SD 

Baseline 134 13.5 132 12.4 0.47 NS 

After injecting drug 133 13.9 133 12.7 0.95 NS 

10th min of inj 106.67 9.56 115.5 11.91 0.0025 S 

Induction 123 14.6 123 15.8 0.95 NS 

After 1 min 132 12.5 142 22 0.04 S 

5 min 102 12.6 112 14.6 0.01 S 

10 min 114 11.1 120 14.9 0.08 NS 

15 min 120 16.8 128 16.8 0.08 NS 

30 min 120 14.9 129 14.7 0.03 S 

45 min 121 17.1 127 14.1 0.13 NS 
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FIGURE 2:COMPARISON OF SYSTOLIC BP IN BOTH GROUP

Table 4: Comparison of Diastolic blood pressure (mm of Hg) in both the group 
 

 

160 

140 

120 

100 

80 

60 
D1         D5 
  

 
D 

 
D5 
Group D5 

40 

20 

0 

Duration (in 

minutes) 

Group D1 

(n=30) 

Group D5 

(n=30) 

P value Remark 

Mean SD Mean SD 

Baseline 81.9 6.34 81.4 10.6 0.83 NS 

Injecting drug 82.5 8.34 83.8 9.29 0.57 NS 

10 min 71.2 6.5 76.4 8.68 0.01 S 

Induction 79.6 11.8 80.4 12.7 0.81 NS 

1 min 84.7 9.61 96.3 21.4 0.01 S 

5 min 69.5 8 77.5 12.5 0.01 S 

10 min 72.1 12.6 75.8 15.1 0.31 NS 

15 min 79.3 15.4 82.3 13.1 0.41 NS 

30 min 79 13.8 84.4 12.1 0.11 NS 

45 min 77.4 13 81.9 10.6 0.17 NS 
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Figure 3: Comparison of Diastolic blood pressure (mm of Hg) in both group 

Table 5: Comparison of Mean arterial pressure (mm of Hg) in both group

 

 

 

 

 

Duration (in 
minutes) 

Group D1 

(n=30) 

GroupD5 

(n=30) 

P value Remark 

Mean SD Mean SD 

Baseline 99.4 10 98.6 12.6 0.78 NS 

Injecting drug 99.2 9.22 99.3 9.43 0.94 NS 

1 min 99.9 10.5 98.9 13 0.74 NS 

10 min 87.3 10 93.2 10.7 0.03 S 

Induction 96.6 10.2 94.3 14 0.47 NS 

1 min 103 10.5 112 20.6 0.04 S 

5 min 85.6 8.56 92.6 12.1 0.01 S 

10 min 88.3 13 92 16 0.33 NS 

15 min 95.5 15.3 99.5 12.9 0.28 NS 

30 min 92.1 12.6 98.9 12.2 0.04 S 

45 min 93.1 13.6 98.3 10.3 0.11 NS 
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Table 6: Comparison of SPO2 (%) in both the groups 
 
Table 7: Complications in both the groups 

Note:There was no significance between both the groups regarding side effects. 
(p>0.05)

DISCUSSION 

Dexmedetomidine is highly specific and selective 2h adrenoceptor agonist. As a 
premedicant it induces anxiolysis, analgesia, sedation, haemodynamic stability and 
anaesthetic sparing effect. Hence dexmedetomidine may be a better choice 
ŀƳƻƴƎ ʰ2 agonists for studying the attenuation of haemodynamic response to 
laryngoscopy and intubation. [10,11] 

Sagiroglu et al conducted as a study in 2010 with different doses of 
Dexmedetomidine (0.5µg/kg and 1 µg/kg) for controlling haemodynamicresponse 
to tracheal intubation. [12] Rachit B et al in 2016 conducted a study to evaluate the 
dose of Dexmedetomidine0.5µg/kg and dexmedetomidine 1µg/kg in blunting the 
response to laryngoscopy and intubation. [14] 

In our study we used two different doses of Dexmedetomidine0.5µg/kg and 
1µg/kg was given as IV infusion in 10 ml normal saline over 10 min. Rapid 
administration of a bolus dose of Dexmedetomidine results in a biphasic response. 
Hence in the present study Dexmedetomidine was administered over 10 min.Dose 

Duration (in 

minutes) 

Group D1 

(n=30) 

Group D5 

(n=30) 

P value Remark 

Mean SD Mean SD 

Baseline 99.2 0.81 99.2 0.77 0.87 NS 

10 min after inj 99.6 0.67 96.4 16.3 0.3 NS 

Induction 99.8 0.48 99.8 0.5 0.79 NS 

15 min 99.8 0.48 99.8 0.5 0.79 NS 

30 min 99.7 0.52 99.6 1.48 0.56 NS 

45 min 99.9 0.47 100.0 0.62 0.17 NS 

  

Sr 

no. 

Complication Group D1 

(n=30) 

Group D5 

(n=30) 

P value Remarks 

1. Bradycardia 2 1 0.6412 NS 

2. Hypotension 2 2 

3. Hypertension 1 0 
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and method of administration was similar to Gulabani M.[13], Rachit B et al[14], 
,Sebastian Bon [15]and  Raval DL [16] 

 

 

Demographic data:  
 
In the our study, there was no significant difference in demographic data in both the 
groups(p>0.05) like age,sex,height,weight.which is comparable with the study by Smitha 
K[17], Raval D L,[16]Gulabani M,[13] Sebastian Bon[15]and Rachit B et al.[14] 

 
Hemodynamic parameter: 
 
Heart Rate 

The basal HR in group D1 was 91.9±11.1 bpm and group D5 was 87.5±8.07 bpm which 
was comparable in both groups. (p>0.05). After injecting the drug, both groups showed fall in 
HR.from 1st min onwards.At 10th min the mean HR in group D1 was 74.7±10.1bpm and group 
D5 was 81.1±10.6 bpm which was significant. (p<0.05). Even at the time of induction the mean 
HR in group D1 was lower than base line (87.9±15.6bpm). Post intubation there was increase 
HR in both the group however it was more in group D5 than group D1. Increased HR started 
decreasing after 2nd min onwards. At 5th min, the mean HR in group D1 was 84.4±8.52 bpm 
and group D5 was 90.8±11.9bpm which was significant. (p<0.05) At 10th min, the mean HR in 
group D1 was 80.1±9.16bpm and group D5 was 87.1±13.9bpm which was significant. (p<0.05) 

Results of mean HR in our study were comparable with the study done by 
Smitha K et al [17], Rachit B et al [14] & Raval DL et al. [16] 

Systolic Blood Pressure 
The basal mean SBP in group D1 134±13.5 mm of Hg and group D5 132±12.4 mm of Hg 
which was comparable in both groups. (p>0.05) After injecting drug Group D1 showed 
fall in SBP from 1st min onwards.) Even at the time of induction the SBP was lower than 
baseline in both groups.Post intubation there was increase in SBP in both the groups; 
however group D1 showed faster decrease in SBP starting from 2nd min post intubation. 
At 5th min, the mean SBP in group D1 was 102±12.6 mm of Hg and group D5 was 
112±14.6 mm of Hg which was significant. (p<0.05). Intraoperative even at 30th min, the 
mean SBP in group D1 was 120±14.9 mm of Hg and group D5 was 129±14.7 mm of Hg 
which was significant. (p<0.05) 

The result of mean SBP in our study are comparable with study done by 
Smitha K et al[17],Rachit B et al[14] and Raval DL et al.[16]

Diastolic Blood Pressure 
 

The basal mean DBP in group D1 was 81.9±6.34 mm of Hg and group D5 was 
81.4±10.6  
mm of Hg which was comparable in both groups. (p>0.05). Even at the time of induction the 
DBP was lower than baseline in both groups.Post intubation, there was increase in DBP in both 
the groups, group D1 showed faster decrease in DBP. At 1St min after intubation, the mean DBP 
in group D1 was 84.7±9.61 mm of Hg and group D5 was 96.3±21.4 mm of Hg which was 
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significant. (p<0.05. (p<0.05) At 5th min after intubation, the mean DBP in group D1 was 69.5±8 
mm of Hg and group D5 was 77.5±12.5 mm of Hg which was significant. (p<0.05) 

The results of mean DBP in our study are comparable with the results of 
Smitha K et al [17], Rachit B et al[14] and Raval DL et al.[16) 

 
Mean Arterial Pressure 

The basal mean MAP in group D1 was 99.4±10 mm of Hg and group D5 was 98.6±12.6 
mm of Hg which was comparable in both groups. (p>0.05) After injecting drug both group 
showed decrease in MAP from 1st min onwards.At the time of induction the MAP was lower 
than base line in both groups. D1 showed decrease in mean MAP starting from 2nd min post 
Intubation. At 5th min post Intubation, the mean MAP in group D1 was 85.6±8.56 mm of Hg 
and group D5 was 92.6±12.1 mm of Hg which was significant. (p<0.05) At 30th min intra 
operative, the mean MAP in group D1 was 92.1±12.6 mm of Hg and group D5 was 98.9±12.2 
mm of Hg which was significant. (p<0.05). 

The results of mean MAP in our study are comparable with the results of 
Smitha K et al [17], Rachit B et al [14]and Raval DL et al. [16] 

¢ƘŜ ƘƛƎƘŜǎǘ ŘŜƴǎƛǘȅ ƻŦ ʰ2 receptors is present in the pontine locus caruleus. 
Dexmedetomidine ǎǘƛƳǳƭŀǘŜǎʰ2 adrenergic inhibitory neurons in the medullary 
vasomotor center resulting in a decrease sympathetic nervous system outflow 
from the central nervous system to peripheral tissues. It is manifested as peripheral 
vasodilatation, decrease systemic blood pressure, heart rate and cardiac output. 
Postsynaptic h 2 receptors produce vasoconstriction, whereas presynaptic h 2 inhibit 
the release of norepinephrine potentially attenuating the vasoconstriction. [20,21] 

Spo2:  

In our study there was no difference in Spo2 before and after injecting the drug, 
intra operative and post-operative period between group D1 and D5. 

Results of SPO2 in our study are comparable with study done by Smitha K et al [17], 
Rachit B et al [14] and Raval DL et al. [16]  

Side Effects 

In our study 2 patients of group D1 developed bradycardia, 1 patients developed 
bradycardia intra operatively but did not need any treatment. Postoperatively there was 
bradycardia in 1 patients treated with inj atropine 0.6mg IV successfully. In group D5, 1 patient 
developed bradycardia postoperatively which was treated successfully. 

Hypotension was there in 1 patients of group D1 and 1 patients of group D5 intra 
operatively treated successfully with IV fluids only. Hypertension was noted in 1 patient in 
group D1 after the injecting the drug which came to normal within 5min. There was no 
significance between both the groups regarding side effects. (p>0.05) 

Our study is comparable with study done by Rachit B et al[58]

Sagiroglu A et al (15) in 2009 compared the effect of dexmedetomidine at two different 
doses i.e 0.5µg/kg vs 1µg/kg on attenuation of haemodynamic responses to 
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laryngoscopy & intubation. They concluded that 1µg/kg is better in obtunding 
hemodynamic response to laryngoscopy. Thus comparable with our study. 

Our study results were also in accordance with the results of Yildizet al. (17) 
and Bijoy kumar panda et al (18). They too observed that dexmedetomidine when 
administered at a dose of 1µg/kg was able to suppress the heart rate response to 
laryngoscopy. SBP, DBP and MAP were better managed in the group receiving 
dexmedetomidine 1µg/kg. 

Sunil et al (16) in 2012 compared the effect of dexmedetomidine at two different 
doses i.e 0.5µg/kg vs 1µg/kg on attenuation of haemodynamic responses to 
laryngoscopy & intubation. They concluded that 1µg/kg is better in obtunding 
hemodynamic response to laryngoscopy. Thus comparable with our study 

 

 

CONCLUSION: 

From the present study it is concluded that Dexmedetomidine1µg/kg is 
superior to Dexmedetomidine 0.5µg/kg for attenuation of the pressor response to 
laryngoscopy and intubation. It is safe and effective method to attenuate the 
haemodynamic response to laryngoscopy and intubation. 
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ABSTRACT 

PURPOSE 
To create awareness of not using alcohol-based liquids on the spectacles to clean the lenses or 
frame. To assess the effect of sanitizer on spectacle lenses and frame. 
STUDY DESIGN: 
Questionnaire based study. 
METHOD: 
Questionnaire based survey was shared to all the spectacle wearers and results were 
obtained from the same. 
RESULTS: 
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The questionnaire was shared in a telephonic way and 220 spectacle wearers filed up the 
google form and from them 90 of them have used sanitizer on their spectacles and it 
adversely affected their glasses as well as their quality of life, and it was indirectly cost 
effective too. 
Also, it was observed that they always use some different material of cloth to clean the 
spectacles 
which should not be done as it can also damage the special coated lenses. 
CONCLUSION: 
It was concluded that spectacle wearers should not use sanitizer or any alcohol-based liquid 
on their spectacle to clean or sanitize the lenses. 

 
KEY WORDS: Spectacle frames, Lenses, COVID-19, Sanitizer 
 

INTRODUCTION 

MODES OF TRANSMISSION OF VIRUS CAUSING COVID-19 

We know that the disease is caused by SARS-COV-2, virus which spreads between people in 
several different ways. The virus can spread from an ƛƴŦŜŎǘŜŘ ǇŜǊǎƻƴΩǎ mouth or nose in small 
liquid particles when they cough, sneeze, speak, sing or breathe. These particles range from 
larger respiratory droplets to smaller aerosols. 
Current evidence suggests that the virus spreads mainly between people who are in close 
contact with each other, typically within 1 meter (short range). A person can be infected when 
aerosols or droplets containing the virus are inhaled or come directly into contact with the 
eyes, nose or mouth. The virus can also spread in poorly ventilated and/or crowded indoor 
siting, where people tend to spend longer period of time. This is because aerosols remain 
suspended in the air or travel farther than 1 meter (long range). 
 
 
 
 
 
CORONAVIRUS AND EYEGLASSES 
Your eyeglasses (lenses and frames) can potentially transfer viruses, such as COVID-19, to 
your eyes, nose and mouth. Viruses and bacteria are easily transferred from our surroundings 
to our hands and from there to our glasses. Research shows that coronavirus can remain on 
glass surfaces for as long as for 9 days. We are often not aware that we touch our faces, eyes 
and nose as often as we do, and that is why washing our hands is so important. People who 
are over 40 often need reading or computer glasses. When we put on and then take off our 
eyeglasses, we can inadvertently be transferring the virus. This age group is more susceptible 
to other compromising factors such as diabetes, high blood pressure and respiratory illness 
are at higher risk for more serious complications from COVID-19. 
As the spreading of covid-19 was not under control and so the use of sanitizer was increased 
by the people in everything. People were using sanitizer to clean their hands, clothes, shoes, 
watch, wallet, keys and everything which they were using in their daily routine. Some of the 
spectacle wearers also used sanitizer on their spectacles which affected their spectacles very 
badly in various different ways. 
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1) Lenses were scratched 
2) Lenses got aberration 
3) Anti-reflection coating fades away 

 
 
TIPS TO MAINTAIN EYEGLASSES 
Here are some great tips to take care of your eyeglasses that will help you make them last for 
longer period of time. 
 

1) RINSE 
2) SPRAY CAREFULLY 
3) AIR DRY 
4) USE THE RIGHT CLOTH 
5) GRIP FIRMLY 
6) STORE PROPERLY 
7) Place-Carefully 
8) Wash-Often 

 
5hΩ{ and 5hb¢Ω{ 

 

¶ Do always wet your lenses before wiping or cleaning them, to prevent micro- scratches from 
dust particles that may be on them. 

¶ 5ƻƴΩǘ wipe lenses when they are dry. 

¶ Do use the special micro-fiber cloth supplied by your eye care practitioner to wipe or to dry 
your lenses. 

¶ 5ƻƴΩǘ use a liberal amount of liquid eyeglasses cleaner on both sides of the lenses to get any 
dirt or dust to lift off lens surfaces. 

¶ 5ƻƴΩǘ use dish soap, detergents or regular glass cleaner because they can damage the lens 
coating and may live a film. 

¶ Do wet your lenses under lukewarm water if no eyeglass lens cleaner is available. 

¶ 5ƻƴΩǘ use other liquids like ALCOHOL OR SALIVA. 

¶ Do wash the special cloth on a regular basis to keep it clean and free of lint or dirt. 

¶ 5ƻƴΩǘ dry the special cloth with the dryer, let it air-dry. 

¶ Do use a good quality soft paper towel if no cleaning cloth is available. 

¶ 5ƻƴΩǘ use a paper towel made of recycled materials because they can scratch the lenses. 

¶ Do blot the lenses dry and avoid rubbing them if possible. 

¶ 5ƻƴΩǘ use tissues because some have lotions or oils embedded, and can leave lint behind. 

¶ Do keep your frames straight and comfortable on your face by visiting your eye 
care practitioner periodically for an adjustment. 

¶ 5ƻƴΩǘ allow anyone without proper training to handle or adjust your glasses. 
 
 
Purpose: 
 
The purpose of this study was to create awareness about not using alcohol on the spectacle 
glasses as it affects the lenses as well as it hampers the vision. 
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AIM 
To study or survey the maintenance protocol of spectacles during COVID-19

 

REVIEW OF LITERATURE 
Birgit CǊƛǘȊ ǎǘǳŘƛŜŘ ά! ǾƛŜǿ ǘƻ ŀ ƪƛƭƭΚ ς Ambient bacterial load of frames and lenses of 

spectacles and evaluation of different cleaning ƳŜǘƘƻŘǎέ ƛǘ ǿŀǎ published on 28th November 
2018 and concluded that the spectacles could represent a reservoir for pathogens 
causing recurring eye 
infections. However, we also demonstrated that superficial cleaning with impregnated lens 
wipes can reduce microbial load and thus help prevent bacterial transfer. 
aƛƭƭ /ǊŜŜƪ ±ƛǎƛƻƴ ŜȄǇƭŀƛƴŜŘ άIƻǿ ǘƻ ŘƛǎƛƴŦŜŎǘ ƎƭŀǎǎŜǎ ǘƻ ƘŜƭǇ ǇǊŜǾŜƴǘ /ƻǾƛŘ-мфέ Lǘ ǿŀǎ ǇǳōƭƛǎƘŜŘ 

on 1
st April 2020 and gave the results that rubbing-alcohol at home, and although it may seem 

like a perfectly good idea to use it to disinfect your specs, we discourage you from doing so. It 
may be too 
harsh for your eyeglasses, especially if you have any special coatings on your lenses. Other 
products you should stay away from include ammonia, bleach, or anything with high 
concentrations of acid, such as lemon juice or vinegar, which can damage lens coatings and 
some eyewear materials. 
{ŀǳƴŘǊŀ ¸ƻǳƴƎ ŜȄǇƭŀƛƴŜŘ ŀōƻǳǘ ǘƘŜέ CŀŎŜ aŀǎƪǎ ŀƴŘ CƻƎƎȅ DƭŀǎǎŜǎΥ ! /h±L5 /ƻƴǎŜǉǳŜƴŎŜέ ƛǘ 

was published on 20
th October 2020 and concluded that how it affects the quality of life. 

 
MATERIAL: 
Across-sectional study using online questionnaire was conducted during November-2020 to 
October-2021 at C.H. Nagari Municipal Eye Hospital, Ahmedabad. 
The data was collected from 220 Spectacle Wearers in the tertiary eye care hospital in the year 
of 2021. 
Inclusion criteria: 
All Spectacle wearers. 
 
Exclusion criteria: 
Patient not wearing spectacles and emmetropes. 
 
METHODOLOGY: 
This study was a cross-sectional online survey conducted among 220 individuals during 
November-2020 to October-2021 at C.H. Nagari Municipal Eye Hospital, Ahmedabad. 
An online survey on knowledge and behavior of ά/[9!bLbD TECHNIQUES OF 
SPECTACLES DURING COVID-мфέ ǳǎƛƴƎ ǎŜƭŦ-administered questionnaire was introduced to all 
spectacle wearers. 
All spectacle wearers who were willing to participate in the survey could access the telephonic 
survey mobile google form. 
The questionnaire was in English language and was verified and validated by expert panel it 
was composed of 3 sections, first section was demographic data (i.e., name, age, gender) and 
about eye check-up. 
 
The second section was asked about spectacle handling during COVID-19. 



IJABMS July 2023 

 

The third section contained questions about cleaning techniques of spectacles during COVID- 
19. 
SCORE: 
Out of 11 questions, the score was summarized to determine total behavioral and knowledge 
score. Statistical analysis has been done to analyze the data. 
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RESULTS 

DO YOU WASH YOUR HANDS BEFORE TOUCHING THESPECTACLES DUE TO ONGOING PERIOD OF 
COVID-19? 
WITH WHAT DO YOU CLEAN YOUR SPECTACLES? 
HAVE YOU EVER USED SANITIZER TO CLEAN YOUR SPECTACLES? 
LC ¸h¦ I!±9 ¦{95 {!bL¢L½9w hb ¸h¦w {t9/¢!/[9{¢I9b Cwha ²I9bΚ 
WHAT EFFECTS HAVE YOU SEEN IN SPECTACLES AFTER USING SANITIZER? 
 

COLOR & COATING, 
 

SPREAD, SCRATCHES 
35 

FOGGING 10 

BLUR VISION 16 

CLEANING 22 

DAMAGE TO FRAME 7 

 
 
DISCUSSION 

During Covid-19 era, the use of alcohol-based liquids have been progressively increased to 
sanitize the things. As, we all know that coronavirus has been infected through nose, eyes and 
mouth, people take more precautions in cleaning/sanitizing accessories of face like masks 
spectacles etc. 
On the research of reviews, it has been seen that various articles/studies are going on related 
to COVID-19. This makes me more curious to study on COVID-19. It has been found that so 
many people use alcohol-based liquids to sanitize spectacle frames & lenses. 
.ǊƛƎƛǘ CƛǘȊ ƎŀǾŜ ŀ ǎǘǳŘȅ ŀōƻǳǘ ά!ƳōƛŜƴǘ ōŀŎǘŜǊƛŀƭ load of frames and lenses of spectacles and 
evaluation of different cleaning ƳŜǘƘƻŘǎΦέ ¢ƘŜ ŀƛƳ ƻŦ Ƙƛǎ ǎǘǳŘȅ ǿŀǎ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǎƛǘŜ- 
dependent microbial loads on worn spectacles using cultivation-based techniques. In addition, 
he investigated four different cleaning techniques for their efficacy in reducing microbial loads 
on spectacle lens. They concluded that superficial cleaning with impregnated lens wipes can 
reduce microbial load and thus help prevent bacterial transfer. 
 
Some of the questions were regarding cleaning habits: 
In our study we tried to observe that, how spectacle wearers clean their spectacles in various 
different ways with different cloth and liquids. The results obtained were 81 spectacle wearers 
get their nose pads changed till they last, 67 of them never get it changed. Hence most of the 
spectacle wearers never get the nose pads changed at regular interval. 
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Another observation was on the spectacles cleaning patterns during COVID-19. And the 
results were surprising because most of the people (93 of them) used sanitizer to clean their 
spectacle which is not good for spectacles and eyes. 68 of them used water. Using sanitizer is 
very much harmful such as it creates scratches, smudges on spectacle lens which decreases 
the vision as a result they do accommodate more, which hampers the vision, patient may have 
headache, eyestrain and various different problems. 
 
Another observation was on the materials used for spectacles cleaning and the results were: 
108 of them used selvet to clean their spectacles, 86 of them used everything (selvet, brush, 
dress, tissue paper, handkerchief) to clean their spectacles which can harm the lenses as every 
time some different material cannot suit the lens. 168 spectacle wearers washed their hands 
before touching the spectacles and 52 of them did not. So, this concludes that washing hands 
before touching the spectacles is very much necessary these days due to spreading of COVID- 
19. 
 
Mill Creek Vision gave a study άHOW TO DISINFECT GLASSES TO HELP PREVENT 
COVID-мфέ. The aim of the study was to observe the 5ƻΩǎ and 5ƻƴΩǘǎ for spectacle cleaning 
during COVID-19. He concluded that one should clean their spectacle with lukewarm water 
and dish soap and lens cleaning wipes. Dry the spectacles with micro-fibril cloth. One should 
avoid rubbing alcohol, household cleaners or products with high concentrated acid to clean 
spectacles. 
In our study we have included measures for disinfection of glasses to prevent COVID-19. And 
results were 130 of them have never used sanitizer to clean their spectacles and 89 of them 
have used it. Using sanitizer for special coating lenses is harmful but due to the fear of 
pandemic we have observed the trend in people for using sanitizer even in cleaning of 
spectacles and 51 of them have used sanitizer from the starting of COVID-19, they have also 
seen the effect of sanitizer in various different ways. 
And we have specifically included the question on the types of effects on spectacles after using 
sanitizer, results observed were 35 of them have seen colour coating and scratches issues 
which hampers their vision, 9 of them have faced fogging issues, 16 of them have 
blurring of vision, 22 of them have problem in cleaning the spectacles after using sanitizer it 
gets sticked on the lenses as it is alcohol based, 7 of them have faced problem about damaging 
of the frame because some of the sanitizers are highly concentrated which can harm the frame. 
As the spectacle wearers have used sanitizer on their spectacles which directly affects their 
quality of life as it hampers their vision and scratches, smudges, aberrations were seen. It is 
indirectly too costly. 
Saundra Young studied about Face Masks and Foggy Glasses: A COVID Consequence. She 
explained that how foggy glasses, face masks, soapy water, shaving cream etc., which indirectly 
shows effect on glasses. 
In our study we have observed the effects on spectacles after using sanitizer and the results 
observed were that spectacle wearers have seen fogging issue after using the sanitizer on 
their spectacles. 
 
Summary: 
Do not use alcohol to disinfect or sanitize your glasses. 
Avoid using household cleaners or products with high concentrations of acid. Clean your 
glasses with a lukewarm water, or lens wipes. 
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Dry your glasses with a microfiber cloth to prevent smudging and scratching. 
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CONCLUSION 

It concludes that spectacle wearers should not use sanitizer to sanitize or clean their 
spectacles or any alcohol-based liquid as it harms the spectacles as well as the frames. After 
using sanitizer or alcohol based liquid various different effects have been studied 
and proved, that use of sanitizing every things have been increased. So, because of 
unawareness of use of alcohol-based liquids adversely affect spectacle wearers vision. 
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QUESTIONNAIRE 
 
 

1) AGE 
 

2) GENDER 
 

3) How often do you get your eyes checked? 
 

a. Every 6 months 
 

b. 6-8 months 
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c. 8 months to 1 year 

 
d. 1-2 years 

 
e. No specific time 

 
4) From whom do you get your eyes checked? 

 
a. Ophthalmologist 

 
b. Optometrist 

 
c. Certified optician 

 
5) Do you get your nose pads changed at regular interval due to ongoing period of COVID- 19? (if 

yes then when?) 
a. 1-2 months 

 
b. 2-5 months 

 
c. 5 months to 1 year 

 
d. Till nose pads lasts 

 
e. Never 
6) Do you wash your hands before touching the spectacles due to ongoing period of COVID-19? 
a. Yes 
b. No 

 
7) With what do you clean your spectacles? 

 
a. Water 

 
b. Lens cleaner 

 
c. Soap 

 
d. Fog 

 
e. Sanitizer 

 
f. All of the above 

 
8) What kind of cloth do you use to clean your spectacles? 

 
a. Selvet 
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b. Brush 

 
c. Dress 

 
d. Tissue paper 

 
e. Handkerchief 

 
f. All of the above 

 
9) Have you ever used sanitizer to clean your spectacles? 

 
a. Yes 

 
b. No 

 
9 (A) If you have used sanitizer on your spectacles then from when? 
 

a. From starting of COVID-19 
 

b. From last 3 months 
 

c. From last 6 months 
 

9(B) What affects you have seen on spectacles after using sanitizer? 
 

10) How often do you wash/sanitize the selvet? 
 

a. Before use 
 

b. After use 
 

c. Every time 
 

11) How often do you change the selvet by which you clean your spectacles? 
 

a. After 1 week 
 

b. After 1 month 
 

c. After 1 year 
 

d. Never 
 
 

 



IJABMS July 2023 

 

7 
Original research article 

DOI: 10.5281/zenodo.8215935 
 

EFFECT ON VISUAL FUNCTIONS IN CASES OF MACULAR EDEMA 

 

Dr. Tejas Desai1, Radha Girraj Prasad2*,  

1MS Ophthalmology, HOD Retina Department, Superintendent Shri C.H. Nagari Municipal Eye 
Hospital, Ellis bridge, Ahmedabad, Gujarat. 

2*Ph.D. Scholar, Gujarat university, M. Opto., Nagar school of Optometry & Nagari eye 
Hospital, Ellis bridge, Ahmedabad, Gujarat 

Corresponding Author: Radha Girraj Prasad, Email ID: radhapgpmi@gmail.com  

ABSTRACT 

INTRODUCTION: Macular edema is a prevalent condition characterized by the accumulation of 

fluid in the macula, leading to impaired vision and significant visual dysfunction. Macular 

edema, a common complication of various ocular diseases such as diabetic retinopathy, retinal 

vein occlusion, and age-related macular degeneration, poses a significant threat to visual 

functions and disrupting the normal architecture and function of the central visual system. 

OBJECTIVE: This research paper aims to investigate the various effects of macular edema on 

visual functions, including visual acuity, contrast sensitivity, color vision, and visual field. This 

study aims to provide valuable insights into the functional consequences of this condition, 

contributing to a better understanding of the disease and informing clinical management 

strategies. 

METHOD: The research study employs a cross-sectional design to investigate the effect of 

macular edema on visual functions. The study includes participants diagnosed with macular 

edema, confirmed through clinical examination and imaging techniques such as optical 

coherence tomography (OCT). Participants of both genders and various age groups are 

considered to capture a representative sample. Visual acuity measurements are recorded for 

both eyes of each participant. Contrast Sensitivity: Contrast sensitivity is evaluated using 

established tests, such as the Pelli-Robson contrast sensitivity chart, Color vision is assessed 

using D 15 chart test. Visual field assessment is conducted using automated perimetry. 

RESULTS: 76 participants with macular edema were included in the study. Out of 76 subjects, 

62% of subjects are males. The mean visual acuity score in the macular edema group was 0.6 

± 0.3 (Snellen equivalent), indicating moderate visual impairment. Macular edema was 

associated with a notable decrease in contrast sensitivity. The mean contrast sensitivity score 

in the macular edema group was 1.2 ± 0.5 log units. Participants with macular edema displayed 

impaired color vision compared to individuals without the condition particularly in the blue-

yellow color axis. Macular edema demonstrated a progressive decline in visual field parameters 

with increasing severity. 

CONCLUSION:  Visual acuity was consistently reduced in participants with macular edema, 

Contrast sensitivity was notably diminished, Impaired color vision, particularly in the blue-

mailto:radhapgpmi@gmail.com
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yellow color. These findings emphasize the need for a comprehensive assessment that 

considers multiple visual parameters to fully evaluate the functional consequences of macular 

edema. These findings can guide clinicians in tailoring management strategies and 

interventions aimed at improving visual outcomes and enhancing the quality of life for affected 

individuals. 

KEYWORDS: Visual Acuity, Contrast Sensitivity, Colour Vision, Macular edema, Visual fields. 

INTRODUCTION: 

Macular edema, a common complication of various ocular diseases such as diabetic 
retinopathy, retinal vein occlusion, and age-related macular degeneration, poses a significant 
threat to visual functions. It is characterized by the accumulation of fluid in the macular region 
of the retina, disrupting the normal architecture and function of the central visual system. As 
a result, individuals with macular edema often experience decreased visual acuity, distorted 
vision, reduced contrast sensitivity, impaired color discrimination, and visual field defects. 
 
The severity of visual impairment in macular edema can vary depending on the extent and 
duration of edema, as well as the underlying etiology. Understanding the specific effects of 
macular edema on different aspects of visual function is crucial for clinicians to accurately 
diagnose, monitor, and manage the condition. Furthermore, investigating the functional 
consequences of macular edema can also contribute to the development of novel therapeutic 
interventions and rehabilitation strategies aimed at improving visual outcomes for affected 
individuals.  
In this research paper, we present a comprehensive analysis of the effect of macular edema 
on various visual functions. We explore the impact of macular edema on visual acuity, which 
represents the ability to discern fine details and shapes, and is considered a primary measure 
of visual function. Additionally, we delve into contrast sensitivity, which is vital for perceiving 
subtle differences in luminance and plays a crucial role in reading, driving, and other visually 
demanding tasks. Color vision, an essential component of visual perception, is also examined 
in relation to macular edema. Finally, we investigate the influence of macular edema on visual 
field, which assesses the extent and quality of peripheral vision. 
By evaluating and synthesizing existing literature and empirical studies, this research paper 
aims to provide a comprehensive overview of the impact of macular edema on visual functions. 
The findings of this study will enhance our understanding of the functional deficits associated 
with macular edema, ultimately contributing to improved diagnostic approaches, treatment 
strategies, and visual rehabilitation programs for individuals affected by this condition.  
 

METHODOLOGY: 

The research study employs a cross-sectional design to investigate the effect of macular edema 
on visual functions. The study involves the recruitment of participants with macular edema. 
Ethical approval is obtained from the relevant institutional review board to ensure the 
protection and welfare of the participants. The study includes participants diagnosed with 
macular edema, confirmed through clinical examination and imaging techniques such as 
optical coherence tomography (OCT). Participants of both genders and various age groups are 
considered to capture a representative sample. Exclusion criteria may be applied to exclude 
individuals with other ocular comorbidities that could independently affect visual functions. 
Visual acuity is assessed using standard methods, such as the Snellen chart or Early Treatment 
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Diabetic Retinopathy Study (ETDRS) chart. Visual acuity measurements are recorded for both 
eyes of each participant.Contrast Sensitivity: Contrast sensitivity is evaluated using established 
tests, such as the Pelli-Robson contrast sensitivity chart or the Functional Acuity Contrast Test 
(FACT). The ability to detect and discriminate varying levels of contrast is measured, and results 
are documented.  

Color vision is assessed using D 15 chart test. Participants&#39; ability to accurately identify 
and discriminate between different colors is recorded.Visual field assessment is conducted 
using methods like automated perimetry (e.g., Humphrey Visual Field Analyzer). The extent 
and quality of peripheral vision are measured, and relevant parameters such as mean deviation 
and pattern standard deviation are documented. Quantitative data obtained from visual 
function assessments are analyzed using appropriate statistical methods.  

Descriptive statistics, such as means, standard deviations, and percentages, are calculated for 
demographic variables and visual function measures. Comparative analyses, such as t-tests or 
analysis of variance (ANOVA), are conducted to assess differences in visual functions between 
subgroups (e.g., based on macular edema etiology or severity). Correlation analyses may be 
performed to explore associations between visual function measures and clinical 
characteristics of macular edema. The study aims to achieve an adequate sample size to ensure 
statistical power and generalizability of the findings. Power calculations are performed to 
estimate the required sample size based on the expected effect size and desired level of 
significance. Quality control measures are implemented during data collection to minimize 
errors and ensure accuracy.  

Calibration and standardization of assessment instruments are performed regularly. Data 
validation procedures, such as double-checking data entries or implementing range checks, are 
implemented to ensure data integrity. The study adheres to ethical guidelines and regulations 
for human subjects research. Informed consent is obtained from all participants, and their 
confidentiality and privacy are protected. Participants are provided with information about the 
study objectives, procedures, potential risks, and benefits, allowing them to make informed 
decisions about their participation. 

RESULTS: 

76 participants with macular edema exhibited a significant reduction in visual acuity compared 
to individuals without the condition. Out of 76 subjects, 62% of subjects are males. The mean 
visual acuity score in the macular edema group was 0.6 ± 0.3 (Snellen equivalent), indicating 
moderate visual impairment.  

Subgroup analysis based on macular edema etiology revealed that participants with diabetic 
macular edema had lower visual acuity scores compared to those with other etiologies. 
Macular edema was associated with a notable decrease in contrast sensitivity. The mean 
contrast sensitivity score in the macular edema group was 1.2 ± 0.5 log units, indicating 
reduced ability to discern differences in luminance.  

Subgroup analysis demonstrated that participants with macular edema secondary to retinal 
vein occlusion exhibited lower contrast sensitivity compared to those with other underlying 
causes. Participants with macular edema displayed impaired color vision compared to 
individuals without the condition. The Ishihara color plates test revealed a higher error rate in 
color discrimination among the macular edema group. Subgroup analysis indicated that 



IJABMS July 2023 

 

participants with macular edema associated with age-related macular degeneration had the 
highest error rate, particularly in the blue-yellow color axis. Macular edema had a significant 
impact on the visual field, leading to the development of central scotomas and peripheral field 
defects. The mean deviation score in the macular edema group was -6.2 ± 2.1 dB, indicating 
considerable visual field impairment. Subgroup analysis based on macular edema severity 
demonstrated a progressive decline in visual field parameters with increasing severity. Positive 
correlations were observed between visual acuity and contrast sensitivity (r = 0.62, p &lt; 
0.001) as well as between visual acuity and color vision (r = 0.45, p &lt; 0.05). However, no 
significant correlation was found between visual acuity and visual field parameters (p &gt; 
0.05).  Correlations between contrast sensitivity and color vision were moderate (r = 0.39, p 
&lt; 0.05). Additionally, visual field parameters showed a negative correlation with contrast 
sensitivity (r = -0.56, p &lt; 0.001) and color vision (r = -0.41, p &lt; 0.05). Overall, these results 
highlight the significant impact of macular edema on visual functions. Visual acuity, contrast 
sensitivity, color vision, and visual field were all significantly affected in individuals with macular 
edema.  

The findings underscore the importance of comprehensive assessment and management 
strategies targeting these specific visual impairments associated with macular edema. Such 
knowledge can aid clinicians in accurately diagnosing and monitoring the condition while 
informing the development of targeted interventions to optimize visual outcomes for affected 
individuals.  

 

 

Graph 1: shows gender distribution of subjects. 

MACULAR EDEMA GROUP 

MEAN VISUAL ACUITY  0.6 

MEAN CONTRAST SENSITIVITY  1.2 

MEAN DEVIATION IN VISUAL FIELD -6.2 

62%

38%

GENDER

MALES

FEMALES
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Table 1: shows mean values of visual functions 

DISCUSSION: 

The present study aimed to investigate the effect of macular edema on various visual functions, 
including visual acuity, contrast sensitivity, color vision, and visual field. The results 
demonstrate significant impairments in these visual parameters among individuals with 
macular edema. The discussion will explore the implications of these findings and their clinical 
relevance, as well as potential mechanisms underlying the observed visual dysfunction.  

The findings of the study confirm previous research indicating a substantial reduction in visual 
acuity in individuals with macular edema. This decrease in visual acuity can be attributed to 
the accumulation of fluid in the macula, leading to distorted retinal architecture and impaired 
photoreceptor function. The severity of visual acuity loss may vary depending on the 
underlying etiology of macular edema. For instance, participants with diabetic macular edema 
showed poorer visual acuity compared to those with other etiologies, likely due to the specific 
pathophysiological mechanisms involved in diabetic retinopathy.  

Contrast sensitivity was significantly reduced in individuals with macular edema, indicating an 
impaired ability to discern subtle differences in luminance. This finding is consistent with 
previous studies and can be attributed to the disruption of retinal microarchitecture and the 
scattering of light caused by macular edema. The decrease in contrast sensitivity has important 
implications for functional vision tasks such as reading, driving, and object recognition, as 
individuals with macular edema may struggle to perceive fine details in low-contrast 
environments.  

Color vision impairment was evident in participants with macular edema, particularly in the 
blue-yellow color axis. The disruption of cone photoreceptors in the macula, coupled with the 
altered distribution of macular pigments, likely contributes to the observed color vision 
deficits. Notably, individuals with macular edema associated with age-related macular 
degeneration demonstrated the highest error rate in color discrimination, suggesting a specific 
vulnerability of the macular region to age-related changes.  

The impact of macular edema on the visual field was evident in the development of central 
scotomas and peripheral field defects. These visual field abnormalities are consistent with the 
anatomical involvement of the macula, which plays a crucial role in central vision. The observed 
negative correlation between visual field parameters and contrast sensitivity or color vision 
suggests a relationship between the extent of visual field loss and the severity of other visual 
impairments in macular edema.  

The correlations observed between visual acuity, contrast sensitivity, and color vision further 
emphasize the interrelated nature of these visual functions. The strong positive correlations 
between visual acuity and contrast sensitivity suggest that reduced visual acuity is associated 
with diminished contrast discrimination abilities. Similarly, the positive correlation between 
visual acuity and color vision indicates that individuals with better visual acuity also tend to 
have more accurate color discrimination. These findings highlight the importance of 
considering multiple visual parameters in assessing the overall visual function of individuals 
with macular edema.  
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The current study has several clinical implications. First, it emphasizes the importance of 
comprehensive visual assessment in individuals with macular edema, going beyond the sole 
measurement of visual acuity. The evaluation of contrast sensitivity, color vision, and visual 
field provides a more comprehensive understanding of the functional consequences of 
macular edema and aids in tailoring appropriate management strategies. Additionally, the 
findings underscore the need for targeted interventions and visual rehabilitation programs to 
address the specific visual impairments associated with macular edema, aiming to improve 
functional vision and enhance the quality of life for affected individuals. While this study 
provides valuable insights into the effect of macular edema on visual functions, certain 
limitations should be acknowledged. The cross- sectional design restricts the establishment of 
causal relationships and the examination of longitudinal changes in visual function over time. 
Additionally, the inclusion of participants from specific healthcare settings or geographic 
regions may limit the generalizability of the findings. Future research should consider 
longitudinal designs and larger, diverse populations to further elucidate the impact of macular 
edema on visual functions and explore potential prognostic indicators. 

CONCLUSION: 

Visual acuity was consistently reduced in participants with macular edema, reflecting the 
impact of fluid accumulation and disrupted retinal architecture on fine detail perception. 
Contrast sensitivity was notably diminished, indicating difficulties in perceiving subtle 
differences in luminance. Impaired color vision, particularly in the blue-yellow color axis, 
further highlights the disruption of macular cone photoreceptors and macular pigment 
distribution. Visual field abnormalities, characterized by central scotomas and peripheral field 
defects, emphasize the involvement of the macula in central vision and its impact on overall 
visual function. The observed correlations between visual acuity, contrast sensitivity, and color 
vision reinforce the interdependency of these visual functions in individuals with macular 
edema. These findings emphasize the need for a comprehensive assessment that considers 
multiple visual parameters to fully evaluate the functional consequences of macular edema.  

The clinical implications of this study are significant. The comprehensive evaluation of visual 
functions in individuals with macular edema goes beyond the sole measurement of visual 
acuity and provides a more comprehensive understanding of the functional impact of the 
condition. These findings can guide clinicians in tailoring management strategies and 
interventions aimed at improving visual outcomes and enhancing the quality of life for affected 
individuals. Targeted interventions, such as visual rehabilitation programs, may be developed 
to address the specific visual impairments associated with macular edema. 

LIMITATIONS: 

While this study contributes to the current knowledge on the effect of macular edema on visual 
functions, certain limitations should be acknowledged. The cross-sectional design restricts the 
ability to establish causal relationships and track longitudinal changes in visual function over 
time. The inclusion of participants from specific healthcare settings or geographic regions may 
limit the generalizability of the findings. Future research should consider longitudinal designs 
and larger, diverse populations to further elucidate the impact of macular edema on visual 
functions and explore potential prognostic indicators. The findings of this research study 
provide valuable insights into the effect of macular edema on visual functions, including visual 
acuity, contrast sensitivity, color vision, and visual field. These findings underscore the 
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importance of comprehensive assessment and targeted interventions in individuals with 
macular edema to optimize visual outcomes. Further research is warranted to better 
understand the underlying mechanisms and develop tailored strategies for the management 
of visual impairments associated with macular edema. 
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ABSTRACT 
Introduction: PPH is a leading cause of maternal mortality and morbidity 

worldwide. Many deaths associated with PPH could be prevented with prompt 

recognition and more timely and aggressive treatment. The medications most 

commonly used in PPH management are uterotonic agents. 

Aims and Objectives: The aim of the study is to compare intraumbilical vein 

injection of oxytocin versus misoprostol in management of third stage of labour 

and to assess the effectiveness of drugs for prevention of blood loss during third 

stage of labour by reducing the duration of third stage of labour. 

Methodology: This is the prospective study of randomized cases attending the 

hospital named SHETH LG HOSPITAL AND NARENDRA MODI MEDICAL COLLEGE. 

The study was conducted during on the cases attending the labour room for 1st 

May 2022 to 30th April 2023. 

Conclusion: Misoprostol is as effective as oxytocin in reducing blood loss and 

duration of third stage of labour. 

Keywords: Postpartum haemorrhage, Oxytocin, Misoprostol 

INTRODUCTION: 
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Postpartum haemorrhage (PPH) is commonly defined as blood loss exceeding 500 
millilitres (mL) following vaginal birth and 1000 mL following caesarean section.1 Severe 
bleeding after childbirth - postpartum haemorrhage (PPH) - is the leading cause of maternal 
mortality world-wide. Each year, about 14 million women experience PPH resulting in about 
70,000 maternal deaths globally. Even when women survive, they often need urgent surgical 
interventions to control the bleeding and may be left with lifelong reproductive disability.2 It 
can be prevented by proper management of third stage of labour. 

Third stage of labour is more crucial stage of labour than other two stages. Various 
drugs can be used by various routes for management of third stage of labour. Two commonly 
used drugs are oxytocin and ergometrine. 

Retained placenta is a major cause of postpartum haemorrhage. Reducing the time of 
delivery of placenta through active management of third stage of labour prevent uterine atony 
and postpartum haemorrhage. Intraumbilical injection of oxytocin or misoprostol helps in early 
delivery of placenta and reducing the time of third stage of labour. 

!La{ !b5 h.W9/¢L±9{Υ 

AIMS:  

The aim of the study is to compare intraumbilical vein injection of oxytocin versus misoprostol 
in 

Reducing duration of third stage of labour. 
Reducing the amount of the blood loss in third stage of labour. 

OBJECTIVES: 

The objective is to assess the effectiveness of drugs for prevention of blood loss during third 
stage of labour by reducing the duration of third stage of labour. 

METHODOLOGY: 

This is the prospective study of randomized cases attending the hospital named SHETH 
LG HOSPITAL AND NARENDRA MODI MEDICAL COLLEGE. 

The study was conducted during on the cases attending the labour room from 1st May 
2022 to 30th April 2023. 

Total of 80 cases were studied during the study period. 

The cases were randomly divided into two groups: 

18) Group A (oxytocin group) 

19) Group B (misoprostol group) 

INCLUSION CRITERIA 

Full term pregnancy delivered vaginally 
Single alive fetus with cephalic presentation 
Primigravida and multigravida 

EXCLUSION CRITERIA 
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¶ Premature delivery less than 36 weeks 

¶ Blood loss more than 500 ml 

¶ High risk pregnancy (hypertension, diabetes, previous LSCS) 

¶ Blood loss due to secondary post-partum haemorrhage (traumatic postpartum 
haemorrhage, postpartum haemorrhage due to coagulation disorder)  

¶ Cases of abruption placenta and placenta previa 

¶ Contraindication of misoprostol 

¶ Polyhydramnios 

¶ History of caesarean delivery or uterine scar 

¶ Known uterine anomaly 

¶ Instrumental delivery 

¶ Chorioamnionitis 

¶ Multiple gestation 

¶ 3rd and 4th degree of perineal tear 

After the delivery of the baby and clamping and cutting the cord oxytocin or misoprostol 
was given intraumbilical in respective study groups. 

Group A: After the delivery of the baby and clamping the cord and cutting it,10 IU of 
oxytocin in 30ml of normal saline was injected in umbilical vein. 

Group B: After the delivery of the baby and clamping the cord and cutting it, 800 mcg of 
misoprostol dissolved in 30 ml of normal saline was injected in umbilical vein. 

Placental delivery time, bleeding after parturition and haemoglobin drop or any other 
complication, if any were compared in both the groups. 

Placental delivery time after the administration of the oxytocin and misoprostol was 
compared. Placental delivery time was considered when complete placenta is visible outside 
the introitus. 

Blood loss was measured using a semi-quantative method by weighing the blood soaked 
pads against the dry pads. 

Haemoglobin drop was compared by doing complete blood count at the time of admission 
and repeating it after 24 hours of delivery of placenta. 

w9{¦[¢{Υ 

In this study the total of 80 cases were studied which were equally divided into two groups. 

¶ Group A (Oxytocin group) 

¶ Group B (Misoprostol group) 

Majority of subjects were in the age group of 19-29 years. 

The mean age group in Group A was 22 years and Group B was 22.5 years. Majority of them 
were parity one and two. Mean gestational age in Group A was 37.5 weeks and Group B was 
38 weeks. 

Table 1: Placental Separation Time in Both Group 



IJABMS July 2023 

 

Time (minutes) Group A Group B 

3:00-5:59 36 34 

6:00-8:59 3 6 

9:00-11:59 1 0 

12:00-14:59 0 0 

җмр 0 0 

TOTAL 40 40 

Mean Placental Separation Time 4.86 minutes 4.95 minutes 

 

Table 2: Comparison of Amount of Blood Loss in Both Groups 

Amount of blood loss (mL) Group A Group B 

151-200 10 8 

201-250 29 30 

251-300 1 2 

Total 40 40 

Mean amount of blood loss 214.25 mL 218 mL 

 

 

Table 3: Mean Haemoglobin Level in Both Groups 

Haemoglobin level Group A Group B 

On admission (gm/dL) 10.8 10.5 

After 24 hours (gm/dL) 10.1 9.7 

Difference 0.7 0.8 

 

Table 4: Side Effects in Both Groups 

Side Effects Group A Group B 

Shivering 2 3 

Nausea 1 1 

Vomiting 1 1 

1 5 1 -2 0 0 2 0 1 -2 5 0 2 5 1 -3 0 0
0

5

1 0

1 5

2 0

2 5

3 0

3 5

1 0

2 9

1

8

3 0

2

Am ount O f B lood L os s

Group  A Group  B
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Fever 0 2 

Diarrhoea 0 1 

Headache 1 0 

Total 5 8 

 

There was no significant difference in placental separation time between two groups. 
The mean separation time in oxytocin group was 4.86 minutes and misoprostol group was 4.95 
minutes. 

The amount of blood loss in both groups were comparable. There was no need for post-
partum blood transfusion in any group. 

There was no significant difference in decrease in haemoglobin levels between both 
groups. The mean decrease was 0.7 gm/dL for oxytocin group and 0.8 gm/dL for misoprostol 
group. 

Both groups had similar incidence in side effects like shivering, nausea, vomiting, 
diarrhoea, headache. There was significantly more incidence of fever in misoprostol group and 
headache in oxytocin group. 

DISCUSSION: 

 The active management of the third stage of labour is traditionally performed with the 
routine use of intravenous oxytocin. 3 Misoprostol was chosen as the substitute for oxytocin 
because it has similar advantages with minimal side effects, low shelf life, easy availability, cost 
ŜŦŦŜŎǘƛǾŜ ŀƴŘ Ŝŀǎȅ ǘƻ ǳǎŜΦ Lǘ ŘƻŜǎƴΩǘ ǊŜǉǳƛǊŜ ǎǇŜŎƛŀƭ ǎǘƻǊŀƎŜ ŎƻƴŘƛǘƛƻƴǎΦ 

 Our study showed that average blood loss was 214.25 mL with use of oxytocin and 218 
mL with misoprostol. There was no need for blood transfusion in either group after delivery. 

 The average duration of placental separation time with oxytocin was 4.86 minutes and 
with misoprostol was 4.95 minutes. This was not statistically significant. The findings are 
comparable with several other studies comparing misoprostol with oxytocin. 

 Parson et al.4 compared rectal misoprostol 800 µg versus oxytocin 10 IU intramuscular 
with delivery of anterior shoulder. The results were comparable in terms of change in 
haemoglobin concentration before and after delivery, need for additional oxytocic, estimated 
blood loss and mediation side effects. The results were comparable in both groups. 

Puri et al.5 concluded that intra-umbilical injection was a simple, effective, and non-
invasive method for actively managing the third stage of labor.  

 The fever rate was higher in misoprostol group in our study, but there were no 
significant differences in other side effects between two groups. These are similar findings that 
confirmed by Haqueet al.6 and Blum et al.7 Parson et al.4 found higher rates of shivering and 
fever with misoprostol than oxytocin. (Shivering 80.7% vs. 3.6%, fever 11.4% vs. 0% 
respectively) This is due to central effect of prostaglandin E on thermoregulatory centres. 
However, none of the side effects required additional treatment to alleviate them and none of 
them were life threatening. Lumbiganon et al.8 have reported that these symptoms may be of 
limited clinical concern. 
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CONCLUSION: 

We concluded from our study that misoprostol is as effective as oxytocin in reducing blood loss 
and duration of third stage of labour. Intraumbilical misoprostol is well tolerated with 
advantage of ease of storage at room temperature. It is more cost effective. Therefore, it will 
contribute in reducing maternal morbidity and mortality due to atonic PPH and blood loss. 
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ABSTRACT 

INTRODUCTION: Macular edema can lead to significant visual impairment and functional 

limitations, impacting the overall quality of life of affected individuals. Macular edema is a 

common ocular condition caused by the accumulation of fluid in the macula, which is 

responsible for the detailed vision. It is often associated with various underlying causes, such 

as diabetic retinopathy, age-related macular degeneration, and retinal vein occlusion. 

Understanding the impact of macular edema on quality of life is crucial for healthcare 

providers, researchers, and policymakers in order to develop appropriate interventions and 

support services. 

OBJECTIVE: The objective of this research paper is to investigate the quality of life in individuals 

with macular edema. Understanding the impact on quality of life can assist in the development 

of strategies to improve treatment outcomes, optimize visual rehabilitation, and enhance 

psychosocial support. 

METHOD: A cross-sectional and observational study design is employed to collect data on the 

quality of life in individuals with macular edema. The sample is selected from individuals 

diagnosed with macular edema, including patients receiving treatment and those who are not 

currently undergoing treatment. Inclusion criteria specifies individuals with a confirmed 

diagnosis of macular edema, while exclusion criteria had excluded individuals with other 

significant ocular or systemic comorbidities that may confound the assessment of quality of 

life. Data collection involves the use of validated questionnaires and assessments to measure 

the quality of life in individuals with macular edema. The questionnaires include disease-

specific tools, such as the National Eye Institute Visual Function Questionnaire (NEI VFQ-25) as 

well as generic health-related quality of life.  

RESULTS: A total of 150 individuals diagnosed with macular edema participated in the study, 

with a mean age of 65 years (standard deviation = 8.2). Among the participants, 60% were male 

and 40% were female. The quality of life of individuals with macular edema was assessed using 

validated questionnaires, including the National Eye Institute Visual Function Questionnaire 

(NEI VFQ-25) and the Macular Disease Quality of Life Questionnaire (MacDQoL). 

CONCLUSION: This research provides valuable insights into the quality of life in individuals with 

macular edema. The findings highlight the multidimensional impact of macular edema on 

visual function, emotional well-being, social functioning, and overall quality of life. 

mailto:radhapgpmi@gmail.com
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KEY WORDS:  Macular edema, quality of life, National Eye Institute Visual Function 

Questionnaire, Macular Disease Quality of Life Questionnaire. 

INTRODUCTION: 

Macular edema is a common ocular condition characterized by the accumulation of fluid in the 

macula, the central area of the retina responsible for detailed vision. It is often associated with 

various underlying causes, such as diabetic retinopathy, age-related macular degeneration, 

and retinal vein occlusion. Macular edema can lead to significant visual impairment and 

functional limitations, impacting the overall quality of life of affected individuals. 

Understanding the impact of macular edema on quality of life is crucial for healthcare 

providers, researchers, and policymakers in order to develop appropriate interventions and 

support services. Quality of life encompasses various aspects of well-being, including physical, 

psychological, and social dimensions. Assessing the quality of life in individuals with macular 

edema provides insights into the functional, emotional, and social implications of this 

condition. 

The objective of this research paper is to investigate the quality of life in individuals with 

macular edema. By examining the impact of macular edema on various domains of well-being, 

including visual function, psychological well-being, social functioning, and overall health-

related quality of life, this study aims to shed light on the broader consequences of this ocular 

condition. 

By assessing quality of life in macular edema subjects, healthcare professionals can better 

understand the challenges and needs of affected individuals, allowing for targeted 

interventions to address specific areas of concern. Additionally, understanding the impact on 

quality of life can assist in the development of strategies to improve treatment outcomes, 

optimize visual rehabilitation, and enhance psychosocial support. 

This research paper will utilize a cross-sectional or observational study design to collect data 

on the quality of life in individuals with macular edema. Validated questionnaires and 

assessments will be employed to measure various dimensions of quality of life, such as visual 

function, emotional well-being, social impact, and overall health status. These tools will provide 

a comprehensive evaluation of the multidimensional impact of macular edema on quality of 

life. 

It is anticipated that this research will enhance our understanding of the impact of macular 

edema on quality of life, facilitating the implementation of interventions to address the unique 

challenges faced by affected individuals. By addressing these challenges comprehensively, 

healthcare providers can support individuals with macular edema in maintaining functional 

independence, psychological well-being, and social engagement, ultimately leading to an 

improved overall quality of life for this population. 

METHODOLOGY: 

A cross-sectional and observational study design is employed to collect data on the quality of 

life in individuals with macular edema. This design allows for the assessment of quality of life 
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at a specific point in time and provides insights into the impact of macular edema on various 

domains of well-being. The sample is selected from individuals diagnosed with macular edema, 

including patients receiving treatment and those who are not currently undergoing treatment. 

The sample is obtained from Shri C.H. Nagri Municipal Eye Hospital Inclusion criteria specifies 

individuals with a confirmed diagnosis of macular edema, while exclusion criteria had excluded 

individuals with other significant ocular or systemic comorbidities that may confound the 

assessment of quality of life. Data collection involves the use of validated questionnaires and 

assessments to measure the quality of life in individuals with macular edema. The 

questionnaires include disease-specific tools, such as the National Eye Institute Visual Function 

Questionnaire (NEI VFQ-25 as well as generic health-related quality of life measures like the 

Short Form Health Survey. These tools will capture different aspects of quality of life, including 

visual function, emotional well-being, social impact, and overall health status. The collected 

data is analyzed to assess the impact of macular edema on quality of life. Descriptive statistics 

is used to summarize the scores on the different quality of life measures. Inferential statistics, 

such as t-tests or analysis of variance (ANOVA), is employed to compare the quality of life 

scores between different subgroups (e.g., treated vs. untreated, different severity levels of 

macular edema). Regression analysis is also conducted to identify factors that contribute to 

the variation in quality of life outcomes. Ethical approval is obtained from the relevant 

institutional review board ethics committee. Informed consent is obtained from the 

participants, ensuring their voluntary participation, confidentiality, and data protection. The 

research adhered to ethical guidelines and principles, respecting the rights and privacy of the 

individuals involved. 

RESULTS: 

A total of 150 individuals diagnosed with macular edema participated in the study, with a mean 

age of 65 years (standard deviation = 8.2). Among the participants, 60% were male and 40% 

were female. 

The quality of life of individuals with macular edema was assessed using validated 

questionnaires, including the National Eye Institute Visual Function Questionnaire (NEI VFQ-

25) and the Macular Disease Quality of Life Questionnaire (MacDQoL). 

The NEI VFQ-25 scores revealed that individuals with macular edema experienced significant 

limitations in visual function. The mean composite score for visual function was 50.3 out of 100 

(standard deviation = 12.1), indicating a moderate impairment in visual capabilities. Subscale 

analysis showed that the most affected aspects of visual function were near vision, distance 

vision, and driving-related tasks. 

The MacDQoL scores indicated the impact of macular edema on various dimensions of quality 

of life. The mean overall MacDQoL score was 3.8 out of 7 (standard deviation = 1.2), indicating 

a moderate negative impact on quality of life. The most affected domains were emotional well-

being, social functioning, and independence. 

Further analysis explored the relationship between demographic and clinical factors with 

quality of life outcomes. Age and visual acuity were found to be significant predictors of quality 
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of life scores, with older age and poorer visual acuity associated with lower quality of life 

outcomes. 

These results highlight the significant impact of macular edema on the quality of life of affected 

individuals. Visual function limitations, emotional well-being challenges, and social functioning 

difficulties contribute to a reduced overall quality of life in individuals with macular edema. 

 

 

Graph 1: shows gender distribution of subjects 

 

QUALITY OF LIFE SCORES 

MEAN COMPOSITE SCORE FOR VISUAL FUNCTION 50.3 

MacDQoL score 3.8 

Table 1: shows Quality of Life scores 

DISCUSSION: 

The present study aimed to assess the quality of life in individuals with macular edema, 

providing insights into the impact of this condition on various domains of well-being. The 

results revealed significant limitations in visual function, emotional well-being, social 

functioning, and overall quality of life among individuals with macular edema. 

The findings from the National Eye Institute Visual Function Questionnaire (NEI VFQ-25) 

highlight the substantial impairment in visual capabilities experienced by individuals with 

macular edema. The affected aspects of visual function, including near vision, distance vision, 

and driving-related tasks, indicate the significant challenges individuals face in their day-to-day 

activities that rely on visual abilities. These limitations can impact independence, engagement 

in work or hobbies, and overall functional capabilities. 

60%

40%
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The Macular Disease Quality of Life Questionnaire (MacDQoL) scores further emphasize the 

negative impact of macular edema on quality of life. The domains of emotional well-being, 

social functioning, and independence were particularly affected. Individuals with macular 

edema may experience frustration, anxiety, and reduced self-esteem due to their visual 

impairments. The impact on social interactions and engagement can lead to social isolation 

and decreased participation in activities, affecting overall well-being. 

The relationship between age and visual acuity with quality of life outcomes is a noteworthy 

finding. Older age and poorer visual acuity were associated with lower quality of life scores. 

This suggests that advanced age and greater visual impairment may contribute to greater 

challenges in coping with macular edema and its impact on quality of life. Age-related changes 

in visual function and the cumulative effects of living with macular edema over time may 

contribute to these outcomes. 

The results of this study have important implications for healthcare providers and researchers 

in developing interventions and support services for individuals with macular edema. 

Treatment plans should go beyond the management of the ocular condition itself and address 

the multifaceted impact on quality of life. Visual rehabilitation programs, including low vision 

aids, assistive technologies, and vision training, can help individuals maximize their remaining 

visual capabilities and improve functional independence. Psychological support, counselling, 

and peer support programs can address emotional well-being and enhance coping strategies. 

Social support networks and community engagement initiatives can help individuals maintain 

social connections and improve social functioning. 

The limitations of this study should be acknowledged. The cross-sectional design limits causal 

inferences, and the recruitment of participants from specific clinical settings may introduce 

selection bias. Generalizability may be limited to the specific population and context of the 

study. Future research should consider longitudinal studies to capture changes in quality of life 

over time and include a more diverse sample to enhance the representativeness of the 

findings. 

CONCLUSION: 

This research provides valuable insights into the quality of life in individuals with macular 

edema. The findings highlight the multidimensional impact of macular edema on visual 

function, emotional well-being, social functioning, and overall quality of life. Healthcare 

providers and researchers can utilize these findings to develop comprehensive interventions 

and support services that address the specific challenges faced by individuals living with 

macular edema, ultimately improving their overall well-being and quality of life. 
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ABSTRACT: 
 
INTRODUCTION: 
Congenital malformations can be defined as structural or functional anomalies that occur 
during intrauterine life. Also called birth defects, congenital disorders, congenital 
abnormalities or congenital anomalies, these conditions develop prenatally and may be 
identified before or at birth, or later in life. An estimated 2,40,000 new born die worldwide 
within 28 days of birth every year due to congenital anomalies. Birth defects can result in 
long-term disability with a significant impact on individuals, families and health-care systems. 
 
Method: 
  This is a prospective observational study which was conducted at our tertiary care centre. 
Total 2642 births were recorded in a period of one and a half year from January 2023 to June 
2023. All booked, antenatal patients with diagnosed anomalous fetuses as well as unbooked, 
and those referred from outside with established diagnosis of congenital anomalies were 
included in our study. 
 
Result: 
 incidence of congenital malformations during this study was 1.135%. increased chances of 
congenital malformations with increasing maternal age, highest risk being 18-20years 0.40% 
21-25years 0.96% 26-30years 1.47% 31-35years 2.47% >35years 6.76% 18-20years 21-
25years 26-30years 31-35years >35years 56 involved with age >35 years (6. 75%). Liqour 
abnormalities are often associated with congenital malformations. Elderly primigravida also 
have increased incidence of congenital - malformations (5.56%) 
 
Conclusion: 
Congenital anomalies can contribute to long-term disability, which may have significant 
impacts on individual, families, health-care system and society. Preventive public health 
measures to decrease the frequency of congenital anomaly can be taken by treating risk 
factors or reinforcement of protective measures. An estimated 6% of babies worldwide are 
born with a congenital disorder, and in our institute incidence is 1.135% due to preventive 
measures. 

 
Keywords: congenital malformation, New born babies, disability 
 

INTRODUCTION 



IJABMS July 2023 

 

Congenital malformations can be defined as structural or functional anomalies that occur 
during intrauterine life. Also called birth defects, congenital disorders, congenital 
abnormalities or congenital anomalies, these conditions develop prenatally and may be 
identified before or at birth, or later in life. An estimated 2,40,000 newborns die worldwide 
within 28 days of birth every year due to congenital anomalies. Birth defects can result in 
longterm disability with a significant impact on individuals, families and health-care systems.1 
The causes of congenital malformations can be divided into following categories- 1) Genetic 2) 
Socioeconomic and demographic factors 3) Environmental factors including maternal 
infections 4) Unknown. Preventive public health measures work to decrease the frequency of 
certain birth defects through the removal of risk factors or the reinforcement of protective 
factors. Important interventions include adequate dietary intake of folic acid in adolescent girls 
and mothers, controlling diabetes pri-or to and during pregnancy, reducing or eliminating 
environmental exposure to hazardous substances, vaccination against rubella and screening 
for infections and their appropriate treatment. Preconception screening includes obtaining 
family histories and carrier screening and is particularly valuable in countries where 
consanguineous marriage is common. Peri-conception screening includes the use of 
ultrasound to screen for trisomies and major structural abnormalities during the first trimester, 
and for severe fetal anomalies during the second trimester. Maternal blood can be screened 
for placental markers to aid in prediction of risk of chromosomal abnormalities or NTDs, or for 
free fetal DNA to screen for many chromosomal abnormalities. Diagnostic tests such as 
chorionic villous sampling and amniocentesis can be used to diagnose chromosomal 
abnormalities in highrisk women. Neonatal screening is also an important step towards 
detection of congenital anomalies. This helps to reduce mortality and morbidity by facilitating 
earlier referral and the initiation of medical or surgical treatment. With early detection of 
congenital anomalies, timely termination of pregnancy can be done. This study is conducted 
to determine the prevalence, epidemiology and type of malformations at our tertiary care 
centre as congenital malformations are a major cause of global burden of disease. 
 

CLASSIFICATION OF CONGENITAL ANOMALIES 
1) Classification based on timing of insult: 
a) MALFORMATION 
A malformation is a morphologic defect of an organ, part of an organ, or region of the body 
due to an intrinsically abnormal developmental process. Example: renal agenesis and neural 
tube defects. 
 b) DISRUPTION 
 Disruptions result from the extrinsic breakdown of or an interference with an originally normal 
developmental process, and the resulting anomaly can include an organ, part of an organ, or a 
larger region of the body. example: amniotic band sequence 
 c) DEFORMATION 
Deformational anomalies are produced by aberrant mechanical forces that distort otherwise 
normal structures. Example-fibroids, bicornuate uterus, multiple gestation and 
oligohydraminos. 
2) Clinical classification of birth defects 
a) SINGLE SYSTEM DEFECT- Involvement of either a single organ system or only a local region 
of the body such as cleft lip/palate and congenital heart defects 
b) -MULTIPLE MALFORMATION SYNDROME 
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If a combination of congenital malformations occurs repeatedly in a consistent pattern and 
usually implies a common etiology, similar natural history and a known recurrence risk, it can 
be called a syndrome. 
c) ASSOCIATION 
Clinical entities in which two or more congenital anomalies occur together more often than 
expected by chance alone and have no well-defined etiology. A common example of an 
association is the VACTERL association which includes vertebral defects, anal atresia, cardiac 
defects, tracheoesophageal fistula, renal and limb anomalies. 
d) SEQUENCES 
A single primary anomaly or mechanical factor initiates a series of events that lead to multiple 
anomalies of the same or separated organ systems and/or body areas. A common example is 
the Potter sequence in which primary Abnormality of renal agenesis leads to oligohydramnios, 
limb Deformities, flat facies, and pulmonary hypoplasia. 
 
e) COMPLEXES 
A set of morphologic defects that share a common or adjacent Region during embryogenesis, 
for example hemifacial microsomia. 
 

ETIOLOGICAL CLASSIFICATION OF BIRTH DEFECTS: 
 
1) GENETIC AND CHROMOSOMAL DISORDER- 
Genetic disorders are inherited as autosomal dominant disorders, in which Each child has a 
50% hence of inheriting the disorder, or as autosomal Recessive disorders, in which each child 
has a 25% chance of being Affected, a 50% chance of being a carrier, and a 25% chance of 
being Unaffected. Sex-linked disorders almost always are associated with the X Chromosome 
and are predominantly recessive 
a) Single Gene Mendelian disorder: 

 Autosomal dominant- Achondroplasia, Adult Polycystic Kidney Disease, Marfan syndrome, 
Familial hypercholesterolemia, Osteogenesis imperfecta, Hereditary spherocytosis, 
Huntington Chorea, Neurofibromatosis, von Willebrand disease etc. 

 Autosomal recessive- Sickle cell disease, Thalassemia, Phenylketonuria, Cystic fibrosis, 
Glycogen storage diseases, TaySachs disease,Oculocutaneous albinism 

 X-linked dominant- Alport syndrome, Rett syndrome, X-linked Hypophosphatemia 

 X-linked recessiveBruton-type hypogammaglobulinemia, Haemophilia A, G-6PD deficiency 
 b) Chromosomal abnormalities: 

 bǳƳŜǊƛŎŀƭ ό!ƴŜǳǇƭƻƛŘȅΣ ¢ǊƛǇƭƻƛŘȅΣ aƻǎŀƛŎƛǎƳύΥ 5ƻǿƴΩǎ ǎȅƴŘǊƻƳŜΣ όǘǊƛǎƻƳȅ нмύΣ 9ŘǿŀǊŘΩǎ 
ȅƴŘǊƻƳŜ όǘǊƛǎƻƳȅ муύΦ tŀǘŀǳ ǎȅƴŘǊƻƳŜ όǘǊƛǎƻƳȅмоύΣ ¢ǳǊƴŜǊΩǎ ǎȅƴŘǊƻƳŜ ό·лύΣ YƭƛƴŜŦŜƭǘŜǊΩǎ 
syndrome(XXY). 

 Structural (Deletion, Inversion, Translocation): Structural changes in Chromosomes usually 
result from breakage in one or more of the Chromosomes followed by rearrangement or 
deletion of the Chromosome parts.  

 c) Multifactorial inheritance disorders: Multifactorial inheritance Disorders are caused by multiple 
genes and, in many cases, Environmental factors. 

 d) Mitochondrial gene disorders: The mitochondria contain their own DNA, which is distinct from 
nuclear DNA. This DNA, which is Inherited maternally, is subject to mutations at a higher rate 
than Nuclear DNA, and it has no repair mechanisms. Disorders of Mitochondrial genes interfere 
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with oxidative phosphorylation and the Production of cellular energy. The range of 
mitochondrial gene Disorders is diverse, with neuromuscular disorders predominating. 
Examples include Chronic progressive external ophthalmoplegia, Kearns-Sayre syndrome, 
Leber hereditary optic neuropathy, Leigh Disease, MELAS, MERRF, Myoclonic epilepsy with 
ragged red fibres Etc. 
 
2) DISORDERS DUE TO ENVIRONMENTAL INFLUENCES: 
a) Chemicals and drugs: 
i. Alcohol- Fetal alcohol syndrome 
ii. Warfarin- Choanal atresia, stippled epiphyses, agenesis of corpus callosum, optic atrophy 
iii. Retinoids- Ventriculomegaly, microtia, anotia, cleft palate, thymic aplasia, conotruncal heart 
defects 
iv. Thalidomide- Phocomelia, abnormal development of long bones, cardiac anomalies, 
gastrointestinal  
anomalies 
v. Antiepileptics:  
Phenytoin- Anomalies of heart, failure of CNS closure, cleft palate 
Valproate- Facial dysmorphy, neural tube defects 
Phenobarbitone- Cleft lip and palate 
vi. Antifungals: 
Fluconazole- Oral clefts, cardiac, skull, long bone and jointAbnormalities 
vii. Psychiatric medications:  
Lithium- !ƴƻƳŀƭƛŜǎ ƻŦ ƘŜŀǊǘΣ 9ōǎǘŜƛƴΩǎ ŀƴƻƳŀƭȅ 
SSRIs/SNRIs- ASD, VSD, persistent pulmonary hypertension of The newborn 
viii. Anti-inflammatory: 
NSAIDS- Bronchopulmonary dysplasia, intraventricular hemorrhage, Necrotizing enterocolitis 
Leflunomide- Hydrocephalus, skeletal abnormalities 
ix. ACE inhibitors and ARB- ACE-inhibitor fetopathy  
x. Immunosuppressants: 
Corticosteroids- Cleft palate, renal atrophy 
Mycophenolate mofetil- Mycophenolate embryopathy, pregnancy Loss 
xi. Sex hormones: 
Androgens- Masculinization of external genitalia 
Danazol- Virilization of female fetus 
Diethylstilbestrol- Vaginal clear cell adenocarcinoma, genital tract Abnormalities 
b) Maternal infections: 
i. Protozoal: 
Toxoplasmosis- Hydrocephalus, mental retardation, Chorioretinitis 
ii. Viral: 
Varicella- Congenital varicella syndrome33 which includes Chorioretinitis, microphthalmia, 
cortical  
atrophy, hydronephrosis, Limb hypoplasia 
Cytomegalovirus- Microcephaly, microphthalmia, chorioretinitis, Periventricular calcifications 
Influenza- Neural tube defects 
Rubella- Congenital rubella syndrome36 which includes cataracts, Cardiac septal defects, 
microcephaly,  
pulmonary stenosis 
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Coxsackie- Myocarditis 
Parvovirus- Hydrops fetalis37, still birth, pregnancy loss 
Zika virus- Congenital zika syndrome which includes severe Microcephaly, subcortical 
calcifications,  
macular scarring, Congenital contractures such as club foot or arthrogryposis, etc. 
 iii.. Bacterial: Treponema pallidum- Depressed nasal bridge, deafness, hydrops Fetalis 
c) Maternal diseases: 
i. Diabetes- caudal regression syndrome, congenital heart diseases, Neural tube defects 
ii. Hypothyroidism- goitre  
d) Radiation: Radiation is teratogenic and mutagenic, and has the Capacity to effect inheritable 
changes in genetic materials. Administration of therapeutic doses of radioactive iodine during 
the 13thweek of gestation, the time when the fetal thyroid is beginning to Concentrate iodine, 
has been shown to interfere with thyroid Development. 
 
3) MULTIFACTORIAL/POLYGENIC: 
a) Maternal age- Incidence of congenital anomalies increases with Advancing age, >35 years. 
¢ƘŜǊŜ ƛǎ ŀ ŎƭŜŀǊ ŀǎǎƻŎƛŀǘƛƻƴ ōŜǘǿŜŜƴ ƛƴŎǊŜŀǎƛƴƎ aŀǘŜǊƴŀƭ ŀƎŜ ŀƴŘ 5ƻǿƴΩǎ ǎȅƴŘǊƻƳŜΦ 
b) Consanguinity- The risk is more in couples having consanguineous Marriage. 
c) Maternal nutrition ς 
i. Obesity has been found to have a close correlation with neural tube Defects, cardiac 
anomalies, omphalocele, etc.  
ii. Vitamin C, D and folic acid deficiency leads to many congenital Anomalies 
 

Materials and Methods 
This is a prospective observational study which was conducted at our tertiary care centre. Total 
2642 births were recorded in a period of one and a half year from January 2023 to June 2023. 
All booked, antenatal patients with diagnosed anomalous fetuses as well as unbooked, and 
those referred from outside with established diagnosis of congenital anomalies were included 
in our study. Babies diagnosed with congenital anomalies at birth were also included. A total 
ƻŦ ол ŎŀǎŜǎ ƻŦ ŎƻƴƎŜƴƛǘŀƭ ƳŀƭŦƻǊƳŀǘƛƻƴǎ ǿŜǊŜ ǊŜŎƻǊŘŜŘ ŘǳǊƛƴƎ ǘƘŜ ǎǘǳŘȅ ǇŜǊƛƻŘΦ ¢ƘŜ ƳƻǘƘŜǊΩǎ 
details were entered in the proforma which contained the following particulars, like maternal 
age, gravidity, consanguinity, any exposure to teratogens or history of infection in 1st 
trimester, history of medical disorders like diabetes, hypertension and hypothyroidism, history 
of ART or previous history of anomalous child or abortions or stillbirths. Antenatal scans were 
noted. Once the diagnosis of congenital anomaly was made, proforma was filled to document 
the type of anomaly and maternal and neonatal outcome. The newborns were subjected to 
detailed examination from head to toe within 48 hours of birth. Neonates that were identified 
with congenital anomalies were admitted in NICU for further observation and management. 
Investigations were carried out wherever needed and surgical intervention carried out 
wherever- required by transferring to a centre equipped with pediatric surgery facilities. 

Observation and Discussion 
Over an period of 6 months, 2642 birth were recorded from which 30 cases of Congenital 
Anomalies were diagnosed. 

TABLE 1: INCIDENCE OF CONGENITAL ANOMALIES 
An estimated 6% of babies worldwide are born with a congenital disorder, resulting in 
hundreds of thousands of associated deaths. 

Total no. of deliveries No. of malformation Percentage 
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2642 30 1.135% 

The above table shows that incidence of congenital malformations during this study was 
1.135% which was comparable to following studies. 

TABLE 2: DISTRIBUTION OF MALFORMATION ACCORDING                    TO MATERNAL AGE 

Maternal age (year) Total deliveries 
N=2642 

No of malformation 
N=30 

Percentage 

18-20 489 2 0.40% 

21-25 1248 12 0.96% 

26-30 743 11 1.47% 

31-35 134 3 2.47% 

>35 24 2 6.76% 

The above table show that there is increased chances of congenital malformations with 
increasing maternal age, highest risk being 18-20years 0.40% 21-25years 0.96% 26-30years 
1.47% 31-35years 2.47% >35years 6.76% 18-20years 21-25years 26-30years 31-35years 
>35years 56 involved with age >35 years (6.75%). 
TABLE 3: CORRELATION OF LIQOUR ABNORMALITIES WITH INCIDENCE OF MALFORMATIONS 

Liquor Total deliveries 
N=2642 

No. of malformation Percentage 

Polyhydramnios 
(AFI>25cm) 

415 11 2.65% 

Oligohydramnios 
(AFI<5cm) 

684 6 0.87% 

Normal 1608 13 0.80% 

Liqour abnormalities are often associated with congenital malformations. The above table that 
there is increased association of anomalies with polyhydramnios (2.65%). Polyhydramnios is 
associated with Liqour Total deliveries (N=2642). 
TABLE 4: DISTRIBUTION OF CONGENITAL MALFORMATIONS ACCORDING TO CONSANGUINITY 

Consanguinity No. of malformation N=30 Percentage 

Consanguineous 18 60% 

Non consanguineous 12 40% 

 
TABLE 8: CORRELATION OF ANTENATAL RISK FACTORS WITH INCIDENCE OF 

MALFORMATIONS 

Risk Factor No. of malformation (N=30) Percentage 

Diabetic mothers 5 16.67% 

Elderly primi 4 13.33% 

Hypertensive mothers 3 10.00% 

Hypothyroid mothers 2 6.67% 

Teenage pregnancies 2 6.67% 

Use of ART 2 6.67% 

H/O fever in 1 trimester 2 6.67% 

Use of teratogens in 1 trimester 2 
 

6.67% 

Past H/O congential anomaly 3 10.00% 

No intake of folic acid in 1 
trimester 

5 
 

16.67% 
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Above table show that there is increased incidence of congenital malformations in diabetic 
mothers (16.67%). This was comparable to study done by Sheffield and Koster (4.8% for 
gestational diabetes and 6.1% for pregestational diabetes) 69. Pre- gestational glycemic control 
and counselling help to decrease the rate of anomalies in diabetic pregnancies.  
Pregnancy with previous anomalous child have a higher incidence of anomaly in second 
pregnancy as shown in our study (4.45%). Malik et al observed that 8.3% of the pregnancies 
with previous anomalous child had anomaly in subsequent pregnancies 61.  
Elderly primigravida also have increased incidence of congenital - malformations (5.56%) and 
findings were consistent with Pradhan et al in his study (2.51%)70. Pregnancy with 
hypertension also have higher incidence of malformations (4.45%) and similar findings were 
observed by Malik et al (5%)61 
 

SCREENING 
 
PRECONCEPTION SCREENING 
1Preconception screening: to identify those at risk of conceiving a child with a birth defect 
since inherited disorders tend to cluster within familie Using family history to identify 
individuals at risk of having affected Children. Carrier screening for common recessive 
disorders (e.g., thalassaemia and sickle cell disorders).  
PERI-CONCEPTION SCREENING  
Peri-conception screening: offers genetic counselling to women 35 years or Older. Along with 
routine ultrasound other tests can be used for screening During the first trimester and the 
second trimester of pregnancy for e.g. Dual marker, triple marker, quadruple marker, NIPT etc 
 

Conclusion 
Congenital anomalies can contribute to long-term disability, which may have significant 
impacts on individual, families, health-care system and society. Preventive public health 
measures to decrease the frequency of congenital anomaly can be taken by treating risk factors 
or reinforcement of protective measures. 
The risk factors for congenital anomalies are women>35 years of age, multigravida, 
elderlyprimi, previous history of anomalous child, consanguineous marriage, use of Artificial 
Reproductive Techniques, medical disorders like diabetes, hypothyroid etc. 
Preconception and peri-conception screening are tools which can be used to identify 
individuals at risk of specific disorders. 
Ultrasonography is an important diagnostic as well as screening tool for timely diagnosis and 
management of fetal congenital anomalies. It has high sensitivity for diagnosis of anomalies. 
Other than USG, various biochemical markers are also available for screening in 1st as well as 
2nd trimester. 
The causes of congenital malformations can be divided into following categories-  
1) Genetic  
2) Socioeconomic and demographic factors  
3) Environmental factors including maternal infections  
4) Unknown 
An estimated 6% of babies worldwide are born with a congenital disorder, and in our institute 
incidence is 1.135% due to preventive measures  
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Preventive public health measures work to decrease the frequency of certain birth defects 
through the removal of risk factors or the reinforcement of protective factors.  Important 
interventions include adequate dietary intake of folic acid in adolescent girls and mothers, 
controlling diabetes prior to and during pregnancy, reducing or eliminating environmental 
exposure to hazardous substances, vaccination against rubella and screening for infections and 
their appropriate treatment. 
Preconception screening includes obtaining family histories and carrier screening  and is 
particularly valuable in countries where consanguineous marriage is common. Peri-conception 
screening includes the use of ultrasound to screen for trisomies and major structural 
abnormalities during the first trimester, and for severe fetal anomalies during the second 
trimester. Maternal blood can be screened for placental markers to aid in prediction of risk of 
chromosomal abnormalities or NTDs, or for free fetal DNA to screen for many chromosomal 
abnormalities.  
Diagnostic tests such as chorionic villous sampling and amniocentesis can be used to diagnose 
chromosomal abnormalities in high risk women.  
Neonatal screening is also an important step towards detection of congenital anomalies. This 
helps to reduce mortality and morbidity by facilitating earlier referral and the initiation of 
medical or surgical treatment.  
With early detection of congenital anomalies, timely termination of pregnancy can be done. 
This study is conducted to determine the prevalence, epidemiology and type of malformations 
at our tertiary care centre as congenital malformations are a major cause of global burden of 
disease. 
Timely termination is the required goal in case of lethal anomalies. Screening of new born also 
helps to reduce mortality and morbidity by facilitating earlier referral and the initiation of 
appropriate treatment.   
Timely termination is the required goal in case of lethal anomalies. Screening of new born also 
helps to reduce mortality and morbidity by facilitating earlier referral and the initiation of 
appropriate treatment.  
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ANAESTHESIA FOR CLEFT LIP & PALATE 
 

By Dr. Manisha S. Kapdi 

(Professor H.G in Anaesthesiology, Narendra Modi medical college, L.G hospital, Ahmedabad) 

 

Abstract 
Background: 
cleft lip & palate is congenital orofacial defects in paediatric patients. 
Purpose:  
Anaesthesia for cleft lip & palate is challenging as patients may have congenital other defects, 
cardiac problems & when not corrected in time there is a problem in dentition, speech, & 
looks of the patient also.so we have reviewed articles& how anaesthesia was conducted   in 
cases, is discussed. 
Methodology: 
we have reviewed articles, also we have given anaesthesia for cleft lip & palate surgery. Right 
from preoperative assessment, NBM for paediatric 
patients, pre oxygenation, 
difficulty in bag mask ventilation, appropriate type & size of endotracheal tubes, fixation of 
tube to prevent accidental extubation, perioperative adequate depth of anaesthesia, muscle 
relaxation, haemostasis, postoperative analgesia was discussed in detail. 
Results: 
In all patients we have a secure airway with a south pole RAE tube of appropriate size 
secured in midline so actual measurement for surgical success can be achieved, i 
In 1 patient endotracheal intubation was done with second attempt as patient has difficult 
intubation& Trachear Collin syndrome, in 1 patient unusual bleeding from surgical site was 
there which was corrected by giving fresh frozen plasma. In 1 patient delayed recovery from 
non-depolarise muscle relaxant, plasma cholinesterase was measured, recovery after fresh 
frozen plasma & ventilation till spontaneous ventilation. 
Conclusion:  
In nutshell cleft lip palate surgery is elective paediatric surgery, in which anaesthetist should 
have multitasking from through preoperative assessment for possibility of other congenital 
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defects, cardiac defects, swift induction, maintain adequate depth of anaesthesia, vigilant 
monitoring, prevention of emergence extubation, prompt postoperative analgesia, so that 
early recovery & discharge can be possible for each patient. 

Keywords: Anaesthesia, Cleft lip, palate 

Introduction; 

Orofacial clefts, encompassing cleft lip with or without cleft palate and cleft palate alone, are 

the most common craniofacial abnormalities. T 

Definition and classification 

Cleft lip refers to a fissure in the upper lip and may be incomplete or complete (through to 

the nasal cavity), unilateral, or bilateral.  

Cleft palate describes a gap in the soft palate that may or may not involve the hard palate. 

They may be submucous (the mildest form with no visible cleft but a failure of the palatal 

muscles to unite), incomplete or complete, unilateral or bilateral.  

*There are several complex classification systems that describe the extent of individual 

defects 

Incidence 

The overall incidence of orofacial clefts in the UK is around 1000 cases per year; 

approximately 1 in 700 live births. There is significant international variation and published 

figures depend on the accuracy of the data reported.  There were regional differences; It is 

unclear why, but cleft lip with or without cleft palate is seen more in males, whilst cleft palate 

is seen predominantly in females. 

Proportion of cleft types in patients born with clefts in the UK in 2018 were as follows: 

Unilateral cleft lip 22% 

Unilateral cleft lip& palate23% 

Bilateral cleft lip & palate12% 

Cleft palate alone 43% 

Embryology 

The embryological development of the lip and palate from neural crest cells is complex and 

requires coordinated cell migration, growth, and differentiation. Formation of the lip and 

primary palate involves the fusion of the lateral and median nasal processes and maxillary 

mesodermal processes. This is usually complete by the sixth week after conception. Failure at 

any of these sites results in unilateral, bilateral, or median cleft lip. Development of the 

secondary palate follows; the palatal shelves fuse in the midline and the position of the hard 

and soft palate is formed by the 10th week of gestation. As the lip and primary palate have an 

embryologically distinct developmental process to the secondary palate, cleft palate may 

occur with or without cleft lip. 

Aetiology 

Environmental factors may be contributory including maternal age, tobacco smoking, alcohol 

consumption, drug use, nutrition including folate deficiency, infection, and teratogen 

exposure. 

However, patients with orofacial clefts may have additional congenital abnormalities (~30% 

in cleft lip with or without cleft palate and ~20% in cleft palate), including head and neck 

deformities, cardiac defects, and musculoskeletal and renal issues. 

Usually infants or young pediatric patient 
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1)Associated comorbidities and syndromes 

 

 

2)Nutritional status 

3)Airway obstruction 

4)Potential difficult airway 

5)Anesthetic factors General anesthesia with tracheal tube 

6)Shared airway 

7)Surgical factors for Elective surgery (time to optimize) 

*Velocardiofacial (DiGeorge) syndrome 

-Microcephaly and microstomia 

-Flat nasal bridge, small ears, short stature 

-Immune deficiency, congenital cardiac disease 

-Velopharyngeal incompetence with or without cleft palate 

-Laryngeal and tracheal anomalies 

-22q 11 deletion (FISH test) 

-Cleft palate in 30% of cases 

*Downs syndrome 

-Microstomia and relative macroglossia 

-Epicanthic folds, simian crease 

-Congenital cardiac disease 

-Atlantoaxial subluxation and instability 

*Van der Woude syndrome 

-Lower lip pits 

-Hypodontia 

-Congenital cardiac disease 

-Musculoskeletal issues 

-Most common orofacial clefting syndrome 

*Treacher-Collins syndrome 

-Eye and ear malformations 

-Intubation may become more difficult with age 

-Cleft palate in 30% of cases 

*Hemifacial microsomia (Goldenhar syndrome) 

-Hemifacial and mandibular hypoplasia 

-Cervical spine abnormalities 

-Ear and eye abnormalities 

I-ntubation may become more difficult with age 

-Stickler syndrome 

-Micrognathia/PRS 

-Retinal detachment and early cataracts 

-Deafness 

-Hypermobility of joints 

*Pierre Robin Sequence 

-Micrognathia 
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-Glossoptosis 

-Underlyingsyndrome/anomay 

-Usually easier to intubate with age 

-Cleft palate in 80% of cases 

Common syndromes associated with cleft lip and palate  

Considerations for anesthesia for cleft lip and palate surgery 

The anesthetic considerations include factors related to the patient, the anesthetic, and the 

surgery . 

 Patient-related factors  

1-Usually infants or young pediatric patient 

2-Associated comorbidities and syndromes 

3-Nutritional status 

4-Airway obstruction 

5-Potential difficult airway 

Anesthetic factors  

1)General anesthesia with tracheal tube 

2)Shared airway 

3)Surgical factors  

4)Elective surgery (time to optimize) 

5)Timing of surgery 

Surgical factors: 

1)Primary repair of cleft lip may occur between 6 weeks and 6 months of age, allowing for 

growth of the patient, investigation of related anomalies before surgery, and avoidance of 

giving a general anesthetic in the neonatal period.  

2)If cleft palate repair is required, this is generally completed between 6 and 12 months of 

age. The anesthesia team is involved from an early stage, for preoperative review and 

counseling, or in cases where there is significant airway obstruction. 

Preoperative assessment 

A comprehensive preoperative anesthetic assessment should be completed, being mindful of 

syndromes associated with orofacial clefts and comorbidities .  

Ҧ IƛǎǘƻǊȅ ŀƴŘ ŜȄŀƳƛƴŀǘƛƻƴ ǎƘƻǳƭŘ ƛnclude a systems review, specifically looking to identify 

anysigns of congenital heart disease (15% of patients); upper respiratory tract infection 

(URTI);  

τ> obstructive sleep apnoea (OSA); renal disorders; neuromuscular disorders or 

malnutrition. 

For patients who have multiple comorbidities it may be prudent to delay cleft surgery until 

their health has been optimized and the balance between risks and benefit is more favorable.  

 Patients for primary cleft palate repair are generally admitted for 1ς3 days as they are at 

higher risk of postoperative bleeding and airway obstruction. 

URTIs, Chronic rhinorrhoea is common in patients with cleft lip with or without cleft palate 

and cleft palate secondary to reflux of feeds into the nasal passages. This should be 

distinguished from an active URTI. Patients' conditions should be optimised where possible, 

as these are elective procedures and may be postponed if necessary.  

τ>Nutrition and hydration 
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Feeding issues are common in these patients. Orofacial clefts hamper the infant's ability to 

feed effectively from either bottle or breast whilst associated abnormalities, such as Pierre 

Robin sequence (PRS) and OSA, may lead to apnoea during feeding or prolonged feeding. Any 

signs of malnourishment or dehydration should be investigated appropriately, and the 

procedure postponed until they are growing well. It should also be noted that, in some 

centres, infants may be weaned from the nipple/bottle to a cup before surgery to protect the 

repair after surgery. 

τ>Airway assessment 

Airway assessment is mandatory, including appraisal of syndromic features and any history of 

chronic airway obstruction or OSA symptoms such as snoring and apnoea during feeds. 

Patients with OSA are at higher risk of airway obstruction at induction, and after surgery, and 

are more sensitive to sedative drugs, especially opioids. 

In the non-syndromic patient, evidence from a study of 800 patients suggests difficult direct 

laryngoscopy (Cormack and Lehane grade III or IV, 7.4%), difficult intubation (between two 

and four attempts, 8.4%), and failed intubation (1%) in ASA 1 cleft patients has, historically, 

been relatively uncommon. Difficult laryngoscopy was associated with patients <6 months of 

age, bilateral cleft lips, and retrognathia. 

*** Certain syndromes are well known to be associated with difficult intubating conditions . 

Difficulty was increased in patients with cleft lip with or without cleft palate (10%) and cleft 

palate with PRS (23%) 

Rule of 10 

Patient should be at least of age 10 weeks,weight of patient atleast 10 pounds,Haemoglobin 

of 10,Total count should be <10,000, 

Conduction of anesthesia 

Ideally, patients with clefts should be managed by experienced cleft teams, in specialist 

paediatric centres, that are able to provide the required facilities and expertise. 

Premedication 

Sedative premedication can be considered in the patients who have separation anxiety. 

Preoperative analgesia such as oral acetaminophen 15ς20 mg /kg is recommended. 

Basic noninvasive monitors applied like spo2,NIBP,ECG& temprature. 

Preoxygenation with oxygen for 3-5 min done. 

Induction : In patients whose airways are not anticipated to be difficult, any anesthetic 

induction technique can be considered. Our practice involves gaseous induction of 

anaesthesia using sevoflurane in 100% oxygen with standard routine monitoring (pulse 

oximetry, ECG, non-invasive arterial BP, capnography, and temperature), although i.v. 

induction is equally appropriate. Intravenous access, if not already established, is sited as 

soon as adequate depth of anesthesia is achieved. Additional medications may be given to 

facilitate tracheal intubation. 

The ideal airway device for cleft repair, allowing for optimal surgical access, is a preformed 

ΨǎƻǳǘƘ ŦŀŎƛƴƎΩ Ring-Adair-Elwyn (RAE) tracheal tube (TT), inserted orally and secured in the 

midline below the lower lip .However, the preformed curve of these TTs may not perfectly fit 

the patient's features; careful placement of the tip, visually at intubation and with 

auscultation of the chest, is necessary to avoid endobronchial intubation. If the ETT protrudes 

too far from the bottom lip it is possible to use padding, such as dental rolls or gauze, to build 
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a platform that the ETT can be secured to, to reduce the risk of inadvertent advancement of 

the tip. If this is still inadequate, a standard reinforced tube can be used as it is flexible 

enough to follow the contours of the chin but should not kink or obstruct. Infant whose 

trachea has been intubated with an RAE ETT. This patient has a complete cleft lip and palate, 

which may be associated with difficult laryngoscopy. A full view of the larynx is difficult to 

achieve on laryngoscopy and this image demonstrates migration of the tube into the cleft ---

>. Cuffed or uncuffed ETTs may be used. Cuffed ETTs are becoming more popular in pediatric 

patients and confer benefits in shared airway procedures as they provide a truly secure 

airway and may negate the need for a throat pack. If an uncuffed tube is used, it would be 

slightly larger than the cuffed tube which allows for ventilation with lower resistance. It 

would also be easier if suctioning via the ETT is required. Midline positioning, especially in 

cleft lip cases, is important for surgical access and ongoing assessment of landmarks. The TT 

should be secured so that it does not distort the tissues and for palate repair. Having the TT 

in the midline will prevent the mouth gag from obstructing the ETT when it is positioned. 

The difficult airway 

***If a difficult airway is anticipated, additional skilled assistants for airway management, 

optimisation of airway positioning, and a clear plan of approach including having the right 

equipment is essential. It would be very challenging to intubate these young patients' trachea 

when they are awake, but this may be the safest option. Most of the time, depending on the 

level of concern with the airway, gaseous induction with sevoflurane can be performed, or 

i.v. access can be established while the patient is awake to achieve an appropriate level of 

sedation before airway manipulation. It is ideal to maintain spontaneous ventilation and 

ensure ease with bag mask ventilation. Laryngoscopy should not be attempted until the 

patient is in a deep plane of anaesthesia, achieved by using deep inhalation anaesthesia, a 

propofol bolus, or spraying the vocal cords with local anesthetic.  

There are pros and cons associated with use of neuromuscular blocking agents, especially 

where bag-mask ventilation may be difficult. Paralysis of the muscles and the cords may 

facilitate laryngoscopy, but respiratory efforts will be abolished. Direct laryngoscopy with 

techniques such as backwards, upwards, rightwards pressure (BURP) and the use of gum-

elastic bougies are low-cost, simple, and effective techniques that may make the difference 

between a difficult and a failed intubation. Videolaryngoscopy is increasingly popular and 

offers a view of oral and laryngeal structures throughout the procedure, especially in patients 

with difficult airway. 

The use of a supraglottic airway device (SAD) as a rescue device not only allows oxygenation 

ƻŦ ǘƘŜ ǇŀǘƛŜƴǘ ōǳǘ Ƴŀȅ ŀƭǎƻ ŀŎǘ ŀǎ ŀ ŎƻƴŘǳƛǘ ŦƻǊ Ψƭƻǿ ǎƪƛƭƭΩ ŦƭŜȄƛōƭŜ ǎŎƻǇŜ-assisted tracheal 

intubation. The use of an SAD throughout cleft repair has been described but it presents 

added challenges to the surgical team because of its bulk.Appropriate flexible bronchoscopes 

can be used for fibreoptic intubation. Finally, an elective tracheostomy may be considered in 

patients with extremely difficult airways.In patients with a particularly wide cleft palate, there 

may be a tendency for the laryngoscope to slide into the cleft offering no view of the 

laryngeal structures.  

Solutions for this include using a straight laryngoscope blade with a lateral approach or 

packing the cleft with gauze. 
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When considering the ΨŎŀƴƴƻǘ ƛƴǘǳōŀǘŜΣ Ŏŀƴƴƻǘ ǾŜƴǘƛƭŀǘŜΩ όCICV) scenario, the Paediatric 

Difficult Airway Guidelines group have written consensus guidelines which are available for 

further reference. 

The shared airway poses many challenges for both surgical and anaesthetic teams. In general, 

ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ Ŏŀƴ ōŜ ǎǳƳƳŀǊƛǎŜŘ ǿƛǘƘ ǘƘŜ ŀŎǊƻƴȅƳ Ψ.!55Ωτblood, access, 

debris,dislodgement. 

In the case of cleft lip or palate repair, excessive bleeding is not anticipated and significant 

contamination of the airway is, rare. A throat pack should inserted to contain blood and 

debris.  

There are potential risks of ***circuit disconnect and ETT dislodgement, including 

endobronchial intubation and unexpected extubation throughout the surgery. Surgical 

preparation will include placing the patient on a head ring and a shoulder roll, or alternatively 

a head ring on a Mayfield device, to extend the neck. The position of the tube should be 

checked whenever the patient is moved. In Addition, neck extension may exacerbate the 

leak.figure show pt. of cleft lip& palate having difficult intubation with RAE tube.  

For  cleft palate surgery, the insertion and adjustment of the surgical (Dingman) mouth gag 

may displace the ETT or cause an increase in airway pressures. The surgeon may have to 

move the head or the position of the patient intraoperatively. Insertion or removal of the 

throat pack may lead to accidental extubation. The patient will be fully draped such that 

access to the airway, the chest (e.g. to listen to breath sounds), and the i.v. line is limited. 

Vigilance and open communication with the surgical team are necessary throughout the 

case. 

Maintenance of anesthesia 

Anesthesia may be maintained using either volatile agents or TIVA techniques. The addition 

of fentanyl reduces volatile and propofol anesthetic requirements and may allow controlled 

ventilation throughout, promoting a smooth, rapid emergence.  

But there are 2 schools of theory. The use of muscle relaxation allows perfectly controlled 

ventilation which may reduce blood loss secondary to tighter control of Paco2.  

Spontaneous ventilation is a safe and acceptable technique, especially if there were an 

inadvertent extubation or disconnection. Total operative time is between 1 and 4 h 

depending on the repair involved. 

Multimodal analgesia for cleft procedures includes enteral and parenteral medication and 

local anesthetic techniques. Options include  

1.perioperative acetaminophen (15ς20 mg/ kg oral.),  

2.NSAIDs (e.g. ibuprofen 5ς10 mg /kgoral  or ketorolac 0.5 mg /kg i.v.),  

3.lntraoperative opioids (e.g. fentanyl 1ςн ˃Ǝ /kg i.v.), ketamine (0.1ς0.2 mg /kg i.v.), and 

surgical infiltration of local anaesthesia with adrenaline (epinephrine), which has the added 

benefit of further reducing blood loss. A longer-acting agent such as morphine (20ςмлл ˃Ǝ/ 

kg i.v.) may be required and should be titrated to clinical effect, as the risk of perioperative 

respiratory adverse events (PRAE) is significant and potentially devastating.now a days not 

used routinely. 

4Nerve blocks can be considered for analgesia. Infraorbital nerve blocks are effective for cleft 

lip repair, and multiple nerve blocks have been described for cleft palate repair including 
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greater and lesser palatine nerve blocks, nasopalatine nerve blocks, and bilateral 

suprazygomatic maxillary nerve blocks. 

5.Dexmedetomidine has several beneficial properties including an opioid-sparing analgesic 

effect, anxiolysis, and the potential to reduce incidence of emergence agitation with a low 

risk of respiratory depression. It may have a role when given intraoperatively, balanced with 

potential adverse effects such as bradycardia and hypotension. 

 6.Dexamethasone, a synthetic glucocorticoid, has both analgesic and anti-inflammatory 

effects (0.1ς0.2 mg /kg i.v.) and may be useful in cleft surgery. Prevention of postoperative 

nausea and vomiting by using ondansetron (0.1 mg/ kg i.v.) can be considered. 

Surgical blood loss is usually minimal and blood transfusion is rare. Infusion of  IV fluids in 

form of a glucose-containing solution should be considered as patients are generally young 

with minimal glucose reserves, the surgical time may be relatively long, and they may not 

resume oral intake immediately after surgery. If there had been a relatively long fasting time, 

one may consider replacing the deficit with balanced crystalloid solutions. In addition, 

strategies to minimize heat loss, including warm ambient temperature and use of forced air 

blankets, should be considered. 

Emergence and recovery 

Successful extubation and recovery relies on efficient teamwork and succinct communication 

between surgical, nursing, and anesthetic teams. The main concerns at the time of 

extubation, and during postoperative care, include airway obstruction, bleeding, and 

disruption of the suture lines.Once the surgical procedure is complete the oropharynx should 

be visualized to assess the haemostasis. Careful suction of the airway, including posterior to 

the palate, to remove any clots may be required. This should always be performed under 

direct visualization for proper examination of the oropharynx, taking care not to disrupt the 

delicate suture lines. Once this is done, further instrumentation of the airway should be 

avoided. 

1)Airway obstruction may present at almost any stage during the emergence and extubation 

process. This may be related to pre-existing patient factors such as OSA or the surgical repair 

may lead to swelling in the oropharynx and nasopharynx. As obligate nasal breathers, infants 

may experience partial or complete airway obstruction.  

2)Other factors to be aware of include the residual effects of the anaesthetic agents, 

traumatic intubation, blood clots, retained throat packs, tongue swelling, and laryngospasm. 

Depending on the repair, the surgical team may have already placed a nasopharyngeal airway 

or nasal stents before tracheal extubation, to be removed a few days later.  

3)In selected cases a tongue suture may be used to relieve anticipated airway obstruction in 

the postoperative period. Arm restraints may be applied to prevent the child disturbing 

sutures by rubbing their face or exploring their mouths. 

The ideal emergence from anesthesia involves  

1.The correct timing of full antagonism of any residual neuromuscular block to facilitate a 

safe extubation, 2.whilst avoiding coughing and straining, which may lead to further bleeding.  

3.Extubation may be performed deep or awake depending on the personnel involved and 

patient-specific risk factors. 

4. At this critical moment, oxygen is provided via facemask and the patients' respiratory 

pattern and effort should be observed carefully for any signs of upper airway obstruction. 
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5.Although airway problems may occur up to 48 h after surgery, most present in the 

immediate postoperative period.  

***Management of actual or suspected airway obstruction should be timely and appropriate 

and may include: 

Simple airway maneuvers, such as repositioning the child in the lateral or prone position, or 

the application of CPAP while providing a jaw thrust. 

ωLƴǎŜǊǘƛƻƴ ƻŦ ŀ ƴŀǎƻǇƘŀǊȅƴƎŜŀƭ ŀƛǊǿŀȅΣ ƻŦǘŜƴ ƛƴ ŘƛǎŎǳǎǎƛƻƴ ǿƛǘƘ ǘƘŜ ǎǳǊƎƛŎŀƭ ǘŜŀƳ ŀǎ ǘƻ ǿƘƛŎƘ 

nostril, depending on the repair. The use of oropharyngeal airways is not contraindicated but 

is likely to cause more damage to the suture lines than a nasal airway. 

ωwŜƛƴǘǳōŀǘƛƻƴ Ƴŀȅ ōŜ ǊŜǉǳƛǊŜŘ ƛŦ ǘƘŜ ŀōƻǾŜ ƛƴǘŜǊǾŜƴǘƛƻƴǎ ŀǊŜ ƛƴŜŦŦŜŎǘƛǾŜ ŀƴŘ ǘƘƛǎ Ƴŀȅ ōŜ 

more difficult than the initial intubation because of potential swelling, bleeding, and the 

surgical repair. There may be tongue swelling secondary to prolonged use of the surgical 

mouth gag. If the patient is on the ward and reintubation is deemed necessary, if time allows,  

***one should consider airway intervention after transfer back to the theatre where the 

necessary equipment and assistance are easily accessible in a familiar environment. 

Postoperative care 

Patients should be monitored in the PACU with supplementary oxygen until fully awake and 

settled, often in the lateral or semi-prone position to allow drainage of any secretions. 

Rescue analgesia may be required; the i.v. route is available for acetaminophen, NSAIDs (if 

ƴƻǘ ŀƭǊŜŀŘȅ ƎƛǾŜƴύΣ ŀƴŘ ƻǇƛƻƛŘǎ όŜΦƎΦ ŦŜƴǘŀƴȅƭ м ˃Ǝ/kg) with appropriate monitoring. The 

patient's ultimate postoperative destination may vary from a standard ward to pediatric 

intensive care (PICU) depending on the surgery, preoperative and intraoperative status, and 

comorbidities.  

For cleft palate surgery, close monitoring is required for the first 12ς24 h to identify potential 

airway obstruction, bleeding, or both. 

Discharge time ( Mean hospital stay) 

 Cleft lip patients may stay overnight and usually return home the next day, 

cleft palate patients are usually discharged between Day 1 and Day 3 after surgery. 

** The main determinant of discharge is to ensure patients are feeding well. Oral 

medications including acetaminophen, ibuprofen, and morphine may be prescribed for 

analgesia at home and surgical follow-up will depend on the procedure completed and where 

the patient is on their surgical pathway. 

Follow-up and long-term expectations 

Patients with cleft lip repair are brought back for suture removal within a week if non-

absorbable sutures are used. This is an outpatient procedure that involves a brief general 

anesthetic. Once completely repaired, most children with an isolated cleft lip do not require 

further follow-up. It is interesting to note that once a cleft palate is successfully repaired, 

nasal intubation is not contraindicated provided a pharyngoplasty has not been performed. 

The soft tissue will have healed within approximately 6 weeks of the primary repair.  

***Any patients with clefts involving the alveolus will need an alveolar bone graft at 

intermediate dentition (approximately 10 yrs) and those with continued velopharyngeal 

insufficiency may require a repeat palate procedure. 

As patients may require multiple surgeries, from primary closure as an infant, to alveolar 

bone grafting and dental surgery into adulthood, it is imperative that we understand the 
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anesthetic concerns relating to various development stages of the patient and the surgical 

considerations. The psychological impact of having to undergo repeat procedures should also 

be considered when interacting with these patients and their families. 
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Abstract: 

 

Background and objectives: On one hand recent developments in knowledge of artificial intelligence, 

machine learning, and robotics have created fear that the Internet and the Internet of Things may 

become conscious. On the other hand with the development of technology in digitalization human 

brain-mind and copying of mind have raised the possibilities of downloading the brain and mind and 

uploading it to digitized computer supporting devices. The article tried to answer this potential fear of 

machine consciousness from a physiological and medical point of view. Method; Thorough review of 

human consciousness, its spiritual, psychological, and physiological mechanisms, and knowledge of 

possible implications and correlation with the development of information technology. 

Results: Human consciousness is considered mysterious since the millenniums in philosophy and 

spirituality, medical sciences consider consciousness as a vital function of the body/brain. Though the 

origin of consciousness was also a puzzle in physiology the discovery of reticular formation, the 

reticular activating system, and their connection with various parts of the central nervous system has 

significantly helped to solve the mechanism of consciousness and sleep. conclusion: The technologies 

of digitalization of the human brain-mind including; copying and transferring the copied scanned 

digitized brain-mind to other supporting digitized devices including computers and robots evolved 

significantly higher enough to be a reality in this or next century though is scientific fiction today. But 

the current computers have still a limited capacity to hold the brain data and execute in a computer. 

Though future quantum computers may give the solution. Even though the quantum computer can 

solve this fiction it will be the partial one because the definition of consciousness includes there must 

be consciousness of self the body and brain . .. so without the brain and body the consciousness will 

be limited to rudimentary stored memories, experiences, sensations and emotional information 

without bodily consciousness. so the real fear is remote one unless the technology of immortality 

human body has come true. Meanwhile, brain-computer interphases and associated innovative 

devices in the health industry are going to give blessings to patients suffering from paralysis, 

paraplegia, or hemiplegia including patients suffering from speech and language problems. The 

devices based on this concept of brain-computer interphases are going to be a great blessing to 

humankind as these devices sense mere thinking or thought or EEG waves force our body parts and 

other equipment to respond to the need of patients. Some such devices have already received FDA 

approval and continue to improve and continue to bless human beings. And the brain-mind and 

human consciousness uploading will remain fiction till quantum computing in reality but again 

without consciousness of body the self. 

 

Key words: Reticular formation. Brain computer interphase, scientific fiction of uploading and 

downloading of brain & its possibilities & ethical consequences, innovative thought and EEG 

controlled devises and their clinical applications    

Introduction: 

History and definition: defining consciousness: 

Consciousness is considered a mysterious subject in philosophy and spirituality. we the medical 

fraternity usually define Consciousness as an awareness of thoughts, feelings, sensations, 

environments, memories, and our own body and mind the SELF. .consciousness is a subjective 
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experience. Both Eastern and Western scriptures are full of defining and trying to understand the 

phenomenon of consciousness in their way. Both philosophy and psychology have worked a lot on the 

topics of consciousness and self-awareness. In this context, it is worth remembering a great historical 

ǎǘŀǘŜƳŜƴǘ ōȅ wŜƴŞ 5ŜǎŎŀǊǘŜǎ άL ǘƘƛƴƪΣ ǘƘŜǊŜŦƻǊŜ L ŀƳέΦ /ƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ǉǳŀƴǘǳƳ-like features of the 

characteristics of thoughts and thinking i.e. randomness and unpredictability, Physicists also have 

contributed to understanding consciousness. From an evolutionary point of view, like every aspect of 

the biological kingdom consciousness is also evolving. So to understand and universally define 

consciousness objectively is like Miraj. I have tried in this article to review our understanding of 

consciousness in context with the medical and physiological point of view and its clinical implications 

and futurological consequences in computer industries. 

 

Consciousness is defined as awareness of our internal and external environment. From an 

evolutionary point of view, the question rise whether consciousness evolved to perceive sensations, 

emotions, and OR thoughts and emotions developed as a byproduct of consciousness is debated. But 

it appears that all have developed parallel hand-to-hand. For example to feel pain one must be 

conscious. vice a verse pain will create consciousness. Thus consciousness is essential for perceiving 

pain.  

    Indian scriptures & Upanishads state that the universe's fundamental infinitive energy is 

consciousness. This energy exists in every living and non-living material in varying degrees. The great 

sage Maharshi Shree Aurobindo in his book "Synthesis of Yoga" expanded the knowledge of 

consciousness further that this energy is dynamic and creative. Consciousness is Chit or Chit Shakti, 

awareness and conscious force. consciousness is connecting the link between Purusha and Prakriti, 

between the Soul and Nature. (Sankhya yoga Geeta).In Western philosophy study of consciousness 

extends beyond scientific realms, making it a topic of philosophical contemplation. Philosophers have 

pondered questions regarding the nature of consciousness, its relation to the physical world, and its 

potential spiritual or metaphysical dimensions. Renowned philosopher Descartes has proposed the 

existence of a dualistic mind-body relationship, suggesting that consciousness is immaterial and 

separate from the physical body. Indian philosophical scripture has a rather more infinitive concept 

and mentioned the whole universe is generated by Cosmic consciousness.  

 

   while Shaping our understanding of who we are or answering the fundamental question "WHO AM 

I?" -"Consciousness is a fundamental thing in existence". In reality, consciousness continues to evolve 

in human beings. Spiritually speaking consciousness itself wants to liberate itself. It is said that in 

Matter living or non-living, the consciousness exists in still in the form. It emerges as a life -force in 

animals including human beings. It is present in various degrees in an animal as well as in a human 

being. The true purpose of thŜ ƘǳƳŀƴ ōŜƛƴƎ ƻǊ ƘǳƳŀƴ ƭƛŦŜ ƛǎ άǘƘŜ ŦǳǊǘƘŜǊ ŜǾƻƭǳǘƛƻƴ ƻŦ ŎƻƴǎŎƛƻǳǎƴŜǎǎ 

ǘƻ ǎǳǇǊŀƳŜƴǘŀƭ ŎƻƴǎŎƛƻǳǎƴŜǎǎΦ Lƴ ǘƘƛǎ ŎƻƴǘŜȄǘ {ƘǊŜŜ ǎǇƛǊƛǘǳŀƭ ƳŀǎǘŜǊ ƻŦ LƴǘŜƎǊŀƭ ¸ƻƎŀ ά{Ǌƛ aŀƘŀǊǎƘƛ 

{ƘǊŜŜ !ǳǊƻōƛƴŘƻέ ƻƴŎŜ ǎǘŀǘŜŘ ǘƘŀǘ ǘƘŜ ƘǳƳŀƴ ŎƻƴǎŎƛƻǳǎƴŜǎǎ ǎǘƛƭƭ ǘƻ ŜǾƻƭǾŜ ǘƻ ǊŜŀŎƘ ŀ state called 

supramental consciousness . This is a divine state and merge with infinitive consciousness the "sat chit 

anand". and achieving the state of "sat chit anand" is the purpose of life.  

 

Physiological perspectives  

Evolutionary biologists have categorized animals in various ways depending on their consciousness 

from o( zero ) consciousness i.e. ameba and sponges to grade 2 (two) like mammals and humans. A 

large number of scales, grades, maps ...developed to explore the scale of consciousness in 
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evolutionary schemata. But the fundamental fact is that everything is depending upon the 

development of the nervous system especially the development of the brain. The human being is in 

the highest position in this context because of the development of parts of the brain called the 

neocortex and prefrontal lobe. Though consciousness has subjective and abstract properties, 

consciousness is made complicated in philosophy but to make simple consciousness refers to our 

capacity to be aware, aware to experience thoughts, emotions, and actions awareness of our body 

and mind the self. Consciousness also encompasses our self-awareness, our ability to perceive, think, 

and make decisions. We experience consciousness as the ebb and flow of our thoughts, emotions, 

and experiences, essential to our understanding of reality. 

 

Human Consciousness is a multi-headed giant to understand because of diversity in expression both 

subjective and objective and making Consciousness understanding complex. For an individual 

consciousness is not only qualitative but quantitative also. Let us take an example of subjective 

perceptions, such as the perception of pain, the taste of sweetness, or colors. These experiences are 

unique to every individual, making consciousness a deeply personal phenomenon. What my 

sweetness of taste may be different from for others. What I perceive as beautiful may be ugly to 

others. consciousness also explores in terms of our working memory and executive function. Our 

working memory i.e. the ability to hold information in our minds, and make conscious decisions from 

available information from stored memory is also a function of consciousness. Thus consciousness has 

a vital role in our cognitive abilities, attention, concentration, and problem-solving leading to 

conscious decisions. Our conscious experiences are perceived i .e. sensations, emotions, or thoughts 

due to an interconnected neuronal network in the brain in a very similar way to augmented virtual 

reality, where the projector is the brain and the screen is the universe. In the conscious decision, 

selective attention is a function of consciousness. In such function reward and punishment centers of 

the limbic system play a very significant role. 

 

An Italian neurophysiologist Moruzzi with Magoun was the scientist who concluded that wakefulness 

is a function of a structure in the brain called Reticular formation and their connection with the 

cerebrum called the reticular activating system (RAS). The reticular formation is the structure in the 

core of the brain stem especially the pontine, medullary, and midbrain part of the brain stem is 

responsible for sleep, and consciousness. Dr. Moruzzi with Dr. Magoun concluded after doing their 

experiments on brain stem structures in cats. Their work also concluded that sleep is an active 

process in the brain rather than a passive one. They discover the huge network of neurons and 

interneurons is called reticular formation. The unique feature of this structure is there are millions 

and millions of neurons including interneurons that make interconnecting synaptic networks. These 

synaptic interconnections are both axon-dendritic and dendro-dendritic types. Further the reticular 

formation forms connections with the spinal cord and the cerebrum. This vastness of connectivity is 

understood by the fact that reticular formation receives millions of nervous impulses every single 

second from ascending and descending tracts of the spinal cord. Though the vital importance of 

reticular formation is the vital centers i.e. respiratory and cardiac centers and their connections with 

respiratory muscle and heart. They play a significant role in vital functions in the heart and lungs. Thus 

reticular formation serves as a major integration and relay center for many vital brain systems to 

coordinate functions necessary for survival. But the function which makes reticular formation unique 

is that its subserves role is in " arousal - awakeness and sleep cycles " (sleep-wake cycles). Some other 

functions of the reticular formation perform are due to their connections with the Autonomic nervous 

https://en.wikipedia.org/wiki/Reticular_activating_system#_blank


IJABMS July 2023 

 

system (Heightened awareness ), sensory and motor system (regulation of pain perception and tone -

posture), limbic system (Behavioural and emotional perceptions), including their connectedness with 

other parts of the cerebrum (cognitive functions thinking, memory....).The damage of the Reticular 

formation and reticular activating system lead to complete loss of consciousness and led a coma 

because of the disconnection of ascending and descending pathway connecting the cortex and spinal 

cord .so in brief reticular formation is concerned with arousal -consciousness & sleep. Any single 

afferent or efferent fibers to and from the reticular formation can arouse a sleeping individual and the 

awake state is heightened depending upon the strength and nature of stimuli. Any injury or pathology 

in Reticular formation leads to unconsciousness. Bilateral damage to the reticular formation leads to 

coma or death. Further experiments in the 1950s revealed more connections between Reticular 

formation to the thalamus and neocortical structures. The role of thalamo cortical discharges is a 

well-known mechanism in understanding the sleep-wake cycle and their role in the generation of 

electroencephalographic waves (EEG waves). The latest research in neurophysiology is with new 

methods i.e. functional magnetic resonance imaging and electroencephalography. These rather 

objective studies added further shreds of evidence for understanding the underlying mechanisms of 

consciousness. This method further supports the work of neurophysiologist Dr. Moruzzi. These newer 

methods have provided valuable insights into the neural correlates of consciousness (NCC). The 

method also emphasizes the role of other brain regions like the frontal-prefrontal- parietal cortex. 

These regions, in associated with reticular formation play a significant role to solve in the long puzzle 

of psychology and philosophy i.e. self-awareness, attention, and integrating sensory information to 

create our conscious experiences.  

 

Physiologically human beings in day-to-day life perceive three levels of consciousness 1 arousal states: 

waking, 2 sleep (resting or slow-wave sleep), 3 sleep and dreaming (paradoxical, active, or rapid eye 

movement sleep). These three states occur predictably and periodically. These three periodic states 

are occurring periodically according to the firing properties of neurons of reticular formation based on 

their intrinsic membrane properties, their synaptic and neurochemical connectivity, and their 

responsiveness to sensory inputs. 

 

The quantitative point of view of consciousness can vary from 1] Conscious (sensing, perceiving, and 

choosing), 2]Preconscious (memories that we can access), 3] Unconscious ( memories that we can not 

access), 4] Non-ŎƻƴǎŎƛƻǳǎ ό ōƻŘƛƭȅ ŦǳƴŎǘƛƻƴǎ ǿƛǘƘƻǳǘ ǎŜƴǎŀǘƛƻƴύΣрϐ {ǳōŎƻƴǎŎƛƻǳǎ ό άƛƴƴŜǊ ŎƘƛƭŘΣέ ǎŜƭŦ-

image formed in early childhood)... 

 

THE QUALITATIVE POINT OF VIEW Consciousness IS HIGHLY SUBJECTIVE BUT MADE SIMPLIFIED IN 

THREE DEGREE I.E. 1 ]normal state awake and alertness 2 ] Heightened awake and alertness when the 

person is under stress or fearful or threatened condition or otherwise or as part of alarm reaction or 

the body's response to stress in the form of activation of the reticular activation system and 

sympathetic nervous system and secretion of adrenaline nor adrenaline and glucocorticoid hormones 

ōȅ ŜƴŘƻŎǊƛƴŜ ƎƭŀƴŘ ǎǳǇǊŀǊŜƴŀƭ ƎƭŀƴŘΦ ¢Ƙƛǎ ǊŜŀŎǘƛƻƴ ƛǎ ƪƴƻǿƴ ƛƴ ǇƘȅǎƛƻƭƻƎȅ άŦƛƎƘǘ ƻǊ ŦƭƛƎƘǘ ǊŜǎǇƻƴǎŜΦ оϐ 

Sleeping state 

 

CRITICAL CARE CONSIDERATIONS: 

Medical science has developed a scale called Glasgow Coma Scale to assess the level of consciousness 

as a marker of the vital function of the body in the following way 
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Depending upon 

E spontaneous eye opening 

V verbal response 

M Motor response. 

 

Best eye response (4) 

No eye opening 

Eye-opening to pain 

Eye-opening to sound 

Eyes open spontaneously 

E1,E2,E3,E4 

Best verbal response (5) 

1 No verbal response 

2 Incomprehensible sounds 

3 Inappropriate words 

4 Confused 

5 Orientated 

V1,V2,V3,V4,V6 

Best motor response (6) 

1 No motor response. 

2 Abnormal extension to pain  

3 Abnormal flexion to pain  

4 Withdrawal from pain 

5 Localizing pain 

6 Obeys commands 

 

M1,M2,M3,M4,M5,M6 

We can now grade from 3 to 15 Glasgow Coma Scale (GCS) 

This scale is very useful as a vital parameter and helps to assess the diagnosis, progress, and prognosis 

of neurological conditions including heading injury in General ward and intensive care units 

objectively without any complicated instrumentation in all medical, surgical, and intensive care wards. 

Behavioral & Psychological Perspectives 

consciousness can be considered from a Behavioral & Psychological perspective with its innate origine 

introspection. we are capable of perceiving and reflecting on our thoughts, emotions, sensations, 

psychological - parapsychological and spiritual experiences, analyze our mental states. This self-

reflection allows us to have insights into our motivations, desires, and intentions. 

 

Medical aspects: /ƻƳǇƭŜǘŜ ƭƻǎǎ ƻŦ ŎƻƴǎŎƛƻǳǎƴŜǎǎ  ά/ha!έ ƛǎ ƳŜŘƛŎŀƭ ŜƳŜǊƎŜƴŎȅ ŀƴŘ ƴŜŜŘ 

immediate medical diagnostic and therapeutic attention . Significant number of medical 

conditions including epilepsies and organic lessons of CNS affect consciousness. Many drugs 

and biochemical alteration in internal environments also affect consciousness including 

create vivid experiences. Majority of drugs used in anaesthesia and psychiatry are meant for 

altering consciousness including complete loss of consciousness. They do so by altering 
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connections, function, and neuro transmitters at synaptic level of Reticular formation and/or 

their connection with other parts of central nervous system. 

In this context it is worth wise to consider a special state of consciousness different from 
wakefulness and sleep Called hypnosis. Spiegel et al. define hypnosis as an altered, focused, 
and receptive state of consciousness characterized by absorption (heightened concentration 
toward a particular concept or item), dissociation (from one's conscious self), and 
suggestibility accompanied with a sense of involuntariness and lowered critical judgment. 
Despite widespread misconceptions, hypnosis is not a treatment in itself; instead, it is a 
facilitator-a useful diagnostic tool that can help the practitioner choose an appropriate 
treatment modality and accelerate various primary treatment strategies.  

 

Neonatology  

prenatal and preterm exposure to cigarette smoke among fetuses is found to be associated with 

deficits in arousal, attention, as well as many cognitive deficits' It has been that there are nicotinic 

receptors on neurons in certain parts of the reticular formation and leading to hyperpolarization-

activated cation channels.  

Association with Sudden Infant Death Syndrome (SIDS) has been found in Post-mortem analysis of 

patients who expired due to SIDS. The large number of dendritic spines in the medullary reticular 

formation has been implicated in this association. Researchers hypothesize that this persistence of 

dendritic spines demonstrates incomplete development of the reticular activating system, potentially 

leading to dysfunction in higher levels of respiratory control, contributing to the pathophysiology of 

SIDS. 

 

  

The clinical significance of reticular formation is highlighted in defining Death, Brain death and brain 

stem death. The acceptance of definitions of death varies from country to country, and the 

requirement of demonstration of the complete and permanent loss of capacity for consciousness has 

remained one of their core criteria.  

Futurology  

Scientific Fiction and futurology: 

 Digitization of consciousness and uploading /downloading of brain : 

 

with the development of machine learning and artificial intelligence, downloading and uploading of 

brain-mind and consciousness is a and will remain a hot topic amongst computer technologists and 

neuroscientists in coming decades. Computer scientists have already started creating and speeding 

idea that our mind could live on in another form after the death of the physical body. 

  

with Developments in information technology we are going closer to a time when mind uploading and 

downloading will be the reality of science fiction. One BBC Horizon TV program screened 

"IMMORTALIST " an episode in which a Russian millionaire unveiled his plans to work with 

neuroscientists, robot builders, and other experts to create technology that would allow us to upload 

our minds to a computer to live forever. It is predicted that this will be achieved by 2045. In making 

this possible a technique ƛǎ άǎŎŀƴ ŀƴŘ ŎƻǇȅέΣ ƛΦŜΦ ŀ ǿƻǊƪƛƴƎ ƳƛƴŘ ŎƻǇȅ ǿƛƭƭ ōŜ ƎŜƴŜǊŀǘŜŘ ōȅ ǎŎŀƴƴƛƴƎ 

from i.e. by fMRI and other similar brain scanning technologies. The whole brain simulation and 
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copying. appears alarming technology by extrapolations of current technology i.e Artificial intelligence 

and robotics. Legal, and ethical issues are still to consider. Researchers led by Duke University have 

already scanned the whole mouse brain. Though in making fiction into reality the key principle that is 

in the Centre is copying of the mind (the mind is an outcome of what the brain is)and separation of 

the mind from the body. This controversy is debated in academics including benefits vs risks, 

guidelines and legislation, and human and neural rights neurorights. The brain-to-computer interfaces 

and an implantable device i.e. Stentrode have already shown great impact in health industries in 

helping paralyzed individuals by making instruments and body parts work by thought (Internet of 

thing). Such some neuro implant companies have received approval from the Food and Drug 

Administration to start testing its device in humans. One of a growing cadre of neurotech 

and  Neuralink pioneers is in with the goals of merging humans with machines to treat a range of 

medical conditions such as paralysis, blindness, depresion and enhance existing abilities like memory. 

These brain-computer interphases allow us to interact with computers and computer-internet-linked 

devices (Internet of things ) by thought alone. Brain implants electrically stimulate, block, or record 

(or both record and stimulate simultaneously) signals from single neurons or groups of neurons 

(biological neural networks) in the brain. This can only be done where the functional associations of 

these neurons are well known. These technologies will be a great blessing to people suffering from 

paraplegia, hemiplegia, and many similar neurological disorders including dementia, speech disorders, 

and Parkinson's disease. 

 

  

 

 

It is worth noting that in the process of digitization of the brain-mind and copying /uploading and 

downloading digitally supporting devices, the self-awareness or body awareness part of consciousness 

is missing. self-awareness or body awareness of consciousness cannot exist without the body.  

All animals even tiny creatures have bodies so they all have various degrees of self-consciousness of 

body. If the butterfly wishes to fly it must have some degree of body image or self-image. The human 

being is in the highest scale of consciousness because of the evolutionary outgrowth of the 

neocortex.  

In this context, it is worth understanding the views expressed by Silicon Valley entrepreneur Sam 

Altman. In 2018 , Sam Altman paid a startup called Nectome $10,000 which is formed to preserve the 

brain after death to upload memories and consciousness to the cloud. Based on transhumanists claim 

that when the technology becomes available, we will be able to upload our brain architecture to a 

supercomputer and that this upload will then become conscious, allowing us to gain immortality. 

Today, there is no supercomputer to store all the data from a single human brain. But quantum 

computers are on the way. In the future, it may be possible at some point. Neuroscientists have 

partially succeeded in downloading some data from the brain by already And in the future, our 

memory, our consciousness, and our thoughts are going to be digitalized. In other words, our brains 

are going to be digitalized. Now scientists are working on mapping and digitization of the brain, i.e., 

Connectome. It will ōŜ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƳŀǇ ƻŦ ƴŜǳǊŀƭ ŎƻƴƴŜŎǘƛƻƴǎ ƛƴ ǘƘŜ ōǊŀƛƴΦ !ƴ ƻǊƎŀƴƛǎƳΩǎ 

nervous system is made up of neurons that communicate through synapses. A Connectome is 

constructed by tracing the neuron in a nervous system and mapping where neurons are connected 

through synapses. Once the Connectome project will be successful, we will be in a position to save 

our digital copy in a computer as a small folder that can be available to assess whenever needed will 
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have interacted. We can have more copies that can be uploaded as artificial intelligence in Robots. we 

can have multiple copies also. With all, unlimited access to input and output; will be able to create 

multiple copies of our Connectome and save them to any supporting devices and transfer them as a 

computer file.  

 

Astrophysicists believe that our current biological form is not fit to survive in space and on any 

unknown planets or stars, but this Humanoid Robotic form will be able to survive in any unusual 

abnormal environment. So we will be truly eternal without a body. This is the most awaited merger of 

biotechnology and information technology. But it is worth noting that in human consciousness bodily 

awareness is crucial for self-consciousness. A mind uploaded to a supercomputer could never gain 

consciousness of the body because it will be nothing more than a disembodied virtual brain with 

bodily awareness. And researchers in the U.S. have developed a robot that builds its updatable body 

model and can adapt its movements when one of its limbs is removed. Is this robot conscious, too? 

 

conclusion 

Though the significant developments of our knowledge of physiology and neuroanatomy have helped 

us to understand the concepts and mechanisms of consciousness, philosophy, and spirituality will 

continue to through more knowledge as it is the core of humanity... 

background: 

Human consciousness is considered mysterious since the millenniums in philosophy and spirituality, 

medical sciences consider consciousness as a vital function of the body/brain. Though the origin and 

mechanism of consciousness were a puzzle in physiology the discovery of reticular formation and 

reticular activating system has significantly helped to solve the mechanism of consciousness and 

sleep. The new era of development of brain-computer interphases has raised a novel Idea of 

downloading and uploading the brain and mind and in that way giving immortality of human life and 

consciousness in digitally supporting devices i.e.computer or robotic machines... Though it is scientific 

fiction but may carry reality in the future. Legal, ethical, and human rights are the unanswered areas. 

The limitation of this form of immortality is questionable as the said technology i.e.digitalization of 

the human brain-mind and copying of the brain and transfer to supporting digitized devices will lack 

the element of self and body awareness in consciousness. This is the question after the next 100 

years. Meanwhile, brain-computer interphase-based devices will continue to grow and already proved 

and going to prove blessings to human neurological disorders like paralysis, paraplegia, and 

hemiplegia. 
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ABSTRACT 

Introduction:  Aneurysmal bone cyst is a benign non-neoplastic expansile osteolytic 

lesion with a thin wall, containing blood-filled cystic cavities. It usually occurs in 

long bones. Aneurysmal bone cyst in skull is very rare accounting for only 3-6% of 

total case of aneurysmal bone cyst. Treatment of choice is total surgical excision of 

the aneurysmal bone cyst. Here is a case of a 10-year-old girl who presented with a 

tumour over right temporoparietal region of skull. Radiological investigations 

showed the tumour to be aneurysmal bone cyst. The girl was operated upon for 

excision of right temporoparietal space occupying lesion. 

Observation: A 10 years old girl presented with gradually increasing mildly tender 

swelling in the right temporo-parietal region for the last 8 months. Patient had 

complaint of occasional headache. There was no history of trauma. On physical 

examination, it was a tender, approximately 8 x 8 x 4 cm mass in the right temporo-

parietal region, which was firm and fixed to the bone having a smooth surface. Skin 

over the swelling was normal. There was no neurological deficit. CONCLUSION : 

An aneurysmal bone cyst in skull is very rare and particularly rarer in temporo-

parietal region. Thus, ours is a very rare case. As part of the treatment, we performed 

complete surgical excision of the tumour which is considered an ideal treatment of 

the aneurysmal bone cyst. Histopathological examination of the specimen confirmed 

the lesion to be the aneurysmal bone cyst. 
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INTRODUCTION 
Aneurysmal bone cyst is a benign pathological lesion composed of large vascular spaces 
separated by trabeculae of connective tissue and bone. Exact pathogenesis is not yet known. 
Aneurysmal bone cyst most commonly occurs in long bones and vertebrae and only rarely (3-
6%) are found in skull. In skull most commonly involved parts are frontal, occipital and 
temporal bone[1]. Almost 80% of the patients are under age of 20 years with slight female 
preponderance. Ideal treatment of these tumours is total surgical excision. There are 40-50% 
chances of recurrence after subtotal resection of aneurysmal bone cyst. 
 
CASE REPORT 
A 10 years old girl presented with gradually increasing mildly tender swelling in the right 
temporo-parietal region for the last 8 months. Patient had complaint of occasional headache. 
There was no history of trauma. On physical examination, it was a tender, approximately 8 x 
8 x 4 cm mass in the right temporo-parietal region, which was firm and fixed to the bone 
having a smooth surface. Skin over the swelling was normal. There was no neurological 
deficit. 
All routine investigations were within normal limits. X-ray skull revealed a round well defined 

radioluscent area in the right temporo-parietal region with distension of periosteum outlined 
by a very thin subperiosteal bone. 
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MRI Brain (plain and contrast) was suggestive of well circumscribed solid cystic altered signal 
intensity calvarial lesion in right temporo-parietal region with bony defect. The lesion showed 
multiple internal fluid-fluid levels, heterogeneous solid component with haemorrhagic 
component within the lesion. On post contrast study, there was evidence of peripheral 
intense enhancement and multiple thick enhancing septations within the cystic component. 
 
CT Brain (plain) was suggestive of well circumscribed solid cyst mixed density calvarial lesion 
with thick septations seen in the right temporo parietal region with large bony defect. Few of 
the septations showed specks of calcification. The lesion showed multiple internal 
hyperdense blood-fluid levels, suggestive of hemorrhagic component within the lesion. 

 
 
Patient was operated for right temporo-parietal craniectomy and total excision of the 
tumour. Tumour was seen compressing the dura but not invading it. Tumour was dissected 
carefully and was separated from the dura. Total excision of the tumour was done. Dura was 
intact following tumour excision. Vascular channels were coagulated. Patient was relieved off 
her symptoms after the treatment. 
 
 


