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An Elite Surgeon - Dethroning the Master Surgeon 
Rashid Zia 1 

1. Locum Consultant in Complex Adult Glaucoma – East Kent Hospitals University, UK 
 
Recently at a conference I was introduced 
to a term, “Elite Performance” by Professor 
Peter Shah, the past president of the UK and 
Eire Glaucoma society.   The concept 
challenged the effectiveness of my current 
surgical standards. I was forced to reflect on 
my proud expertise of “under five minutes” 
phacoemulsification procedure with an 
audited, unadjusted complication rate of 
0.3%.  
In the 1980s, Allen Newell, a famous 
Carnegie Mellon cognitive scientist, 
analysed reaction times for a variety of 
tasks reported in learning experiments and 
he noted that the time taken to perform a 
task decreases with the number of 
repetitions of that task.  This is termed 
as “power law of learning”.  
Acquiring surgical expertise is time 
consuming to the doctor. If a surgeon 
doesn’t get many learning opportunities, he 
may never reach that optimal-performance 
plateau accessible only after repetitive 
learning has happened. 
Traditionally, emphasis has always been 
placed on the value of comprehensive 
knowledge, surgical technique, and good 
manual dexterity as one of the key factors 
influencing any surgeon’s intraoperative 
performance.  However, another set of 
complementary skills called “non-technical 
skills” have also been integrated into 
surgeon’s repertoire to optimize surgical 
performance e.g. familiarity with the 
instruments and modern technology, ideal 
room temperature and lighting, background 
noise, familiarity and relationships with the 
surgical team, stress, performance anxiety, 
fatigue, dehydration, and age. 
Professor Shah discussed the importance of 
softer nontechnical skills for elite 
performance but then went on to challenge 

the very crux of surgical training – i.e. 
“Practice Makes Perfect”.  He emphasized, 
“Practice only makes surgeons’ habits 
permanent”. He added that perfection 
comes from the time and effort spent in the 
preparation of anticipating and facing every 
possible complication of a stressful 
situation. For example, a master surgeon 
facing fluid and/or aqueous misdirection 
during cataract surgery may be slick 
enough to finish IOL implantation and 
safely complete the surgery without typical 
complications. An elite surgeon on the 
other hand with comparable surgical skills 
would have anticipated it preoperatively, 
prepared himself, the patient and his team 
for such eventualities and more importantly 
would have also taken steps to prevent fluid 
misdirection from occurring in the first 
instance e.g. operating under GA with 
reduced end tidal volume of carbon 
dioxide, use of IV mannitol, closed 
chamber surgical technique, correct use of 
OVD and a comprehensive plan to reverse 
aqueous misdirection per-op and 
postoperatively in all variable possibilities. 
Hence, a talented surgeon but with poor 
focus on acquiring non-technical skills is 
merely a reflection of repetitive poor habits. 
A situationally aware surgeon who engages 
into continuous cycle of monitoring and 
reevaluating performance of his team and 
himself is able to take dynamic clinical and 
non-clinical decisions while a stressful 
event is unfolding. An elite performance 
surgeon is open to the opinions of others 
and learns to integrate effective 
communication in a stressful situation. 
Surgeon’s non-technical skills enable him 
to improve the functioning of the surgical 
team and to enhance the patient safety. His 
leadership qualities ensure a calm and 

EDITORIAL 
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collected atmosphere promoting a culture 
of supporting the team for enhanced clinical 
efficiency and patient safety. 
In the end, it is extremely important to pay 
special attention to frequently ignored but 
vital performance shaping factors.  Physical 
and psychological health can adversely 
affect surgeon’s performance. Hence to 
maintain elite performance, it is pertinent to 
address physical illnesses, mental stress and 
fatigue. Surgeons may find their 

performance decline while battling with 
negative emotions. Micronutritional 
deficiencies, poor hydration, lack of 
physical exercise and mental stress also 
leads to inflammation of facia which has 
demonstrated shortening of telomeres thus 
exponentially hastening ageing changes.  
An experienced surgeon may be praised for 
his superior surgical skills, but an “elite 
performance” surgeon is born only when he 
learns to embrace non-technical skills. 
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 Bacterial Flora of Conjunctiva in Medical Students of 
Mohtarma Benazir Bhutto Shaheed Medical College 
Mirpur Azad Kashmir 
Muhammad Usman Sadiq1, Sara Najeeb1, Umair Tariq Mirza1, Fatima Akbar Shah1, 
Muhammad Irfan Sadiq2, Nazish Babar3 
 
Abstract: 
Objectives: To determine the bacterial conjunctival flora present among medical students of 
Mohtarma Benazir Bhutto Shaheed Medical College, Mirpur, Azad Kashmir 
Methodology: A microbiological analysis on 196 conjunctival swabs from 196 students with 
healthy eyes was carried out in this prospective, cross-sectional study conducted at the 
Divisional Headquarters Hospital, Mirpur, Azad Kashmir. These swabs were used to inoculate 
blood agar and chocolate agar plates for culture. 
Results: The study included a total of 196 students. The mean age was 21.26±1.555 years. Of 
the 196 participants, 131 (66.8%) were males and 65 (33.2%) were females. The number of 
right and left eyes were 100 and 96, respectively. Only 86 (43.88%) specimens showed growth 
while the remaining 110 (56.12%) showed no growth. 76 (88%) of the 86 positive isolates were 
Gram Positive Bacteria. The most common bacteria were Staphylococcus epidermidis (67%), 
followed by Staphylococcus aureus (6%). There were only 10 (12%) gram-negative bacteria 
found in the positive isolates. With 1% of the total, the three most often isolated species were 
Citrobacter freundii, Burkholderia cepacia, and Pseudomonas aeruginosa. 
Conclusion: The most common isolated bacteria from the conjunctiva were game positive 
bacteria, with Staphylococcus epidermidis being the most common. Al-Shifa Journal of 
Ophthalmology 2024; 20(1): 9-14. © Al-Shifa Trust Eye Hospital, Rawalpindi, Pakistan. 
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Introduction: 
The mucous membrane that lines the inside 
of the eyelids and continues to the orbital 
globe is known as the conjunctiva1, and the 
area between the palpebral and bulbar 
conjunctiva is known as the conjunctival 
sac. The conjunctival sac is continuously 
exposed to the external environment, 
allowing for the detection of both possible 
pathogens and normal commensal flora2. 
By taking up potential pathogen 
colonization sites, generating antimicrobial 
compounds, or inducing an immune 
response that shields the host from 
infection, the typical commensal flora can 
defend the host3. On the other hand, 
endophthalmitis may result from accidental 
or surgical penetrating injuries that 
encourage the migration of local bacterial 
flora into the eye4. 

ORIGINAL ARTICLE 
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Although a very tiny percentage of people 
have sterile conjunctival sacs, they are 
present in the conjunctival sac from birth 
and throughout life5. Numerous organisms, 
both pathogens and non-pathogens, have 
been cultured from the normal conjunctiva, 
but their numbers are typically modest6. 
This results from frequent blinking, which 
cleanses the conjunctiva every few seconds 
and mechanically wash away foreign 
objects, including bacteria7. Bacteriostatic 
agents such as lysozyme, IgA, and IgG, as 
well as exposure, a moderate blood supply, 
and a dropped conjunctival temperature 
brought on by tears evaporating all work to 
prevent the growth of germs8. Excessive 
usage of antibiotics has been linked to 
alterations in both pathogenic and normal 
flora types9. 
However, due to differences in genetic 
makeup, age, gender, race, and geography, 
the range of these microorganisms varies in 
different individuals10. There are various 
studies which were carried out in different 
regions to evaluate the normal flora of 
human conjunctiva11, 12.  
This research aims to characterize the 
bacterial flora of the conjunctiva in medical 
students at Mohtarma Benazir Bhutto 
Shaheed Medical College in Mirpur, Azad 
Kashmir, as such data is lacking according 
to the best of our knowledge. 
 
Materials and Methods: 
The study aimed to investigate different 
bacteria identified as typical conjunctival 
flora by analyzing 196 conjunctival swabs 
from 196 students with healthy eyes. The 
research was conducted as a prospective 
cross-sectional study at Divisional 
Headquarters Hospital, Mirpur Azad 
Kashmir after taking ethical approval, from 
1st January 2022 to 30th June 2022. 
Participant consent was taken before 
inclusion in the study. Inclusion criteria 
comprised all registered medical students 
who provided consent and were free from 
clinical ocular infections, while individuals 
with existing eye infections or those 
undergoing topical antibiotic treatment 

were excluded from the study. The 
conjunctival swabs were collected by the 
same ophthalmologist to maintain 
consistency. The specimens were taken 
from the lower conjunctival sac without a 
topical anesthetic. Using a cotton swab, the 
lower lid was pushed to reveal the lower 
conjunctival fornix. A sterile swab 
dampened with normal saline was used to 
gently wipe the lower fornix conjunctiva 
from the medial to the lateral side after 
requesting each individual to look upward. 
To prevent contacting the lid margins, the 
participants were instructed not to blink 
during the process. The specimens were 
streaked onto blood and chocolate agar 
plates right away, and they were then 
incubated for a period 24 to 48 hours at 37 
°C. Using particular biochemical assays, 
the species of bacteria were identified. 
Results were documented by a 
microbiologist on a pre-designed proforma. 
Data were analyzed using SPSS version 
21.0. Numerical variables like age were 
expressed as mean and standard deviation. 
Categorical variables like gender, eye 
involved, class & isolated bacteria were 
expressed as frequency and percentages.  
 
Results: 
A total of 196 students were included in this 
study. 31 students from 1st year, 36 from 2nd 
year, 34 from 3rd year, 41 from 4th year, and 
54 students participated from final year. 
The mean age of patients included in this 
study was 21.26±1.555 years (Table 1).  
There were more males as compared to 
females as shown in Figure 1. There were 
100 right and 96 left eyes from which the 
sample was taken. 
Out of 196 samples, only 86 (43.88%) 
showed growth while the remaining 110 
(56.12%) showed no growth (Figure 2). Out 
of 86 positive isolates, 76 (88%) were 
gram-positive bacteria. Staphylococcus 
epidermidis (67%), followed by 
Staphylococcus aureus (6%), were the most 
prevalent bacteria. Only 10 (12%) of the 
positive isolates had gram-negative 
bacteria. Citrobacter freundii, Burkholderia 
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cepacia, and Pseudomonas aeruginosa were 
the three most frequently isolated species, 
accounting for 1% each of the total gram-

negatives. Table 2 displays the list of 
microorganisms that were isolated from the 
conjunctival sac. 

 
Table 1: Mean age in the study (n=196) 

Mean Age in the Study (Years) 
Mean Std. Deviation Maximum Minimum 
21.26 1.555 25 17 

 
Table 2: Bacterial Isolates from Conjunctiva of students (n=86) 

Bacteria No of Isolates Percentage 
Gram Positive 76 88% 
Staphylococcus epidermidis 58 67% 
Staphylococcus aureus 5 6% 
Corynebacterium species 5 6% 
Others 8 9% 
Gram Negative 10 12% 
Citrobacter freundii 1 1% 
Burkholderia cepacia 1 1% 
Pseudomonas aeruginosa 1 1% 
Others 7 9% 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Gender Distribution 
in this study (n=196) 

Sadiq et al. Conjunctival bacterial flora in medical students 

Figure 2: Growth Present in Samples after culture (n=196) 
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Discussion: 
The normal flora of the conjunctiva refers 
to the diverse microorganisms that typically 
inhabit the surface of the eye13, specifically 
the conjunctiva, which is the thin, 
transparent membrane covering the sclera 
and inner eyelids14. These microorganisms, 
primarily bacteria, play a crucial role in 
maintaining ocular health by forming a 
protective barrier against potential 
pathogens15. Common bacterial species 
found in the conjunctival flora include 
Staphylococcus epidermidis, Streptococcus 
pneumoniae, and Corynebacterium 
species16. 
Xu S et al17 conducted a similar study to 
determine the bacteriological profile of 
conjunctiva bacterial Flora in Northeast 
China. The two studies diverge notably in 
participant demographics, with our study 
focusing on a younger cohort (mean age 
21.26 years) and having more male 
participants, whereas this study involved 
older participants (mean age 60.73 years) 
with a majority of females. Both studies 
observed positive culture rates, with our 
study reporting a rate of 43.88% and this 
study reporting a higher rate of 48.20%. 
While both studies identified 
Staphylococcus epidermidis as the most 
prevalent bacterium, their percentages 
slightly differed. This study delved into 
seasonal variations and gender disparities 
in positive culture rates, along with 
discussing characteristics like education, 
employment status, and hypertension, 
which were not addressed in our study. 
These comparisons highlight the diverse 
contexts and findings across different 
studies in the field. 
In another study by Jiang M18, analysis of 
conjunctival sac flora and drug 
susceptibility was done in normal children 
in East China. Our study focused on 196 
students with a mean age of 21.26 years and 
found a higher proportion of Gram-positive 
bacteria (88%) among positive isolates, 
primarily Staphylococcus epidermidis 
(67%). In contrast, this study included 2516 

children, with Gram-positive cocci 
(91.54%) dominating, led by 
Staphylococcus epidermidis (52.12%) and 
Streptococcus (12.09%). Gender 
distribution varied, with our study having 
more males, while this study initially had 
more males but a slightly higher 
concordance rate of binocular flora in 
females. Drug susceptibility profiles were 
not included in our study. Overall, there 
were discrepancies in sample sizes, age 
demographics, microbial prevalence, and 
drug susceptibility between the two studies. 
Owji N19 in his study focused on 72 
operated eyes and normal fellow eyes, 
reporting higher bacterial growth rates in 
operated eyes (66.7%) compared to normal 
fellow eyes (43.1%), with nasal specimens 
showing growth in 90.3% of patients. These 
results are different from our study as we 
excluded those individuals who have 
undergone any treatment. 
Adukwu BU20 in his study determined the 
conjunctival fungal flora in a tertiary eye 
hospital in Nigeria. Our study focused on 
196 young students, revealing a mean age 
of 21.26 years and a predominance of 
Gram-positive bacteria, particularly 
Staphylococcus epidermidis. In contrast, 
this study involved 225 patients with a 
broader age range (mean age 41 years) and 
a nearly equal gender distribution. While 
our study showed 43.88% growth with 
notable eye distribution data, this study had 
a 27.6% culture-positive rate, highlighting 
Aspergillus and Candida as common 
organisms and emphasizing the impact of 
age groups and occupations on culture 
results. 
Toribio A21 in his study evaluated the 
microbiological spectrum of Conjunctival 
flora in anophthalmic patients. Our study 
focused on 196 students, predominantly 
male, aged around 21 years, and found a 
growth rate of 43.88% with Staphylococcus 
epidermidis being the most prevalent 
bacterium among positive isolates. In 
contrast, this study involves 251 isolates 
from healthy eyes and those with 
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prostheses, noting Staphylococcus 
epidermidis as the most common organism 
but also identifying coagulase-positive 
Staphylococci, Streptococci, and Gram-
negative bacteria. While our study lacks 
antibiotic sensitivity data, this study reveals 
no significant differences in sensitivities 
between isolates from sockets and healthy 
eyes, but notes increased resistance in 
Gram-positive microorganisms in subjects 
using self-prescribed antibiotic drops. 
Overall, the larger sample size and broader 
scope of eye conditions in the other study 
provide a more comprehensive 
understanding of ocular microbiology and 
antibiotic resistance patterns. 
 
Conclusion: 
This study showed that gram-positive 
bacteria, especially Staphylococcus 
epidermidis, are the most prevalent bacteria 
found in the conjunctiva. This finding 
highlights the microbial landscape among 
medical students in the region. Further 
research may delve into specific factors 
influencing bacterial prevalence and 
antimicrobial resistance patterns, aiding in 
tailored interventions for improved public 
health outcomes. 
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Beyond the Colors: Exploring the Association between Eye 
Color and Hair Color for Forensic Identification 
Zulfiqar Ali Buzdar1 
 
Abstract: 
Objectives: This study aimed to investigate the association between eye color and hair color 
within the local population of Pakistan for forensic identification purposes. 
Methodology: Data on eye color and hair color were collected from 293 MBBS students at 
Sahara Medical College Narowal over three academic years (2021-2023). Data were collected 
using a questionnaire, with data on specific colors of hair and eyes, and analyzed. Statistical 
tests including the chi-square test, were conducted to assess the association between eye color 
and hair color. 
Results: The findings revealed a statistically significant relationship between eye color and 
hair color (p value <0.01). Brown and black hair colors were predominant among the study 
population, while brown and black eyes were the most common eye colors. The association 
between these phenotypic traits has practical implications for forensic identification, 
highlighting their importance as distinctive markers of individual identity. 
Conclusion: The association between eye color and hair color underscores their potential 
utility for forensic identification purposes. Integrating information on these phenotypic traits 
into forensic investigations can enhance the accuracy and reliability of identification 
techniques, contributing to the administration of justice. Al-Shifa Journal of Ophthalmology 
2024; 20(1): 15-20. © Al-Shifa Trust Eye Hospital, Rawalpindi, Pakistan. 
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Introduction: 
Forensic identification plays a pivotal role 
in criminal investigations providing crucial 
evidence for identifying individuals 
involved in various legal proceedings1. In 
the history of forensic science, 
anthropometry proposed by Alphonse 
Bertillon in the late 19th century stands as a 
landmark method for individual 
identification. Central to Bertillon's system 
were physical measurements of various 
body parts but equally essential were 
distinctive features such as eye color and 
hair color2. For ages, these were considered 
the sole choices until the traditional 
methods of identification such as 
fingerprinting and DNA analysis have long 
been employed by forensic scientists and 
investigators1,3. However, now 
advancements in genetic analysis 
techniques have opened new avenues for 
forensic identification, including the 
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exploration of phenotypic traits such as eye 
color and hair color4. 
Eye color, a phenotypic trait determined by 
the amount of melanin in the iris is 
influenced by complex genetic factors. 
Variations in genes such as HECT domain 
and RCC1-like domain-containing protein 
2 (HERC2) and ocular albinism (OCA2) 
have been associated with different but 
most prominent eye colors for 
identification purposes including green, 
brown, and black5. Similarly, hair color is 
determined by the presence and abundance 
of melanin in the hair follicles with 
variations in genes related to melanin 
production contributing to differences in 
hair color including blond, brown, and 
black making it valuable for forensic 
identification6,7. 
The association between eye color and hair 
color has attracted interest in forensic 
medicine due to its potential implications 
for establishing individuality based on 
physical characteristics8. By examining the 
relationship between these two phenotypic 
traits forensic scientists aim to explore 
associations to develop more accurate 
methods for identifying individuals from 
forensic evidence9. 
However, despite the potential significance 
of the association between eye color and 
hair color for forensic identification, 
relatively few studies have systematically 
investigated this relationship, particularly 
within specific populations relevant to 
current ethnic origin. Therefore, the present 
study aims to fill this gap by examining the 
association between eye color and hair 
color among of Pakistani population. 
Unknown individuals are brought for 
medicolegal and postmortem examination 
very frequently to the Department of 
Forensic Medicine. Establishing 
identification always remains to be the first 
task by the medical personnel10. By 
elucidating the relationship between eye 
color and hair color in this population, the 
research seeks to contribute valuable 
insights to the field of forensic medicine, 
potentially enhancing forensic 

identification techniques and advancing our 
understanding of the genetic basis of 
phenotypic traits11. Ultimately, the findings 
of this study may have implications for 
forensic investigations assisting medical 
personnel and law enforcement agencies in 
the accurate identification of individuals 
involved in criminal activities12. 
 
Materials and methods: 
The study received approval from the 
Institutional Review Board (IRB) to ensure 
compliance with ethical standards. A cross-
sectional descriptive study design was 
adopted to explore the association between 
eye color and hair color for forensic 
identification. After getting informed 
consent, the students were invited to 
participate. 
 A non-probability convenient sampling 
technique was employed for participant 
selection. The study population comprised 
293 third year MBBS students enrolled at 
Sahara Medical College Narowal over three 
academic years (2021-2023), consisting of 
106 males and 187 females. Data on eye 
color and hair color were collected from 
each participant through a standardized pre-
tested questionnaire. Participants self-
reported their eye color categorized as 
green, brown, or black, and hair color 
categorized as blond, brown, or black.  
Statistical analysis was conducted to assess 
the association between eye color and hair 
color. Chi-square tests were used to 
determine the strength and significance of 
the association with a p-value <0.05. 
 
Results: 
The study was conducted on 293 research 
participants, with 106 males and 187 
females included in the study. The mean 
age of the individuals in the study was 
20.94 ± 0.76. 
Table 1 displays the frequency and 
percentage distribution of different eye 
colors among study participants. The eye 
colors included in the table are green, 
brown, and black the most predominant eye 
colors observed in Pakistan. The study in 
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the table 01 revealed that the brown eyes 
were the most prevalent accounting for 161 
students which constitutes 54.9% of the 
total sample. While the black eyes were 
found to be the second most common with 
128 students making up 43.7% of the total 
sample. The green eyes were accounted to 
be the least common, with only 4 students 
representing 1.4% of the total sample. To 
simplify the participants under study in the 
sample had predominantly brown or black 
eyes while green eyes are significantly less 
common. 
Table 2 presents the frequency and 
percentage distribution of different hair 
colors among research participants in this 
study. The hair colors studied in this 
research were categorized as blond, brown, 
and black. Black hair was the most 
prevalent with 216 cases constituting 
73.7% of the total sample amounting to 
almost 3/4th of the population under study. 
The brown hair was found to be the second 
most common with 75 cases under study 
making up 25.6% of the total sample. The 
blond hair was analyzed to be the least 
common with only 2 cases, representing 
0.7% of the total sample.  
Table 3 presents the association between 
eye color and hair color among a total of 
293 participants by applying chi square test 
of association. It displays the frequency 

distribution of different combinations of 
eye and hair colors. Among cases with 
green eyes there were 2 individuals with 
brown hair and 2 individuals with black 
hair with a final total of just 4 cases. For 
individuals with brown eyes, there was just 
1 case with blond hair, 57 cases with brown 
hair, and 103 cases with black hair totaling 
for accumulation of 161 students. Among 
those with black eyes, there was just 1 case 
of blond hair, 16 cases with brown hair, and 
111 cases with black hair making a total of 
128 students in this category. The totals for 
each hair color category indicate that there 
are 2 individuals with blond hair, 75 
individuals with brown hair and 216 
individuals with black hair among the entire 
sample. These numbers highlight the 
distribution of hair colors within each eye 
color category, providing prevalence aspect 
ratio into the association between these two 
characteristics among the individuals under 
the study. 
The p-value <0.01 in the association 
between eye color and hair color highlights 
the level of statistical significance of the 
observed relationship. In this context, a p-
value <0.01 indicates that the association 
between eye color and hair color is 
statistically significant at the chosen level 
of significance.  

 
Table 1: Frequency Distribution of Eye Color 

 
 

Table 2: Frequency Distribution of Hair Color 
Hair Color Frequency Percent Valid Percent 

Blond 2 0.7 0.7 
Brown 75 25.6 25.6 
Black 216 73.7 73.7 
Total 293 100.0 100.0 

 
 
 

Eye Color Frequency Percent Valid Percent 
Green 4 1.4 1.4 
Brown 161 54.9 54.9 
Black 128 43.7 43.7 
Total 293 100.0 100.0 

Buzdar et al. Buzdar et al. Eye and hair color association for forensic 
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Table 3: Association of Eye Color with Hair Color 

Eye Colour Hair Colour Total P value Blond Brown Black 
Green 0 2 2 4 0.000 
Brown 1 57 103 161 
Black 1 16 111 128 
Total 2 75 216 293 

 
Discussion: 
The findings of this study provide valuable 
information into the association between 
eye color and hair color among third year 
MBBS students, contributing to the body of 
knowledge in forensic medicine and 
toxicology. The results reveal a statistically 
significant relationship between these two 
phenotypic traits with a p-value of 0.000 
indicating that the observed distribution of 
eye color and hair color combinations is 
highly unlikely to have occurred by chance 
alone. 
The predominance of brown and black hair 
colors among the study population aligns 
with broader population trends reflecting 
the prevalence of these hair colors in 
various ethnic groups. Similarly, the 
distribution of eye colors with brown and 
black eyes being more common than green 
eyes, mirrors patterns observed in diverse 
populations worldwide13. These findings 
lay immense importance of considering 
population-specific characteristics when 
developing forensic identification 
techniques based on phenotypic traits14. 
The observed association between eye 
color and hair color has practical 
implications for forensic investigations 
particularly in cases where readily possible 
traditional methods of identification may be 
the only choice available15. By 
incorporating information on eye color and 
hair color into forensic databases and 
investigative procedures law enforcement 
agencies can enhance their ability to 
identify individuals from forensic evidence 
such as eyewitness descriptions confirmed 
from DNA samples collected from crime 
scenes16. 

Furthermore, the association between eye 
color and hair color highlights the complex 
interplay between genetics and phenotypic 
expression. While specific genes, such as 
HERC2 and OCA2, have been implicated 
in determining eye color variations, the 
genetic basis of hair color is equally 
multifaceted involving genes related to 
melanin production and distribution17. 
Future research exploring the genetic 
underpinnings of these traits may provide 
further insights into their inheritance 
patterns and variability across 
populations16. 
The study contributes to our understanding 
of the association between eye color and 
hair color for forensic identification 
purposes, highlighting the importance of 
these phenotypic traits in individual 
identification18. By elucidating the 
relationship between eye color and hair 
color among research participants, this 
research advances our knowledge of 
forensic medicine domain, paving the way 
for improved identification techniques and 
enhancing the capabilities of forensic 
science in solving crimes and serving 
justice19. 
The predominance of brown and black hair 
colors among the study population along 
with the distribution of eye colors, 
underscores the variability and complexity 
of human phenotypic traits. By analyzing 
the association between eye color and hair 
color, this research contributes valuable 
insights to the field of forensic science, 
providing a foundation for the development 
of more accurate and reliable identification 
techniques20. 
Practical implications of these findings 
extend to forensic investigations where eye 
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color and hair color can serve as valuable 
descriptors for identifying individuals from 
forensic evidence. Integrating information 
on these phenotypic traits into forensic 
databases and investigative procedures can 
enhance the efficiency and effectiveness of 
law enforcement efforts, ultimately 
contributing to the administration of 
justice21. 
Logically, the study investigated the 
association between eye color and hair 
color among the local population of 
Pakistan, shedding light on their potential 
utility for forensic identification purposes. 
The findings revealed a statistically 
significant relationship between these two 
phenotypic traits emphasizing their 
importance in individual identification 
within the context of forensic 
investigations. 
 
Conclusion: 
In conclusion, this study advances our 
understanding of the association between 
eye color and hair color for forensic 
identification purposes underscoring their 
importance as distinctive markers of 
individual identity. By bridging the gap 
between genetics, phenotypic expression, 
and forensic science this research 
contributes to the ongoing quest for 
accurate and reliable methods of individual 
identification, ultimately serving to uphold 
the principles of justice and accountability 
in society. 
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Analysis Of Senile Cataract Induced Anatomical/Histo-
Pathological And Biochemical Changes In Human 
Crystaline Lens 
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Abideen4

Abstract: 
Objectives: To evaluate histopathological & physiological alterations in lenses affected by 
senile cataracts for a better understanding of the disease. 
Methodology: After approval from the relevant ethical committee, analysis of 20 lenses 
removed surgically for Implant of a synthetic lens in patients aged 55 to 70 years was performed 
by histopathologic techniques using hematoxylin & eosin-stained slides and anatomical 
micrometric measurements. The duration of the study was approximately six (6) months. 
Random probability sampling was used. 
Results: 55% of the crystalline lenses were found to have pathologic calcification, 45% of 
them showed enlarged or bladder cells, 40% presented with nuclear fibrosis, 20% had ectopic 
shifting of surface lining epithelial cells underneath the posterior capsule, and finger-like 
microstructures were seen projecting in the posterior wall of the capsule of the lenses in 15% 
of lenses.  
Conclusion: Most of the lenses attributed more than one histopathological finding. A marked 
decrease in the size of epithelial cells was observed, whereas alterations in the thickness of the 
lenses were insignificant with a p-value of >0.05. Al-Shifa Journal of Ophthalmology 2024; 
20(1): 21-26. © Al-Shifa Trust Eye Hospital, Rawalpindi, Pakistan. 
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Introduction: 
Senile cataracts have been identified as one 
of the commonest cause of visual 
disturbance and even complete blindness 
all over the world.1 Throughout the life eye 
lens function needs an intact refractive 
index, biomechanical integrity and 
transparency.2 While axial length is 
generally thought to be the main biometric 
factor that influences refractive growth, it is 
also believed that the crystalline lens plays 
an important part in the emmetropization of 
the human eye.3 The lens is one of the most 
important components of vision and plays 
an essential role in the adjustment of vision 
for both near and far as well as in the 
adaptation of vision in dark and bright 
environments is crucial for vision.4 Cataract 
formation is a degenerative alteration of the 
lens metabolism. There is a variety of 
biochemical changes involved in the 
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formation of a cataract.5 Cataract formation 
is accelerated by hyperglycemia due to the 
excessive production of oxidative stress.6A 
cataract is a discolored or clouded lens. It 
has several underlying causes and is usually 
associated with a decrease in optical quality 
due to a decrease in lens clarity and a 
change in lens color.7 Cataracts are most 
common among middle-aged and older 
people (>40 years) and the risk of 
developing them increases with age. Signs 
and symptoms of a cataract include lens 
loss, painless vision, blurred vision, and 
other visual problems that affect both eyes.8 
Many people with other systemic diseases 
have a higher risk of developing a cataract, 
such as; cardiovascular disease patients.9 
Cataracts are the leading cause of blindness 
worldwide. It also causes moderate-severe 
vision impairment around the world.10 

Senile Cataracts (Age-related Cataract) 
affects about 17% of the world’s population 
and causes more than half of vision loss and 
significant disease and economic burden 
worldwide.11 
 
Materials and Methods: 
Forty-two (42) patients having senile 
cataracts who underwent surgery in Sheikh 
Zayed Hospital over six (6) Months from 
January 2022 to June 2022, were included. 
Patients between 55-70 years with senile 
cataracts were included. Patients with any 
systemic disease e.g. hepatitis, myocardial 
infarction, diabetes mellitus, hypertension, 
or glaucoma, and any history of ocular 
trauma were excluded. 
Twenty-five (25) patients were operated on 
for intra-capsular cataract-containing lens 
removal at the ophthalmology department 
of Sheikh Zayed Hospital Rahim Yar Khan 
and in addition also donated three (3) lenses 
as control which were obtained from 
patients (who fell victim of evisceration) to 
support our study. Twenty-five (25) senile 
intra-capsular cataracts were obtained from 
the Eye Theatre of Sheikh Zayed Hospital 
Rahim Yar Khan and were processed at 
once to prevent any 
histopathological/morphological change. 

All the lenses (control, close to normal or 
with cataract) were fixated in 10% buffered 
neutral formalin for 24 hours12, later cut 
into equal halves, and fixed in fresh fixative 
for an additional 30 hours. Then lens tissues 
were gradually dehydrated in increasing 
concentration of alcohol from 60% to 
100%. Lens Tissues were bathed by xylene 
and embedded in paraffin. Sections of 
Three (3) micron were cut by the help of a 
microtome and for visual accuracy were 
stained using hematoxylin and eosin H&E 
and periodic acid Schiff (PAS) stains. 
Finally, lenses were put under the 
microscope for histopathological and 
morphological analysis, particularly 
focusing on alterations in the capsule, 
lining surface epithelium, arrangement of 
fibers, and nucleus of the lens. 
 
Results: 
The lenses used as the control presented a 
normal appearance on thorough 
observations. They showed absolute 
transparency, no evidence of angiogenesis, 
were delicately soft, elasticity was observed 
and in shape, bi-convexity was observed, 
and a comparatively flat anterior surface 
was also observed, all the surfaces were 
smooth and had an average diameter of 
8mm and thickness of 3-4 mm. Lenses with 
senile cataracts showed opaque yellow to 
light brownish color, consistency was rigid, 
had irregular surfaces, and violated 
diameters.  
Figure 1 shows  that in transverse sections, 
the control lens was biconvex, the body 
surrounded by hardened capsule (A) with 
the nucleus of the lens placed centrally, 
separated from behind by posterior capsule 
covering, while ventrally and at thickest 
point by sub-capsular single-layered sheet 
of lining epithelial units, also aligned with 
ventral cortex which is made up of parallel 
and meridionally placed layers of lens 
fibers whose nuclei showed the arched 
placement named as bow arrangement (B) 
with elongated nuclei (C)  
Insignificant thinning in lens capsule was 
evident in lenses affected by cataracts in all 
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planes in comparison to control lenses 
(Table 1). A significant decrease was 
observed in the mean diameter of sub-
capsular mono-layered flattened epithelial 
cells (9.05±0.42µm) (p-value <0.05) in 
cataract-affected lenses in comparison to 
control lenses with a value of (12.08±0.86 
µm). 

Quality bow arrangement and original 
lamellar organization of the lens vanished 
in the cortex of lenses affected by senile 
cataracts. Many other pathological changes 
were evident in histopathological slides of 
cataract-affected lenses (Table 2).

 
Table 1:  Comparative Analysis of thickness of the capsule (µm) and lining epithelial cell 

span (µm) in control vs cataract-containing lenses. 

Capsular regions and cells (µm) Control (µm) Cataractous lenses (µm) P value 
Equatorial capsule 5.18 ± 0.61 5.21 ± 0.41 >0.05 
Posterior capsule 4.50 ± 0.76 2.38 ± 0.38 >0.05 
Anterior capsule 7.02 ± 0.85 5.99 ± 0.88 >0.05 
Lining epithelia 12.01 ± 0.86 9.05 ± 0.42 <0.05 

 
Table 2: Histopathological variations in 20 human senile cataract-affected lenses in 

percentage. (Many lenses possess more than one change) 
 

Histopathologic 
Variation 

No of 
lenses 

altered 
morphology 
% 

Patients age 
(years) 

Patients 
mean age 
(years) 

Villi in the posterior capsule 3 15 65-70 68 
Calcification in lens 11 55 60-70 66 
Ectopic epithelia 4 20 65-70 67 
Nuclear fibrosis 8 40 60-70 67 
Enlarged or bladder cell 9 45 55-67 61 

 
     

Figure-1 
Transverse 
histological section 
of the control lens. 

Figure-2 
Bloated lens fibers 
with pathologically 
retained nucleus 
are known as 
balloon cells (A). 
Morgagnian 
globules (B) are 
roundly shaped, 
bloated fibers.  
(H&E stain ×400, 
3µm) 

Figure-3 
Subcapsular hyper
plasia of the 
epithelium just 
under the 
anterior lens 
capsule (A).The 
cataract-affected 
lens exhibits 
thickening and of 
the anterior lens 
capsule (B) (H&E 
stain ×400, 3µm) 

Figure-4 
(A) Anterior 
capsule of the lens. 
subcapsular 
deposits of the 
calcium just under 
the anterior capsule 
of the lens (B). 
(H&E stain ×400, 
3µm) 

Figure-5 
Anterior capsule of 
the lens (A), 
fragmented, 
condensed lens 
fiber material (B), 
Subcapsular 
fibrosis (C) and 
also note 
hyperplasia of 
epithelium just 
under the anterior 
capsule (D). 
(H&E stain ×400, 
3µm) 
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Discussion: 
In our study we found that lens thickness 
does not change in senile cataracts and 
similar findings were reported by Lopez 
and Diez in their study.13 A significant 
decrease of 0 9.05±0.42 µm was observed 
in the mean epithelial cells of fourteen (14) 
cataract-affected lenses range (6 to 10 µm) 
when analyzed with similarly aged lenses 
of normal people having a value of 
12.01±0.86 µm (range 10 to 14 µm). 
Identical remarks were presented by Xie et 
al while studying apoptosis of lens 
epithelial cells and the possible cause of 
this change stated by him was decreased 
metabolic activity in cataract-affected 
lenses.14 Balloon cell finding may be 
related to decreasing metabolic activity 
with progressing age, Li et al in their work 
on differently expressed genes associated 
with deficient lens epithelial cells 
mentioned similar findings and suggested 
increasing oxidative stress related to age 
might be a factor responsible for this via up 
and down-regulation of certain genes.15 
Finding of Nuclear fibrosis was frequently 
observed in a significant number of cases, 
denaturation and coagulation of soluble 
lens protein could be a potential reason for 
this pathology,  Taiyab et al in their study 
regarding Understanding the Role of Yes-
Associated Protein reported similar 
findings and concluded that change 
occurred in Fibrotic cataracts, posterior 
capsular opacification (PCO), and anterior 
subcapsular cataracts (ASC) are mainly 
attributed to the transforming growth 
factor-β (TGFβ)-induced epithelial-to-
mesenchymal transition (EMT) of lens 
epithelial cells (LECs).16 While evaluating 
the calcium deposition on cataract affected 
lens, it is assumed that a potential reason for 
this is associated with increased 
permeability of the lens caused by sluggish 
metabolism and low energy as a result of 
increasing age. Chowdhary et al were on 
the same page as us on the similar finding 
but in addition, they indicated yet another 
possible mechanism of Activation of 
Nrf2/HO-1 Antioxidant Pathway by heme 

Attenuates.17  We found that a significant 
number of cataract-affected lenses showed 
the dorsal movement of epithelial cells 
under the posterior capsule, but we are 
unaware of the possible pathologic 
mechanism behind it, mirrored findings had 
been recorded in a study by Li et al also 
argued that possibly Arginase-1 promotes 
lens epithelial-to-mesenchymal transition 
in different models of anterior subcapsular 
cataract.18  Many of the cataract-affected 
lenses showed more than one pathologic 
finding. Many of these changes were 
possibly due to genetic modifications as 
stated by Kafeel S in 2022.19Our study 
concludes that lack of energy required for 
normal physiological function of lens with 
increasing age may be the best assumed 
reason behind sclerotic and degenerative 
pathologies of lenses. 
 
Conclusion: 
Most of the lenses attributed more than one 
histopathological finding. A marked 
decrease in the size of epithelial cells was 
observed, whereas alterations in the 
thickness of the lenses were insignificant 
with a p-value of >0.05. 
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Abstract: 
Objective: To assess the prevalence of trachoma among patients attending a tertiary care 
hospital in Gilgit, Pakistan. 
Methods: Data for this descriptive cross-sectional study was collected by consecutive 
sampling from analyzing the medical records of all the patients presenting to the Gilgit Eye 
Care Centre during the spanning from January 2018 to January 2023 (a 5-year period) ensuring 
that diagnosis of trachoma was based upon the WHO criteria (FISTO). The data was analyzed 
according to gender and age on SPSS and results were compiled.  
Results: A total of 24,589 patients were examined during the study period consisting of 61.8% 
females and 38.2% males. The estimated prevalence of trachoma was 0.22% (95% confidence 
interval: 0.14% - 0.30%). Among them, 54 were diagnosed with active trachoma, with mean 
age 23.30, SD 14.32 years with a female to male ratio of approximately 4.26:1 (81% females, 
19% males). 
Conclusion: This pilot study identified prevalence of trachoma in a hospital setting, 
highlighting the need for population-based studies to assess the true disease burden in Gilgit. 
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Introduction: 
Trachoma, a neglected tropical disease 
caused by the bacterium Chlamydia 
trachomatis, casts a long shadow on global 
public health. It remains the leading 
infectious cause of blindness worldwide, 
disproportionately impacting low-resource 
communities.1 An estimated 1.9 million 
people globally suffer from vision 
impairment or blindness due to trachoma2, 
highlighting the devastating consequences 
of this chronic eye infection.  While most 
infected individuals experience no initial 
symptoms, repeated infections over 
extended periods can lead to a progressive 
and debilitating disease.3 Untreated 
trachoma progresses through stages, 
culminating in trichiasis, a condition where 
the eyelashes turn inward and scrape 
against the cornea, causing excruciating 
pain, corneal scarring, and ultimately, 
irreversible blindness.4 
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Trachoma remains a significant public 
health concern across 42 countries.5 
However, stories of success offer hope. 
Several nations, including Pakistan, have 
made remarkable strides in tackling the 
disease. Supported by the World Health 
Organization's (WHO) initiative, the 
Global Elimination of Blinding Trachoma 
by 2020 (GET 2020) program, Pakistan 
implemented the SAFE strategy (Surgery, 
Antibiotics, Facial cleanliness, 
Environmental improvement) with 
significant impact.6 This strategy led to a 
dramatic decrease in active trachoma cases 
and trachomatous trichiasis, particularly in 
upper Sindh.7 While the initial GET 2020 
target of global elimination by 2020 was 
not met, significant progress has been 
made. Africa, once the most affected 
continent, has witnessed a 90% reduction in 
trachoma cases.8 Renewed global efforts, 
with a target of elimination by 2030, offer a 
glimmer of hope for a trachoma-free future. 
Despite these successes, challenges remain. 
Population displacement and migration 
patterns can reintroduce trachoma into 
previously controlled areas.9Furthermore, 
achieving complete national elimination 
requires sustained commitment and a well-
coordinated national trachoma plan to reach 
all at-risk populations.10 
Pakistan's progress in tackling trachoma 
serves as a testament to the effectiveness of 
the SAFE strategy and unwavering 
commitment.11 However, achieving 
complete national elimination necessitates 
continued vigilance. Study6 across various 
districts, including D.G. Khan (Punjab), 
Chitral (Khyber Pakhtunkhwa), and 
Shahdadkot (Sindh), have documented the 
presence of trachoma, highlighting the need 
for geographically specific data to guide 
targeted interventions. Estimates suggest 
that roughly 0.81 million people in Pakistan 
still suffer from trachoma, underlining the 
importance of ongoing efforts to eliminate 
this disease.12 
This pilot study aimed to obtain a 
preliminary assessment of trachoma 
prevalence in Gilgit, Pakistan, by 

determining the prevalence of trachoma 
among patients attending a tertiary care 
hospital in Gilgit. This can serve to evaluate 
the potential risk in this specific population 
and set a path for targeted interventions for 
trachoma elimination. 
 
Materials and Methods: 
This descriptive cross-sectional study 
aimed to determine the prevalence of 
trachoma in patients presenting to a tertiary 
care hospital in Gilgit, Pakistan. Following 
ethical approval from the Gilgit Eye Care 
Centre's ethical committee, analysis of 
medical records from January 2018 to 
January 2023 was conducted using 
nonprobability consecutive sampling 
method. Medical records of all patients 
presenting during this period were 
reviewed. Patients of all ages were included 
if their diagnosis aligned with the WHO 
trachoma classification (follicles [F], 
inflammation-intense [I], scarring [S], 
trichiasis [T], opacity [o]). Exclusion 
criteria encompassed corneal opacities, 
trichiasis, follicles, or opacities attributable 
to other ocular diseases. The data was 
entered on SPSS version 21 for analysis. 
Descriptive data were presented as 
frequencies while numerical data as means 
and standard deviations.  
 
Results: 
A cross-sectional study examined a total of 
24,589 patients consisting of 61.8% 
females and 38.2% males. Among them, 54 
were diagnosed with active trachoma, with 
ages ranging from 3 to 70 years (mean 
23.30, SD 14.32 years). The estimated 
prevalence of trachoma was 0.22% (95% 
confidence interval: 0.14% - 0.30%). 
Reflecting the female predominance in the 
overall population, trachoma diagnosis 
exhibited a female to male ratio of 
approximately 4.26:1 (81% females, 19% 
males). The data on active trachoma 
prevalence by age and sex revealed a 
distinct distribution. While the overall 
population leaned female, the analysis of 
active trachoma cases revealed a surprising 
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trend. Contrary to the initial statement 
about a female predominance, the data in 
the table I shows the highest prevalence 
(around 33%) in female children under 10 
years old. This rate was nearly double that 
observed in males of the same age group 
(around 15%). Notably, the prevalence 
steadily declined with increasing age, with 
patients over 30 years old demonstrating a 
significantly lower prevalence (around 
7%). In contrast to active trachoma, 
trachomatous trichiasis (TT) manifested 
primarily in adults, as expected. Table II 
highlights the distribution within the 54 

active trachoma cases. Interestingly, no 
cases of TT were identified in children 
under 10 years old. The first appearance 
occurs in the 10–15-year age group, 
affecting only females (1.85%). This 
pattern continues into the 16–30-year age 
group, with a low prevalence (3.7%) 
equally distributed between sexes. A 
dramatic rise in TT prevalence is observed 
in those exceeding 30 years old, reaching a 
very high value (almost 95%) in the table. 
Here, females are significantly more 
affected (over 50%) compared to males 
(around 7%).  

 
Table 1: Active Trachoma Prevalence by Age and Sex 

Age group (years) Male (%) Female (%) Total (%) 

1-9 15.75 33.21 48.96 

10-15 11.84 19.1 30.94 

16-30 3.45 9.48 12.93 

>30 1.49 5.69 7.18 

Total 32.53 67.47 100 
(n=54) 

 
Table 2: Trachomatous Trichiasis Prevalence by Age and Sex 

 
Age Group (years) Male (%) Female (%) Total (%) 

1-9 0 0 0 

10-15 0 1.85 1.85 

16-30 1.85 1.85 3.7 

>30 7.4 51.8 94.45 

Total 9.25 55.5 100 
(n=54) 

 
Discussion: 
We estimated a prevalence of active 
trachoma of 0.22% among the patients in 
our study. While this represents a relatively 
low overall burden, a closer look at the data 
reveals concerning trends regarding age 
and sex distribution. The study identified 
the highest prevalence of active trachoma 
(around 33%) in females under 10 years 

old. This finding is surprising as some 
previous research suggests a higher 
prevalence in females of reproductive 
age.13 Studies conducted in Ethiopia, for 
instance, documented a higher burden 
among women aged 1-9 years compared to 
younger children.14 One possible 
explanation for the observed discrepancy in 
could be differences in hygiene practices 

Iqbal et al. Prevalence of trachoma in Giligit 

 

 

 



30 
 

between younger and older girls. Further 
research is needed to explore the specific 
factors contributing to the high prevalence 
in this age group. 
The study also found a steady decline in 
active trachoma prevalence with increasing 
age. This aligns with observations from 
other studies15, suggesting a potential link 
between repeated exposure and the 
development of the more severe stage, 
trachomatous trichiasis (TT). The absence 
of TT cases in children under 10 further 
supports this notion, as TT typically 
develops over years of chronic infection. 
The dramatic rise in TT prevalence 
observed in those exceeding 30 years old 
(almost 95%) underscores the long-term 
consequences of untreated trachoma. This 
finding is consistent with global data 
highlighting the disproportionate burden of 
TT in adults, particularly females.16 
The female predominance in trachoma 
diagnosis (around 4.26:1) aligns with 
previous research.17 Factors such as close 
contact with young children, who may be 
asymptomatic carriers, and increased 
caregiving responsibilities could contribute 
to this disparity.18 However, the reasons 
behind the higher prevalence of TT in 
females over 30 require further 
investigation. 
Several factors are believed to contribute to 
trachoma infection. Studies suggest that the 
presence of facial flies, large family size, 
ocular discharge, nasal discharge, and low 
socioeconomic status all increase the risk of 
trachoma.19 Living in high-altitude regions 
with unsafe water sources is also 
considered a risk factor. Open defecation is 
widely recognized as a major risk factor for 
trachoma transmission.19 However, some 
studies suggest that simply having access to 
a latrine might not be enough. 17 Latrine use 
is crucial and research indicates that a 
significant portion of the population may 
not be using available facilities. 
Conversely, several practices can help 
prevent trachoma infection i.e. regularly 
washing children's faces and clean 
environment and hygienic waste disposal.20  

This study offers valuable insight into 
understanding trachoma in Gilgit. A key 
strength is the utilization of a standard 
clinical examination and WHO criteria for 
diagnosing trachoma. This approach 
ensures the accuracy and generalizability of 
the findings within the context of 
established practices. 
This study has several limitations. Firstly, 
the cross-sectional hospital-based design 
limits the generalizability of the findings to 
the entire population of Gilgit.  People with 
existing eye complaints are more likely to 
seek care at a hospital, potentially biasing 
the sample towards a higher prevalence 
than what exists in the general population.  
Additionally, the study did not investigate 
the reasons behind the observed higher 
prevalence in young females.  Furthermore, 
seasonal variations in trachoma prevalence 
were not considered. Confounding factors 
such as access to clean water and sanitation, 
along with socioeconomic status, were not 
addressed in this study. Obtaining 
information on these factors through 
surveys and questionnaires could provide 
valuable insights into potential risk factors 
for trachoma. 
Despite these limitations, our study 
indicated the tip of the ice burg and 
necessitates further investigation for 
trachoma prevalence in the region.  Larger-
scale, population-based studies with 
prospective survey-based clinical 
examinations are needed to confirm our 
findings and establish the true regional 
burden of trachoma.  Additionally, 
employing advanced diagnostic tools like 
PCR tests could provide a more 
comprehensive picture of active infections. 
Furthermore, exploring alternative 
treatment options and the effectiveness of 
community-based interventions alongside 
antibiotics could offer valuable insights for 
optimizing trachoma control strategies in 
Gilgit and Pakistan as a whole. 
 
Conclusion: 
This pilot study identified prevalence of 
trachoma in a hospital setting, highlighting 
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the need for population-based studies to 
assess the true disease burden in Gilgit. 
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A Novel Approach – Extra-capsular Cataract Extraction 
under Topical Anesthesia 
Muhammad Sharjeel1, Hafiza Sadia Imtiaz2, Muhammad Awais Ashraf3, Muhammad Rizwan 
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Abstract: 
Objective: To determine the efficacy of topical anesthesia for performing extra-capsular 
cataract extraction in patients with mature, hypermature and brunescent cataract. 
Methods: Patients of either gender, between 40-80 years of age, with mature, hypermature and 
brunescent cataracts, having uneventful ECCE were included in this study at eye department 
of Gomal Medical College, from Jan 2022 to Dec 2022. Topical anesthesia was acquired by 
proparacaine hydrochloride 0.5% eye drops. Pain score from patient and satisfaction score from 
surgeon were assessed during each surgery and recorded on proforma. Data was analyzed using 
SPSS v 25.  
Results: Out of 52 patients, 46.1% were male and 53.8% were female with mean age of 60.7 
± 6.5 years. Mean pain score experienced by patients during surgery was 2.86±1.32 with the 
range of 1 to 7. Maximum patients (30.7%) experienced a score of 03 and none of the patients 
reported pain score above 07. Maximum pain was experienced at the time of suturing by 
majority of patients (53.84%). Surgeon’s satisfaction score was also assessed and Mean 
satisfaction score found was 8.24±2.39 with the range of 03-10. Maximum score for surgeon’s 
satisfaction was 10 in 3 cases (5.76%) and score of 8 was found in majority of patients 
(32.69%). 
Conclusion: Thus, ECCE can be safely performed under topical anesthesia that helps in 
achieving tremendous patient’s as well as surgeon’s comfort during surgery. Al-Shifa Journal 
of Ophthalmology 2024; 20(1): 33-39. © Al-Shifa Trust Eye Hospital, Rawalpindi, Pakistan. 
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Introduction: 
Cataract is the cloudiness of normal 
crystalline lens that renders people unable 
to see clearly. It may cause blurred vision, 
reduced contrast, glare, haloes, and even 
diplopia that compels people to seek 
surgical advice. There are various 
approaches to cataract surgery that has 
evolved from intra-capsular cataract 
extraction to extra-capsular cataract 
extraction and phacoemulsification.1 

Though phacoemulsification and its 
modifications has largely replaced the older 
techniques like ICCE (Intra Capsular 
Cataract Extraction), an ECCE (Extra 
Capsular Cataract Extraction) due to its 
potential benefits of small wound, less 
surgical time, use of ultrasonic vibrations to 
emulsify the lens, less or no sutures, and 
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early post-op recovery. But it has certain 
limitations where extra-capsular cataract 
extraction is still the method of choice as in 
hyper-mature cataract, brunescent cataract 
and in certain centers where 
phacoemulsification facilities are not 
available.2 

For cataract surgery, the usual anesthesia 
techniques are general anesthesia, 
retrobulbar/peribulbar local anesthesia, 
sub-tenon local anesthesia, intra-cameral 
local anesthesia and topical use of drops or 
gels.3 For many decades, 
retrobulbar/peribulbar with or without 
facial block remained the gold standard for 
performing cataract surgeries but the risk of 
blind needle injection has led to so many 
reported complications.4-13 To lower the 
complications associated with needle 
blocks, the routine phacoemulsification 
procedures are now done under topical 
anesthesia by many ophthalmologists. 
Topical anesthesia is preferred because it 
provides sufficient patient comfort with 
lower incidence of complications compared 
to other types of anesthesia.14 Though 
topical anesthesia is becoming the method 
of choice in phaco cases where sutureless 
and small incision makes it easy to perform 
but extra-capsular cataract extraction is still 
done under local anesthesia almost 
everywhere. 
In our study, we have devised specific 
pattern of using topical anesthesia in the 
form of drops for extra-capsular cataract 
extraction to avoid the complications 
associated with peri-bulbar/retrobulbar. 
This study is unique in the sense of its 
specific pattern of using topical anesthesia 
drops and also because limited data is 
available for doing ECCE surgery under 
topical anesthesia.  
 
Materials and Methods: 
After getting approval from ethical review 
committee, a written informed consent with 
demographic information was collected 
from each patient before participating in 
this study. Patients of either gender, 
between 40-80 years of age, with hyper 

mature and brunescent cataracts under 
topical anesthesia were included in this 
study. Patients with early/immature 
cataract, mentally handicapped patients, 
patients with lower pain threshold, 
glaucoma and uveitis patients, patients with 
previous intra-ocular surgery were all 
excluded from this study. This prospective 
interventional quasi-experimental study 
included 52 patients (sample size was 
calculated using WHO formula and values 
taken from Junejo, et al., 2016 study) and it 
was conducted at eye department of Gomal 
Medical College, D.I. Khan from January 
2022 to Dec 2022.  
All patients underwent routine ophthalmic 
examination including uncorrected visual 
acuity (UVA), best corrected visual acuity 
(BCVA), Slit lamp biomicroscopy 
including cataract grading, Goldmann 
Applanation tonometry, and Fundus 
evaluation. Biometry of the respected eye 
was done to determine intra-ocular lens 
power. Patients were counselled regarding 
the surgical technique of extra-capsular 
cataract extraction and type of anesthesia 
used during the procedure.   
After dilating the operating eye with 
Mydriacyl 1% eye drops, topical anesthesia 
was acquired by proparacaine 
hydrochloride 0.5% eye drops (Alcaine, 
Alcon Pharmaceuticals), 2 drops were 
instilled 3 minutes apart before starting the 
surgery. After using povidone iodine 5% 
solution and draping the eye, 3rd drop of 
topical anesthesia was instilled before 
giving partial thickness clear corneal 
incision from 10 O’clock to 2 O’clock 
position. After getting entry into anterior 
chamber with full thickness stab incision at 
11 O’clock position, AC maintained with 
viscoelastic gel and capsulotomy done via 
cane opener technique. 4th drop of topical 
proparacaine was instilled either before 
converting partial thickness into full 
thickness corneal incision or just before the 
nucleus delivery. 5th and mostly the last 
drop was used just before suturing. After an 
irrigation and aspiration of cortical matter, 
rigid PMMA intraocular lens inserted and 
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corneal incision sutured with interrupted 
nylon 10/0 sutures. All surgeries were 
performed by a single ophthalmologist. 
During the procedure, patients were asked 
about the level of pain from 0 to 10 based 
on numerical rating scale (NRS) and 
maximum pain was experienced at which 
step of surgery. Similar numerical scale 
from 0-10 was used to determine the 
surgeon’s satisfaction level during surgery. 
All these information along with 
demographic details were recorded on 
specially designed proforma. If the patient 
had met any per-op complication that was 
also recorded. 
Data was analyzed using SPSS v 25. 
Categorical variables were recorded as 
frequency and percentage while numerical 
data as Mean ± SD and range.  
 
Results: 
52 patients were included in our study. Out 
of which 24 (46.1%) were male and 28 were 
female (53.8%). Right eye was operated 
upon 32 cases (61.5%) and left eye in 20 
cases (38.4%). Mean age noted was 60.7 ± 
6.5 years with range of 40-80 years.  
 
Mean intraocular lens (IOL) power 
determined was 23 ± 4.2 D with the range 

of 18 -29 D. Mean Axial length (AL) 
recorded was 24 ± 1.2 mm with the range 
of 17.6-27.3 mm. Mean pain score 
experienced by patients during surgery was 
2.86±1.32 with the range of 1 to 7. 
Maximum patients (30.7%) experienced a 
score of 03 and none of patients reported 
pain score above 07. 

 Patients were also asked for maximum 
pain felt at which step of surgery. 
Maximum pain was experienced at the time 
of suturing by majority of patients 
(53.84%) and among them who 
experienced pain during suturing, 71.42% 
have pain while taking scleral bite during 
suturing. 2 patients (3.84%) reported pain 
during all steps. 
Surgeon’s satisfaction score was also 
assessed for every patient during ECCE 
surgery. Mean satisfaction score was 
8.24±2.39 with the range of 03-10. 
Maximum score for surgeon’s satisfaction 
was 10 in 3 cases (5.76%) and score of 8 
was found in majority of patients (32.69%). 
Surgeon didn’t encounter any major 
complication like positive vitreous pressure 
or excessive eye movements. 

 
Table 1: Demographic variables 

Groups  Total number of patients Percentage  
40-60 years                  20 38.4% 
61-80 years                  32 61.5% 

Table 2: Types of cataract for ECCE 

Type of cataract Frequency Percentage  
Mature cataract 07 13.4% 
Hypermature cataract 27 51.9% 
Brunescent cataract 18 34.6% 
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Fig 1: Column chart showing percentage of patients experiencing different pain scores 

Fig.3: Column chart showing percentage of surgeon’s satisfaction score during surgery 

Fig. 2: Pie chart showing percentages of max. pain experienced at different steps 
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Discussion: 
Cataract is most performed procedure when 
it comes to ophthalmic surgeries. During 
surgery, the surgeon as well as patient 
should be comfortable to have better post-
op results while keeping the complications 
at minimum. Thus, the use of topical 
anesthesia allows the surgeons to eliminate 
the risks associated with needle injection 
and facilitate the patients who have needle 
phobia. 
In our study, females were slightly more 
than males (53.8% versus 46.1%) and the 
mean age was 60.7 years. Higher female 
participation suggest that females tend to 
present later in the course of disease with 
mature cataracts and may be afraid of 
injections into the eyes. One similar study 
conducted in the same country reported 
mean age of 60.5 years with more male 
percentage than that of female.15 This 
suggests that mean age of patients who 
come for cataract surgery remained almost 
same over the past decade. 
Pain score was determined from every 
patient during surgery in our study. Mean 
pain score experienced by patients during 
surgery was 2.86±1.32 and maximum 
patients (30.7%) experienced a score of 03 
and none of patients reported pain score 
above 07. Salahuddin conducted a similar 
study where phacoemulsification was done 
under topical anesthesia rather than ECCE 
and he reported mean pain score of 1.52 
with range from 1-7, the results of which 
are comparable to our study.16 Mean pain 
score from another similar study conducted 
in Turkey was 3.05 that was slightly higher 
than what reported in our population.17 
Patients were also enquired about 
maximum pain felt at which step and 
majority reported the maximum pain during 
suturing and that too while taking the 
scleral bite, the results are consistent with a 
similar study conducted by Abdul-Hamid.15 

In our study, we just determined the 
efficacy of topical anesthesia in ECCE 
without any comparison with peri-bulbar 

block. Previously few researchers 
compared the topical versus peri-bulbar 
block in phacoemulsification cases and 
reported variable results.18,19  

At one end, we determined the patient’s 
perspective and on the other end we also 
kept in mind the surgeon’s comfort that was 
determined in terms of surgeon’s 
satisfaction score. Mean satisfaction score 
in our study was 8.24±2.39 with the range 
of 03-10. One study conducted in Jeddah 
for the use of topical anesthesia in 
phacoemulsification cases, reported that 
surgeon was very comfortable in 95% 
patients and in only 5% patients, mild 
discomfort was noted due to excessive 
movement of eyes that too controlled by 
vocally engaging the patients.20 

So far, we have discussed the results of our 
study with those studies where topical 
anesthesia was used in phacoemulsification 
cases because very limited data is available 
for the use of topical anesthesia in extra-
capsular cataract extraction cases. Thus, 
this study will help surgeons in building up 
the courage to carry out ECCE under 
topical anesthesia and thereby reducing the 
risk of complications associated with peri-
bulbar or sub-tenon anesthesia. 
The limitations of this study being single-
centered, non-comparative, and having 
small sample size. Future endeavors will be 
done to target these limitations. 
 
Conclusion: 
In the light of above-mentioned results and 
discussion, we conclude that extra-capsular 
cataract extraction can be safely performed 
under topical anesthesia that helps in 
achieving tremendous patient’s as well as 
surgeon’s comfort during surgery. 
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Persistent High Intraocular Pressure (IOP) After Phaco 
Vitrectomy In A Case Of Trauma 
Xianxin Gao1, Rong Zhao1, Guohua Wang1, Xiaonian Liu1 

 
Abstract: 
This report delineates a case of persistent intraocular pressure (IOP) after trauma, phaco 
vitrectomy, necessitating repeated surgical interventions for effective management. A 51-year-
old male presented with a history of right eye basketball injury, reporting a month-long 
experience of a dark shadow in his vision. Initial assessment revealed visual acuity (VA) of 
50/100 in the right eye and 80/100 in the left eye, accompanied by elevated IOP (25 mmHg) 
and several ocular anomalies, including lens opacity and vitreous hemorrhage. Surgical 
procedures, including phacoemulsification, intraocular lens (IOL) implantation, vitrectomy, 
gas-liquid exchange, and retinal laser photocoagulation, were performed on the right eye. 
Despite these interventions, persistent high IOP necessitated further management, including 
anterior chamber punctures followed by tube implant. Al-Shifa Journal of Ophthalmology 
2024; 20(1): 40-43. © Al-Shifa Trust Eye Hospital, Rawalpindi, Pakistan. 
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Introduction: 
Traumatic glaucoma are a group of 
secondary glaucoma that occur because of 
various mechanisms occurring after injury 
to the eye. In addition to glaucoma, trauma 
may also result in various anterior and 
posterior segment complications. Pars 
plana vitrectomy (PPV) is a widely 
employed surgical procedure for the 
treatment of posterior segment ocular 
diseases. However, postoperative elevation 
of IOP is a frequently encountered 
complication, with reported incidences 
ranging from 8.4% to 83.3%. This 
complication, if left unaddressed or poorly 
managed, can lead to irreversible visual 
impairment. Herein, we present a case of 
high IOP following blunt ocular trauma, 
vitrectomy, and concomitant cataract 
surgery, necessitating multifaceted 
management strategies. 
 
Case Presentation:  
A 51-year-old male presented to the 
Comprehensive Eye Department one month 
after sustaining a basketball-related eye 
injury. He reported transient visual 
impairment followed by progressive eye 
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swelling, prompting medical attention. 
Upon examination, elevated IOP in the 
right eye, along with various ocular 
abnormalities including cataract and 
vitreous hemorrhage was noted. However, 
the retina was found flat. After initial 
medical management for the raised IOP and 
intraocular inflammation, surgical 
intervention (phacoemulsification, IOL 
implantation, vitrectomy, and retinal laser 
photocoagulation) was performed. 
Although post operatively visual acuity of 

the right eye improved, the patient 
continued to experience persistent elevation 
of IOP. Subsequent management involved 
systemic anti-inflammatory therapy, local 
infection prevention, and multiple anterior 
chamber punctures aimed at mitigating 
elevated IOP. 
 
Despite of these interventions, the IOP still 
remained high and the patient was advised 
to undergo glaucoma drainage device 
implant. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1 Right eye vitreous hemorrhage. Fundus photography reveals that the fundus view is not 

clear due to vitreous hemorrhage. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2  Anterior segment of the right eye after surgery and IOL implant. B ultrasound of the 
right eye indicates that the vitreous blood is cleared. 

 
Discussion: 
Analysis of this case reveals several 
potential mechanisms underlying elevated 
IOP after blunt ocular trauma and 
vitrectomy. These encompass damage to 
the trabecular meshwork, inflammation-

induced debris blockage, intraocular 
hemorrhage, alterations in lens morphology 
and position, vitreous herniation, Schwaltz 
syndrome and angle recessioin. 1,2,3 
Treatment modalities for elevated IOP 
following trauma are diverse, each bearing 
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its unique advantages and drawbacks. 
While PPV has revolutionized the 
management of posterior segment ocular 
pathologies, it also poses the risk of 
postoperative complications such as 
elevated IOP.4  
 
A thorough comprehension of the 
underlying pathophysiological mechanisms 
and associated risk factors is essential for 
developing efficient management and 
preventive strategies. Instances of such 
cases pose a surgical challenge due to 
conjunctival scarring resulting from 
previous retinal surgeries, rendering 
standard filtering surgeries technically 
demanding and less likely to succeed, even 
with the additional use of antimetabolites.5,6 

Trabeculectomy with mitomycin C is a 
commonly performed procedure for 
glaucoma, but its success hinges on the 
survival of the bleb, while conjunctival 
scarring post-ocular surgery stands as a 
significant risk factor for surgical failure. 
When conservative measures prove 
insufficient in controlling intraocular 
pressure (IOP), the placement of a tube 
implant, like the Ahmed glaucoma drainage 
valve, may be considered as a permanent 
solution. This surgical intervention 
provides a dependable method of 
facilitating drainage of aqueous humor, 
effectively reducing IOP and minimizing 
the risk of optic nerve damage and 
irreversible vision loss. Therefore, the 
possibility of tube implantation should be 
contemplated in cases of stubbornly high 
IOP following phacoemulsification 
combined with vitrectomy.7,8 

 

Conclusion:  
This case underscores the challenge of 
managing elevated IOP following blunt 
ocular trauma and vitrectomy. 
Comprehensive understanding of the 
underlying etiology is paramount for 
informed clinical decision-making and 
effective treatment strategies. Despite 
exhaustive efforts, conservative measures 
such as anterior chamber punctures failed to 

achieve sustained IOP control in our 
patient. In such cases, where medical 
management proves inadequate, surgical 
intervention in the form of a tube implant 
may be warranted as a permanent solution. 
Tube implants, such as the Ahmed 
glaucoma drainage valve, offer a reliable 
means of facilitating aqueous humor 
drainage, thereby effectively lowering IOP 
and mitigating the risk of optic nerve 
damage and irreversible vision loss.  
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