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Located beneath the descemet's membrane is a singular 
layer of cells known as the endothelium cell [1]. The cornea 
is composed of several key components. The structure 
consists of hexagonal cells, each measuring 20 micro 
meters in width. The typical quantity of capillary cells 

2observed in young individuals is approximately 3000/mm  
[2, 3]. With advancing age, there is a reduction in the 
quantity of capillary cells, and the remaining cells tend to 
exhibit a decrease in thickness. An optical junction 
complex with a tighter link consists of cells that occupy the 
spaces left by the aqueous humour, while also exhibiting 
intercellular gaps [4]. The aqueous humour contains 
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approximately 20 to 30 minute microvilli cells that extend 
from the optical plasma membrane. The functional 
endothelium maintains corneal dehydration, allowing the 
corneal stroma to perform its pumping action while 
ensuring the permeability barriers in the aqueous humour 
remain intact [5]. The corneal endothelium can be 
observed and examined using a specular photographic 
microscope, ensuring that no damage occurs during the 
process. Employing a specular microscope alongside 
computer-assisted morphometr y to examine the 
dimensions, morphology, and quantity of capillary cells [6]. 
A beam is directed towards the eye using a specular 
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A cataract is a condition affecting the eye in which the lens, previously clear, has developed 

cloudiness and �exibility, obstructing the passage of light. This condition progressively 

deteriorates and is a signi�cant contributor to global blindness. A cataract is identi�ed through 

a thorough examination of the pupil using a torch light and a slit lamp, both in dilated and non-

dilated states. In 1967, Charles Kelman introduced phacoemulsi�cation, an innovative surgical 

technique for the treatment of cataracts. Objective: To compare the corneal endothelial cell 

loss after cataract extraction performed with conventional extra capsular cataract extraction 

versus standardized Phacoemulsi�cation. Methods: Non-randomized clinical trial study was 

conducted at Department of Ophthalmology, Chandka Medical Hospital Shaheed Mohtrama 

Benazir Bhutto Medical University Larkana in time frame of six months by using probability 

consecutive sampling technique. Data analysis was performed by using SPSS version 24.0. The 

Chi-square test was utilized for cross-tabulation. Results: In comparison to individuals 

receiving ECCE, those undergoing PHACO tended to be younger and exhibited a greater 

proportion of females. While the PHACO group consistently exhibited a higher endothelial cell 

count during all post-operative intervals, both techniques led to a signi�cant decrease in the 

number of endothelial cells observed post-operation. Conclusion: The present study 

supported the common understanding that phacoemulsi�cation is linked to a signi�cantly 

reduced incidence of endothelial cell loss.
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microscope between the aqueous humour and the 
endothelium of the eye, observed through the optical 
interface and narrow image [7, 8]. The device analyses the 
r e � e c te d  i m a g e  a n d  p r e s e n t s  i t  a s  a  s p e c u l a r 
photomicrograph. In clinical environments, the specular 
microscope represents the most precise method for 
examining the endothelium. The surgical procedure for 
cataracts alters the cellular structure of the corneal 
epithelium, which is signi�cant as it has a direct impact on 
visual acuity following the operation [9-11]. Endothelial 
cells are diminished in all forms of ocular surgical 
procedures. This is a widely accepted fact among 
individuals. Nine, ten, and eleven Advancements in tools 
and techniques have led to cataract surgery resulting in the 
removal of only 6–14% of endothelial cells. This represents 
a signi�cantly smaller loss compared to the substantial 
loss associated with phacoemulsi�cation, the previous 
method employed for cataract removal [12-14]. 
Despite phacoemulsi�cation being widely recognized 
globally as the gold standard for cataract extraction, there 
remains a signi�cant research gap in Pakistan regarding 
robust comparative data on corneal endothelial cell loss 
between PHACO and conventional ECCE, particularly 
within resource-limited public hospital settings where 
ECCE continues to be practiced due to cost and 
infrastructure constraints. The problem is clinically 
signi�cant given that cataract remains a leading cause of 
blindness globally, and corneal endothelial integrity is 
directly determinative of post-operative visual outcomes 
and long-term corneal health. Therefore, this study aimed 
to systematically compare corneal endothelial cell density 
changes at multiple postoperative intervals following both 
ECCE and phacoemulsi�cation at Chandka Medical 
Hospital Larkana, to generate evidence-based guidance 
for surgical technique selection and to inform ophthalmic 
practice standards in similar resource-constrained 
settings across Pakistan.

M E T H O D S

Non-randomized clinical trial study was conducted at 
Department of Ophthalmology, Chandka Medical Hospital 
at SMBBMU, Larkana in time frame of six months (from1st 
May to 31st October 2023) by using probability consecutive 
sampling technique after approval of research ethics 
committee of Shaheed Mohtrama Benazir Bhutto Medical 
University Larkana (No.SMBBMU/OFF ERC/231) on dated 
( 2 0 - 0 4 - 2 0 2 3 ) .  I n c l u s i o n  c r i te r i a  o f  p a t i e n t s  i n 
phacoemulsi�cation cataract extraction technique 
includes poster sub capsular cataract, nuclear cataract, 
cortical cataract and corneal endothelial cell count more 
than 1000 mm2 whereas inclusion criteria in extracapsular 
cataract extraction technique includes hyper nature 
cataract, intumescent cataract, corneal endothelial cell 
count less than 1000 cells mm2 and pseudo exfolial 

R E S U L T S

Table 2 shows demographic parameters of the study 

participants. As comparing the demographic and clinical 

characteristics of participants undergoing two cataract 

surgery procedures Extracapsular Cataract Extraction 

(ECCE) and Phacoemulsi�cation (PHACO) a total of 1,296 

patients were divided equally between the two groups 

(n=648 for each). The mean age of the ECCE group was 69.15 

± 13.7 years, while the PHACO group had a signi�cantly 

lower mean age of 62.6 ± 16.8 years (p<0.001). Gender 

distribution also differed signi�cantly between the groups 

(p<0.001), with the ECCE group having 39% females and 61% 

males, compared to the PHACO group, where 55% were 

female and 45% were male. No signi�cant difference was 

observed regarding the eye affected, with 51% of the right 

Data were collected after getting the written consent from 

the patients. The Outpatient Department (OPD) was 

responsible for identifying patients with cataracts. These 

patients were then admitted to the Eye Ward, where a 

thorough medical history review and an ocular examination 

was conducted. A specular microscopy examination was 

carried out on the selected patients both prior to and 

during the surgical treatment. After the procedure, the 

prescribed protocol for follow-up assessments was 

adhered to on the �rst day, �rst week, �rst month, and 

three months after the treatment was completed. An 

analysis was performed on the data acquired using SPSS 

version 24.0. Descriptive results were produced for a 

number of variables, including age and gender. The Chi-

square test was utilized for statistical association. 

Additionally, p-values and the customary criterion for 

signi�cance, set at p < 0.05, were used.

Table 1: Epidemiological Studies Over Two Means with Equal 
Sample Size and Equal Variances

Variables

Sample Size Group 1

N

648

Sample Size Group 2 648

Total Sample Size

Con�dence Level 0.95

1296

Power 0.8

Tails 2
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sy n d r o m e.  E xc l u s i o n  c r i t e r i a  o f  p a t i e n t s  w i t h 
phacoemulsi�cation cataract extraction technique 
involves hyper nature cataract, pseudo exfolial syndrome, 
corneal degeneration and corneal endothelial dystrophy 
were excluded and exclusion criteria of patients in 
extracapsular cataract extraction technique includes 
immature cataract, posterior sub capsular cataract, 
posterior polar cataract and congenital cataract were 
excluded from the study. Sample size was calculated 
through Epitools calculator.



Table 3 demonstrated the endothelial cell count pre and 

post procedure in the study participants. Endothelial cell 

count measurements were taken pre- and post-operatively 

in both groups. Pre-operatively, the ECCE group had a 

mean cell count of 2620.69 ± 41.07 cells/mm², while the 

PHACO group had a slightly higher count of 2657.1 ± 33.6 

cells/mm² (p<0.001). On post-operative day 1, a reduction 

was seen in both groups, with the ECCE group showed a 

mean count of 2523.30 ± 43.1 cells/mm² and the PHACO 

group showed 2607 ± 33.7 cells/mm² (p<0.001). As a result of 

postoperative week 1, the ECCE group had a calculation of 

2473.3 ± 43.1 cells/mm², and the PHACO group had 2557.1 ± 

33.7 cells/mm² (p<0.003). After postoperative month 1, the 

ECCE group had 2423.3 ± 43.2 cells/mm² and the PHACO 

group had 2507 ± 33.6 cells/mm² (p<0.004) and 3rd month 

postoperatively, the cell count in the ECCE group was 2373 

± 43.1 cells/mm² while in the PHACO group, it was 2457 ± 

33.68 cells/mm² (p<0.005).

D I S C U S S I O N

The research comparing the patients of two groups who 
underwent Extracapsular Cataract Extraction (ECCE) and 
P h a c o e m u l s i � c a t i o n  ( P H AC O )  r eve a l e d  n o t a b l e 
differences in age, gender, and the belongings of these 
surgical techniques on the density of corneal endothelial 
cells. The preference for phacoemulsi�cation in younger 
patients is likely due to its minimally invasive nature, 

Table 3: Pre and Post Procedure Endothelial Cell Count in Patients 
(n=1296)

Variables

Pre-operative Count 
(cells/mm²)

<0.001

ECCE Group 
Mean ± SD

2620.69 ± 41.07

PHACO
Mean ± SD

2657.1 ± 33.6

p-
value

Post-Operative Day 1 <0.0012523.30 ± 43.1 2607 ± 33.7

Post-Operative Week 1 <0.0032473.3 ± 43.1 2557.1 ± 33.7

Post-Operative Month 1 <0.0042423.3 ± 43.2 2507 ± 33.6

Post-Operative Month 3 <0.0052373 ± 43.1 2457 ± 33.68

Figures 1 demonstrated the variations in endothelial cell 

counts ahead of and behind surgery for procedures. In both 

groups, a signi�cant decline in endothelial cell count up 

was seen post-operatively (p<0.001), representing the 

impact of both procedures on endothelial cell �tness.

Pre_op count (cells per mm       average decrease
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Figure 1: Differentiation in the Cell Count up before and after the 

Extracapsular Cataract Extraction Procedure (p-value 0.001)

Figure 2 illustrated the signi�cant difference in cell count 

before and after the phacoemulsi�cation procedure. The 

p-value of less than 0.001 indicated a highly statistically 

signi�cant reduction in cell count post-procedure, 

suggesting that phacoemulsi�cation has a profound 

impact on cellular dynamics.

eyes and 49% of the left eyes being involved in the ECCE 

group, while 52% of the right eyes and 48% of the left eyes 

were affected in the PHACO group (p=0.809) (Table 2).
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Figure 2: Difference in the Cell Count before and after the 

Phacoemulsi�cation Procedure (p-value <0.001)

Khoso AA et al.,
DOI: https://doi.org/10.54393/pjhs.v6i1.2565

Phaecoemulsi�cation Versus Conventional Cataract Extraction Technique

PJHS VOL. 6 Issue. 01 Jan 2025
132

Copyright © 2025. PJHS, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

Table 2: Demographic Information of Study Subjects (n=1296)

Variables

Age <0.001

ECCE Group Mean ± SD
/ Frequency (%)

69.15 ± 13.7

PHACO
Frequency (%)

62.6 ± 16.8

p-
value

Gender

Female
<0.001

252 (39%) 360 (55%)

Male 396 (61%) 288 (45%)

Eye Effected

Right
0.809

335 (51%) 338 (52%)

Left 313 (49%) 310 (48%)



quicker recovery, and improved outcomes [15-17]. The 
observed signi�cantly lower mean age of the PHACO group, 
recorded at 62.6 ± 16.8 years, compared to the ECCE group, 
which has a mean age of 69.15 ± 13.7 years. Additionally, it 
was a prominent difference in gender division, as the 
PHACO group exhibited a highfraction of females (55%) in 
comparison to the ECCE group (39%). This difference in 
gender may be predisposed by factors like patient 
preferences, the recommendation by surgeons. Previous 
studies indicate that women have a higher likelihood of 
undergoing cataract surgery [18-20]. The diminution of 
endothelial cells indicates a considerablealarm in cataract 
surgery [21]. The corneal endothelium is crucial for 
maintaining the clarity and proper function of the cornea 
[22]. Upon examination of the preoperative endothelial cell 
counts, the PHACO group exhibited a count of 2657.1 ± 33.6 
cells/mm2, while the ECCE group presented with a count of 

22620.69 ± 41.07 cells/mm . This indicated that the PHACO 
group had a marginally higher endothelial cell count. 
Although the difference observed was statistically 
signi�cant, it holds clinical insigni�cance, indicating that 
both groups exhibited endothelial cell populations that 
were relatively healthy prior to the surgical intervention. 
Conversely, the reduction in endothelial cell density 
following surgery was more pronounced in the ECCE group 
when compared to the PHACO group throughout all follow-
up intervals. On the �rst post-operative day, the ECCE 
group demonstrated a mean cell count of 2523.30 ± 43.1 
cells/mm², whereas the PHACO group showed a higher 
count of 2607 ± 33.7 cells/mm². The observed pattern 
continued consistently during the follow-up period, with 
the ECCE group exhibiting a greater reduction in 
endothelial cell count at each subsequent visit. By the third 
month post-operation, the cell count in the ECCE group 
decreased to 2373 ± 43.1 cells/mm2, while the PHACO 

2group exhibited a higher count of 2457 ± 33.68 cells/mm . A 
study by Sharma N et al., exposed that average loss of 
endothelial cells through ECCE was about 12%, while 
phacoemulsi�cation led to a cut of 7% [23]. The observed 
lessening in cell loss subsequent phacoemulsi�cation may 
be ascribed to the smaller incision size and the less invasive 
character of the surgery. Such factors together donate to 
minimizing the mechanical stress exerted on the corneal 
endothelium postoperatively. Self-care and awareness 
contributes further momentous interventions and 
handling of the eye [24, 25]. The results were collaborated 
by a study Ali FS et al [26]. The study showed that 
phacoemulsi�cation outperformed ECCE concerning its 
e�cacy in managing endothelial cell density especially in 
older patients. The study's answer indicate that older 
patients display a larger susceptibility to endothelial cell 
harm owing to a decline in the rejuvenation of these cells 
linked by ageing. The condensed trauma connected to 

phacoemulsi�cation plays a critical role in preserving 
corneal health [27]. Mencucci R et al., tinted that the 
�uidics of phacoemulsi�cation shows substantial reward 
[28]. The �ndings of the current study indicated that the 
closed system employed in phacoemulsi�cation leads to a 
more stable intraocular pressure and a decrease in 
turbulence. Both of these aspects play a role in reducing 
the loss of endothelial cells. Patel SP et al., conducted a 
systematic analysis, mentioning related patterns of 
endothelial cell maintenance [29]. They documented that 
phacoemulsi�cation established signi�cantly abridged 
cell loss at one month and three months subsequent the 
process while compared to ECCE. The research 
e m p h a s i z e d  t h a t  t h e  e n e r g y  n e e d e d  f o r 
phacoemulsi�cation, though it may create a probable risk 
factor, has been condensed due to advancements in 
ultrasound expertise. These advancements encompass 
torsional and pulse modulations, which reduce the total 
energy delivered to the eye. The elevated endothelial 
outcomes observed in phacoemulsi�cation may be linked 
to advancements in technology, which, when paired with 
reduced incision sizes, elucidate this phenomenon. The 
gradual decrease in endothelial cell density observed in 
both groups raises concerns regarding the long-term 
health of the cornea, with a more signi�cant impact noted 
in the ECCE group. The follow-up duration of the current 
study, which is three months, aligns with �ndings from 
other research, including that of Yamazaki Y et al., which 
indicated that the most considerable cell loss occurs within 
the �rst month post-surgery, with stabilization occurring 
thereafter [30]. It is essential to conduct extended follow-
up periods to ascertain whether the loss of endothelial 
cells persists beyond this stage and to assess the potential 
for corneal decompensation in individuals identi�ed as 
high risk. The reduction in endothelial cell density is 
observed following both treatment modalities. However, 
owing to the minimally invasive characteristics of 
phacoemulsi�cation and the progress in surgical 
techniques, it has emerged as the favoured approach for 
cataract extraction, especially in younger patients with a 
diminished risk of complications. The �ndings of this study, 
along with recent research, suggest that Early Childhood 
Care and Education (ECCE) may still play a role in speci�c 
clinical situations; however, it is linked to an increased risk 
of postoperative endothelial cell loss and the associated 
complications.
This non-randomized clinical trial conducted at a single 
tertiar y care hospital in Larkana carries notable 
limitations, including the non-randomized design 
introducing selection bias between ECCE and PHACO 
groups, a relatively short follow-up period of only three 
months which may not capture long-term endothelial cell 
dynamics or corneal decompensation, the absence of 
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C O N C L U S I O N S

This study demonstrated that both Extracapsular Cataract 
Extraction (ECCE) and Phacoemulsi�cation (PHACO) 
signi�cantly reduce endothelial cell counts post-
operatively, though the impact is more pronounced in the 
ECCE group. Phacoemulsi�cation was associated with a 
signi�cantly lower reduction in endothelial cell count at all 
post-operative time points, suggesting it may be less 
traumatic to the corneal endothelium compared to ECCE. 
Overall, PHACO appeared to offer better preservation of 
endothelial cell health post-operatively, making it a 
preferable option for cataract surgery in suitable patients.
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standardized surgeon experience metrics which could 
in�uence outcomes, and inherent group differences in age 
and gender that may confound comparative results. Future 
research should employ multicenter randomized 
controlled trial designs with extended follow-up periods of 
at least one to two years, incorporate advanced specular 
microscopy parameters such as cell morphology and 
polymegethism, and evaluate the role of emerging 
technologies like femtosecond laser-assisted cataract 
surgery in further minimizing endothelial cell loss across 
diverse Pakistani patient populations.
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