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Commentary: Endotheial cell damage 
during cataract surgery: Choosing the 
best technique

With continuing advancements in techniques and technology, 
cataract surgery has emerged as one of the most demanding 
procedures, though perfection seems an elusive goal. According 
to National Programme for Control of Blindness and Visual 
Impairment (NPCB&VI) data, the average cataract surgery 
rate in the last five years is approximately 6.4 million per year, 
making it pertinent to evaluate the safest, most cost-effective 
technology that provides the best visual rehabilitation.[1] The 
most common undesirable side effect of cataract surgery is 
corneal endothelial cell loss, which may affect postoperative 
visual outcomes. Various studies have shown an average of 
13.6–17.0% corneal endothelial cell loss following conventional 
extracapsular surgery.[2]

Corneal endothelial cells are both a barrier and a pump, 
essential for maintaining corneal clarity. Fuchs’ endothelial 
corneal dystrophy (FECD) is the most common primary 
etiology of corneal endothelial dysfunction. Aphakic or 
pseudophakic bullous keratopathy (ABK/PBK) is the 
most common secondary etiology of corneal endothelial 
dysfunction. Due to amitotic properties, endothelial cells 
experience a decrease in qualitative and quantitative 
characteristics with age, trauma, and with various intraocular 
surgeries. Corneal endothelial decompensation leads to 
discomfort and blurred vision. In advanced cases causes 
bullous keratopathy, corneal vascularization, infection, and 
even severe pain.[3]

Manual small-incision cataract surgery (MSICS) is 
s igni f icant ly  expedi t ious ,  inexpensive ,  and less 
technology-dependent than phacoemulsification. In small-
incision cataract surgery (SICS), most of the surgical 
maneuvering is done manually in the anterior chamber 
compared to phacoemulsification, done mechanically in the 
capsular bag. In SICS, the nucleus prolapses in the anterior 
chamber, and nucleus delivery methods affect endothelial cells 
as opposed to ultrasonic energy in phacoemulsification. In both 
surgeries, surgical trauma can lead to endothelial damage. The 
damaged endothelium continues to lose cells and endothelial 
dysfunction may develop slowly years after the surgery.[2]

Phacoemulsification is a closed chamber procedure 
and thus causes mechanical and thermal damage to the 
endothelium during surgery. Endothelial damage during 
phacoemulsification has been associated with mechanical 
injury, which correlates with ultrasonic power and total time.[4] 
Short axial length, shallow anterior chamber depth (ACD), 
dense cataract, incision size, irrigating solutions, ocular 
viscoelastic devices (OVD), and type of intraocular lens (IOL) 
are other factors known to affect corneal endothelial cell 
density. Comparative studies on harder nuclear grades 
have shown lesser endothelial cell loss in SICS.[5] Jain et al.[6] 
concluded that the Blumenthal technique of SICS is safe and 
highly effective in hard cataracts. However, one randomized 
controlled trial reported that both phacoemulsification and 
SICS resulted in comparable endothelial cell loss six weeks 
after the procedure (15.5% in the phaco group versus 15.3% 

in the SICS group), as well as similar final visual outcomes in 
both groups.[7]

With the help of a specular microscope, the effect of 
post-surgical stress on endothelial cells can be documented. 
Preoperative and postoperative assessments of the number of 
corneal endothelial cells can help assess the degree of corneal 
damage during the surgery.

In the present study, the authors have concluded that 
phacoemulsification with advanced age, hard nuclear 
cataract,shallow anterior chamber depth and longer effective 
phacoemulsification time is associated with more significant 
postoperative corneal endothelial cell loss.[8] As mentioned in 
the current study, other studies have also reported that harder 
nuclear grades cause more significant endothelial cell loss.[9] We 
opine that corneal endothelium should preferably be evaluated 
preoperatively to utilize the most suitable surgical technique in 
such cases for better visual outcomes. ACD plays an essential 
role in affecting the final endothelial cell damage owing to 
less surgical space and proximity to corneal tissue. It is hence 
important to assess this parameter preoperatively, to adopt the 
appropriate surgical technique.

It is recommended that bigger capsulorhexis (6–6.5) 
should be preferred in hard cataracts to facilitate adequate 
maneuvering for nucleus removal in SICS in addition to 
good hydro dissection. Furthermore, before endocapsular 
phaco, mechanical cleavage of the nucleus should be done 
to reduce the requirement of ultrasound energy. Torsional 
phacoemulsification is a better choice to reduce endothelial 
damage. Phaco in the iris plane should be avoided as it can 
cause endothelial cell damage up to 10% to 35%.

The visco-adaptive and soft-shell techniques provide 
better endothelial protection. Lower ultrasound energy 
levels and lesser phacoemulsification time are important 
to mitigate endothelial cell loss and faster vision recovery. 
Further endothelial cell damage can be caused by intracameral 
drugs, preservatives, detergent residues, toxins, or a flawed 
sterilization procedure, mandating a careful consideration of 
these factors. Other factors associated with endothelial cell loss 
include capsule rupture, vitreous loss, and increased injection 
volume during surgery. We believe that both SICS and phaco 
are excellent procedures with individual pros and cons, hence 
the surgeon should utilize the pros of each technique to further 
identify the most suitable procedure for a particular patient 
to accord the best visual outcome and patient satisfaction.

Vidhya Verma, Priti Singh, Smita Patel,  
Bhavana Sharma

Department of Ophthalmology, All India Institute of Medical 
Sciences, Bhopal, Madhya Pradesh, India

Correspondence to: Prof. Bhavana Sharma,  
Department of Ophthalmology, All India Institute of 

Medical Sciences, Bhopal - 462 020, Madhya Pradesh, India. 
E-mail: drbhavana_s@yahoo.co.in

References
1. National Programme for Control of Blindness and Visual 

Impairment (NPCB&VI). Available from: https://npcbvi.gov.



November 2022 Singh, et al.: Comparison of endothelial cell loss following cataract surgery 3911

2. Thakur SK, Dan A, Singh M, Banerjee A, Ghosh A, Bhaduri G. 
Endothelial cell loss after small incision cataract surgery. Nepal J 
Ophthalmol 2011;3:177-80.

3. Feizi S. Corneal endothelial cell dysfunction: Etiologies and 
management. Ther Adv Ophthalmol 2018;10:2515841418815802. 
doi: 10.1177/2515841418815802.

4. Gupta SK, Singh R, Sharma AK, Katiyar V, Kumar G. Is manual 
small incision cataract surgery the preferred technique for hard 
cataract? J Ophthalmol 2020;5:000201. Available from: https://
medwinpublishers.com/OAJO/is-manual-small-incision-cataract-
surgery-the-preferred-technique-for-hard-cataract.pdf.

5. Kongsap P. Central corneal thickness changes following manual 
small incision cataract surgery versus phacoemulsification for 
white cataract. Rom J Ophthalmol 2019;63:61-7.

6. Jain K, Malik K, Gupta S. Corneal status following modified 
Blumenthal technique of manual small incision cataract 
surgery (MSICS) compared to phacoemulsification in treatment 
of grade III or more nuclear sclerosis-cohort study. Nepalese J 
Ophthalmology 2015;7:47-51.

7. Rosado-Adames, Noel; Afshari, Natalie A. The changing fate of the 
corneal endothelium in cataract surgery. Curr Opin Ophthalmol 
2012;23:3-6.

8. Singh R, Sharma AK, Katiyar V, Kumar G, Gupta SK. Corneal 
endothelial changes following cataract surgery in hard nuclear 
cataract: Randomized trial comparing phacoemulsification to 
manual small-incision cataract surgery. Indian J Ophthalmol 
2022;70:3904-9.

Cite this article as: Verma V, Singh P, Patel S, Sharma B. Commentary: 
Endotheial cell damage during cataract surgery: Choosing the best technique. 
Indian J Ophthalmol 2022;70:3910-1.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

Access this article online
Quick Response Code: Website:

www.ijo.in

DOI:
10.4103/ijo.IJO_2244_22

PMID:
***

9. Bourne R, Minassian D, Dart J, Rosen P, Kaushal S, Wingate N. 
Effect of cataract surgery on the corneal endothelium: Modern 
phacoemulsification compared with extracapsular cataract surgery. 
Ophthalmology 2004;111:679-85.




