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Introduction: Glaucoma is a disease in which a progressive loss of retinal ganglion cells is characterized by a recognizable
pattern of both visual function loss & optic nerve pallor and excavation. Medical management of glaucoma has many
drawbacks like lack of compliance by the patients, high cost factor, toxicity of drugs, drug resistance, continued loss of
visual acuity and field despite adequate control of I0OP and failure of regular follow-up visits. Glaucoma patient have
decreased mean endothelial cell density. Corneal endothelial cell count has been shown to be further reduced after
glaucoma filtration surgery. Decrease in endothelial cell count depends on no of factors like type of Glaucoma, Intra-
operative use of mitomycin-C, post-op shallowing of anterior chamber. Objective: To quantify changes in corneal
endothelial cell count, central corneal thickness and structural changes like pleomorphism/polymegathism in patients
undergoing trabeculectomy.. Material & Methods: Trabeculectomy was carried in 30 patients of Primary Open/Closed
angle Glaucoma using standard technique. Pre-operatively and post-operatively at 01 & 06 weeks patients were evaluated
by Specular microscopy, Pachymetry, IOP and best corrected visual acuity. Intra-operative Mitomycin-C in standard
concentration was used in 11 patients with standard post-operative treatment regimen followed . Results: There was no
statistically significant difference in cell count or pachymetry value change at 1 or 6 week post-operatively with a P value of
> 0.05. No significant change in cell size (Polymegathism) or shape (Pleomorphism) was noted post-operatively. The IOP
was well controlled in all patients post-operatively. Shallowing of anterior chamber was noted on 1% post-operative day in 3
patients (27%) whom Mitomycin-C was used which improved over next 2-3 days with conservative management without
significant endothelial cell loss. Conclusion: Corneal endothelial cell density do decreases after Trabeculectomy like other
intra-ocular surgical procedures. But there is no significant decrease in endothelial cell count or significant change in
corneal thickness following Trabeculectomy when there is no prolonged shallowing of anterior chamber. Keywords :
Glaucoma, Trabeculectomy, endothelial cell density, Mitomycin-C
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l. Introduction :

The glaucoma is a disease in which a progressive loss of retinal ganglion cells is characterized by a recognizable
pattern of both visual function loss & optic nerve pallor and excavation. Untreated natural course is toward blindness or at
least significant visual disability [1]. Attempts have been made to control the progressive visual loss from the disease by
controlling IOP through medical, surgical and laser therapy. Medical management of glaucoma has many drawbacks like
lack of compliance by the patients, high cost factor, toxicity of drugs, drug resistance, continued loss of visual acuity and
field despite adequate control of IOP and failure of regular follow-up visits. These facts forced the clinician to take a
recourse to surgical management more often than perusing the unsuccessful path of satisfactorily controlling 10P [2].
Trabeculectomy is a filtering surgery for eyes with glaucoma. Trabeculectomy involves creation of a lamellar scleral flap,
excision of a short length of canal of schlemm and forming a filteration channel into subconjunctival space [3]. Essential
function of corneal endothelial cells is to maintain corneal transparency. Endothelial cell density decreases as age progresses
[4]. Certain ocular diseases and especially surgical trauma leads to reduction in endothelial cell count [5]. Glaucoma patient
have decreased mean endothelial cell density [6]. Corneal endothelial cell count has been shown to be further reduced after
glaucoma filtration surgery [7, 8]. There can be many causes for corneal endothelial cell damage during trabeculectomy.
This damage can be compounded by the use of per-operative mitomycin-C in augmented trabeculectomy. An important
factor leading to the damage of corneal endothelium is post-operative shallow anterior chamber and duration of same [9-12].
A study was therefore undertaken at a tertiary eye care centre in North India with the aim to study corneal endothelial
changes in form of endothelial cell counts, central corneal thickness and structural changes like polymegathism or
pleomorphism

1. Materials & Methods
A study to evaluate corneal endothelial changes was carried out among the patients undergoing Trabeculectomy at
a tertiary eye care centre in north India. It was a prospective, interventional study with all patients of primary Glaucoma
whether open angle or closed angle on gonioscopy fitting into criteria for filtration surgery (definitive progression of
glaucoma despite being on maximal topical therapy) were included over a period of 01 year (01 Jan 2017 to 31 Dec 2017).
We excluded all patients of secondary glaucoma, patients with advanced corneal diseases precluding specular microscopy,
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patients who underwent Phaco-trabeculectomy, patients with pseudo-exfoliation syndrome or patients who were unable to
complete follow-up.

All patients were evaluated with BCVA, 10P using Goldmann applanation Tonometer, Gonioscopy, detailed
fundus examination including disc evaluation. These all patients were subjected to endothelial cell count using Topcon SP-
2000P model and central corneal thickness measurement using Pachette 2 (Model DGH-550) pre-operatively and repeated
at 01 week and 06 week postoperatively and compared using paired-T test for data analysis.

Surgical Procedure

All cases were operated under peri-bulbar anaesthesia by the same surgeon with good surgical experience.
Irrigation of the ocular surface with 0.5% betadine solution followed by rinsing with Ringer lactate solution. Application of
eye speculum & superior rectus suture done. Limbal based conjunctival flap, 8 mm post to upper limbus. Light thermal
cauterization of prominent vessels on sclera. A’ 5 mm square partial thickness scleral flap dissected 1 mm into clear cornea.
Completion of trabeculectomy by cutting 4x1 mm rectangular area of the deep sclero-trabecular lamella followed by
peripheral button hole iridectomy. Repositioning of scleral flap and closure of scleral incision by 2-3 interrupted 8-0 silk
sutures. Repositioning of conjunctiva-Tenon’s flap and closure with 10-0 silk sutures. Sub-conjunctival injection of
Dexamethasone + Amikacin given and eye patched for 24 hours. Post-operatively all the patients received oral antibiotics for
5 days, topical steroids, cycloplegics and NSAIDS.

Post-operative follow-up:- Pad and bandage were opened on 1% post-operative day. Antibiotic- steroid drops &
cycloplegics instilled & eye observed for post-operatve inflammation or shallowing of anterior chamber. Schedule for post-
operative follow-up was- Day 1, 2, 7, 14, 28 & 42. Specular Microscopy (Fig 1) & Pachymetry (Fig 2) were performed pre-
operatively, at 1 week & 6 week post-operatively (Table 1).

Fig 2: Pachymetry ‘

I1. Results

Total 30 patients were recruited in this study and underwent trabeculectomy procedure with standard techniques by
same ophthalmologist. Out of total 30 patients, 20 (66.6%) were cases of Primary open angle glaucoma (POAG) and 10
(33.3%) were cases of angle closure glaucoma (PACG). Of total 30 patients in this study 18(60%) were male & 12(40%)
were female (Fig 3). The mean age of patients included was 57.9years (ranging from 32-74 years). Vision of patients
undergoing trabeculectomy ranged between 20/200 to PL+ve and IOP ranged between 22-38 mm Hg on maximal topical
medication (Table 1).

Average endothelial cell count pre-operatively was 2156 + 223.34 cells per millimeter square with cell count
decreased to 2104 + 234.67 cells per millimeter square at 1 week post-operatively with 2.4% decrease in cell counts which
was not significant (p >0.05). Endothelial cell count at 06 week post-operative was 2056 + 257.27 cells per millimeter square
with 4.6% decrease from baseline which was also not significant (p >0.05).

In PACG group, average endothelial cell count pre-operatively was 1711+ 232.67 cells per millimeter square,
which was lower than the POAG group but no significant decrease(p>0.05) was observed in endothelial cell count at 01
week and 06 week (3.2% decrease at 01 week and 6.2% at 06 weeks).
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Mitomycin-C augmented trabeculectomy was done in 11(36.6%) patients. Average endothelial cell count pre-
operatively in this group was 2065+ 220.7 cells per millimeter square, which was lower than the POAG group but no
significant decrease(p>0.05) was observed in endothelial cell count at 01 week and 06 week (3.2% decrease at 01 week and
6.24% at 06 weeks) which was comparable to PACG group. Shallowing of anterior chamber was observed in 03(22.7%)
patients in Mitomycin-C group, but they responded to conservative management in form of patching with well formed
anterior chamber in 24-48 hours.

On evaluation of central corneal thickness(CCT), average CCT pre-operatively was 502 micron metre which
increased to 526 micron metre at 1 week post-operatively(4.78% increase from baseline) and 533 micron metre at 6 weeks
post trabeculectomy(6.17% increase) which were non significant with p>0.05. No statistically significant difference in
central corneal thickness was observed in sub-groups of patients treated with mitomycin-C augmented trabeculectomty or
PACG patients. No obvious change in cell size (Polymegathism) or shape (Pleomorphism) was noted post-operatively.

Sex Distribution

O Sex

B Male
O Female
Fig 3: Sex Distribution of patients

SNo | AgeSex | Diag. DVA IoP CD Specular Count Pachymetry (um)

ratio Pre I"wk 6wk Pre I"wk 6wk
SNo | AgeSex | Diag DVA IOF ch Specular Count

Pre 1wk 6wk Pre 1wk 6wk

1 I0F POAG (RE) | 6/60 24 09 2504 2430 2426 523 328 356
2 35’ M POAG (RE) | 1/60 26 0g 2418 2368 2337 514 519 521
3 63/ POAG (FE) | PL 28 0.9 1924 1869 1834 498 301 3506
4 68/ PACG(LE) | PL 26 0.9 2140 2104 2087 507 518 524
3 34M POAG (RE) | 6/60 24 0.8 2510 2478 2462 496 404 402
& 66F POAG (LE) | 4/60 24 0.7 2330 2338 2306 306 503 302
7 M PACG(LE) | PL 38 0.9 1836 1663 1484 538 347 336
] 32F PACG(LE) | PL 28 0.9 2386 2206 2234 304 511 518
[l 6l'M PACG(LE) | PL 30 0.9 1868 1848 1822 336 340 342
10. T4M POAG (FE) | &/60 22 [ 2238 2193 2182 326 329 330
11. 60N PACG(LE) | HMCF 30 0.8 2016 1964 1804 400 490 502
12. ILF POAG (RE) | 260 28 0.3 2239 2208 2190 326 333 338
13, J2M PACG(LE) | 660 34 0.7 2458 2408 2346 16 3524 328
14. 47F PACG 160 30 0.8 2218 2164 2136 528 534 540
15. 60F POAG 3760 28 0.9 2068 1986 1926 498 502 512
16 65F PACG HMCF 32 0.9 1866 1824 1738 536 542 556
17 35F POAG 1/60 26 0.8 2114 2068 2004 326 532 542
18 38M POAG 260 30 0.9 1804 1826 1746 518 524 532
19. 32F POAG 1/60 28 0.8 2424 2386 2204 346 548 538
20. 60N POAG 1/60 32 0.9 2278 2246 2228 12 516 3522
a1 J4M POAG HMCF 30 0.9 1968 1020 1368 328 536 542
22 36/M POAG 3760 28 0.8 2346 2318 2288 04 516 3518
23. 60F PACG HMCF 32 0.9 1802 1836 1728 496 508 524
24 2 POAG 1/60 28 0.9 2006 1966 1834 348 554 538
23 660 POAG 260 32 0.8 2236 2204 21648 344 558 362
26 650 POAG 1/60 32 0.8 2108 2054 1986 486 496 506
27 38F POAG 3760 28 0.9 1958 1926 1872 362 574 388
28 [IhTi POAG 460 30 0.9 2108 2052 2040 528 534 342
29 T0F PACG 1/60 28 0.9 1856 1768 1726 544 554 368
30 36 POAG 3760 26 0.8 2262 2206 2176 518 532 538

Table 1: Proforma of patients with endothelial cell counts ,central corneal thickness & clinical details

V. Discussion
In the surgical management of glaucoma, trabeculectomy is the procedure of choice since its introduction by
Cairns in 1968. Glaucoma surgery is known to induce a damage to corneal endothelium, a decrease of corneal endothelial
cell density by 0.2-14.9% was reported by several authors There can be many causes for corneal endothelial cell damage
during trabeculectomy. This damage can be compounded by the use of per-operative mitomycin-C in augmented
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trabeculectomy. An important factor leading to the damage of corneal endothelium is post-operative shallow anterior
chamber and duration of same.

Fiore and associates, reported 12% corneal endothelial cell loss in 8 eyes with shallow anterior chamber after
trabeculectomy, but on the other hand, no significant decrease in cell density in 10 eyes with well maintained anterior
chamber [13-16] and same has also been corroborated by our study as average endothelial cell loss at 1 week post-operative
day was 52 cells per square millimeter (2.4% cell loss) which was statistically not significant(p>0.05) and also at 6 week
post trabeculectomy when cell loss was 100 cells per square millimeter(4.6%).

Use of antimetabolites like Mitomycin-C & 5-FU decreases fibroblast proliferation and increases success rate of
filtration surgery. Use of Mitomycin-C may have transient deleterious effect on corneal endothelium [17]. Sharma et al
studied deleterious effects of MMC on the corneal endothelium 3 months post-operatively and average endothelial cell loss
was 3.73% in standard trabeculectomy and 13.9% in trabeculectomy with MMC [18]. Our studied showed comparable
results with endothelial loss 3.2% decrease at 01 week and 6.24% at 06 weeks with 03 patients showing shallowing of
anterior chamber on 1% post-operative day which was managed conservatively. Dreyer et al also studied effect of MMC on
anterior segment and found 7-8% corneal endothelial cell loss as compared to preoperative counts [19] which were more
than this study.

In PACG group, average endothelial cell count pre-operatively was lower than the POAG group but no significant
decrease(p>0.05) was observed in endothelial cell count at 01 week and 06 week (3.2% decrease at 01 week and 6.2% at 06
weeks). So, this was first attempt to study endothelial cell changes in different sub-groups of primary glaucoma patients
undergoing trabeculectomy.

Corneal thickness is related directly to the health of corneal endothelium. Its measurement after cataract surgery
and glaucoma surgery is an excellent indication of the amount of endothelial trauma sustained during surgery [20]. In our
study, no statistically significant difference in central corneal thickness was observed in sub-groups of patients treated with
mitomycin-C augmented trabeculectomty or PACG patients. No significant change in cell size (Polymegathism) or shape
(Pleomorphism) was noted post-operatively.

Our study had advantage of studying different variable of endothelial cell changes in form of endothelial cell
count ,central corneal thickness and structural changes in different subgroups of patient like POAG, PACG, with use of
mitomycin-C undergoing trabeculectomy. The essential disadvantage of this study is short follow-up period of 06 weeks
post-operative but it helped in depicting immediate post-operative changes which will have bearing on long term effects.
Patients are being followed up for evaluation of long term effects on endothelial changes.

V.  Conclusion
Glaucoma patient have decreased mean endothelial cell density. Corneal endothelial cell count has been shown to
be further reduced after glaucoma filtration surgery. There can be many causes for corneal endothelial cell damage during
trabeculectomy. This damage can be compounded by the use of per-operative mitomycin-C in augmented trabeculectomy.
An important factor leading to the damage of corneal endothelium is post-operative shallow anterior chamber and duration
of same. Maintaining proper deep anterior chamber during and after surgery can reduce endothelial cell changes and
subsequent complications in these patients especially when performing mitomycin-C augmented trabeculectomy.
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