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Abstract
Background:Glaucoma is a disease known since the Hippocrates time. This term indicates a

number of neurodegenerative diseases having in common a progressive optical atrophy
resulting from the apoptosis of retinal ganglion cells, axon atrophy, and degeneration
extending to the visual areas of the brain cortex, finally leading to the characteristic optical-
cup neuropathy and to irreversible visual loss.

Aims & Obijectives:The aim of this study is to determinechanges in corneal curvature, axial
length and IOP reduction after glaucoma filtration surgery.

Material and Methods:The present study was conducted in the department of
Ophthalmology, Ananta Institute of Medical Science & Research Centre Rajsamand,
Rajasthan during the period of 1 year from January 2019 to January 2020.25 diagnosed cases
of glaucoma who were undergoing glaucoma surgery (trabeculectomy) of either sex, age
were included in the study.

Results: TheMean values of keratometry (D) at pre-operative, 1 week, 4 week and 3 months
are 1.28+0.744, 4.097+2.915,3.484+1.662 and 2.150+1.051 respectively while the mean
value of axial length atpre-operative, 1 week, 4 week and 3 months are
22.537+0.786,22.390+0.783, 22.356+0.782 and 22.402+0.716.

Conclusion: Trabeculectomy is the most common surgical procedure for glaucoma
management which may significantly influence ocular biometry. Change in keratometry and
axial length can be significant enough to affect visual acuity and the accuracy of 10L power
calculation.
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Introduction

Glaucoma is a disease known since the Hippocrates time. This term indicates a number of
neurodegenerative diseases having in common a progressive optical atrophy resulting from
the apoptosis of retinal ganglion cells, axon atrophy, and degeneration extending to the visual
areas of the brain cortex, finally leading to the characteristic optical-cup neuropathy and to
irreversible visual loss. (1) In most cases, glaucoma is associated with elevated intraocular
pressure (IOP); however approximately one-third of cases have optic nerve degeneration
despite intraocular pressures in the normal range. (2)

Various types of glaucoma are:

e Primary open-angle glaucoma (POAG)

e PrimaryAngle-closure glaucoma (PACG)

e Secondary glaucoma (due to uveitis, trauma etc.)

e Congenital glaucoma

It is estimated that there are more than 60 million cases of glaucoma worldwide and it will
increase to 80 million by 2020. (3) The estimated prevalence of glaucoma is 2.65% in people
above 40 years of age. Globally, primary open-angle glaucoma (POAG) is more prevalent
than primary angle closure glaucoma (PACG) and responsible for around three fourth of all
glaucoma cases. Overall glaucoma is the second major cause of blindness after cataract and
refractive errors. (4) More importantly it is the most common cause of irreversible blindness
globally. It is estimated that more than 3 million people are blind due to glaucoma. (4)In
India, the estimated number of cases of glaucoma is 12 million, around one fifth of the global
burden of glaucoma. Although in the Caucasian population, around two third of cases are
POAG, in the Indian population an equal proportion of open-angle and closed-angle
glaucoma is seen.

Reducing intraocular pressure (IOP) by medications, surgery or laser is the only currently
available treatment option for glaucoma. (5-9) Glaucoma guidelines suggest that primary
surgery may be a suitable option for presentation with advanced glaucoma. (10-12)
Trabeculectomy remains the conventional primary surgery, but the technique has evolvedto
include the use of wide application mitomycin C (MMC), releasable sutures and extensive
postoperative manipulationto improve outcomes. (13-15) Glaucoma filtration surgery
performed with or without cataract extraction, results in clinically significant lowering of
intraocular pressure (IOP). (16) Well known complications of hypotony that may follow
filtering surgery include choroidal effusion, haemorrhage, cataract,corneal decompensation
(17), and hypotonous maculopathy. (18-20) Significant 10P reduction after trabeculectomy
could reduce the axial length (AL) of the eye corresponding to the amount of IOP reduction.
Anterior chamber depth (ACD) and volume, as well as keratometry could also change after
the surgery. These unpredictable changes may affect the accuracy of intraocular lens (I0L)
power calculation in cases who need cataract surgery and 10L implantation combined with
glaucoma surgery. The purpose of the current study is to evaluate the changes in corneal
curvature and axial length after trabeculectomy.

Aims & Objectives-The aim of this study is to determinechanges in corneal curvature, axial
length and IOP reduction after glaucoma filtration surgery.
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Material and Methods:- The present study was conducted in the department of
Ophthalmology, Ananta Institute of Medical Science & Research Centre Rajsamand,
Rajasthan during the period of 1 year from January 2019 to January 2020.25 diagnosed cases
of glaucoma who were undergoing glaucoma surgery (trabeculectomy) of either sex, age
were included in the study. Cases who had corneal opacity or any other ocular pathology and
any past history of ocular surgery were excluded from the study. Patients were admitted in
the ophthalmology ward and complete ophthalmological examination including intraocular
tension measurement (using Schiotz tonometer), fundus examination by direct and indirect
ophthalmoscope and syringing were done in all cases. IOL power calculation by A scan
ultrasonography, general systemic examination and routine blood investigations were done.
Keratometry reading were measured by Shinnippon autorefractokeratometer a day before
surgery, local antibiotic drops and anti-inflammatory drops were instilled in eye one hourly a
day before surgery in glaucoma patients. Glaucoma surgery was done by trabeculectomy.
Patients were followed up on 1 week, 1 month and 3 months after the surgery. Keratometry
and axial length measurement was done during each follow up.

Results:-

Total 25 cases were included in the study out of which 9 were male and 16 were female. Age
of the patients ranges from 30 to 80 years with the mean age of 64.7 years. 20 cases (80%)
were diagnosed with POAG while 5 cases (20%) were diagnosed with PACG. Patients were
followed up on 1 week, 4 weeks and 3 months after the surgery. Keratometry, IOP and axial
length measurement was done at each follow up. Values of keratometry, axial length and IOP
are depicted in table 1

Tablel: Mean values of keratometry, axial length and 1OP at each follow up

S.No. | Ocular biometrics | Pre-op 1 week 4 week 3 months
(MeanSD)

1 Keratometry (D) 1.28+0.744 4.097£2.915 | 3.484+1.662 | 2.150+1.051

2 Axial length (mm) | 22.537+0.786 | 22.390+0.783 | 22.356+0.782 | 22.402+0.716

3 IOP (mmHQ) 28.862+3.275 | 16.996+2.183 | 15.198+1.453 | 12.332+1.944

Discussion:

Preoperative astigmatism in all the cases was less than 3D. 14 cases had against the rule
astigmatism while 11 cases had with the rule astigmatism. The mean astigmatism was
1.28+0.744 D. Postoperatively at 1 week, there was sharp increase in astigmatism. The mean
astigmatism was 4.097+2.915 D. 21 cases had against the rule astigmatism. At 4
postoperative weeks, astigmatism decreased (mean- 3.484+1.662 D) and 24 cases had against
the rule astigmatism. At 3 months postoperatively, astigmatism continues to fall (mean-
2.150+1.051 D) and 23 cases had against the rule astigmatism.The study shows a sharp
increase in astigmatism postoperatively in 1st week but thereafter it continuously falls till last
follow up at 3 months. At every follow up, changes were approximately similar (about 0.6 D
decrease). This shows that although there was statistically significant increase in surgically
induced astigmatism at 3 months but it continuously falls at a stable rate. Against the rule
astigmatism increased from 56% cases preoperatively to 92% cases at 3 postoperative
months, thus a shift towards against the rule astigmatism. Similar results were obtained in
various studies done in the past. (21-28) Axial length decrease at 1st postoperative week was
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about 0.10-0.13. At 4th postoperative week the decrease in axial length was about 0.15 to
0.17 while after 3 months of follow up the axial length decrease was 0.6 to 0.4. Similar
studies done in the past concluded that there is significant axial length reduction
postoperatively which become stable nearly 3 months after the surgery. (29-33) The
reduction in 10P following trabeculectomy surgery was statistically significant (p<0.001) at
all the points when compared with preoperative findings. The mean I0P preoperatively was
28.862+3.275, which was reduced to 16.996+2.183, 15.198+1.453 and 12.332+1.944 at 1st
week, 4th week and 3months postoperative period respectively. There are several situations
where clinical decision making may be affected by our results. The most important and
common condition is combined cataract extraction and glaucoma filtering surgery, where the
axial length decrease can result in a significant postoperative hyperopic error.This would be
especially important in severe or normal tension glaucoma patients where the target 0P is in
the single digit or in young myopes where the risk of hypotony may be higher. The second
condition is where glaucoma surgery is to be performed after cataract extraction, which may
again result in a significant hyperopic shift. Finally, the patients in whom glaucoma surgery is
to be performed followed by cataract extraction, the axial length and IOL calculations should
be performed after glaucoma surgery when the IOP is stable. However, if the eye is
hypotonous and a return to normal IOP is anticipated following the cataract surgery, this must
also be taken into account. Future studies should focus on which patients are at a higher risk
for axial length changes with IOP fluctuations. This risk can b determined by adding other
anatomical indices in the study such as corneal and sclera thickness and elasticity and
choroidal thickness.

Conclusion:

Trabeculectomy is the most common surgical procedure for glaucoma management which
may significantly influence ocular biometry. Change in keratometry and axial length can be
significant enough to affect visual acuity, the accuracy of IOL power calculation and
refractive outcomes after combined or future cataract surgery. To achieve the best refractive
outcome in these patients, it is better to delay cataract surgery and lens implantation if
possible until axial length and keratometry changes stabilize.

References:

1. Sergio Claudio Sacca, Cristina Cartiglia, Alberto 1zzotti, Handbook of nutrition, diet and
the eye; chapter 4- Glaucoma: An Overview; 2014, pages 29-40

2. Janey L. Wiggs, Emery and Rimoin'sPriciples and practice of Medical Genetics (Sixth
Edition) 2013, pages 1-15

3. Quingly HA, Broman AT. The number of people with glaucoma worldwide in 2010 and
2020. Br J Ophthalmol 2006; 90:262-7.

4. Pascolini D, Mariotti SP. Global estimates of visual impairment: 2010. Br J Ophthalmol
2012; 96: 614-18.

5. BurrJ, Azuara-Blanco A, Avenell A, et al. Medical versus surgical interventions for
open angle glaucoma. Cochrane Database Syst Rev 2012;9:CD004399.

6. Lichter PR, Musch DC, Gillespie BW ,et al. Interim clinical outcomes in the
Collaborative Initial Glaucoma Treatment Study comparing initial treatment randomized
to medications or surgery. Ophthalmology 2001;108:1943-53.

7. Comparison of glaucomatous progression between untreated patients with normal-
tension glaucoma and patients with therapeutically reduced intraocular pressures.
Collaborative Normal-Tension Glaucoma Study Group. Am J Ophthalmol1998;126:487—
97.

1664



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 08, Issue 04, 2021

Gordon MO, Beiser JA, Brandt JD, et al. The Ocular Hypertension Treatment Study:
baseline factors that predict the onset of primary open-angle glaucoma. Arch
Ophthalmol 2002;120:714-20; discussion 829-30.

The Advanced Glaucoma Intervention Study (AGIS): 7. The relationship between control
of intraocular pressure and visual field deterioration.The AGIS Investigators. Am J
Ophthalmol 2000;130:429-40.

National Institute of Health and Care Excellence (NICE). Glaucoma; Diagnosis and
management of chronic open angle glaucoma and ocular hypertension CG85. London,
UK: NICE, 2009.

American Academy Ophthalmology. Primary Open Angle Glaucoma - Preferred Practise
Patterns. Elsevier Inc, 2015.

European Glaucoma Society. Terminology and Guidelines for
Glaucoma. 4th ed. Italy: Publicomm, 2014.

Stalmans I, Gillis A, Lafaut AS , et al. Safe trabeculectomy technique: long term
outcome. Br J Ophthalmol 2006;90:44—7.

Khaw PT, Chiang M, hah P, et al. Enhanced trabeculectomy: the moorfields safer
surgery system. Dev Ophthalmol2012;50:1-28.

Cordeiro MF, Constable PH, Alexander RA , et al. Effect of varying the mitomycin-C
treatment area in glaucoma filtration surgery in the rabbit. Invest Ophthalmol Vis
Sci 1997;38:1639-46.

Jampel HD, Friedman DS, Lubomski LH, et al. Effect of technique on intraocular
pressure after combined cataract and glaucoma surgery: an evidence-based review.
Ophthalmology 2002;109:2215-24.

Pederson JE. Hypotony. In: Duane TD, eds. Clinical ophthalmology. Philadelphia: Harper
& Row, 1984;3 Chap 58, 1-8.

Stamper RL, McMenemy MG, Lieberman MF. Hyptonous maculopathy after
trabeculectomy with subconjunctival 5-fluorouracil. Am J Ophthalmol1992;114:544-53.
Shields MB, Scroggs MW, Sloop CM, et al. Clinical and histopathologic observations
concerning hypotony after trabeculectomy with adjunctive mitomycin C. Am J
Ophthalmol 1993;116:673-83.

Suner 1J, Greenfield DS, Miller MP, et al. Hypotony maculopathy after filtering surgery
with mitomycin C. Incidence and treatment. Ophthalmology 1997;104:207-14.

Rosen WJ, Mannis MJ, Brandt JD. The effect of trabeculectomy on corneal topography.
Ophthalmic Surg 1992;23:395-398.

Claridge KG, Galbraith JK, Karmel V, Bates AK. The effect of trabeculectomy on
refraction, keratometry and corneal topography. Eye (Lond) 1995;9(Pt 3):292298.

Liu H, Peng D, Chen J. Corneal astigmatism following trabeculectomy. Zhonghua Yan
Ke Za Zhi1996;32:355-358.

Dietze PJ, Oram O, Kohnen T, Feldman RM, Koch DD, Gross RL. Visual function
following trabeculectomy: Effect on corneal topography and contrast sensitivity. J
Glaucoma 1997;6:99-103.

Zarnowski T, Haszcz D, Rakowska E, Zagorski Z. Corneal astigmatism after
trabeculectomy. KlinOcznal997;99:313-315.

Hong YJ, Choe CM, Lee YG, Chung HS, Kim HK. The effect of mitomycin-C on
postoperative corneal astigmatism in trabeculectomy and a triple procedure. Ophthalmic
Surg Lasers 1998;29:484-489.

Vernon SA, Zambarakji HJ, Potgieter F, Evans J, Chell PB. Topographic and
keratometric astigmatism up to 1 year following small flap trabeculectomy
(microtrabeculectomy). Br J Ophthalmol1999;83:779-782.

1665



28.

29.

30.

31.

32.

33.

European Journal of Molecular & Clinical Medicine (EJMCM)
ISSN: 2515-8260 Volume 08, Issue 04, 2021

Egrilmez S, Ates H, Nalcaci S, Andac K, Yagci A. Surgically induced corneal refractive
change following glaucoma surgery: Nonpenetrating trabecular surgeries versus
trabeculectomy. J Cataract Refract Surg 2004;30:1232-1239.

Kook MS, Kim HB, Lee SU. Short-term effect of mitomycin-C augmented
trabeculectomy on axial length and corneal astigmatism. J Cataract Refract Surg
2001;27:518-523.

Husain R, Li W, Gazzard G, Foster PJ, Chew PT, Oen FT, et al. Longitudinal changes in
anterior chamber depth and axial length in Asian subjects after trabeculectomy surgery.
Br J Ophthalmol2013;97:852-856.

Kara N, Baz O, Altan C, Satana B, Kurt T, Demirok A. Changes in choroidal thickness,
axial length, and ocular perfusion pressure accompanying successful glaucoma filtration
surgery. Eye (Lond) 2013;27:940-945.

Chen S, Wang W, Gao X, Li Z, Huang W, Li X, et al. Changes in choroidal thickness
after trabeculectomy in primary angle closure glaucoma. Invest Ophthalmol Vis Sci
2014;55:2608-2613.

Pakravan M, Alvani A, Yazdani S, Esfandiari H, Yaseri M. Intraocular lens power
changes after mitomycin trabeculectomy. Eur J Ophthalmol2015;25:478-482.

1666



