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EFFECT OF TOPICAL DEXAMETHASONE ON INTRA-OCULAR
PRESSURE WHEN USED AFTER PHACOEMULSIFICATION
WITH INTRA-OCULAR LENS IMPLANTATION

MUBASHIR REHMAN', IMRAN AHMAD’, BILAL BASHIR', MOHAMMAD ZEESHAN TAHIR’, ASIM ALI SHAH’

ABSTRACT:

OBIJECTIVE: To determine the effect of topical Dexamethasone on intra-ocular pressure when used after phacoemulsification and
intra-ocular lensimplantation.

STUDY DESIGN: A Cross Sectional Study.

PLACE AND DURATION OF STUDY: At Eye “B” Unit Khyber Teaching Hospital Peshawar from 1" March 2009 to 1* March 2010.
METHODOLOGY: The study was carried out on patients who underwent phacoemulsification with intraocular lens implantation by
same surgeon. Goldmann applanation tonometer was used to measure the intra-ocular pressure on 1* post-operative day. Patients
were started on topical Dexamethasone (0.1%) along with Tobramycin (0.3 %) eye drops for control of postoperative inflammation.
Follow up was at 7th and 30" postoperative days and at each visit intra-ocular pressure (I0P) was measured.

RESULTS: Among 59 patients the mean age was 61.45 * 6.22 years with male to female ratio of 1.56: 1. Intra —ocular pressure
measured on 1* post-operative day, ranged between 15.00 mmHg to 17.00 mmHg with a mean of 15.93 + 0.583. On 7" post operative
day IOP ranged between 15.00 mmHg to 18.00 mmHg with mean of 15.89 + 0.824. On 30" post operative day in about 6 patients a
clinically significant rise in IOP was noted. In about 6 patients IOP got increased above normal limit of 21 mmHg with a range between
15.00 mmHgto 24.00 mmHg with a mean of 17.08 £+ 2.68.

CONCLUSION: Use of topical Dexamethasone after cataract surgery is associated with a risk of raised intra-ocular pressure (I0P). We
recommend further studies to compare other corticosteroids and NSAIDs to find out most safe drug.

KEY WORDS: Topical Dexamethasone, intraocular pressure, phacoemulsification, intra-ocular lens implantation.

INTRODUCTION prostaglandins and leukotrienes. Prostaglandin E, (PGE,) and
prostaglandin E, (PGE,) results in elevation of IOP by local
Any congenital or acquired opacity in the crystalline lens or its vascular dilatation and increased permeability of the blood-
capsule is referred to as cataract.' Age-related cataract is one of aqueous barrier.” Corticosteroids are one of these anti-
the commonest cause of avoidable blindness in the world.? In inflammatory drugs which effectively control ocular
the United States the number of people with cataract is inflammation.® They block the action of phospholipase A,
estimated to increase from 20 million in 2000 to 30 million in thereby inhibiting the release of arachidonic acid and the
2020.° production of all its metabolites, including prostaglandins.
Cataract extraction surgery is the most common surgical Topical Dexamethasone is associated with adverse localized
procedure in ophthalmology department performed on aging drug effects including raised intraocular pressure (I0OP), cataract
individuals. Trauma during surgery results in release of the formation, retardation in wound healing and increased
arachidonic which in turn causes production of prostaglandins susceptibility to microbial infections.®”
(PG) by activation of cyclooxygenase 1 (COX-1) and The mechanism for elevation of intra-ocular pressure by
cyclooxygenase 2 (COX-2). Phospholipase A acts on steroids is that they slow down the degradation and increases
phosoholipids in the cell membrane to generate arachidonic the deposition of extracellular matrix material in the trabecular
acid which in turn results in production of chemically distinct meshwork, hence decreases the outflow of aqueous humor.

Also in the trabecular meshwork cells cross-linking of actin
fibers are increased. As a result of these changes in the
trabecular meshwork, intraocular pressure elevates.*’
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METHODOLOGY

This cross sectional study was carried out at Department of
Ophthalmology Khyber Teaching Hospital Peshawar from 1%
March 2009 to 1" March 2010. Patients who had an uneventful
phacoemulsification surgery with intraocular lens implantation
by same surgeon were included in the study. All complicated
cataracts including cataracts with pseudoexfoliation, uveitis,
lens related glaucoma i.e. phacolytic and phacomorphic
glaucoma, pigment- dispersion syndrome and patients with
hypersensitivity to Dexamethasone were excluded from the
study.

An informed consent was obtained from all patients for
including them and using their data in the study. All patients
underwent detailed anterior segment and fundus examination
with slitlamp andindirect ophthalmoscopy.

On 1% post-operative day intra-ocular pressure (IOP) was
measured with Goldmann applanation tonometer. To control
post-operative inflammation, topical Dexamethasone (0.1%)
drops were started four times daily along with Tobramycin (0.3
%) eye drops four times daily.

All patients were examined on 7" and 30" postoperative days
and at each visit intra-ocular pressure (IOP) was measured using
Goldmann tonometer by same ophthalmologist who measured
the IOP on 1" post-operative day to avoid inter-observer
variation. Increase of >6 mm Hg in intraocular pressure (IOP)
had considered clinically significant.

All the statistical analysis was carried out using software SPSS
10.0. Quantitative variable was age and IOP. Qualitative variable
was gender. Descriptive statistics like mean, standard deviation
and maximum and minimum values had calculated for
guantitative variable and descriptive statistics like percentage
had calculated for qualitative variables.

TABLE I: AGE DISTRIBUTION AMONG THE PATIENTS (n= 59)

Operational definition:

Clinically significant rise in IOP: Increase of >6 mm Hg in
intraocular pressure (IOP) over baseline as measured on 1%
postoperative day, should be considered clinically significant
after 30 days of topical Dexamethasone use.

RESULTS

Total 59 patients underwent phacoemulsification surgery. The
mean age was 61.45 + 6.22 years. Age distribution is shown in
table I. Out 59 patients, 36 were males and 23 were females
with male to female ratio of 1.56:1. No patient was withdrawn
from the study.

On first post-operative day before starting the topical drops, all
patients were having equal amount of postoperative
inflammation in the anterior chamber. Intra-ocular pressure
was measured by Goldmann tonometer by same
ophthalmologist in all cases. IOP ranged within normal limits,
between 15.00 mmHg to 17.00 mmHg with a mean of 15.93
0.583 on 1% postoperative day. IOP distribution on first post
operative dayisshownintablell.

On 7" post operative day all the patients still had IOP within
normal limits, IOP ranged between 15.00 mmHg to 18.00 mmHg
with mean of 15.89 + 0.824. IOP distribution on 7" post
operative dayisshownintablell.

On 30" post operative day IOP ranged between 15.00 mmHg to
24.00 mmHg with a mean of 17.08 + 2.68. In about 6 patients
IOP got increased above normal limit of 21 mmHg, out of which
two patients had IOP of 22 mmHg, three had IOP of 23 mmHg
and one had IOP of 24 mmHg (Table l).

Clinically significant rise in IOP on 30" post-operative day was
observed in 6 patients who had IOP rise of >6 mmHg from their
base line IOP as measured on first postoperative day (Table Il1).

Age in years 50 - 55 56 - 60 61 -65 66 - 70 71-75
No of patients 15 13 15 11 5
Percentage 25.42% 22.03% 25.42% 18.64% 8.47%
Mean age: 61.45 + 6.22 years.
TABLE-II: IOP DISTRIBUTION ON 1%, 7" ON 30™ POSTOPERATIVE DAY (n= 59)
I0P (mm Hg) 15.00 16.00 17.00 18.00 22.00 23.00 24.00
1st Postoperative Day
No of patients 12 39 - - - -
Percentage (%) 20.34% 66.10% 13.56% - - - -
7th Postoperative Day
No of patients 20 28 3 - - -
Percentage (%) 33.90% 47.46% 13.56% 5.08% - - -
30th Postoperative Day
No of patients 13 29 2 2 3 1
Percentage (%) 22.03% 49.15% 15.26% 3.39% 3.39% 5.08% 1.70%
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TABLE-III: CLINICALLY SIGNIFICANT RISE IN IOP (>6mm Hg) POSTOPERATIVELY (n= 6)

10P (mm Hg) on 1st Post-op day 15.00 15.00 16.00 16.00 16.00 17.00

mmHg mmHg mmHg mmHg mmHg mmHg
10P (mm Hg) of same patient 22.00 22.00 23.00 23.00 23.00 24.00
on 30th post-op day mmHg mmHg mmHg mmHg mmHg mmHg

DISCUSSION

After uneventful cataract surgery topical steroids are used for
approximately 1 month in order to reduce anterior chamber
reaction. However because of nonspecific immunosuppressive
effect which leads to increased susceptibility to microbial
infections, and delayed epithelial wound healing and because of
danger of secondary glaucoma topical steroids must be avoided
afterinternal ocularsurgery. ™

In our study the mean age was 61.45 6.22 years.
Postoperatively the final analysis had made on 30"
postoperative day. IOP above normal limit of 21mm Hg was
noted in about 6 patients. Same results with rise in intra-ocular
pressure in few cases was also noted in study conducted by
Holland EJ and his colleagues.”

Laurell and Zetterstrom' compared the effect of
dexamethasone, diclofenac, and placebo on intra-ocular
pressure after phacoemulsification surgery in 180 patients. In
the dexamethasone group a clinically significant rise in mean
intraocular pressure was observed on 1% week and 1 month.
Thisisinaccordance to our study.

Becker in 1960s followed the criteria of absolute IOP,
considering 20 mmHg the lower limit of a clinically significant
response’’. Armaly ** proposed the IOP response as a relative
difference considering 6 mmHg difference between treated and
untreated eye a clinically significant response. Stewart et al.” in
1984 compared the effects of dexamethasone and
fluorometholone in steroid responders. They considered a rise
in IOP of >10 mmHg over baseline to be clinically significant. In
our study we considered a rise of more than 6 mm Hg clinically
significant and found that in 6 patients IOP got raised more than
6 mmHg on 30" postoperative day from their base line I0P as
measured on first postoperative day as shownintable no V.
Certain factors modify the effect of topical steroids on
intraocular pressure e.g. in steroid responders with low doses
and short durationof topical steroids, high degree of I0P
elevation has been noted.” This steroid associated rise in IOP in
such patients is however reversible; if the treatment is stopped,
within 1-3 weeks IOP usually return to normal levels. These
patients need close observation regarding IOP monitoring when
treated with topical steroids. Eyes with axial length above
normal are also at risk of ocular hypertension in response to
topical steroids.” In our study we had no data about steroid
responsiveness of these patients and also we did not considered
the axial length of the eyes treated.

Itis a proven fact that stronger steroids like dexamethasone and
prednisolone cvauses high degree of IOP elevation.” It has been
shown that rimexolone and loteprednol etabonate, which are
newer generation corticosteroids, have comparable effect to
older corticosteroids to control anterior chamber reaction
without significantly raising the intra-ocular pressure. However,

+

3

further studies are recommended on newer corticosteroids to
justify the logical results.”

CONCLUSION

Our study concludes that use of topical Dexamethasone after
cataract surgery is associated with a risk of raised intra-ocular
pressure so Dexamethasone therapy requires careful
monitoring while using after cataract surgery.

RECOMMENDATIONS

We recommend further studies to compare other
corticosteroids e.g. Loteprednol etabonate and Rimexolone
and NSAIDs e.g. Flurbiprofen and Diclofenac sodium to find out
most safe drug.

REFRENCES

Kanski JJ. Lens. In: Kanski JJ. Clinical ophthalmology. A
systemic approach 6th ed. Butterworth Heinemann
Elsevier 2007;337-70.

Pascolini D, Mariotti SP, Pokharel GP, Pararajasegaram R,
Etya'ale D, Négrel AD, et al. 2002 global update of available
data on visual impairment: a compilation of population-
based prevalence studies. Ophthalmic Epidemiol.
2004;11:67-115.

Congdon N, Vingerling J.R, Klein B.E West S, Friedman DS,
Kempen J, et al. Prevalence of cataract and
pseudophakia/aphakia among adults in the United States.
Arch Ophthalmol.2004;122:487-94.

Bellan L. The evolution of cataract surgery: The most
common eye procedure in older adults. Geriatrics
Aging.2008;11:328-32.

Paganelli F, Cardillo JA, Melo LA Jr, Lucena DR, Silva AA Jr,
Oliveira AG, et al. A single intraoperative sub-tenon's
capsule injection of triamcinolone and ciprofloxacin in a
controlled-release system for cataract surgery. Invest
Ophthalmol. 2009;50:3041-47.

Perry HD, Donnenfeld ED. An update on the use of
ophthalmic ketorolac tromethamine 0.4%. Expert Opin
Pharmacother. 2006;7:99-107.

McGhee CN, Dean S, Danesh-Meyer H. Locally
administered ocular corticosteroids: Benefits and risks.
Drug Saf.2002;25:33-55.

Kersey JP, Broadway DC. "Corticosteroid-induced
glaucoma: areview of the literature," Eye. 2006;20:407-16.
Clark AF, Wordinger RJ. "The role of steroids in outflow
resistance," Experimental Eye Research. 2009;88:752-9.
Litjen-Drecoll E, May CA, Polansky JR, Johnson DH,
Bloemendal H, Nguyen TD. "Localization of the stress

10.

144



Mubashir Rehman et al.

ISRA MEDICAL JOURNAL | Volume 7 - Issue 3 | Jul - Sep 2015

11.

12.

13.

14.

proteins ?B-crystallin and trabecular meshwork inducible
glucocorticoid response protein in normal and
glaucomatous trabecular meshwork," Investigative
Ophthalmology and Visual Science. 1998;39:517-25.
Nishino M, Eguchi H, Iwata A, Shiota H, Tanaka M, Tanaka T.
Are topical steroids essential after an uneventful cataract
surgery? ) Med Invest. 2009;56:11-15.

Holland EJ, Bartlett JD, Paterno MR, Usner DW, Comstock
TL. Effects of loteprednol/tobramycin versus
dexamethasone/tobramycin on intraocular pressure in
healthy volunteers. Cornea. 2008;27:50-55.

Laurell CG, Zetterstrom C. Effects of dexamethasone,
diclofenac, or placebo on the inflammatory response after
cataract surgery. BrJ Ophthalmol. 2002;86:1380-84.
Armaly MF. Genetic factors related to glaucoma. Ann N Y
Acad Sci. 1968;151:861-75.

15.

16.

17.

18.

19.

Becker B. Intraocular pressure response to topical
corticosteroids. Invest Ophthalmol. 1965;4:198-205.
Stewart RH, Smith JP, Rosenthal AL. Ocular pressure
response to fluorometholone acetate and dexamethasone
sodium phosphate. Curr Eye Res.1984;3:835-39.

Pleyer U, Paul G, Ursell, Rama P. Intraocular Pressure
Effects of Common Topical Steroids for Post-Cataract
Inflammation: Are They All the Same? Ophthalmol
Ther.2013; 2:55-72.

Bartlett JD, Woolley TW, Adams CM. Identification of high
intraocular pressure responders to topical ophthalmic
corticosteroids.J Ocul Pharmacol.1993;9:35-45.

Chang DF, Tan JJ, Tripodis Y. Risk factors for steroid response
among cataract patients. J Cataract Refract Surg.
2011;37:675-81.

145





