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ABSTRACT:

Background: Inflammation after cataract surgery is due to breakdown of the blood-aqueous barrier and release of prostaglandins which
leads to cellular infiltration of the anterior chamber. The post-surgical increase in the permeability of blood-aqueous barrier appears to be
related to a release of Prostaglandin E2. Postoperative inflammation continues to be a cause of patient discomfort and pain and if left
untreated, it can lead to formation of synechiae, increased intraocular pressure and in some cases, suboptimal visual results secondary to
cystoids macular edema. Aim of the study: To evaluate the effectiveness of heparin sulphate in irrigating solution in controlling
inflammation following an uneventful cataract surgery with intraocular lens implantation in a large sample double blinded trial.
Materials and method: A prospective, randomized, double blinded comparative study was carried out on 200 adult patients at a tertiary
care centre. A detailed history of disease and prior treatment was taken. Atleast 5 visits were scheduled on postoperative days 1, 4, 7, 15
and 30. The cases were selected from patients who underwent uncomplicated cataract surgery with posterior chamber intraocular lens
(PCIOL) implantation in the capsular bag. Results: We found that Heparin sulphate injection 5000 IU when injected in the irrigation
solution intraoperatively leads to decrease in postoperative inflammation in the early postoperative period. Therefore injection of heparin
in the irrigation solution can be considered in cases where postoperative inflammation is expected. Conclusion: The group treated with
heparin had significantly less inflammation in the early postoperative period and thereby there was a reduced necessity of anti-
inflammatory agents. If, by adding heparin in the irrigating solution leads to decreased usage of postoperative steroids then it can emerge
as a useful tool in preventing steroid related complications such as rise in postoperative intraocular pressure.
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NTRODUCTION: The post-surgical increase in the permeability of blood-

Techniques of extra capsular cataract extraction and
instrumentation have improved tremendously over
the past few decades. Smaller incisions, more
efficient phacoemulsifiers and decreased surgical
times are a few of the changes that have helped to reduce
postoperative  inflammation. Nevertheless, intraocular
surgery is an ocular trauma, so patients do exhibit
inflammation after cataract surgery which needs to be
treated with an anti-inflammatory agent.
Inflammation after cataract surgery is due to breakdown of
the blood-aqueous barrier and release of prostaglandins
which leads to cellular infiltration of the anterior chamber.

aqueous barrier appears to be related to a release of
Prostaglandin E2.!"! Postoperative inflammation continues to
be a cause of patient discomfort and pain and if left
untreated, it can lead to formation of synechiae, increased
intraocular pressure and in some cases, suboptimal visual
results secondary to cystoids macular edema.

Postoperatively, the eye is also at risk for infection. Hence it
is a common practice to prescribe a topical broad spectrum
antibiotic and steroid combination in the postoperative
period. While the antibiotic prevents the infection, the

steroid controls the inflammatory reaction. Topical
corticosteroids are commonly used as a routine
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postoperative medication for several weeks to reduce
inflammatory reaction.”) However, these topical steroids
have many side effects including elevation in intraocular
pressure, inhibition of wound healing and increased
susceptibility to secondary infections.””! Paradoxically, the
topical use of dexamethasone or prednisolone can lead to
acute inflammation of the anterior segment of the eye.'!
This has led a need to research additional ways to counter
postoperative increase in intraocular pressure which has no
or less side-effects than the prevailing regimen of treatment
or an addition with the current steroid-antibiotic
combination. Recent studies have found out that heparin has
anti-inflammatory and anti-proliferative effects as well as
anti-coagulant properties. Animal and human studies show
that adding heparin to the irrigating solution during cataract
surgery results in less disturbance of the blood-aqueous
barrier (BAB) and helps prevent posterior capsule
opacification (PCO) postoperatively.'™

Heparin sulphate added to the standard irrigating solution
reduced disturbances of the blood-aqueous barrier in the
early postoperative period. Studies have been conducted on
various techniques such as small incision cataract
surgery.'” There seemed to be no long-term effect
especially on cellular reaction, on the hydrophilic IOL
surface.!""

Pediatric cataract poses a great challenge to the surgeon in
terms of postoperative inflammation as the pediatric eyes
are more susceptible to inflammation. Adding heparin
sulphate to the irrigating solution decreased postoperative
inflammatory and fibrinoid reactions and related
complication such as synechiae, pupil irregularity and IOL
decentration in pediatric cataract surgery.''”

In recent years, the operative techniques have improved and
the operation has become less traumatic. The use of
balanced salt solution for irrigation of the anterior chamber
and use of pre-filled viscoelastics have also contributed in
reducing the postoperative inflammation. As there is less
postoperative inflammatory reaction and less breakdown of
the blood-aqueous barrier, the need to use highly potent
steroids have reduced.”’ Refined surgical techniques,
smaller incision and more biocompatible intraocular lenses
have contributed to this development. There is a need to
evaluate the effectiveness of heparin in reducing
inflammation in Indian scenario in a large sample study.

The aim of this study is to evaluate the effectiveness of
heparin sulphate in irrigating solution in controlling
inflammation following an uneventful cataract surgery with
intraocular lens implantation in a large sample double
blinded trial.

MATERIALS AND METHODS:

A prospective, randomized, double blinded comparative
study was carried out on 200 adult patients at a tertiary care
centre, after taking permission from the Ethics committee.
An informed consent was taken from the patients prior to

recruitment. Patient confidentiality was maintained and they
had the right to opt out of the study at any point of time. A
detailed history of disease and prior treatment was taken.
Atleast 5 visits were scheduled on postoperative days 1, 4,
7, 15 and 30. The cases were selected from patients who
underwent uncomplicated cataract surgery with posterior
chamber intraocular lens (PCIOL) implantation in the
capsular bag.

Inclusion criteria:
1. Patients with uncomplicated cataracts
2. Patients having no surgical history
3. Patients not on any systemic anti-inflammatory
treatment

Exclusion criteria
1. Patients with shallow anterior chamber depth
2. Patients with ocular surface disorders and diabetes
with significant retinopathy

The patients of either sex were randomly allocated to two
groups A and B. Group A included 100 patients who
received sample A in the irrigation fluid intraoperatively
and group B included 100 patients who received sample B
in the irrigation fluid intraoperatively. All patients were
admitted to the hospital on the previous day of surgery. A
complete history was taken to rule out any systemic illness
or ocular disease and a complete ocular examination was
performed. The data was entered in the case proforma and a
written informed consent was taken from the patient after
explaining the nature of the study and the side effects of the
medications used during the study. Routine preoperative
topical antibiotics were given. A routine extra capsular
cataract surgery with intraocular lens implantation was
performed in all the patients.

Conduction of the double blinded trial — Samples were
obtained in sterile vials provided with label as Sample A or
Sample B from the Department of Pharmacology and details
of the samples were not available to the investigator at the
time of the trial. Samples were used on the same day and the
remaining drug was discarded. Sample was injected in the
irrigation fluid of Ringer’s lactate (fresh sample for every
case) before the starting of the surgery by the investigator.
The details of the sample were not provided to the surgeon.
Postoperative results were noted in the proforma the nest
day and on subsequent follow-up visits. 200 cases were
performed. Cases which defaulted or did not come for
postoperative follow-up visits were excluded from the trial.
After the completion of the trial the information was sent to
the Department of Pharmacology and the coding was
revealed.

Assessment of postoperative inflammation — The operated
eyes were examined on postoperative days 1, 4, 7, 15 and
30. During each visit the following symptoms and signs
were examined:
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A. Clinical symptoms suggestive of inflammation
such as pain in the eye, patient discomfort and
stinging.

B. Slit lamp examination to look for the clinical signs
suggestive of inflammation such as evidence of
cells. Grading of cells was performed with a 2mm
X 1mm wide slit beam with maximal intensity and
magnification. The findings were recorded as in
Tables 1 to 5 and Fig 1 to 5.

C. Visual acuity was checked at each postoperative
visit with Snellen’s chart. The data was entered in
the proforma attached in the proforma attached in
the appendix.

Statistical analysis was done for comparing symptoms and
signs of patients in group A and group B on each
postoperative follow-up visit by applying Chi-square test.
Graphs were plotted for each variable for group A and
group B from day 1 to day 30 by taking postoperative day
of follow-up on X-axis and number of patients with positive

signs on the Y-axis. P value was calculated and p<0.05 was
taken to be statistically significant.

RESULTS:-

At the end of the trial the coding was revealed by the
Department of Pharmacology and which concluded that
sample A contained Ringer’s lactate and sample B
contained Heparin sulphate solution all through the trial. As
shown in Table 1-5, we found that Heparin sulphate
injection 5000 IU when injected in the irrigation solution
intraoperatively leads to decrease in postoperative
inflammation in the early postoperative period. Therefore
injection of heparin in the irrigation solution can be
considered in cases where postoperative inflammation is
expected. We did not have any case of complications such
as hyphema or vitreous hemorrhage or drug related toxicity
such as corneal endothelial toxicity or macular ischemia as
seen with other agents.

Table 1: No. of patients with anterior chamber cells on Day 1 in Group A and Group B

Anterior Chamber Inflammation: Cells | Group A Group B Total
Day 1 Absent 31 49 a0
31.00 % 49.00% 40.00%
Present 69 2l 120
59.00% 51.00% 60.00%
Total 100 100 200
100.00% 100.00% 100.00%

Pearson Chi-square test = 0.00141, with 953% significance level the result is sigmificant (less than0.03).

Table 2: No. of patients with anterior chamber cells on Day 4 in Group A and Group B

Anterior Chamber Inflammation: Cells Group A Group B Total
Day 4 Absent 54 71 25
5400 % 71.00% 62.50%
Present 46 29 75
46.00% 20.00% 7.50%
Total 100 100 200
100.00% 100.00% 100.00%

Pearson Chi-square test = 0.0130, with 953% significance level the result iz significant (less than0.03).

Table 3: No. of patients with anterior chamber cells on Day 7 in Group A and Group B

Anterior Chamber Inflammation: Cells Group A Group B Total
Day 7 Absent g7 90 177
87.00 % 90.00% 88.50%
Present 13 10 23
15.00% 10.00% 11.30%
Total 100 100 200
100.00% 100.00% 100.00%

Pearson Chi-square test = 0.3061, with 93% significance level the result is not significant (less than0.05).
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Table 4: No. of patients with anterior chamber cellson Day 14 in Group A and Group B

Anterior Chamber Inflammation: Cells Group A Group B Total

Day 14 Absent 100 100 200
100.00 %% 100.00% 100.0%

Total 100 100 200
100.00% 100.00% 100.00%

Pearzon Chi-zquare test = 1. 0000, with 95% significance level the result is not significant (less than0.03).

Table 5: No. of patients with anterior chamber cells on Day 30 in Group A and Group B

Anterior Chamber Inflammation: Cells Group A Group B Total

Day 30 Absent 100 100 200
100.00 % 100.00% 100.0%

Taotal 100 100 200
100.00% 100.00% 100.00%

Pearson Chi-square test = 1 0000, with 93% significance level the result is not significant (less than0.03).

Figure 1: No. of patients with anterior chamber cells on
Day 1 in Group A and Group
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Figure 2: No. of patients with anterior chamber cells on
Day 4 in Group A and Group B

Figure 3: No. of patients with anterior chamber cells on
Day 7 in Group A and Group B
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Figure 4: No. of patients with anterior chamber cells on
Day 14 in Group A and Group B
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Figure 5: No. of patients with anterior chamber cells on
Day 30 in Group A and Group B
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DISCUSSION:

In recent years, the operative techniques for cataract
surgery have improved and the operation has become less
traumatic. As there is less postoperative inflammatory
reaction and less breakdown of the blood-aqueous barrier,
the need to use highly potent steroids has reduced. Refined
surgical techniques, smaller incision and more
biocompatible intraocular lenses have contributed to this
development.

Since their introduction into ocular therapy, corticosteroids
have been the gold standard in the control of inflammation
following cataract surgery. However these topical
corticosteroids have many side effects including elevation
of intraocular pressure, inhibition of wound healing and
facilitation of infections. Hence there is a need to use
alternative drugs.

The most promising drug which has been proved to
decrease post operative inflammation is Heparin sulphate
used intraoperatively in the irrigation solution of Ringer’s
lactate. We found our results to be at par with the European
or Asian studies. Many studies have been done to prove the
effect on animal as well as in human eyes which have
found promising results in decreasing post-operative
inflammation and cellular reaction.

1. Anterior chamber inflammation: cells-
Anterior chamber cells are primarily lymphocytes and
neutrophils and are an indirect measure of the
inflammatory reaction of the iris and ciliary body. They
represent the index of the activity of the inflammation.
Persistence of cells for a long time after cataract surgery
may increase the risk of inflammatory complications
and worsen the prognosis after cataract surgery. It is
important to monitor the cells during the acute stage of
inflammation. The reduction of cellularity may indicate

an early response to the therapy and a lack of response
may dictate a change in therapy.

The incidence of cells in the anterior chamber in our
study was observed to be low in group B and group A
had a high incidence of postoperative inflammation on
day 1, 4 and 7. On day 1 p=0.0141, on day 3 p=0.0130
in group A and B respectively. This difference was
statistically significant. On day 7, p=0.5061 in group A
and group B respectively. This difference was not
statistically significant. Patients in both groups did not
have cells in the anterior chamber on day 15 and 30.
Group B was effective in controlling the anterior
chamber inflammation in the early postoperative period.
Studies conducted by Kohnen, et al and Dick B on
effect of heparin in irrigating solution on inflammation
following small incision cataract surgery suggest that
heparin sulphate added to the infusion solution during
small incision cataract surgery reduced inflammation in
the early postoperative period.”’! Thus the results of our
study are in agreement with all the previous studies.

2. Anterior chamber inflammation: flare-

When the slit beam is obliquely aimed across the
anterior chamber, the ability to visualize the path of
the beam is termed as ‘flare.” A beam of 2mm*1mm
and high intensity illumination is used to look for the
flare. Presence of flare is due to increased protein
content in the anterior chamber and is a manifestation
of a breakdown of the blood-aqueous barrier. The
amount of light scattering is proportional to the
concentration of protein in the solution and an
increased  flare indicates increased  protein
concentration in the anterior chamber and indirectly
indicates a more severe inflammation.

In our study, the incidence of flare in the anterior
chamber was less in group B on postoperative day 1
(p=0.0000) in group A and group B respectively. On
day 4, the incidence of flare was less in group B
p=0.0004. This difference was statistically significant.
On day 7, the incidence of flare was p=0.6634. This
difference was not statistically significant. On day 15,
the incidence of flare was p=0.6135. This difference
was not statistically significant. Though none of the
patients had cells in the anterior chamber after day 15,
group B was effective in controlling early anterior
chamber inflammation.

3. Pigments/fibrin over intraocular lens-
Inflammation is often accompanied by the release of
pigments and deposition of fibrin over the intraocular
lens. The inflammatory mediators promote clotting,
fibroblast proliferation and fibrin deposition. A
transitory deposit of a fibrin-like material in the
anterior chamber following extra capsular cataract
extraction and intraocular lens (IOL) implantation is
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described by Walinder, et al. The reaction appears in
the early postoperative period in an otherwise quiet
eye and the signs varied from a few threads in the
pupil area to a dense pupillary membrane in front of
the IOL. The deposits disappear one day to three
weeks postoperatively, usually without any remnants.

In our study, the incidence of flare in the anterior
chamber was less in group B on postoperative day 1
(p=0.0123). On day 4, the incidence of flare was less
in group B (p-0.0034). This difference was
statistically significant. On day 7 the incidence of
flare was p=0.1238. This difference was not
statistically significant. On day 15, the incidence of
flare was p=1.0000. This difference was not
statistically significant. Though none of the patients
had cells in the anterior chamber after day 15, group B
was effective in controlling early anterior chamber
inflammation.

4. Cystoid macular edema (CME)-

Pseudophakic cystoid macular edema (CME)
following cataract surgery is an important
complication after cataract surgery and may be
responsible for suboptimal vision after cataract
surgery and may be responsible for suboptimal vision
after cataract surgery. It can occur even after an
uneventful cataract surgery. The reported incidence of
CME after cataract surgery varies from 10 to 20%.
The incidence is low within the first postoperative
week and peaks around 4 to 6 weeks after surgery. In
our study, none of the patients developed cystoids
macular edema till the 14™ day post-operative.
Incidence after 15" day was 0.6785 which is not
statistically significant with a confidence level of
95%. Cystoid macular edema was diagnosed using
slit-lamp biomicroscopy using a +90D lens. None of
the studies have suggested role of heparin in
controlling the incidence of cystoid macular edema.

5. Other complications-
It has been reported that in occasional cases there has
been incidence of hyphema or hemorrhage in the post-
operative period due to the use of heparin in the
irrigating solution.”” But in our study all the patients
had good control of inflammation without any
incidence of hemorrhage or hyphema.

CONCLUSION:-

As in today’s world with the advances in the technology
there is a growing expectation for a perfect and normal eye
postoperatively and so, by introducing heparin as a routine
addition in the irrigating solution may aid by reducing
postoperative inflammation in routine cataract cases. The
group treated with heparin had significantly less
inflammation in the early postoperative period and thereby

there was a reduced necessity of anti-inflammatory agents.
If, by adding heparin in the irrigating solution leads to
decreased usage of postoperative steroids then it can
emerge as a useful tool in preventing steroid related
complications such as rise in postoperative intraocular
pressure. We recommend studies exploring postoperative
anti-inflammatory regimen to be given in eyes infused with
heparin as, if we are able to achieve a good postoperative
anti-inflammatory status, the use of steroids can be
substituted with NSAIDs. Only further studies are
necessary to explore this subject. Also, by reducing the
need for postoperative anti-inflammatory drops due to the
use of heparin intraoperatively we can reduce the financial
burden of buying costly anti-inflammatory drugs which
will be very helpful in the Indian scenario where the
majority of cataract surgeries are performed in camp setting
or on people belonging to low socio-economic strata.

We also conclude that heparin is safe to be used in normal
general population. Heparin has no direct role in reducing
the incidence of cystoid macular edema but it may
indirectly help reduce the incidence by reducing overall
inflammation of the eye. There is no ethnic or geographic
variation in the effect of heparin in controlling
postoperative inflammation.

We recommend further studies to evaluate the role of
heparin in pediatric cataract, confirmed cases of uveitis and
also phacomorphic glaucomas in an Indian setup.
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