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ABSTRACT

Background and objective: The role of heparin in managing post-operative inflammation has been debated. Some studies suggest
that heparin can reduce inflammation by inhibiting inflammatory mediators, while others argue that its anticoagulant properties could
potentially worsen the inflammation. This study was designed to compare post-operative inflammation in patients undergoing traumatic
cataract surgery with and without heparin added to the irrigating solution.

Methods: This quasi-experimental study was conducted in the Department of Ophthalmology at Lahore General Hospital Lahore from
April 2023 to April 2024. A total of 48 patients with traumatic cataracts were divided by consecutive sampling into two groups (24 in each).
Group A underwent surgery using heparin in the irrigating solution, while Group B had surgery without it. All patients were followed up
on Day 1, Week 1, and after 1 month. Post-operative intraocular reaction was documented and compared. An Independent sample t-test
was used to compare the numeric data. The chi-square test and Fisher’s exact test were used to compare post-operative inflammation.

Results: The mean age of the patients was 12.29 + 8.33 years. On day 1, Group A showed fewer Grade 1 cells in the anterior chamber (8.3%
vs. 20.8%), with no statistically significant differences between the two groups (p = 0.61). Corneal edema had minimal variation between
the groups (p = 0.77). By day 30, Group A, however, had no corneal edema in 91% of patients, while Group B had edema in 66% of cases.
Pupillary membrane formation was slightly more common (12.5% vs. 8.3%) in Group B on day 1.

Conclusion: The use of heparin may have a beneficial effect in reducing post-operative inflammation in traumatic cataract surgery. However,
the difference between the two groups was not statistically significant.

Keywords: Heparin, traumatic cataract, post-operative inflammation, irrigation solution.

Received: 04 October 2024 Revised date: 26 November 2024 Accepted: 02 December 2024
Correspondence to: Tayyaba Gul Malik

*Professor, Department of Ophthalmology, Lahore General Hospital, Lahore, Pakistan.

Email: tayyabam@yahoo.com

Full list of author information is available at the end of the article.

Introduction surgery. The findings did not provide a significant benefit
Cataract is one of the leading causes of preventable blindness of Heparin in terms of early postoperative inflammation.
worldwide.! One of the complications of cataract surgery However, in cases where it was not used, there was a higher
is post operative inflammation which is more common in frequency of Grade 2 cells and posterior synechiae in 10%
children and also in complicated cataract like traumatic of the affected eyes.* In contrast, studies on both adult
cataract. Various techniques have been used to reduce human and animal eyes have shown that adding heparin to
post-operative inflammation and one of these is the use of the irrigating solution during cataract surgery helps reduce
heparin in the infusion during cataract surgery. Heparin is an the disruption of the blood—aqueous barrier and aids in
anticoagulant, which inhibits the conversion of prothrombin preventing posterior capsule opacification.®
to thrombin. In addition to this, it has anti-inflammatory Given the debatable results, this study aims to evaluate
properties.?? the effectiveness of heparin in controlling postoperative
In his study, Vasavada VA, investigated the effects of inflammation in patients undergoing surgery for traumatic
intraocular infusion of low molecular weight heparin on cataracts. The data generated from this study will provide
reducing postoperative inflammation in pediatric patients insight into the efficacy of the addition of heparin in the
undergoing intraocular lens (IOLs) implantation and cataract irrigation solution during traumatic cataract surgery.
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Methods

This quasi-experimental study was conducted at the
Department of Ophthalmology at Lahore General Hospital,
Lahore from April 2023 to April 2024 after approval from
the Institutional Ethics Committee. The sample size was
calculated with a 5% level of significance, 80% power of the
test, and by taking an expected percentage of inflammation
with heparinas 16.7% and 50% without heparin.®The sample
size was 24 patients in each group. The study followed
the Declaration of Helsinki and patients were recruited
through a non-probability purposive sampling technique.
Patients more than 3 years of age with traumatic cataract
(caused by blunt trauma) and without any flare for the last
6 months were recruited. Patients with ocular pathology
other than cataract, or with congenital or senile cataract,
bleeding tendencies or on anticoagulant or systemic anti-
inflammatory drugs, or having chronic debilitating chronic
iliness were excluded.

The patients were divided into two groups. Group A
underwent surgery with an irrigating solution containing
heparin, while Group B had surgery with a solution without
heparin. Informed consent was taken from the adult patients
and from the guardian/parents of minors. The sampling was
done through a convenient sampling method by alternating
patients between the two groups. Comprehensive
preoperative eye examinations, including intraocular
pressure measurements, retinal evaluations, and slit lamp
tests, were conducted for each patient.

10 IU per ml of Heparin was used in the irrigating solution.
In 500 ml of irrigating solution, 5000 IU of sterile heparin
injection was used. 1 IU of Heparin is equal to 0.002 mg.
Hence, 5000IU is equal to 10 mg in 500 ml of irrigating
solution.® The solution was prepared within the theater
under sterile conditions. A single surgeon performed all
operations using the same surgical technique.

Postoperative inflammation was assessed using slit lamp
biomicroscopy at each follow-up visit on the following
criteria; aqueous flare and cells, corneal edema and
striations, posterior synechiae, and pupillary membrane.
Grading Corneal Edema (0 to 4+) was done as follows.

0 Clear cornea; no edema

1+ Mild stromal haze, no Descemet’s folds

2+  Moderate stromal haze with a few Descemet’s folds

3+ Marked stromal haze, multiple Descemet’s folds,
early epithelial bullae

4+  Severe haze, numerous folds, diffuse epithelial

bullae (bullous keratopathy).

Standardization of Uveitis Nomenclature Working Group
was used to measure the number of white cellsina 1 mm x
1 mm slit beam field of the anterior chamber.” Grading is as
follows:
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Grade 0.5+ (Trace cells):
e 1-5cells per field.
Grade 1+:
e  6-15 cells per field.
Grade 2+:
e 16-25 cells per field.
Grade 3+:
e 26-50 cells per field.
Grade 4+:
e More than 50 cells per field.

Corneal edema was graded as follows:

Grade 1: Mild edema (Slight corneal cloudiness that is
localized, usually just in the central area. There may be a faint
haze but vision is typically not significantly affected).

Grade 2: Moderate edema (Increased cloudiness, involving
a wider area of the cornea, there might be the presence of
mild Descemet’s folds, and vision is usually mildly affected,
with some blurring).

Grade 3: Severe edema (significant cloudiness of the
cornea that may involve stromal swelling, more pronounced
Descemet’s membrane folds, and vision is moderately to
severely affected).

Grade 4: Very severe edema (extensive, diffuse corneal
opacity, marked stromal thickening, and large Descemet’s
membrane folds or striae, vision is severely reduced).

Postoperative intraocular complications, such as fibrin
formation, anterior and posterior synechiae, and pupillary
membrane formation, were recorded and compared between
the groups. Both groups received Dexamethasone every
2 hours, Moxifloxacin every 2 hours, and the non-steroidal
inflammatory drug, Nepafenac, four times daily. In cases of
pupillary membrane formation, sub-conjunctival Mydricaine
(0.1 ml of atropine and adrenaline each mixed with 0.8 ml of
lignocaine) was administered. Follow-up appointments were
scheduled for day 1, week 1-, and 30 days post-surgery, with
additional visits for cases requiring closer monitoring due to
pupillary membrane formation.

Statistical analysis

Data were entered and analyzed using SPSS version 27. The
numerical data were presented in the form of Mean + SD.
The categorical variables were presented in the form of
frequencies and percentages. An Independent sample t-test
was used to compare the numeric data. Chi-square and
Fisher’s exact tests were used to compare post-operative
Inflammation. A p-value < 0.05 was taken as significant.

Results

The mean age of the patients was 12.29 + 8.33 years (3—40
years) with a mean of 11.95 + 9.06 years and 12.83 + 7.69
years in Group A and Group B, respectively (p 0.72). There
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Table 1. Characteristic features of Group A (Heparin) and Group B.

Study groups p-value*
Group A; N (%)  Group B; N (%)
Gender Male 18 (75) 19 (79.2) 37 (77.1) 0.731
Female 6 (25) 5(20.8) 11 (22.9)
Operated eye Right 11 (45.8) 12 (50) 23 (479) 0.773
Left 13 (54.2) 12 (50) 25 (52.1)

*Fisher Exact Test.

Table 2. Comparison of post-operative (day 1 and day 30) inflammatory changes between two groups.

Post-operative day 1

Post-operative day 30

Group A; Group B; N (%) p value Group A; Group B;  p value*
N (%) N (%) N (%)
Cells in anterior chamber
Grade 1 2(8.3) 5(20.8) 0.61 0 2(8.3) >0.99
Grade 2 3(12.5) 4(16.7) 0 1(4.2)
Grade 3 3(12.5) 5 (20.8) 0 1(4.2)
Grade 4 0 (0) 2(8.3) 0 0
No flare 16 (66.7) 8 (33.3) 0 2(8.3)
Corneal edema
Grade 1 3 (12.5) 5 (20.8) 0.77 0 5 (20.8) >0.99
Grade 2 2(8.3) 3 (12.5) 1(8.3) 1 (12.5)
Grade 3 2(8.3) 3(12.5) 1(8.3) 2 (12.5)
Grade 4 2 (8.3) 4(16.7) 0 0
No edema 15 (62.5) 9 (375) 22 (91.6) 16 (66.66)
Pupillary membrane
Present 2(8.3) 3 (12.5) 0 0
No membrane 22 (91.7) 21 (87.5) 24 (100) 24 (100)

*Fisher Exact Test.

were 37 (77.08%) males and 11 (22.92%) females with a male-
to-female ratio of 3.4:1. All eyes were quiet before surgery,
and only 2 eyes had posterior synechia (one in each group).
Comparison between study groups on day 1 and day 30 for
corneal edema, flare, and pupillary membrane as stratified
by age, gender, and operated eye showed insignificant
difference (p > 0.99).

Table 1 presents the demographic characteristics of
patients in the heparin (Group A) and control (Group B)
groups. Both groups had a similar gender distribution, with
around 75% of patients being males. The operated eye (right
or left) was also comparable between the groups, with no
significant differences in either category (p = 0.731 for gender
and p = 0.773 for the operated eye).

Table 2 shows that on day 1, the Group A eyes showed
fewer Grade 1 cells in the anterior chamber (8.3% vs. 20.8%),
with no significant differences (p = 0.61) among the groups.
Corneal edema was also similar between the two groups (p =

0.77). By day 30, Group A however had no anterior chamber
cells or corneal edema in all cases, while the control group
still had two cases of Grade 1 cells. The pupillary membrane
disappeared on all cases on day 30.

There was inflammation in both groups on day 1. However,
by day 30 it was improved in such a way that none of the
patients showed pupillary membrane.

Discussion

The present study aimed to evaluate the effect of adding
heparin to the irrigating solution during traumatic cataract
surgery on early postoperative inflammation. The findings
suggest that heparin use may contribute to reduced
intraocular inflammation in the early postoperative period,
with improved clinical outcomes observed by day 30
compared to control. However, the difference was not
statistically significant. By day 30, patients in the heparin
group showed better outcomes, with no anterior chamber
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cells or corneal edema, while the control group still had mild
inflammation and edema. Heparin also seemed to lower the
frequency of pupillary membrane formation. However, the
results were not statistically significant, indicating a need for
further investigation.

Ocular trauma is a major contributor to vision loss, with
around 1.6 million people losing their sight each year due
to traumatic cataracts. Eye injuries affect roughly one-fifth
of adults, with men and young individuals being the most
frequently impacted. Globally, there are an estimated 55
million eye injuries annually, and developed countries report
a high incidence of unilateral blindness.® In Pakistan, there
is currently no national-level data on the prevalence and
incidence of ocular trauma. However, few single-center
studies from tertiary care institutions have been published,
reporting variable findings. The only common finding in these
studies is the age ranging from late teens to early 30s. **°

One of the complications of ocular trauma is traumatic
cataract. Inflammation after traumatic cataract surgery has
a significant role in the delayed recovery of vision. Increased
inflammatory response in the eyes increases the likelihood
of secondary problems, such as cystoid macular edema,
which may or may not result in irreversible blindness.®
Furthermore, eyes that have an inflammatory response are
more likely to have delayed postoperative problems such as
posterior capsular opacification. Over half a century after
the first intraocular lens was implanted, ongoing research
aims to make the IOL more biocompatible and minimize
postoperative inflammation. To address the inflammation
caused by surgical trauma, various techniques have been
used including reducing the time of surgery, lesser uveal
manipulation, less phaco power, microincision cataract
surgery, and use of specific lenses. 112

Heparin-coated IOL usage has been investigated to control
post-operative inflammation.'* Heparin contains properties
that are both anti-inflammatory and anti-proliferative. Apart
from its anticoagulant properties, heparin has been shown to
impede the development of fibrin during ophthalmic surgery
and to suppress fibroblast activity.’* Some studies suggest
that eyes with heparin-coated lenses experience reduced
inflammation. However, one of the primary challenges
of using these intraocular lenses is their cost. Moreover,
research indicates that heparinized intraocular infusion can
decrease postoperative inflammation following cataract
surgery.®

The effect of Heparin was also studied on posterior
capsular opacification. Nema et al. ** evaluated the effect
of posterior capsular opacification and postoperative
inflammatory response in relation to low-molecular-
weight heparin infusion with square-edge IOL. Their study
demonstrated that heparin infusion with square-edge 10L
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implantation is both safe and effective in high-risk patients,
reducing the incidence of posterior capsular opacification
and postoperative inflammation without causing significant
adverse effects.®

Krall et al. ¥ conducted a study to assess flare and cell
intensity in the anterior chamber after uneventful cataract
surgery, focusing on the effectiveness of heparin-surface-
modified hydrophobic acrylic intraocular lenses compared
to uncoated I0Ls. The results indicated that the heparin-
surface-modified IOL significantly reduced the inflammatory
response in the early postoperative phase, leading to a
quicker resolution of inflammation symptoms.* Following
this, another study conducted by Krall et al. '” also reports
the frequency of posterior capsule opacification in both
uncoated and hydrophobic acrylic heparin-surface-modified
IOLs 1 year after implantation. While the findings revealed
a reduction in flare on the first postoperative day with the
heparin-surface-modified I0L, there were no statistically
significant differences in posterior capsule opacification
between the two types of lenses after 1 year.’®

Safi and Rahimi ** compared the use of heparin versus
no heparin in pediatric cataract surgery, demonstrating its
potential to significantly reduce postoperative inflammation
in children.’® In this study, the heparin-irrigated group
showed lower complication rates, including posterior
capsule opacification in 28%, posterior synechiae in 14%, and
hyphaema in 14%. In contrast, a group without heparin had
a higher rate of occlusive pupil formation, observed in 75%
of eyes. Earlier, Ozkurt et al. 2° had investigated the effects of
heparin sodium irrigation in the anterior chamber following
pediatric cataract surgery. His findings suggested that adding
heparin to the irrigating balanced salt solution helped
prevent inflammatory complications after the procedure.
Mild anterior chamber reaction was noted in three patients
from the heparin group, all of which resolved by the seventh
postoperative day. In contrast, nine patients in non-heparin
Group 2 exhibited marked anterior chamber reaction; in
four of these cases, the inflammation was severe, leading
to pupillary membrane formation and synechiae despite
treatment. Their results were compared on the seventh day
but in our study the follow up continued for 1 month.?°

A local study from Sindh evaluated the effects of heparin
sodium irrigation in the anterior chamber on cellular
responsesand early postoperativeinflammation after cataract
surgery in adult patients. Mild anterior chamber reaction was
observed in only four patients in the heparin group, while
nine cases of the non-heparin group experienced marked
anterior chamber reaction. The researchers found that
adding heparin sodium to the irrigating solution appeared
safe, promising, and effective method for preventing the
development of posterior capsule opacification and reducing
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early postoperative inflammatory responses following
cataract surgery.® In another study, implantation of Heparin-
coated lenses resulted in the lower aqueous flare on day one,
postoperative week one, and on the third month but there
was no statistically significant difference (p = 0.11) at later
follow up.?* The study results are quite similar to our results
with the difference that we added heparin in the irrigating
solution instead of implantin heparin coated lenses.

A recent rare case report describes a 67-year-old male
with recurrent conjunctival granuloma after multiple
excisions following cataract surgery. The combination
treatment of plasmin activator, heparin, cortisone, and
cyclosporine effectively prevented the recurrence of ligneous
conjunctivitis.??> This study clearly signifies the important
role played by heparin in reducing inflammation not only in
intraocular surgery but in extraocular diseases too.

Limitation of study

The study has few limitations. The sample size may not
be large enough to draw definitive conclusions about the
efficacy of heparin in reducing post-operative inflammation.
The quasi-experimental nature of the study limits the ability
to establish causality. Additionally, the follow-up duration
(1 month) may be insufficient to capture the long-term
effects of heparin on post-operative inflammation and
other potential complications. Factors such as the severity
of cataract, surgical technique, and patient demographics
were not controlled, which could influence inflammation
outcomes. Although some trends were observed, the lack of
statistically significant differences (e.g., p-values of 0.61 and
0.77) suggests that the findings may not be clinically relevant.
Addressing these limitations in future research could
enhance the reliability and validity of findings regarding the
role of heparin in post-operative inflammation management.

Conclusion

The use of heparin in the irrigation solution in patients
undergoing traumatic cataract surgery may have a beneficial
effect in reducing post-operative inflammation by decreasing
the post-operative flare, infiltration by inflammatory cells,
and pupillary membrane formation. However, the difference
with the non-heparin irrigation solution was not statistically
significant.
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