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Abstract

Purpose: to evaluate the effect of Intravitreal tissue plasminogen activator (r-tPA) injection on improvement
of visual acuity and decreasing the rate of complications in Branch Retinal Vein Occlusion (BRVO) and ischemic
Complications in Retinal Vein Occlusion (CRVO).

Methods: 10 patients with BRVO and 19 patients with ischemic CRVO of recent onset (from 4 to 30 days duration)
and visual acuity of <=20/50 were given 100 microgram of tPA intravitreally. Ischemia was defined as an area of
nonperfusion >=10 DD for CRVO and >=5 DD for BRVO. Follow up schedule contained 6 visits : at the time of injection,
and 1 week,1 month, 2months, 3months, and 6 months after. Fluorescein angiography was performed before injection
and at the end of the study.

Results: In ischemic CRVO group: only one eye (5.6%) developed Iris neovascularization. The mean of baseline
visual acuity increased from 1.8400 LogMAR to 1.5333 LogMAR at the end of the study (p=0.009). Pearson correlation
coefficient was +0.874 for initial and final measured BCVAs. 8 patients (44.4%) had doubling of visual angle (0.3
LogMAR increase in BCVA).

In BRVO group: 3 patients (30%) were classified in the ischemic group and after a complete 6 month follow up none
of the cases (0%) developed retinal neovascularization, vitreous hemorrhage, retinal detachment or endophthalmitis.
The mean of baseline visual acuity increased from 1.0710 LogMAR to 0.6100 at the end of the study (p=0.001).

Discussion: Comparison between the results of our study and natural history of RVO indicates that after injection:
There was doubling of visual angle in about 10% of cases. The rate of Iris neovascularization and neovascular glaucoma
was decreased to 1/6 of what occurs without treatment.

Endophthalmitis, retinal detachment and vitreous hemorrhage which are known as major complications of this

procedure did not occur in any of our 29 patients.

Introduction

Retinal venous occlusion is the second vascular disorder of the
retina after diabetic retinopathy and despite advances in many aspect
of ophthalmology this disorder still causes visual loss frequently. The
disorder is easily diagnosed by fundoscopic sign of hemorrhage in
one to four Quadrants, in BRVO and CRVO respectively. The two
most common leading causes of visual loss in CRVO are: macular
involvement by whether ischemia or edema and neovascular glaucoma
secondary to Iris neovascualarization (the latter seen mostly in ischemic
CRVO). Both types of RVO are commonly associated with underlying
disorders such as Diabetes Mellitus, Hypertension and previous history
of coronary artery disease. Ischemic CRVO accounts for 25% to 30% of
all CRVOs and will lead to Neovascular, Glaucoma in 40% to 60% of
patients if no treatment is considered [1].

Panretinal photocoagulation has been effective in decreasing the
rate of progression to neovascular glaucoma (NVG), but it has not been
proved to have a prophilytic effect for development of INV itself [2-4]
so occurrence of INV still remains a principal pitfall in the management
of Ischemic CRVO. Crid pattern laser photocoagulation has been
shown to be effective in resolving macular edema angiographicallybut
no significant change has occurred in visual acuity.

Many different medical surgical and laser treatment are suggested
for CRVO and BRVO with different degrees of effect on visual acuity,
macular edema and development of INV, NVG, NVE and NVD, but

ischemic CRVO especially with presenting visual acuity <20/200 still is
believed to have a poor prognosis.

The suggested treatment for CRVO includes:

Medical treatment with Troxerutin, an ADP receptor blocker [5],
pentoxyfilline: increasing RBC deformability [6], Streptokinase [7] and
hemodilution [8-12].

Intravitreal injection of Triamcinolone acetonide and anti VEGF.

Laser treatment: Grid pattern laser photocoagulation for resolving
macular edema and improving visual acuity especially in BRVO and
Panretinal Photocoagulation to prevent the development of both; NVG
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in ischemic CRVOs with INV and vitreous hemorrhage in ischemic
BRVOs with retinal neovascularization.

Surgical interventions: such as chorioretinal venous anastomosis;
posterior hyaloid vitrectomy, decompression of central vein at the level
of lamina cribrosa by radial optic neurotomy.

Tissue plasminogen activator recently used in myocardial infarction
has less side effects in comparison with streptokinase and urokinase.
Injection of limited doses of r-tpA intravitreously is considered to be
effective in resolution of occluding clot in central or branch retinal
vein. This intervention can be an ideal replacement for the present
treatment, because of: low costs; few complications; simple technique
and short period of admission [13].

This study aims to evaluate effect of intravitreal tissue Plasminogen
activator in improvement of visual acuity in BRVO and ischemic
CRVO, and also rate of occurrence of complications such as retinal
detachment, vitreous hemorrhage, endophthalmitis, NVI, NVE, NVG
and NVD. The effect of some underlying conditions such as Diabetes
mellitus, hypertension and prior history of cardiovascular disorders on
visual acuity improvement can be also assessed.

Patients and Methods

18 ischemic CRVO and 10 BRVO patients were included in a 6
month period follow up in ophthalmology clinic. Only patients with
a visual acuity equal or less than 20/50 and onset of symptoms within
one month were found eligible for this study. The fundoscopic and
angiographic criteria were as follows: presence of venous dilatation and
tortuosity with scattered intraretinal hemorrhage in all four quadrants
or in the area of occluded vein (for central and branch retinal vein
occlusion respectively).

The patients gave written informed consent to participate. A
schedule chart was used separately for each patient, a copy was given
to the patient and another one filed in the hospital. All patients who
met the inclusion criteria would undergo the injection in the first visit.
r-tPA solution was prepared with balanced saline solution and stored
in — 60 degrees centigrade (which has been shown to be stable) [13].

After topical Anesthesia and a paracentesis of anterior chamber to
soften the eye, one ml of 100 microgram/ml r-tPA solution was injected
into the vitreous cavity with a 25 gauge needle placed 3mm from the
limbus.

Following injection patients were asked to lie supine for 6 hours
to allow the r-tpA to settle on the retinal surface, then patient were
discharged and visited as the scheduled sheet given to them. On every
visit a complete ophthalmologic examination for detection of any
complication and also assessment of Best Corrected Visual Acuity
(BCVA), was performed and these data were recorded in the patient
and hospital’s schedule sheet. Fundus Angiography was performed in
the first and last visit (6 months after intervention).

Iris neovascularization in ischemic CRVOs or NVE and NVD
in BRVOs was treated with panretinal photocoagulation any time
detected in the course of study.

Results

18 cases of ischemic CRVO and 10 cases of BRVO entered the
study and all of them finished the 6 month period of follow up.

In ischemic CRVO group

10 women (55.6%) and 8 men (44.4%) were included, 11 of them

(61.8%) having the disorder in the right eye and 7(38.9%) in the left
eye. The period of time, passed from onset of lymptoms to injection
ranged from 4to 30 days, after a complete period of follow up of about
6 month only one eye (5.6%) experienced Iris neovascularization that
underwent panretinal photocoagulation. Retinal detachment, vitreous
hemorrhage, NVD, NVE and endophthalmitis were found in none of
the patients (0%) during the 6 month follow up.

Average of BCVA in the first visit before injection was 1.8400
log MAR that increased to 1.5333 log MAR in the last visit and this
difference of 0.3 LogMAR was statistically significant (p=0.009).
Pearson Correlation coefficient for two variables VA0 (BVCA before
injection) and VA 6m (final BVCA) was +0.847, which showed a
positive and strong relation between these two variables.

In this study improvement of visual acuity was defined as 0.3 log
MAR increase in the best corrected visual acuity from baseline (VAO). 8
patients (44.4%) had visual acuity improvement after 6 month of follow
up while 10 patients (55.6%) had less increase or constant BCVA at
the end of the study. None of the patients experienced deterioration
of vision from baseline. Mean of days passed from onset of symptoms
to injection was 17.63 days and 19.10 days for the group with and
without visual acuity improvement respectively, this difference was not
significant statistically (p>0.05)

In BRVO group 5 men (50%) and 5women (50%) entered the
study. 60% of them having the disorder in the right eye and 40% in the
left. Fundus angiography revealed nonperfusion area of >5 DD in the 3
eyes. These 3 eye were classified as ischemic BRVO.

Patients were examined to detect any complication in each visit
and during the course of 6 month follow up and one of the cases (0%)
developed NVE NVD ,vitreous hemorrhage, retinal detachment, NVI,
NVG or endophthalmitis. Improvement of visual acuity was defined
as 0.3 log MAR increase in baseline BCVA and 7 patients (70%) were
classified in improvement + group. Mean of baseline visual acuity was
1.0710 which improved to 0. 6100 at the end of the study. This difference
of 0.46 log MAR in mean of BCVA before and after intervention was
statistically significant (P=0.001).

Pearson correlation coefficient for the two variables VAO and
final BCVA was +0.72 that showed a direct and moderate strong
relationship. Mean of days passed from the onset of symptoms to
injection was 9.43 days in VA improvement + group and 19.00 days
in VA improvement - group, but this difference was not statistically
significant. Some of other frequencies are summarized in Tables 1 and
2; none of the mentioned differences were significant (Figure 1 and 2).

With VA improvement | Without VA improvement

Frequency of DM 12.5% 40%
Frequency of HTN 63% 60%
Frequency of CAD 62.5% 40%
Mean of age 52.38y 51.5y

None of the above differences were significant

Table 1: The frequency of other important variables.

VA improvement + VA improvement -

Mean of age 65y 618y
Frequency of BRVO 14.3% 66.7%
Frequency of DM 80% 20%
Frequency of HTN 85.3% 16.7%
Frequency of CAD 25% 75%

Table 2: Some of other frequencies.
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Discussion

Despite advances in many aspects of ophthalmology; retinal vein
occlusion especially ischemic CRVO remains as a leading cause of
blindness worldwide [14].

CRVO has a preralance of about 0.7% to 4% in > 40y population
[15,16]. Visual loss and blindness in CRVO usually results from
persistent macular edema, macular ischemia and neovasular glaucoma.

Several diverse treatments have been suggested for CRVO
specially the ischemic type ; medical treatment with troxerutin,
ticlopidine, pentoxyfilline, streptokinase, hemodilution methods,
intravitreal corticosteroids, pan retinal photocoagulation and grid
pattern photocoagulation; surgical chorioretinal venous anastomosis;
posterior hyaloid vitrectomy and radial optic neurotomy are all
used in management of CRVO with different degree of efficacy but
development of INV and NVG is still inevitable in a large percent of
ischemic CRVOs.

Since this study has no control group, the results can be compared
with natural history of RVO to evaluate it’s efficacy. In CVOS (Central
Venous Occlusion Study 1997) a large group of patients were closely
observed without any intervention for three years, to evaluate the
natural history of CRVO; ischemic CRVO accounted for 25% of all
CRVO cases; while presence of ischemia (an area of non perfusion >10
DD) was an inclusion criteria in our study [17,18].

From all ischemic CRVOs in CVOS 33% (1/3) developed ANV or
INV in comparison with 5% in our patients. We had an increase of 0.31
LogMAR in the mean BCVA, and 8 patients (44.4%) had improvement
of visual acuity (0.3 LogMAR or more increase in baseline BCVA),
and none of them experience deterioration of vision, while with no
treatment 80% of patients will have a constant or deteriorated visual
outcome.

Occurrence of complications such as retinal detachment, vitreous
hemorrhage and endophthalmitis has been reported in some previous
studies and assumed to be a considerable limitation of this procedure.

None of our patients (0.0%) developed any of the above
complications; indicating the safety of the method.

There was no significant correlation between sex, age, underlying
disorders (DM, HTN and CAD) and improvement of visual acuity.

The basis for effect of r-tPA is clot lysis, and the less mature the
clot is, the more effective the r-tPA acts in thrombolysis. Injection was
performed earlier in the course of disease in those with VA improvement
(a mean of 13 days in comparison with 19 days in VA improvement —
group) but it had not a statistically significant difference. Presence of
strong direct relation between VA 0 and final BCVA again proved the
role of baseline visual acuity as the most important prognostic factor.

In conclusion in this study, injection of intravitreal r-tPA decreased
the occurrence of INV, NVG from 33% to 5% and led to doubling of
visual angle in 44% of patients, while the others also didn’t experience
any deterioration of baseline VA.

BRVO patient can have a wide spectrum of visual acuity ranging
from 20/20 to finger count. BRVO can also cause variable degrees
of retinal nonperfusion, and if it is larger than 5DD the risk of NVE
and NVD development increase significantly. Since the natural
improvement of VA in BRVO, treatment is started after 3 months
from onset of symptoms and only in those who have VA of <=20/60
and angiographically proven macular edema as the etiology of visual

loss. Without treatment 29% of all BRVOs and 40% of ischemic
cases develope retinal neovascularization. NVD and AVE will lead to
vitreous hemorrhage in 61% of untreated patient and in 20% of those
undergo PRP.

Other treatment modalities that have been studied recently
are posterior hyaloids vitrectomy, arteriovenous sheathotomy
for decompression of the occluded vein, intravitreal injection of
triamcinolone acetonide for resolution of macular edema. Intravitreal
injection of tPA with direct effect on occluded vein and clot lysis
can not only resolve macular edema but also decrease the area of
nonperfusion; which is the main leading cause neovascularization and
vitreous hemorrhage [19-21].

This aim cannot be achieved by current conventional laser
treatment. With no treatment only 36% of all BRVO cases will have
any increase in baseline visual acuity , but 70% of our BRVO cases had
doubling of visual angle at the end of the study and the mean BVCA
increased from 1.0710 before injection to 0.6100 log MAR after 6
month follow up (P=0.001).

None of our patient (0%) developed NVD or NVE and none of them
had vitreous hemorrhage despite presence of intravitreous tPA as an
additional risk factor for its occurrence. The procedure was performed
earlier in the course of disease in those with VA improvement + (9.43
days in comparison with 19.0 days for VA improvement — group) but
the difference was not statistically significant.

Bivaruote correlation analysis again showed a positive and
moderately strong relation between VA0 and VA6m (Pearson
correlation coefficient=+0.7) suggesting the importance of VAO as a
prognostic factor for visual outcome. On the whole r-tPA injection in
our BRVO patients: Led to doubling of visual angle in 70% of cases
compared with 20% in natural history. Decreased the occurrence
of NVD, NVE to (0%) compared with 20% of all cases and 40% of
ischemic BRVO in natural history.

Despite the promising results of this interventional case series,
these results are not completely reliable due to absence of a matched
control group.

Randomized clinical trials are needed to prove its efficacy.
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