Intracameral
recombinant tissue
plasminogen
activator for the
treatment of severe
fibrin reaction in
endophthalmitis

Abstract

Purpose
efficacy of recombinant tissue plasminogen
activator (r-TPA) in the treatment of severe
fibrinous anterior chamber reactions
secondary to endophthalmitis.

Methods Twelve patients with
endophthalmitis associated with severe
fibrinous anterior chamber reactions were
enrolled in the study. Various degrees of
posterior synechiae were noted in 10 of these
patients. TPA (25 ug/0.05 cc) was injected into
the anterior chamber through the limbus as an

The authors sought to evaluate the

adjunctive treatment to intravitreal antibiotic
injection. Efficacy of the treatment was
judged by the rate of fibrinolysis, the lysis

of posterior synechiae, and the size of the
dilated pupil.

Results After application of 25 ug of r-TPA,
the fibrin reaction gradually resolved in 2-14 h.
The median dilated pupil size in ratio 24h
after r-TPA injection was significantly larger
than before r-TPA injection (0.41 vs 0.60;

P =0.002). The median difference in pupil size
in ratio in patients with posterior synechiae
larger than 180° was significantly larger than
those with posterior synechiae equal or less
than 180° (0.32 vs 0.09; P =0.003). At 24 h after
application of r-TPA, no eye had posterior
synechiae.

Conclusion Intracameral injection of r-TPA
may be a safe and effective method for the
treatment of significant fibrin reaction in
endophthalmitis and thus facilitates vitreous
and fundus examinations and vitrectomy if
necessary.
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Introduction

The development of exuberant fibrinous
exudation is a serious complication of
endophthalmitis, which can obscure the fundus
examination and interfere with the performance
of vitrectomy. Furthermore, it may cause
numerous sequelae in the anterior segment and
posterior pole of the eye. These sequelae include
extreme membrane formation with posterior
synechiae, pupillary block, peripheral anterior
synechiae, secondary angle closure glaucoma,
and tractional retinal detachment.! These
fibrinous membranes are usually difficult to
manage with conventional steroid therapy.
Treatment of endophthalmitis with steroids
should be done cautiously and with the
knowledge that it takes extensive time to
resolve the fibrinous membranes and that the
treatment may still be unsuccessful.
Recombinant tissue plasminogen activator (r-
TPA) has been characterized as a relatively pure
preparation of TPA, containing fewer other
proteins that would induce inflammation. It is a
clot-specific fibrinolytic agent. Because r-TPA
activity is specific for its substance plasminogen
and is greatly enhanced in the presence of fibrin,
intraocular injection of r-TPA has been reported
to be both effective and safe in the treatment of
fibrin-related complications of ocular
inflammation.*™®

In this study, we assess the efficacy and safety
of intracameral r-TPA injection in the clearance
of anterior chamber fibrinous membrane due to
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endophthalmitis, and we evaluate the difference in
dilated pupil size pre- and post-r-TPA injection and the
lysis of posterior synechiae.

Methods

From April 2003 to October 2005, 12 patients (12 eyes)
with a severe anterior chamber fibrinous membrane-
associated endophthalmitis were enrolled into this study.
The inclusion criteria included anterior chamber
fibrinous membrane covering the pupil or iris, invisible
vitreous and fundus detail due to the fibrinous
membrane, corneal oedema not too severe to interfere
with anterior chamber examination by slitlamp
biomicroscopy.

Detailed ophthalmological examinations were
performed and recorded, including visual acuity,
intraocular pressure (IOP), slitlamp biomicroscopy,
dilated pupil with 10% phenylephrine and 1%
tropicamide for indirect ophthalmoscopy, B scan if
medium was opaque, and slitlamp photography. Our
hospital Ethics Committee approved the study. Informed
consent was obtained from all patients after discussion of
the procedure. The procedure was performed in the
operating room with the patient supine. After
retrobulbar anaesthesia was induced with 2% xylocaine
(lidocaine hydrochloride), the bulbar conjunctiva was
prepared with 5% betadine. The eyelids were opened by
lid speculum. Aqueous humor was aspirated from the
anterior chamber through the limbus with an insulin
syringe, and vitreous tapping was performed through
the pars plana with an insulin syringe for bacteria and
fungus culture. Vancomycin (1 mg/0.1cc) and
ceftazidime (2.25mg/0.1 cc) were injected into the
anterior vitreous through the pars plana. r-TPA
(25 ug/0.05 cc) (actilyse 50 mg flacon; Boehringer
Ingelheim, Ingelheim, Germany) was injected into the
anterior chamber, having been diluted with balanced salt
solution to a concentration of 50 pg/0.1ml and stored at
—70°C as described previously.’

Postoperative medications included fortified 1.3%
gentamicin eye drops every 30min, 5% cefazolin eye
drops every 30min, 1% pre-forte four times daily, and
1% atropine eye ointment once daily.

Slitlamp biomicroscopy examination was performed 2,
4, and 6h and then daily after the administration of the
r-TPA; the IOP was measured daily. The degree of
posterior synechiae was evaluated using slitlamp
biomicroscopy and recorded as 0°, 90° (>0° and <90°),
180° (>90° and <180°), 270° (>180° and <270°) and
360° (>270°). Pupil size was measured as the ratio of
pupil to cornea diameter in the horizontal meridian
based on photographs obtained before and 1 day after
the administration of the r-TPA. Difference in pupil size
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was defined as pupil size in ratio 1 day after the
administration of the r-TPA minus pupil size in ratio
before the administration of the r-TPA.

The statistical evaluation of the difference in dilated
pupil size between pre- and post-r-TPA injection
was performed by means of the Wilcoxon test.

The statistical analysis of the difference in pupil
size in ratio between with and without posterior
synechiae group and posterior synechiae >180°
group and <180° group was carried out with the
Mann-Whitney test.

Results

In this study, 12 eyes in 12 patients (eight females and
four males) with endophthalmitis following cataract
surgery developed a severe fibrinous membrane in the
anterior chamber. The mean age of the patients was
73.8+7.9 years (range: 62-85 years). Various degrees of
posterior synechiae were noted in 10 of these patients
(Table 1). After application of 25 ug of r-TPA, the fibrin
reaction gradually resolved in all cases. The time to
complete fibrinolysis was 2-14h (mean: 5.2+4.0h). In
only two cases, did it take more than 6h to achieve
complete fibrinolysis, 14 and 12 h, respectively. The
vitreous opacity can be evaluated by slitlamp
biomicroscopy after fibrinolysis.

The median pupil size in ratio at 24 h after r-TPA
injection was significantly larger than before injection
(0.41 vs 0.60; P=0.002; Table 1). A plot of pre- and
postinjection pupil size in ratio demonstrated that all
eyes experienced pupil enlargement 24 h after r-TPA
injection (Figure 1). The median difference in pupil size
in ratio was more remarkable in patients with posterior
synechiae than in patients without posterior synechiae
(0.28 vs 0.07; P=0.015). Eyes were divided into two
groups according to the degree of synechiae: synechiae
>180° group and synechiae <180° group. The median
difference in pupil size in ratio in patients with
posterior synechiae >180° was significantly larger
than in patients with posterior synechiae less than 180°
(0.32 vs 0.09; P=0.003; Figure 2). After application of
25 ug of r-TPA, the posterior synechiae gradually
resolved from 2 to 24h in all 10 cases with posterior
synechiae. At 24 h after application of r-TPA, no eye had
posterior synechiae.

Ten patients underwent pas plana vitrectomy. During
the operation, no fibrin exudates in the anterior chamber
were noted in any cases, and pupil size was large enough
to perform vitrectomy. Anterior chamber lavage to
remove anterior chamber hyphaema before vitrectomy
was needed in case 2 only. No anterior chamber
manipulation was necessary in any other cases.
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Table 1 Changes in visual acuity, pupil size, fibrinolysis, and posterior synechiae after intracameral injection of r-TPA

Patient no., age
(years), sex

Initial visual acuity
with best correction  (pre[post-treatment)

Pupil size in ratio

Difference in pupil
size (pre[post-

Time to complete
fibrinolysis (h)

degree (pre[post-

Posterior synechiae in Final visual acuity
with best correction

The timing of
vitrectomy (day)?

Complications

treatment) treatment)
1,74, M HM 0.16/0.52 0.36 14 360/0 6/7.5 3 Nil
2,85, F LP 0.52/0.61 0.09 4 180/0 3/60 4 Hyphema, MH
3,67, F HM 0.52/0.59 0.07 2 0/0 6/60 Nil Nil
4,80, F LP 0.5/0.60 0.1 2 90/0 3/60 3 Nil
579, M HM 0.28/0.59 0.31 6 360/0 3/60 Nil Nil
6,85 F HM 0.21/0.51 0.3 12 360/0 3/60 3 Increased IOP
(B0mm Hg)
7,62, F HM 0.47/0.60 0.13 2 90/0 6/15 7 Increased IOP
(26 mm Hg)
8,69, F CF 0.23/0.60 0.37 6 360/0 6/20 4 Nil
9,69, F LP 0.36/0.68 0.32 6 270/0 6/12 5 Increased IOP
(28 mm Hg)
10, 65, F HM 0.46/0.52 0.06 2 0/0 6/15 4 Nil
11, 81, M HM 0.36/0.62 0.26 4 180/0 6/20 3 Nil
12,70, M LP 0.47/0.56 0.09 2 90/0 6/30 3 Nil
CF, counting finger; HM, hand motion; LP, light perception; MH, macular hole.
“The timing of vitrectomy after diagnosis of endophthalmitis.
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Case report
Case 9

A 69-year-old woman underwent uncomplicated
phacoemulsification and posterior chamber intraocular
lens implantation in the left eye. On postoperative day
11, the patient presented with blurring vision in her left
eye and painful red eye. Endophthalmitis was suspected
and she was treated with intravitreal vancomycin,
ceftazidime, and dexamethasone at a local hospital. Her
condition did not improve, and she was referred to our
department. At her first visit to our clinic, vision was
6/12 in the right eye and light perception only in the left
eye. The right eye was unremarkable except for cataract.
Slitlamp examination disclosed diffuse corneal oedema,
anterior chamber cell (+ + +), exudative membrane
over the pupil, and a posterior chamber intraocular lens
with 270° posterior synechiae in the left eye (Figure 3a).
The fundus was not visible in the left eye and a B scan
showed vitreous opacity and a flat retina. Acute
postoperative endophthalmitis was diagnosed. She

was treated with intravitreal injections of vancomycin
1mg/0.1cc, ceftazidime 2.25mg/0.1 cc, and
dexamethasone 0.32mg/0.08 cc after anterior chamber
aspiration and vitreous tapping. Then, 25 ug/0.05 cc of
r-TPA was injected into the anterior chamber through the
limbus with a 30-gauge needle. At 2h following r-TPA
injection, the fibrin had almost completely disappeared.
After 6h, the fibrin and posterior synechiae had
completely disappeared and the pupil could be dilated
from 0.36 to 0.68 in ratio size (Figure 3b). One day after
injection, the IOP was increased to 28 mm Hg and
controlled with topical antiglaucoma eye drops. After 4
days, a pars plana vitrectomy was performed to clear the
severe vitreous opacity. During the operation, the

pupil could be almost fully dilated and the anterior
chamber was clear enough to view the posterior segment.
The culture from a vitreous specimen showed

Staphylococcus haemolyticus. At 8 months after operation,
the patient’s visual acuity was 6/12 with a normal
appearing anterior segment on slitlamp examination.
There was no posterior segment inflammation and IOP
was 16 mm Hg without any medication.

Discussion

Endophthalmitis is an uncommon but serious
postoperative complication, requiring prompt diagnosis
and timely treatment. The symptoms include red eye,
pain, discharge, and blurring vision. The signs include
decreased visual acuity, conjunctival congestion, corneal
oedema, anterior chamber cell flare, and vitritis.'
Hypopyon and fibrinous membrane have also been
noted in some severe cases. The pathogenesis of the
fibrin response secondary to the infection is unclear, but
it appears to involve both breakdown of the blood—ocular
barrier by inflammation and dysfunction of the
coagulation and fibrinolytic pathway."" These extensive
fibrinous membranes significantly increase the morbidity
associated with the infectious process. They may result in
posterior synechiae, pupillary block, peripheral anterior
synechiae, and secondary angle closure glaucoma.
An extensive fibrinous membrane with posterior synechiae
makes the pupil difficult to dilate, which interferes with
fundus examination and following vitrectomy, if
necessary. Treatment of endophthalmitis with steroids
should be done carefully. Steroid treatment usually takes
several weeks and may not ultimately be effective.
Therefore, active fibrinolysis may be a more potent
therapeutic option in these urgent cases.

r-TPA has been described as a relatively safe agent,
which causes less inflammatory reaction and systemic
bleeding tendency compared with other fibrinolytic
agents.” Intraocular injection of r-TPA had been reported
to be effective in the treatment of fibrinous reaction after
cataract surgery,'? vitrectomy,*® penetrating

drs

Figure 3 Slitlamp photograph of case 9. (a) Severe anterior chamber fibrin formation with 270° posterior synechia before TPA
injection. (b) Fibrin resolution and complete posterior synechiae lysis 6 h after injection of TPA in the same eye.
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keratoplasty,'® glaucoma surgery,'* and traumatic
hyphaema.'® There have, however, been only a few
published series in which patients with endophthalmitis
were treated with r-TPA. We treated 12 patients with
severe fibrin reactions secondary to endophthalmitis
with intracameral r-TPA injection.

Published papers about the use of r-TPA for treatment
of fibrinous reactions secondary to endophthalmitis are
limited. In 1991, Baziuk et al'® reported that intravitreous
r-TPA does not play a beneficial role in the treatment
of experimentally induced bacterial endophthalmitis. In
1993, Ryan and Mizener'” showed that fibrinolysis with
intraocular r-TPA did not accelerate clearance of
inflammation or decrease fibroproliferative
complications in an animal model of endophthalmitis.
The role of intracameral injection of r-TPA in patients
with endophthalmitis has not yet been determined. Erol
et al'® reported on two patients with severe anterior
chamber fibrinous membrane secondary to
endophthalmitis in whom they used intracameral r-TPA
(25 g /0.1 ce) to clear the fibrinous membrane. Complete
fibrinolysis was observed in both cases. The time for
clearance of the fibrin membranes was 2 and 4.5h,
respectively. Damii et al*® reported on two patients with
dense fibrinous membrane over the pupils and
intraocular lens after intravitreal antibiotics injection for
treatment of endophthalmitis. They performed
intracameral injection of r-TPA (25 ug/0.1 cc) to clear the
fibrinous membrane. At 1h following r-TPA injection, the
fibrin had almost completely disappeared in both
patients. Pupillary block and peripheral anterior
synechiae had also almost completely resolved in one
patient. In 2006, Riaz et al* reported using r-TPA for clot
dissolution following endophthalmitis in one patient.
The patient had complete clot dissolution within 2h
without any complications.

To our knowledge, this study is the largest series in
which r-TPA was used as an adjuvant treatment in
endophthalmitis associated with severe anterior chamber
exudates. The efficacy of intracameral 25 ug r-TPA was
assessed with regard to fibrinolysis, lysis of posterior
synechiae, and dilated pupil size in ratio. We found
complete fibrinolysis was accomplished within 14 h after
application of r-TPA. Actually, complete fibrinolysis was
accomplished within 6 h in 10 cases. In only two cases,
did it take more than 6 h to achieve complete fibrinolysis.
We believe the exact time to complete fibrinolysis was
less than the recorded time in the two remaining cases,
because we did not check so frequently after 6 h. Our
results demonstrating that intracameral r-TPA is highly
effective for fibrinolysis in endophthalmitis cases are in
accord with previous reports.'®2°

Posterior synechiae in 10 of 10 patients disappeared
within 24 h after intracameral r-TPA injection. These
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results are compatible with those in the 1998 study by
Heiligenhaus et al.” Heiligenhaus et al” observed

that the frequencies of synechiae and capsule fibrosis
were reduced by r-TPA injection; however, Erol et al'®
reported that posterior synechiae in three of their
cases did not disappear despite the fact that fibrin
clearance occurred after r-TPA injection. The rapid
disappearance of posterior synechiae in our cases
might be because they were treated so quickly, within
days, after formation. Because the endophthalmitis

in our patients was controlled, no recurrent fibrin
formation or posterior synechia was found during
follow-up.

Our results showed that the median pupil size in ratio
24 h after r-TPA injection was significantly larger than
before injection. The difference in pupil size ratio was
more remarkable in cases in which the posterior
synechiae were larger than 180°. Our results also showed
that intracameral r-TPA is an effective adjuvant in
dilation of the pupil, which facilitated observation of the
fundus and eliminated anterior chamber manipulation
during vitrectomy. Surgical removal of an anterior
chamber fibrinous membrane before pars plana
vitrectomy may cause complications such as miosis, iris
bleeding, and corneal endothelium damage. Such
complications make the subsequent vitrectomy more
difficult to perform. To prevent these complications,
minimal or no anterior segment manipulation should be
done. In our study, 10 patients underwent pars plana
vitrectomy. During the operations, no fibrin exudates in
anterior chamber were noted and pupil size was large
enough to perform vitrectomy in all cases. No anterior
chamber manipulation was done in any case except
case 2. Anterior chamber lavage to remove anterior
chamber hyphaema was performed before vitrectomy in
case 2. To the best of our knowledge, until now, there
have been no reports in the literature on such pupil
size change.

After complete fibrinolysis, the vitreous opacity could
be evaluated. Pars plana vitrectomy was performed on 10
cases due to an absent red reflex. Four of these patients
had diabetes. All of these patients had final best-
corrected visual acuity >3/60. Seven of these patients
(70%) had final best-corrected visual acuity >6/30. Only
two of these patients (20%) had final best-corrected
visual acuity >6/12. Compared with the
Endophthalmitis Vitrectomy Study,?! this group not
only had less proportion with poor vision, but also had
less patients achieve good vision. Due to our limited
number of cases, our results just revealed the adjunctive
role of r-TPA in treating endophthalmitis. A large,
prospective, randomized control study is necessary to
establish the absolute benefit of vitrectomy in these
patients.
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During the follow-up period, there were four patients
who suffered mild complications, including minimal
hyphaema in case 2 and transient high IOP in cases 6, 7,
and 9. Other reported complications of r-TPA injection,
including vitreous haemorrhage, intraocular
haemorrhage, recurrent fibrin formation, and retinal
toxicity,”>® were not observed in our patients. However,
this is a study on just 12 subjects; it may be limited to
pick up rare but potential side effects. In this study, we
did not evaluate the reported complications involving
sterile endophthalmitis and corneal oedema, as our focus
was on endophthalmitis. Before treatment, all cases had
corneal oedema and 10 cases had hypopyon. One day
after treatment, no case had increased the height of
hypopyon or the degree of cell number in anterior
chamber. The cornea was clear up after the infection was
controlled in all cases.

The optimal dose of r-TPA for intraocular use is still
controversial. Retinal toxicity has been described in
rabbit eyes at doses of 25 ug and larger.”” The reported
effective dosage of r-TPA has ranged from 3 to 25 ug.>*
Boldt et al*® reported that the minimum effective dose of
r-TPA for fibrinolysis in eyes with severe postvitrectomy
fibrin was between 1.5 and 3 ug. Our results show
intracameral injection of 25 ug of r-TPA for these patients
is promising and safe in the treatment of severe fibrin in
endophthalmitis. The optimal dosage of r-TPA should be
further established.

In conclusion, in this small case series, intracameral
injection of 25 ug/0.05 ml r-TPA seemed to be safely and
effectively given for treatment of significant fibrin
reaction in the patient with acute postoperative
endophthalmitis. Furthermore, it is recommended for
use in those patients who have severe fibrin in the
anterior chamber associated with small pupil size and
posterior synechiae more than 180°. Due to our limited
number of cases, a large, prospective, randomized
control study is necessary to establish the absolute
benefit of intracameral r-TPA injection and the optimal
dose in these patients.
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