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Vitreomacular
traction syndrome:
a comparison of
treatment with
intravitreal plasmin
enzyme vs
spontaneous
vitreous separation
without treatment

Abstract

Purpose To evaluate the effects of intravitreal
autologous plasmin enzyme (APE) in patients
with focal vitreomacular traction (VMT).
Methods APE was obtained by incubation
of patient-derived purified plasminogen
with streptokinase, and intravitreally
injected 5-12 days later. Twenty-four hours
after injection, in case of incomplete VMT
release, a pars plana vitrectomy was
performed. The hyaloid internal limiting
membrane adherence and removal of the
posterior hyaloid were intraoperatively
evaluated.

Results Thirteen patients were recruited.
During preparation of APE, five patients had
spontaneous release of VMT. Eight patients
received APE injection (2IU). In five patients,
spontaneous resolution of VMT occurred
before APE administration. Twenty-four
hours after injection, persistence of VMT was
detected in all the eight treated patients.
Best-corrected visual acuity was 0.51 + 0.37
LogMAR at baseline, improving to 0.23 +0.14
LogMAR at 6 months (P=0.002). Foveal
thickness was 464 + 180 um at baseline,
reducing to 246 + 59 yum at 6 months

(P <0.001). Hyaloid was intraoperatively
judged ‘partially detached’ in seven cases
and ‘totally detached’ in one case. Hyaloid
peeling was evaluated ‘easy’ in six eyes and
‘very easy’ in two eyes.

Conclusions In the current study, there was
a large percentage of spontaneous resolution
of VMT before an APE administration.

A single intravitreal APE injection seems
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insufficient to induce a complete posterior
vitreous detachment in these patients.
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Introduction

In some patients, incomplete posterior vitreous
detachment (PVD) occurs causing
vitreomacular traction (VMT). In several
studies,!® PVD has been reported using
intravitreal plasmin, a serine nonspecific
protease, which is able to degrade fibrin,
laminin, and fibronectin,” binding the vitreous
cortex to the internal limiting membrane (ILM).

In this study, we evaluated the effects of
intravitreal autologous plasmin enzyme (APE)
in patients with focal VMT syndrome.

Materials and methods

In this prospective interventional case series, we
investigated the effects of intravitreal APE in
patients affected by focal VMT that presented
consecutively between January and December
2010. Inclusion criteria were age >18 years,
best-corrected visual acuity (BCVA) <20/40,
and presence of a focal VMT (defined as
incomplete PVD with part of posterior hyaloids
attached to the macular area). Exclusion criteria
were presence of any coincident ocular disease,
previous retinal treatment in the study eye, and
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optical media opacities. All patients underwent a
complete ophthalmological evaluation at baseline (before
surgery). We certify that all applicable institutional and
governmental regulations concerning the ethical use of
human volunteers were followed during this research.
APE was obtained by incubation of patient-derived
purified plasminogen with streptokinase. A quantity of
0.05-0.2ml containing 21U of APE was intravitreally
injected 5-12 days later. Twenty-four hours after the APE
injection, all patients underwent a complete
ophthalmological evaluation, including spectral-domain
optical coherence tomography (SD-OCT) and ultrasound
scan, to assess the effects of the enzyme and to check for

Table 1 Clinical features of patients treated with autologous
plasmin enzyme at baseline

Clinical feature Mean SD
Gender (M:F) 5:8

Age (years) 68.5 72
BCVA (LogMAR) 0.51 +0.37
Macular thickness (um) 238.13 +70.33
Retinal sensitivity at 8° (decibel) 13.8 3.6

Abbreviations: BCVA, best-corrected visual acuity; F, female; LogMAR,
logarithm of the minimal angle of resolution; M, male.

adverse events. In case of incomplete release of the VMT,
PPV was performed on the same day by a single surgeon
(MQ). The surgeon intraoperatively evaluated and
recorded the status of the vitreous and the posterior
hyaloid-ILM adherence. The entity of the posterior
hyaloid detachment was classified as ‘totally adherent’,
‘partially detached’, or ‘totally detached’.® The surgical
removal of the posterior hyaloid was judged as ‘difficult’,
‘easy’, or ‘very easy’.® All patients underwent a complete
ophthalmological examination at 1, 3, and 6 months after
APE injection + / — vitrectomy.

SD-OCT images were obtained using the Spectral OCT-
SLO (OPKO/OTI Ophthalmic Technologies Inc., Toronto,
Canada), and macular thickness was calculated (ILM and
RPE lines automatically identified). Macular sensitivity
was measured with the MP-1 Microperimeter (Nidek
Technologies, Padova, Italy).

Statistical calculations were performed using
GraphPad Prism version 5.00 for Mac (GraphPad
Software, San Diego, CA USA). One-way ANOVA was
performed to compare means of BCVA (LogMAR),
macular thickness, and macular sensitivity during
follow-up. The chosen level of statistical significance was
P<0.05.

Figure 1 Preoperative and postoperative SD-OCT of patient no. 6. SD-OCT scan before intravitreal APE injection (a) showing the
VMT. SD-OCT scan 24 h after APE injection showing a weakening of the VMT and a downshift of the detached small retinal fragment
with partial restoration of the foveal contour (b). SD-OCT scans 1 month (c) and 6 months (d) after pars plana vitrectomy showing

progressive restoration of the foveal contour.
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Figure 2 Box and whisker plot showing best-corrected visual
acuitiy (LogMAR) at baseline and 1, 3, and 6 months after
intravitreal autologous plasmin injection and vitrectomy.

Results

Thirteen patients were enrolled (Table 1). In five patients,
during the time required for APE preparation (mean
26.2 +3.3 days; range 20-32 days), a spontaneous
resolution of VMT was detected. Therefore, only 8 out of
the 13 studied patients underwent intravitreal APE. No
injection-related complications were reported.

Twenty-four hours after APE injections, persistence of
VMT was detected by fundus biomicroscopy and SD-
OCT in all the eight patients. However, in one out of eight
patients, SD-OCT showed a weakening of the VMT
(Figure 1).

As per protocol, all injected patients also underwent
PPV. Posterior hyaloid was ‘partially detached’ in seven
out of eight cases and ‘totally detached” in one case.
Posterior hyaloid peeling was ‘easy’ in six out of eight
eyes and ‘very easy’ in two out of eight eyes.

BCVA was 0.51 £0.37 LogMAR (=x20/63) at baseline
and improved to 0.33 +0.18 LogMAR (x20/40),

0.28 £0.17 LogMAR (~20/32), and 0.23 £ 0.14 LogMAR
(x~20/32) at 1, 3, and 6 months after surgery (P =0.002),
respectively (Figure 2). Retinal foveal thickness was

464 =180 um at baseline and improved to 238 £70,

225+ 61, and 246 £59 um at 1, 3, and 6 months after
surgery (P <0.001), respectively (Figure 3). Macular
sensitivity in the fovea-centered 8° was 13.8+3.6dB at
baseline and improved to 14.4+3.2, 144 +£3.5, and
13.6£3.9dB at 1, 3, and 6 months after surgery (P =0.48),
respectively.

Discussion

In this study, we evaluated the effects of intravitreal
injection of APE on focal VMT. We waited 24 h in order to
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Figure3 Box and whisker plot showing macular thickness map
(micron) at baseline and 1, 3, and 6 months after intravitreal
autologous plasmin injection and vitrectomy.

enhance enzyme activity.> None of the injected patients
obtained a complete resolution of the VMT. However,
benefits of APE were suggested by the intrasurgical
evaluation of the vitreous cortex adherence. We
hypothesize that, in our series, a single injection of APE
may have not succeeded in releasing the VMT because of
an early enzyme consumption (before reaching the
posterior vitreoretinal interface).

To the best of our knowledge, this is the first study
investigating intravitreal injection of APE in eyes affected
by focal VMT, which makes difficult any comparison
with previous published series.

Limitations of the current study are the lack of a
control group, and the unmasked subjective evaluation
of posterior hyaloid peeling. Further studies are needed
to evaluate particularly if repeated injections of APE
could succeed in releasing the focal VMT, and improving
the surgical outcomes.

In conclusion, a single intravitreal APE injection seems
to be insufficient to induce a complete PVD in patients
affected by focal VMT.

Summary

What was known before
® A release of vitreomacular traction may occur
spontaneously or can be achieved by vitreoretinal
surgery—in several studies, induction of a posterior
vitreous detachment has been reported using intravitreal
plasmin.

What this study adds
® Intraocular autologous plasmin enzyme appears to be a
useful tool in vitreoretinal surgery by obtaining an easier-
to-peel posterior hyaloids—a high rate of spontaneous
resolution of vitreomacular tractions may occur.
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To obtain credit, you should first read the journal article.
After reading the article, you should be able to answer the
following, related, multiple choice questions. To complete
the questions (with a minimum 70% passing score) and earn
continuing medical education (CME) credit, please go to
www.medscape.org/journal/eye. Credit cannot be obtained
for tests completed on paper, although you may use the
worksheet below to keep a record of your answers.

You must be a registered user on Medscape.org. If you are not
registered on Medscape.org, please click on the new users: Free
Registration link on the left hand side of the website to register.

Only one answer is correct for each question. Once you
successfully answer all post-test questions you will be able
to view and/or print your -certificate. For questions
regarding the content of this activity, contact the accredited

1.  You are seeing a 75-year-old patient with vitreoma-
cular traction (VMT), and you consider the use of
intravitreal autologous plasmin (APE) for this patient.
What should you consider regarding the treatments
rendered to patients in the current study?

A VMT resolved before injection with APE in nearly
40% of cases

B The rate of complications associated with injection
approached 50%

C All patients had totally detached posterior hyaloid
at the time of pars plana vitrectomy (PPV)

D Posterior hyaloid peeling was made more difficult
by injection of APE

2. What was the 24-h rate of resolution of VMT following
injection with APE in the current study?

A 0%
B 30%
C 60%
D 90%

provider, CME@medscape.net. For technical assistance,
contact CME@webmd.net.

American Medical Association’s Physician’s Recognition
Award (AMA PRA) credits are accepted in the US as
evidence of participation in CME activities. For further
information on this award, please refer to http://www.ama-
assn.org/ama/pub/category/2922. html. The AMA has deter-
mined that physicians not licensed in the US who participate
in this CME activity are eligible for AMA PRA Category 1
Credits™. Through agreements that the AMA has made with
agencies in some countries, AMA PRA credit may be
acceptable as evidence of participation in CME activites. If
you are not licensed in the US, please complete the questions
online, print the AMA PRA CME credit certificate and present
it to your national medical association for review.

3. What should you consider regarding the
6-month outcomes of patients in the current study?

A There was no overall improvement in best-
corrected visual acuity (BCVA) or retinal foveal
thickness

B BCVA improved without an improvement in
retinal foveal thickness

C Retinal foveal thickness decreased without an
improvement in BCVA

D There were improvements in both BCVA and
retinal foveal thickness

Activity evaluation

1. The activity supported the learning objectives.

Strongly disagree Strongly agree

1 2 3 4 5

2. The material was organized clearly for learning to occur.
Strongly disagree Strongly agree

1 2 3 4 5

3. The content learned from this activity will impact my practice.
Strongly disagree Strongly agree

1 2 3 4 5

4. The activity was presented objectively and free of commercial
bias.

Strongly disagree Strongly agree

1 2 3 4 5
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