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Abstract: Ocriplasmin represents a new treatment option for numerous vitreoretinopathies 

involving an abnormal vitreomacular interface. While the drug may circumvent the traditional 

risks of surgical treatment, pharmacologic vitreolysis is not devoid of risk itself. This report 

presents two cases, one of vitreomacular traction syndrome and the other of a full-thickness 

macular hole, both of which were treated with an intravitreal injection of ocriplasmin. Notably, 

in both cases, vitreomacular traction of the macula appears to have been alleviated; however, 

failure to completely relieve vitreoretinal traction from the peripheral retina generated retinal 

breaks with one patient eventually developing a macula-involving retinal detachment. Thus, 

even in instances of ‘successful’ pharmacologic treatment of vitreomacular traction, continued 

follow-up evaluation is essential.

Keywords:  posterior vitreous detachment, retinal detachment, vitreomacular traction, ocriplas-
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Introduction
The vitreoretinal interface underlies a significant proportion of retinal pathology that 

has previously required surgical intervention. The spectrum of these diseases, while 

previously limited to macular holes, myopic schisis-like retinopathy and vitreomacular 

traction syndrome, are now suspected to also encompass diabetic retinopathy, retinal 

vein occlusion, subtypes of cystoid macular edema and even exudative age-related 

macular degeneration.1–3 The extracellular matrix comprising the vitreoretinal inter-

face, composed mainly of collagen and the proteoglycans fibronectin and laminin,4 

bridges the cortical vitreous to the retina’s internal limiting membrane and has most 

recently been pharmacologically targeted by ocriplasmin (Jetrea®; ThromboGenics, 

Inc., Iselin, NJ, USA) a truncated catalytic domain of plasmin.5

Following a series of Phase II and III clinical trials, the most pivotal of which were 

collectively called the Microplasmin for Intravitreous Injection – Traction Release 

without Surgical Treatment (MIVI-TRUST) study,6 the United States Food and Drug 

Administration (FDA) granted approval of ocriplasmin for symptomatic vitreomacular 

adhesion on October 18, 2012. While initial experiences with ocriplasmin have gener-

ally been favorable since its commercial availability in January of 2013,7 surveillance 

of post-approval drug safety remains critical. Toward that end, we report two cases of 

retinal breaks occurring after intravitreal injection of ocriplasmin. 

Case 1
A 66-year-old female was referred to the vitreoretinal surgery clinic for decreased 

central visual acuity in the right eye. Her best corrected visual acuity (BCVA) was 

20/70-1 and 20/20 in the right and left eyes, respectively. Anterior segment examination 

revealed 1+ nuclear sclerotic cataracts bilaterally. Posterior segment examination of the 

right eye was notable for a blunted foveal light reflex and central macula thickening 
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due to vitreomacular traction with no Weiss ring seen on 

examination. Peripheral retinal examination of the right eye 

revealed no retinal breaks. Examination of the left eye was 

unremarkable. Spectral-domain optical coherence tomogra-

phy (SD-OCT) of the right eye demonstrated vitreomacular 

traction yielding foveal distortion as well as intraretinal and 

subretinal fluid (Figure 1). After obtaining informed consent, 

the patient was treated with 125 µg in 100 µL of intravitreal 

ocriplasmin, which was injected into the inferotemporal 

quadrant of the right eye. Routine follow-up 1 week later 

revealed symptomatic improvement in central vision of the 

right eye with examination demonstrating a stable BCVA of 

20/70. Posterior segment examination demonstrated release 

of vitreomacular traction with subretinal fluid. SD-OCT 

confirmed posterior hyaloid separation from the central 

macula with improvement in intraretinal fluid and persistent 

subretinal fluid (Figure 2). The peripheral retinal exam was 

notable only for a nasal, flame shaped hemorrhage in the 

right eye with no retinal breaks noted. Twelve days after 

ocriplasmin administration, the patient developed acute onset 

of flashing lights in the right eye. Her BCVA was 20/60 with 

posterior examination now demonstrating a Weiss ring, con-

tinued subfoveal fluid and release of vitreomacular traction. 

However, peripheral examination revealed a superotemporal 

operculated retinal hole with a surrounding cuff of subretinal 

fluid. The patient was treated with laser retinopexy in the 

right eye without complication. Over the next 2 months the 

patient’s BCVA improved to 20/40 though she noted inter-

mittent, though self-limited, flashing lights in her right eye. 

Posterior segment examination at 2 months demonstrated 

residual subfoveal fluid, laser scars surrounding the supero

temporal retinal break and no other retinal breaks. SD-OCT 

confirmed the continued presence of subfoveal fluid, though 

progressive improvement in the foveal contour of the right 

eye was noted (Figure 3). Visual acuity and examination 

remained stable at 6 months.

Case 2
A 65-year-old female was referred to the vitreoretinal surgery 

clinic for a decline in central visual acuity in the left eye. Her 

BCVA was 20/25-1 and 20/80-1 in the right and left eyes, 

respectively. Anterior segment examination revealed trace 

nuclear sclerotic cataracts bilaterally. Posterior segment 

examination of the right eye was unremarkable while exami-

nation of the left eye demonstrated a full-thickness macular 

hole with vitreomacular traction. Peripheral retinal examina-

tion of both eyes was unremarkable. SD-OCT (Figure 4) of 

the left eye demonstrated a full-thickness macular hole with 

vitreomacular traction. After obtaining informed consent, 

the patient was treated with 125 µg in 100 µL of intravitreal 

ocriplasmin which was injected into the inferotemporal 

quadrant of the left eye. At follow-up examination 1 week 

later, the patient revealed she had suffered a 4 day history of 

flashing lights in the left eye starting 1 day after ocriplasmin 

Figure 1 Pre-injection spectral-domain optical coherence tomography image of the 
right eye in Case 1 demonstrating vitreomacular traction syndrome. 
Note: The fovea appears distorted with intraretinal and subretinal fluid.

Figure 2 Spectral-domain optical coherence tomography image of the right eye in 
Case 1, 1 week after ocriplasmin injection. 
Notes: The prior vitreomacular traction and intraretinal fluid appear improved, 
though persistent subretinal fluid remains.

Figure 3 Spectral-domain optical coherence tomography image of the right eye in 
Case 1, 8 weeks after ocriplasmin injection. 
Notes: Though subretinal fluid persists, it is improved from the immediate post-
injection appearance. Additionally, the outer neurosensory retinal appearance 
(external limiting membrane, inner segment/outer segment and cone outer segment 
tips) also appears improved from the post-injection appearance (arrow).
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injection. Though this subsided, she then noted a shadow in 

the nasal and central regions of her left visual field which 

started 6 days after her ocriplasmin injection. Her BCVA was 

20/25 (eccentric) in the left eye. Posterior segment exami-

nation demonstrated interval macular hole closure, but also  

revealed three horseshoe retinal tears with an associated 

macula-involving retinal detachment (Figure 5). The patient 

underwent immediate and successful retinal detachment 

repair surgery by scleral buckling, pars plana vitrectomy, 

air-fluid exchange, endolaser and 14% C
3
F

8
 gas-injection.  

At the 6 month follow-up visit, the patient was noted to have 

a best-corrected visual acuity of 20/50 with (visually signifi-

cant) nuclear sclerotic and posterior subcapsular cataract. 

Posterior segment examination demonstrated the macula and 

peripheral retina to be attached with a good encircling buckle 

effect and without any additional retinal breaks.

Discussion
While ocriplasmin represents a potent new tool in the treat-

ment of vitreomacular traction, careful monitoring of treated 

patients, as with any novel therapy, remains paramount in 

assessing both its efficacy and safety. 

While the above represents the first case series of retinal 

breaks occurring after intravitreal ocriplasmin administra-

tion, their occurrence in and of themselves is not without 

precedent. The MIVI I trial (Phase I/II clinical trial), which 

enrolled 60 patients, reported a far peripheral retinal tear 

with an associated retinal detachment noted on post-injection  

day 1.8 A later Phase II trial, in which 92 patients received 

varying doses of ocriplasmin, also reported two retinal tears. 

These tears occurred within 7 days of intravitreal injections 

but the exact timing of their occurrence is unclear.9 Similarly, 

the MIVI-TRUST studies (Phase II/III clinical trials) reported 

two post-injection retinal tears with associated retinal detach-

ments in the 464 patients treated with ocriplasmin though 

the exact timing of these tears with respect to the injections 

was again not reported.6 Given the timing of each of the prior 

reported instances, the breaks may have been a result of the 

intravitreal injection itself rather than the pharmacologic 

action of ocriplasmin. There is some evidence supporting this 

theory: the MIVI I trial authors reported that during surgical 

repair of the aforementioned retinal tear and detachment, the 

vitreous was found still firmly adherent to the retina.8

Regardless of the cause of previously reported retinal 

tears, the retinal break in Case 1 can be attributed to the 

pharmacologic action of ocriplasmin in inducing a posterior 

vitreous detachment rather than the physical action of an 

intravitreal injection in yielding vitreoretinal traction. This 

is supported by the fact that no retinal breaks were noted on 

dilated fundus examination 1 week after the intravitreal injec-

tion and the patient’s relevant symptoms began 12 days after 

the injection. In both cases, ocriplasmin’s pharmacologic 

action, while relieving the patients’ vitreomacular traction, 

resulted in an incomplete or ‘anomalous’ PVD: the extent of 

ocriplasmin-mediated vitreous liquefaction not only released 

macular vitreoretinal adhesion, but also caused vitreoschisis 

that left residual vitreous cortex attached to the retina which 

ultimately contributed to a retinal break.2 Our observation 

diverges from preclinical studies, which note that in addition 

Figure 4 Pre-injection spectral-domain optical coherence tomography image of 
the left eye in Case 2 demonstrating a stage 3 macular hole and intraretinal cystic 
changes. 
Note: Vitreomacular traction is seen overlying the central macula.

Figure 5 Spectral-domain optical coherence tomography image of the left eye in 
Case 2, 1 week after ocriplasmin injection. 
Notes: The macular hole appears closed, though a macula-involving retinal 
detachment is now present. 
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to inducing vitreous liquefaction, ocriplasmin produces 

complete separation of the vitreous cortex from the internal 

limiting membrane.10 This has, in fact, previously been cited 

as one of the advantages of ocriplasmin’s use over surgical 

PVD induction, which was deemed less favorable in yielding 

incomplete cortical removal from the retinal surface with 

the consequent potential for fibrocellular proliferation and 

vitreoretinal traction.11,12 Anomalous PVD formation has, 

however, previously been implied in ocriplasmin-treated eyes 

which eventually underwent vitrectomy as surgeons report-

edly encountered intraoperative vitreoschisis and continued 

vitreoretinal adhesion in these eyes.2 While it is not surprising 

that an anomalous PVD occurs in ocriplasmin treated eyes 

which suffer treatment failure, our cases are notable in that 

the vitreomacular traction was successfully relieved, yet both 

patients still suffered an anomalous PVD, and consequently, 

retinal breaks. 

One harbinger of this case series is perhaps Phase III clini-

cal trials of ocriplasmin where 26.5% of ocriplasmin-injected 

eyes were observed to have resolution of vitreomacular adhe-

sion, yet only 13.4% of those eyes demonstrated a total PVD 

by ultrasonography.6 In the same vein, it is perhaps unfeasible 

for early pharmacologic generation of an anomalous PVD 

to be ameliorated non-surgically more than 24 hours after 

intravitreal injection, as the second order (autoproteolytic) 

kinetics describing ocriplasmin’s concentration result in 

its decrease by over 97% during this interval.13,14 Thus, in 

patients treated with ocriplasmin, maintained vigilance for 

retinal breaks even after resolution of vitreomacular traction 

is critical with immediate evaluation of all symptomatic 

patients. 

Disclosure
T Leng has served as a paid consultant to Thrombogenics, 
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in a product, method, or material published in this paper.
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