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Conclusion
Our case highlights the concurrent management of myopic CNV 
and RRD during the primary vitrectomy. Timing of injection, 
following fluid‑air exchange and before silicon oil injection, 
appears to be vital to have optimum treatment response.
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Subretinal tissue plasminogen‑assisted 
v i t r e c t o m y  f o r  p o s t t r a u m a t i c 
full‑thickness macular hole with 
submacular hemorrhage

Pradeep Kumar, Vinod Kumar, Raghav Ravani, 
Sahil Agarwal

A young male presented with diminution of vision left eye, 
attributable to full‑thickness macular hole, and submacular 
hemorrhage, following closed globe injury 2 weeks ago. The patient 
was managed successfully with 25‑gauge vitrectomy, subretinal 
injection of tissue plasminogen activator and aspiration of liquefied 
blood through the macular hole, internal limiting membrane 
peeling, short‑acting gas tamponade, and prone positioning. This 
resulted in good visual improvement, type 1 macular hole closure, 
and restoration of foveal architecture. The outcome and rationale of 
treatment in this unique scenario is discussed.

Key words: Closed globe injury, full‑thickness macular hole, 
pars plana vitrectomy, subretinal hemorrhage, subretinal tissue 
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Closed globe injury is a common cause of full‑thickness 
macular  hole  (FTMH). [1] Surgical  management of 
posttraumatic FTMHs with vitrectomy results in good 
anatomical and visual outcomes,[2] especially in the presence 
of intact optic nerve and retinal pigment epithelium (RPE), 
which can be affected concurrently due to trauma.[2] The 
presence of submacular hemorrhage is associated with poor 
visual outcome.[3] This poor outcome may be attributed 
to damage to photoreceptors and RPE due to prolonged 
exposure to blood and its components.[4,5] An underlying 
choroidal rupture is a known association and may also 
affect the visual outcome. We describe surgical management 
of a patient with posttraumatic FTMH associated with 
submacular hemorrhage of 2 weeks duration. To the best 
of our knowledge, there are no reports of FTMH with 
submacular hemorrhage managed with vitrectomy and 
transmacular hole aspiration of hemorrhage.

Case Report
A 25‑year‑old male presented with visual decline following 
closed globe injury left eye, sustained 2 weeks ago, due 
to a firecracker‑related accident. His best‑corrected visual 
acuity (BCVA) was 20/20 and 20/120 in the right and the left 
eye, respectively. Examination of anterior segment of both eyes 
and fundus right eye was unremarkable. Fundus examination 
of the left eye revealed an FTMH and horizontally oval area 
of subretinal hemorrhage underlying the macular hole and 
extending temporally [Fig. 1a]. A temporal circumferential 
choroidal rupture was also noted 1‑disc diameters (DD) away 
from macular hole. Retinal periphery was normal. Swept source 
optical coherence tomography (SS‑OCT) (DRI, Triton Topcon 
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Figure 1: (a) Color fundus photograph at presentation shows full‑thickness macular hole, subretinal hemorrhage extending across the fovea (extent 
marked by yellow arrows) and temporal choroidal rupture (white chevron). (b) Vertical swept source optical coherence tomography scan through 
the hole showing macular hole and subretinal bleed (yellow arrows)
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Inc.,) revealed least hole diameter of 656 µ and submacular 
hemorrhage [Fig. 1b]. Dispersed vitreous hemorrhage was 
noted inferiorly.

After informed consent, the patient underwent standard 
3‑port 25‑gauge pars plana vitrectomy under peribulbar 
anesthesia. Following core vitrectomy, posterior vitreous 
detachment was induced using Triamcinolone Acetonide 
crystals (AurocortTM, Aurolab, Madurai, India). Fluid air 
exchange was done, and 50 microgram (in 0.05 ml) tissue 
plasminogen activator (tPA) (Alteplase, ActilyseTM, Zydus 
Cadila, German Remedies, India) was injected into the 
subretinal space, through the FTMH, using a soft tip cannula. 
This resulted in shallow retinal detachment at the macula 
and few clots of hemorrhage evacuated into the vitreous 
cavity [Fig. 2a]. After 5 min, air was replaced with fluid, and 
internal limiting membrane (ILM) was peeled after staining 
with 0.05% brilliant blue G dye (Ocublue PlusTM, Aurolab, 
Madurai, India), using pinch and peel technique with Eckardt 

type disposable ILM forceps [Fig. 2b]. A large peel of around 
2 DDs was performed. After completion of ILM peeling, 
subretinal hemorrhage was aspirated through the macular hole 
using soft‑tip canula in passive suction mode [Fig. 2c and d]. 
Any touch with RPE was avoided, and no attempts were 
made to aspirate blood outside the macula. A repeat fluid air 
exchange was done, and air was replaced with 25% sulfur 
hexafluoride. The patient was advised routine postoperative 
medication and prone position for 72 h.

At 1‑week follow‑up, BCVA in the left eye improved to 
20/80 with Type I closure of the macular hole [Fig. 3a and b]. 
Ellipsoid zone (EZ) and external limiting membrane (ELM) 

Figure 2: (a) Intraoperative optical coherence tomography after 
injection of subretinal tissue plasminogen activator through the 
hole shows induction of shallow retinal detachment (white arrow). 
(b) Intraoperative color photographs show internal limiting membrane 
peeling in progress. (c) Aspiration of subretinal blood through the 
macular hole. (d) Intraoperative optical coherence tomography after 
aspiration of blood shows absence of subretinal bleed and persisting 
neurosensory detachment (white arrow)
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Figure 3: (a) Color photograph at 1 week postoperatively shows closure 
of macular hole, residual subretinal bleed temporally (white chevron) 
and full extent of choroidal rupture (ends marked by yellow arrows). 
(b) Vertical swept source optical coherence tomography scan at 1‑week 
visit confirms Type 1 closure of macular hole and discontinuous ellipsoid 
zone and external limiting membrane (yellow arrow). (c) Three months 
postoperative color photograph shows complete resolution of subretinal 
bleed. (d) Vertical swept source optical coherence tomography scan, 
congruous to 3b, shows restoration of ellipsoid zone and external 
limiting membrane (yellow arrow)
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were discontinuous as seen on SS‑OCT. At three months, 
BCVA improved to 20/30, and EZ and ELM were restored 
on SS‑OCT [Fig. 3c and d]. The patient was advised regular 
follow‑up.

Discussion
Continued advancements in techniques and equipment 
have improved the outcomes in macular hole surgery 
immensely over the last decade.[6] Similar improvements 
have occurred in outcomes of traumatic FTMH after 
surgical repair.[2] However, the presence of traumatic optic 
neuropathy, RPE changes, and subretinal hemorrhage, 
frequent accompaniments in posttraumatic holes, continue 
to be the limiting factors for visual outcome in posttraumatic 
macular holes.[7,8]

Removal of submacular hemorrhage was the main challenge 
in the present case. In view of 2 weeks old injury, tPA was 
used to liquefy the hemorrhage. Performing fluid air exchange 
before the injection of submacular tPA, allowed gentle injection 
without damaging the RPE, allowed diffusion of tPA into the 
subretinal space, and avoided dilution of tPA on admixture 
with vitreous fluid. Subretinal tPA injection has been found 
to be safe in the previous studies.[9] Once the ILM peeling was 
complete, liquefied subretinal hemorrhage could be easily 
aspirated using soft tip cannula through the macular hole. The 
use of tPA was further justified as aspiration of clotted blood 
through the hole could have led to the enlargement of the 
macular hole. Hemorrhage in the macular area was removed, 
and no attempts were made to clear the blood away from the 
macula, so as to avoid any damage to the RPE underlying 
macular hole.

The procedure resulted in excellent anatomic and visual 
outcome. Outer retinal layers (EZ and ELM) were seen to be 
discontinuous at 1‑week follow‑up. However, at 3 months 
postoperative, these layers became continuous with concomitant 
improvement in visual acuity. This has been seen in the previous 
studies and signifies that retinal architecture and visual 
improvement may occur till late after macular hole surgery.[10]

Conclusion
This case describes the successful management of posttraumatic 
FTMH associated with submacular bleed and highlights 
that subtle change in the surgical plan can provide excellent 
outcomes in complex surgical situations.
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