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Intraoperative optical coherence
tomography-guided subretinal
cocktail injection in a case of ruptured
retinal artery macro-aneurysm with
multilevel bleed

Atul Kumar, M Dheepak Sundar, Rohan Chawla,
Divya Agarwal, Nasiq Hasan

Submacular hemorrhage (SMH) following ruptured retinal
artery macro aneurysm (RRAM) has better prognosis as
compared to other etiologies. Timely intervention from as
early as 24 h to less than 7 days is known to provide better
visual outcomes in such cases. A variety of surgical techniques
have been described in the treatment of RRAM. In this case
report, we describe the advantages of intraoperative optical
coherence tomography-guided sub-retinal injection of a cocktail
mixture consisting of recombinant tissue plasminogen activator,
bevacizumab, and air. Faster visual recovery with an immediate
displacement of sub-macular bleed can be achieved with this
technique in cases of RRAM-associated SMH.
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Retinal artery macro-aneurysms (RAM), are round or fusiform
dilatations of the retinal arteries or arterioles predominantly
occurring in hypertensive patients. Nearly, 50% of the RAMs
are hemorrhagic in nature.™ The coexistent bleed can either be
secondary to the persistent ooze occurring through the thinned
out vessels or directly as a result of vessel wall rupture and is
known to form an hour-glass shape with extensions to various
levels of the retina.l!)

The sub-retinal component of these multilevel bleeds
are often difficult to be assessed due to the overlying
hemorrhage.” The extent, duration, and thickness of the
sub-macular hemorrhage (SMH) prognosticate the long-term
visual outcomes in ruptured RAMs.**l Several invasive*® and
noninvasive surgical strategies”®! have been suggested with
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variable outcomes in the management of SMHs associated
with RRAMs.

Case Report

A 51-year-old hypertensive male presented with sudden
onset vision loss in his left eye for a period of 4 days. On
examination, his best-corrected visual acuity (BCVA) in the
right eye (RE) was 20/20 and in the left eye (LE) was finger
counting at 3 m. LE fundus showed a multilevel bleed at
the macula spanning around four disc diameters [Fig. 1].
Swept-source optical coherence tomography (OCT) (DRI
Topcon, Tokyo) could localize the bleed at the sub-internal
limiting membrane (ILM), intraretinal, and subretinal
levels [Fig. 2a-d]. A focal hypercyanescence at an arteriolar
ending which increased in late phase was evident on
indocyanine green angiography [Fig. 2e and 2f]. The patient
was diagnosed to have RRAM with multilevel bleed and
later underwent intraoperative OCT-guided (iOCT-guided)
23 gauge pars-plana vitrectomy with sub-retinal cocktail
injection and 20% sulphur hexafluoride (SF6) endotamponade.
Proper informed consent and institutional ethical board
clearance (IEC-493/02.08.2019) were obtained before the
procedure.

After initial core vitrectomy, the posterior vitreous
detachment was induced with the help of triamcinolone
acetonide. The sub-ILM space filled with blood was demarcated
with the help of iOCT. The sub ILM blood was aspirated
and evacuated with active suction. An extendible 41 gauge
needle (DORC, Montagu) was attached to a 1 mL tuberculin
syringe loaded with a cocktail mixture of 0.1 mL recombinant
tissue plasminogen activator (rtPA) (12.5 ug/0.1 mL), 0.1 mL of
bevacizumab (1.25mg/0.05 mL) and 0.3 mL of air. The 41 gauge
needle was slowly injected into the area of maximum thickness
of the subretinal bleed under direct visualization with the help
of iOCT. The mixture was gently injected into the subretinal
space and a bleb was formed [Fig. 3] The vitreous cavity was
later filled with 20% SF6 and the patient was given propped
up position [Video 1]. The subretinal bleed was displaced from
the macula on the next postoperative day. The BCVA at 1-week
post-surgery was 20/60 and the SSOCT showed complete
displacement of subretinal bleed with partial recovery of outer
retinal architecture [Fig. 4]. The BCVA was still maintained at
20/60 at 3 months follow-up without any recurrence.

Discussion

SMH following ruptured RAM has been reported to have a
better prognosis when compared to those following age-related
macular degeneration (ARMD). Timely intervention from as
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Figure 1: (a) Fundus photography showing mild hazy media with a
hemorrhagic lesion at the macula consisting of both preretinal and
subretinal bleed component (b and c) Intraoperative snapshots showing
the preretinal and subretinal bleed more clearly

Figure 3: Intraoperative snapshot images: (a) showing intraoperative
oct-guided visualization of sub-internal limiting membrane (ILM) space.
The subretinal elevation caused by the bleed (above arrow) and the
ILM dipping caused by the touch of the vitrectomy cutter (below arrow)
can be seen. (b) the entry of 41 gauge needle into the subretinal space
along with subretinal air bubbles can also be seen (c) this image shows
a well-formed subretinal bleb consisting of the fluid-air mixture

early as 24 h to less than 7 days following the onset of symptoms
is known to produce better functional outcomes.>¢ In cases of
RRAM, the multilevel bleed prevents clear-cut demarcation of
the subretinal structures.? SS-OCT offers better penetration!'”!
and could help in such cases to identify the extent and thickness
of subretinal bleed and therefore in planning for immediate
vitrectomy.

Various techniques have been practiced for the treatment
of SMH in RAM, mainly inculcated from those used in CNVM
counterparts. Initially, Humayun et al. created a tunnel with
the help of 36 gauge spatula and injected subretinal rtPA. After
a waiting period of 45 min, subretinal space was irrigated

Figure 2: (aand b) Swept-source optical coherence tomography (SSOCT)
showing the sub-internal limiting membrane bleed and intraretinal bleed
(c and d). Subretinal bleed can also be visualized in this SSOCT scan (e
and f). Early and late phases of indocyanine green angiography showing
blocked hypocyanescence and focal hypercyanescence visible at the
end of an arteriole

Figure 4: Postoperative day 7 - Swept-source optical coherence
tomography showing partial reorganization of retinal architecture with
the absence of subretinal bleed. The best-corrected visual acuity
improved up to 20/60

with balanced salt solution (BSS) and the residual bleed was
aspirated."! Zhao et al., instead of mechanical clot aspiration,
used perfluorocarbon liquid to displace out the subretinal
bleed through a retinotomy.?®! Innoue et al. and Sonmez
et al. showed good results with their modification. After tPA
injection, without further aspirating the lysed clot, they used
gas tamponade and positioning for displacing it.5! Intravitreal
tPA and pneumatic displacement without vitrectomy have also
been used widely with variable results from 60 to 100%.%"!
However, Hillenkamp et al. showed superiority of subretinal
rtPA and direct displacement of clot over intravitreal rtPA."

The technique used in our case was first described by Martel
and Mahmoud™" in cases of massive submacular hemorrhage
secondary to CNVM. A cocktail consisting of filtered air, rtPA
and bevacizumab was injected in the subretinal space. The three
different forces acting on the subretinal clot include friction,
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buoyancy, and gravity.? RtpA and the volume of mixture
injected, decrease the friction exerted by the subretinal clot.
Subretinal air decreases the buoyancy caused by the blood
cells in the clot preventing inadvertent subfoveal displacement
of the bleed. Postoperative upright positioning enables the
gravitational force. The surgical time is also reduced as
previously there existed a waiting period of 30 to 45 min for
clot lysis and the irrigation and aspiration of the clot were
performed later.’* The untoward photoreceptor damage
caused due to BSS and rtPA irrigation is also prevented. The
superior visual outcomes and immediate subretinal bleed
displacement with this technique in cases of ARMD-SMH had
been earlier described by us.!"!

Recurrence of subretinal bleed following primary surgery
in RAM has been reported by Zhao et al. and Humayun
et al.B4 The use of subretinal anti-VEGF in such scenarios
might help in treating the disease pathology and in preventing
recurrence.

IOCT helps in refining the surgeries by providing real-time
demarcation of finer structures.™ In our case, iOCT helped in
analyzing the location of sub-ILM bleed and thereby assisted
the surgeon in creating an opening with the help of vitrectomy
cutter. iOCT also helped in localizing the area of maximum
subretinal bleed thickness.

Conclusion

To conclude, iOCT-guided subretinal cocktail injection can
be considered as an alternative and needs to be investigated
further in the treatment of RRAM-associated SMH.
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