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Abstract: Herein, we report our experience in treating extensive traumatic submacular hemor-
rhage with a single dose of intravitreal ranibizumab. A 23-year-old healthy Malay man presented
with a progressive reduction of central vision in the left eye of 2 days’ duration following a
history of blunt trauma. Visual acuity was reduced to counting fingers. Examination revealed
infero-temporal subconjunctival hemorrhage, traumatic anterior uveitis, and an extensive sub-
macular hemorrhage with suspicion of a choroidal rupture in the affected eye. He was initially
treated conservatively with topical prednisolone acetate 1%. The subconjunctival hemorrhage
and anterior uveitis resolved but his vision remained poor with minimal resolution of the sub-
macular hemorrhage at 1 week follow-up (day 12 post-trauma). In view of the poor resolution
of submacular hemorrhage, he was treated with a single dose of 0.5 mg intravitreal ranibizumab
at day 20 post-trauma. At 4 weeks post-intravitreal ranibizumab, there was an improvement in
visual acuity (from counting fingers to 6/45) and complete resolution of the submacular hem-
orrhage with presence of a choroidal rupture scar temporal to the fovea, which was not seen
clearly at presentation due to obscuration by blood. His visual acuity further improved to 6/18
at 3 months post-trauma. Although this single case had a favorable outcome, a large popula-
tion cohort study is needed to establish the effectiveness of intravitreal ranibizumab in treating
extensive traumatic submacular hemorrhage.
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Introduction

Submacular hemorrhages can be caused by several conditions such as trauma in all
age groups and age-related macular degeneration (ARMD), polypoidal choroidal vas-
culopathy (PCV), and macroaneurysms in the elderly.! Unfortunately, any submacular
hemorrhage will result in devastating visual loss if inappropriately managed. The
important prognosis factors for vision recovery in traumatic submacular hemorrhage
depend on the nature of the injury, length of time before treatment is sought, area
of the retina involved, and pre-existing macular function. Damage to the retina can
occur within 24 hours and the opportunity for successful recovery is within 2 weeks
of onset.??

The management of traumatic submacular hemorrhage has evolved tremendously —
from traditional submacular surgery with large retinotomy to a safer pneumatic dis-
placement procedure with or without a tissue plasminogen activator (tPA).> The success
of anti-vascular endothelial growth factor (VEGF) in treating submacular hemorrhage
related to ARMD, proliferative retinopathy, and PCV is well established, but, as far as
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we are aware, there are no reported studies regarding its usage
in traumatic submacular hemorrhage.

Submacular surgery and pneumatic displacement with the
use of tPA injection are not without potential complications.
Retinal detachment, retinal toxicity, and recurrent hemor-
rhage do occur.* The success of submacular surgery and pneu-
matic displacement with gas tamponade are directly related
to the duration of the interval between trauma onset and time
of seeking treatment because the surgical procedure is only
applicable if the patient seeks treatment within 2 weeks of
the trauma involving submacular liquefied blood.'?

Herein, we report a case of extensive traumatic submacu-
lar hemorrhage that was successfully treated with a single
dose of intravitreal ranibizumab.

Case report

A 23-year-old healthy Malay man presented with reduced
central vision in his left eye of 2 days’ duration following
a history of blunt trauma. He alleged that his left eye had
accidentally been hit by a racket while playing badminton.
Following the trauma, he developed a reduction in his left
central vision that progressively worsened and was associ-
ated with mild eye pain. However, there were no floaters,
flashes of light, or curtain field defects. He had good vision
premorbidly in both eyes prior to the incident.

Ocular examination revealed visual acuity in the left
eye was counting fingers at 1 meter and 6/6 in the fellow
eye. The anterior segment of the left eye showed a pres-
ence of an infero-temporal subconjunctival hemorrhage
and a mild anterior chamber reaction. There was absence of
relative afferent pupillary defect. Left-eye fundus examina-
tion revealed an extensive submacular hemorrhage with
suspicion of a choroidal rupture at the inferior margin of
the submacular hemorrhage (Figure 1). No retinal tear or
retinal detachment was seen. The right eye appeared normal
on examination. Optical coherence tomography of the left
eye showed increased macular thickness with presence of
submacular hemorrhage (Figure 2A and B).

He was diagnosed with traumatic subconjunctival hemor-
rhage, anterior uveitis, and extensive submacular hemorrhage
of'the left eye, most probably secondary to choroidal rupture
following blunt trauma. He was treated with 4-hourly topical
prednisolone acetate 1% in the left eye for the mild traumatic
anterior uveitis and treated conservatively for the submacular
hemorrhage. At follow-up at 1 week (day 12 post-trauma),
there was no improvement in the vision in his left eye.
The subconjunctival hemorrhage and anterior uveitis were
resolved, but there was minimal resolution of the submacular

N

Figure | Left fundus showing extensive submacular hemorrhage with suspicion of
choroidal rupture (arrow) at presentation (day 2 post-trauma).

hemorrhage (Figure 2C and D). The prednisolone acetate 1%
eye drop doses were tapered and then stopped within 2 weeks.
In view of the lack of improvement in his vision and poor
resolution of the submacular hemorrhage, we decided to trial
intravitreal ranibizumab, which was a first for us in treating
traumatic submacular hemorrhage.

After discussing various treatment options with the
patient and obtaining his informed consent, a single dose of
0.5 mg intravitreal ranibizumab was administered to his left
eye using an aseptic technique in a surgical theatre on day 20
following trauma. Four weeks post-intravitreal ranibizumab,
his left visual acuity was found to have improved from count-
ing fingers to 6/45. Fundus examination revealed a complete
resolution of the submacular hemorrhage with fibrosis scar.
A choroidal rupture scar temporal to the fovea was observed,
which had not been seen at presentation due to obscuration
by blood (Figure 3). Repeat optical coherence tomography
showed a reduction in macular thickness and resolution of
the submacular hemorrhage with restoration of anatomical
retinal architecture (Figure 2E and F). By 3 months following
the trauma, the patient’s left visual acuity was found to have
further improved to 6/18.

Discussion

Several factors contribute to poor anatomical as well as func-
tional visual recovery in traumatic submacular hemorrhage.
These include mechanical damage to the photoreceptors by
fibrin infiltration, shearing of photoreceptor cells, iron and
hemosiderin toxicity, impaired nutrient supply to the photo-
receptors, and fibrotic macular scarring.?* This indicates that
the faster the blood clot resolves, the better anatomical and
functional visual recovery is likely to be, since retinal degen-
eration over areas of dense fibrin occurs within 3—14 days.’
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Figure 2 Optical coherence tomography of the left eye showing increased macular thickness with presence of submacular hemorrhage at presentation (A and B), minimal
reduction of submacular hemorrhage at | week follow-up (C and D), and resolved submacular hemorrhage with restoration of anatomical retinal architecture at 4 weeks

post-intravitreal ranibizumab (E and F).

There is no formal consensus on the management of sub-
macular hemorrhage. In our case, which involved a young
man with a premorbidly healthy retina, several treatments
could have been offered to him. Submacular surgery was one
of the options, but it has devastating complications related
to its surgical technique, such as removing retinal pigment
epithelium (RPE) and photoreceptor layers together with the
blood clot.? Further, the anatomical uncertainty due to the
obscuration caused by the hemorrhage can make the surgical
procedure more difficult and unpredictable. The Submacular
Surgery Trial,® which was undertaken in age-related macular
hemorrhage patients, also reported that subretinal extraction
of hemorrhage produced equivocal results in comparison to
the observation group.

Pneumatic displacement with or without tPA may have
been a better option, but this treatment also has certain
limitations. Improper pneumatic displacement can lead to
shearing of the photoreceptor layers, which will worsen final
vision outcome.”® In addition, the penetration of tPA into the
sub-RPE space is poor compared with that of ranibizumab,

which indirectly compromises the effect of tPA in deeper
subretinal hemorrhage.”®

Conservative treatment involving just observation could
have been an option with our patient. However, it would not
have been suitable because of the presence of a wide area of
submacular hemorrhage involving the fovea, which can pre-
dispose a higher risk of poor visual outcome due to the pos-
sibility of dense scarring by fibrin-mediated retinal damage.
Further, the age of the patient needed to be considered. When
the patient is healthy and young, it is better to offer another
treatment modality rather than just simple observation. In our
case, we decided to trial intravitreal ranibizumab.

Intravitreal ranibizumab has been successfully used to
treat submacular hemorrhage related to retinal vascular dis-
eases such as ARMD, PCV, and proliferative retinopathy.
As far as we are aware, there have been no reported cases of
traumatic submacular hemorrhage treated with ranibizumab.
However, in our case, the ranibizumab rapidly resolved
the submacular hemorrhage, restored the patient’s retinal
architecture, and achieved satisfactory visual recovery.
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Figure 3 Left fundus showing complete resolution of submacular hemorrhage with
fibrosis scar and choroidal rupture scar at 4 weeks post-intravitreal ranibizumab.

The basis of its effectiveness in treating traumatic submacular
hemorrhage as in our case is not clearly known. We postulate
that the anti-VEGF property as an anti-inflammatory agent
played an important role.

Vascular tissue trauma is usually associated with an
acute release of large amounts of VEGF as part of the heal-
ing process.’ This large amount of VEGF may be associated
with extensive tissue inflammation due to the high amount
of neutrophils released,’ which may lead to excessive tissue
reaction, delayed healing, and dense scarring. Besides its
anti-angiogenesis effect, ranibizumab has also been proven
to be a good anti-inflammatory agent, as it modulates inflam-
matory cells — in particular, fibroblast-related activities.!*!
It has demonstrated good penetration into deeper retinal tis-
sues, including the subretinal tissue and sub-RPE space. This
may explain its effectiveness in treating conditions related to
retinal trauma, including traumatic submacular hemorrhage.*
Additionally, ranibizumab has also shown an excellent anti-
scarring effect in post-trabeculectomy patients by increasing
bleb survival rate.'!" However, our hypothesis on the signifi-
cance of the anti-VEGF property of ranibizumab is just an
assumption based on a single case, so further investigation
is needed to establish an association.
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Conclusion

Although a favorable outcome was achieved in this case, a
large population cohort study is needed to establish the safety
and effectiveness of ranibizumab in treating extensive trau-
matic submacular hemorrhage. If the results of such a study
were favorable, this would enable this treatment to become
an alternative or adjuvant therapy to traditional surgery and
conventional pneumatic displacement with tPA as a primary
treatment in managing traumatic submacular hemorrhage.
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