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Abstract
Purpose: To describe a new technique in removing sub-macular hemorrhages (SMH) in traumatic patients and results.

Methods: In this technique, patients with SMH, a complete three port vitrectomy was performed. Using a back flush instrument and
soft tip needle, considering safe distance from silicon tip to retina, SMH is swept using gentle flushes to an other site far from the
macula in which clots were removed via a retinotomy site. In a case with macular hole, the hemorrhage was drained via the hole.

Results: In case one, SMH was swept to the temporal of the macula and removed via a retinotomy. Best corrected visual acuity was

improved from hand motion to 20/ 30. In the second patient, four weeks after trauma, SMH was removed and after three weeks
the BCVA was improved to 20/25 (after three weeks). In the third case that had traumatic macular hole in first place, the SMH was

drained via the macular hole and BCVA was improved from hand motion to 20/100.
Conclusion: Sub-Macular hemorrhage sweeping using back flush after a complete vitrectomy seems to be efficacious in restoring
macular anatomical and visual function.

Keywords: Sub Macular Hemorrhage; Vitrectomy; Visual Function; Trauma

Introduction

In order to recover vision, in patients with SMH, a surgical pro-

Ocular trauma may induce choroidal rupture and as choroid is a

cedure is proposed, usually with the intravitreal injection of gas

mechanisms: the presence of iron hemosiderin and fibrin in the

subretinal injection of t-PA and air tamponade was performed

bloodful tissue, it usually result in submacular hemorrhage (SMH)

[1]. Subretinal hemorrhage damages tissue through a variety of
blood has toxic effects on the overlying photoreceptors, mechanical effect due to clot retraction can sheer and damage the photoreceptors, and physical separation of the photoreceptors from the
retinal pigment epithelium (RPE) causes both atrophy and can end

with disciform scar formation. Because of hematotoxicity and he-

mosiderin effects on the retina, the outcome for untreated SMH is
poor and subsequently fibrotic degeneration of the retina and RPE

may worsen the condition. In some cases, choroidal neovascular-

only or gas with recombinant tissue plasminogen activator (t-PA)

without carrying out a vitrectomy [4-7]. Moreover, vitrectomy,
with good visual outcome. However, in these technics, SMH is not

removed and just helped in displacing the hemorrhage, from the
macula to anywhere else.

Here, we aim to report a novel surgical technique to remove

and drain SMH via a retinotomy site AWAY the macula, after a deep
three port pars plana vitrectomy.

ization may happen [2,3].
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Methods
Patients
In an interventional case series, conducted at Beirut Eye and

ENT (Ear, Nose, Throat) Specialist Hospital - BESH, Beirut, Lebanon, patients with traumatic submacular hemorrhage and visual

reduction whom their diagnosis was confirmed by Optical Coher-

ence Tomography (TOPCON) were included. Patients had a history
of blunt trauma and open globe injuries were excluded. Best corrected visual acuity and refraction was also acquired. The study

and its data acquisitions all were approved by the Ethical Committee of Beirut eye and ear specialist hospital. Patients were enrolled

after providing written informed consent, in compliance with the
Declaration of Helsinki. Written informed consents for publication
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Case 1

A 22 year old male patient with a history of car accident and

head trauma ten days before was referred. In fundus exam and OCT,
choroidal ruptures not involving the macular center and submacular hemorrhage extended to the superotemporal of the macula

with visual acuity of hand motion in the left eye were found. Due

to macular involvement, pars plana vitrectomy with submacular
hemorrhage sweeping and drainage from a retinotomy near the

superotemporal retinal vein was performed. Endolaser around

the retinotomy was done and eye was filled with SF6 gas. After 4
weeks, final visual acuity was improved to 20/32.

Pre operation fundus photo and OCT of left eye

of the clinical details and clinical images were obtained from the
patients.

Surgical method
In all patients standard three port 23 gauge triamcinolone ace-

tonide assisted pars plana vitrectomy was performed and poste-

rior vitreous detachment was induced. Because of traumatic insult,

Figure 1

periphery of the retina was checked for any retinal break, and in

case, barrier laser was done. After that, using a back flush and a 23
gauge silicone soft tip needle, subretinal hemorrhage were swept

from the temporal of the disc to a retinotomy site away of the mac-

Post operation fudus photo and OCT

ula. The distance from the soft tip to the retina was set to be secure,
not so near to traumatize the retina or not so far to reduce the efficacy of liquid flush, usually 2 - 3 millimeters. Using intraocular dia-

thermy, a retinotomy site was performed at least one disc diameter
far from the macula. By applying pressure on the silicon shaft of the
back flush, shock wave will allow the big submacular clot to break

Figure 2

allowing us to sweep the smaller clot through the retinotomy site

and so on for the rest of clots until hemorrhage was totally drained.
The retinotomy site was barried by light endolaser spots. No ac-

tive or passive draining through retinotomy site was done. In case

of macular hole, the clots were been pushed via the macular hole.
After air/fluid exchange, SF6 or silicone oil WERE used, based on
the other effects of the trauma on the eye.

One week, one month and three months after surgery, patients

were followed and OCTs were performed for the patients.

Case 2
A 29 year old male patient with a history of building fall and

admission in intensive care unit due to multiple traumas, was referred three weeks after systemic improvement. The visual acuity

was finger count of 2 meters and submacular isolated hemorrhage
was found. Due to macular involvement, pars plana vitrectomy
with submacular hemorrhage sweeping and drainage from a reti-
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notomy one disc diameter superior to the macula was performed.
Endolaser around the retinotomy was done and eye was filled with
SF6 gas. After 4 weeks, visual acuity was improved to 20/25.
Fundus photo of left eye at ICU
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Case 3

A 23 year old male patient with a history of car accident was re-

ferred. The visual acuity was hand motion. In fundus exam vitreous

hemorrhage, macular hole, choroidal ruptures near the optic disc,
submacular hemorrhage and localized retinal detachment around

the hole were found. Pars plana vitrectomy with submacular hemorrhage sweeping and guiding the clots through the macular hole

without performing internal limiting membrane. Silicone oil was
used as the tamponade. After 4 weeks, all the subretinal hemorrhage was removed and visual acuity was improved to 20/100.
Pre operation fundus photo and OCT

Figure 3

Post operation and sub macular haemorrhage sweeping OCT
and fundus photo

Figure 5

Figure 4
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Post operation fundus photo and OCT

Many surgical approaches have been proposed. In most of them

a fibrinolytic is used to dissolve the hemorrhage clot and pneumatic displacement from the macula to more peripheral loci and

save the fovea [9-11]. In these presented cases, the hemorrhage

still remained and may destruct somewhere else in the posterior
pole, but not the macula. On the other hand, the most frequent used

fibrinolytic is the tPA. It has been shown that tPA is toxic to the
retina [12,13]. Moreover, in some cases, there is a doubt whether it

penetrate enough into the subretinal space or not. Kamei., et al. had
shown that intravitreal tPA labeled with fluorescein isothiocyanate
did not diffuse across the neurosensory retina to the subretinal

space in the rabbit [11,14]. Therefore, it is concluded that enough
amount of tPA may not enter the subretinal space to liquefy the
subretinal blood clot. Therefore, it has been proposed to inject tPA
subretinaly during vitrectomy [8].

Due to recent improvements in small gauge vitrectomy in recent

years, a surgical approach with adjuvant tPA usage and gas tamponades is preferred instead of previous technics which avoids intraocular surgeries and only included intravitreal injections [8,14].
In our technique, we perform pars plana vitrectomy and used

back flush and soft tip head to dislocate the hemorrhage from the

subfoveal space to a more temporal area and guide the small clots
via a retinotomy. No active or passive aspiration through retinotomy or macular hole were done. We did not use tPA, and our visual
results and anatomic changes evaluated by OCT, were shown to be
Figure 6

Discussion and Conclusion
Choroidal rupture may occur in nearly 5% of ocular blunt trau-

ma, and if it took place in the macula, visual acuity may not improve

better than 20/40 [3]. Although in some case visual loss reversed,
SMH affects the photoreceptors and make a permanent visual loss.
Iron derived from hemoglobin affects the photoreceptors and has
a destructive effect on the outer layers of the retina. SMH form a

direct mechanical barrier and deprives the photoreceptors from

receiving metabolic support of the choriocapillaries and the RPE
[2]. Therefore removing SMH from direct contact to the fovea may
save the vision.

superior to previous techniques, even injections or vitrectomies
combined with tPA and expansile gas. We also used expansile gas

or silicone oil tamponade, but the main difference is that we drain
the subretinal hemorrhage and not just displacing it.
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