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ABSTRACT

Macular hemorrhage is a frequent complication of retinal macroaneurysms and rep-resents a
threat to central vision. We report the surgical use of recombinant tissue plasminogen activator
(rtPA) in the treatment of macular hemorrhage.

Two eyes of 2 female patients with macular hemorrhage from ruptured retinal macroaneurys-
ms were treated with subretinal rtPA injection. Visual acuities on admission were of counting
fingers (<20/400) in the 2 eyes treated. Best corrected visual acuity improved to 20/100. No major
intraoperative complications were reported.

Macular hemorrhage presents a low rate of spontaneous resolution and, left untreated, por-
tends a poor prognosis. Subretinal injection of rtPA is a challenging, yet effective surgical techni-
que, with rates of hemorrhage displacement reported between 50%-90%.
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RESUMO

A hemorragia macular é uma complicacao frequente em casos de macroaneurisma retiniano e
representa uma ameaca significativa a visao central. Neste estudo, os autores reportam o uso cirtr-
gico de ativador recombinante do plasminogénio tecidual no tratamento de hemorragia macular.

Dois olhos, de duas pacientes do sexo feminino, com hemorragia macular por rutura de macro-
aneurisma retiniano foram tratados com inje¢ao subretiniana de ativador recombinante do plas-
minogénio tecidual. As acuidades visuais a admissao eram de conta dedos (<20/400) nos 2 olhos
tratados. As melhores acuidades visuais corrigidas melhoraram para 20/100 em cada olho tratado.
Nao se registaram complicagdes operatorias.

A hemorragia macular apresenta uma baixa taxa de resolucdo espontanea e, na auséncia de
tratamento, acarreta um mau prognoéstico. A injecao subretiniana de ativador recombinante do
plasminogénio tecidal é uma técnica cirargica desafiante e eficaz, com taxas reportadas de desloca-
mento da hemorragia entre os 50%-90%.

PALAVRAS-CHAVE: Ativador de Plasminogénio Tecidual; Hemorragia Retiniana/tratamento;
Inje¢Ges Intravitreas; Proteinas Recombinantes
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INTRODUCTION

Macular hemorrhages represent a significant threat to
central vision. Its main causes are neovascular age-related
macular degeneration (AMD) and rupture of retinal arte-
rial macroaneurysms (RAM).!

Retinal arterial macroaneurysms (RAM) are cha-
racterized by an acquired focal dilation of a retinal arteriole
(usually fusiform or saccular). Although uncommon, RAM
are more frequently found in elderly women, and are hi-
ghly associated with systemic hypertension and arterios-
clerosis. Visual prognosis in eyes with RAM can be favora-
ble, unlike neovascular AMD, where macular hemorrhages
portend a poor prognosis.?

Untreated, macular hemorrhages can cause ir-
reversible damage to the retina, photo-receptores and the
retinal pigment epithelium (RPE), from direct toxic effect
of the iron in the haemoglobin and from blood clot forma-
tion.? Early intervention is paramount in preserving visual
acuity and retinal function.

Recombinant tissue plasminogen activator (rtPA) con-
verts plasminogen into plasmin and was introduced in the
1990s to promote clot liquefaction and accelerate the he-
morrhage clearance. In 1996, Heriot first described the use
of intravitreal injection of rtPA and gas for the treatment
of macular hemorrhage.* Surgical options have evolved,
with injection of rtPA, subretinal or intravitreal, combined
with gas/air tamponade, being frequently used nowadays.
The rationale of these methods involves the displacement
of submacular blood to an extrafoveal location, preventing
damage to the photoreceptors.*®

CASEREPORT

Two female pseudophakic patients, aged 76 and 81 ye-
ars old, presented to the Emergency Department complai-
ning of sudden unilateral vision loss. On ophthalmological
examination, patient 1 presented best corrected visual acui-
ties of 20/20 on the right eye and counting fingers at 20 cm
(<20/400) on the left eye, with a relative afferent pupillary
defect of the left eye. Slit-lamp examination showed bilate-
ral pseudophakia and mydriatic fundoscopy was normal
on the right eye and revealed an extensive macular hemor-
rhage on the left eye.

Patient number 2 presented with a history of
sudden left eye vision loss with 8 days of evolution. Best
corrected visual acuities were 20/25 on the right eye and
counting fingers at 50 cm (<20/400) on the left eye. Slit-lamp
examination showed bilateral pseudophakia and dilated
fundus examination revealed hemorrhage of the inferior
macular area. Right eye fundus was normal, with absence
of drusen or pigmentary changes, making the diagnosis of
age-related macular degeneration unlikely.

OCT was performed on admission and the OCT
findings are compatible with massive macular multilevel
hemorrhages (Fig.s 1 and 2).
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Figure 1 OCT on admission from patient 1. There is distension of the poste-
rior hyaloid and ILM with a large posterior cystic space, hyperreflective on
the surface and with shadowing effect, limiting the view of the retina

Figure 2 OCT on admission from patient 2. A considerable retinal thicke-

ning with accumulation of hyporeflective material, mainly on the subreti-
nal space, is evident. On the internal layers of the temporal retina, a round
formation is visible, compatible with a macroaneurysm

The eyes were submitted to PPV with subretinal injec-
tion of rtPA. The surgical technique involved performing
a standard three-port 23-gauge PPV with core vitrectomy
and posterior hyaloid detachment (using triamcinolone
acetonide). After complete posterior vitreous detachment,
the internal limiting membrane (ILM) was peeled and pre-
retinal blood aspired. Then, a 41-gauge flexible cannula
(attached to a 20-g cannula) was inserted via sclerotomy.
The 41-g cannula was inserted into the subretinal space and
rtPA injected, in a maximum quantity of 50 ug (dissolved
in balanced salt solution — the total amount of the solution
de-pends on hemorrhage size), creating a local retinal de-
tachment, and promoting inferior displacement of the he-
morrhage. After fluid-air exchange, tamponade with sulfur
hexafluoride (SF6) was completed.

On the first patient, after the aspiration of a large com-
ponent of preretinal blood, a smaller component of subre-
tinal blood was noticed and was mobilized after the subre-
tinal rtPA injection. On the second patient, the blood was
mainly in the intraretinal and subretinal spaces.

In the immediate postoperative period, patient
number 1 suffered from nausea and vomiting, which re-
sulted in hyphema and required surgical intervention with
anterior chamber washout. No other complications were
reported, intra or postoperatively.

Visual acuities improved to 20/100 in the 2 eyes
submitted to treatment, one month postoperatively. OCT
was repeated (Fig.s 3 and 4) and showed absence of macu-
lar hemorrhage, with normalization of retinal architecture
and foveal depression. Different degrees of outer retinal
atrophy were also evident on OCT.
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Figure 3 OCT from patient 1, two months postoperative. Outer retinal
atrophy and absence of macular hemorrhage are noticed

Figure 4 OCT from patient 2, two months postoperative. There is temporal

retinal thinning and disorganization of internal layers, as well as outer re-
tinal atrophy with disruption of the ellipsoid. No intraretinal or subretinal
blood is visible

DISCUSSION

Submacular hemorrhage has a low rate of spontaneous
resolution and, left untreated, visual prognosis is poor.!
Surgical intervention should be performed as soon as pos-
sible, ideally in first 14 days of the hemorrhage, because
longer time of hemorrhage is associated with worse func-
tional outcomes.® Functional outcome is also associated
with hemorrhage size, with bigger diameter of the hemor-
rhage associated with worse final visual acuity.”

The ideal candidate for vitrectomy combined with su-
bretinal rtPA and tamponade is a patient with a recent-on-
set and large/medium-sized hemorrhage from a ruptured
RAM, with blood located mainly in the subretinal space.
Patients with a large component of sub-RPE blood or with
massive hemorrhages extending beyond the vascular arca-
des present a very poor prognosis, even with treatment.

Treatment of macular hemorrhages with com-
bined subretinal rtPA and air or gas tamponade is quite
effective, with studies reporting rates of hemorrhage dis-
placement from 50%-90%.5'° Subretinal rtPA seems to be
more effective than intravitreal rtPA, although it may be
associated with higher complication rates."® Complications
of subretinal rtPA include rebleeding and vitreous hemor-
rhage, retinal detachment or macular hole formation.®

Subretinal injection of rtPA is a challenging, yet
effective, option for the management of macular hemor-
rhages. Displacement of the hemorrhage from the macular
area can improve the prognosis in these eyes.
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