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High resolution imaging with optical coherence tomography angiography and offset pinhole adaptive optics
scanning light ophthalmoscope helped us visualize the hemodynamic and structural changes in a ruptured retinal
arterial macroaneurysm in a 78-year-old woman. Intravitreal injection of anti-vascular endothelial growth factor
was administered to ameliorate the condition.

1. Case report

A 78-year-old woman with a 5-day-history of decreased visual acuity
(VA) in her left eye was referred to our clinic. The initial VA was 20/100.
Color fundus photography showed retinal hemorrhage around the
retinal arterial macroaneurysm (RAM) and optical coherence tomogra-
phy (OCT) showed serous retinal detachment (Fig. 1 A, B, and F). Op-
tical coherence tomography angiography (OCTA) showed blood flow
signal within the RAM (Fig. 1 C and G), and the offset pinhole adaptive
optics scanning light ophthalmoscope (AOSLO) video revealed pulsation
and thinning of the arterial wall (Fig. 1 D-E, and video 1). The patient
was administered intravitreal ranibizumab injection at the initial visit.
One month after injection, the VA improved to 20/30, and the retinal
exudative changes resolved substantially (Fig. 2 A,B, and F). OCTA
detected no indicative intra-aneurysmal flow signal (Fig. 2 C and G),
and offset pinhole AOSLO showed that the RAM was non-pulsatile and
complete RAM occlusion had been achieved (Fig. 2 D-E, and video 2).

2. Discussion

Retinal arterial macroaneurysm (RAM) is a fusiform dilation of the
retinal artery, and is common in elderly females.! Ruptured RAMs can
cause retinal exudative changes and a sudden decrease in VA. Using
fluorescein angiography (FA), Shults et al.! reported that in three (60 %)
of five patients, the RAMs were pulsatile, and the pulsation was asso-
ciated with more retinal exudation. The pulsation examined by FA may
be a good clinical indicator of disease activity and visual outcomes.'

More recently, non-invasive imaging techniques including OCT and
OCTA have been applied for evaluating the morphology of RAMs.>*
However, it is challenging to examine the real-time intra-aneurysmal
blood flow with FA, OCT, and OCTA modalities.

To date, direct laser photocoagulation is the first line treatment of
RAM. Although focal laser treatment of a RAM can be effective and can
achieve RAM closure resulting in a dry macula, the treatment is fraught
with the risk of occlusion of the associated retinal artery and rupture of
the RAM. Recently, the effectiveness and safety of the intravitreal anti-
vascular endothelial growth factor (VEGF) injection has been reported.4
However, real-time imaging of RAM for pre- and post-intravitreal
anti-VEGF treatment has not yet been performed.

We have recently succeeded in elucidating the hemodynamic and
ultrastructure of microaneurysms in retinal vein occlusion in vivo by
using offset pinhole AOSLO.” In this case report, we administered an
intravitreal injection of anti-VEGF for a ruptured RAM and examined the
hemodynamic and structural changes pre- and post-treatment using
OCTA and offset pinhole AOSLO. Although the mechanisms of RAM
closure after anti-VEGF treatment were not fully elucidated, our case
suggested that anti-VEGF treatment has an effect of organizing and
remodeling the affected vessel wall, consequently stopping the pulsation
of the RAM. Mansour and associates speculated that one of the possible
mechanisms of RAM closure after anti-VEGF treatment is that VEGF
blockade might alter the balance between coagulation and fibrinolysis
inside the RAM leading to thrombosis and RAM remodeling.

A previous study reported macular edema recurrence after intra-
vitreal anti-VEGF treatment in a few cases.” Although fluid control was
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Fig. 1. A ruptured retinal arterial macroaneurysm (RAM) was detected in the left eye of a 78-year-old-female. Color fundus photography and optical coherence
tomography (OCT) show retinal and subretinal hemorrhage and serous retinal detachment around the RAM (A, B, and F) (arrow indicates the RAM in OCT). OCT
(OCT-A1, Canon) shows blood flow signal within the RAM lesion (C and G). Offset pinhole adaptive optics scanning light ophthalmoscope shows pulsation and
extreme thinning of the affected arterial wall with high resolution (D-E, and Video 1). (For interpretation of the references to colour in this figure legend, the reader is

referred to the Web version of this article.)

successfully achieved with a one-time treatment in our case, the possi-
bility of recurrence remained even if the RAM lesion was organized.

3. Conclusions

High resolution imaging with OCTA and offset pinhole AOSLO aid
visualization of the hemodynamic and structural changes in a ruptured
RAM pre- and post-intravitreal ranibizumab treatment in vivo. This case
suggests that intravitreal anti-VEGF treatment may ameliorate the
pathologic condition by organizing the affected vessel wall and by
thrombosing within the RAM.

Patient consent

Consent to publish this case report has been obtained from the pa-
tient in writing.
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Fig. 2. Findings of the retinal arterial macroaneurysm (RAM) one month after intravitreal ranibizumab injection. Color fundus photography shows substantial
regression of the retinal exudative changes (A) and the RAM appears greyish-white and smaller (B). Optical coherence tomography (OCT) shows complete resolution
of the retinal hemorrhage and serous retinal detachment (F) (arrow indicates the RAM in OCT). Optical coherence tomography angiography shows the absence of
blood flow signal in the RAM lesion (C and G). Offset pinhole adaptive optics scanning light ophthalmoscope video shows non-pulsative RAM lesion, suggesting
organization of the affected arterial wall (D-E, and Video 2). (For interpretation of the references to colour in this figure legend, the reader is referred to the Web
version of this article.)
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