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Abstract
We report a novel case of vitreous hemorrhage associated with suspected rupture of 2-disc-
diameter retinal arterial macroaneurysm on the optic disc. A 90-year-old woman presented 
with blurred vision (sudden onset) in her left eye. Examination of the fundus revealed acute 
onset vitreous hemorrhage of unknown origin without retinal detachment. She underwent 
vitrectomy, but after excision of the dense vitreous hemorrhage, a 2-disc-diameter hematoma 
appeared on the optic disc and was removed promptly. Because the bleeding at the base of 
the hematoma was of arterial origin and pulsating, the first vitrectomy could not achieve he-
mostasis. Five days after the first surgery, we performed a second vitrectomy. This revealed a 
subretinal hemorrhage along the superior and inferior arcade vessels and a macular hole, 
which was almost completely closed with an inverted internal limiting membrane flap. Unfor-
tunately, the macular hole reopened 41 days after the second surgery. In patients presenting 
with only a large hematoma on the optic disc, it might be prudent to leave the hematoma. 
However, this large retinal arterial macroaneurysm was on a rare location on the optic disc, 
making it doubly difficult for the surgeons to diagnose and choose the best option intraop-
eratively. The differential diagnosis for dense vitreous hemorrhage of unknown origin should 
include a large retinal arterial macroaneurysm on the optic disc.
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Introduction

Dense vitreous hemorrhage occurs in conditions such as proliferative diabetic reti-
nopathy, age-related macular degeneration, rhegmatogenous retinal detachment, retinal 
vein occlusion, retinal arterial macroaneurysms, posterior vitreous detachment, uveitis, 
trauma, and the Telson syndrome. In such cases, vitrectomy is often used to remove the 
vitreous hemorrhage and treat the primary disease or cause to avoid recurrence.

Herein, we report a case of dense vitreous hemorrhage with a 2-disc-diameter hematoma 
on the optic disc. After removing the hematoma, pulsating arterial bleeding caused subretinal 
hemorrhage and a macular hole.

Case Presentation

A 90-year-old woman was referred to the Osaka University Hospital with acute onset 
vitreous hemorrhage of unknown origin. She reported a sudden onset of blurred vision in her 
left eye. On examination, her best-corrected visual acuity was light perception in the left eye 
and 20/16 in the right eye, and her intraocular pressure was 13.0 mm Hg OD and 12.0 mm 
Hg OS. Fundus examination of the left eye by B-mode ultrasonography revealed dense vitreous 
hemorrhage without retinal detachment. A bulge on the optic disc was also detected (Fig. 1a). 
Additionally, she had a history of hypertension, but her blood pressure was well-controlled 
with oral medication. Results of preoperative systemic examinations revealed a thoracic 
aortic aneurysm. A pars plana vitrectomy was performed to treat the dense vitreous hemor-
rhage in her left eye. After excision of the vitreous hemorrhage, a two-disc-diameter hematoma, 
which looked encapsulated, appeared on the optic disc and was promptly removed (Fig. 1b). 
Because the source of the hemorrhage was arterial and pulsating, the first vitrectomy could 
not achieve hemostasis (Fig. 1c, d). Aside from the optic disc hematoma, other areas of the 
eye, such as the macula, arcade vessels, and the peripheral retina, showed no lesions. Five 
days after the first surgery, we performed a second vitrectomy, which revealed subretinal 
hemorrhage along the superior and inferior arcade vessels and a macular hole (Fig. 2a). To 
prevent recurrent bleeding, we trimmed the edges of the hematoma on the optic disc to 
minimize its size. Because the macular hole, caused by the retinal arteriolar aneurysm rupture, 
was refractory [1, 2], we closed it using the indocyanine green-assisted inverted internal 
limiting membrane flap technique (Fig. 2b). The macular hole, which was almost closed 
(Fig. 2c), reopened 41 days after the second vitrectomy (Fig. 3a, c, d). The patient did not wish 
to undergo further surgeries. The left eye was actively monitored at subsequent follow-up 
visits.

Discussion

In our case, removal of the hematoma on the optic disc resulted in pulsating arterial 
bleeding. We could not make a definitive diagnosis, however, and presume with a high 
probability that the cause of this vitreous hemorrhage was a ruptured arteriolar aneurysm 
for several reasons. We did not find any underlying issues that could cause vitreous hemor-
rhage other than the hematoma on the optic disc. The hematoma looked encapsulated with 
a film on its surface. Additionally, the patient had a history of hypertension, and a thoracic 
aortic aneurysm was found during the preoperative examination. Arterial macroaneu-
rysms are associated with systemic vascular conditions such as hypertension in about 20% 
of the cases [3].
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On that assumption, discontinuing the second surgery without removing the hematoma 
on the optic disc was judged as the best option because removing the hematoma would 
have resulted in pulsating arterial bleeding, making hemostasis difficult. However, this 
case presented 3 obstacles that made diagnosis difficult. First, arterial macroaneurysms 
on the optic disc are relatively rare, accounting for only 3.7% of all retinal arterial 
macroaneurysms cases. Acquired retinal arterial macroaneurysms often develop in the 
posterior pole and are mostly confined to the first 3 orders of retinal arterial bifurca- 
tions [3].

The second reason that complicated the diagnosis of the optic disc hematoma as a 
retinal arterial macroaneurysm was its size. Tezel et al. [4] reported that the mean size of 
retinal arterial macroaneurysms was about 281.60 ± 57.28 μm. However, the present 
retinal arterial macroaneurysm was about 2-disc-diameters in size. One case of a large 
retinal arterial macroaneurysm at the first bifurcation has been reported [5]; however, 
there are no reports of a large retinal arterial macroaneurysm on the optic disc. Intraop-
eratively, the hematoma was red, not pulsatile, and appeared to be filled with coagulants. 

a b

c d

Fig. 1. a B-mode ultrasonographic image of the left eye at the first clinical examination, showing vitreous 
hemorrhage without retinal detachment. A bulge on the optic disc can be observed. b After removal of the 
vitreous hemorrhage, an encapsulated hematoma can be seen on the optic disc. c Immediately after removal 
of the hematoma, the pulsating arterial bleeding could not be stopped. d An attempt to remove the pulsating 
arterial bleeding resulted in new vitreous hemorrhage.
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Therefore, the original retinal arterial macroaneurysm might have been smaller, as stated 
in previous reports [3, 4, 6–8]. However, we estimate that the size of the macroaneurysm 
in our patient increased gradually because the retinal arterial pressure is higher in the optic 
disc than in any other part of the eyeball. In fact, a previous report stated that the diameter 
and area of macroaneurysms correlate significantly with the diameter of the relevant 
arterial segment [4]. Moreover, Tezel et al. [4] concluded that hemorrhagic macroaneu-
rysms are close to the optic disc and are located on relatively large arterioles. The present 
case is consistent with this conclusion.

Finally, dense vitreous hemorrhage did not allow us to diagnose its cause preopera-
tively. All the preoperative clinical information we had was the B-mode ultrasonographic 
image shown in Figure 1. Retinal arterial macroaneurysms usually undergo spontaneous 
involution [5, 6, 9, 10]. To the best of our knowledge, a case of dense vitreous hemorrhage 
that was associated with a rupture of an arterial macroaneurysm on the optic disc has not 
been reported yet. This made the definitive diagnosis and decision-making during the first 
surgery very challenging. Complications in this case were subretinal hemorrhage and 
formation of a macular hole. Generally, arteriolar aneurysms on the optic disc present 
limited complications [5, 6, 9, 10], and the prognosis is good in most cases [3]. The first 

a b

c

Fig. 2. a Subretinal hemorrhage was seen around the optic disc. To avoid recurrent bleeding, we trimmed 
the edges of the hematoma on the optic disc to minimize its size. b One-third disc-diameter macular hole and 
preretinal hemorrhage from it are seen (white arrow). Inverted ICG-assisted internal limited membrane flap 
(arrowhead) technique was performed to close the macular hole. c OCT images acquired after the second 
surgery show that the macular hole was almost completely closed. ICG, indocyanine green; OCT, optical co-
herence tomographic.
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surgery presented no abnormal findings except the hematoma on the optic disc; however, 
on excision of the optic disc hematoma, pulsating arterial bleeding occurred from the disc 
and hemostasis could not be achieved. The surgery was concluded with high intraocular 
pressure to achieve hemostasis. The second surgery was performed 5 days after the first. 
The first surgery resulted in subretinal hemorrhage and the formation of a macular hole. 
We surmised that the optic disc hemorrhage that had developed at the end of the first 
surgery stopped, coagulated, and remained on the optic disc. The high intraocular pressure 
prevented further pulsatile, vigorous bleeding from entering the vitreous cavity. Conse-
quently, it flowed under the retina and passed into the fovea, where the adhesion was weak. 
In addition, removal of the arterial macroaneurysm in the first surgery might have resulted 
in the formation of a tear in the retinal nerve fiber layer surrounding the optic disc, which 
might have accelerated the subretinal hemorrhage.

Unfortunately, this case showed an unexpected negative clinical course. We elected to 
present this case because we believe it must be difficult for many surgeons to diagnose and 
choose the best option intraoperatively when treating such rare large retinal arterial macroan-
eurysm on the optic disc.

Conclusion

In patients presenting with only a large hematoma on the optic disc, it might be prudent 
to leave the hematoma.

a b

c d

Fig. 3. a Fundus photography of the left eye 41 days after the second surgery showing subretinal hemorrhage 
and a macular hole. b An OCT image of the optoce disc showing the lesion on the optoc disc, with the residu-
al hematoma (white dased line in a). c The temporal optic disc lesion remained hypofluorescence throughout 
the fluorescein angiography examination. d An OCT image showing the reopened macular hole 41 days after 
the second surgery (white arrow in a). OCT, optical coherence tomographic.
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