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We present a case of prepapillary vascular loops complicated by a suspected macroaneurysm rupture which was treated with
intravitreal bevacizumab (IVB). A 62-year-old woman presented with decreased vision and myodesopsia in her left eye. Her best-
corrected visual acuity (BCVA) was 0.6 in the left eye. Fundus examination disclosed an elevated, round, and reddish lesion, retinal
hemorrhage at the superior aspect of the optic disc, retinal opacification along the superior branch retinal artery, and a small
vitreous hemorrhage. Optical coherence tomography showed a serous retinal detachment, and indocyanine green angiography
demonstrated prepapillary vascular loops and a hypofluorescent area with hyperfluorescent margins. These findings suggested the
presence of a macroaneurysm. No filling of the dye in the aneurysm-like dilatation suggested a blockage of the lumen with a
thrombus which might be associated with a branch retinal artery occlusion (BRAO). A diagnosis of prepapillary vascular loops
complicated by a suspected macroaneurysm rupture and BRAO was made. Because of a persistent serous retinal detachment,
IVB was performed. One month later, the BCVA improved to 1.0. Fundus examination disclosed an organized yellowish-white
macroaneurysm and resolution of the serous retinal detachment. We recommend careful monitoring of patients with prepapillary

vascular loops because of complications such as macroaneurysm rupture and BRAO.

1. Introduction

Prepapillary vascular loop is a variant of the normal retinal
vasculature seen on and around the optic disc [1-4]. Their
prevalence is estimated at 1:2000 to 1:9000 eyes, but this
is likely an underestimation because many patients with
prepapillary vascular loop are asymptomatic [5, 6]. They are
usually detected incidentally on routine fundus examinations
[7] and are usually unilateral [5]. Prepapillary vascular loops
have been reported to be associated with branch retinal artery
occlusion (BRAO), amaurosis fugax, recurrent vitreous hem-
orrhage, subretinal hemorrhage, and hyphema [2, 7-12].

To the best of our knowledge, there is only one report
of an eye with prepapillary vascular loops complicated by
a macroaneurysm [13]. We report a case of prepapillary
vascular loops complicated by a suspected macroaneurysm
rupture and serous retinal detachment which were treated
with intravitreal bevacizumab (IVB).

2. Case Presentation

A 62-year-old woman presented with complaints of decrease
in vision and myodesopsia in her left eye of 1-month duration.
There was no relevant ocular or medical history. She had
no history of hypertension, hyperlipidemia, and diabetes
mellitus. Her best-corrected visual acuity (BCVA) was 1.5
in the right eye and 0.6 in the left eye. The intraocular
pressure was 10 mmHg in both eyes. Slit-lamp examination
of both eyes and fundus examination of the right eye were
unremarkable.

Fundus examination of the left eye disclosed an elevated,
round, and reddish lesion and a retinal hemorrhage at the
superior aspect of the optic disc. In addition, there were
retinal opacification along the superior branch retinal artery
and a small vitreous hemorrhage (Figure 1(a)). Spectral-
domain optical coherence tomography (SD-OCT) showed
a serous retinal detachment involving fovea and marked
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FIGURE 1: Fundus photograph and spectral-domain optical coherence tomographic (SD-OCT) images of the left eye at the initial visit. (a)
Fundus photograph showing an elevated, round, and reddish lesion at the superior aspect of the optic disc (white arrow). Retinal opacification
is evident along the course of the superior branch retinal artery (black arrow). Blue arrow indicates the direction of the SD-OCT scan of (d).
A mild vitreous opacity is visible. Nerve fiber layer hemorrhages are present superonasal to fovea. (b) Retinal thickness map of SD-OCT
shows the retinal thickening extends from the parapaillary region to the macula. (c) SD-OCT scan through the fovea shows serous retinal
detachment involving fovea. (d) SD-OCT scan through the red lesion shows marked elevation of the retinal surface.

elevation of the retinal surface in the reddish lesion (Figures
1(c) and 1(d)). The SD-OCT map of the retinal thickness
showed a thickening extending from the parapapillary region
to the macula (Figure 1(b)). Fluorescein angiography (FA)
showed incomplete perfusion of the superior branch retinal
artery indicating the presence of a BRAO (Figure 2(a)).
Because visual field tests were not performed, a presence
of visual field defect corresponding BRAO was uncertain.
The vascular loops could be seen on FA but did not show
any dye leakage even in the late phase of FA. Indocyanine
green angiography (ICGA) demonstrated the prepapillary
vascular loops and a round hypofluorescent area with hyper-
fluorescent margins (Figure 2(b)). These findings suggested
the presence of a macroaneurysm. The lack of filling of
the aneurysm-like round dilatation suggested a blockage
of the lumen with a thrombus which was considered to
be associated with the BRAO. However, communication
with the aneurysm-like dilatation and the retinal artery was
unclear.

A diagnosis of prepapillary vascular loops complicated by
a suspected macroaneurysm rupture and BRAO was made.
One month after the initial presentation, IVB was performed
because the serous retinal detachment persisted. This was
an off-label use of bevacizumab, and the procedures were
approved by the Institutional Review Board of Tokushima
University Hospital. The procedures used for the treatments
conformed to the tenets of the Declaration of Helsinki,
and an informed consent was obtained from the patient
after the benefits, potential risks, and alternative treatments

were discussed. One month after IVB, the BCVA improved
to 1.0. Fundus examination disclosed venous and arterial
prepapillary loops with spiral turns, a slightly organized,
yellowish-white lesion at the superior aspect of the optic
disc, and hard exudates around the macula (Figure 3(a)).
SD-OCT showed a resolution of serous retinal detachment
(Figure 3(b)).

One year after the initial presentation, the patient main-
tained a BCVA of 1.0 in the left eye, and fundus examination
disclosed a completely organized, white macroaneurysm. FA
clearly showed venous and arterial prepapillary loops with
spiral turns (Figure 2(c)). Fine collateral vessels (dilatation
of retinal capillary vessels) were seen at the superotemporal
aspect of the optic disc. ICGA showed a cilioretinal artery
(Figure 2(d)) and no aneurysm-like lesion at the superior
aspect of the optic disc (Figure 2(e)).

3. Discussion

Kubo et al. [13] reported a case of bilateral optic disc
macroaneurysm associated with acquired prepapillary vascu-
lar loops. Their patient had vitreous hemorrhages in both eyes
and a BRAO in the left eye. Our case had prepapillary vascular
loops possibly complicated by a ruptured macroaneurysm.
ICGA showed no filling of the aneurysmal dilatation suggest-
ing that autothrombosis had occurred. This autothrombosis
may have been the main cause of the BRAO [14].
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FIGURE 2: Fluorescein angiographic (FA) and indocyanine green angiographic (ICGA) images at the initial visit ((a), (b)) and one year after
the initial visit ((c), (d), and (e)). (a) FA at the initial visit shows incomplete perfusion of the superior branch retinal artery (white arrow)
indicating a branch retinal artery occlusion. Vascular loops can be seen. (b) ICGA at the initial visit demonstrates prepapillary vascular loops
and a round hypofluorescent area with hyperfluorescent margin (black arrow) suggesting the presence of a macroaneurysm. No filling of the
dye in the aneurysm-like dilatation suggests a blockage of the lumen with a thrombus. However, communication with this aneurysm-like
dilatation and the retinal artery is unclear. (c) Early venous phase FA one year after the initial visit shows venous and arterial prepapillary
loops with spiral turns. Laminar flow is obvious within the venous loops. Fine collateral vessels (dilatation of retinal capillary vessels; blue
arrow) are seen at the superotemporal aspect of the optic disc. (d) Early phase ICGA one year after the initial visit shows cilioretinal artery
(red arrow). (e) Late phase ICGA clearly shows vascular loop formation and no aneurysm-like lesion at the superior aspect of the optic disc.

(a) (b)

FIGURE 3: Fundus photograph and spectral-domain optical coherence tomographic (SD-OCT) image of the left eye at one month after
intravitreal bevacizumab. (a) Fundus photograph indicates venous and arterial prepapillary loops with spiral turns and a slightly organized,
yellowish-white lesion at the superior aspect of the optic disc (black arrow). Hard exudates are observed around the macula. (b) SD-OCT
scan through the fovea shows no serous retinal detachment.

The macroaneurysm in our case was most likely arterial.
A communication between the aneurysm-like dilatation and
the retinal artery was not clear in the ICGA images. However,
a combination of a fresh BRAO suggested that it was probably
an arteriolar macroaneurysm.

The majority of prepapillary vascular loops are thought
to be congenital in origin [2]. Acquired prepapillary arterial
loops have been described following central retinal artery
occlusion [15] and in a patient whose initial finding was
multiple cotton wool spots of unknown origin [16]. Whether
the prepapillary vascular loops in our case were congenital

or acquired could not be definitively determined. However,
previous cases with congenital prepapillary vascular loops
usually had only one branch artery protruding into the
vitreous cavity [5]. This would suggest that the multiloops
in the present case might not be congenital. Bronner et
al. [17] described several features to differentiate the con-
genital and acquired prepapillary vascular loops. Most of
acquired prepapillary loops develop secondary to central
or branch retinal venous obstruction or optic nerve tumor
[17]. The present case reported no relevant ocular history.
However, fine collateral vessels at the superotemporal aspect



of the optic disc suggested a presence of an old branch
retinal venous obstruction, although there were no findings
of retinal venous dilation, tortuosity, or peripheral retinal
hemorrhages.

Approximately 95% of prepapillary loops are arterial
based on FA findings, and loops of venous origin are
extremely rare [2, 3]. Matsui et al. [18] performed FA on 7
patients with prepapillary loops and found that all the loops
were arterial. Degenhart et al. [2] found only one venous
loop in a series of 21 eyes with prepapillary vascular loops.
Although the exact incidence of venous loops has not been
determined, these reports suggest that the venous loops occur
much less commonly than arterial loops. Several venous and
arterial prepapillary loops as seen in our patient have been
reported only by Teramoto et al. [3] and seem to be much
rarer.

Prepapillary vascular loops frequently accompany
unusual vascular pattern such as cilioretinal artery as was
present in our case [2, 3, 12, 19]. Teramoto et al. [3] reported
bilateral prepapillary venous and arterial loops accompanied
by a cilioretinal artery, intertwined retinal artery and vein,
and trifurcation of a retinal vein. A cilioretinal artery was
most frequently reported in association with vascular loops
[2, 11, 12] and has been described in up to 75% of eyes with
prepapillary loops [2]. Soltau et al. [20] reported a case of
prepapillary arterial loop accompanied by venous retinal
macrovessels which were congenital vessels crossing the
horizontal raphe in the macular area.

Whether a congenital prepapillary vascular loop is
derived from the hyaloid or retinal system has been debated
[5]. Earlier hypotheses suspected that the prepapillary vas-
cular loops were remnants of the hyaloid artery. However,
an anatomic study [21] and association with BRAO strongly
supported the origin of prepapillary vascular loops from the
retinal arterial system. Shakin et al. [21] reported an anatomic
study of prepapillary vascular loops. The loops communi-
cated with the retinal arterial system and did not have an
internal elastic lamina as is the case in normal retinal artery.
Additionally, the perivascular connective tissue matrix of the
vascular loops contained less hyaluronic acid than the vitre-
ous one [21]. These findings seem to support the embryologic
derivation of congenital prepapillary vascular loops from the
retinal arterial system rather than from the hyaloid artery
[4].

In conclusion, careful observation and monitoring of
patients with prepapillary vascular loops is necessary because
of the possibility of complications such as macroaneurysm
rupture, BRAO, and vitreous hemorrhage. Prepapillary vas-
cular loops should be considered in the differential diagnosis
when retinal hemorrhage extends from the parapapillary
region.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Case Reports in Ophthalmological Medicine

Acknowledgments

This study was supported in part by Grant-in-Aid 25462717
(to Yoshinori Mitamura) and 25861634 (to Takashi Katome)
from the Ministry of Education, Science, Sports and Culture,
Japan. The authors thank Professor Duco Hamasaki for his
critical discussion and final paper revision.

References

[1] R. Liebreich, “Demonstrations of diseases of the eye: persistent
hyaloid artery and vein,” Transactions of the Pathological Society
of London, vol. 22, no. 2, pp. 221-224, 1871.

[2] W. Degenhart, G. C. Brown, J. J. Augsburger, and L. Magargal,
“Prepapillary vascular loops,” Ophthalmology, vol. 88, no. 11, pp.
1126-1131, 1981.

[3] S. Teramoto, K. Ohno-Matsui, T. Tokoro, and S. Ohno, “Bilateral
large peripapillary venous and arterial loops,” Japanese Journal
of Ophthalmology, vol. 43, no. 5, pp. 422-425,1999.

[4] S. Makino, Y. Ohkubo, and H. Tampo, “Prepapillary vascular
loop associated with persistent hyperplastic primary vitreous,”
Case Reports in Ophthalmological Medicine, vol. 2013, Article ID
259797, 2 pages, 2013.

[5] K. Mireskandari, S. Janjua, and W. A. Aclimandos, “Probably
the longest prepapillary loop in the world,” Retina, vol. 21, no. 4,
pp. 393-395, 2001

[6] P.E.Romano, “Prepapillary vascular loops,” Clinical and Exper-
imental Ophthalmology, vol. 29, no. 2, pp. 90-91, 2001.

[7] A.J. Brucker, R. G. Michels, and S. L. Fine, “Congenital retinal
arterial loops and vitreous hemorrhage,” American Journal of
Ophthalmology, vol. 84, no. 2, pp. 220-223,1977.

[8] A. Misra, D. W. Flanagan, and K. R. Martin, “Recurrent tran-
sient visual loss due to intermittent occlusion of a prepapillary
vascular loop,” The British Journal of Ophthalmology, vol. 92, no.
3, pp. 431-432, 2008.

[9] T. Fujiwara, S. Machida, T. Herai, and Y. Tazawa, “Case of
subretinal hemorrhage that developed from a prepapillary
vascular loop,” Japanese Journal of Ophthalmology, vol. 48, no.
2, pp. 175-177, 2004.

[10] I.B. Strassman and U. R. Desai, “Prepapillary vascular loop and
a recurrent vitreous hemorrhage,” Retina, vol. 17, no. 2, pp. 166-
167, 1997.

[11] G. C. Brown, L. Magargal, J. J. Augsburger, and J. A. Shields,
“Preretinal arterial loops and retinal arterial occlusion,” Ameri-
can Journal of Ophthalmology, vol. 87, no. 5, pp. 646-651, 1979.

[12] S.R.Limaye, R. A. Tang, and A. R. Pilkerton, “Cilioretinal circu-
lation and branch arterial occlusion associated with preretinal
arterial loops,” American Journal of Ophthalmology, vol. 89, no.
6, pp. 834-839, 1980.

(13] E. Kubo, K. Kimura, Y. Sugimoto, Y. Takamura, and Y. Akagi,
“Bilateral optic disc macroaneurysm associated with acquired
vascular loop,” Japanese Journal of Ophthalmology, vol. 53, no.
5, pp. 561-563, 2009.

[14] Y. Mitamura, N. Miyano, Y. Suzuki, and K. Ohtsuka, “Branch
retinal artery occlusion associated with rupture of retinal
arteriolar macroaneurysm on the optic disc,” Japanese Journal
of Ophthalmology, vol. 49, no. 5, pp. 428-429, 2005.

[15] S. Y. Cohen, “Acquired prepapillary arterial loop after central

retinal artery obstruction,” Archives of Ophthalmology, vol. 116,
no. 10, pp. 1398-1399, 1998.



Case Reports in Ophthalmological Medicine

[16] T. Wygnanshi-Jaffe, H. Desatnik, G. Treister, and J. Moisseiev,
“Acquired prepapillary vascular loops,” Archives of Ophthalmol-
0gy, vol. 115, no. 10, pp.- 1329-1330, 1997.

[17] A. Bronner, J. E Risse, and J. Flament, “Prepapillary vascular
convolutes and thrombosis of the central retinal vein. Dis-
cussion and observations,” Revue d’Oto-Neuro-Ophthalmologie,
vol. 48, no. 4, pp. 249-256, 1976.

[18] M. Matsui, T. Tashiro, K. Matsumoto, and Y. Asai, “A case of
retinal arterial loop,” Rinsho Ganka, vol. 26, no. 3, pp. 297-304,
1972.

[19] K. Mireskandari, C. Bentley, and W. A. Aclimandos, “Bilateral
prepapillary loops with unilateral branch retinal artery occlu-
sion following thrombus at the loop apex,” Retina, vol. 21, no. 1,
pp. 66-67, 2001.

[20] J. B. Soltau, R. J. Olk, and J. M. Gordon, “Prepapillary arterial
loop associated with vitreous hemorrhage and venous retinal
macrovessel,” Retina, vol. 16, no. 1, pp. 74-75, 1996.

[21] E. P. Shakin, J. A. Shields, J. J. Augsburger, and G. C. Brown,
“Clinicopathologic correlation of a prepapillary vascular loop,”
Retina, vol. 8, no. 1, pp. 55-58, 1988.



