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Optociliary Shunt Vessels or Neovascularisation of the Optic Disc: Fluorescein 
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ABSTRACT
A 56-year-old man with a history of gallbladder carcinoma, hypothyroidism and hypertension was 
examined by us after developing marked visual loss in his left eye. A left ischaemic type of central 
retinal vein occlusion (CRVO) with macular oedema was diagnosed. Three months later, a non- 
ischaemic type of CRVO with no macular oedema developed in his right eye. While the left eye 
received five intravitreal ranibizumab injections and panretinal photocoagulation, the right central 
retinal vein occlusion improved spontaneously without any treatment. Ten months after his first 
visit we noticed optociliary shunt vessel formation in the right eye and neovascularisation of the 
optic disc in the left eye. Fluorescein angiography and optical coherence tomography angiography 
were performed at the same visit. The place of fluorescein angiography and optical coherence 
tomography angiography in distinguishing the optociliary shunt vessel from neovascularisation of 
the optic disc is discussed.
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A 56-year-old man with a history of gallbladder car-
cinoma, hypothyroidism and hypertension was exam-
ined by us after developing marked visual loss in his 
left eye (OS) a week previously during the pandemic 
quarantine in April 2020. His best-corrected visual 
acuity (BCVA) was 20/20 in the right eye (OD) and 
20/400 OS. He was diagnosed with left ischaemic 
central retinal vein occlusion (CRVO) and macular 
oedema. There was only some venous tortuosity at the 
right fundus. After three intravitreal ranibizumab 
injections, the macular oedema resolved in his left 
eye. In addition to intravitreal therapy, panretinal 
laser photocoagulation was also performed after 
each intravitreal ranibizumab injection due to the 
ischaemic nature of the venous occlusion. In 
July 2020, a mild non-ischaemic type of CRVO with-
out any sign of macular oedema was noticed in his 
right eye during the follow-up. The right eye was 
managed conservatively due to the absence of macular 
oedema and the left eye received two more ranibizu-
mab injections. In February 2021, his BCVA was 20/ 
20 OD and 20/200 OS. His intraocular pressure was 
14 mmHg with Goldmann applanation tonometry in 
both eyes (OU). Slit-lamp examination was 

unremarkable without any evidence of rubeosis iridis 
OU. Fundus examination revealed unusual vessels on 
the optic discs in both eyes (Figures 1a,d and 2a,e). 
We performed fundus fluorescein angiography (FA) 
and optical coherence tomography angiography 
(OCTA) on the same day. The right optic disc exhib-
ited no fluorescein leakage (Figures 1b,c and 2b,c) 
whereas FA showed progressive profuse leakage 
from the left optic disc (Figures 1e,f and 2f,g). Radial 
peripapillary capillary (RPC) slabs of the OCTA 
images from the right eye delineated looped vessels 
that were larger than the radial peripapillary capil-
laries (Figure 2d). However, optic disc OCTA images 
of the left eye showed multiple new vessels with 
terminal loops and irregular proliferation of small- 
calibre vessels at the optic nerve head on vitreous 
and RPC slabs (Figure 2h). We concluded that the 
vessels on the right optic disc were optociliary shunt 
vessels (OSVs) and the vessels on the left disc were 
due to neovascularisation of the optic disc (NVD). 
The left eye was further treated with additional laser 
photocoagulation and two more intravitreal ranibizu-
mab injections; thereafter, the optic disc neovascular-
isation regressed.
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Discussion
CRVO can cause severe vision loss and is 
the second most common retinal vascular disease 
after diabetic retinopathy.1 Hypercoagulable states 
are among the causes of CRVO.2 Trousseau3 was 

the first to mention the presence of increased 
hypercoagulability in cancer patients in 1865 and 
described Trousseau syndrome, an acquired blood 
clotting disorder that results in migratory throm-
bophlebitis secondary to existing cancer.4 CRVO 

Figure 1. Right eye: (a) Colour fundus photograph demonstrating venous tortuosity and irregular vessels at the optic disc; (b, c) Early and 
late phases, respectively of fluorescein angiography showing shunt vessels without showing any leakage. Left eye: (e) Colour fundus 
photograph demonstrating an irregular vascular network at the optic disc and laser photocoagulation scars in the mid-periphery; (f, g) 
Early and late phases, respectively of fluorescein angiography showing hyperfluorescence at the optic disc, hyperfluorescent spots at 
the supero-temporal arcus and infero-nasal mid-periphery and ischaemic areas at 360° of the mid-peripheral retina.

Figure 2. Right eye: (a) Magnified colour optic disc photograph demonstrating irregular vascular loops at the optic disc (green arrow); 
(b, c) Magnified early and late fluorescein angiography, respectively showing that the vessels at the optic disc show no leakage (green 
arrow); (d) Radial peripapillary capillary (RPC) slab of optical coherence tomography angiography (OCTA) showing an irregular looking 
vascular network (green arrow). Left eye: (e) Magnified colour optic disc photograph demonstrating vascular loops located at the nasal 
and inferior optic disc quadrants (yellow arrows); (f, g) Early and late phases of fluorescein angiography showing the presence of 
progressive leakage from the optic disc (yellow arrows); (h) RPC slab of OCTA showing the presence of multiple irregular and looped 
vessels in a mesh-like structure (yellow arrows).
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may result from a paraneoplastic process where 
dynamic interactions among the tumour cells, 
blood coagulation system, vascular endothelium, 
leucocytes, and platelets contribute to the 
pathogenesis.5 In several reports, the association 
between malignancies and CRVO has been 
discussed.5–7 In the present case, sequential, bilat-
eral CRVO was diagnosed in a man who had 
a history of treated gallbladder carcinoma and sys-
temic hypertension.

OSVs are collateral vessels on the optic disc that 
enable bypass of retinal venous blood from an 
occluded central retinal vein through to the choroidal 
circulation.8 OSVs are thought to develop as 
a protective mechanism for the reperfusion of an 
ischaemic retina.9 It has been reported that OSVs 
can be seen in 30–61% of eyes with CRVO.8,10,11 

However, NVD is a rare finding (6%) in CRVO 
eyes.12 NVD can be a consequence of the pathological 
production of vascular endothelial growth factor from 
the ischaemic retina.11 Hayreh et al. reported that 
NVD was detected in only three out of 673 non- 
ischaemic CRVO eyes in their prospective study and 
suggested that the cumulative probability of NVD 
occurrence was 6% within the first 6 months from 
onset and 10% after 12 months in eyes with ischaemic 
CRVO.12

In the present case, we observed OSVs in the right 
eye and NVD in the left eye as a consequence of 
bilateral CRVO. Distinguishing the OSVs from NVD 
is of paramount importance in order to select the 
appropriate treatment and estimate the prognosis. 
Singh et al. reported that OSVs are characterised by 
small calibre, sinusoidal vessels that can be best 
observed on RPC slabs of the optic disc OCTA.13 

They also showed that OSVs are larger than RPCs 
and have a smaller calibre than the retinal veins. 
Moreover, they mentioned that NVD is a mesh of 
irregular new vessels that arise from the venous circu-
lation and tend to penetrate the internal limiting 
membrane. In cross-sectional OCTA images, NVD 
appears on a plane rising above the retinal surface 
and shows abnormally present flow signal. In contrast 
to NVD, OSVs exhibit no abnormal signal and are not 
visible at the anterior surface of the optic disc on 
OCTA images.13

In a very recent study on CRVO, the authors 
argued that the development of OSVs might be 
related to the site of the occlusion.8 In milder 

forms of CRVO, if the occlusion site in the optic 
nerve occurs downstream of the central retinal vein, 
a greater number of tributaries within the optic 
nerve are available to form collateral circulation 
and thereby OSVs. However, in severe CRVO, 
where the site of occlusion is closer to the lamina 
cribrosa, namely upstream to the central retinal vein, 
fewer collateral vessels develop in the optic nerve.8 

Consistent with this suggestion, OSVs developed in 
the right eye with the non-ischaemic type of CRVO 
in our case. Hayreh et al. found out that NVD 
occurred only in eyes with ischaemic type of central 
and hemi-central retinal vein occlusion.12 In the 
present case, angiographically documented severe 
retinal ischaemia led to the formation of NVD in 
the left eye, which required vigorous therapy.

We present a patient with bilateral CRVO who 
developed OSVs in one eye and NVD in the other 
eye. A correct differentiation between NVD and 
OSD should be reached by the physician to pursue 
a proper treatment strategy.
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