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It is not possible to declare a cause and effect relationship with 
just one case, but this case shows that COVID‑19 could be a 
precipitating factor for IHT in this high‑risk group, and when 
we search the literature, our patient is the first case discussed 
on this ground.

CSF analysis in our patient revealed old erythrocytes 
(640/mm3) and WBCs (50/mm3), which were not present in the 
second analysis performed 40 days later. These findings could 
be due to the proinflammatory response of COVID‑19 on brain 
vascular endothelium.[6]

Treatment and prognosis of IHT have not been discussed 
as a different entity in COVID‑19 patients in the literature. We 
planned the treatment as described for idiopathic IHT cases.[5] We 
planned surgery to further reduce intracranial pressure because 
of severe loss of visual field on the first visit. She did not accept 
surgery, but the prognosis was still good with medical treatment.

Conclusion
COVID‑19 could be a causative or precipitating factor for IHT, 
especially in high‑risk groups, even in the late phases of the 
disease. This should be studied further and kept in mind to 
prevent severe morbidity related to permanent loss of vision 
in these patients.
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Orbital infarction syndrome secondary 
to rhino‑orbital mucormycosis in a case 
of COVID‑19: Clinico‑radiological 
features

Raksha Rao, Adheesh P Shetty, Chinmay P Nagesh1

Orbital infarction syndrome is an uncommon pathology 
with devastating consequences. It is frequently secondary to 
atherothrombotic phenomena in the internal carotid artery. We 
report a case of a 66‑year‑old male with uncontrolled diabetes 
and use of systemic steroids for COVID‑19, who presented with 
a sudden loss of vision in the left eye, with total ophthalmoplegia 
and diffuse opacification of the retina. On imaging, he was 
found to have features of rhino‑orbital cellulitis with ischemia 
of the orbital tissue secondary to isolated ophthalmic artery 
obstruction  (OAO) with a patent internal carotid artery. KOH 
mount of deep nasal swab was confirmatory of mucor. This is the 
first reported case of orbital infarction syndrome in the setting of 
COVID‑19.
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Orbital infarction syndrome (OIS) is an extremely rare entity 
defined as ischemia of the intraorbital structures including 
the intraocular tissue, optic nerve, extraocular muscles and 
orbital fat.[1‑6] Clinically, it is characterised by a sudden and 
profound vision loss, periorbital ache, blepharoptosis, total 
ophthalmoplegia, and chorioretinal ischemia.[1‑12] Frequently, 
the site of arterial occlusion is the common or internal carotid 
artery  (ICA), with very few cases reported due to isolated 
occlusion of the ophthalmic artery (OA).[1‑12] Vascular occlusions 
are a known association of the novel SARS‑CoV2 virus due its 
ability to induce a thrombogenic state.[13] One of the mainstays 
of treatment of COVID‑19 involves the use of steroids. An 
unfortunate consequence of immunosuppression in these 
patients is an increased incidence of rhino‑orbito‑cerebral 
mucormycosis.[14] In this context, we report a rare case of OIS 
secondary to mucormycosis in a patient with COVID‑19.

Case Report
A 66‑year‑old male presented with a five‑day history of 
headache associated with periorbital pain followed by sudden 
onset of vision loss in the left eye for 3 days. He had been 
diagnosed with COVID‑19 and had been receiving systemic 
steroids for the past 12 days. He was a poorly controlled 
diabetic with a history of laser treatment of proliferative 
diabetic retinopathy in both the eyes a few years prior.

On examination, his best corrected visual acuity in the 
right eye was 20/40 with no light perception in the left eye. 
Intraocular pressure in both eyes was 15 mmHg. The right 
eye showed an unremarkable anterior segment with a briskly 
reactive pupil and lasered diabetic retinopathy. In the left eye, 
there was periorbital edema, a 3 mm axial proptosis, complete 
ptosis and chemosis [Fig. 1a]. The pupil was mid‑dilated and 
fixed  [Fig.  1b], non‑reactive to both direct and consensual 
light. There was complete absence of ocular movements in 
all directions of gaze [Fig. 1c‑f]. The left fundus showed optic 
disc edema with Drantz hemorrhage at the temporal disc 
margin [Fig. 2]. There was box‑car appearance of retinal veins 
with attenuation of arteries, suggestive of a recent partial 
recanalization with diffuse opacification of the retina including 

the fovea, extending to the periphery with no cherry red spot. 
Neurological examination revealed anaesthesia of the territory 
of the ophthalmic branch of trigeminal nerve with absence of 
corneal reflex on the left side. The patient also had an inability 
to raise the left eyebrow with ipsilateral facial nerve function 
otherwise intact.

A contrast enhanced magnetic resonance imaging (MRI) of 
the orbit and brain [Fig. 3] showed features of ethmoid sinusitis 
with left orbit cellulitis and intervening osteomyelitis. In 
addition to inflammatory changes in the orbit, the optic nerve 
showed features of ischemia and perineuritis. The extraocular 
muscles appeared enlarged and edematous. On post‑contrast 
scans, they showed the expected enhancement in their anterior 
aspect but absent enhancement in the posterior segments 
of their bellies consistent with infarction. MR angiography 
revealed isolated occlusion of the left ophthalmic artery with 
maintained patency of the rest of the intracranial vasculature.

Blood investigations revealed elevated inflammatory markers 
and D‑dimer levels. KOH mount of the endoscopic‑guided 
deep nasal swab confirmed the presence of fungal hyphae 
consistent with mucor. In view of extensive involvement, the 
patient underwent functional endoscopic sinus surgery with 
orbital exenteration and intravenous liposomal amphotericin.

Discussion
The orbit is primarily supplied by the ophthalmic artery which 
is the first major branch of the ICA soon after its emergence 
from the cavernous sinus.[15] In its course through the orbit, 
the OA gives rise to several branches including the central 
retinal and posterior ciliary arteries, muscular arteries to the 
extraocular muscles and levator palpebrae superioris  (LPS), 
the supraorbital, arteries to the lacrimal gland, areolar tissue 

Figure 2: Left fundus image shows disc edema with Drantz hemorrhage 
at the temporal disc margin, along with boxcarring of veins with 
attenuation of arteries, suggestive of a recent partial recanalization. 
There is diffuse opacification of the retina including the fovea, extending 
to the periphery with no cherry red spot

Figure  1: External photographs reveals complete left ptosis and 
proptosis (a), chemosis and fixed dilated left pupil (b), and absence of 
left ocular movements in all directions of gaze (c‑f)
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Figure 3: MRI axial (a) and coronal (b) T2 fat saturated [fs] images reveal features of ethmoid sinusitis [arrow] with orbital inflammatory changes 
manifested by orbital fat stranding (* in a), EOM enlargement and T2 hyperintensity. The left optic nerve also shows T2 hyperintensity in (b) with 
hyperintense diffusion restriction on axial diffusion weighted image (arrow in c) suggestive of optic nerve infarction. Post‑contrast coronal T1fs in 
retro‑ocular section shows abnormal left perioptic nerve sheath enhancement (arrowhead) consistent with optic perineuritis, abnormal orbital fat 
enhancement and maintained expected enhancement of the EOMs. More posterior sections (e) near the orbital apex show absent enhancement 
of EOMs consistent with infarction, with relative sparing of the lateral rectus. MR Angiography (f) shows non‑visualization of the left ophthalmic 
artery, in comparison to the origin of the right OA which is seen clearly (arrowhead). Post‑contrast axial T1fs (g) shows the orbital segment of the 
OA on the right side (arrowhead) but not on the left side
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for vascular malformations.[11] For patients undergoing 
craniotomies, the mechanism of OIS is thought to be 
prolonged extensive pressure onto orbital tissues from 
improper positioning or direct orbital compression, resulting 
in inadequate tissue perfusion.[2]

Isolated OA occlusion usually presents with symptoms that 
are limited to chorioretinal, and less commonly optic nerve 
ischemia by virtue of these being end arteries. The orbital 
tissues however usually continue to remain perfused via ECA 
collaterals.[7] The presence of orbital ischemia in this patient 
with isolated OA occlusion can be explained by multiple 
synergistic factors. In addition to predisposing anatomical 
variations that may have limited ECA supply to the orbit, 
the presence of a COVID‑induced prothrombotic state  (as 
evidenced by elevated inflammatory markers and D‑dimer 
levels) could have compromised ECA collateralization. Lastly, 

and eyelids, to terminate as the dorsal nasal and supratrochlear 
arteries.[15] The external carotid artery  (ECA) normally 
contributes only to a small percentage of the orbital blood 
supply via the maxillary and superficial temporal arteries, 
wherein the orbital branches of the infraorbital artery and 
middle meningeal artery anastomose with the branches of 
OA.[15]

Orbital infarctions are exceptionally rare by virtue of 
an extensive collateral network in the orbit that serve as 
anastomoses between the ICA and ECA territories.[7] Indeed, 
the OA itself is a major anastomotic channel with flow often 
reversed in the event of ICA occlusion or stenosis.[16] OIS is 
most often the result of extensive ICA or common carotid 
artery atherothrombotic occlusions. [1‑12] Other causes 
include craniotomies or endovascular procedures,[3,4,8,10,12] 
mucomycosis,[1,3] giant cell arteritis,[1] and sclerotherapy 
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the sudden nature of the occlusion with minimal time for 
collateral development could have further exacerbated the 
ischemia.

The use of systemic steroids as part of the management 
of COVID‑19 infection in the setting of poorly controlled 
diabetes mellitus in this patient possibly led to the development 
of rhino‑orbital mucormycosis, resulting in proptosis and 
periorbital pain. Angioinvasion by the mucor led to OA 
occlusion resulting in orbital ischemia that further compounded  
the periorbital pain. Total ophthalmoplegia and complete 
ptosis along with sudden loss of vision mimicked an orbital 
apex syndrome which is usually  caused by inflammation or 
compression at the orbital apex.

However in our case, the MRI showed a conspicuous lack of 
abnormal soft tissue or enhancement around the orbital apex. 
Instead, it is the ischemia of the ocular motor nerves combined 
with direct ischemic damage of the extraocular muscles and 
LPS that led to these symptoms. Ischemia of the ophthalmic 
division of trigeminal nerve explains the loss of corneal 
reflex and periorbital anaesthesia. The loss of both direct and 
consensual light reflex was due to ischaemia of both the afferent 
and efferent pathways of the pupillary reflex. Interestingly, the 
patient had all other facial movements intact apart from an 
inability to raise the ipsilateral eyebrow. This was likely due 
to ischemia of the frontalis muscle which is supplied by the 
branches of the OA rather than the involvement of facial nerve.

In conclusion, OIS is a devastating condition resulting 
from hypoperfusion of the orbital tissues from a variety of 
causes. Clinically, it can be easily mistaken for an orbital 
apex syndrome; however, the presentation of OIS is far 
more extensive with more profound deficits. In addition to 
demonstrating the fundoscopic and radiological aspects of 
this disease, the case also highlights the need for a meticulous 
neuro‑ophthalmic evaluation in all patients with orbital 
infection.
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