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Case report

Orbitocerebral mucormycosis and intracranial 
haemorrhage: a role for caution with steroids in 
suspected giant cell arteritis
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Summary
a 75-year-old man with type 2 diabetes mellitus 
presented with complete loss of vision in his right eye 
and severe headaches for the past 24 hours. He had 
been treated for suspected giant cell arteritis (GCa) with 
high-dose corticosteroids which were being tapered to 
stop after an inconclusive right temporal artery biopsy 
and an erythrocyte sedimentation rate (esr) value of 8. 
His current acute presentation, however, raised further 
concern for partially treated GCa and precipitated 
treatment with pulsed methylprednisolone. the patient, 
taking metformin, developed diabetic ketoacidosis 
and was transferred to the intensive care unit where a 
swollen, painful right eye with chemosis and complete 
ophthalmoplegia was subsequently revealed to be 
secondary to cavernous sinus thrombosis. rhino-orbital 
skin necrosis with positive samples for the organism 
Rhizopus on eventual orbital exenteration revealed 
angioinvasive fungal infection, mucormycosis, to be the 
cause. We discuss here the lessons learnt, and how best 
to treat a susceptible cohort within our ageing western 
population.

BaCkground  
Giant cell arteritis (GCA) is the most common 
primary medium-to-large vessel vasculitis in an ageing 
western population.1 Associated significant morbidity, 
including irreversible visual loss, means prompt 
treatment with glucocorticoids is the mainstay of 
treatment.2 The gold standard investigation remains 
a temporal artery biopsy; however, variable sensi-
tivity and false-negative rates for the test complicate 
interpretation. In an increasingly elderly population, 
coexisting diseases worsened by long-term immu-
nosuppression including diabetes mellitus present 
a risk for high-dose steroid treatment.3 Our patient 
presented with a rare angioinvasive fungal infection 
caused by the organism Rhizopus following high-dose 
steroid therapy for suspected GCA. Its intracranial 
spread resulted in cerebral venous sinus thrombosis, 
subarachnoid haemorrhage (SAH) and hydroceph-
alus, eventually proving fatal. Lessons learnt from it 
are important for an ageing global population, and 
therefore we discuss here the likely pathophysiology 
and recommended treatment options, as well as the 
key role of a specialist multidisciplinary team.

CaSe preSenTaTion
A 75-year-old man with type 2 diabetes mellitus 
(T2DM) was admitted to hospital with a 24-hour 

history of complete loss of vision in his right eye 
and severe right-sided headaches.

He had suffered from generalised headaches for 
the past 1 year, and 1 month before this admis-
sion was seen in the emergency eye clinic with a 
week’s history of worsening pressure on the right 
side of his head and gums. On examination, he had 
temporal tenderness with a pulsatile right temporal 
artery, and visual acuities with pin holes were 6/9 
on the right and 6/6 on the left. Differential diag-
noses included GCA and a course of oral prednis-
olone 60 mg once a day was started in addition to 
organising a right temporal artery biopsy (TAB).

The biopsy performed a week later was reported 
as non-diagnostic, and serum inflammatory 
markers were unremarkable (as shown under-
neath). With persistent right-sided headaches by 
the time of repeat follow-up, a plan was made to 
wean his steroids by 10 mg each week and for the 
general practitioner to monitor with a referral to 
rheumatology.

On his subsequent acute admission to his local 
hospital 3 weeks later, examination revealed a right-
sided ptosis, miosis and a relative afferent pupillary 
defect. The fundi could not be visualised because 
of pain, and the patient had a tender scalp, with an 
otherwise unremarkable examination.

A CT scan of the head (CTH) showed no acute 
pathology, and the new visual loss and limited 
examination secondary to a painful eye prompted 
treatment with pulsed methylprednisolone for 
suspected GCA. The patient, taking metformin 
for his T2DM, developed an acute kidney injury 
and diabetic ketoacidosis over the next few hours, 
requiring intensive care unit (ICU) admission and 
underwent a CT angiogram (CTA) and CT veno-
gram (CTV) of the head to identify other causes of 
his now painful, swollen right eye with chemosis, 
periorbital swelling and ophthalmoplegia. These 
suggested no evidence of a cavernous sinus throm-
bosis (CST) but a possible right-sided carotid–
cavernous fistula, and he was therefore transferred 
to the regional neurosurgical unit for further inves-
tigation and management.

neuroSurgiCal admiSSion
On admission to the neurosurgical department, the 
patient had a very swollen right eye with complete 
ophthalmoplegia, and a fixed pupil with no percep-
tion of light. However, he had an opaque, white 

http://casereports.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/bcr-2017-224086&domain=pdf&date_stamp=2018-07-14


2 Bhatt H, et al. BMJ Case Rep 2018. doi:10.1136/bcr-2017-224086

rare disease

sclera, no obvious orbital bruit and a Glasgow Coma Scale 
(GCS) score of 15.

His CTA and CTV showed a dilated right superior ophthalmic 
vein (as described underneath), with no venous thrombosis or a 
fistula. There was crowding of the orbital apex, however, and 
so an urgent ophthalmology opinion was sought again for a 
suspected infective or granulomatous process.

inveSTigaTionS
At local hospital:

Bloods:
 ► C-reactive protein (CRP) <5, ESR 8, thyroid function tests 

(TFTs) normal, autoimmune screen for Antineutrophil cyto-
plasmic antibodies (ANCA), rheumatoid factor (RF) and anti 
-glomerular basement membrane (anti-GBM) antibodies all 
negative.

Imaging:
 ► Initial CTH on acute admission showed small vessel disease 

and a focal area of subcortical white matter low attenuation 
as the only positive findings.

 ► CTA and CTV head showed a dilated right superior 
ophthalmic vein (figure 1, red arrow), with no venous 
thrombosis or a fistula. There was crowding of the orbital 
apex.

Pathology:
 ► Right TAB (in outpatients, previous month): non-diagnostic.
At neurosurgical unit:
Imaging:
 ► Repeat CTV head, 4 days after the 1st, showed new, bilateral 

CST (figure 2, red oval).
 ► Repeat CTH on dropping GCS: diffuse SAH with hydro-

cephalus (figure 3).

 ► Subsequent repeat CTA head during ICU stay revealed a new 
right cerebellar infarct and a severe irregular narrowing of 
the right superior cerebellar artery (SCA), consistent with 
angioinvasion, infective vasculitis and subsequent infarction 
from a fungal infection.

Pathology/microbiology:
 ► Right cheek swab from ward grew Herpes Simplex Virus 

type 1 (HSV-1).
 ► Right eye swab grew Rhizopus, confirming diagnosis of 

mucormycosis.
 ► Theatre samples during right orbital exenteration, and 

debridement of the sinuses as well as nearby frontomaxil-
lary skin grew Klebsiella, Candida and methicillin-sensitive 
Staphylococcus aureus from bone and maxillary sinus tissue.

differenTial diagnoSiS
1. GCA with right-sided periorbital cellulitis.
2. Right carotid–cavernous fistula (though classically direct fis-

tulae present with chemosis and an ocular/cranial bruit—the 
patient had neither on initial assessment).

3. Right CST with skin necrosis secondary to angioinvasive fun-
gal infection (subsequently found to be bilateral CST, result-
ing from mucormycosis infection).

TreaTmenT
The patient was initially started on intravenous ceftriaxone and 
vancomycin locally for possible periorbital cellulitis. Within 
12 hours of transfer to the neurosurgical unit, he was also noted 
to have a rash in the right V1 and V2 distributions, with medial 
rhino-orbital skin necrosis.

Swabs from the right eye and cheek were sent for microbi-
ology analysis, and the patient was started on empirical treatment 

figure 1 CT venogram of the head in the local hospital showing a 
dilated right superior ophthalmic vein (red arrow).

figure 2 Repeat CT venogram of the head, 4 days after the first, 
showing absent filling of right cavernous sinus (red oval) and minimal 
filling on the left.
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with intravenous meropenem, clindamycin, amphotericin B and 
aciclovir for suspected mucormycosis and/or superimposed vari-
cella-zoster virus and bacterial infection. We weaned his steroid 
dosing aggressively to a stop within 4 days, while maintaining a 
variable-rate insulin infusion for glycaemic control.

Following the repeat CTV showing signs of bilateral CST, 
the patient started treatment with therapeutic-dose intravenous 
heparin.

Later that evening, his GCS score dropped to 6 (E1V2M3), and 
a CTH revealed diffuse SAH with hydrocephalus (figure 3). The 
patient was intubated and transferred to theatre for an emer-
gency external ventricular drain and admitted to the ICU subse-
quently. His SAH was thought to be mycotic or secondary to 
vasculitis, precipitated after anticoagulation for the CST. Repeat 
CTA of the head revealed a new right cerebellar infarct and a 
severe irregular narrowing of the right SCA, consistent with 
angioinvasion, infective vasculitis and subsequent infarction 
from a fungal infection.

The patient’s eye swab had grown Rhizopus, and therefore 
a diagnosis of mucormycosis was confirmed. In an attempt to 
contain the disease, the patient underwent right orbital exenter-
ation and aggressive debridement of the mucosa, ethmoids and 
nearby frontomaxillary skin. Intraoperative findings confirmed 
infective, friable tissues with nasal and paranasal sinus involve-
ment (figure 4).

ouTCome and follow-up
Despite radical debridement of infected tissue and appropriate 
antifungal treatment, the patient’s neurological status off seda-
tion remained poor, and further multiple territory intracranial 

infarcts were demonstrated on repeat CTH (figure 5). Following 
discussion with the family, palliative treatment was instituted, 
and the patient passed away within 12 hours.

diSCuSSion
Mucormycosis is a rare angioinvasive fungal infection with an 
associated mortality over 50%.4 Caused by organisms in the 
order Mucorales, the most common genera found in human 
infections are Rhizopus, Mucor and Rhizomucor.4 5

The disease is thought to affect around 1–2 individuals per 
million, with common risk factors being diabetes mellitus, espe-
cially in the context of ketoacidosis, and treatment with gluco-
corticoids.4–10 This is particularly true for patients with its most 
common clinical presentation of rhino-orbitocerebral infection, 
where around 70% of cases are found to have diabetes and most 
of them are acidotic at presentation.6 11 Causative organisms 
have a ketone reductase enzyme which enables better growth in 
an acidotic, high-glucose environment.12 Additionally, patients 
have a poorer phagocytic response and endothelial dysfunction 
secondary to the hyperosmolar metabolic acidosis which allows 
fungal hyphae to invade the surrounding vasculature, leading to 
infarction and necrosis of the underlying tissue.

The infection often starts by inhalation of fungal spores. As 
the infection spreads through the nasal mucosa, into paranasal 
sinuses and orbit, its extension into nearby vasculature can lead 
to involvement of the cavernous sinus, resulting in thrombosis 
and ophthalmoplegia.

figure 3 Extensive subarachnoid haemorrhage and hydrocephalus, 
following commencement of therapeutic-dose heparin for cavernous 
sinus thrombosis.

figure 4 Endoscopic views of the right middle meatal antrostomy 
during initial sinus washout and tissue debridement.

figure 5 Multiple territory established infarcts, diffuse subarachnoid 
haemorrhage and hydrocephalus.
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Best current management includes treatment for underlying 
risk factors (for instance, poorly controlled diabetes mellitus and 
acidosis), antifungal first-line therapy with liposomal ampho-
tericin B (providing reduced renal toxicity) and aggressive 
surgical debridement of necrotic infected tissues.13 Our patient 
had maximal possible treatment, however, mortality with intra-
cranial vascular invasion remains high, with a reported range 
between 50% and 80%.14

National Institute for Health and Care Excellence guidelines 
for suspected GCA include early commencement of high-dose 
oral prednisolone and reassessing response within 48 hours, while 
awaiting specialist review.15 Empirical glucocorticoid therapy in 
either high doses or for long periods, however, in at-risk patients 
with suspected GCA carries a significant morbidity.3 Although 
untreated GCA carries the risk of severe visual morbidity, alter-
native diagnoses must be considered, particularly infection in 
susceptible individuals, such as the elderly and those with poorly 
controlled diabetes. Where GCA is suspected, a biopsy-proven 
diagnosis is prudent before (or soon after) commencing cortico-
steroid therapy.

TAB have a reported false-negative rate of between 5% and 
9%, with GCA often presenting as skip lesions on histopatholog-
ical analysis.16 For sufficient diagnostic yield, a minimum tissue 
biopsy length of 1.5 cm is therefore recommended.17 In individ-
uals with a negative or equivocal result, a contralateral TAB may 
be warranted.1 Additionally, those with a negative biopsy should 
have alternative diagnoses sought and treated, with rapid gluco-
corticoid tapering within 2 weeks.18

In our patient, it is likely that the primary diagnosis was 
sinus and orbital fungal infection on the background of 
poorly controlled diabetes. However, high-dose steroids and the 
subsequent ketoacidosis may have precipitated the fulminant 
nature of the disease process. A negative TAB should always raise 

the suspicion of alternative diagnoses and high-dose corticoste-
roids should be used with caution in this setting.

Similar cases reported in the literature have included rhino-or-
bitocerebral mucormycosis in patients with diabetic ketoacidosis 
following corticosteroid therapy for idiopathic thrombocytopenic 
purpura and systemic lupus erythematosus.19 20 International case 
registries for rare, aggressive fungal infections like mucormycosis 
are one such effort towards furthering our understanding of this 
condition and optimising its treatment.
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learning points

 ► Giant cell arteritis remains a common vasculitis among 
an ageing western population, with significant associated 
morbidity including irreversible visual loss.

 ► However, in patients with stable vision and prone to 
complications due to existing comorbidities, a biopsy-proven 
diagnosis may be worth establishing prior to long-term high-
dose corticosteroid therapy.

 ► Rare infections like mucormycosis are much more common in 
susceptible patient cohorts, including inpatients with diabetes 
mellitus in an acidotic state.

 ► In these individuals, a high index of suspicion is needed 
for early diagnosis, and prompt aggressive treatment with 
amphotericin B and surgical debridement of infected tissue is 
recommended for disease control.

 ► Additionally, periodic follow-up with serial imaging during 
treatment is often beneficial.
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