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CASE REPORT

Ca s e De s C r i p t i o n

A 61-year-old male patient presented with a 10-day history of 
right-sided headache, right eye swelling with discharge, and nasal 
discharge. He was a long-standing diabetic for >10 years and was 
on oral hypoglycemic tablets. On examination, the right eye was 

BaC kg r o u n D

Mucormycosis is an opportunistic and fulminating infection caused 
by saprotrophic fungi belonging to phylum Glomeromycota, family 
Mucoraceae, order Mucorales, and class Zygomycetes.1 These are 
found pervasively in the soil and environment, surviving on various 
organic matter and as laboratory contaminants.2 It presents as 
following six clinical types on the basis of the anatomical site; 
rhinocerebral, pulmonary, cutaneous, gastrointestinal, central 
nervous system (CNS), or disseminated forms.3 The most common 
type is rhino-orbito-cerebral mucormycosis (ROCM), rapidly 
involving the orbit and brain, which may lead to fatal consequences 
within a short time span if left untreated. It is invariably encountered 
in immunocompromised states, such as uncontrolled diabetes 
mellitus, ketoacidosis, corticosteroid treatment, organ or bone 
marrow transplantation, neutropenia, iron overload, malignant 
hemolytic disorders, and immunosuppressive therapy.4 Various 
histopathological investigations like KOH, fungal culture, and 
immunodiagnosis aid in the early detection and prompt treatment 
of mucormycosis.5 Rapidity of diagnosis, reversal of underlying 
predisposing risk factors, radical surgical debridement of infected 
tissue, and appropriate antifungal therapy form the mainstay of 
management of mucormycosis.6
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Aim: To report a rare case of rhino-orbital mucormycosis with intracranial tuberculosis in a latent post-coronavirus disease 2019 (COVID-19) 
diabetic patient. 
Background: Mucormycosis has been found to have a predilection for COVID-19 patients, while diabetes mellitus and other immunocompromised 
conditions act as independent risk factors for both. In this case, there is an additional immunocompromised risk factor of tuberculosis. 
Case description: We report the case of a 61-year-old male patient, a long-standing diabetic with positive COVID antibodies, in an unvaccinated 
patient diagnosed with rhino-orbital mucormycosis with suspected intracranial extension. Magnetic resonance imaging (MRI) of the brain, 
paranasal sinuses (PNS), and orbit revealed sinusitis, predominantly involving both maxillary, ethmoid, and right medial frontal sinuses, with 
intracranial extension in the right basifrontal brain parenchyma, and involvement of right medial extraconal orbit abutting muscles. Potassium 
hydroxide (KOH) mount of nasal swab and nasal biopsy showed broad branching aseptate hyphae consistent with mucormycosis. Functional 
endoscopic sinus surgery (FESS) and neurosurgical intervention, together with microbiological evidence, supported the diagnosis of rhino-orbital 
mucormycosis with intracranial tuberculosis. Due to underlying uncontrolled diabetes and tuberculosis, it was difficult to manage medically. 
Amphotericin, the mainstay of treatment for mucormycosis being nephrotoxic, and as the patient has diabetic nephropathy, was an additional 
challenge to manage as he developed severe renal dysfunction. He was successfully managed with surgical intervention involving FESS, medial 
wall orbitotomy, frontal craniotomy with debridement, and antituberculosis treatment. 
Conclusion: Diagnosis, reversal of risk factors, surgical debridement of infected tissue, and appropriate therapy forms the mainstay of the 
management of mucormycosis. The contributory risk factors should be managed adequately to decrease and control morbidity.
Clinical significance: Early and proper diagnosis of mucormycosis in an unvaccinated patient with positive covid antibodies, diabetes mellitus, 
and intracranial tuberculosis is essential and will further require aggressive management and surgical intervention at the earliest stage possible 
so as to prevent mortality.
Keywords: Coronavirus disease 2019, Diabetes, Fungal infection, Mucormycosis, Rhino-orbital, Tuberculosis.
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the involvement of right medial extraconal orbit abutting muscles 
with diffuse right preorbital nasal and premaxillary subcutaneous 
soft tissue involvement. There was no extension into cavernous 
sinuses (Fig. 4).

The patient was started on injection liposomal amphotericin 
B, 200 mg intravenous (IV) daily once, given for 3 weeks, along 
with tablet posaconazole, 300 mg twice on day 1, followed by 
once daily. He was started on IV meropenem (500 mg thrice 
daily) with continuous insulin infusion as per the sliding scale. 
In order to prevent neurological manifestations, the patient was 
prophylactically started on an injection levetiracetam 500 mg twice 
daily. FESS and debridement were done twice along with medial 
wall orbitotomy, exenteration of infected orbital tissue, and removal 
of necrosed septal cartilage (Fig. 5). Check endoscopy done after 
20 days showed crusts accumulated in the nasal cavity and sinuses, 
which were removed, and achieved a clear endoscopic view up to 
nasopharynx. There was no evidence of fungal debris (Fig. 6).

Postoperative MRI showed the post-surgery status of the nasal 
cavity and sinuses. Apart from that, there was an increase in the size 
of the peripherally enhancing right basifrontal parasagittal brain 
parenchyma involvement (3.18 × 2.28 × 2.3 cm) (Fig. 7). Patient 
underwent frontal craniotomy and debridement. Intracranial biopsy 
report showed a large area of necrosis within the brain parenchyma 

mildly proptotic with extensive areas of edema in the periorbital 
region with soft tissue necrosis extending from the right nasal 
dorsum to the right medial canthus (2 × 1 cm) (Fig. 1). Anterior 
rhinoscopic examination revealed bloodstained discharge in the 
right nasal passage and black-colored debris in right floor of the 
nose and lateral wall. Minimal crusting was present on the right 
vestibule. Ophthalmic examination revealed normal visual acuity 
with full and free extraocular muscle movement in both eyes. Both 
pupils were reacting normally to light. Right medial upper and lower 
one-third of orbital margins are occupied with soft tissue necrosis.

On admission, he was afebrile, conscious, and oriented. 
A complete systemic and laboratory evaluation was done. 
Relevant baseline investigations revealed a total leukocyte count 
of 24,000/mm3 random blood sugar, 681 mg %, raised creatinine 
of 1.7 mg/dL, and arterial blood gas showing metabolic acidosis. 
COVID antibodies were reactive (98.79). KOH mount of nasal 
swab showed branching nonseptate hyphae (Fig. 2). Right nasal 
biopsy showed broad aseptate branching hyphae consistent 
with mucormycosis (Fig. 3). Computed tomography (CT) and MRI 
of brain, PNS, and orbit with angiography showed moderate to 
marked bilateral sinusitis, predominantly involving both maxillaries, 
ethmoid, and right medial frontal sinuses with intracranial 
extension in the right basifrontal brain parenchyma. There was 

Figs 1A and B: (A) Periorbital edema with a black eschar at the right medial canthus; (B) Preoperative soft tissue necrosis at the right medial canthus

Fig. 2: KOH mount showing branching aseptate hyphae Fig. 3: Nasal biopsy showing broad aseptate branching hyphae
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Patient was started on anti-Koch treatment. Patient had relief 
of symptoms and had an uneventful recovery.

Di s C u s s i o n

The contributing factors for morbidity and mortality in 
COVID-19 patients are diabetes mellitus, respiratory diseases, 
immunosuppressive therapy, and hospital infections.4 Systemic 
immune alterations are found, even in asymptomatic COVID-19 
patients, with preexisting diseases. The mechanism by which 
COVID-19 causes immunosuppression includes lymphopenia, 
inf lammatory cytokine surge causing hyperferritinemia, 
endothelialitis, prothrombotic state, and in some cases, induce 
a diabetogenic state.7 All these factors, in turn, attributed to the 
surge of mucormycosis in COVID-19.

The 1950 Smith and Krichner criteria for the clinical diagnosis 
of mucormycosis are still considered to be the gold standard and 
include the following:

• Black-colored turbinate, which is necrosed.
• Same-sided facial pain and bloodstained nasal discharge.
• Soft swelling in periorbital or perinasal region, with discoloration 

and induration.
• Eyelid ptosis, protrusion of the eyeball, and complete 

ophthalmoplegia.
• Multiple cranial nerve palsies are unrelated to documented 

lesions.8

The staging of ROCM is shown in Table 1.
The main goal of the treatment is to ascertain the areas 

that need to be debrided using gadolinium-enhanced MRI.10 
Gadolinium can reach areas where there is blood supply; therefore, 
nonenhancing areas should be debrided. Liposomal amphotericin B 
 is the preferred first-line antifungal agent for the management of 

surrounded by granulation tissue and a few ill-formed granulomas 
with Langhans-type giant cells, suggestive of mycobacterial 
etiology in histopathological examination. Ziehl–Neelsen staining 
of the intracranial specimen revealed acid-fast bacilli within the 
necrosis.

He, being immunocompromised due to underlying uncontrolled 
diabetes and tuberculosis, was difficult to manage medically.

Amphotericin, the mainstay of treatment for mucormycosis, 
being nephrotoxic, and the patient having diabetic nephropathy 
was an additional challenge to manage as he developed severe 
renal dysfunction.

This led to longer intensive care unit stay, adding the risk of 
acquiring hospital-based infections.

Figs 4A and B: (A) Axial CT PNS image showing the extent of fungal invasion; (B) MRI of the brain, PNS, and orbit with angiography showed moderate 
to marked bilateral sinusitis predominantly involving both maxillary, ethmoid, and right medial frontal sinuses with intracranial extension in the 
right basifrontal brain parenchyma with no extension to the cavernous sinus

Figs 5A to C: (A) Nasal endoscopy showing necrosed septal cartilage (white arrow) and black-colored middle turbinate (yellow arrow); (B) Fungal 
ball in maxillary sinus; (C) Frontal glow after frontal sinus clearance intraoperatively

Fig. 6: Follow-up check of the endoscopic picture of the nasal cavity 
after 20 days postoperatively
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Figs 7A and B: (A) MRI head showing the postoperative status of nasal cavities with intracranial tuberculoma; (B) MRI Brain showing tuberculoma 
in the right basifrontal parasagittal brain parenchyma

Table 1: Staging of ROCM9

Staging of ROCM Symptoms Signs Primary assessment and diagnosis

Stage I—limited to the nasal 
cavity. Involvement of:
IA—middle turbinate
IB—inferior turbinate or 
nasolacrimal duct ostium
IC—nasal septum
ID—bilateral nasal cavity

Nasal obstruction, nasal 
discharge, altered smell, 
epistaxis

Foul-smelling sticky nasal 
discharge, black-tinged or 
hemorrhagic, erythema, crust, 
eschar, insensitive nasal mucosa

Diagnostic nasal endoscopy, contrast-
enhanced MRI [short tau inversion 
recovery (STIR)]. Nasal swab for KOH 
mount, periodic acid-Schiff (PAS), 
and fungal culture. Nasal biopsy for 
histopathology with special stains 
and molecular diagnostics.

Stage II—extended to PNS
IIA—one sinus
IIB—two ipsilateral sinus
IIC—two ipsilateral sinuses and/
or palate/oral cavity
IID—bilateral PNS, 
pterygopalatine fossa/ 
infratemporal fossa

Stage I + facial pain and 
edema, dental pain, 
malaise, fever

Stage I + facial erythema, 
tenderness, cellulitis (localized/
diffuse)

Diagnostic nasal endoscopy, contrast-
enhanced MRI (STIR). Nasal swab for 
KOH mount, PAS, and fungal culture. 
Nasal biopsy for histopathology 
with special stains and molecular 
diagnostics.

Stage III—orbital extension
IIIA—nasolacrimal duct, medial 
orbit
IIB—diffuse orbital involvement, 
vision unaffected
IIIC—superior orbital fissure, 
inferior orbital fissure, 
thrombosis, optic nerve, loss of 
vision
IIID—bilateral orbital involvement

Stage I, II + eye pain/ 
irritation, proptosis, 
diplopia, vision loss, 
infraorbital, facial 
anesthesia

Stage I, II + conjunctival chemosis, 
restricted extraocular muscle 
movement, trigeminal nerve 
anesthesia, orbital apex/superior 
orbital fissure syndrome3,4,6 (cranial 
nerves involvement)

Diagnostic nasal endoscopy, contrast-
enhanced MRI (STIR). Nasal swab for 
KOH mount, PAS, and fungal culture. 
Nasal biopsy for histopathology 
with special stains and molecular 
diagnostics.

Stage IV— central nervous 
system (CNS) involvement
IVA—focal or partial cavernous 
sinus/ cribriform plate
IVB—diffuse cavernous sinus 
thrombosis
IVC—skull base, internal carotid 
artery, brain
IVD—multifocal CNS disease

Stage I, II, III + altered 
consciousness, focal 
seizures,

Stage I, II, III + cranial nerve 
palsies,3,4,6 cavernous sinus 
thrombosis, hemiparesis, focal 
seizures, neurological deficits

Diagnostic nasal endoscopy, contrast-
enhanced MRI (STIR). Nasal swab for 
KOH mount, PAS, and fungal culture. 
Nasal biopsy for histopathology 
with special stains and molecular 
diagnostics.



A Rare Case of Rhino-orbital Mucormycosis 

International Journal of Head and Neck Surgery, Volume 00 Issue 00 (xxxx 2022) 5

3. Petrikkos G, Skiada A, Lortholary O, et al. Epidemiology and clinical 
manifestations of mucormycosis. Clin Infect Dis 2012;54(Suppl 1):S23–
S34. DOI: 10.1093/cid/cir866

4. Patel A, Kaur H, Xess I, et al. A multicentre observational study on 
the epidemiology, risk factors, management and outcomes of 
mucormycosis in India. Clin Microbiol Infect 2020;26(7):944.e9–944.
e15. DOI: 10.1016/j.cmi.2019.11.021

5. Afroze S, Korlepara R, Rao G, et al. Mucormycosis in a diabetic patient: 
a case report with an insight into its pathophysiology. Contemp Clin 
Dent 2017;8(4):662–666. DOI: 10.4103/ccd.ccd_558_17

6. Katragkou A, Walsh TJ, Roilides E. Why is mucormycosis more 
difficult to cure than more common mycoses? Clin Microbiol Infect 
2014;20(Suppl 6):74–81. DOI: 10.1111/1469-0691.12466

7. Banerjee M, Pal R, Bhadada SK. Intercepting the deadly trinity 
of mucormycosis, diabetes and COVID-19 in India. Postgrad 
M e d J  2021; p os tg r a d m e dj -2021–14 0537.  D O I :  10 .1136/
postgradmedj-2021-140537

8. Singh AK, Singh R, Joshi SR, et  al. Mucormycosis in COVID-19: a 
systematic review of cases reported worldwide and in India. Diabetes 
Metab Syndr 2021;15(4):102146. DOI: 10.1016/j.dsx.2021.05.019

9. Honavar SG. Code mucor: guidelines for the diagnosis, staging 
and management of rhino-orbito-cerebral mucormycosis in the 
setting of COVID-19. Indian J Ophthalmol 2021;69(6):1361–1365.  
DOI:  10.4103/ijo.IJO_1165_21m

10. Mehta S, Pandey A. Rhino-orbital mucormycosis associated with 
COVID-19. Cureus 2020;12(9):e10726. DOI: 10.7759/cureus.10726

11. Cornely O, Chakrabarti A. PS1284 Global guideline for the diagnosis 
and management of mucormycosis: an initiative of the ECMM 
in cooperation with the MSG ERC. HemaSphere 2019;3(S1):588.  
DOI: 10.1097/01.HS9.0000563416.43453.d2

mucormycosis.11 Posaconazole and isavuconazole can be used as 
add-on or salvage therapy.11 The role of surgery mainly involves 
the removal of devitalized tissue, debulking of infected tissue, 
theoretically allowing for faster action of antifungals against a 
smaller burden of fungi, and establishing histopathology.

Cl i n i C a l si g n i f i C a n C e

Mucormycosis is a fulminant disease that requires early identification, 
aggressive medical, and surgical management for a successful 
outcome. Warning symptoms should be dealt with a high index of 
suspicion. The underlying condition should be managed properly to 
delay further progress. It is mandatory to do serial nasal endoscopy 
to check the further progress of the disease. High-risk post-COVID 
patients can be advised follow-up after discharge for evaluating 
mucormycosis-related symptoms.
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