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Abstract: Mucormycosis is a life-threatening infection affecting patients with diabetes. It is an 

angioinvasive disease often resistant to treatment with a debilitating course and high mortality. 

Here, we report a case of a 45 year old woman with type 2 diabetes mellitus who presented to us 

with history of right-sided ptosis and facial palsy, and subsequently developed loss of vision and 

palatal palsy. She was in diabetic ketoacidosis. Nervous system examination revealed involve-

ment of right second, third, fourth, sixth, seventh, ninth, and tenth cranial nerves, suggestive of 

Garcin syndrome. The hard palate had been eroded with formation of black eschar. Computed 

tomography of paranasal sinuses revealed right maxillary and ethmoid sinusitis, with spread of 

inflammation to infratemporal fossa and parapharynygeal neck spaces. Debridement of sinus 

mucosa was done, and culture of the same yielded growth of rhizopus species. Histopathological 

examination of the tissue showed angioinvasion and fungal hyphae suggestive of mucormycosis. 

She was treated with amphotericin B, posaconazole, and periodic nasal sinus debridement, but her 

general condition worsened after 8 weeks due to secondary sepsis and she succumbed to death.
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Introduction
Rhinocerebral mucormycosis is an acute opportunistic mycosis that predominantly 

occurs in immunocompromised patients. In its early stage, it may masquerade as a 

less serious illness and often mimics sinusitis or orbital cellulitis. Imaging methods 

are of little use during the early stages of rhinocerebral mucormycosis, revealing only 

inflammatory changes in sinuses. Early diagnosis of rhinocerebral mucormycosis and 

initiation of prompt and effective treatment are very important for good outcome of 

the patient. Here, we report the case of a 45 year old lady with diabetes mellitus who 

presented with multiple unilateral cranial nerve palsies, suggestive of Garcin syndrome, 

which was eventually proven to be due to mucormycosis. Garcin syndrome is com-

monly seen with malignancies of head and neck, with mucormycosis being a rare cause.

Case report
Written informed consent was taken from the patient’s next of kin for the publication 

of this report and accompanying images. The institutional ethics committee of the 

Government Medical College, Kozhikode, Kerala, has provided permission to publish 

this report. (Ref no.GMCKKD/RP 2016/IEC/16/08)

A 45 year old woman with history of type 2 diabetes mellitus for 12 years and 

systemic hypertension for 2 years presented to us with complaints of drooping of right 
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eyelid, drooling of saliva, and facial deviation to left side of 

2 days duration (Figure 1).There was no history of headache, 

fever, altered sensorium, seizures, weakness of limbs, or sen-

sory disturbances. After admission to our hospital, she devel-

oped complete loss of vision in the right eye, swelling and 

redness of right periorbital area, and coughing while having 

food. She was obese, and her body mass index was 30.3 kg/

m2. She had no pallor, icterus, clubbing, lymphadenopathy, or 

pedal edema. Vital signs were within normal limits. Nervous 

system examination revealed congested retinal vessels in the 

right optic fundus, complete ptosis and ophthalmoplegia of 

right eye, and chemosis and proptosis of right eye, which was 

suggestive of involvement of second (optic), third (oculomo-

tor), fourth (trochlear), and sixth (abducens) cranial nerves 

(Figure 2). She had reduced sensations in V1, V2 distribution 

of right trigeminal nerve. She also had lower motor neuron 

type of facial palsy on the right side. Movements and sensa-

tions were absent on the right side of palate, and the uvula 

was deviated to the left side. This was indicative of involve-

ment of the ninth (glossopharyngeal) and tenth cranial nerve 

(vagus). Shrugging of shoulders and lateral neck movement 

was weak on right side (spinal accessory nerve involvement). 

She also developed right twelfth nerve (hypoglossal) palsy, 

with deviation of tongue to the right (Figure 3). Thus, there 

was involvement of ten cranial nerves on right side, with only 

the first and eighth cranial nerves being spared. There was a 

black eschar with erosion of the hard palate on the right side 

(Figure 4). Cranial nerves on the left side were normal. The 

sensorimotor system was normal. There were neither cer-

ebellar signs (dysdiadochokinesia, dysmetria, dyssynergia) 

nor signs of meningeal irritation. Involvement of more than 

seven cranial nerves on the same side in the absence of raised 

intracranial tension and sensorimotor signs is called Garcin Figure 1 Drooping of right eyelid, drooling of saliva, and facial deviation to left side.

Figure 2 Chemosis, proptosis and ophthalmoplegia of right eye.

Figure 3 Deviation of tongue to the right (right hypoglossal nerve palsy).

Figure 4 Black eschar with erosion of the hard palate on the right side.
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syndrome, and this is discussed in the following paragraphs. 

Other systems were normal.

Hematological and biochemical investigations revealed 

anemia, leucocytosis, and high blood sugar with ketoacidosis 

(Table 1).

Her electrocardiogram did not reveal any abnormalities. 

Chest X-ray was within normal limits.

Contrast-enhanced computed tomography of paranasal 

sinuses revealed right maxillary and right ethmoid sinusitis, 

with inflammation extending to zygomatic, pterygoid spaces, 

and infratemporal fossa and cavernous sinus (Figure 5). 

Culture of the debrided tissue from sinus mucosa yielded 

rhizopus growth in Sabouraud’s dextrose agar (Figure 6), and 

microscopy showed filamentous branching aseptate hyphae 

with sporangia (Figure 7). Histopathological examination 

confirmed the presence of angioinvasion by fungal hyphae 

(Figure 8).

She was treated with intravenous liposomal amphotericin 

B, posaconazole, and timely endoscopic nasal debridements. 

Blood sugar was controlled with insulin. She improved 

symptomatically after 6 weeks of treatment, as evidenced 

Table 1 Hematological and biochemical investigations

Investigation Results Reference range

Hemoglobin 10.6 g/dL 12–16 g/dL
Total leukocyte count 16,000 cells/mm3 4,000–11,000 cells/mm3

Differential count
Polymorphs 76% 40%–70%
Lymphocytes 20% 20%–45%
Eosinophils 2% 1%–6%
Basophils 1% 0%–2%
Monocytes 1% 2%–10%

ESR 76 mm in 1st hour 0–20 mm in 1st hour
Glucose, random 536 mg/dL 80–120 mg/dL
Arterial blood gas analysis

pH 7.2 7.35–7.45
PO2 99 mmHg 80–100 mmHg
PCO2 32 mmHg 35–45 mmHg
HCO3 12 mEq/L 22–26 mEq/L

Urine ketone bodies Positive

Abbreviation: ESR, erythrocyte sedimentation rate.

Figure 5 Computed tomography of paranasal sinuses showing right maxillary 
sinusitis with spread of inflammation to infratemporal fossa.

Figure 6 Rhizopus growth in Sabouraud’s dextrose agar.

Figure 7 Filamentous branching aseptate hyphae with sporangia.
Note: Magnification: 40×.
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clinically by resolution of periorbital edema and chemosis. 

Unfortunately she developed fever, headache, and altered 

sensorium following the intracranial extension of the disease. 

Her hospital course was complicated by secondary bacterial 

sepsis, and she succumbed to her illness.

Discussion
Mucormycosis, also termed zygomycosis, is a fungal infec-

tion caused by organisms of the order mucorales, the genera 

of which consist mainly of rhizopus, mucor, and rhizomucor 

fungi.1 Patients affected with this infection always have some 

predisposing factor, with diabetes mellitus being the com-

monest.2 Other factors include hematological malignancies, 

glucocorticoid treatment, iron overload, and deferoxamine 

treatment. These microorganisms have the enzyme ketone 

reductase, which helps them grow in a medium with high 

glucose and acidity; hence, the special predilection toward 

individuals with diabetic ketoacidosis. Increased concentra-

tions of free iron also supports the growth of these microor-

ganisms in an acidic medium.3,4 Increased use of voriconazole 

as a prophylactic measure for aspergillosis has resulted in 

emergence of mucormycosis as an important infection in stem 

cell transplant recipients.5 Pathologically, mucormycosis is 

characterized by infarction and necrosis due to angioinva-

sion by hyphae.6

Guillain-Alajouanine-Garcin syndrome, or Garcin syn-

drome, was first described in 1926. It is defined by multiple 

ipsilateral cranial nerve palsies (at least 7) in the absence of 

long tract signs or raised intracranial pressure. Mutsukura 

et al7 have reported a case of Garcin syndrome in mucormy-

cosis, in which the patient developed long tract signs due to 

internal carotid artery occlusion. This condition is very rare 

and is usually due to malignancies affecting the skull base 

and also due to primary nasopharyngeal carcinoma. Non-

malignant etiologies include pachymeningitis secondary to 

otitis media, rhinocerebral mucormycosis, leptomeningeal 

carcinomatosis, and aneurysm of the internal carotid artery.8 

Tuberculous meningitis is a close mimicker of rhinocerebral 

mucormycosis as the former often presents as multiple cranial 

palsies as illustrated in a case reported by Yang et al.9

Rhinoorbitocerebral infection is the most common 

clinical presentation. Infection occurs through inhalation of 

fungal spores. Symptoms include acute sinusitis with fever, 

nasal discharge, headache. Spread to the surrounding struc-

tures – orbit, palate, infratemporal region, parapharyngeal 

region – occurs very rapidly. A blackish eschar occurs in the 

palate and nasal mucosa due to tissue necrosis. Downward 

spread of infection to the infratemporal fossa and parapha-

ryngeal neck spaces results in ninth, tenth, eleventh, and 

twelfth cranial nerve palsies. Orbital involvement results in 

periorbital edema, chemosis, and orbital apex syndrome with 

the involvement of the third, fourth, and sixth cranial nerves. 

Blindness occurs when optic canal is invaded. Involvement 

of the trigeminal nerve and facial nerve occurs by direct 

perineural spread as well as due to infarction of the blood 

vessels supplying the nerve. Spread to cavernous sinuses and 

internal carotid artery occurs through sphenoid sinus.10 Intra-

cranial extension occurs through ethmoid sinus and results in 

altered sensorium. Pulmonary, gastrointestinal, and cutane-

ous involvement are other presentations of mucormycosis. 

The pulmonary form presents with massive hemoptysis. 

Abdominal pain and hemetemesis are the features of the 

gastrointestinal type. Cutaneous infection is often associated 

with trauma and wounds in the immunocompromised, with 

cellulitis and tissue necrosis being the manifestations. These 

forms occur less commonly in diabetics and more commonly 

in patients with other risk factors.11,12

Mucormycosis is diagnosed by identification of organisms 

in culture and histopathological examination. Polymerase 

chain reaction based-techniques on specimens are under 

trial.13 Nasal endoscopy will provide an appropriate speci-

men for rhinocerebral infection. Pulmonary mucormycosis 

can mimic pneumonia. Bronchoalveolar lavage fluid culture 

often gives a better yield than sputum.14 The gastrointestinal 

form is diagnosed by endoscopic biopsy. Imaging modalities 

show inflammatory process in sinus and neck spaces. In MRI, 

this is evident as isointense lesions in T1-weighted images 

with absence of contrast enhancement. Nonenhancement of 

turbinate, also known as “black turbinate sign,” is a predictor 

of impending cavernous sinus thrombophlebitis.15 Treatment 

of rhinocerebral mucormycosis involves a combination of 

Figure 8 Angioinvasion by fungal hyphae (arrow).
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antifungal therapy and timely surgical debridement. Surgi-

cal debridement to remove all necrotic tissue should be done 

as soon as the disease is suspected, and it can become quite 

disfiguring if the disease has extensively spread. Antifungal 

therapy involves amphotericin B, preferably in liposomal 

formulation as it is less toxic to the kidneys. Duration of 

therapy has not been determined. As a general principle, 

antifungal therapy is continued until resolution of lesions 

or stabilization of lesions. Antifungal therapy is also con-

tinued during the course of neutropenia and throughout the 

immunosuppressive courses of corticosteroids. Treatment is 

guided by clinical response and can sometimes take many 

months. Oral posaconazole can be used as a substitute to 

amphotericin if the patient shows response to the latter, but 

it is not recommended as a first-line agent.16,17 Hyperbaric 

oxygen therapy has been reported to be promising in manage-

ment of mucormycosis. It improves oxidative metabolism of 

phagocytic cells and increases oxygen tensions in ischemic 

tissue.18 Mucormycosis carries a high mortality rate. A few 

recent series19 have described a mortality of approximately 

40% in diabetics with rhinocerebral mucormycosis. Prognosis 

is better if the disease has not penetrated beyond the sinus. 

Mortality rates are similar in patients with hematological 

malignancies and transplant recipients.20 Pulmonary and 

gastrointestinal forms carry an even higher mortality rate, 

as they occur mostly in neutropenic patients. The cutaneous 

forms have better prognosis. Disseminated mucormycosis 

has the worst prognosis as surgical debridement of infected 

tissues is often not feasible.

Conclusion
Mucormycosis is an aggressive and devastating fungal infec-

tion mainly affecting the immunocompromised patients. 

Garcin syndrome is a rare presentation of the rhinocerebral 

form, which affects multiple cranial nerves and has high 

morbidity. A high index of clinical suspicion is required 

for prompt diagnosis, as radiological investigations may 

not reveal any abnormality in the initial stages. Treatment 

involves an integrated approach with antifungal drugs, 

reversal of predisposing risk factors, and timely surgical 

debridement.

Disclosure
The authors report no conflicts of interest in this work.
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