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INTRODUCTION

Invasive fungal disease is an important cause of death in 
immunocompromised patients. Mucormycosis is an infection 
caused by a member of the order Mucorales found in the res-
idues of plants, soil, and decaying vegetation. Most cases of 
mucormycosis result from inhalation of fungal sporangio-
spores that have been released into the air or direct inocula-
tion of organisms into disrupted mucosa of the oral and nasal 
cavities [1].

Predisposing immunocompromising conditions, such as 
poorly controlled diabetes mellitus, hematologic malignancy, 
severe trauma, burn, and organ transplantation, are the main 
risk factors for mucormycosis [2]. Mucormycosis can have 
clinical manifestations in various organs, including the nasal 
cavity, pulmonary systems, central nervous system, and gas-
trointestinal system. The most common clinical presentation 
of mucormycosis is a rhino-orbito-cerebral infection [3]. The 
symptoms of rhino-orbito-cerebral mucormycosis (ROCM) 
include purulent discharge, perinasal cellulitis, facial pain, 

headache, lethargy, visual loss, proptosis, and cranial nerve 
involvement in severe cases.

The potential for permanent disability after aggressive surgi-
cal management presents a significant challenge for both doc-
tors and patients. In this study, we present the case of a ROCM 
in a patient who had undergone kidney transplantation.

CASE REPORT

A 53-year-old woman visited the hospital with left orbital 
swelling and bloody rhinorrhea that had lasted for a month 
(Fig. 1A). She had a history of high blood pressure and, hy-
perthyroidism and had received an ABO-incompatible kid-
ney transplant from her husband 2 years earlier for chronic 
renal failure. A month after receiving the kidney transplant, 
she had an acute transplant rejection. Since then, she has been 
on dialysis three times a week, with continuous administra-
tion of prednisolone (Solondo 5 mg tab qd) and tacrolimus 
(Tacrobell cap 1.5 mg bid). In addition, she was hospitalized 
for antibiotics once a year for recurrent pneumonia and uri-
nary tract infection after kidney transplant. She had no fever, 
but her absolute neutrophil count was 264/μL.

Ophthalmologic examination revealed cortical opacity and 
chemosis in the right eye. The extraocular movement was nor-
mal and there was no significant change in the visual acuity 
0.5 of the right eye; the visual acuity of the left eye was 0.4 on 
the left side. A bulging mass filling the left middle meatus was 
observed during nasal endoscopy (Fig. 1B). There were no ab-
normal findings on neurological examination. Computed to-
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mography (CT) revealed an unevenly enhanced soft tissue 
with calcification in the left ethmoid sinus. The 3.4-cm mass, 
which destroyed the cribriform plate and lamina papyracea, 
invaded the left medial rectus muscle and blocked the maxil-

lary ostium (Fig. 2A and B). T2-weighted brain magnetic res-
onance imaging (MRI) showed a 34-mm heterogeneous en-
hancing lesion with clear boundaries involving the left ethmoid 
sinus and extending into the left orbit and an enhancing dis-

Fig. 1. Preoperative patient’s face pictures. Left periorbital swelling was observed. A: Patient’s left nasal cavity. B: A bulging mass filling 
the left middle meatus.
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Fig. 2. Pre-operative patient’s paranasal sinus computed tomography view. A: Coronal view. B: Axial view. The 3.4-cm heterogenous 
mass was located inside of left ethmoid sinus. The lesion was accompanied by left orbital medial wall erosion and involved the medial 
rectus mscule (indicated by stars). C, D: Pre-operative patient’s paranasal sinus magnetic resonance imaging T2-weighted view. C: The 
8-mm rim enhanced lesion was observed in left. aspect of genu of the corpus callosum (indicated by arrow). D: The heterogeneous en-
hancing lesion inside the left ethmoid sinus has a clear boundary with the inside of the nasal cavity, but confirmed as a pattern invading 
the left orbital wall (indicated by star).
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crete lesion with an 8-mm rim in the left aspect of the genu of 
the corpus callosum (Fig. 2C and D). 

Endoscopic sinus biopsy was performed, and irregular, rib-
bon-like hyphae, compatible with mucormycosis, were re-
vealed by pathological examination (Fig. 3). When we con-
sidered the extent and mortality rate of ROCM, the patient 
was a candidate for enucleation of the left eye and craniotomy. 
However, because of her poor general condition, we decided 
to perform endoscopic sinus surgery using a navigation sys-
tem (Medigator®). When uncinectomy was performed, pu-

rulent secretions with dark brown mud-like lesions were ob-
served within the ethmoid sinus (Fig. 4A). Necrotic granulation 
tissue with thick purulent discharge was attached to the crib-
riform plate and lamina papyracea. When all necrotic tissue 
around the cribriform plate was removed, cerebrospinal fluid 
was not observed. After removing the necrotic tissue around 
the eyeball, we confirmed that the lamina papyracea was dam-
aged and the periorbita was exposed. When the periorbita 
was sharply incised, a large amount of pus was found inside 
the eyeball with fat exposure. After sufficiently washing the 

Fig. 3. Pathology of left. Nasal cavity lesion biopsy. A number of irregular shaped of ribbon-like hyphae are observed in H&E stain ×200 
(A), GMS stain ×400 (B). H&E, Hematoxyling and Eosin; GMS, Grocott’s Methenamine Silver.
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Fig. 4. Intra-operative. The dark brown mud-like discharge was shown from the inside of the ethmoid sinus. A: Necrotic granulation tis-
sue with thick purulent discharge was attached to the cribriform plate and lamina papyracea. B: Three months after surgery, there were 
no abnormal findings on patient’s nasal cavity. 
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inside of the eye ball, the surgery was completed after packing 
in the nasal cavity. The orbital swelling improved postopera-
tively, and there were no abnormalities of the extraocular move-
ments and visual acuity.

Liposomal amphotericin B was administered as an intra-
venous infusion at 25 mg for 3 months postoperatively. Six 
months after surgery, the patient did not complain of any dis-
comfort, and no abnormal findings were observed during the 
endoscopic evaluation (Fig. 4B). No lesions were observed on 
CT either (Fig. 5A and B). A decrease in the size of the lesion 
within the left aspect of the genu of the corpus callosum was 
revealed by follow-up MRI (Fig. 5C and D).

DISCUSSION

Despite treatment, early detection and aggressive manage-
ment are essential for ROCM due to its high mortality. Tradi-
tional treatment options encourage complete removal of the 
lesions and debridement of necrotic tissue until viable bleed-
ing tissue is encountered, often leading to orbital exentera-

tion and skull base resection, in addition to systemic antifun-
gal therapy [4].

Invasive fungal sinusitis is a rare condition that usually oc-
curs in immunocompromised patients and often presents as 
a ROCM. The fungus invades the wall of the blood vessels, 
causing mechanical and toxic damage to the intima—and lead-
ing to thrombosis—associated tissue infarction and necrosis 
[5]. The infection progressively spreads from the nasal mu-
cosa to the sinuses, palate, orbits and brain. It evolves in three 
stages: nasal and sinus involvements that are often asymptom-
atic and unnoticed by the patient, orbital involvement moti-
vating the patient for consultation, and finally cerebral involve-
ment. Early diagnosis, aggressive debridement of necrotized 
tissues, and antifungal therapy are important factors for suc-
cessful treatment of ROCM, which can reduce the associated 
morbidity and mortality [2].

The management of mucormycosis involves the initiation 
of systemic antifungal agents. Amphotericin B has the broad-
est spectrum of activity against all available systemic antifun-
gal agents. Its binding affinity for ergosterol is considered the 

Fig. 5. Post-operative patient’s paranasal computed tomography view. A: Coronal view. B: Axial view. There is no lesion and no recur-
rence (indicated by stars). Nine months after treatment, the rim-enhanced lesion in left aspect of genu of the corpus callosum (indicated 
by arrow) (C) and ethmoid sinus (indicated by star) (D) was decreased compare with pre-operative magnetic resonance imaging. 
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primary reason for its antifungal efficacy, and its cholesterol-
binding activity may be the source of toxicity [6]. Nephrotox-
icity, which often requires the discontinuation of therapy, has 
been reported in almost 90% of patients who receive ampho-
tericin B. Liposomal amphotericin B is often the antifungal 
agent of choice due to its superior survival rates and the abil-
ity to achieve higher blood levels with fewer nephrotoxic side 
effects [7]. Our patient had received a kidney transplant but 
was on dialysis due to acute transplant rejection. Therefore, 
she was treated with liposomal amphotericin B, and no major 
complications occurred.

Exenteration may be recommended for progressive orbital 
disease; however, there are no clear guidelines about its opti-
mal timing. Although potentially life-saving, exenteration 
causes blindness, cosmetic disfigurement, and psychological 
trauma. In this paper, we report the successful management 
of an immunocompromised ROCM patient without exen-
teration. DiBartolo et al. [8] injected intravenous antifungal 
agents and performed a series of surgeries that ultimately re-
sulted in orbital exenteration to preserve the life of ROCM 
patients with acute visual loss, unilateral facial edema, fixed 
dilated right pupil, and loss of extraocular movements. Even 
if the lesion invaded the eyeball, there was no restriction on 
extra ocular movement or impaired visual acuity in our pa-
tient, which enabled good treatment results. Blitzer et al. [9] 
suggested that the decision to proceed with exenteration for 
orbital involvement, even with cranial nerve involvement, de-
pends on the aggressiveness of presentation, the underlying 
disease process, and the response to initial therapy. As such, 
we recommend the treatment of underlying diseases and 
somewhat preservative initial therapy for ROCM patients. 

Clinically, ROCM can be characterized by rhinosinusitis 
with purulent discharge, nasal ulceration, epistaxis, facial pain 
with swelling, headache, ophthalmoplegia with blindness, 
proptosis, and decreased mental function. In a retrospective 
review of 23 patients, DelGaudio et al. [10] concluded that a 
radiological diagnosis of invasive fungal sinusitis should be 
considered in unilateral cases with more than expected mu-
cosal edema. Osseous erosion and extra-sinus extension are 
late radiological signs. For the patient’s prognosis, we always 
need to evaluate the patient’s history and, the presence or ab-
sence of ROCM suspicious symptoms, and carefully perform 
physical and radiological examination.
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