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INTRODUCTION

Mucormycosis (MM) is a severe infection, characterized 
by an extensive tissue invasion by hyphae of various fun-
gal species of the order Mucorales. The most frequent 
agents are Rhizopus, Mucor, and Lichteimia, whereas 
Cunninghamella, Saksenaea, Apophysomyces, Cokeromy-
ces, Rhizomucor, Syncephalastrum, and Actinomucor are 
responsible only for 1-5 % of cases (Kwon-Chung 2012, 
Gomes et al., 2011).
It is a rare fungal disease, but one which has been increas-
ing in frequency in the last few years, due to the rise in im-
munosuppression in hospitalized patients, both as a result 
of various diseases and therapy (Petrikkos et al., 2012). It 
is one of the most rapidly fatal fungal infections. Despite 
aggressive treatment, the overall mortality rate for mu-
cormycosis remains high, with figures ranging from 20 to 
50% (Lanternier et al., 2012, Zilberberg et al., 2014, Skiada 
et al., 2011).
Mucorales are widely distributed in the environment, es-
pecially in organic substrates: vegetable matters, decaying 
fruits, bread, soil, animal excreta, excavation and con-
struction sites. They are easily aerosolized as sporangio-
spores and so inhaled (El-Herte et al., 2012). The spread of 
infection is seasonal, with peak incidence in summer and 
early autumn (Shpitzer et al., 2005). 

CASE REPORT

We reported a patient who, for symptoms and for ignored 
diabetic conditions, made the diagnosis even more diffi-
cult. On admission to the Emergency Room, a 78-year-old 
woman mentioned a painless swelling in the left malar 
region, and ptosis. The patient was already being treated 
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with steroids for about two weeks, due to a left peripheral 
and incomplete facial nerve palsy. Despite the treatment, 
symptoms had worsened. Furthermore, she had consult-
ed a dentist, who had ruled out diseases of the teeth. On 
examination, the swelling was tense, painless, and was 
covered with warm erythematous skin. There was also left 
eyelid ptosis with proptosis, a slight deviation of the jaw 
to the left, and hypoesthesia in the skin area innervated by 
the mandibular ramus of the left trigeminal nerve. There 
was no fever or other symptoms. Blood pressure was 
160/90 mmHg, and heart rate was 80 bpm. Laboratory 
tests showed a slight increase in white blood cells (15,400/
mmc) and hyperglycemia (37.22 mmol/L) The patient re-
ported no history of diabetes mellitus, but remembered an 
onset of polyuria during the previous week. The parana-
sal sinus view showed haziness of the left maxillary sinus 
(Figure 1). On admittance to hospital, she was subjected 
to rehydration, insulin, and antibiotic therapy. After ap-
proximately two days, in spite of treatment, there was no 
improvement.
A noncontrast CT scan revealed severe opacification of the 
left maxillary sinus, with erosion of the nasal wall and infe-
rior turbinate (Figure 2), moderate opacification of ethmoid 
sinus with erosion of the left orbital plate (Figure 3). 
Furthermore, left orbital cellulitis was visible. The biopsy 
confirmed the suspicion of mucormycosis, showing the 
presence of pathognomic picture of mucormycotic hy-
phae. Unfortunately, better etiological characterization 
was not possible in our laboratory. The patient was ad-
ministered liposomal amphotericin-B 5 mg/kg/day intra-
venously. She refused surgical treatment and, after a few 
weeks, she died at home.

DISCUSSION

MM usually occurs in immunocompromised patients. The 
main predisposing conditions for MM are: hematological 
malignancies, stem cell transplantation, solid organ ma-
lignancies, solid organ transplantation, diabetes mellitus 
and ketoacidosis, corticosteroid use and rheumatic diseas-
es, iron overload and chelation therapy with deferoxam-
ine, prolonged use of voriconazole (Sun et al., 2011). 

Key words:
Mucormycosis, cranial nerve palsy, mycoses; rhino-orbital mucormycosis, diabetes 
mellitus.

SUMMARY

Mucormycosis is a rare and dramatic fungal disease with a high mortality rate. We report a case of rhi-
no-orbital mucormycosis, which commenced as cranial nerve palsy, in a woman with ignored diabetes 
mellitus. Mucormycosis should therefore be taken into consideration during the differential diagnosis of 
cranial nerve palsy, especially in diabetic or immunocompromised patients.
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Rarely the infection can affect individuals with no predis-
posing conditions (Mignogna et al., 2011, Torres-Narbona 
et al., 2007).
Mucormycosis is typical air-borne infection, even if there 
are other portals of entry such as the digestive tract, skin 
lesions, and venous catheters (Richardson 2009).
The pathophysiological risk factors involved in the onset 
and dissemination of infection are: immunosuppression, 
hyperglycemia, low pH, skin barrier lesions (Chinn et al., 
1982). Furthermore, the Zygomycetes require iron to grow 
and multiply. Therefore, iron overload and chelation ther-
apy with deferoxamine (where the drug acts as a bacterial 
xenosiderophore), provide a predisposition for infection 
(Boelaert et al., 1993).
Mucormycosisis is characterized by fungal vascular in-
vasion, with thrombus formation and consequent tissue 
necrosis. A further important histological feature is peri-
neural invasion (Sravani et al., 2014). The most common 
sites of infection are: rhino-cerebral, pulmonary, cutane-
ous, gastrointestinal, and disseminated.
Rhino-cerebral mucormycosis is the most common form 
of mucormycosis in diabetic patients. The sporangiospores 
penetrate into the paranasal sinuses by inhalation. If they 
find favorable conditions, they proliferate and invade sur-
rounding tissue: the palate, the sphenoid and ethmoid 
sinuses, the orbit, the cavernous sinus, and the brain 
(Petrikkos et al., 2012). Clinical presentations are usually 
sinusitis, periorbital cellulitis, and facial pain. There may 
also be cranial nerve palsy. An alarming triad can be rep-
resented by diabetes, facial pain, and evidence of infection 
(University of South Alabama Headache Center 2004). 
Other distinctive symptoms are necrotic eschar, fever, and 
leukocytosis, but these may be absent. In patients surviv-
ing the disease, the infection usually leads to an extensive 
destruction of facial tissue with serious functional and dis-

figuring consequences: a disease that will not be forgotten.
In the case reported above, the diagnosis was made more 
difficult by the onset of disease, with peripheral and in-
complete paralysis of the facial nerve and mandibular 
ramus of the trigeminal nerve, by the extension of infec-
tion to the infratemporal fossa, and by unknown diabetes 
mellitus (Meas et al., 2007). Initial steroid therapy, under-
taken by the patient for the treatment of facial paralysis, 
together with inadequate antimicrobial therapy definitely 
contributed to the worsening of conditions favoring this 
infection through hyperglycemia and immunosuppres-
sion (Ferguson 2007). 

CONCLUSION

Mucormycosis is a medical emergency and should always 
be suspected in patients with sinusitis, especially if they 
are decompensated diabetics or immunocompromised 
patients. In fact, early diagnosis and therapy can reduce 

Figure 1 - View of the paranasal sinus showing haziness of 
the left maxillary sinus.

Figure 2 - Noncontrast CT scan revealed severe opacifica-
tion of the left maxillary sinus and erosion of the nasal wall 
and inferior turbinate.

Figure 3 - CT scan revealed moderate opacification of eth-
moid sinus with erosion of the left orbital plate.
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the already high mortality rate of infection (Chamilos et 
al., 2008). Guidelines to therapy have been published (Cor-
nely et al., 2014). The treatment of this disease requires 
an immediate and extensive surgical resection for topical 
control of the disease, with liposomal amphotericin B as 
the first-line drug, with a minimum dose of 5 mg/kg/day. 
For salvage treatment, the guidelines strongly recommend 
posaconazole 400 mg four times daily. The reversal of pre-
disposing conditions is also very important and strongly 
recommended: the use of granulocyte colony-stimulating 
factor in hematological patients with neutropenia, con-
trolling ketoacidosis and hyperglycemia in diabetic pa-
tients, limiting glucocorticosteroids to the minimum dose 
required, and avoiding the use of deferasirox in hemato-
logical or diabetic patients. A new antifungal isavucona-
zole, with promising results, is currently being studied 
(Seyedmousavi et al., 2015). 

References
Boelaert J.R., de Locht M., Van Cutsem J., Kerrels V., Cantinieaux B., et 

al. (1993). Mucormycosis during deferoxamine therapy is a sidero-
phore-mediated infection: in vitro and in vivo animal studies. J Clin 
Invest. 91, 1979-1986.

Chamilos G., Lewis R.E., Kontoyiannis D.P. (2008). Delaying amphotericin 
B-based frontline therapy significantly increases mortality among pa-
tients with hematologic malignancy who have zygomycosis. Clin In-
fect Dis. 47, 503-509.

Chinn R.Y., Diamond R.D. (1982). Generation of chemotactic factors by 
Rhizopus oryzae in the presence and absence of serum: relationship to 
hyphal damage mediated by human neutrophils and effects of hyperg-
lycemia and ketoacidosis. Infect Immun. 38, 1123-1129.

Cornely O.A., Arikan-Akdagli S., Dannaoui E., Groll A.H., Dannaoui E., et 
al. (2014) ESCMID and ECMM joint clinical guidelines for the diagno-
sis and management of mucormycosis 2013. Clin Microbiol Infect. 20, 
(Suppl. 3), 5-26.

El-Herte R.I., Baban T.A., Kanj S.S. (2012). Mucormycosis: a review on 
environmental fungal spores and seasonal variation of human disease. 
Adv Infect Dis. 2, 76-81.

Ferguson AD. (2007). Rhinocerebral mucormycosis acquired after a short 
course of prednisone therapy. J Am Osteopath Assoc. 107, 491-493.

Gomes M.Z., Lewis R.E., Kontoyiannis D.P. (2011). Mucormycosis caused 
by unusual mucormycetes, non-rhizopus, -mucor, and –lichteimia spe-
cies. Clin Microbiol Rev. 24, 411-445.

Kwon-Chung K.J. (2012). Taxonomy of fungi causing mucormycosis and 
entomophthoromycosis (Zygomycosis) and nomenclature of the dis-
ease: molecular mycologic perspectives. Clin Infect Dis. 54, (Suppl. 1), 
S8-15.

Lanternier F., Dannaoui E., Morizot G., Elie C., Garcia-Hermoso D., et al. 
(2012). A global analysis of mucormycosis in France: The RetroZygo 
Study (2005-2007). Clin Infect Dis. 54, (Suppl. 1), S35-43.

Meas T., Mouly S., Kania R., Hervé D., Herman P., et al. (2007). Zygomyco-
sis: an uncommon cause for peripheral facial palsy in diabetes. Diabe-
tes Metab. 33, 227-229.

Mignogna M.D., Fortuna G., Leuci S., Adamo D., Ruoppo E., et al. (2011). 
Mucormycosis in immunocompetent patients: a case-series of patients 
with maxillary sinus involvement and a critical review of the literature. 
Int J Infect Dis. 15, 533-540.

Petrikkos G., Skiada A, Lortholary O., Roilides E., Walsh T.J., et al. (2012) 
Epidemiology and clinical manifestations of mucormycosis. Clin In-
fect Dis. 54, (Suppl. 1), S23-34.

Richardson M. 2009. The ecology of the zygomycetes and its impact in en-
vironmental exposure. Clin Microbiol Infect. 15, (Suppl. 5), S2-9.

Seyedmousavi S., Verweij P.E., Mouton J.W. (2015) Isavuconazole, a 
broad-spectrum triazole for the treatment of systemic fungal diseases. 
Expert Rev Anti Infect Ther. 13, 9-27.

Shpitzer T., Keller N., Wolf M., Goldschmied-Reouven A., Bahar G., et al. 
(2005). Seasonal variations in rhino-cerebral Mucor infection. Ann 
Otol Rhynol Laryngol. 114, 695-698.

Skiada A., Pagano L., Groll A., Zimmerli S., Dupont B., et al. (2011). Zy-
gomycosis in Europe: analysis of 230 cases accrued by the registry of 
the European Confederation of Medical Mycology (ECMM) Working 
Group on Zygomycosis between 2005 and 2007. Clin Microbiol Infect. 
17, 1859-1867.

Sravani T., Uppin S.G., Uppin M.S., Sundaram C. (2014).  Rhinocerebral 
mucormycosis: Pathology revisited with emphasis on perineural 
spread. Neurol India. 62, 383-386.

Sun H.Y., Singh N. (2011). Mucormycosis: its contemporary face and man-
agement strategies. Lancet Infect Dis. 11, 301-311.

Torres-Narbona M., Guinea J., Martinez-Alarcón J., Muñoz P., Gadea I., 
et al. (2007).  Impact of mucormycosis on microbiology workload: a 
survey study in Spain. J Clin Microbiol. 45, 2051-2053.

University of South Alabama Headache Center (2004). An alarming triad: 
diabetes, facial pain, and evidence of infection. Headache. 44, 722.

Zilberberg M.D., Shorr A.F., Huang H., Chaudhari P., Paly V.F., et al. (2014). 
Hospital days, hospitalization costs, and inpatient mortality among 
patients with mucormycosis: a retrospective analysis of US hospital 
discharge data. BMC Infect Dis. 14, 310.


