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Abstract
Introduction: Mucormycosis is an uncommon fungal infection. Here we report a patient with granulomatous paranasal 
sinuses Mucormycosis. 

Case report: A 64-year-old diabetic male presented with a history of right cheek swelling and numbness for five months 
before.  A computed tomography (CT) scan showed a mass in his right maxillary sinus with destruction of anterior wall of 
the right maxillary sinus and alveolar ridge. The patient underwent Caldwell-Luc surgical resection of the right maxillary 
sinus mass and the histological examination of the H&E and PAS stained slides confirmed the diagnosis of granulomatous 
mucorrmycosis. After treatment with amphotericin B and caspofungin, the patient was recovered. 

Conclusion: Although mucormycotic is known to be an infection with poor prognosis, the presented patient responded 
well to treatment.
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Introduction
Granulomatous reaction is an inflammatory reaction, which is 
defined by the presence of granulomas in the tissue. A granu-
loma is characterized by the accumulation of epithelioid cells 
together with a variety of multinucleated giant cells. The 
causes of granulomas are very diverse and many infectious and 
non-infectious disorders could cause granuloma formation [1]. 
Fungal infections are mostly associated with suppurative reac-
tions however, they may be seen with granulomatous response 
in the tissue. Although fungal infections are relatively common 
in humans, the formation of a granulomatous mass is a less fre-
quent event. On the other hand, among the fungi, Aspergillus is 
the most common cause of granulomatous reaction [2]. Mucor-
mycosis is a disease caused by an invasive fungus from order 
Mucorales and it is primarily transmitted through inhalation 
of spores, orally or inoculation in a trauma [3]. It usually oc-
curs in patients who have compromised immune system such 
as uncontrolled or poorly controlled diabetic patients or malig-
nancies. Neutrophils play a pivotal role in protecting the body 
against this infection; therefore neutropenic patients are at risk 
of Mucor mycosis [4]. It has been shown that malignancy is the 
most prevalent associated comorbidity in the developed societ-

ies whereas, diabetes is the most important comorbidity in the 
developing societies in Mucor cases [5,6]. The classification of 
Mucormycosis is based on its anatomical location and includes 
rhino cerebral, pulmonary, cutaneous, gastrointestinal, dissem-
inated, or uncommon presentations [7].  In fact, the clinical 
manifestation is mainly relevant to the underlying disease, as 
the diabetic patients are more likely to have the rhino-orbital-
cerebral Mucormycosis, and the patients with hematological 
malignancies and soft tissue trauma are more likely to suffer 
from the sino-pulmonary form and soft tissue Mucormycosis 
respectively [8]. One of the hallmarks for diagnosis of Mu-
cormycosis in any anatomical region is the invasion into the 
vessels and the subsequent tissue infarction [9]. Although the 
prognosis of Mucor mycosis is generally poor, here we report a 
case of Mucor mycosis that was treated successfully. 

Case Report
A 64-year-old man presented to a local clinic with a history 
of right cheek swelling and numbness for one month (day 1). 
His medication included Aspirin, Clopidogrel, Metoprolol and 
Losartan for cardiovascular disease, Insulin and Repaglinide 
for diabetes and Sulfasalazine for inflammatory bowel disease. 
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After 15 days his condition deteriorated, and he developed fe-
ver and chills. He was admitted to a rural hospital because of 
these symptoms in addition to high uncontrolled blood sugar 
and fever. After the primary work-up, controlling his blood 
sugar and empirical antibiotic administration, he was dis-
charged without diagnosing the cause of his cheek swelling. 
Although the fever was subsided, the patient still suffered from 
swelling of his right cheek and after 102 days was transferred 
to the central hospital in Yazd city, Iran for more investigations 
(day 117).
He had been well otherwise and denied any history of hemop-
tysis, weight loss, fever, pain in his face, nasal congestion, epi-
staxis or postnasal discharge. In the general physical examina-
tion, the patient was an alert and conscious male. There was no 
evidence of cyanosis, clubbing and peripheral lymphadenopa-
thies. Nasal examination revealed a normal colored mucosa 
without evidence of necrosis, hemorrhage and septal deviation. 
Mucosa of the mouth and pharynx were normal. Eyes move-
ments in all directions were unremarkable. Ears examination 
was normal. The laboratory results were normal except for 
an Erythrocyte Sedimentation Rate (ESR) of 90 mm/hr and a 
hyperglycemic profile. A paranasal CT scan revealed mucosal 
thickening in the right maxillary sinus with destruction of the 
anterior wall of right maxillary sinus and alveolar ridge that was 
in favor of neoplastic lesion. In addition, mucosal thickening in 
the left maxillary sinus, ethmoidal air cells and left sphenoidal 
sinus could be observed. No abnormality in bilateral orbits was 
detected. A chest X-ray showed no abnormalities. The patient 
underwent Caldwell-luc surgical resection of the right maxil-
lary sinus and the specimen was sent to the pathology ward. 
Histological examination of the H&E stained slides demon-
strated that the sinus mucosa was infiltrated by a necrotizing 
granulomatous inflammation. The granulomas were composed 
of epithelioid cells and there were scattered multinucleated gi-
ant cells. Among some of the granulomas, there were a few rib-
bons like and broad non-septate hyphae that showed positive 
reaction in PAS stain (Figures 1-3) which helped establishing 
the diagnosis of granulomatous Mucor mycosis. Finally, after 
the treatment with Liposomal Amphotericin B (150 mg/day) 
and Caspofungin (70 mg/day) for six weeks, the patient was 
recovered. The creatinine level was monitored and ranged be-
tween 0.9-1.2 mg/dL during the treatment period.
Figure 1: (a,b,c) show necrotizing granulomatous inflamma-
tion. The granulomas are composed of epithelioid cells. Among 
the granuloma there are a few ribbon-like and broad non-sep-
tate hyphae (black arrows). 

a)

b)

c)

Figure 2: A paranasal CT scan revealed mucosal thickening 
in the right maxillary sinus with destruction of anterior wall of 
right maxillary sinus and alveolar ridge.

Figure 3: A post treatment CT scan reveals post-operative 
change in the right osteomata complex and right maxillary si-
nus with remarkable recovery of primary lesion.

Discussion
Mucor from the Mucoraceae family causes an opportunis-
tic and rapidly progressive infection which has a high mor-
tality rate [10]. Although more than half of Mucormycosis 
cases have no underlying cause, diabetes is the most common 
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Table 1: studies that reported granulomatosis Mucor mycosis 
cases in the literature.
Country/ 
year

Age/
sex Localization Underlying 

cause Duration Antifungal 
treatment outcome

Malaysia/ 
1978 [31]

39/ 
female Pulmonary Unknown  Unknown None Death 

India/2005 
[32]

56/ 
female Abdominal Leukemia + 

steroid use Unknown Amphotericin 
B Death 

China/ 2009 
[16]

37/ 
female Rhino-facial Trauma 10 years Amphotericin 

B Cured 

India/ 2011 
[33]

18/ 
male Rhino-facial Unknown 3 years Fluconazole 

Initial heal 
but lost for 
follow-up

India/ 2013 
[29]

50/ 
male Forearm Trauma 6 months Fluconazole Cured

India/ 2014 
[19]

50/ 
male

Rhinom 
axillary Diabetes 6 months Amphotericin 

B Cured 

France/2014 
[30]

69/ 
female Hand 

Epidermoid 
carcinoma, 
CKD

30 days Amphotericin 
B

Cured after 
skin graft

China/2016 
[34]

15/ 
male Pulmonary Leukemia 40 days Amphotericin 

B

Death 
(of septic 
shock 13 
months after 
diagnosis)

India/ 2017 
[35]

39/ 
male Mediastinum  Steroid use 3 months Amphotericin 

B Death 

Yemen/ 2018 
[36]

32/ 
male

Rhino-
orbito-
cerebral 

Unknown 3 months Amphotericin 
B Death

cause for this infection [11]. Recently studies have reported 
the disease in Covid-19 survivors after steroid therapy [12,13]. 
Mucormycosis have rarely been reported to cause a granu-
lomatosis formation and since angioinvasion is a common 
phenomenon in Mucormycosis it is likely to be clinically and 
pathologically confused with malignancy [14]. The presence 
of a granuloma in the tissue indicates a good immune response 
and a good prognosis[15]. Ten cases of granulomatosis Mucor-
mycosis have been reported so far from which five cases could 
be successfully treated (Table 1). Cases with involvement of 
the internal organs had poor prognosis whereas, those with 
cutaneous infection or involvement of non-vital organs have 
recovered despite of delayed treatment [16]. It was reported 
that cases with brain Mucor infection have over 80% mortality 
[17]. The most common form of Mucormycosis is Rhino-facial 
which accounts for almost one-third of the cases while, rhino-
maxillary form is the most prevalent in patients with diabe-
tes [18,19]. Histological studies have shown that Mucoraceae 
family tend to adhere to endothelial cells to initiate their angio-
invasion [20] and the their receptor on the endothelial cells is 
being regulated by glucose [21]. That’s one of the explanations 
for the presence of Mucormycosis in diabetic patients. 
Diagnosis of fungal infections is usually based on culture how-
ever, in many cases it is not performed because the clinical 
features are non-specific, and clinicians would not consider it 
as a differential diagnosis and sometimes it is mistaken for bac-
terial sinusitis because of the similarity of the symptoms [22]. 
At first, the mucosa is erythematous and it gradually turns to 
purple. As the process of necrosis begins, it becomes black. If 
a black scab or bloody discharge was observed in a susceptible 
patient, the differential diagnosis of Mucormycosis must be 
considered by the clinicians [23], although in many patients the 
necrotic ulcer is not evident and makes it difficult to diagnose 
[23]. The radiologic findings usually show nodular mucosal 
thickening which is not helpful in establishing the diagnosis of 
Mucormycosis. However Magnetic Resonance Imaging (MRI) 
is stated to be useful in differentiating Mucor infection from 
chronic bacterial sinusitis [24]. Mucosal thickening which was 

observed in the CT scan of this patient, has previously found to 
be more common in Mucormycosis in comparison to bacterial 
infection [25]. Raised ESR has been reported in granulomatous 
Mucormycosis cases previously, but there is no specific serum 
marker for the infection [19]. Non-infectious inflammatory 
diseases, such as malignancies and ophthalmopathies should 
be considered in the differential diagnosis of Mucormycosis 
[26]. Histopathologic examination with special stains (PAS and 
Grocott methenamine silver) is needed to achieve a definite di-
agnosis which requires a longer staining time for Mucorales in 
comparison to other fungi [27]. Treatment of Mucormycosis 
includes surgical removal of the necrotic tissue, use of anti-
fungal drugs, and correction of the underlying disease. Some 
studies have shown that extensive surgery does not increase the 
survival. Amphotericin B is the best antifungal agent for Mu-
cormycosis [28] but reports have shown cured cases with other 
anti-fungal agents [29]. Caspofungin can increase the efficacy 
of Amphotericin B, although [30]. it hasn’t shown to be useful 
for treatment of Mucor cases when used alone. 

Conclusion
Early diagnosis with prescription of appropriate antifungal 
drugs and surgical debridement is essential, in addition to the 
site of infection are important in the prognosis of Mucor my-
cosis. Fortunately, the current case could be recovered success-
fully.
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