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During COVID-19 pandemic, fulminant deep fungal infection 
started emerging in India, known as Mucormycosis. This 
type of mucormycosis was termed as COVID-19 associated 
mucormycosis (CAM). These patients had previous history 
of COVID-19 infection. Such cases were mainly reported 
in immunocompromised patients such as patients with 
poorly controlled diabetes and chronic renal diseases etc. 
Rhinomaxillary mucormycosis is an aggressive, fulminant, 
fatal deep fungal infection of head and neck region. Early 
diagnosis and prompt treatment can reduce the mortality and 
morbidity associated with the disease; hence we present case 
series of rhinomaxillary mucormycosis to create awareness 
amongst dental surgeons. 
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Introduction

Mucormycosis is a rare, rapidly spreading, fulminant, opportunistic infection that is 
caused by a group of filamentous molds1. The mortality rate in overall cases of mucor-
mycosis is 54%2. This infection is most commonly seen with immunocompromised 
patients such as human immunodeficiency virus infection, nonhematologic malig-
nancy, diabetes mellitus, and chronic lung disease3. Based on anatomic localization, 
mucormycosis can be classified as one of six forms: 1) rhino-orbital-cerebral mucor-
mycosis (ROCM), 2) pulmonary, 3) cutaneous, 4) gastrointestinal (GI), 5) disseminated, 
and 6) mucormycosis of uncommon sites1. Diagnosis of rhinomaxillary mucormycosis 
is diagnosed mainly depending upon the clinical features and investigations such as 
pus/tissue culture and radiology reports4. Since mucormycosis is a rare fungal infec-
tion, it may cause a diagnostic dilemma for dental clinicians who may not be familiar 
with clinical presentation even though they may have encountered cases with osteomy-
elitis of the jaw. As immunocompromised patients are more susceptible to the disease 
it is important to take a careful case history, meticulous clinical examination, radiologic 
investigations, hematological investigations can lead to early diagnosis and prompt 
management with specific fungal therapy, which reduces morbidity and mortality.

Case Report 1
A 58-year-old male patient reported to the Department of Oral Medicine and Radiology 
with the chief complaint of swelling and pain in the right side of the face for the past 
20 days. The patient also gave a history of headache, eye pain, and stuffiness in the 
nose. Medical history revealed the patient is diabetic for 2 years and he is on insulin 
injections twice daily. The patient also gave the history of COVID-19 infection 1 month 
ago and chest HRCT(High resolution computed tomography) with a severity score 
of 14/40. On clinical examination:  periorbital swelling on the right side of the face. 
[Figure-1] On palpation swelling was soft, tender and a local rise in temperature was 
felt. On intra-oral examination denuded area of bone was observed extending from 
14-18 region. [Figure-2] White coated tongue was noted, which was non-scrapable. 

Figure 1. Periorbital swelling on right side.
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Figure 2. Exposed bone is seen involving right side of maxilla.

Depending upon the clinical findings the provisional diagnosis was given as  
non-suppurative chronic osteomyelitis and the differential diagnosis was given  
as mucormycosis.

Further investigations advised were KOH (potassium hydroxide) staining, Computed 
tomography of paranasal sinus (PNS CT), complete blood count (CBC), random blood 
sugar (RBS), and glycated haemoglobin test (HbA1c). A swab was taken from the 
tongue for fungal staining.

Hematologic reports revealed elevated erythrocyte sedimentation rate (ESR) and ele-
vated blood sugar levels.

Axial section of paranasal sinuses (PNS) CT scan revealed hetero-dense soft tis-
sue mass in the right maxillary sinus with thickening of the right nasal mucosa with 
osteolytic changes in the floor of the maxillary sinus. [Figure -3] The coronal section 
of CT revealed an ill-defined asymmetric hyperdense mass causing perforation of 
the medial wall of the sinus [Figure-4]. KOH staining was positive for fungal hyphae. 
Swab taken from tongue was positive for fungal hyphae. The patient was prescribed 
clotrimazole 1% w/v mouth paint for topical application 3-4 times daily.

Depending upon the clinical, radiological, and histopathological findings a final diag-
nosis of rhinomaxillary mucormycosis was made. The patient underwent surgical 
debridement for necrotic tissue with glycaemic control. Liposomal Amphotericin B 
5mg/kg/day was administered for 3 weeks followed by 200 mg t.i.d for 3 weeks.
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Figure 3. Axial section of CT showing hyperdense mass filling the right maxillary antrum (red arrow) with 
perforation of nasal cavity with erosion of medial wall of antrum (orange arrow).

Figure 4. Coronal CT showing a hetero-dense soft tissue mass in the right maxillary antrum (red arrow) 
perforating and infiltrating into the nasal cavity (blue arrow).

Case Report 2
A 70-year-old, male patient reported to the department of oral medicine and radiology 
with the chief complaint of swelling on the left side of the face for 10 days.
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Medical history revealed the patient is diabetic for 2 years and was currently on insulin 
for 8 days due to uncontrolled diabetes. The patient also gave a history of fever and 
malaise 7 days ago. Extra-oral examination revealed lacrimation and proptosis of the 
left eye [Figure -5]. Multiple coalesced vesicles were noted on the left perioral region and 
left side of the lower lip with crusting [Figure 6]. Necrosed denuded area of bone with 
pus discharge was present on the left side of the maxilla i.r.t 26,27 region [Figure-7].

Figure 5. Lacrimation and proptosis of left eye

Figure 6. Extra-oral vesicles on the left side of the face with crusting of lips seen.

Figure 7. denuded area of bone i.r.t 26,27 (Red arrow), ulcer seen on the midline of hard palate (Black 
arrow), aphthous ulcer on upper lip (Blue arrow).
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Putrid halitosis was noted. Pus discharge from the nose was evident. Coated and 
swollen tongue was present.

The extra-oral features were suggestive of Herpes zoster infection and for intra-oral 
lesion provisional diagnosis was considered suppurative osteomyelitis and differential 
diagnosis of rhinomaxillary mucormycosis was given. Since the patient gave a history 
of fever 7 days ago RT-PCR was advised to investigate COVID-19. The patient’s RT-PCR 
report was positive, so the patient was sent for treatment of COVID-19. The patient recov-
ered from COVID-19 and reported to the department for a follow-up visit. All the extra-oral 
vesicles were healed but the intra-oral lesion progressed extensively. [Figure-8]. Intraoral 
pus swab was sent for culture and sensitivity reports. Further investigations of KOH stain-
ing of bone, a biopsy of soft tissue, bone, and computed tomography of paranasal sinus 
(PNS CT) were advised. Potassium hydroxide staining (KOH Staining) was positive for 
fungal hyphae. Culture of pus demonstrated growth of Proteus Mirabilis. Intra-oral peri-
apical radiograph (IOPAR) revealed bone with enlarged marrow spaces. Axial section of 
computed tomography of paranasal sinuses (PNS CT) shows proptosis of the left eye 
[Figure-9], osteolytic lesion involving left maxilla with perforation of the hard palate in the 
midline [Figure-10], the left zygoma and sphenoid bone was noted [Figure-11]. 

Figure 8. Progression of intra-oral lesion anteriorly pus discharge in the vestibule can be seen.

Figure 9. Axial section of CT scan showing proptosis of left eye
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Figure 10. Axial CT showing osteolytic lesion of left maxilla (orange arrow) and perforation of hard palate 
(red arrow)

Figure 11. Osteolytic changes involving left zygoma (red arrow), left sphenoid bone seen (blue arrows).

The histopathological report revealed features of osteomyelitis with few bacterial 
colonies and PAS-positive fungal hyphae. The features were suggestive of a combi-
nation of fungal & bacterial osteomyelitis. So, the final diagnosis was a combination 
of bacterial osteomyelitis with Rhinomaxillary mucormycosis. Micro-debridement 
through functional endoscopic sinus surgery was done along with liposomal Ampho-
tericin B(5mg/kg/day) injection intravenously with glycaemic control. The patient 
was planned for surgical debridement and admitted for the same, unfortunately, the 
patient suffered cardiac arrest and passed away.
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Case Report 3
50 years old male patient reported to the department of oral medicine and radiology 
with the chief complaint of mobile teeth in the upper jaw. Medical history revealed the 
patient suffered from a COVID-19 infection 1 month ago.

On intra-oral examination multiple intra-oral sinuses with pus discharge were noted 
in Maxillary anterior and premolar region i.r.t 21,22,24,25[Figure 12]. Grade I mobility 
noted with 21,22. Depending upon past medical history and clinical features provi-
sional diagnosis of mucormycosis was given. Investigations advised were potassium 
hydroxide (KOH) staining of pus, contrast magnetic resonance imaging of parana-
sal sinus (PNS MRI), and haematological investigations such as CBC and RBS were 
advised. MRI revealed [Figure 13 and 14] marked mucosal thickening of the left 
maxillary sinus with left periorbital oedema suggestive of invasive fungal sinusitis. 
KOH staining was positive for fungal hyphae and a final diagnosis of rhinomaxillary 
mucormycosis was made.

Figure 12. Multiple intra-oral draining sinuses.

Figure 13. Axial section of PNS MRI showing mucosal thickening of Left maxillary sinus (Blue arrow).
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Figure 14. Coronal section of PNS MRI showing mucosal thickening of left maxillary sinus (red arrow) 
indicative of left maxillary sinusitis.

Micro-debridement was done through functional endoscopic sinus surgery (FESS). 
The patient was treated with Liposomal Amphotericin B 5mg/kg/day injection intra-
venously followed by Tab Posaconazole 100 mg 2 tablets twice a day for 20 days.

Discussion
Mucormycosis was first described in 1876 by Furbringer in humans1. Mucormycosis 
is a sudden, rapidly spreading fatal fungal infection caused by a fungus of the class 
of Zygomycetes and the order of Mucorales. The species most frequently isolated 
from patients are Apophysomyces (A. variabilis), Cunninghamella (C. bertholletiae), 
Lichtheimia [Absidia] (L. corymbifera L. raosa), Mucor (M. circinelloides), Rhizopus 
(R. arrhizus (oryzae) R. microsporus), Rhizomucor (R. pusillus), and Saksenaea 
(S. vasiformis). These are common environmental organisms that are not harmful to 
immunocompetent humans2. The fungi under Mucorales are ubiquitous, and morpho-
logically appear as broad, aseptate, or sparsely septate ribbon-like hyphae3. There are 
six clinical types of mucormycosis i.e pulmonary, rhinomaxillary (Rhinocerebral), gas-
trointestinal, cutaneous, disseminated, and mucormycosis of unusual sites4. Mucor-
mycosis is most commonly seen in immunocompromised individuals with diabetes, 
neutropenia and other haematological disorders3. The most common clinical type 
is Rhinomaxillary (Rhino-cerebral) mucormycosis5. Recently COVID-related mucor-
mycosis was reported in the literature. During the second wave of COVID-19 India 
reported most of the cases of mucormycosis, In India, the prevalence of mucormy-
cosis is estimated as 140 per million population, which is about 80 times higher than 
the prevalence in developed countries6. Clinical and experimental data validate those 
individuals who lack phagocytes or have impaired phagocytic function are at higher 
risk of mucormycosis. For example, severely neutropenic patients are at increased 
risk for developing mucormycosis. Surprisingly individuals with HIV are less likely 
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to develop mucormycosis7. In the presence of hyperglycaemia and low pH, which 
is found in patients with diabetic ketoacidosis (DKA), phagocytes are dysfunctional 
and have impaired chemotaxis and defective intracellular killing by both oxidative and 
nonoxidative mechanisms8. Patients on Corticosteroids or immunosuppressed indi-
viduals or patients with diabetic ketoacidosis (DKA) has high mortality rate due to 
progressive pulmonary and hematogenously disseminated infection9,10.

The skin barrier signifies a host defense against cutaneous mucormycosis, 
as demonstrated by the increased risk for developing mucormycosis in individuals 
with interruption of this barrier. The agents of mucormycosis are characteristically 
incompetent of penetrating intact skin. However, burns, traumatic disruption of the 
skin, and persistent maceration of skin enables the organism to penetrate deeper 
tissues. These organisms could originate from traumatic implantation of contam-
inated soil or water (e.g., the outbreaks after natural disasters, as was seen after 
the tsunami in Indonesia in 2004 and after the destructive tornadoes that occurred 
in Joplin, Missouri, in June 2011). Contaminated surgical dressings and nonsterile 
adhesive tape are the sources of primary cutaneous mucormycosis11,12. Patients with 
rhino-cerebral mucormycosis usually present as acute sinusitis with fever, nasal con-
gestion, purulent nasal discharge, headache, and facial pain. All sinuses can become 
involved and spread to adjacent structures such as the palate, orbit and brain usually 
progress rapidly. The hallmarks of the spread of disease beyond the sinuses are tis-
sue necrosis of the palate resulting in palatal eschars, destruction of turbinates, peri-
nasal swelling, and cyanosis of the facial skin overlying the involved sinuses. Black 
necrotic intranasal or palatal eschar is highly suggestive of the disease but it occurs in 
only 40–50 % of those affected13. Symptoms of Pulmonary mucormycosis are fever, 
cough, chest pain, dyspnoea and haemoptysis14. Some medications used to treat 
severe COVID-19, including high-dose corticosteroids and tocilizumab, might predis-
pose patients with COVID-19 to mucormycosis. Mucormycosis has been reported in 
patients with severe COVID-19 infection who lacked other classical mucormycosis 
risk factors, such as diabetes, conditions or medications that weaken the immune 
system, and cancer15,16.  

Patients hospitalized for COVID-19 are at risk for nosocomial infections due to long 
duration of hospitalization and reduced immunity to fight infections17-20. Fungal 
infections resistant to antifungal treatment have also been described in patients 
with severe COVID-1921. Early diagnosis and monitoring for mucormycosis in 
COVID-19 patients can reduce the morbidity. Healthcare providers should con-
sider medical history, symptoms, physical examinations, and laboratory tests when 
diagnosing mucormycosis. Biopsy, fungal culture and diagnostic imaging such as 
a CT scan of head and neck region sinuses plays a vital role in early diagnosis of 
Rhinomaxillary mucormycosis22. 

Antifungal antibiotics such as amphotericin B, posaconazole, or isavuconazole are 
most commonly employed in the management of mucormycosis. Amphotericin B, 
posaconazole, isavuconazole are given intravenously although posaconazole, isavu-
conazole can also be given by parenteral route23. Surgical debridement is the key to 
controlling and eliminating mucormycosis, but anti-fungal treatment is also typically 
used in combination. Studies confirm amphotericin-B liposomal 3.0 mg/kg accom-
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panied by aggressive surgical debridement, up to and including amputation, is rea-
sonably effective23,24. 

Rhinomaxillary mucormycosis is a fatal, life-threatening opportunistic infection in 
COVID -19 patients having comorbidities. Most of the patients reported with necrotic 
bone and multiple intra-oral draining sinus with pus discharge. Tooth mobility was most 
common complaint in these patients. Early signs and symptoms can play a pivotal role 
in diagnosis in these patients so that prompt treatment can be provided. Dental clini-
cians should have adequate knowledge about the disease to provide early diagnosis.
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