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Through the evolution of this global pandemic, it be-
came increasingly clear that patients with pre-existing 
conditions such as diabetes mellitus, chronic kidney 
diseases (CKD), chronic cardiovascular disease, un-
derlying malignancies, organ transplant recipients, 
and chronic liver disease are at increased risk for de-
veloping severe post COVID-19 complications. One 
such complication seen after COVID-19 is mucormy-
cosis. Oral mucormycosis is a rare but highly fatal dis-
ease. Early diagnosis and timely treatment of rhino-
maxillary mucormycosis are necessary to limit the 
spread of infection, which otherwise can lead to high 

morbidity and mortality. Dental healthcare practitio-
ners should be familiar with its initial presentation, 
which if left undiagnosed or ignored can rapidly 
spread to the orbital and cerebral region leading to 
death. The case series describes the gingival clinical 
presentation in its initial stage, relevant basic clinical 
investigations, treatment, and the importance of an 
inter-professional team approach in the early manage-
ment of patients with mucormycosis after post cov-
id-19 infection.
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SUMMARY

n INTRODUCTION

Mucormycosis was first described by Paultauf 
in 1885 [1]. It is a rare condition of the maxil-

lofacial region caused by fungi belonging to the 
Mucorales order and the Mucoraceae family. 
Nearly 27 species under Mucorales are associated 
with human infections. Rhizopus arrhizus is the 
most common species causing mucormycosis 
across the globe. This fungus invades the arteries, 
forms thrombi within the blood vessels that re-
duce blood supply and cause necrosis of hard as 
well as soft tissues. It is a rapidly progressive, fatal 
infection, mainly occurring in immunocompro-
mised patients with conditions such as diabetes 
mellitus, long-term steroid therapy, neutropenia, 

haematological malignancies (lymphoma and leu-
kaemia), post-organ transplantation, malnutrition, 
burns, and immunosuppressive therapy [2].
Early diagnosis of mucormycosis is based on clin-
ical, radiographic, and histopathological findings. 
Radiographic diagnosis includes plain radio-
graphs, orthopantomogram (OPG), and cone-
beam computed tomography (CBCT) view. Imag-
ing technique includes computerized tomogra-
phy of paranasal sinus (CT PNS view) with con-
trast and gadolinium-enhanced magnetic reso-
nance imaging MRI. Mucorales are rapid growers 
(3-7 days) therefore culture is essential for the di-
agnosis of mucormycosis since it allows identifi-
cation at genus and species levels. Nasal scrap-
ings/deep nasal swab /pus swab is collected for 
KOH (potassium hydroxide) mount/ culture and 
biopsy is collected from denuded/necrosed bone. 
Histopathologically mucormycosis is confirmed 
by hematoxylin and eosin stain, Periodic Ac-
id-Schiff (PAS) stain, and Grocott Gomori meth-
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amine silver stain. However, negative culture re-
ports are often seen despite of positive histologi-
cal findings. 
Mucormycosis is rarely seen in healthy individu-
als and reported cases are scarce. But with the 
Covid-19 pandemic, there has been a surge in cas-
es. India witnessed its second severe wave in 
March 2021, and as of 7th June 2021, the Indian 
Ministry of Health recorded 28,252 cases of mu-
cormycosis [3]. The cases during this second wave 
became so prominent that many state govern-
ments had to declare this too, as an epidemic.
No case has been yet reported in the literature 
with initial gingival findings of mucormycosis in 
recovered patients of COVID-19 infection. In this 
paper, three cases of gingival/oral manifestations 
of mucormycosis are presented which were iden-
tified in their initial stage, along with a short re-
view of the literature of gingival/periodontal mu-
cormycosis before the pandemic. Early diagnosis 
and timely treatment in these cases prevented ag-
gressive radical surgical resection like partial/to-
tal maxillectomy, and orbital exenteration.

Case 1
A 36-year-old male reported to the Department of 
Periodontics with a chief complaint of a small sin-
gle painful boil on the gum of the left upper poste-
rior tooth since last 10 days. He had a history of 
COVID-19 infection for which he was hospitalized 
1 month back with high-grade fever with cough, 
generalised weakness and mild difficulty in 
breathing. Symptomatic supportive treatment was 
done with antiviral, IV antibiotic, IV steroid and 
inj. Remdesivir during his hospital admission. He 

was discharged after 15 days with a negative 
COVID-19 RT-PCR report and negative KOH (po-
tassium hydroxide) nasal swab report. During dis-
charge, nasal endoscopy and MRI PNS with con-
trast were normal. The patient had a history of 
intake of multivitamins, antacids, antibiotics and 
methylprednisolone 8 mg twice daily for three 
days after discharge along with seven days of 
home quarantine. 
On clinical examination, an abscess was present in 
the attached gingiva of tooth # 24 which was ten-
der on percussion. The tooth was examined to rule 
out fracture and trauma from occlusion. Intraoral 
periapical radiograph revealed no significant find-
ings. The abscess was curetted and irrigated with 
povidone-iodine solution [Figure 1A]. After 5 
days, the patient developed severe pain in the pal-
atal region and mobility in the anterior left front 
teeth. On clinical examination, grade 2 mobility 
along with tenderness on percussion was present 
in teeth #21, 22, 23, and 24. Painful palatal swelling 
was also prominent in the left pre-maxillary re-
gion. As the symptoms of the patient had aggra-
vated, emergent CBCT was advised avoiding the 
OPG view.
In CBCT, complete opacification of the left maxil-
lary sinus with air entrapment was evident. Mul-
tiple ill-defined osteolytic lesions with irregular 
borders extending from the distal aspect of the 
nasopalatine canal with involvement of both the 
buccal and palatal cortices of the left maxillary re-
gion were seen. Destruction of the buccal and pal-
atal alveolus was present from teeth # 21 to 26 giv-
ing it a moth-eaten appearance. A distal wall of the 
left nasal fossa was involved. The floor of the max-

Figure 1A - Initial clinical presentation of mucormycosis with single periodontal abscess being irrigated with 
betadine; 1B) CBCT revealing hard palate, distal wall of nasal fossa and sinus involvement.
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illary sinus was breached on the left side in teeth # 
24, 25, and 26 regions, but intact on the right side. 
Perforation of the sinus floor in the 26 and 27 re-
gions was also seen [Figure 1B]. Immediately 
without any delay, the patient was referred to the 
medical emergency ward with a suspected diag-
nosis of mucormycosis post-COVID-19. The pre 
and post-contrast multiplanar MR imaging of 
paranasal sinuses and the histopathological report 
confirmed the diagnosis of mucormycosis involv-
ing the left maxillary alveolus, perialveolar tissues 
and left middle turbinate. 

Case 2
A 58-year-old patient with controlled diabetes re-
ported to the Department of Periodontics with a 
chief complaint of painful multiple boils on up-
per left teeth along with mobility since past 20 
days. The patient had recovered from a COV-
ID-19 infection two months back, for which he 
had taken steroids. Past dental history revealed 

extraction of carious 26 one month back. Clinical 
examination revealed generalized periodontal 
abscesses and periodontal pockets in relation to 
maxillary teeth, multiple pseudoclefts, grade III 
mobility wrt teeth #22 and 25 and grade II mobil-
ity of teeth #21,23 and 24 [Figure 2A]. Also, grade 
I mobility was present in teeth #11, 12, 13, 14, and 
15. An unhealed socket was present in relation to 
tooth #26 and soft non-tender palatal swelling 
was present on the left maxillary arch. The pa-
tient was already on antibiotics and analgesics 
prescribed by the previous dentist. Mucormyco-
sis was suspected and therefore a CBCT was ad-
vised. The findings were suggestive of the de-
struction of a maxillary buccal and palatal alveo-
lus in different regions [Figure 2B]. Complete loss 
of cortical plates was noted in the alveolar bone 
of teeth #15 to 26 region resulting in the detached 
appearance of the cancellous bone from the pe-
ripheral margins. Also, opacification was seen in 
the maxillary sinuses bilaterally involving pe-
ripheral walls blocking the osteo-meatal com-
plexes. Perforation of the nasal floor was noted 
on the left aspect of tooth # 24 region. The patient 
was immediately referred to the medical depart-
ment where the case of mucormycosis was con-
firmed.

Case 3
A 54 yr female patient with uncontrolled diabetes 
reported to the Department of Periodontics with a 
chief complaint of an unhealed extraction socket 
in relation to tooth #25 [Figure 3]. The patient had 
undergone an extraction of tooth #25, 15 days 

Figure 2A - Initial clinical presentation of mucormyco-
sis with multiple periodontal abscesses; 2B) CBCT re-
vealing complete loss of cortical plates wrt 15 to 26 
with nasal floor perforations, haziness in the maxillary 
sinus can be appreciated.

Figure 3 - Clinical presentation of palatal perforation in 
mucormycosis with unhealed extraction socket wrt 25.
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on the global epidemiology of mucormycosis and 
reported that in Asian countries, diabetes melli-
tus is the most common risk factor whereas trans-
plantation and haematological disorders are 
more commonly seen as risk factors in European 
countries [7]. With the pandemic around the 
globe, there is an increase in rhinomaxillary mu-
cormycosis in COVID-19 recovered patients. 
Acute lung damage in COVID-19 is controlled by 
administering corticosteroids. This led to tran-
sient hyperglycaemia, which coupled with low 
immunity served as an ideal environment for 
fungal growth and proliferation. Fungus once es-
tablished in the paranasal sinuses can spread rap-
idly to the orbit and cerebral region via the nasol-
acrimal duct and medial orbit. So, it can be as-
sumed that COVID-19 also can be one of the con-
tributing factors/risk factors for rhinomaxillary 
mucormycosis.
Rhinomaxillary mucormycosis located in the per-
iodontal tissue (gingival and alveolar bone) are 
rare. Most often, the clinical presentation is that of 
a non-healing extraction socket. Initial signs are 
non-specific necrotic ulcer, which later turns into a 
characteristic black necrotic lesion. 
A literature search was performed in PubMed/
Medline database using the terms “periodontal 
mucormycosis”, “rhinomaxillary mucormycosis”, 
and “gingival mucormycosis”. A total of 35 re-
search papers have been retrieved. Only case re-
ports in which cases showed a periodontal or gin-
gival presentation of mucormycosis in the maxil-
lary or mandibular arch were considered. A total 
of eleven case reports were included in the manu-
script, whose main characteristics have been sum-

back. Since then, the patient noticed pain, multiple 
boil/s, and mobility in the adjacent teeth. The pa-
tient also had a history of COVID-19 infection two 
months back but was not hospitalised. CBCT find-
ings revealed complete opacification of the left 
maxillary sinus with palatal perforation on the 
same side with respect to teeth #25 and 26 regions. 
The roof of the maxillary sinus was intact on both 
the left and right sides.
All three patients were immediately referred to the 
Department of emergency medicine where they 
confirmed the diagnosis as mucormycosis and 
started further management of the same.

n DISCUSSION

Mucormycosis is an angio-invasive fungal infec-
tion caused by the fungi belonging to the order 
Mucorales. The Mucorales can cross physical bar-
riers and invade host defence mechanisms mainly 
in immunocompromised individuals. Human in-
fection is said to be caused by asexual spore for-
mation which then becomes airborne and resides 
on the oral and nasal mucosa of humans. In the 
vast majority of immunologically competent 
hosts, these spores are contained by the host 
phagocytic response. However, if the host defence 
fails, germination follows by hyphae develop-
ment. It progresses as the hyphae begin to invade 
vessel walls and arteries causing thrombosis and 
ischemia of the affected tissues. Fungal hyphae 
produce a substance called Rhizoferrin (Sidero-
phores), which binds to iron available in the blood 
circulatory system. This Iron-Rhizoferrin complex 
is responsible for the fungus growth and its intra-
cellular processes. It has been documented that R. 
arrhizus adheres directly to the vascular endotheli-
al cells through the endothelial cell surface recep-
tor, human glucose-regulated protein 78 (GRP78) 
[4]. This invasion of the vascular system signifi-
cantly increases acidosis and hyperglycaemic con-
ditions. Patients with neutropenia have more ex-
tensive angioinvasion. Also, ischemic necrosis of 
the infected tissues caused by a fungus can pre-
vent the delivery of leukocytes and antifungal 
agents to the foci of infection.
Various risk factors have been reported for mu-
cormycosis which are listed in Table 1 [5, 6]. The 
difference in the prevalence of risk factors/un-
derlying disease varies among different coun-
tries. Prakash H et al in 2019 published a review 

Table 1 - Risk factors for rhinomaxillary Mucormycosis 
[2, 5, 6, 7].

1. Neutropenia

2. Diabetic ketoacidosis

3. Malnutrition

4. Severe burns

5. Haematological malignancies

6. Haematopoietic stem cell transplants

7. Patients under cancer chemotherapy

8. Immunosuppressive drug therapy, e.g. corticosteroids use

9. Deferoxamine therapy

10. COVID-19
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marized in Table 2. None of these reported cases 
had a history of COVID-19. Nagalli et. al. in 2021 
published a systematic review on “Mucormycosis 
in COVID-19” [6]. None of the cases in their re-
view showed any gingival or periodontal clinical 

Table 2 - Cases of rhinomaxillary mucormycosis reported in literature without any history of COVID-19.

Author, year Predisposing condition Age and sex Case presentation Location Diagnosis

Bonifaz A.
et al. [9], 2020

L2 acute 
lymphoblastic 
leukaemia (ALL)

31 yr, male 1 case report First and second 
premolar of right 
maxilla

Gingival 
mucormycosis

Pandilwar P.K. 
et al. [10], 2020

Diabetic and 
unhealed sockets in 
maxillary anterior 
region.

Case 1:
60 yr, male

Case 2: 
67 yrs, 
male

2 case reports Case 1: 
Unhealed extraction 
socket wrt max. 
anterior and entire 
hard palate
Case 2:
Unhealed extraction 
socket wrt left 
maxillary quadrant 
and left side of hard 
palate 

Rhinomaxillary 
mucormycosis

Kumar N. 
et al. [11], 2015

Uncontrolled type 2 
Diabetic edentulous 
patient 

63 yrs, 
female

1 case report extraction of 
maxillary anterior 
teeth

Rhino-maxillary 
osteomyelitis 
followed by 
extraction

Azarpira N.
et al. [12], 2012

Renal transplant 42 yrs, 
male

1 case report Dental finding not 
reported

Rhinomaxillary 
mucormycosis

McDermott N.E. 
et al. [13], 2010

Myelodysplastic 
syndrome and 
acute myelogenous 
leukemia (AML)

47 yrs, 
female

1 case report Left maxillary second 
premolar and first 
molar

Periodontal 
mucormycosis

Goel S. 
et al. [14], 2009

Controlled diabetes 
but poor oral hygiene; 
chronic smoker (30-40 
bidis/day)

60 yrs, 
male

1 case report Right maxillary 
region

Rhinomaxillary 
mucormycosis with 
cerebral extension

Dogan et al. 
[15], 2007

Case 1:
AML/ Neutropenia
Case 2:
ALL/ Neutropenia

Case 1:
7 yrs, male
Case 2: 
9 yrs, male

2 case reports Maxillary 
Gingival

Periodontal 
mucormycosis

Auluck et al. 
[16], 2007

Diabetes 58 yrs, 
male

1 case report Maxillary extraction 
site

Periodontal 
mucormycosis

Jayachandran S. 
et al. [17], 2006

Diabetes 48 yr, male 1 case report Mucormycosis with 
palatal perforation

Salisbury et al. 
[18], 1997

AML/ Neutropenia 60 yrs, 
male

1 case report Mandibular extraction 
site

Periodontal 
mucormycosis

Jones et al. 
[19], 1993

Case 1:
AML/ Neutropenia
Case 2: 
Diabetes

Case 1:
43yrs, 
male
Case 2:
68yrs/
male

2 case reports Case 1: mandible 
gingiva
Case 2: Maxilla 
extraction site

Periodontal 
mucormycosis

findings. 
Roden MM et al. in 2005 conducted a review of 929 
cases of zygomycosis [8]. The review showed that 
the fungal infection mainly occurred in the mean 
age group of 38.8 years with a higher prevalence 
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seen in the males (65%) compared to females. Dia-
betes mellitus was the most common underlying 
condition seen in most patients. 154 patients pre-
sented with a malignant neoplasm, among which 
147 (95%) were having haematological malignan-
cies. However, Bonifaz A et al in 2020 in their liter-
ature review reported 11 cases of periodontal mu-
cormycosis. The common risk factor in 10 of the 
patients was haematological malignancies and 
one was reported with diabetes [9]. In the present 
paper, the first case had transient hyperglycaemia 
due to steroids intake for COVID-19 treatment, the 
second case had controlled diabetes but had taken 
steroids for COVID-19 treatment, which again 
lead to transient hyperglycaemia during the treat-
ment and the third patient had uncontrolled dia-
betes and was not taking any medications for the 
same. The common risk factor in all three patients 
was hyperglycaemia during COVID-19 infection. 
All three cases showed mucormycosis presenta-
tion within two months of COVID-19 recovery.
Out of the 3 reported cases, two were male and 
one female and all had a similar clinical gingival 
presentation. Palatal swelling was present in all 
three cases. It has been documented that along 
with angiotensin-converting enzyme (ACE2) re-
ceptors, the CoV-2 can bind to the glucose-regulat-
ing protein 78 (GRP78) receptors also to get entry 
into the host cells [20]. Therefore it can be hypoth-
esized that as glucose-regulating protein 78 
(GRP78) receptors are a common link for invasion 
into the host defence mechanism by mucormyco-
sis as well as by SARS-CoV-2, the increased num-
ber of GRP78 receptors during COVID-19 infec-
tion, can be a reason leading to surge in mucormy-
cosis cases after COVID-19 infection [21]. No case 
has been documented yet describing the gingival 
presentation of this silent and rare infection in 
COVID-19 recovered patients. This paper empha-
sizes the role of dental surgeons in recognizing the 
initial symptoms leading to early diagnosis. This 
otherwise neglect may later lead to a poor progno-
sis on extension into the rhino-orbital and rhi-
no-cerebral region.
Mucormycosis is a medical emergency. Computed 
tomography (CT) is the cornerstone of modern 
medical radiology to diagnose the extension of the 
lesion in the rhinomaxillary region. Cone-beam 
Computed tomography (CBCT), which is ad-
vanced imaging technology in dentistry, provides 
images equivalent to medical CT at reduced costs 

and radiation doses. The radiation dose to the pa-
tient with CBCT is 40% lesser than that of the mul-
ti-slice CT dose. However, the usefulness of CBCT 
in the diagnosis of mucormycosis may be limited, 
especially if there are intracranial extensions. Due 
to the rapidity of invasive infection, CBCT should 
be immediately advised by dental professionals to 
monitor disease extension, if mucormycosis is sus-
pected in COVID-19 recovered patients. 
Prompt diagnosis, early management, and revers-
ing the underlying risk factors, if possible may 
improve the prognosis and survival rate of the pa-
tient. In all three patients, CBCT was advised im-
mediately on suspecting mucormycosis based on 
history and clinical findings. As all three CBCTs’ 
revealed unusually massive bone destruction, a 
provisional diagnosis of mucormycosis was made 
and the patients were immediately referred to the 
emergency medicine department. Further detailed 
investigations by the medicine and ENT depart-
ment confirmed mucormycosis as the final diag-
nosis.
Surgical management also should be initiated ear-
ly in the course of treatment. This should involve 
the debridement of all infected tissues. Debride-
ment is commonly defined as the process of re-
moving necrotic and devitalized tissue. The pres-
ence of necrotic tissue within a wound may impair 
wound repair processes by stimulating inflamma-
tion and delaying granulation and epithelializa-
tion. Several methods for debridement may be 
employed, including enzymatic, mechanical, au-
tolytic, and surgical, along with systemic antifun-
gals. Survival rates among patients with invasive 
sinus involvement without cerebral involvement 
may be as high as 50-80% [22]. Amphotericin B is 
the antifungal agent of choice. It is a polyene anti-
fungal agent that acts by binding to sterols (pri-
marily ergosterol) in the fungal cell membrane 
with a resultant change in membrane permeabili-
ty. Combined treatment of thorough debridement 
and amphotericin B has a survival rate of 80% [14]. 
Lipid complex amphotericin B is a formulation 
designated to be less nephrotoxic than conven-
tional amphotericin B [23]. Other antifungals used 
against Mucorales are posaconazole and isavu-
conazole [23-25]. Early surgical debridement and 
management due to timely diagnosis of mucor-
mycosis prevented the further fungal spread and 
aggressive treatment in all three of the cases re-
ported. 
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n CONCLUSIONS

This case series presents 3 patients with rare clini-
cal rhinomaxillary mucormycosis post-Covid-19 
infection. The prompt and quick diagnosis fol-
lowed by immediate referral, with a proper treat-
ment plan prevented the rapid spreading of fungal 
infection to the orbital and cerebral region. Dental 
professionals play a critical role in spotting initial 
oral findings, advising timely CBCT, and early re-
ferral for further management. This can signifi-
cantly reduce the morbidity of mucormycosis.
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