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Abstract
Background: Corona Virus Disease-2019 (COVID-19) is perhaps the disastrous medical emergencies that has ever 
hit globally with multiple strains. Amongst various sequelae, mucormycosis may be considered as the most debili-
tating one. Post COVID-19 mucormycosis is formally regarded as corona virus disease associated mucormycosis 
(CAM). The aim of the current paper is to present twelve cases of CAM with unique clinical presentation with a 
detailed histopathological correlation of the gingival biopsied material.
Material and Methods: Twelve cases of CAM were included in the study who presented initially with non-purulent 
swelling of the gingiva. The clinic-demographic data pertaining to age, gender, location, laterality and presence of 
co-morbidities was collected along with histopathological examination of biopsied specimen.
Results: The patients ranged from 31-65 years (mean age 47.33 years). There was a male predominance. Clearly, 
maxillary right gingiva was mostly affected and all cases presented with non purulent, non tender swelling of the 
gingiva. The incisional biopsy from the gingiva consistently showed pseudoepitheliomatous hyperplasia of the 
surface epithelium along with vacuolar degeneration, extensive stromal edema, massive mixed inflammatory re-
action, congested blood vessels, hemorrhage and abundant multinucleated giant cells. Potassium hydroxide (10% 
KOH) mount served no additional diagnostic advantage. After two initial biopsies any suspected case of CAM 
with these features was treated with appropriate antifungal therapy and conservative excision.
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Introduction
Corona Virus Disease-2019 (COVID-19) is perhaps the 
disastrous medical emergencies we have ever faced and 
it has globally affected each and every individual di-
rectly or indirectly. India had not yet healed completely 
from the first wave of COVID-19 when the cases started 
rising again in early 2021. With the highest number of 
daily reported cases on May 7, 2021, the second wave 
has affected India considerably (1). Despite a positive 
decline in the cases ever since, we still contributed to 
around 45% of the new cases detected worldwide. Dis-
mally, during the third week of May, 2021, approxi-
mately 34% of the deaths globally were also contrib-
uted by India. Initially detected in India, the new delta 
variant of COVID-19 (B.1.617.2) has become the most 
dominant strain circulating in the UK too (2).
Amidst this chaos, another life threatening threat hit the 
country, formally designated as coronavirus disease-
associated mucormycosis (CAM) (3), mainly affecting 
the Indian states of Gujarat, Maharashtra, Rajasthan, 
Andhra Pradesh, Karnataka, Haryana, Madhya Pradesh, 
Uttarakhand, and Delhi. The higher number of cases 
has been reported particularly after delta and delta plus 
variants were detected. Mucormycosis is an uncom-
mon yet lethal fungal disease caused by group of fungi 
called mucormycetes. Provided an optimal condition 
they really grow at a staggering rate of 3 mm/h at 36ºC 
which is much higher as compared to other fungi (4). In 
the absence of early diagnosis and management, mucor-
mycosis leads to marked irreversible facial destruction 
and even death. Into the bargain, there was an emer-
gence of one more fungal infection, Aspergillosis (5).
Though the information regarding the pathological chang-
es in various organs is documented in the literature, the 
data pertaining to COVID-19 related pathological altera-
tions in the oral and maxillofacial region is puny. Thus, in 
the current paper we analyzed histopathological changes of 
the biopsied material from the gingiva of the patients clini-
cally diagnosed as CAM. These patients presented with a 
unique clinical presentation and demonstrated no fungal 
hyphae in the biopsied gingival soft tissue, however, the 
histopathological features were identical to the changes 
seen in other body parts (6-9). To the best of our knowl-
edge these features have not been previously reported.

Material and Methods 
The present prospective observational study included 
twelve cases attending the outpatient department of our 

institute. A prior approval was obtained from the insti-
tutional ethical clearance board (IHEC/SDC/FACUL-
TY/21/OPATH/198). Prior informed consent was taken 
from all the patients to keep intraoral pictures provided 
their identity will not be revealed. All patients had a 
recent history of COVID-19 infection and presented 
with clinical signs suggestive of mucormycosis includ-
ing non purulent gingival swelling, facial pain and nasal 
obstruction. None of the cases had palatal involvement. 
Inclusion criteria were: a) recent history of COVID-19 
as confirmed by real time polymerized chain reaction 
(RT-PCR), b) presence of non specific gingival swelling 
in the absence of palatal involvement, c) history of im-
munosuppressive therapy, d) radiographic evidence of 
bone destruction and e) histopathological confirmation 
of mucormycosis.
Non COVID-19 associated cases of rhino-cerebral mu-
cormycosis with classical signs of palatal involvement 
were excluded. The clinic-demographic data pertaining 
to age, gender, location, laterality and presence of co-
morbidities was collected along with histopathological 
examination of biopsied specimen. The results were 
tabulated and presented in on Microsoft excel spread-
sheet 2013. Descriptive analysis was done for demo-
graphic and clinical data.

Results
- Clinico-demographic profile
In total twelve patients were included in the study. Ini-
tially, all the patients reported with clinical presenta-
tion of swelling of the attached gingiva with no pus 
discharge or any evidence of ulceration (Fig. 1). Inter-
estingly, there was no sign of involvement of the pal-
ate in any of these cases. Radiographic destruction of 
maxillary bone was clearly evident in all cases. Table 1 
shows the clinical features of all involved cases showing 
unique presentation. There was a definite predilection 
for male gender (9M:3F) with age ranging from 31-65 
years (mean age-47.33 years). The maxillary gingiva of 
the right side was commonly affected. All cases had a 
history of COVID-19. Diabetes mellitus was recorded 
as the commonest comorbidity in eight cases. Further-
more, the patients included in the present series had 
no history of any previous radiotherapy or intake of 
bisphosphonates ruling out the possibility of medica-
tion reated osteonecrosis of jaws (MRONJ). None of the 
patient had history of dental extractions or any other 
oral surgical intervention.

Conclusions: Gingival swelling with aforementioned histopathological features resembling post COVID-19 histo-
logical alterations could be alarming early signs of CAM and are candidate of prompt antifungal therapy rather than 
repeat biopsy for confirmation.
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Case
No.

Age Gender Site of lesion Laterality History of 
COVID-19

H/O Diabetes 
mellitus 

1 54 Male Alveolar mucosa in relation to 16,17 Right Positive Yes
2 47 Male Alveolar mucosa in relation to 13 to 15 Right Positive Yes
3 57 Male Muco-gingival junction in relation to 11 to 25 Left Positive Yes
4 31 Male Maxillary vestibule and attached gingiva irt 13 to 15 Right Positive No
5 65 Female Gingiva in relation to 24, 25, 26 Left Positive No
6 42 Male Alveolar mucosa in relation to 22- 17 Right Positive Yes
7 38 Male Alveolar mucosa in relation to 16 Right Positive Yes
8 48 Male Maxillary Sinus Right Positive No 
9 38 Male Maxilla in relation to 14-15 Right Positive Yes
10 43 Male Maxillary Sinus Right Positive Yes
11 50 Female Maxillary Sinus Right Positive No
12 55 Female Attached gingiva in relation to 11-15 Right Positive Yes

Fig. 1: a-d) shows clinical images of four cases showing gingival growths mainly in the maxillary arch, e) pho-
tomicrograph from H&E stained sections composed of loose edematous connective tissue with rich vascularity 
and multinucleated giant cells (100X) and f) photomicrograph from H&E stained sections showing multinucle-
ated cells in hemorrhagic background (400X).

Table 1: Showing clinic-demographic profile of twelve cases of CAM included in the present study.
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- Histopathological analysis
An incisional biopsy from the gingival lesions of the pio-
neer two cases revealed hyperplastic oral epithelium with 
immense inflammation of underlying stroma. Fascinating-
ly, there were numerous multinucleated giant cells, mac-
rophages and rich vascularity with abundant hemorrhagic 
areas (Fig. 1). Despite clinical and radiographical evidence 
of destructive bony lesions, serial sections and histochem-
istry (PAS staining) failed to demonstrate any fungal hy-
phae in the soft tissue specimen leaving no other option 
but to report as non specific granulomatous lesion. Final 
diagnosis of CAM could be made only from the second 
biopsy taken from the bone causing a delay in treatment.
The features consistently noted on gingival biopsy from 
all cases were pseudoepitheliomatous hyperplasia of the 
surface epithelium along with vacuolar degeneration, 
extensive stromal edema, massive mixed inflammatory 
reaction chiefly consisting of neutrophils, histiocytes and 
lymphocytes, congested blood vessels, extensive hemor-
rhage and abundant multinucleated giant cells with the 
number of nuclei ranging from 2-12 (Fig. 2). 10% KOH 
mount was non-contributory except one case. In all 
twelve cases, the bone pieces showed presence of broad, 
aseptate, branching fungal hyphae in extensive necrotic 
background consistent with the diagnosis of CAM (Fig. 
3, Fig. 4). Table 2 shows summary of histopathological 
changes in gingiva of CAM.

Fig. 2: Photomicrographs of H&E stained sections showing a-c) 
pseudoepitheliomatous hyperplasia of epithelium along with vacu-
olar degeneration, extensive hemorrhage and congested vessels (a 
40X, b-c 100X); d) edematous stroma with dense mixed inflamma-
tory reaction (100X); e) numerous multinucleated giant cells in an in-
flammatory background (400X) and f) sheets of foamy macrophages.

Case
No.

KOH 
mount

Pseudo-epi-
theliomatous 
hyperplasia

Vacuolar de-
generation Stromal edema Inflammatory 

response Vascular changes
Multi-

nucleated 
giant cells

1 No hyphae Present Present Abundant exudate Mixed intense Congested blood 
vessels; hemorrhage Present 

2 Hyphae 
present Present Present Abundant exudate Mixed intense Congested blood 

vessels; hemorrhage Present

3 No hyphae Present Not identified Abundant exudate Mixed intense Congested blood 
vessels Present

4 No hyphae Present Not identified Abundant exudate Mixed intense Congested blood 
vessels Present

5 No hyphae Present Present Abundant exudate Mixed intense Congested blood 
vessels; hemorrhage Present

6 No hyphae Present Present Abundant exudate Mixed moderate Congested blood 
vessels; hemorrhage Present

7 No hyphae Present Present Abundant exudate Mixed moderate Congested blood 
vessels; hemorrhage Present

8 No hyphae Not identified Not identified Abundant exudate Mixed intense Congested blood 
vessels; hemorrhage Present

9 No hyphae Present Present Abundant exudate Mixed intense Congested blood 
vessels; hemorrhage Present

10 No hyphae Not identified Present Abundant exudate Mixed intense Congested blood 
vessels; hemorrhage Present

11 No hyphae Present Present Abundant exudate Mixed intense Congested blood 
vessels; hemorrhage Present

12 No hyphae Present Present Abundant exudate Mixed intense Congested blood 
vessels Present

Table 2: Shows summary of histopathological changes in gingiva of CAM.
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In all the subsequent post-COVID-19 cases with non 
purulent gingival swelling, radiographic evidence of 
bone destruction, and presence of aforementioned his-
topathological features, it was thus decided to advice 
the operating surgeon to treat these patients with usual 
regimen based on availability and affordability.
- Treatment and aftermath
The cases were given Amphotericin B (1mg/kg body 
weight)/ lipophilic Amphotericin B (3mg/kg body 
weight)/ liposomal Amphotericin B (5mg/kg body 
weight) for 2 weeks intravenously with posaconazol 
orally for another 4 weeks. In cases of extensive de-
struction the affected bone was salvaged post antifun-
gal therapy.Post antifungal therapy resected specimen 
revealed mainly degenerating fungal hyphae, extensive 
necrosis, dead bone and only few viable fungal hyphae. 
The agreement was analogous to post neoadjuvant che-
motherapy related salvage of bone malignancies. This 
protocol led to early treatment, least disfigurement and 
better outcome. None of the patient developed systemic 
symptoms. All cases are being routinely monitored with 
no signs of recurrence.

Discussion
Corona virus disease associated mucormycosis (CAM) 
is one amongst the other lethal sequelae of COVID-19 
markedly affecting the quality of life. While the CO-
VID-19 cases have started to decline positively, CAM 
patients soared in the aftermath. As aforementioned 
mucorales species are really fast growers, even a delay 
of one hour could lead to growth to as high as 3 mm (4). 

Thus, it is prudent to believe that any suspected case of 
post mucormycosis with/without comorbidities, defini-
tive radiographic evidence of bone and gingival swell-
ingsmay be considered as a case of CAM and thus be 
treated as early as possible to reduce spread to vital or-
gans and subsequent fatalities. Here, we described post-
COVID mucormycosis patients of maxillary region who 
presented with a unique gingival appearance. Altered 
taste, transient total loss of taste, aphthous stomatitis, 
angular cheilitis and COVID tongue are some of the 
common oral manifestations of corona virus disease-19 
(10,11). Similarly, specific cutaneous signs have also 
been enumerated in literature (12,13), however, gingival 
signs of CAM have not been documented so far.
In the oral cavity, gingiva is unique in its structure. 
As formation of plaque is a continuous process, gin-
giva is usually chronically inflamed, which histologi-
cally shows rich capillary network and proliferating 
endothelium. These multiplying capillaries have a frag-
mented basement membrane providing easy port for 
micro-organisms or even tumor cells (14). Thus, gin-
giva could first react to any of such agent before other 
oral structures. Hitherto, it has established that owing 
to the ubiquitous presence of angiotensin converting 
enzyme- 2 (ACE-2) receptors, COVID-19 shows multi-
system tropism including respiratory system, gastro-
intestinal tract (GIT), cardiovascular system (CVS), 
liver, nervous system, ocular system pancreas and oral 
structures (4). Recent studies and systematic review of 
literature shows histopathological changes seen in vari-
ous organs but most are pertaining to the respiratory 

Fig. 3: Photomicrographs of H&E stained sections showing char-
acteristic refractile branching aseptate mucor hyphae in a necrotic 
background with necrotic bone. a-f ) Cases 1-6.

Fig. 4: a-d,f) Photomicrographs of H&E stained sections of Case 
number 7-12; e) extensive vascular invasion was noted in case 11.
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system (15,16). The pathologic findings have been at-
tributed to direct effects of virus with characteristic 
inflammatory response, cytokine release, raised body 
temperature, inflammation, and generalized endothe-
lial disturbance. Infection with COVID leads to atro-
phy and inflammation of pulmonary alveoli, vacuolar 
degeneration along with proliferation, desquamation 
and squamous metaplasia of alveolar epithelial cells 
(16). Other features seen are presence of monocytes 
and macrophages, multinucleated giant cells, exten-
sive fibrinous exudate, and intra-cytoplasmic viral 
inclusion bodies (16). Similar to these changes we 
found pseudoepitheliomatous hyperplasia of gingival 
epithelium, extensive infiltration of mixed inflamma-
tory reactions, massive edematous exudates, tissue 
histiocytosis and multinucleated giant cells resulting 
in gingival hyperplasia and an ideal environment for 
propagation of mucorales. Table 3 shows summary of 
post COVID-19 soft tissue changes in various organ 
systems. A comparative analysis showed that histo-
pathological features in oral cavity most closely re-
sembled post COVID changes seen in the lungs. Thus 
gingival reaction could be early sign of rhino-cerebral 
CAM. An additional factor that need consideration is 

exclusion of MRONJ as the patients with COVID-19 
are at high risk to develop osteonecrosis linked to a 
corticosteroid-related and tocilizumab mediated risk 
of avascular necrosis. It is thus warranted that MRONJ 
must be excluded and all the patients are to be evalu-
ated for previous oral surgical interventions (17). In all 
cases presented here, a diagnosis of CAM was made 
after histopathological confirmation.
As the leniency was provided in lockdown, the crowd in 
Indian markets and streets started swelling which led to 
anticipated early arise of third wave of COVID-19 with 
emergence of new strains viz Delta plus and lambda in 
India and other countries. Thus it is now a challenge not 
to just contain COVID-19 but also its sequelae includ-
ing mucormycosis and Aspergillosis. It thus becomes 
the mandatory to screen and follow all patients healed 
from COVID-19 particularly with associated co-mor-
bidities. All the patients must be adequately educated 
and encouraged to regularly screen their oral cavities 
and in case any gingival swellings are noted, the patient 
must self refer themselves for early diagnosis and rapid 
treatment of life threatening outcomes. Therefore, ex-
amination of gingiva should be considered as integral 
part of post COVID-19 follow-up.

Feature Respiratory 
System

CVS GIT Hepatic Renal Skin Gingiva

Epithelial 
Changes

Squamous 
metaplasia 
of alveolar 

epithelial cells

- Degeneration 
and shred-

ding

Loss of brush 
border

Keratosis, 
Acanthotic 

cleft

PEH

Vacuolar 
degenera-

tion

+ - NA NA + NA 75%

Edema/
Fibrosis

Massive 
edema

Focal edema 
with fibrosis

NA Fibrosis Present NA Massive 
edema

Inflamma-
tion

Mainly 
Chronic

Lymphocytic Lympho-
cytes, plasma 
cells, mono-

cytes

Atypical 
small lym-
phocytes

Lymphocyte Perivascular 
lympho-

plasmacytic

Mixed

Vascular 
changes

Vasculitis Edematous 
changes in alve-
olar capillaries
and small ves-

sels; presence of 
fibrin thrombi

Dilated and 
congested

Dilated 
sinusoids

Swollen endo-
thelial cells, 
Absence of 
vasculitis

Telangectasia, 
intraluminal 

thrombi, 
swollen blood 

vessels

Congested 
blood ves-
sels with 
vasculitis

Multinucle-
ated giant 

cells

+ NA NA NA NA NA +

CVS- Cardiovascular system, GIT- Gastrointestinal tract, PEH- Pseudoepitheliomatous hyperplasia, NA- Not available.

Table 3: Showing post COVID-19 changes seen in other systems with comparison with oral features.
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Conclusions
As a part of post COVID-19 follow-up in any part of the 
world, non-purulent, non ulcerated gingival swelling in 
patients recovered recently from COVID-19, particu-
larly with comorbidities and long term hospitalization/ 
steroidal therapy, must be considered as a candidate of 
CAM particularly in the presence of nonspecific giant 
cell granulomatous inflammation of soft tissue closely 
resembling the histopathological alterations seen in 
lungs. Such patients may be treated with early antifun-
gal therapy and reduce the risk of progression to rhino-
cerebral mucormycosis and eventually to death.
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