Post coronavirus disease mucormycosis involving the
mandible: A case report with brief note on literature

Lokesh Bhanumurthy, P Sai Krishna, Prasanna Sekhar, L S Makesh Raj

Department of Oral Pathology, Tagore Dental College and Hospital, Chennai, Tamil Nadu, India

Abstract

Mucormycosis also termed as phycomycosis or zygomycosis is less commonly seen in oral cavity. However,

it is an invasive, life-threatening and aggressive fungal infection. It mostly targets individuals with altered
immunological system and diabetes. In this recent pandemic situation, the individuals affected with
coronavirus disease 2019 (COVID-19) are also affected with this fungal infection which commonly involves
the maxilla. In this case report, we present a case of a 45-year-old female affected with mucormycosis
in post-COVID scenario involving mandible which is quite rare situation. The case report covers clinical
findings, radiographic investigations and histopathological details with brief on literature review. Since
mucormycosis is aggressive fungal infection, it should be handled with multimodal approach to reduce the
systemic damage of an individual, morbidity and mortality.
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INTRODUCTION

In coronavirus disease 2019 (COVID-19), approximately,
more than 1 million lives have been lost in global scenario. In
spite of vaccine administration at present, a proper supportive
care holds a major role in battle against COVID-19.!"

Severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) is the causative agent for COVID-19
which is most commonly associated with various
opportunistic bacterial and fungal infections and may also
related with preexisting comorbidities, namely, diabetes
mellitus, lung disease or any hospital-acquired infections.”
Among fungal infections, Aspergillus and Candida are the
important microorganisms considered the important
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coinfection in COVID-19 individuals.”! Apart from these
fungal pathogens, at the present scenario, mucormycosis,
especially with regard to India, the infection is evident in
larger percentage in COVID-19-affected individuals.

Zygomycetes group of fungi includes two entities,
namely, mucorales and entomothorales with mucorales,
causing fungal infections which are life threatening and
are especially seen in immunocompromised individuals.”!
Mucormycosis infection is predominantly controlled by
phagocytes as a part of host defense mechanism, but
this action is prevented when the individual is under
corticosteroid therapy which will reduce the ability of
macrophages to prevent the germination of fungal spores.F!
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Mucormycosis most commonly affects the maxilla, out
of which rhinocerebral type is life threatening, and very
rarely, it affects the mandible. Here, we report a rare case
of mucormycosis affecting the mandible in a 45-year-old
female in post-COVID scenario. Till now, 15 cases have
been reported to affect the mandible in post-COVID
scenario.

CASE REPORT

A 45-year-old female reported to a private clinic with a chief
complaint of pain and pus discharge for the past 12 days in
the left lower jaw region. Medical history revealed that she
was recently positive for COVID 3 months back and was
under treatment with medications (corticosteroid therapy)
for the same. She is also diabetic for the past 5 years and
is under medication. Routine blood investigation revealed
elevated creatinine levels.

Extraoral examination revealed facial swelling on the
left side of the face extending till camper line, anteriorly
1 cm infront of symphysis menti, 3 cm below the lower
mandibular margin and posteriorly 2 cm beyond angle of the
mandible. Intraoral examination revealed root canal treated
36 tooth and soft tissue showing mild swelling extending
from 34 to 36 region with pus discharge [Figure 1a].

Past dental history revealed that pain and pus discharge
were present in the left mandibular back tooth area for the
past 12 days; root canal treatment (RCT) was performed
for 36 and 38 tooth after post-COVID period. In spite

Figure 1: (a) Extraoral view (b) intraoral view (c) Orthopantomogram
(Orthopantomogram) showing root canal-treated teeth

of root canal therapy, the pain and pus discharge did not
subside. Past dental history revealed RCT was done for 47
tooth [Figure 1b].

Radiographic investigation orthopantomogram (OPG)
revealed root canal treated 36 and 38 tooth (recently
performed) and RCT treated 47 (performed before), mild
radiolucency apical to 36 tooth which extended from 34 to
38 tooth, but no obvious lesion was identified [Figure 1c].
Hence, to confirm further with advanced investigation,
magnetic resonance imaging (MRI) neck plain scan was
performed. The MRI showed increased signal intensity of
medial, lateral pterygoid muscles, temporalis muscle with
marrow edema noted in the shaft ramus of the mandible
on the left side, increased size of the left submandibular
gland, few air pockets on the ramus of the mandible on the
left side and bilateral maxillary sinusitis [Figure 2a and b].

Based on history, clinical examination and radiographic
finding, a provisional diagnosis of osteomyelitis was
arrived. Surgical approach was planned with extraction of
36 tooth and an intraoral deep vestibular incision extending
from 42 to 36 tooth was done, and the excised tissue was
sent for histopathological examination [Figure 2c-¢].

Grossing of the specimen showed a single large hard tissue
measuring approximately about 3 cm X 1.5 c¢m in size,
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Figure 2: (a and b) Magnetic resonance imaging neck plain scan (c-e)
Intraoral operative procedure (f) Specimen grossing picture
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dark brown to black in color, appeared porous with the
absence of usual bone hardness and few areas appeared
necrotic [Figure 2f]. On histopathological examination,
H&E sections revealed considerable necrosis with
ribbon-like fungal nonseptate hyphae, mostly branched
at 90° with sparse inflammatory component in a bony
background. To add further, periodic acid—Schiff (PAS)
staining showed many broad, aseptate, irregular and
ribbon-like folding of fungal filaments with branching at

90° [Figure 3].

The patient was admitted for segmental osteotomy and
surgical debridement of the site. The patient showed better
improvement after the treatment and is under regular
follow-up.

DISCUSSION

Mucormycosis is the general terminology given to
diseases that are caused by fungal organisms. It is usually
an opportunistic infection of fungal origin which most
commonly affects individual who are immunocompromised,
uncontrolled diabetes, lymphomas, leukemias, renal failure,
organ transplant, corticosteroids, immunosuppressive
therapy and rare in healthy individuals, and at the present
scenario, COVID-19 is also considered in this list which
causes mucormycosis directly or indirectly.)

In global scenario, the occurrence of this fungal infection
varies from 0.005 to 1.7/million population and which is
80 times more with regard to India, paving way for India
to have the highest reported cases of mucormycosis which
is known as diabetes capital of the world. With respect to
the Indian scenario, diabetes mellitus is the most common
associated risk factor, but hematological malignancies and

Figure 3: (a and b) Tissue section stained with H&E stain (x4 and x20
magnification) (c and d) tissue section stained with periodic acid—Schiff
stain (x4 and x20 magnification)

organ transplant are the risk factor in the other countries
such as the USA and Europe.”

The main causes that facilitate the fungal spores to grow in
COVID-19-affected individual are hyperglycemic status,
hypoxia, diabetic ketoacidosis, elevated iron level, reduced
phagocytic activity, steroid mediated or other existing
comorbidities. Hyperglycemic status has been reported
in individuals affected with COVID-19, SARS-CoV-1
and also in pneumonia unrelated to SARS-CoV-1.F In
COVID-19-infected individual, lymphopenia is usually
noted, and in case of severe infections, when viral
replication is high, the inflammatory reaction and
influx of neutrophil, monocyte into the bloodstream
is promoted which causes neutrophil and lymphocyte
imbalance and the individual is highly susceptible to
systemic fungal infections.” With regard to the present
case, the patient is diabetic for the past 5 years and under
medication.

Mucormycosis most commonly involves sinus (39%),
pulmonary (24%) and cutaneous (19%) based on this
involvement; the transmission route can be either inhalation
of spore or direct inoculation. At present, the number
of mucormycosis cases reported to affect to mandible is
minimal accounting for its rarity. According to Agarwal
et al.," 15 cases of isolated mucormycosis of mandible have
been reported. Based on the risk factors, it was leukemia
for 11 cases, uncontrolled diabetes for 4 cases and only
diabetes for 2 cases with a history of dental extraction in
4 cases." It is also seen in patient who are under treatment
with immunosuppressive drugs (steroids or methotrexate)
as stated by Vinh ez /"' and Wartis and Hentiet."? In our
case, mucormycosis was present in mandible with a history
of dental treatment post-COVID and underlying history of
diabetes, and the patient was under corticosteroids as a part
of COVID treatment regimen.

Histopathology of mucormycosis usually shows broad,
irregularly shaped, nonseptate hyphae with right or
obtuse angle branching in H&E staining, but they can be
well appreciated with PAS or silver stains. The organism
is usually found near the area of necrosis, especially
close to the necrotic vessel walls.!"”) PAS and Grocott’s
methenamine silver stains can be used for further
confirmation and usually they show broad, aseptate,
irregular and ribbon-like folding of fungal organisms
and branching at obtuse angle. PAS staining shows
ribbon-like filamentous organism, magenta-colored
hyphae at obtuse angles.!" In our case, we performed
H&E staining which showed nonseptate, ribbon-like
fungal hyphae with 90° branching, whereas PAS

Journal of Oral and Maxillofacial Pathology | Volume 25 | Issue 3 | September-December 2021 409



Bhanumurthy, et al.: Post-COVID mucormycosis

staining showed aseptate, magenta color-stained fungal
organisms. Similar features where also reported by
Verma et al.l"”

Early intervention with proper medical and surgical
approach with complete debridement and clear tissue
margins will promote healing of the affected area.
Employing radiographic aids such as OPG, MRI, computed
tomography scan and proper clinical examination will also
help in delivering a proper treatment care to the patients
at the present COVID-19 situation.

CONCLUSION

Mucormycosis is an infection of fungal origin which is
uncommon, lethal and aggressive in nature which affects
individuals with immunocompromised status, diabetic,
hematological malignancies and other varied conditions.
Clinician should be able to diagnose a mucormycosis
case when an individual with altered immune status
presents with bone necrosis after tooth extraction.
Hence, multimodal approach with early diagnosis,
proper clinical examination, radiographic investigation,
histopathological examination and extensive surgical
debridement with antifungal therapy will be able to
control the spread of the infection and reduce the
mortality rate.
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