J. Oral Diagn. 2024;9:e269

CASE REPORT

Marcelo Santos Bahia ” Odontogenic onset mucormycosis in

Yuri de Lima Medeiros?

Maria Emilia Mota® a post-COVID-19 diabetic patient:

Marcella Yumi Kadooka!
Pablo Agustin Vargas® an unusual I‘epOI‘t
Cassio Edvard Sverzut!
Alexandre Elias Trivellato!

Abstract:

Fungal infections associated with COVID-19 have been responsible for exacerbating the course of the disease, with mucormycosis
being one of the main reported conditions. Although dental involvement is commonly considered an extension of rhinocerebral
disease, some authors recognize it as a distinct clinical entity characterized by odontogenic onset mucormycosis. The aim
of this study was to report the diagnosis of mucormycosis following drainage of odontogenic abscess in a post-COVID-19
diabetic patient. A 69-year-old post-COVID-19 diabetic man sought a maxillofacial surgery service due to complaints of pain
and swelling on the right side of the face. Edema, dental mobility, and purulent discharge associated with teeth 16 and 17 were
noted. It was observed that tooth 16 had undergone endodontic treatment, while tooth 17 exhibited pulp necrosis, both showing
enlargement of the apical periodontal ligament space. Drainage of the odontogenic abscess was performed, and cone-beam
computed tomography was requested. Tomographic findings included a suggestive image of osteolytic lesion in the posterior
region of the maxilla extending into the right maxillary sinus. Extraction of teeth 16 and 17 and biopsy of areas of necrotic
bone were performed. Histopathological examination revealed numerous large fungal hyphae forming right angles, positive for
Grocott-Gomori staining, favoring the diagnosis of mucormycosis. The patient was referred for treatment with Amphotericin
B and has been under follow-up for 3 years, with no need for additional interventions. The diagnosis of mucormycosis should
be considered in immunosuppressed patients, especially those with diabetes mellitus and post-COVID-19, presenting signs and

symptoms of odontogenic infection.
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INTRODUCTION pulmonary damage, immune system dysregulation and
immunosuppressive therapies used in its treatment,
In March 2020, this condition is associat-
COVID-19, the disease . L. ed with a wide spectrum
Statement of Clinical Significance . . . .
caused by the new corona- G i € of diseases, increasing its
8 The early recognition of mucormycosis in post-COVID-19 o
virus SARS-COV-2, was diabetic patients presenting with odontogenic infections is susceptibility to secondary
declared a pandemic by the crucial for reducing mortality. This report highlights the need bacterial and fungal infec-
World Health Organization for prompt diagnosis and treatment in immunosuppressed tions>*. Among the fungal
(WHO). Even though mor- individuals, emphasizing the importance of histopathological infections, aspergillosis, can-
. . confirmation and interdisciplinary management in such cases. o R
tality rates were drastically didiasis, cryptococcosis and
reduced after vaccination mucormycosis stand out”.
campaigns, there are more than 774 million cases re- Mucormycosis is a fatal and rare opportunist

ported and 7 million notified deaths worldwide'. Due to infection, usually caused by the RhAizopus spp gender,
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responsible for almost 60% of the cases. This disease
affects specially immunosuppressed patients, common-
ly associated with hematological malignant neoplasms
and organ transplant*®. Furthermore, diabetes melli-
tus is one of the main risk factors for mucormycosis,
resulting from reduced glycemic control and increased
rate of fungal infiltration due to diabetic ketoacidosis™.
Most common clinical aspects of mucormycosis in-
clude the involvement of paranasal sinuses and lungs.
Colonization of the oral microbiota by the fungus in
susceptible individuals is common and can generate
odontogenic symptoms, such as tooth mobility, abscess,
osteomyelitis and purulent secretion™. Although com-
monly considered to be extensions of sinus disease,
Manesh et al.® recognize them as a distinct clinical
entity, characterizing them as mucormycosis with
an odontogenic onset. The aim of this study was
to report the diagnosis of mucormycosis following
drainage of odontogenic abscess in a post-COVID-19
diabetic patient.

CASE REPORT

A 69-year-old male attended the Oral and Max-
illofacial Surgery service of the School of Dentistry
of Ribeirdo Preto, University of Sio Paulo (Ribeirdo
Preto, Sao Paulo, Brazil), complaining of volume
increase and continuous pain in the left face area for
the last seven days. He reported having type 2 diabe-
tes mellitus and a COVID-19 diagnosis a month ago.
He was hospitalized for eight days for the symptomatic
treatment of the disease and subsequent worsening of
the condition, having been submitted to orotracheal
intubation and daily use of Rivaroxaban. He was then
referred for our service due to dental mobility of the
right upper molars. The patient was also previously
medicated with Amoxicillin 500 mg due to the infection
process hypothesis.

During the extraoral exam, we observed
mouth-opening limitation and facial asymmetry in the
right malar region, with volume increase extending it
from the infraorbital margin until the anteroposterior
zygomatic bone and from the eye medial canthus until
the nose alar base from the right side. Volume increase
presented a softened aspect, pain during palpation, asso-
ciated with erythema and local heat, and discreet point
of fluctuation. The intraoral exam revealed a volume
increase in the fundus of the maxillary vestibular sulcus
and purulent discharge associated with the upper mo-
lars. The upper right first and second molars presented

mobility grade 8 and pain during vertical and horizontal
percussion. Tooth 16 showed signs of previous endodon-
tic treatment, while tooth 17 exhibited pulp necrosis.
Both teeth demonstrated an enlargement of the apical
periodontal ligament space (Figure 1).

The surgical drainage of the odontogenic abscess
was performed, with the installation of a Penrose drain
followed by antibiotic prescription with Amoxicillin/
Clavulanate Potassium 875 mg+125 mg for 7 days,
Ketoprofen 100 mg for 03 days and Dipyrone 500mg in
case of pain. We requested a cone-beam computed to-
mography scan (CBCT scan) for the extraction planning,
and we noticed a suggestive image of an osteolytic lesion
in the posterior maxillary region extending to the right
maxillary sinus (Figure 2).

Figure 1. Panoramic radiography.

Figure 2. Cone-beam computed tomography displaying an osteolytic lesion (ar-
rows) in the posterior maxillary region extending to the right maxillary sinus.
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The upper right first and second molars, in poor
condition with extensive restorations, were extracted.
Necrotic bone tissue fragments, ranging from 6 to 14 mm
in greatest dimension, were subsequently removed and
submitted for histopathological analysis (Figure 3).

Histopathological examination revealed necrotic
bone trabeculae interspersed with numerous large fun-
gal hyphae forming right angles (Figure 4), positive for
Grocott-Gomori staining (Figure 5), and the presence
of neutrophilic inflammatory infiltrate. The clinical
and microscopic image aspects favoured the diagnosis
of mucormycosis of the right maxilla. The patient was
referred to an infectious disease specialist and under-
went intravenous liposomal amphotericin B treatment
for 30 days. Currently, the patient has been under fol-
low-up for 3 years, showing progressive improvement
and stabilization of the condition, with no need for
additional interventions.

@mmigmunmmnmgumggnm WWWHII]IHI[IHWWI

Figure 3. (A) Extracted right maxillary first and second molars in poor con-
dition, exhibiting extensive restorations. (A-B) Fragments of necrotic bone
tissue, ranging from 6 to 14 mm in greatest dimension, removed and sent
for histopathological analysis.

Figure 4. Histological examination of a sample of tissue from the maxilla,
which was stained using hematoxylin and eosin (H&E), displayed an inflam-
matory infiltrate predominantly consisting of neutrophils. The assessment
was conducted at 200x magnification for (A) and 400x magnification for
(B) and (C). The clinical, radiographic, and microscopic characteristics align
with the diagnosis of maxillary mucormycosis, indicating a significant pres-
ence of neutrophilic cells infiltrating the impacted tissue.

DISCUSSION

Mucormycosis affects patients with different
levels of immune impairment, especially those in
tropical and subtropical climate zones'. Its diagnosis
is extremely relevant due to the risk of rapid progres-
sion and high mortality'’, evidenced in cases associated
with COVID-19, especially in the presence of other
systemic diseases such as diabetes mellitus'>. We re-
port the diagnosis of mucormycosis after drainage of
an odontogenic abscess in a post-COVID-19 diabetic
patient, indicating a possible odontogenic onset of
the infection.

Following the declaration of the COVID-19 pan-
demic in 2020, patients requiring invasive ventilation
in intensive care units were frequently diagnosed with
tungal co-infections'’. Among these, those caused by
Aspergillus, Candida and Mucorales species stood out'.
Since then, there has been interest in understanding
the immunopathogenesis of this association, which is
not yet completely understood but involves multiple
tactors'>'®. It is known that SARS-CoV-2 infection
alters individuals” immune and metabolic responses,
producing an inflammatory environment that promotes
infection'. Furthermore, the treatment of COVID-19
with corticosteroids has been associated with an in-
creased risk of fungal infections due to their immuno-
suppressive properties*. A systematic review showed
that corticosteroids were administered in 76.3% of
cases of Mucormycosis in patients with COVID-19".
The immunosuppression caused by prolonged use
of these medications also has the adverse effect of

Figure 5. Histopathological analysis of curettage-derived fragments, reveal-
ing bone trabeculae with intercalated necrosis by numerous large fungal
hyphae, forming right angles and positive for Grocott-Gomori staining. Con-
firmation of mucormycosis diagnosis. (A) 200x magnification, (B) 400x mag-
nification, and (C) Immersion magnification.
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steroid-induced diabetes, which further exacerbates
the patient’s susceptibility to infections™.

On the other hand, diabetes is a metabolic disease
resulting from a deficiency in insulin secretion or action,
which increases the frequency and severity of infectious
diseases'®. A recent retrospective study demonstrated
that patients with diabetes had risk factors that affected
the COVID-19 prognosis, such as levels of glucose, C-re-
active protein, procalcitonin, creatinine, total bilirubin,
and plasma D-dimer'®. Additionally, a recent systematic
review included 958 adults who developed mycomycosis
during or after COVID-19. It was observed that diabe-
tes was the most common comorbidity related to this
infection, being only 5.7% in the post-COVID period,
such as in our case'.

Extraoral signs of mucormycosis include head-
aches and sinus pain, congestion and bloody nasal dis-
charge, fever, and facial edema. It also usually precedes
oral manifestations, which occur after 1-2 weeks and
consist of exposed bone and ulcers'. In our case, we
initially observed facial oedema associated with erythema
and local heat, with a slight floating point in addition
to purulent secretion associated with the upper molars.
Tooth mobility and alveolar osteomyelitis are also signs
already associated with this infection. However, other
authors report cases of mucormycosis of the parana-
sal sinuses of odontogenic origin after COVID-19 in
6 patients. All patients had uncontrolled diabetes and
showed signs of infection in the oral cavity, and 8 had
tooth mobility, such as in our case. Spontaneous tooth
loss has also been reported®.

Afterwards, Manesh et al.® suggested that the
odontogenic association with mucormycosis is a new
entity of this infection, which arises precisely from the
oral cavity, particularly from the alveolar bone, reporting
a prevalence of 8.2% of mucormycosis evaluated cases.
In this study, the most common symptoms were tooth
pain and mobility (100%), facial oedema (66.7%) and
purulent secretion (28.6%), all symptoms observed in
our case. However, future epidemiological studies are
required for a better understanding of the association
of odontogenic infection foci with mucormycosis and
the etiopathogenesis of this possible entity.

The precocious diagnosis of mucormycosis is
essential and reduces the disease’s high mortality rate.
The gold standard is biopsy and histopathological
analysis, characterized by mucorales, which appear as
strip-shaped hyaline filaments and hyphae with variable
diameters. Furthermore, calcofluor-white is indicated
when there is little sample available, and the polymerase

chain reaction (PCR) is used to complement the histo-
pathological diagnosis'. Culture is also recommended for
identifying species and carrying out antifungal suscepti-
bility testing®. The infection treatment mostly consists
of liposomal amphotericin B administration, which often
requires months of therapy'>*. Furthermore, in most
cases, patients require oral rehabilitation due to extensive
defects caused by the infection™.

CONCLUSION

The diagnosis of mucormycosis should be con-
sidered in immunosuppressed patients, especially those
with diabetes mellitus and post-COVID-19 presenting
signs and symptoms of odontogenic infection.
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