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Abstract
Introduction: Coronavirus Disease 2019 (COVID-19) pandemic brought the
clinical practice of dentistry and prosthodontics at the threshold of a new era,
due to the increasing prevalence of a relative rare condition normally affecting
the immunocompromised patients.
Aim: The aim of this clinical case report is to briefly describe the etiopatho-
genesis, the surgical and prosthodontic management of this evolving medical
condition emphasizing the emerging role of the maxillofacial prosthodontist in
restoring the patients’ well-being.
Methods and Results: The surgical and prosthodontic rehabilitation of a
COVID-19 infected patient with a mucormycotic lesion of the maxilla will be
presented.
Conclusion: The role of the maxillofacial prosthodontist is important in
alleviating this severe COVID-19 associated morbidity.
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1 INTRODUCTION

Coronavirus Disease 2019 (COVID-19) pandemic is associ-
ated with the current severe acute respiratory syndrome
virus 2 (SARS-CoV-2) that ranges from asymptomatic to
sever disease necessitating admission in an intensive care
unit (ICU).1,2 Since the day of this report, it has been
responsible for more than 545 million infections world-
wide and over 6 million deaths.3 COVID-19 infection
has been associated with emerging cases of mucormyco-
sis; an invasive fungal infection of the rhino-orbital and
rhino-cerebral region.4,5
Mucormycosis is typically affecting immunocompro-

mised patients with poorly controlled diabetes mellitus
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being an independent risk factor.6,7 Diabetes mellitus,
even well-controlled, that is associated with increased
morbidity and mortality due to COVID-19 infection,
appeared to be the predominant risk factor for COVID-19
related mucormycosis, since predisposes the patients
to diabetic ketoacidosis.8,9 Additionally, corticosteroid
therapy often administered to control the severity of
COVID-19 is a significant well-known risk factor for oppor-
tunistic fungal infections increasing therefore, the inci-
dence formucormycosis.10 Furthermore, severe COVID-19
described cytokine storm syndrome11 resulting in high fer-
ritin levels and iron overload,8 alongwith severeCOVID-19
related “endothelialitis” are critical risk factors for angioin-
vasive mucormycosis.12 COVID-19 related mucormycosis
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is a well-documented entity worldwide, with clinical pre-
sentation consistent with the typical diabetes mellitus
relatedmucormycosis. It has been described inmany coun-
tries, with most of the cases being reported in India.7,13
COVID-19 associated mucormycosis a rapidly progressing,
deteriorating, and potentially life-threatening condition
that usually occurs 0–90 days (Median = 10 days) after
COVID-19 diagnosis.14 Since the prevalence of diabetes
mellitus is dramatically increasing in low- and middle-
income countries, and theworld continues to strive against
the COVD-19 pandemic, the associated number of cases
of maxillofacial mucormycosis is anticipated to increase
presenting therefore, significant diagnostic and thera-
peutic challenges for the oral and maxillofacial surgeon
and the maxillofacial prosthodontist.15 There are several
case reports in the literature, mainly from India, pre-
senting the prosthodontic rehabilitation of post-COVID-19
mucormycosis maxillary defects with interim obturator
prostheses.16-21 The aim of this clinical report is to present
the surgical and prosthodontic management of a chal-
lenging COVID-19 related mucormycosis maxillectomy
defect, raise awareness regarding this emerging during
the pandemic clinical condition, and highlight the role of
the maxillofacial prosthodontist in alleviating this severe
COVID-19 associatedmorbidity by restoring patient’s well-
being.

2 CLINICAL REPORT

A 53-year-old man presented to the Department of Oral
and Maxillofacial Surgery, National and Kapodistrian
University of Athens, “Evaggelismos” General Hospital,
with a chief complaint of persistent pain of the maxilla
accompanied by teeth loosening. His medical history was
significant for diabetes mellitus and hyperlipidemia con-
trolled by Amaryl (Sanofi US; Bridgewater, New Jersey,
USA), Lipidil (Abbott Laboratories; Abbott Park, Iliniois,
USA), Glucophage (Merck; Rahway, New Jersey, USA),
and Xanax (Pfizer Inc., New York, New York, USA). He
reported odynophagia, trismus, mobility of the maxillary
teeth, and denied any further head and neck symp-
toms. He also denied using alcohol and tobacco. He also
reported a history of COVID-19 infection 3 months ago
and hospitalization due to pneumonia. The patient was
admitted to the ICU unit for 10 days and given IV infusion
Tocilizumab (800 mg/day in 100 ml saline), IV Dexam-
ethasone (6 mg/day), IV Moxifloxacin (400 mg/day), IV
Piperacillin/Tazobactam (4.5g × 3/day), and Ing. Fonda-
parinux (2.5 mg/day).
A baseline physical examination of the head and neck

area revealed acute infection of the middle third of the
face and showed significant swelling of the right cheek,

F IGURE 1 Radiographic images of the extensive
mucormycotic lesions.

the right infraorbital area, and the upper lip, with skin red-
ness and tenderness. Intraoral examination revealed the
presence of all mandibular and maxillary teeth, chronic
generalized periodontitis, severe mobility of all the max-
illary teeth, diffuse swelling of both maxillary alveolar
processes and significant pus discharge through the gin-
gival sulcus of all maxillary teeth. The palatal mucosa
was intact and upon palpation the underline bone was
soft and irregular throughout the maxilla and the ante-
rior wall of both maxillary sinuses. Further radiographic
examination showed destruction of the hard palate and
the maxillary bony walls with bony erosions extending to
the paranasal sinuses with right orbital floor and right
zygomatic bone involvement. Significant mucosal thick-
ening was noted in paranasal sinuses, ethmoid air cells,
frontal sinus, and sphenoidal sinus consistent with inflam-
matory sinonasal disease (Figure 1). Endoscopic biopsy
indicated fungal elements in the paranasal sinuses, anti-
fungal therapy was initiated (Ing. Amphotericin B 300
mg/day), and surgical excision was planned. The sur-
gical excision was performed intraorally and involved:
bilateral subtotal maxillectomy with aggressive debride-
ment of the maxillary sinuses, endoscopic debridement of
the ethmoid sinus, and resection of the involved part of
the right zygomatic bone. Histopathologic evaluation
of the resected specimens identified the presence of
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F IGURE 2 Primary surgical closure leaving two oro-antral
openings.

rhizoids and sporangium of Rhizopus microspores and
confirmed the initial diagnosis of mucormycosis induced
osteomyelitis. Due to reported side effect the anti-fungal
therapy scheme was substituted with Ing. Isavuconazole
200 mg/day. The palatal soft tissue was preserved fol-
lowing debridement and was used for primary closure
with a palatal flap. Two oro-antral openings (0.5 × 2
cm) were created by the surgeon bilaterally in the buccal
vestibules in the region of the second maxillary premo-
lars, to improve the retention and the stability of the final
prosthetic outcome (Figure 2).
The prosthetic rehabilitation treatment plan included

the fabrication of a definitive obturator prosthesis with
two acrylic projections that would alleviate speech and
swallowing and facilitate monitoring of the affected area
during the necessary long-term follow-up for possible
fungal recurrence, until microvascular surgery with free
osteomyocutaneous flap reconstruction will provide
the necessary bony support for implant placement and
rehabilitation with implant supported prosthesis. The two
oro-antral openings were packed with vaseline-soaked
gauze, and preliminary impressions were made using
irreversible hydrocolloid material (BluePrint X-creme;
Dentsply Int, York, Pennsylvania, USA). A maxillary
custom tray was fabricated, and the final impression was
made by modeling impression compound (Green stick
impression compound; Kerr Corp., Brea, California, USA)
that was used to border mold the periphery of the tray,
as well as the two oro-antral openings and polysulfide
impression material (Permlastic; Kerr Corp). A maxillary
record base was fabricated and the following clinical
(vertical and centric relation records, teeth set up and try-
in) and laboratory steps were performed following basic
removable prosthodontic principles. Care was taken for
proper anterior teeth selection and positioning to accom-
modate for maximum esthetic restoration of the collapsed
upper lip without dislodging the prosthesis. The maxillary

F IGURE 3 Definitive obturator prosthesis with acrylic
projections.

F IGURE 4 Obturator prosthesis in occlusion with the lower
natural dentition.

obturator prosthesis was processed, placed intraorally,
and necessary adjustments were made. To properly add
the maxillary sinus projections on the buccal flanges, a
functional impression that recorded the contours of the
oro-antral openings with a resilient acrylic relining mate-
rial (Trusoft; Harry J. Bosworth Co., Skokie, Illinois, USA)
was made. Articulation, resonance, and swallowing were
evaluated clinically with speech and swallowing exercises
that assessed nasal emission and food regurgitation. After
the necessary follow up adjustments were made, the buc-
cal flange projections were converted to heat polymerized
acrylic resin (Lucitone 199; Dentsply Sirona, Charlotte,
North Carolina, USA), and the final prosthesis was deliv-
ered to the patient (Figure 3, Figure 4, and Figure 5). As a
standard of care procedure the patient was asked to com-
plete theObturator Functioning Scale (OFS) questionnaire
and the Distress Thermometer (DT). OFS is a scale used to
evaluate the perceived functioning and effectiveness of the
complete denture obturator prosthesis and was forward
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F IGURE 5 The prosthesis delivered to the patient.

and backward translated from English to Greek.22,23 DT is
a visual analogue scale used by the National Comprehen-
sive Cancer Network to screen distress in cancer patients.
It is available in Greek and was used to assess physical,
emotional, social, and practical concerns related to the
patient’s condition and impact his overall well-being. The
patient was monitored, and necessary adjustments were
made. He tolerated the prosthesis well and was scheduled
to return to the clinic in 6 months for follow-up.

3 DISCUSSION

During the ongoing COVID-19 pandemic, the medical
world is confronted not only with the life-threatening
infectious disease, but also with several, sometimes severe
and unexpected, morbidities. Mucormycosis of the max-
illofacial region, an otherwise rare condition, became a
critical concern in the COVID-19 period with signifi-
cantly rising prevalence. Raising awareness among med-
ical and dental professionals for prompt identification of
risk factors, implementation of preventive measures, early
recognition of suspicious signs and symptoms, prompt
treatment initiation, and guidance for propermanagement
and rehabilitation of this emerging challenging clinical
condition is important.
Consequently, a crucial demand for maxillofa-

cial prosthetic rehabilitation arises in patients with

mucormycosis-related acquired maxillofacial defects to
restore function and esthetics, preserving therefore, the
patient’s well-being. Usually as stated in relevant literature
mucormycosis-related maxillectomy defects are left open
without any surgical reconstruction since this facilitates
monitoring by direct visual inspection for possible fun-
gal recurrence.15–21 In addition, from a prosthodontic
standpoint, when the defect is unrepaired, the resulting
prosthesis has enhanced stability and retention, since the
impression material more efficiently engages the remain-
ing tissue undercuts. However, in the present clinical
report, and due to the patient’s young age and increased
anxiety regarding post-operative speech alteration and
psychosocial restrictions, the surgeon decided to pri-
marily reconstruct the maxillary defect leaving only two
small oro-antral defects, an approach consistent with two
previous case reports presenting the prosthodontic rehabil-
itation ofmaxillarymucormycosis related defects thatwere
not however related to COVID-19 infection.24,25 Themetic-
ulous capturing of the anatomy of these defects was signifi-
cantly important for improved stability and retention of the
prosthesis. The resulting prosthesis addressed the deriving
functional disabilities, restored swallowing, diminished
nasal regurgitation of food and liquids, and improved
speech intelligibility, contributing to post-operative dis-
tress management, preserving therefore, the patient’s
well-being.

4 CONCLUSIONS

COVID-19 with its concurrent morbidities might affect
oral and maxillofacial structures resulting in significant
intraoral defects and facial deformities. The role of the
maxillofacial prosthodontist remains crucial in alleviating
oral functions and esthetics, while restoring the well-being
of the affected individuals.
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