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Oral and Maxillofacial Lesions in COVID

19 Infection from Mosul Hospital in Iraq:
Epidemiological Study and Approach to
Classification and Treatment.

Lesiones orales y maxilofaciales en COVID 19 del Hospital
de Mosul en Irak: estudio epidemiolégico y enfoque de
clasificacion y tratamiento.

Abstract: During the COVID-19 pandemic, many manifestations of the
disease appear in the oral, perioral and maxillofacial regions, either related
to the virus itself or to the drugs used in the treatment. Aim: This study
aims to identify the most common oral and perioral lesions in hospitalized
patients with COVID-19 in the city of Mosul and their management; and
also to evaluate the incidence and prevalence of these lesions. Material
and Methods: Prospective study included 338 patients (138 females,
200 males) who had positive PCR results for SARS-CoV-2, with oral
manifestations. All data were analyzed taking the means, frequencies,
and percentage. Results: The most common lesions were colored lesions
(31%) and stomatalgia (27%). The most common oral disorder and prior
comorbidity combination was stomatalgia in patients with a history of
hypertension. The most common associated systemic diseases were
diabetes mellitus (19%) followed by hypertension (17%). Macular lesions
had a higher response to drugs (40%) followed by stomatalgia (28%), in
comparison with necrotic lesions (0%). Treatment of oral lesions included
surgical interventions (26%) as well as conventional medical treatment
(74%). Conclusion: Oral and perioral disorders during COVID-19 are
transitory and more evidence is warranted to efficiently address these
comorbidities in the short term.

Keywords: COVID-19; Oral Ulcer; incidence; Diabetes Mellitus; Hyper-
tension; Prospective Studies.

Resumen: Durante la pandemia de COVID-19, muchas manifestaciones
de la enfermedad aparecen en las regiones oral, perioral y maxilofacial,
ya sea relacionadas con el propio virus o con los farmacos utilizados en el
tratamiento. Objetivo: Este estudio tiene como objetivo identificar las
lesiones orales y periorales mas comunes en pacientes hospitalizados
con COVID-19 en la ciudad de Mosul y su manejo; y también evaluar la
incidencia y prevalencia de estas lesiones. Material y Métodos: Estudio

ISSN Print 0719-2460 - ISSN Online 0719-2479. Attribution 4.0 International (CC BY 4.0). www.joralres.com/2021



Naser Al, Al-Sarraj MN & Deleme ZH.

Oral and Makxillofacial Lesions in COVID 19 Infection from Mosul Hospital in Iraq: Epidemiological Study and Approach to Classification and Treatment.

prospectivo que incluyd a 338 pacientes (138 mujeres,
200 hombres) que tenifan resultados positivos de PCR
para SARS-CoV-2, con manifestaciones orales. Todos
los datos se analizaron tomando las medias, frecuencias
y porcentaje. Resultados: Las lesiones mas frecuentes
fueron las coloreadas (31%) y la estomatalgia (27%). La
combinacion de trastorno oral mas comuny comorbilidad
previa fue la estomatalgia en pacientes con antecedentes
de hipertension. Las enfermedades sistémicas asociadas
mas comunes fueron la diabetes mellitus (19%) seguida
de la hipertensién (17%). Las lesiones maculares tuvieron

INTRODUCTION.

Healthcare systems were challenged during this
pandemic and patients with oral
affected in the depriorization of dermatology and
dental departments that were not receptive to non-
seriously ill patients due to reconversion inthe context
of COVID-19.%2 Furthermore preventive strategies®#

diseases were

mask mandates,*” antibiotics misuse, lockdown and
hand hygiene further increased the burden of oral and
perioral of lesions. Telemedicine and teledermatology
were unsuitable to assess oral disorders, so patients
were disoriented and assessed in the emergency
department only in case of severe manifestations. [8]
During the explosion of the COVID-19 pandemic,
a myriad of disease manifestations and complications
have emerged and are being reported. Humans
are only infected by a and B family coronaviruses.?
Exposure to coughing, sneezing, breathing drops,
or airborne particles during close contact with an
infected individual increases the risk of transmission
of respiratory viruses between humans.t0!
Coronavirusesareagroupofenveloped RNAviruses
that have a typical structure with a spike protein in
its membrane envelope.*?2 The interaction between
angiotensin-converting enzyme 2 (ACE2) receptors
and this spike protein is considered the main route for
entry into target cells, a crucial step before replication
can occur intracellularly.** The ACE2 receptors are
present in different tissues of the body, including
mucosal tissues, gingiva, non-keratinizing squamous
epithelium, and epithelial cells of the tongue and
salivary glands.*>'7 |n addition, saliva in periodontal
pockets contains a high concentration of SARS-CoV-2
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una mayor respuesta a los farmacos (40%) seguidas de
la estomatalgia (28%), en comparacion con las lesiones
necréticas (0%). El tratamiento de las lesiones orales
incluyd intervenciones quirtrgicas (26%) y tratamiento
médico convencional (74%). Conclusidon: Los trastornos
bucales y periorales durante el COVID-19 son tran-
sitorios; se necesita mas evidencia para abordar de
manera eficiente estas comorbilidades a corto plazo.

Palabra Clave: trastornos de la articulacion temporoman-
dibular; condilo mandibular; articulacion temporomandibular;
adulto joven; diagnostico por imagen.

viruses.'®1? Studies have shown virus transmission
can occur via saliva droplets through coughing, sne-
ezing, talking, and even during dental care making
oral tissues a potential reservoir from which SARS-
CoV-2 transmission may occur.2°22 One of the first
sites of viral infection is the oral cavity,?32° which may
exhibit manifestations of underlying diseases such as
oral ulcerations, gingival bleeding, glossitis, and oral
pain.?¢28 Dry mouth was shown to be manifested in a
relatively high proportion of COVID-19 patients.?’

In a systematic review and meta-analysis by
Lansbury et al., four fungal pathogens were recorded
from three studies, which included Candida albicans,
Candida glabrata, Aspergillus flavus and Aspergillus
fumigatus.®® Candida albicans is a normal colonizer in
the oral cavity; for confirming the diagnosis of infection
a successful response to antifungal treatment should
be observed; additionally, culturing the pathogen,
preparing a fungal wet smear, or even incisional biopsy
can aid diagnosis.®* Recent studies support that oral
ulcerationis a preliminary manifestation of COVID-19
infection which seemed to cause either ulceration in
the palatal mucosa or localized erythema in the palate
and marginal gingiva.*?

Carreras-Presas et al.,*® recorded pain and oral
ulceration in COVID-19 in their study. Mucormycosis
and orbital compartment syndrome are uncommon,
time-sensitive diseases that must be diagnosed and
treated properly to avert mortality and morbidity.34
Mucormycosis, zygomycosis or phycomycosis is
a rare opportunistic frequently fulminant fungal
infection caused by saprobic organisms of the class
Zygomycetes, such as Absidia, Mucor, Rhizomucor,
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and Rhizopus. Itis described by infarction and necrosis
of host tissues that results from the invasion of the
vasculature by fungal hyphae.®53¢ Medical literature is
continuing to report new symptomatic manifestations
and complications of COVID-19.

This study aims to describe the most common
orodental their
management in patient with COVID-19; and also
to assess if there is a relation with drugs used,
particularly the effects of dexamethasone on the oral

and maxillofacial lesions and

lesions and the relation of systemic diseases with its
use. In addition, we aim to assess the incidence and
prevalence of these lesions and conditions in Mosul-
city hospitalized patients with COVID-19.

MATERIALS AND METHODS.

The present prospective study was approved by
the scientific ethical committee of the College of
Dentistry, University of Mosul, with reference No.
UOM.Dent/H.13/21 and by the Ministry of Health and
Environment, Nineveh Health Directorate, Training
Center & Human Development with reference No.
(21/1), 1224 in 12/1/2021. The location setting for
the current study was Al-Shiffa hospital for pyritic
diseases and coronavirus critical cases (Al-Salam
teaching hospital) Nineveh health directorate, Mosul
city, Nineveh governorate, Irag. The study took place
from August 2020 to March 2021.

Patients

This study included 338 patients (138 females,
200 males) who had PCR+ results for SARS-CoV-2
with oral manifestations, and were admitted to Al-
Shiffa hospital for COVID-19 treatment, utilizing an
additional appendix case sheet to the original one to
record the data and treatment used, and whether oral
manifestations worsened or improved.

Inclusion Criteria

All patients diagnosed with COVID-19 + by PCR.
Patient’s age =210 years, patients with acute oral or
perioral lesions either during admission or which
appeared later during treatment. Nonsmoker, and no
alcohol consumption.

Exclusion Criteria: Patient’s age <10 years. Lesions
appeared or were well established before SARS-
CoV-2 infection. Cannot tolerate follow-up or refuse
to enroll in study.
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Patient’s case sheet with consent form

A consent form was signed by patients or their
relatives to participate in this study. A specific
case sheet for each patient recorded full personal
information, past medical and dental history with
thorough extra and intraoral examination. Any signs
or symptoms of the face and oral cavity were recorded
and photographed accordingly. The protocol of treat-
ment of COVID-19 that was followed, and drugs given
to the patients were also recorded.

Study design

A prospective study enrolled hospitalized patients
who matched the inclusion criteria of the study, as
mentioned previously. The first line of treatment was
by teleconsultation between the specialist doctor
and the oral surgeon. A photograph was sent to the
surgeon with a history of the lesion. The final medical
prescription was sent to the patient through e-mail
with the signature of the surgeon. Complicated cases
that needed surgical intervention in the hospital were
treated after the patient was negative by PCR for
SARS-CoV-2.

Diagnosis of oral manifestations

The diagnosis of oral lesions was achieved through
clinical history, clinical examinations, and radiographic
evaluation (if needed). All patients received preliminary
management via teleconsultation and telemedicine,
however, when there was a need for any surgical
interventions, the patients were referred to the oral
and maxillofacial emergency unit at the hospital.

Oral and maxillofacial manifestations disease

Patients with COVID-19 showed different oral and
maxillofacial manifestations gathered under the wide
broad name including stomatalgia, which includes
any pain related to the oral cavity; burning sensation,
numbness or tingling of the tongue and dryness of the
mouth; Any color changes in the oral mucosa includes
a white coat of the tongue, gingiva, cheek and palate;
Yellow coat of the lips; red or black discoloration
in the oral cavity; blue discoloration of the tongue
and lips; ulcerative lesion as single or multiple
aphthous ulceration; skin ulceration, or necrotizing
lesion including mucosal necrosis or skin necrosis or
mucormycosis, and some cases appeared as an odd
lesion with an unusual presentation like pemphigus
vulgaris and parotitis. In addition, there might be loss
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Figure 1. Colored lesions.

A.Red macules. B. White macules. C. White and red lesions. D. Yellow lesions. E. White, and yellow lesions.

Figure 2. Ulcerative and necrotic lesions.

A. Ulcerative lesions of palate and tongue and lips and perioral skin. B. Ulcerative lesion left side tongue. C. Ulcerative lesions oral and perioral region.
D. Aphthous ulcer tip of the tongue. E. Ucerative lesion skin lower lip with localized necrosis.
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of taste and loss of smell, orbital swelling or dysphagia.

All these lesions and conditions were recorded
and treated with close monitoring and follow-up.
The admitted cases were classified according to the
presence of any systemic diseases or conditions
present before COVID-19, which included: respiratory
diseases (COPD, asthma or tuberculosis), diabetes
of any type (DM), hypertension (HT), heart disease,
mixed DM+HT, liver diseases, urogenital diseases,
hematological diseases, and gastrointestinal diseases.
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In this study, we focused on the oral and maxillofacial
signs and symptoms, their treatment and follow up,
excluding the death rate cases.

Treatment

Coming to the management of oral diseases in
COVID-19 patients, in this study, the treatment
principles depends on three important factors: Age of
patients (2); Severity of the disease (3); and underlying
exacerbating factors like the presence of sharp fillings
or dentures, as seen in the clinical examination or from

Table 1. Oral and perioral disorders recorded in COVID-19 patients in the study.

Oral and Perioral Conditions Recorded (N=338) * Cases that Mean Mean
The total responded age dexame-
number to treatment, (years) thasone
including with follow up use (days)
mixed cases (%)
(%)
Pain related to the oral cavity 27.8 88 (26) 26 12
Burning sensation in the oral cavity 6 23 (6) 30 7
Numbness or tingling of the tongue 2 7(2) 23 9
Dryness of the oral cavity 24.5 77 (22.7) 60 7
White coat of the tongue 31.6 93 (27.5) 65 10
White coat of the gingiva and cheek 22.4 71 (21) 40 10
White coat of the palate 15.6 51 (15) 33 1
Yellow coat of the lips 53 17 (5) 25 6
Red discoloration in the oral cavity 4.7 13(3.8) 25 8
Blue discoloration of the tongue and lips 6.8 23 (6.8) 65 9
Black discoloration of the oral cavity 47 11 (3.2) 55 14
Single Aphthous ulceration anywhere in the oral cavity 9.1 30(8.8) 20 3
Multiple Aphthous ulceration in the oral cavity 24.8 79 (23.3) 40 8
Skin ulceration 79 21 (6.2) 50 13
Mucosal necrosis 2.6 2(0.5) 56 16
Skin necrosis 0.5 1(0.2) 60 18
Loss of taste 79.5 177(52.3) 38 5
Loss of smell 819 151(44.6) 50 4
Orbital swelling 1.1 4(1.7) 28 5
Dysphagia 23 78 (23) 38 9
Parotitis 0.5 2(0.5) 41 7

*: Total number of percentage not equal to 100 due to presence of mixed lesions in the same case.
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Table 1. Oral and perioral disorders recorded in COVID-19 patients in the study.

Oral and Perioral Conditions Recorded (N=338)* Cases that Mean Mean
The total responded age dexame-
number to treatment, (years) thasone
including with follow up use (days)

mixed cases (%)
(%)

Pain related to the oral cavity 27.8 88 (26) 26 12

Burning sensation in the oral cavity 6 23 (6) 30

Numbness or tingling of the tongue 2 7 (2) 23

Dryness of the oral cavity 24.5 77 (22.7) 60 7

White coat of the tongue 31.6 93 (27.5) 65 10

White coat of the gingiva and cheek 22.4 71 (21) 40 10

White coat of the palate 15.6 51 (15) 33 1

Yellow coat of the lips 5.3 17 (5) 25 6

Red discoloration in the oral cavity 4.7 13 (3.8) 25 8

Blue discoloration of the tongue and lips 6.8 23 (6.8) 65 9

Black discoloration of the oral cavity 4.7 11 (3.2) 55 14

Single Aphthous ulceration anywhere in the oral cavity 9.1 30 (8.8) 20 3

Multiple Aphthous ulceration in the oral cavity 24.8 79 (23.3) 40 8

Skin ulceration 7.9 21 (6.2) 50 13

Mucosal necrosis 2.6 2(0.5) 56 16

Skin necrosis 0.5 1(0.2) 60 18

Loss of taste 79.5 177(52.3) 38 5

Loss of smell 81.9 151(44.6) 50 4

Orbital swelling 1.1 4(1.1) 28 5

Dysphagia 23 78 (23) 38 9

Parotitis 0.5 2 (0.5) 41 7

*

: Total number of percentage not equal to 100 due to presence of mixed lesions in the same case.

Table 2. Frequencies of oral and facial lesions associated with systemic diseases.

Medical disorder Stomatalgia Ulcerative Macular Necrotic Parotitis or
lesions lesions lesions Pemphigus
(including Vulgaris

mucormycosis)

Respiratory disorders 9 8 1 0 0
Diabetes mellitus 10 20 5 1 0
Hypertension 23 1 7 0 0
Heart diseases 19 6 7 0 0
DM+HT 13 9 5 1 0
Liver diseases 4 2 1 0 0
Renal diseases 12 5 4 0 0
Blood diseases 4 4 3 0 0
GIT diseases 4 3 1 0 0
No systemic disorder 12 3 3 0 1

DM-+HT: Diabetes melitus and hypertension. GIT: Gastrointestinal.
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Table 3. Oral and perioral disorders and their resolution, in relation
to dexamethasone usage, according to pre-existing systemic diseases. ( Total N=338)

Systemic pre-existing Number With oral With cases resolution Dexamethasone

conditions of cases & perioral of oral & perioral use (mean
(%) lesions lesions number of days)

Respiratory disorders 32 (9.5) 32 18 4

Diabetes mellitus 122 (36) 122 106 4

Hypertension 139 (41) 105 100 5

Heart diseases 108 (32) 86 85 8

DM+HT 96 (28.5) 88 70 4

Liver diseases 26 (7.7) 21 21 6

Renal diseases 69 (20) 57 55 7

Blood diseases 37(11) 26 25 10

GIT diseases 27 (8) 24 23 8

No systemic disorders 99 (29) 66 66 14

DM+HT: Diabetes melitus and hypertension. GIT: Gastrointestinal

Table 4. Drugs used in the treatment of oral and perioral lesions in COVID-19 patients.

Drug used Percentage of cases (%)
1 Chlorhexidine 0.2% mouthwash 35
2 Nystatin 15
3 Mycoheal 8
4 Anginovag spray 22
5 Fluconazole 13
6 Kenalog spray 6
7 Amphotericin B 1
Table 5. Percentage of oral disorders that appear in COVID-19 patients and their response to treatment.
Conditions N=743 (%) Respond to treatment (%)
Stomatalgia 28 28
Mucosa Color change 40 40
Oral Ulcer 19 19
Necrosis 2 0
Others M n
Total 100 98
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Table 6. Appearance of oral lesions according to period
of dexamethasone used in patients during study.

Number of patients (n=338)

Period in days

15
17
19
29
37
38
36
31
28
28
28
19
13
Total

2

O 0 N O U b W

338

the diagnostic aids.

After a thorough examination of the lesion,
the treatment was started by using medicines as
chlorhexidine 0.2% mouthwash, nystatin oral drops,
Anginovag mouth spray, fluconazole tablets, Kenalog
oral gel, and amphotericin B, according to the type
of lesion, in order to eliminate or reduce patient
complaints. The treatment and follow-up were con-
tinued until oral lesions improved and subsided
completely.

Dexamethasone was used in COVID-19 patients,
but there was a wide range of doses even on the same
patient at different times. It was used at higher doses
at admission according to presenting clinical signs,
and the time of use varied according to appearance or
decrease of the conditions or lesions, as it is used for
prolonged periods and with dose tapering.

Some patients needed surgical interventions
so they were referred to the oral and maxillofacial
emergency unit for biopsy under local anesthesia, and
one week later the sutures were removed. In some
cases, complicated by more than one systemic disease,
their treatment was challenging and took longer until
improvements of oral lesions were achieved.

Statistical analysis

All data were translated into a computerized

database structure, and all statistical analysis was
performed using commercially available statistical
software SPSS version 23, calculating the means,
frequencies and percentage.

RESULTS.

Demographic characteristics

Three hundred thirty-eight patients positive for
COVID-19 who had intraoral and extraoral lesions in
the head and neck region participated in this study,
59% males and 41% females. The mean age of patients
was 42.1 years old.

Incidence and prevalence

According to the documented data from the central
statistical organization —Ministry of Planning- Iraq at
the end of 2020, the total number of people living in
the Nineveh governorate was 3,879,198 persons, of
which 1,998,599 people live in Mosul city according to
general public health data.

The total number of recorded cases of patients
positive for SARS-CoV-2 by laboratory tests were
25,635 cases according to Nineveh health directorate
data, out of which 1,004 critical cases need were
admitted to Al-Shiffa hospital for coronavirus ma-
nagement; out of these, 338 patients (138 females
and 200 males) according to Al-Shiffa hospital data,
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who had COVID-19 confirmed by PCR, had oral
and maxillofacial manifestations of the disease. This
percentage represents about 38.6% from all critical
admitted cases and 1.5% from total SARS-CoV-2
recorded cases, as well as 0.02% from the total
Mosul city population, and 0.01% from the Nineveh
governorate population.

The most common incidence of oral and perioral
lesions that appeared in COVID-19 patients in this
study was colored lesions (white coated tongue) (31%),
followed by stomatalgia (27%), ulcerative lesions
(multiple aphthous ulceration) (2%) and dryness in
the oral cavity. (Table 1). The least common oral and
perioral lesions that appeared in this study was skin
necrosis and parotitis (0.5%), followed by orbital
swelling (1.1%) and numbness or tingling of the tongue
(2%). (Table 1).

Table 2 shows the frequencies of oral and facial
lesions associated with systemic diseases, stomatalgia
being the most common condition recorded, while
Table 3 shows the oral and perioral disorder in
their resolution and relationship of the use of
dexamethasone, according to systemic diseases.

The percentage of medical diseases concerning oral
disorders in relation to other comorbidities included
diabetes mellitus (19%) with healed cases (19%),
followed by hypertension (17%) with healed cases
(18%), compared with liver disease (3%), blood disease
and gastrointestinal disease (4%) and respiratory
disease (5%), which showed the lowest percentage of
healed cases: respiratory disease (3%), liver disease,
blood disease, gastrointestinal disease (4%). (Table 3).

Several modalities of treatment were used in this
study to ease the severity of disease and inhibit
secondary infections that may occur that affect the
patient, as listed in the Table 4. Regarding the per-
centage of response of oral lesions to the medications
used, the macular lesions had a higher percentage
in response to drugs (40%) followed by stomatalgia
(28%), in comparison with necrotic lesions (0%), as
shown in Table 5. Dexamethasone was used in a wide
range in COVID-19 patients; the average period of use
of dexamethasone until the appearance of oral lesions
was 7.7 days. (Table 6).

Surgicalinterventions were required in 26% of cases,
while conventional non-surgical medical treatment

J Oral Res 2021; 10(6):1-14. D0i:10.17126/joralres.2021.069

was implemented in 74% of cases.

DISCUSSION.

The presence of SARS-CoV-2 in an aggressive
form worldwide, in addition to the limitations and
controversies regarding the effectiveness of the
present vaccines®4% has made a high incidence
of infection unavoidable. The documentation of
oral and perioral lesions that are present and need
attention for their registration and early management
with adequate and precise treatment in COVID-19
patients is necessary, especially considering the use
of steroids as part of the medical management of
infection. Therefore, this study aimed to determine
the most common oral and maxillofacial lesions and
their relationship with drug management, and to find
a relationship with the drugs used and the effects
of dexamethasone on the lesions, as well as their
relationship with systemic diseases. In this study, the
oral and maxillofacial lesions were classified according
to clinical observations into five categories; the less
clinical concerning lesions are not given immediate
care, whereas more threatening or severe conditions
were preferred to give an immediate dental treatment
through oral surgery care following SARS-CoV-2 PCR
negative results.

Thefirst category consideredrarelesions like orbital
swelling, dysphagia and parotitis. The second category
included skin or mucosal necrosis. The third category
was the incidence of ulceration of the oral mucosa
or skin either single or multiple. The fourth category
was macular lesions, recorded as any alteration of the
color of tissue into white, yellow, red, or blue-black.
The fifth category was the stomatological cases which
included pain, intraoral and extraoral neurological
symptoms like numbness and burning sensation, in
addition to the dryness due to infection itself or due
to drugs taken during treatment in the hospital; Loss
of smell and taste were added as additional data and
documented.

Systemic diseases that were already present in
some patients prior to receiving COVID-19 were
classified according to the affected system. The usage
of dexamethasone (per number of days) was also
recorded in order to assess an association between
the use of this steroid according to valid protocol and
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its effect in the appearance of oral lesions.
Concerning demographic data, the percentage
of COVID-19 in Mosul city is similar to what is
reported worldwide: 1.3 % infection. Our finding is in
agreement with many published studies that showed
sex differences in the prevalence and outcomes of
infectious diseases, with a higher burden of bacterial,
viral, fungal, and parasitic infections in human males
than females.#*3 The innate and adaptive immune
systems have sex dissimilarities, with females faring
better in COVID-19. For the adaptive
system, females have higher numbers of CD4* T cells

immune

cytotoxic activity with increased B cell formation of
immunoglobulin leading to more antigen-specific 1gG
in response to trivalent inactivated seasonal influenza
vaccination (TIV), which has important implications
for the development of vaccination strategies for
COVID-19. Concerning sex hormones concentration
and the number of X chromosomes, females form
higher levels of type 1 interferon (IFN) which is a
potent antiviral cytokine, upon toll-like receptor 7
sensing of viral RNA, which is important for the early
response in COVID-19.44-50

For stomatological the
extraoral pain was the highest due to long periods of
dexamethasone use, most of it due to ulceration; other

cases intraoral and

neurological symptoms like numbness, burning and
dryness may be related to the infection itself or due
to the drugs administered. Xerostomia is one of the
stomatological manifestations in COVID-19 patients
that appeared after infection, this finding is in keeping
with several studies that stated xerostomia might
increase the severity of infection as the amount of
antiviral proteins in saliva could be reduced.-33
Multiple aphthous ulceration in the oral cavity
was noted, this may be due to weak immunity and
bad psychological condition of the patient as a result
of isolation, but may also be due to trauma during
mastication. Our study showed that the painful
oral ulceration and Candida infection appeared
in COVID-19 patients, especially those medically
compromised otherwise, %4 who needed counseling
about the importance of their diet in order to improve
their general condition and keep good oral hygiene
to prevent secondary infections. The macular lesions
present as a white coat of the tongue, mostly due to
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dexamethasone use and fungal infection, respond
dramatically to antifungal agents.5?

Skin necrosis is usually due to pressure from a
high-pressure mask and in some cases endotracheal
tube, CPAP or BIPAP ventilator used for extended
periods and lack of paramedical staff to change or
relieve pressure, or use tissue conditioner to alleviate
pressure. Infection with SARS-CoV-2 is considered
as a true cause of severe immunosuppression that
might increase the risk of developing opportunistic
infections. Furthermore, when patients are medically
compromised and are neutropenic there is a like-
lihood of increasing the chance for developing
mucormycosis. 3 56-58

These results were in line with the data obtained
from our study. Invasive mucormycosis has appeared
in several forms, such as nasal obstruction, facial pain
or swelling, and visual disturbances with proptosis
or cranial nerve involvement with progression of the
disease to the cranium and loss of vision, followed
by death. If the maxillary sinus is involved there is
intraoral swelling and black palatal ulceration and
massive tissue destruction. So the course of the
disease is a rhino-orbital-cerebral infection, which
may be secondary to inhalation of spores into the
paranasal sinuses of a vulnerable host. Surgical
intervention of mucormycosis, besides systemic
antifungal, is recommended for this case. Oral lesions
presented by our patients are either a consequence
of systemic deterioration, increasing the possibility
of opportunistic secondary infections, or from side
effects of drugs used for the treatment of COVID-19.

Regarding rare lesions like orbital swelling,
dysphagia and parotitis, linked to COVID-19, in this
study only a single case of vesiculobullous disease
(pemphigus vulgaris) was reported in a healthy patient
three months after infection. As pemphigus vulgaris is
related to a high level of fatigue and emotional stress,
the tapering of the dose of immunosuppressive drugs
may be considered as exacerbating factors or triggers
for pemphigus vulgaris.>®¢° Parotitis was reported in
our study in a single case in a patient with a history
of COVID-19 infection; the patient had a fever, dry
cough, and bilateral swelling of the parotid gland.

This observation was also reported in the study
of Fisher et al.,%* that presents parotitis as one of the
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complications of COVID-19 infection. One of the
outcomes of this study is that COVID-19 is associated
with loss of taste and smell, which was also recorded
to a degree similar to global percentages.é?¢4 SARS-
CoV-2 infection, as well as vaccines are capable of
triggering a flare-up of autoimmune diseasesé-¢7
and these patients may decrease their compliance to
prescribed therapies during pandemics.%®

CONCLUSION.

Most of the intraoral and extraoral lesions are
temporary and disappear with appropriate treatment
in COVID-19 patients, so early treatment is quite
important to decrease complications. Dexamethasone
is a double-edged sword, so precaution should be taken
when used in high doses especially in patients with
systemic diseases.

Topical use of chlorhexidine 0.2% as mouthwash may
aid in decreasing oral complications and opportunistic
infections. The presence of a bedside patient companion
is very important in relieving the pressure on the skin
and hence decreasing incidence of tissue necrosis.
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