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1 | INTRODUCTION
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Abstract

Dysgeusia is the first recognized oral symptom of novel coronavirus disease (COVID-19).
In this review article, we described oral lesions of COVID-19 patients. We searched
PubMed library and Google Scholar for published literature since December 2019 until
September 2020. Finally, we selected 35 articles including case reports, case series and
letters to editor. Oral manifestations included ulcer, erosion, bulla, vesicle, pustule, fis-
sured or depapillated tongue, macule, papule, plaque, pigmentation, halitosis, whitish
areas, hemorrhagic crust, necrosis, petechiae, swelling, erythema, and spontaneous bleed-
ing. The most common sites of involvement in descending order were tongue (38%), labial
mucosa (26%), and palate (22%). Suggested diagnoses of the lesions were aphthous sto-
matitis, herpetiform lesions, candidiasis, vasculitis, Kawasaki-like, EM-like, mucositis, drug
eruption, necrotizing periodontal disease, angina bullosa-like, angular cheilitis, atypical
Sweet syndrome, and Melkerson-Rosenthal syndrome. Oral lesions were symptomatic in
68% of the cases. Oral lesions were nearly equal in both genders (49% female and 51%
male). Patients with older age and higher severity of COVID-19 disease had more wide-
spread and sever oral lesions. Lack of oral hygiene, opportunistic infections, stress, immu-
nosuppression, vasculitis, and hyper-inflammatory response secondary to COVID-19 are

the most important predisposing factors for onset of oral lesions in COVID-19 patients.

KEYWORDS
aphthous, COVID-19, gingivostomatitis, manifestation, oral

At the beginning of COVID-19 pandemic, it was assumed that

lack of oral involvement is a differentiating feature of COVID-19

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is a
single-chain RNA virus that is the cause of novel coronavirus dis-
ease known as COVID-19. The most common clinical symptoms are
fever, headache, sore throat, dyspnea, dry cough, abdominal pain,
vomiting, and diarrhea. Angiotensin converting enzyme 2 (ACE 2)
receptor is a known receptor for SARS-CoV-2 that is found in the
lung, liver, kidney, gastrointestinal (Gl) and even on the epithelial
surfaces of sweet glands and on the endothelia of dermal papillary
vessels. Todate, various cutaneous manifestations of COVID-19
disease have been described including varicelliform lesions,
pseudochilblain, erythema multiforme (EM)-liker lesions, urticaria
form, maculopapular, petechiae and purpura, mottling, and livedo

reticularis-like lesions.*?

exanthema relative to other viral exanthemas. Recently, SARS-CoV-2
has been detected from saliva of the patients and it has been demon-
strated that reverse transcriptase-polymerase chain reaction (RT-PCR)
from saliva can even be a more sensitive test in comparison with
nasopharyngeal test. Furthermore, ACE2 has been found in oral
mucosa, especially with more density on dorsum of tongue and sali-
vary glands relative to buccal mucosa or palates. To date, there is only
one systematic review that described oral manifestations of COVID-
19 disease; however, it mostly focused on impairment of taste.
Dysgeusia is the first recognized oral symptom of COVID-19 reported
in 38% of patients, mostly in North Americans and Europeans,
females, and patients with mild-moderate disease severity.! In this

review article, we described oral lesions of COVID-19 patients.
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2 | METHODS

We searched PubMed library and Google Scholar for published litera-
ture using keywords “COVID-19” or “SARS-CoV-2” or “coronavirus
disease 2019” AND “oral” OR “buccal mucosa” in the abstract or title
since December 2019 until September 2020. We also searched
related articles in the reference lists of the found articles. Finally, we
selected 35 articles after deletion of non-English literature and opin-

ion articles.

3 | RESULTS

Oral manifestations included ulcer, erosion, bulla, vesicle, pustule, fis-
sured or depapillated tongue, macule, papule, plaque, pigmentation, hal-
itosis, whitish areas, hemorrhagic crust, necrosis, petechiae, swelling,
erythema, and spontaneous bleeding. The most common sites of
involvement in descending order were tongue (38%), labial mucosa
(26%), palate (22%), gingiva (8%), buccal mucosa (5%), oropharynx (4%),
and tonsil (1%). Suggested diagnoses of the lesions were aphthous sto-
matitis, herpetiform lesions, candidiasis, vasculitis, Kawasaki-like, EM-
like, mucositis, drug eruption, necrotizing periodontal disease, angina
bullosa-like, angular cheilitis, atypical Sweet syndrome, and Melkerson-
Rosenthal syndrome. Oral lesions were symptomatic (painful, burning
sensation, or pruritus) in 68% of the cases. Oral lesions were nearly
equal in both genders (49% female, 51% male). Latency time between
appearance of systemic symptoms and oral lesions was between 4 days
before up to 12 weeks after onset of systemic symptoms. In three
cases, oral lesions preceded systemic symptoms and in four cases oral
and systemic symptoms appeared simultaneously. The longest latency
period belonged to Kawasaki-like lesions. Oral lesions healed between
3 and 28 days after appearance. Different types of therapies including
chlorhexine mouthwash, nystatin, oral fluconazole, topical or systemic
corticosteroids, systemic antibiotics, systemic acyclovir, artificial saliva,
and photobiomodulation therapy (PBMT) were prescribed for oral
lesions depends on the etiology>>”. The results of literature are sum-
marized in Table 1.

4 | DISCUSSION

Enanthema can develop in various types of viral diseases including den-
gue fever disease, Ebola virus disease, herpangina, human herpes virus
(HHV) infections, measles, and roseola infantum. Infectious diseases,
especially of viral etiology, constitute approximately 88% of causes of
enanthema. Different types of enanthema such as aphthous-like ulcers,
Koplik's spots, Nagayama's spot, petechiae, papulovesicular, or mac-
ulopapular lesions, white or red patches, gingival and lip swelling have
been reported with various viral infections. Both keratinized (hard pal-
ate, gingiva, and dorsum of tongue) and nonkeratinized (labial and buc-
cal) mucosae can be involved.®® Biadsee and colleagues demonstrated
that 7% of the patients with RT-PCR positive test had plague-like
changes on the dorsum of tongue. Also, swelling of oral cavity

(including palatal, lingual, and gum) was reported by 8% of the patients.
Furthermore, appearance of oral lesions was simultaneously found with
loss of taste and smell in the patients and more severe and dissemi-
nated oral lesions were reported in older patients and in severe
COVID-19.3 In another study, enanthema was reported in 29% of cases
with confirmed COVID-19 and cutaneous exanthema.®®

4.1 | Aphthous-like lesions

Aphthous-like lesions appeared as multiple shallow ulcers with ery-
thematous halos and yellow-white pseudomemberanes on the both
keratinized and nonkeratinized mucosae. In one patient, oral lesions
appeared simultaneously with systemic symptoms and in other
patients, latency time was between 2 and 10 days. One patient had
positive history of recurrent aphthous stomatitis (RAS) and two
patients had positive PCR for herpes simplex virus (HSV).48%7
Aphthous-like lesions without necrosis were observed in younger
patients with mild infection, whilst aphthous-like lesions with necrosis
and hemorrhagic crusts were observed more frequently in older
patients with immunosuppression and severe infection. Lesions
healed after 5 to 15 days.” Regression of oral lesions was in parallel
association with improvement of systemic disease. Increased level of
tumor necrosis factor (TNF)-a in COVID-19 patients can lead to che-
motaxis of neutrophils to oral mucosa and development of aphthous-
like lesions. Stress and immunosuppression secondary to COVID-19
infection could be other possible reasons for appearance of such
lesions in COVID-19 patients.*

4.2 | Herpetiform/zosteriform lesions

Herpetiform lesions presented as multiple painful, unilateral, round
yellowish-gray ulcers with an erythematous rim on the both
keratinized and nonkeratinized mucosae. Manifestations of these
lesions preceded, coincided with, or followed systemic symptoms. In
one case, geographic tongue appeared after recovery of herpetiform
lesions. Stress and immunosuppression associated with COVID-19
was the suggested cause for appearance of secondary herpetic

gingivostomatitis.**-10:12:13

4.3 | Ulcer and erosion

Ulcerative or erosive lesions appeared as painful lesions with irregular
borders on the tongue, hard palate, and labial mucosa. Lesions
appeared after a latency time of 4 to 7 days and in one case, lesions
appeared 3 days before the onset of systemic symptoms and recov-
ered after 5 to 21 days. In two cases, PCR for HSV-1 and HSV-2 was
performed and was negative. Different factors including drug eruption
(to NSAID in one case), vasculitis, or thrombotic vasculopathy second-
ary to COVID-19 were suggested as causes for development of ulcer-

ative and erosive lesions.***?
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44 | White/red plaques

White and red patches or plagues were reported on dorsum of
tongue, gingiva, and palate of patients with confirmed or suspected
COVID-19. Candidiasis due to long-term antibiotic therapy, deteriora-
tion of general status, and decline in oral hygiene can be the cause of

white or red patches or plaques.**?°

4.5 | EM-like lesions

EM-like lesions appeared as blisters, desquamative gingivitis, erythem-
atous macules, erosions, and painful cheilitis with hemorrhagic crust in
patients with cutaneous target lesions in the extremities. Lesions
appeared between 7 and 24 days after the onset of systemic symp-

toms and recovered after 2 to 4 weeks.?2%22

4.6 | Angina bullosa-like lesions
Angina bullosa-like lesions presented as asymptomatic erythematous-
purple blisters without spontaneous bleeding on the tongue and hard

palate in two confirmed cases of COVID-19.2°

4.7 | Melkerson-Rosenthal syndrome

There was a report of a 51-year-old woman presenting with complaint
of malaise and unilateral lip swelling, fissured tongue and right facial
paralysis. She had past history of Melkersson-Rosenthal syndrome
since 4 years ago that was spontaneously cured with no relapse. Lab-
oratory data demonstrated an increased level of CRP and computed
tomography (CT) scan showed ground-glass opacities in both lungs.

The patient cured completely after treatment of COVID-19 disease.?*

48 | Atypical sweet syndrome

There was a report of 61-year-old female who presented complaining
of fever, fatigue, arthralgia, myalgia, several erythematous nodules on
the scalp, trunk and extremities, and minor aphthous ulcers on the
hard palate and buccal mucosa. RT-PCR for COVID-19 was positive.
Skin biopsy showed diffuse neutrophilic infiltration in the upper der-
mis with granulomatous infiltration in the lower dermis and subcuta-
neous area that was compatible with erythema nodosum-like Sweet

syndrome.?®

49 | Kawasaki-like disease

Oral lesions including cheilitis, glossitis, and erythematous and swollen

tongue (red strawberry tongue) appeared in COVID-19 patients with

DERMATOLOGIC 11 0f 13
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Kawasaki-like disease (Kawa-COVID). The long duration of latency
between appearance of systemic symptoms (respiratory or gastroin-
testinal) and onset of oral or cutaneous symptoms could be due to a
delayed hyperactivation response of the immune system and second-
ary release of acute inflammatory cytokines rather than direct effects

of virus on the skin and oral mucosa.?22¢-32

4.10 | Necrotizing periodontal disease

There was a report of a 35-year-old female suspicious for COVID-19
who presented with fever, submandibular lymphadenopathy, halitosis,
and oral lesions. Oral lesions included a painful, diffuse erythematous
and edematous gingiva with necrosis of inter-papillary areas. The
suggested diagnosis was necrotizing periodontal disease due to bacte-
rial coinfections (especially prevotella intermedia) along with COVID-

19. The lesions recovered after 5 days.>®

4.11 | Vesicles and pustules

We found a report of a 9-year-old female presenting with fever,
weakness, abdominal pain, and diarrhea that coincided with oral and
acral erythematous papular exanthema. Oral lesions included vesicular
eruptions and erosions on the tongue and buccal mucosa. PCR test
for COVID-19 was positive. Lesions cured after 1 week.”

There was also another report on a 51-year-old male presented
with fever, fatigue, dry cough, dysgeusia, anosmia, and a positive
serology for COVID-19. After 10 days, widespread erythema
appeared on hard palate and oropharynx with petechiae and pustules
on soft palate border. The suggested diagnosis was enanthema due to
COVID-19 and the lesions cured after a few days.3*

412 | Petechiae

In a few studies, Petechiae were reported on the lower lip, palate, and
oropharynx mucosa. Latency time for patients with petechiae was
shorter compared to the patients with both petechiae and macular
lesions. Thrombocytopenia due to COVID-19 infection or the pre-

scribed drug were suggested as possible causes of petechiae.?%21:3435

4.13 | Nonspecific lesions (mucositis)
Erythematous-violaceous macules, patches, papules and plaques on
the tongue, lip mucosa, hard palate, and oropharynx were reported in
several studies. Thrombotic vasculopathy, vasculitis, hypersensitivity
associated to COVID-19 could be the causes of mucositis in patients
with COVID-19. Mucosal hypersensitivity secondary to COVID-19,
thrombotic vasculopathy, and vasculitis might be the possible causes
of mucositis in COVID-19.8:13:21,23:34-3¢
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4.14 | Postinflammatory pigmentation

There was one report of pigmentation in the attached and inter-
papillary gingiva in a 40-year-old female. Increased levels of inflamma-
tory cytokines (including interleukin-1 [IL-1], tumor necrosis factor
[TNF]-a) and arachidonic acid metabolites (prostaglandins) secondary
to production of stem cell factor (SCF) and basic-fibroblast growth
(bFGF)

postinflammatory pigmentations.2°

factor from keratinocytes of basal layer lead to

5 | CONCLUSION

Aphthous-like lesions, herpetiform lesions, candidiasis, and oral lesions
of Kawasaki-like disease are the most common oral manifestations of
COVID-19 disease. An older age and severity of COVID-19 disease
seem to be the most common factors that predict severity of oral
lesions in these patients. Lack of oral hygiene, opportunistic infec-
tions, stress, underling diseases (diabetes mellitus, immunosuppres-
sion), trauma (secondary to intubation), vascular compromise, and
hyper-inflammatory response secondary to COVID-19 might be are
the most important predisposing factors for the development of oral
lesions in COVID-19 patients.
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