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The SARS- CoV- 2 entrance into the oral cavity occurs via the 
angiotensin- converting enzyme 2 receptor (ACE2), which expres-
sion has been found in salivary gland ductal epithelium (Liu et al., 
2011), tongue (Xu et al., 2020), and periodontal tissue (Fernandes 
Matuck et al., 2020). Hence, cells with ACE2 receptors may turn into 
host cells for SARS- CoV- 2 and be related to oral manifestations of 
COVID- 19 and inflammatory response in oral sites (Xu et al., 2020). 
Preliminary studies have reported oral manifestations possibly re-
lated to COVID- 19 (Amorim Dos Santos et al., 2020; Ansari et al., 
2020; Martín Carreras- Presas et al., 2020). Clinical manifestation 
showing multiple ulcerative lesions seems to be the most common 
feature. Some reports related cases suspicious of COVID- 19 but had 
no confirmed diagnosis of SARS- CoV- 2 infection and we believe this 
might have biased the results (Martín Carreras- Presas et al., 2020). 
The authors do not exclude that the effects of stress may be a trig-
ger for the development of oral lesions, as it is known as a possible 
causal factor in this kind of conditions (Gallo et al., 2009).

We present a clinical– pathological report on autopsies of pa-
tients who died of COVID- 19 in order to elucidate the possibility 
of oral manifestations of COVID- 19 as there have been some diver-
gences in the literature regarding the oral outcome.

Twenty- six deceased patients (15 females and 11 males) with 
SARS- CoV- 2 were submitted to oral examination during the mini-
mally invasive autopsy procedures (Duarte- Neto et al., 2019). All 
patients had severe acute respiratory syndrome and were admitted 
in the ICU of the Hospital das Clínicas da Faculdade de Medicina 
da Universidade de São Paulo for mechanical ventilation support. 
Only SARS- CoV- 2 positive cases were included. SARS- CoV- 2 tests 
were performed during hospital admission or ICU stay by using 
RT- PCR in nasopharyngeal swabs or bronchoalveolar secretion. 
The mean age was 50 years old (8– 76 years), the average number 
of days of hospitalization was 15.30 days (3– 40 days), and the av-
erage number of days under mechanical ventilation in the ICU was 
12.36 days (0– 43 days). The mean time between diagnosis and death 
was 10.55 days, and the mean time between death and autopsy was 
16.95 h (5– 22 h). Twenty- four patients were non-  or ex- smokers, and 
only two patients had smoking habits (narghile and marijuana). Of 
the 26 patients, ten (38.46%) were free from comorbidities and the 
others had at least one disease (i.e., hypertension or diabetes).

A dentist and an otorhinolaryngologist examined the intraoral 
and perioral sites in the autopsy. Oral evaluation included hard pal-
ate, tongue, jugal and gingival mucosa, anterior tonsillar pilar, and 
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F I G U R E  1  Clinical aspects of oral sites 
on deceased patients of COVID- 19. (a, b) 
Epithelial desquamation due to the shock, 
masticatory mucosa integrity preserved. 
(c– e) Patients showing no alterations on 
mucosa integrity. (f, g) Presence of oral 
health deterioration with dental caries 
and missing teeth. (h– j) Ulcerative lesion— 
Inset showing erythematous lesions in 
lateral tongue, palate and gingiva. (k) 
Large ulcerative lesions on lower lip due 
to trauma caused by long- term use of 
orotracheal tube. (h) Ulcerative lesions in 
upper and lower lip, extending to gingiva 
and tongue Scale bars: 50 μm
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inner lips. Biopsies were performed with scalpels and punch, result-
ing in multiple fragments as follows: three fragments of the tongue 
(i.e., apex, lateral, and posterior), two gingival fragments of peri-
odontal tissues, one fragment of the amygdala, and one fragment of 
the inner lip mucosa. Patients who had some oral lesions diagnosed 
during clinical evaluation; biopsies were performed in the lesion 
site. Tissue specimens were fixed in buffered 10% formalin and em-
bedded in paraffin, sections were cut and stained with hematoxy-
lin and eosin (H&E). Immunohistochemical staining was performed 
using the polyclonal Anti- HSV1 Abcam (Ab9533), monoclonal Anti- 
Cytomegalovirus glycoprotein B (Abcam17073).

Patients 1 and 2 had ulcerative lesions in the lower lip and one in 
the tongue as well. Both patients were edentulous and stayed in the 
ICU under mechanical ventilation for 10 and 25 days, respectively. 
Biopsy was performed and histopathological analysis showed dif-
fuse infiltration of inflammatory mononuclear cells, which validates 
our clinical findings of traumatic injuries resulting from the use of 
orotracheal tubes for mechanical ventilation support (Figure 2).

Patient 3 and 4 showed vesiculo- bullous and ulcerative lesions 
scattered in the oral mucosa, such as tongue and jugal mucosa. 
Immunohistochemical staining was performed and indicated the 
presence of herpes simplex virus (HSV- 1) in both cases (Figure 2). It 
is known that critically ill patients have great potential of developing 
reactivation of some herpesviruses due to ICU and long- term hospi-
talization (Simonnet et al., 2021). Patient 3 still showed co- infection 
by fungal forms compatible with Candida spp (spores, pseudohy-
phae, and hyphae).

Patient 5 presented ulcerative lesions, and the histopathological 
analysis showed co- infection by typical Sarcina ventriculi colonies 
(Figure 2). S. ventriculi is a gram- positive coco that usually appears 
in gastric biopsies with late gastric emptying and your presence may 
indicate a gastric pathology (Al Rasheed & Senseng, 2016). Severely 
ill or immunocompromised patients have a higher probability of suf-
fering from invasive fungal and bacterial co- infections and these 
findings are consistent with previous reports (Salehi et al., 2020).

Integrity of oral mucosa was preserved in all other cases 
(Figure 1). No other patient examined had atypical oral manifesta-
tions, such as vesiculo- bullous lesions or ulcerations in the kerati-
nized epithelium. Histopathological features of the cases with no 
clinical manifestation in the tongue, gingival papilla, inner lip mucosa 
and anterior tonsillar pillar showed some morphological alterations 
in the keratinocytes of the lining and junctional epithelium, char-
acterized mainly by vacuolization of the cytoplasm and nucleus, 
and sometimes nuclear pleomorphism. Infiltration of inflammatory 
mononuclear or polymorphonuclear cells was rarely observed, even 
in cases of severe oral deterioration (Figure 2).

The oral manifestations found in our patients and those reported 
in other studies corroborate the hypothesis of secondary oral lesions 
induced by co- infection and immune impairment possibly occurring 
as an adverse reaction from the therapeutic and support mea-
sures for COVID- 19 (Amorim Dos Santos et al., 2020, 2021; Martín 
Carreras- Presas et al., 2020; Putra et al., 2020).

The absence of oral lesions related to SARS- CoV- 2 in our case 
series did not exclude the possibility of viral presence in oral tissues. 
Once the new virus has this distinct organotropism, it is rationale 
that physicians and dentists try to look for a link between a new 
disease and oral findings (Puelles et al., 2020). Histopathological, 
immunohistochemical, and biomolecular studies are the gold stan-
dard for understanding the cause- effect relations and therefore are 
essential to a correct link between oral manifestations and SARS- 
CoV- 2 infection.

Patients in ICU are susceptible to lesions resulting from me-
chanical ventilation, enteral feeding, orotracheal tubes, and health 
deterioration (Dziedzic & Wojtyczka, 2020). Therefore, clinical and 

F I G U R E  2  (a) Photomicrograph of a cell block of patient pictured 
in Figure 1h— routine hematoxylin and eosin (HE) stain. Sample 
of an ulcerative lesion in the lower lip. Sarcina ventriculi cocci 
characterized by multiple gram- positive basophilic colored tetrad 
arrangement, scattered in epithelium. (b) Immunohistochemical 
of a cell block— anti- HSV1 (abcam9533), Sample of an ulcerative 
lesion on dorsal tongue and buccal mucosa. Immunopositivity seen 
inside epithelial cell from basal layer
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physical examinations are highly recommended and indispensable 
during hospitalization time and sometimes must include biopsies 
when needed. Biopsies are an important tool to relate clinical condi-
tions to etiological agents. Other studies, mainly those on pulmonary 
manifestations, are trying to find a correlation between histopatho-
logical features and clinical conditions (Duarte- Neto et al., 2020). 
In cutaneous manifestations, histological evaluation showed non- 
specific inflammatory infiltration, which is consistent with other 
viral exanthemas (Amatore et al., 2020). In our study, we performed 
postmortem biopsy in some oral sites due to the presence of some 
inflammatory activity, and we found in some cases the presence of 
herpes simplex virus. In situ evaluations should be considered (e.g., 
hybridization or immunohistochemistry to SARS- CoV- 2) to know 
whether these lesions are related to external conditions or a cyto-
pathic effect.

The oral manifestations of COVID- 19 found in our postmor-
tem case report are secondary lesions related to trauma events, 
co- infections involving bacterium, Candida spp, Sarcinia ventriculi, 
herpes simplex virus, immune impairment due to disease itself and 
adverse reactions from the therapeutic interventions. Most of the 
deceased patients evaluated had long- term hospitalization, received 
mechanical ventilation support and some developed oral injuries 
during hospital stay. Different from what the literature suggested 
in the beginning of the pandemic, oral lesions in severe cases of 
COVID- 19 infected patients seem not to be related specifically to 
SARS- CoV- 2 or due to a cytopathic event that effects oral mucosa.
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