
Electron microscopy reveals SARS-CoV-2 particles in 
endothelial and eccrine gland cells.

Ultrastructural examination by electron microscopy was performed upon a 4-mm punch biopsy on infiltrated lesions of patients with COVID toes meeting the following inclusion criteria: (a) 
absence of prior history of chilblains; (b) no exposure to cold before onset of chilblains; (c) clinical and histopathological confirmation of chilblains; (d) no history of lupus erythematosus or 
systemic sclerosis; (e) antinuclear antibodies (ANA) ≤ 1:160 without any specific identification.


Although etiology of COVID-19 infection is still debated, there is evidence to advocate it 
based on recurrence of chilblains with the COVID-19 outbreaks and following mRNA 
vaccination. With this study we investigated whether electron microscopy examination 
could provide further evidence in favor of COVID-19 infection.   ​ ​ 

The visualization of these viral particles provides further evidence supporting causality of COVID-19 infection. 
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Fig. 1 Clinical presentation of Covid-19-induced chilbains. �
 Fig. 2 Histopathological findings of Covid-toes 
simulating chilblain lupus erythematosus.

 Viral structures revealed by electron microscopy in endothelial cells (A and B) and the secretory portion of 
eccrine glands (C and D). A: particle core and spikes measuring 0.099 μm and 0.031 μm, respectively; B: particle core 
and spikes measuring 0.95 and 0.027 μm, respectively; C: particle core and spikes measuring 0.098 and 0.022 μm, 
respectively; D: particle core and spikes measuring 0.98 and 0.030 μm, respectively.

Fig. 3

There has been a reported surge of chilblains coinciding with the SARS-CoV-2 pandemic. This 
chilblain-like acral pattern, mainly affecting the toes, has been referred to as “COVID toes”, 
appearing days to weeks after extracutaneous symptoms or in asymptomatic young 
patients.  These lesions are both clinically ( ) and histopathologically ( ) identical to 
chilblains and they represent the phenotypic correlate of microangiopathic changes 
secondary to an activated type-I Interferon response. (1,2). COVID toes (chilblains) are 
associated with an excellent disease course and should be distinguished from thrombotic 
lesions, such as distal livedo racemosa, retiform purpura, and ischemic acral necrosis, 
because the latter may portend a severe clinical evolution with activation of systemic 
coagulopathy and poor prognosis. (1-3)


Fig. 1 Fig. 2

Four cases of presumptive COVID-19-related chilblains were included. Clinical characteristics 
and results of complementary examinations are illustrated in . Ultrastructural 
examination by electron microscopy was performed and revealed rare, viral structures 

 within the cytoplasm of endothelial cells and the secretory portion of eccrine glands 
with an electro-lucent core surrounded by a capsule and numerous spikes. Size of the 
identified particles ranged from 120 to 133 nm. No viral structures were identified in 
fibroblasts, lymphocytes, histiocytes, or keratinocytes. 
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Results

Gender

Age

Fever


Location of chilblains

SARS-COV-2 PCR on nasopharyngeal 
swab

Antinuclear antibodies

Respiratory symptoms (cough and 
congestional nose)


Delay of apparition after respiratory 
symptoms

COVID-19 serology

Abnormal thoracic CT scan

Female Male Male Female

Patient 4 

49

No

toes

Negative

Negative

Yes

Day 0 + 3 w


Negative

Normal

No

2nd left toe

Negative

Negative

Yes

Day 0

Negative

Normal

No

2nd left toe

Negative

Negative

No

Unknown

Negative

Normal

29 14

No

Left toes

Negative

Negative

No

Unknown

Negative

Normal

28

Patient 3 Patient 2 Patient 1

Table 1 Clinical characteristics and results of complementary examinations.


