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1  |  INTRODUC TION

In December 2019, unexplained viral pneumonia cases began to 
be reported in Wuhan province of China. The agent was identified 
as a new coronavirus pathogen (SARS-CoV-2) and the disease was 
named Coronavirus disease 2019 (COVID-19). In March 2020, the 
pandemic was declared by World Health Organization.1,2 This rap-
idly spreading deadly virus has affected the health system in many 
countries adversely. Healthcare professionals had to fight with many 
complications caused by the disease while trying to keep people af-
fected by the pandemic alive.

Although COVID-19 was first defined as a respiratory prob-
lem, it was later understood to be a systemic disease.3 The disease 
symptoms cover a wide range. While it may be asymptomatic or like 
flu, it may also progress with a clinic that leads to multiple organ 
failure.4,5 The primary targets of the virus are vascular endothelium 
cells, pneumocytes, and immune cells.6 Endothelial function is im-
paired by the infection and the inflammation of the endothelium with 
SARS-COV-2. The resulting endothelial dysfunction results in the 
loss of fibrinolytic feature and disposition to thrombosis.7,8 Micro- 
and macro-thrombosis in vessels may cause problems that may lead 
to multi-organ failure. The resulting thromboinflammation state is 
associated with the weight of the disease.6

The number of studies on skin findings of COVID-19 disease is 
gradually increasing in literature. Although there is no consensus on 

naming the lesions, acral ischemic lesions seen in COVID-19 disease 
are grouped in two: (1) pseudo chilblain (pseudo perniosis) (2) livedo or 
necrosis. Pseudo chilblain is mostly seen in young people and in the late 
periods of the disease, and it continues for an average of 12, 7 days. It 
involves first the feet and then the hands.9 Livedo or necrosis is mostly 
seen in patients with advanced age and comorbidity and in patients 
whose clinic has a severe course. It is thought that it occurs secondary 
to acral ischemia and microvascular occlusion that occurs as a result of 
the worsening in the patient's general health or coagulation anomalies 
that occur. It is very rare among skin lesions due to COVID-19 (6%).

In this study, we aimed to bring to literature five COVID-19 pa-
tients who developed acro-ischemic skin lesions (livedo, necrosis).

We included patients who were evaluated with acro-ischemic 
findings in our tertiary care hospital between March 2020 and 
November 2021 and whose diagnosis of COVID-19 was confirmed 
by RT-PCR on a nasopharyngeal swab sample. Informed consent was 
obtained from all our patients or relatives. Variables such as demo-
graphics, comorbidities, clinical presentations, diagnosis, and treat-
ment data were gathered.

2  |  C A SE 1

A 61-year-old female patient who had necrosis and pain on the 
fingers, painful purpuric rashes on feet and legs and occasional 
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hemorrhagic bullae (Figure  1A,B,C,D) was admitted to the emer-
gency department of our hospital on October 29, 2020. There 
were no features in her anamnesis other than hypertension. It was 
learned that she never had complaints such as fever, cough, short-
ness of breath and malaise before. The patient's chest computer-
ized tomography (CT) was found to be compatible with COVID-19. 
COVID-19 polymerase chain reaction (PCR) test studied from naso-
pharyngeal specimen was negative. Her test on November 10 was 
positive. The patient's wounds started from the soles of the feet 
and progressed to both feet and cruris. Incisional biopsy from cru-
ris showed leukocytoclastic vasculitis (LCV). Hyperparakeratosis in 
the epidermis, ulceration, erythrocyte extravasation in the dermis, 
fibrinoid necrosis in the small vessels including adipose tissue veins 
and recanalized thrombus in medium-sized veins, polymorphonu-
clear leukocytes in the vessel wall, and leukocytoclasia around ves-
sels were observed. Covid PCR was negative in the tissue sample 
taken. The opened bullae ulcerated and then turned into complete 
skin necrosis on November 12 (Figure 1E,F,G,H). No blood flow in 
the left anterior tibial artery was detected in Doppler ultrasonog-
raphy (USG). It started as livedoid lesions on the hands and bruising 
on the finger tips on October 10. Bruising on the fingers resulted 
in necrosis while liveoid lesions on the hand regressed on October 
29 (Figure 1I,J). Total necrosis developed in the distal phalanx ends 
of the patient's right hand 1, 2, and 3 and left hand 1 and 2. But 

upper extremity Doppler USG was found to be normal. The patient 
who did not accept the amputation recommendation was not inter-
vened. Necrotized tissues in the feet and cruris were debrided. The 
tissue defect formed as a result of debridement was closed with a 
skin graft.

3  |  C A SE 2

A 82-year-old female patient referred with complaints of fever, 
cough, and malaise. The patient's chest CT was found to be com-
patible with viral pneumonia findings. PCR test was found to be 
positive. The patient was using metoprolol for arrhythmia and 
leflunomide for rheumatoid arthritis. She was admitted to hos-
pital on 25th day after the COVID-19 PCR test positivity with 
complaints of coldness and bruising in the right lower extremity. 
CT angiography showed complete occlusion of the right popliteal 
artery and bilateral deep femoral arteries. Occluded areas were 
observed distal to the left popliteal artery. Flow was restored 
with embolectomy. Skin necrosis was occurred in the right lower 
leg and ankle (Figure 2A, B). Right foot 1st and 2nd toe tips ne-
crosis was occurred (Figure 2C). Skin necrosis was debrided and 
grafted with skin graft. Partial necrosis of the big toe tip healed 
secondary.

F I G U R E  1  Clinical views of case 1. (A) livedoid lesion on the right hand (1st day). (B) hemorrhagic bulla on the sole of the right foot (9th 
day). (C,D) lesion that started as palpable purpura and ended with necrotic bullae on the lower extremities (16th day). (E,F,G,H) skin necrosis 
on the lower extremities (32th day). (I,J) necrosis on distal of the right and left hand finger (19th day). (The day of onset of symptoms was 
accepted as day 1)

(a) (b) (c) (d) (e)

(f) (g) (h) (i) (j)
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4  |  C A SE 3

A 8-year-old male patient that was admitted to hospital with com-
plaints of fever and shortness of breath was hospitalized and 
treated. The patient who had Down syndrome and who had been 
diagnosed with acute lymphocytic leukemia (ALL) for two years was 

using levetiracetam for seizures. The patient whose general condi-
tion worsened was intubated. Necrosis developed on the left hand 
second finger and distal of right first toe. (Figure 3A,B). COVID-19 
PCR test made 15 days later was found to be positive. Chest CT was 
found to be compatible with pneumonia. Low velocity monophasic 
flow was detected in bilateral radial, ulnar, posterior tibial, and dor-
salis pedis arteries in Doppler USG.

5  |  C A SE 4

A 71-year-old male patient was admitted to our hospital with com-
plaints of fever and malaise. COVID-19 PCR test of the patient who 
had diabetes mellitus (DM) and chronic renal failure (CRF) was found 
to be positive. Chest CT was compatible with viral pneumonia. Right 
hand 1st, 2nd, 3rd, and 5th finger distal phalanx tips and glans penis 
tips had necrosis Doppler USG was normal. Distal phalanx tips of the 
right hand first and second fingers were amputated and left open and 
the necrotic parts of the glans penis were debrided (Figure 4A,B,C).

6  |  C A SE 5

A 61-year-old male patient was admitted to the hospital with com-
plaints of fever, cough, and malaise. COVID-19 PCR test was posi-
tive. Our case who had HT and DM history in his anamnesis referred 
to the emergency service on the 15th day of his illness with the de-
velopment of cyanosis, coldness and pain in the distal 2, 3, 4, and 5th 
fingers of the right hand. Hypoechoic thrombus material allowing 
partial flow in the ulnar artery lumen in the 1/3 distal part of the 
right forearm and monophasic flow in the distal right ulnar artery 
were detected in Doppler USG. Although there was a temporary im-
provement with low molecular weight heparin (LMWH) and iloprost 
treatment, embolectomy was performed because there was an in-
crease in cyanosis, but the thrombus could not be removed. Necrosis 
developed in the finger tip (Figure 5).

F I G U R E  2  Clinical views of case 2. (A,B) circular skin necrosis 
on the right lower extremity. (C) necrosis on the right foot first and 
second toe tips necrosis

(a)

(b)

(c)

F I G U R E  3  Clinical views of case 3. 
(A,B) necrosis on the left hand second 
finger and distal of right first toe

(a) (b)
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7  |  DISCUSSION

We present five COVID-19 patients with acro-ischemic lesions in the 
hope that they may be helpful in diagnosing the disease and pre-
dicting prognosis. One of the patients was a child, the other four 
patients were older than 60 years of age and all of the patients had 
at least one comorbid disease. Except for the child patient, the pa-
tients did not have a severe clinic. All of our patients were found 
to have PCR test positivity. Following the regression and disappear-
ance of the livedoid lesions in the extremities, necrosis developed 
on finger tips. While all of our patients had finger/toe necrosis, one 
of our patients also had penile necrosis and two of our patients also 
had skin necrosis (Table  1). Radiological imaging revealed signs of 
thrombosis in the extremity vessels, except for one patient. One of 

our patients had thrombosis in the right popliteal artery leading to 
complete occlusion (Table 1). Leukocytoclastic vasculitis was found 
in the pathological examination of one of our patients who was pre-
sented with acro-ischemic findings and skin rashes without typical 
COVID-19 symptoms.

The most common symptoms of COVID-19 disease are fever, 
dry cough, headache, malaise, and muscle pain. Most of the patients 
have bilateral pneumonia. All of our patients were found to have in-
volvement in chest tomography except one. The gold standard in 
the diagnosis of COVID-19 is the PCR examination of swab samples 
taken from the throat.10 PCR tests were positive in all of our patients.

SARS-CoV-2 uses angiotensin converting enzyme 2 recep-
tors to infect the endothelium and causes inflammatory reaction. 
Inflammatory markers such as C reactive protein (CRP) and procal-
citonin (PCT) increased in our patients (Table 1). This causes micro-
vascular damage and abnormal activation of the coagulation system, 
resulting in increased vascular inflammation and thrombosis.11 D-
dimer increases in our patients showed an increased tendency to 
coagulation (Table 1). Thromboses can be arterial, venous, and mi-
crovascular. Although thromboses are mostly reported to be venous, 
arterial thromboses were found in our patients. All of our patients 
were given low molecular weight heparin (LMWH), which has anti-
inflammatory properties and anticoagulant properties and which 
has taken its place in routine treatment.12,13 However, in one study, 
in 90% of COVID-19 patients with thrombotic complications devel-
oped thrombosis despite the use of LMWH. Although prophylaxis is 
thought to decrease thrombotic events and be effective on mortality, 
it has been observed that it does not eliminate this risk completely.14 
Rethrombosis developed even in patients who received intense 
anticoagulant therapy.15 It has been reported that LMWHs used in 
patients with acro-ischemia decrease D-dimer and fibrinogen levels 
but does not cause a change in their clinic.16 Although LMWH was 
used in all our patients, no significant improvement was observed in 
their clinics. Our results are in parallel with the literature.

Acral ischemic lesions occur as a result of increased inflamma-
tion and cutaneous thrombosis.17 Pernio, one of the acral ischemic 
lesions, occurs due to increased inflammation. However, livedoid 
lesions occur due to cutaneous thrombosis and may also develop as 
precursor lesions of COVID-19.9,18 It is reported that acro-ischemic 

F I G U R E  4  Clinical views of case 4 (A,B) Postoperative image of the necrotic right hand fingers 1,2,3, and 5. (C) necrosis of the glans penis

(a) (b) (c)

F I G U R E  5  Clinical view of case 5, necrosis on the distal of right 
hand fifth finger
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lesions (livedo-necrosis) and thromboses develop more frequently 
in individuals who are older, who have comorbid diseases and se-
vere clinic.9,17 One of our patients was an 8-year-old child patient 
and all other patients were 60 years old and older. All of our pa-
tients had comorbid diseases (Table 1). In their study, Karagounis 
et al. published 21 patients purpura and/or necrotic ulceration in 
the ear, face, distal extremities, and genitalia. It was reported that 
19 of these patients were intubated and 17 had a triggering fac-
tor (constant contact and pressure of medical instruments) that 
caused lesion.19 Two of our patients developed skin necrosis, while 
one developed penile necrosis, and none were found to have a 
cause that could trigger necrosis. Unlike studies which reported 
that acro-ischemic lesions and thromboses were more frequent in 
patients with severe clinic9,17,18 and associated with high mortal-
ity rates,20 none of our patients were intubated except our child 
patient. This difference can be interpreted as skin lesions may be 
seen in different clinical severity in different genetic structures and 
geographies. Our results mostly supported the results of Sachdeva 
et al.21 who reported that there was no correlation between 
COVID-19 severity and the lesions. All but one of the patients had 
signs of thrombosis in Doppler USGs (Table 1). In this respect, it is 
possible to mention a correlation between acro-ischemic findings 
and thrombosis.

In one of our patients, necrosis of the penis was detected along 
with finger necrosis. To the best of our knowledge, this is the second 
covid-19 related penile necrosis case in the literature after the pub-
lication of Sarkis et al.22

It is reported that necrotic lesions are more common in the 
distal leg areas where hydrostatic pressure is high.23 In two of our 
patients who had skin necrosis, necrosis was in the distal of the 
leg in line with literature. Livedoid lesions seen in COVID-19 pa-
tients are reported to be transient,18 and they indicate vascular 
occlusion.21 In parallel with the literature, livedoid lesions on the 
palms and pernio-like lesions on the fingers were observed in our 
patients who had finger necrosis. While livedoid lesions regressed 
within 10–14 days, the circulation on the finger tips deteriorated 
gradually and resulted in necrosis. We believe that livedo may be a 
precursor lesion which may result in necrosis in terms of showing 
acral ischemia.

One of the different skin lesions associated with COVID-19 is 
LCV. It is a vasculitis that involves small vessels and has many eti-
ological factors (infection, autoimmune diseases, malignancies, and 
drugs). It is characterized by immune complex deposition in post-
capillary venules, fibrinoid necrosis, and leukocytoclasia. It presents 
with symmetrically distributed palpable purpura which mostly in-
volves the lower leg. In our patient (case 1), the lesion which started 
as purpura, turned into necrotic bullae that merged with each other 
as it progressed. The pathology of the incisional biopsy taken was 
LCV. We can see different results in literature when we exam-
ine COVID-19 patients with LCV. In a study by Mayor et al., when 
PCR from nasopharyngeal swab was negative, unlike the previous 
study, PCR from tissue sample was positive in the study by Gomez 
et al.24,25 Our study is not in parallel with both studies. While the 

C
as

e 
1

C
as

e 
2

C
as

e 
3

C
as

e 
4

C
as

e 
5

Fe
rr

iti
n

(2
2–

32
2 

ng
/m

l)
39

6
44

–
20

1
–

C
RP

(0
–0

.5
 m

g/
dl

)
13

.8
2.

4
–

–
11

.7
4

PC
T

(0
–0

.5
 n

g/
m

l)
0.

11
–

–
0.

28
–

PL
T

(1
45

–3
66

 1
03

/m
l)

49
0

11
1

14
3

23
4

50
6

PT (1
0–

14
sn

)
11

.2
28

15
.6

13
.9

–

D
–d

im
er

(0
–0

.5
5 

m
g/

m
l)

2.
24

5.
63

–
1.

78
–

A
bb

re
vi

at
io

ns
: A

LL
, a

cu
te

 ly
m

ph
oc

yt
ic

 le
uk

em
ia

; C
RF

, c
hr

on
ic

 re
na

l f
ai

lu
re

; C
RP

, C
 re

ac
tiv

e 
pr

ot
ei

n;
 C

T,
 c

om
pu

te
riz

ed
 to

m
og

ra
ph

y;
 D

M
, d

ia
be

te
s 

m
el

lit
us

; F
, f

em
al

e;
 H

T,
 h

yp
er

te
ns

io
n;

 M
, m

al
e;

 P
C

R,
 

po
ly

m
er

as
e 

ch
ai

n 
re

ac
tio

n 
PC

T,
 p

ro
ca

lc
ito

ni
n;

 P
LT

, p
la

te
le

t; 
PT

, p
ro

th
ro

m
bi

n 
tim

e;
 R

A
, r

he
um

at
oi

d 
ar

th
rit

is
.

TA
B

LE
 1

 
(C

on
tin

ue
d)



1828  |    OZBEY and FATIH ALGAN

PCR from nasopharyngeal swab was negative when biopsy was 
taken, PCR from tissue sample was negative too. Our patient did 
not have any complaints suggesting COVID-19 such as fever, short-
ness of breath, and malaise. The chest CT taken when admitted for 
rashes was found to have COVID-19 pneumonia findings, and the 
patient was found to have PCR positivity 12 days later. In both stud-
ies, the lesions showed 1 month after COVID-19-like complaints. In 
our patient, lesions occurred 3 days before COVID-19 diagnosis. This 
situation was explained in literature as that skin lesions associated 
with COVID-19 may occur before, during and after COVID-19 diag-
nosis. Almost 70% of the lesions start after COVID-19 diagnosis.21 
Consistent with the literature, 60% of our patients (3 patients) had 
skin lesion after diagnosis and 40% (2 patients) had skin lesion be-
fore diagnosis (Table 1).

Skin lesions can sometimes be the only symptom of COVID-19. 
In this respect, recognizing acro-ischemic lesions, which are skin le-
sions, may help in the early diagnosis of the disease and in predicting 
the prognosis. In patients with skin lesions without typical symp-
toms, the diagnosis of COVID-19 should be kept in mind.
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