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SUMMARY
Novel COVID-19 continues to intrigue medical 
professionals with its varied presentations. Though it 
affects the respiratory tract primarily, thrombogenesis 
has been the Achilles’ heel. A 44-year-old man diagnosed 
with COVID-19 presented with upper limb pain at a 
local hospital and was found to have thrombosis of the 
right axillary artery. Despite a successful embolectomy 
at the local hospital, there was re-occlusion of the 
axillary artery and the limb became ischaemic. He was 
referred to our institution by which time the limb became 
gangrenous above the elbow and had to be amputated. 
Extensive sloughing of the nerves was also seen in the 
local area. Hypercoagulability presenting with various 
manifestations is common in COVID-19 and needs early 
anticoagulation. We present this asymptomatic patient 
who lost a limb to this COVID-19 sequelae.

BACKGROUND
The first case of novel coronavirus, a pandemic 
that originated in China, was reported in Kerala 
(India) by the end of January 2020.1 Coronavirus 
was initially considered to be a severe viral respira-
tory infection leading to acute respiratory distress 
syndrome. Over time various other complications 
including cardiovascular, liver failure and renal 
insufficiency have been reported.2–5 Critically 
ill patients with COVID-19 have a hypercoagu-
lable state with a marked elevation of D-dimer 
and fibrin degradation products as seen in many 
recent reports and may cause arterial occlusion.6 
However, extensive gangrene of the upper limb as a 
COVID-19 disease sequela has not been reported.7 
We report a case of acute upper limb ischaemia 
and wet gangrene above the elbow due to an 
arterial embolus following COVID-19 infection 
in a 44-year-old man with uncontrolled diabetes 
mellitus.

CASE PRESENTATION
We are reporting the case of a 44-year-old man with 
uncontrolled diabetes, who presented at a periph-
eral hospital in mid-September with low-grade fever 
and fatigue for 3 days. There, he was detected to be 
COVID-19 reverse transcription (RT)-PCR posi-
tive and was advised oral azithromycin, nutritional 
supplementation and self-isolation at his residence.

After 10 days, the patient had sudden onset pain 
and paraesthesia in his right upper limb. The initial 
diffuse pain progressively worsened and had local-
ised to the fingers of his right upper limb. It was a 
severe aching type of pain and was associated with 

paraesthesia and numbness of his fingers. By the 
time of his reporting at the peripheral hospital, the 
condition progressed and he had developed gener-
alised weakness of the right upper limb. He was 
evaluated with a CT angiogram (figure  1) which 
showed complete occlusion of the second and third 
parts of the right axillary artery. A successful embo-
lectomy via brachial artery was done. However, 
after 3 hours, an ultrasonography arterial Doppler 
study done showed a recurrent and progressive 
thrombosis of the right axillary artery. With a 
provisional diagnosis of vasculitis, the patient was 
started on steroids. Over the ensuing 8 hours, his 
limb turned pale and became cold with a marked 
elevation of D-dimer later progressing to gangrene 
involving the right hand. He was then referred to a 
higher centre where he was managed conservatively 
with heparin infusion and prophylactic antibiotics. 
However, the gangrene progressed to the right 
forearm by this time. The patient was then referred 
to our centre for further evaluation and manage-
ment. On arrival at our institution, the patient 
reported severe pain in the right upper arm. He 
also reported mild breathlessness and chest pain. 
The patient did not have a history of smoking, no 
family history of atherosclerosis and no history to 
explain thrombogenesis except this recent history 
of COVID-19.

On clinical examination, he had tachycardia and 
tachypnoea with an oxygen saturation of 88% at 
room air. On local examination, wet gangrene of 
the distal part of the arm, forearm and hand was 
noted with redness, oedema and rise of temperature 
in the proximal arm (figure 2A,B). The distal limb 
was cold to touch. There was a sensory deficit with 
absent motor activity in all the muscles below the 
elbow. There were no pulses palpable in the right 
upper limb except a feeble pulsation of the right 
axillary artery. Hyperaesthesia was noted in the 

Figure 1  CT angiogram showing occlusion of second 
and third part of axillary artery.
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arm over the deltoid region. The left upper limb was normal. All 
other peripheral pulsations were palpable. There was a reduced 
air entry with absent breath sounds in the left lower lung fields.

INVESTIGATIONS
COVID-19 RT-PCR positive (07 October 2020).

Total count (TC) at the time of admission was 20.49 ×109/L 
(4.0–10.0 ×109/L) with elevated C reactive protein (CRP) of 
167.81 mg/L (0.0–1.0 mg/L). By the time of discharge it had 
come down to near normal levels with TC of 8.83 ×109/L (4.0–
10.0 ×109/L) and CRP at 39.59 mg/L (0.0–1.0 mg/L).

At admission, D-dimer was 932 µg/mL (normal 500 ng/mL), 
activated partial thromboplastin—42.1 s (25.35–33.73 s) and 
prothrombin time—15.00 s (11.24–14.87 s).

High-sensitivity troponin T (hs-Trop T—0.0260 ng/
mL (0.0127–0.0250 ng/mL), repeat hs-Trop T after 6 
hours–0.0180 ng/mL.

Creatine kinase-MB (CK-MB)—1.74 ng/mL (0.0–4.94 ng/
mL), repeat CK-MB after 6 hours–1.67 ng/mL.

CT angiogram of the right upper limb showed complete occlu-
sion of the second and third part of the right axillary artery with 
absent contrast opacification in distal brachial, radial and ulnar 
arteries.

The right subclavian and the first part of the axillary artery 
showed normal calibre and luminal contrast filling. First part of 
the axillary artery proximal to pectoralis minor showed normal 
contrast opacification (figure 1) and length of the patent segment 
measured approximately 33 mm.

A multidetector CT pulmonary angiogram ruled out pulmo-
nary thromboembolism. However, subtle areas of ground-glass 
opacities in the right upper lobe (figure 3) and subsegmental atel-
ectasis in bilateral basal lungs with a thin rim of pleural effusion 
in the left lobe were noted.

Since viral myocarditis was a distinct possibility as a post-
COVID sequela, a screening Echocardiogram (ECHO) was 
done. Regional wall motion abnormalities, mid and basal infe-
rior wall hypokinesia with fair left ventricular systolic function 
were noted. No clots were seen.

Thrombophilia work-up:

►► Lupus anticoagulant—positive.
►► Factor V Leiden mutation—not detected.
►► Prothrombin mutation—not detected.
►► Anti-cardiolipin IgG and IgM—negative.
►► Antineutrophil cytoplasmic antibody (C-ANCA), perinu-

clear ANCA (P-ANCA)—negative.
►► Antinuclear antibody screen (indirect fluorescent 

antibody)—negative.
►► Beta 2 glycoprotein IgM—0.7 (<20 SG units).
►► Beta 2 glycoprotein IgG—4.7 (<20 SG units).
►► Serum homocysteine—8.77 µmol/L (5.08–15.39 µmol/L).
►► Protein C—90% (70%–130%).
►► Protein S—105% (60%–140%).
►► Antithrombin III—84% (80%–120%).
Peripheral smear done showed normocytic normochromic 

anaemia with neutrophilic leucocytosis and thrombocytosis.
►► Red blood cell—polychromatophils present, rouleaux 

formation present, no agglutination.
►► White blood cell—total count 18 ×109/L, no blasts seen.
►► Platelets—650×109 /L seen singly.

DIFFERENTIAL DIAGNOSIS
Vasculitis as a cause was considered since lupus anticoagulant 
was positive for this patient. However, since his symptoms 
started 10 days after the detection of COVID-19, we attributed 
the arterial occlusion to increased thrombogenicity of COVID-
19. Literature also proves that lupus anticoagulant positivity is 
high in patients with COVID-19.8 Viral myocarditis was consid-
ered as one of the differential diagnoses, given a history of mild 
chest pain. This was however ruled out by a 2D ECHO. Pre-
existing arterial disease was ruled out as the patient was a non-
smoker and his angiogram showed no features of thromboangitis 
obliterans (Buerger’s disease) or atherosclerosis, common in this 
age. CT done did not reveal any other extrinsic cause of arterial 
obstruction. Thrombophilia work-up did not reveal any throm-
bogenic state.

TREATMENT
Since the limb was non-salvageable and no further vascular inter-
vention was possible at this stage, a right above elbow amputation 
was done under general anaesthesia. Intraoperatively, brachial 
artery, paired brachial veins and the cephalic vein at the level of 

Figure 2  (A) Anterior and medial aspect of the upper limb showing 
gangrene extending above the elbow. (B) Posterior and lateral aspect 
of the upper limb showing gangrene extending above the elbow. (C,D) 
Level of incision marked.

Figure 3  Multidetector CT pulmonary angiogram showing ground-
glass opacities.
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amputation were found to be filled with thrombus (figure 4A), 
and the muscles of the anterior compartment (biceps) were found 
to be necrosed with no response to stimulation and a putrid 
smell (figure 4B). Nerve sheaths of median and ulnar nerve were 
found to be sloughed off and seemed like butter when touched. 
However, the muscles of the posterior compartment seemed 
viable with mild to moderate response to stimulation (figure 4B). 
All anterior compartment muscles were removed. The stump 
was left open in view of poor vascularity, and negative pressure 
wound therapy was initiated (figure 4C,D). Injectable cefoper-
azone+sulbactam (1 g+0.5 g) was given prophylactically in the 
postoperative period. The patient was continued on injectable 
low-molecular-weight heparin. Since oxygen saturation was 
around 88% and ground-glass opacities were seen in CT of the 
chest, suspicious of lung fibrosis post-COVID-19 (figure  3), 
he was started on pirfenidone at 400 mg three times per day. 
Culture sensitivity revealed growth of Klebsiella oxytoca sensi-
tive only to colistin and tigecycline.

The wound was reassessed after 5 days. Negative pres-
sure wound therapy with colistin instillation (NPWTi—KCI 
VAC veroflo therapy) was initiated in view of infected muscle 
compartments.

On reassessing the wound after 5 days (figure 5A), good gran-
ulation was seen and the wound was partially closed (figure 5B) 
reinitiating NPWTi with colistin instillation (figure 5C,D). The 
wound appeared healthy with good granulation tissue after this 
second sitting. After a thorough wash, the wound was closed 
with non-absorbable sutures (figure 5E). The patient was started 
on newer oral anticoagulant—apixaban (Eliquis) and was sent 
home.

OUTCOME AND FOLLOW-UP
The patient was reviewed 10 days after discharge (figure 5F). 
His sutures were removed and he was referred to physical medi-
cine and rehabilitation department for muscle strengthening and 
stump prosthesis fitment. His oxygen saturation has improved to 

99% in room air, but he has been continued on pirfenidone by 
the pulmonologists.

DISCUSSION
COVID-19, declared as a pandemic in March 2020, exhibits 
symptoms ranging from mild to moderate (fever, dry cough, 
headache, anosmia, myalgia) to very severe. Systemic involve-
ment including pneumonia, viral myocarditis and various other 
coagulation abnormalities leading to stroke and myocardial 
infarction have also become common.9 The SARS-CoV-2 virus is 
thought to infect the human cells via the ACE-2 receptors, which 
are expressed in cells of the kidney, heart, vascular endothelium, 
testis and small intestine.10

Various studies have shown a direct link of the inflammatory 
process induced by the virus to prothrombotic states. Inflam-
mation leads to microvascular and macrovascular endothelial 
damage which then leads to disturbances in the coagulation 
cascade.11 There is also inhibition of fibrinolysis in this condi-
tion often resulting in extensive thrombosis. The interleukin 
6-related inflammatory storm stimulates the liver to produce 
fibrinogen and thrombopoietin, and also disrupts the endothe-
lium of the vessels leading to activation of the extrinsic pathway 
of coagulation, causing catastrophic thrombotic events.12

Though literature reports ischaemia related to COVID-19, 
more commonly in the lower limb, there are very few reports 
of upper limb involvement.13 Even with prophylactic or thera-
peutic anticoagulation, thrombosis rates are found to be high.14 
Though most studies show this condition as being amenable to 
limb salvage, there is always a high probability of loss of limb.12 13

As our patient was asymptomatic, he was placed in home 
isolation without any major medications though he was detected 
to be positive for COVID-19. The symptoms and signs related 
to limb ischaemia started on the 10th day after detection of 
COVID-19. Despite anticoagulation and embolectomy, the isch-
aemia progressed to gangrene requiring amputation of the upper 
limb. If anticoagulation had been started on the day of detecting 
COVID-19, this catastrophic event could have been prevented.

Figure 4  (A) Thrombus in the vessels. (B) Ischaemic anterior 
compartment muscle (biceps). (C) Negative pressure wound therapy 
applied in the first sitting. (D) Healthy tissues after removal of first 
sitting of negative pressure wound therapy after excision of necrotic 
anterior compartment muscles.

Figure 5  (A) Wound at reinspection after negative pressure wound 
therapy, (B) partially closed wound, (C,D) negative pressure wound 
therapy with colistin instillation on the partially closed wound, (E) 
wound closure with a suction drain in situ, (F) wound at suture removal.
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It is highly recommended to start anticoagulation even for 
asymptomatic to mild patients with COVID-19 to prevent this 
untoward complication. While anticoagulation may suffice, the 
occasional patient progresses to gangrene needing limb amputa-
tion. Since COVID-19 infection is a highly aggressive thrombo-
genic and inflammatory state with a propensity for recurrence 
as can be seen in our patient, the prognosis for the condition 
is guarded despite attempting an embolectomy or a throm-
bectomy.10–14 Lupus anticoagulant positivity has been proven 
in a significant number of cases with COVID-19-associated 
thrombosis.8

Perioperatively, the patient had severe hyperaesthesia of skin 
around the stump, unresponsive to regional nerve blocks, neces-
sitating general anaesthesia even for a dressing change. However, 
this hyperaesthesia was limited to the skin around the stump and 
was not seen elsewhere in the body. Another interesting finding 
that we noted in the operating room was the butter-like feel of 
the median and ulnar nerve sheaths. Zanin et al reported that 
SARS-CoV-2 can attack the nervous system and cause extensive 
demyelination. This may explain our intraoperative findings.15

Secondary infection and extensive inflammatory reaction 
in the tissues near the stump prevented primary closure of 
the wound. The culture sent from the stump region showed 
multidrug-resistant (MDR) K. oxytoca sensitive only to colistin. 
Since the lung function was compromised post-COVID-19, there 
was fear of respiratory failure associated with the administration 

of intravenous colistin.16 Also, there are reports of local applica-
tion of colistin giving good results in MDR Klebsiella.17 Hence, 
NPWTi with colistin instillation was considered for this patient. 
With three sittings of NPWTi, the wound granulated very well 
and the inflammation subsided. Secondary suturing of the 
wound was then done.

Learning points

►► COVID-19 need not always present as respiratory disease and 
can present as limb-threatening arterial thrombosis.

►► Early anticoagulation in COVID-19 can save a life and limb.
►► Local application of colistin is effective in multidrug-resistant 
Klebsiella infection.

►► Demyelination of nerves was seen in the affected area. The 
patient did not get adequate analgesia with regional block 
and needed general anaesthesia. Whether this too is a 
sequela or not is unclear.
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