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Catastrophic Coronavirus Disease COVID Infection Leading to
Gangrene of Foot in Peripartum Women
Chandan Noel Vincent1, S Elango1, Dinakar Rai1, Sujith Kumar2, Ajay Sivakumar1
Learning Point of the Article:
There is an increased risk of COVID induced coagulopathy in the third trimester, hence these patients must be managed by a multidisciplinary
team in a tertiary care facility.

Abstract
Introduction: Pregnancy is a physiologically hypercoagulable state and a coronavirus disease 2019 (COVID-19) infection adds to this burden
by accentuating the coagulopathy. We report two cases of severe peri-partum COVID infection leading to extremity gangrene secondary to a prothrombotic coagulopathy.
Case One: A 37-year-old lady, day-2 postpartum, was brought with severe COVID infection & and respiratory failure. She developed progressive
gangrene of the foot. A computed tomography (CT) angiogram confirmed the presence of thrombosis of the left external iliac & and common
femoral artery. She was managed with catheter- directed thrombolysis and fasciotomy. The dry gangrene of the foot was managed with a Boyd’s
amputation. At 1-year follow-up, she is ambulant with a healthy stump.
Case Two: A 34-year-old lady, 36 weeks of gestation, presented with fulminant COVID infection with respiratory failure and pulmonary
embolus. The lady developed gangrene of the B/L toes. A CT angiogram revealed thrombosis below the popliteal trifurcation in both limbs along
with segmental pulmonary thrombo-embolism involving the right lung and multiple splenic infarcts. She succumbed to the overwhelming
infection and sepsis.
Discussion: The pathogenesis of coagulopathy in pregnant COVID patients is attributed to the hypercoagulable effect, which leads to thromboembolisms and limb ischemia following a cytokine storm syndrome in severe infections. To date, this is the first experience detailing distal limb
gangrene in fulminant COVID infection in peri-partum women. Although, cases have been reported on distal limb gangrene in severe COVID
infection among non-pregnant individuals.
Conclusion: A multidisciplinary team must manage COVID infections in the third trimester. A prompt recognition of any forms of lethal
coagulopathy and vigilant treatment will prevent loss of life.
Keywords: Coronavirus diseaseCOVID, foot gangrene, pregnancy, coagulopathy.

Introduction
Pregnancy is a physiologically hypercoagulable state and a
coronavirus disease 2019 (COVID-19) infection adds to this
burden by accentuating the coagulopathy. Especially, the last
trimester of pregnancy carries significant risks in the form of
altered pulmonary function and immune response. These
changes occur as the body works toward restoration of

hemostasis postpartum by establishing a hypercoagulable state
and altering the inflammatory responses [1]. Khalil et al., in a
recent systematic review and meta-analysis of 2567 pregnancies
across 86 studies, found 73.8% of the women requiring
admission to be in the third trimester. In their analysis, maternal
mortality was 1%. However, 7% of the women required ICU
admission given a severe infection and 3.4% required mechanical
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Figure 1: Title: Case one – computed tomography (CT) angiogram of lower limb
arteries, Legend: CT angiogram revealed complete thrombotic occlusion of the left
external iliac artery and the common femoral artery. The proximal segments of the left
superficial femoral and deep femoral arteries were reformed through collaterals. Distal
flow was preserved. (a and b) Occlusion of the left external iliac artery (block arrow). (c)
Normal right external iliac artery (arrow) and occluded left external iliac artery (block
arrow) shown for comparison.

Figure 2: Title: Case one – Thrombolysis of the left internal iliac artery. Legend: (a) Selective left-sided
angiogram revealed a normal internal iliac artery and its branches. However, the left external iliac artery is
completely not opacified. (b) Perfusion catheter in the left superficial femoral artery (after crossing the
occluded external iliac artery). (c) Post-thrombectomy and catheter directed lysis, angiogram revealed patent
left external iliac and common femoral arteries.

ventilation [2].
The risk of pre-term birth, intrauterine growth retardation, and
maternal mortality are well-documented complications of
COVID-19 in pregnancy [2, 3, 4, 5]. However, there are not
many articles describing coagulopathy in the third
trimester/perinatal women. In most of the women admitted to
intensive care unit, it is fulminant with the women succumbing
before a diagnosis of coagulopathy can be established [6, 7, 8,
9]. Herein, we report two cases wherein fulminant peripartum
COVID-19 infection with cytokine storm syndrome led to an
accelerated prothrombotic coagulopathy, leading to lower
extremity gangrene.
Case Series
Case one
A 37-year-old woman was referred to our institution with fever
and breathlessness for the past 10 days, which had progressively
worsened. She had delivered a healthy male baby, following an
emergenc y cesarean section due to the progressive
breathlessness in an outside hospital. She was referred to our
hospital because of a fulminant respiratory failure and reverse
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Figure 3: Title: Case one – Progressive gangrene of the foot, treated with a Boyd’s amputation.
Legend: (a and b) Dry gangrene of the fore and midfoot, in spite of thrombolysis. (c and d)
Intraoperative photos following Boyd’s amputation, (e and f) calcaneotibial fusion following
talectomy achieved with two cancellous screws.

transcription polymerase chain reaction (RT-PCR) confirmed
a severe acute respiratory syndrome coronavirus (SARS-COV)
infection. On clinical examination, she was tachycardic (HR120), hypotensive, and hypoxic (sp02-80). She had a Grade-2
sacral bedsore, diffuse crepitations on auscultation of both lung
fields. She also had pre-gangrenous changes in the left lower
extremity involving the toes with a feeble distal pulse and
sluggish capillary refill. Investigations revealed a type 1
respiratory failure (pH – 7.28, PO2 – 43, PCO2 – 49, and
HCO3 – 22) and grossly elevated inflammatory markers
(interleukin-6 – 125 pg/ml, total white cell count – 22,000,
lactate dehydrogenase – 837 U/L, D-Dimer – 2.87 mg/ml, and
pro-brain natriuretic peptide 2 – 892.3 pg/ml). Computed
tomography (CT) scan of the chest revealed ground-glass
opacities in bilateral lung fields with peripheral subpleural areas
of consolidation (CT severity score 16/25). Due to her
deteriorating medical condition, grossly elevated inflammatory
markers and acute respiratory distress syndrome secondary to
the systemic inflammatory response syndrome - Cytokine
storm syndrome, she was resuscitated in the COVID intensive
care unit by a multidisciplinary team comprising intensivist,
physician, orthopedic surgeon, general surgeon, and

Figure 4: Title: Case one – Follow-up images of the amputation stump. Legend: (a) Healthy stump
following vacuum suction dressing, (b) healed stump 4 weeks postoperatively, (c) negligible and
durable stump at 1-year follow-up.
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vacuum dressing was applied.
There was no evidence of infection in the amputated stump,
which went on to heal with the assistance of vacuum dressings
over the next 3 weeks. She was treated with therapeutic oral
anticoagulation for 6 months. At the 1 year follow-up, she is
ambulant with a prosthesis and ambulates short distances
without a prosthesis since her heel is intact. There was a
satisfactory fusion of the calcaneotibial stump (Fig. 4).
Figure 5: Title: Clinicoradiological images of case two. Legend: (a) Dry gangrene of tips of both
toes, (b) occlusion of the bilateral tibial arteries, with absent distal flow. (c) Splenic infarct seen in
axial post-contrast computed tomography image, (d and e) filling defects in the segmental branches
of the right pulmonary artery (upward arrow) suggestive of pulmonary thromboembolism with
collapse of underlying lung.

obstetrician. She was treated with mechanical ventilation,
prone positioning, IV fluids, antiviral therapy – remdesivir,
broad-spectrum antibiotics, methylprednisolone, and lowmolecular-weight heparins (LMWHs) in therapeutic dosage,
and other supportive therapy.
Once her general condition was stable, the interventional
radiology team investigated her left lower limb ischemia with a
CT angiogram of the extremities and lung. There was no
evidence of pulmonary thromboembolism. However, a CT
angiogram of the extremities through right femoral access
showed loss of flow due to thrombosis of the external iliac and
common femoral artery in the left side (Fig. 1). Debulking of
the thrombus was performed using suction catheter followed by
catheter directed thrombolysis with urokinase. Check
angiograms revealed near-total recanalization with some
residual thrombus (Fig. 2), an emergency fasciotomy of the
thigh, legs, and foot was also performed. Despite our best
efforts, she developed progressive dry gangrene of the forefoot
and midfoot on the left leg (Fig. 3a and b).
As we waited for the dry gangrene to demarcate, her general
condition improved with treatment and she was successfully
extubated on day-7 of admission. After she was extubated, in the
subsequent days, her lung condition worsened due to a hospitalacquired bacterial pneumonia (Acinetobacter). She was
reintubated as she required mechanical ventilatory support due
to a respiratory failure, following which she improved with
antibiotics and mechanical ventilation and was successfully
extubated on day 17, although she continued to require oxygen
supplementation. Once her general condition improved, Boyd’s
amputation was performed. A fish mouth incision was utilized,
the midfoot and forefoot were amputated. A Whitman’s
talectomy was done, following which the tibial plafond and
malleoli were osteotomized flush with the decorticated tibial
articular surface. The calcaneum was osteotomized and
decorticated and fused to the tibia with two cancellous screws
inserted retrograde (Fig. 3c-f). The heel pad was repaired and a
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Case two
A 34-year-old woman (G3P2L1A1), 36 weeks of gestation,
presented with fever, cough, and breathlessness of 20 days
duration. Clinically, she was tachycardic (125/min),
hypotensive (80/40), hypoxic (80%), and drowsy. She had
coarse crepitations on auscultation in both lung fields.
Although the RT-PCR was negative for a COVID infection, CT
chest showed diffuse ground-glass opacities with peripheral
consolidations suggestive of COVID pneumonia (CT severity
score – 22/25). Laboratory investigations revealed neutrophil
leukocytosis with raised inflammatory markers, initial cultures
of urine, blood, and sputum turned out to be sterile. She was
admitted to the COVID intensive care because of a fulminant
respiratory failure, for which she was intubated and
mechanically ventilated. She was administered
methylprednisolone, remdesivir, broad-spectrum antibiotics,
therapeutic LMWH, inotropes, and supportive therapy
including prone ventilation.
On day-4 of admission, she had developed gangrene of the toe
tips in B/L lower limbs (Fig. 5a) despite anticoagulation, with
significant worsening of her lung condition. A CT angiogram
revealed thrombosis below the popliteal trifurcation with lack
of flow in peroneal, anterior, and posterior tibial arteries. She
also had CT ev idence of segmental pulmonar y
thromboembolism involving the right lung and multiple splenic
infarcts (Fig. 5b-e). Due to symmetrical nature of occlusions,
disseminated systemic embolization secondary to COVID was
considered. She deteriorated despite our best efforts and
succumbed to the infection on day 7 of admission following a
cardiorespiratory arrest.
Discussion
Based on the reports from Ellington et al. Center for Disease
Control-United States of America, pregnant women with a
COVID-19 infection are more likely to get hospitalized (31.5),
when compared to non-pregnant counterparts (5.8%) [3].
They were more likely to be admitted to the intensive care unit
and receive mechanical ventilation (10.5 vs. 3.9 per 1000 cases)
[3]. Coagulopathy is one of the complications, which can lead
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to fatal outcomes in pregnant women with COVID-19
infection. The pathogenesis of coagulopathy in COVID
patients is attributed to the hypercoagulable effect secondary to
the cytokine response, which leads to thromboembolisms and
limb ischemia [10]. There is no accepted consensus on the
dosage and indications of venous thromboembolism
prophylaxis in pregnant women with COVID infection. Apart
from that in most cases of third trimester pregnancies, the
coagulation profile can be misleading [11]. Kadir et al. in their
meta-analysis suggested weight-adjusted LMWH therapy for all
pregnant women admitted with a COVID infection [11].
Wang et al. attributed the onset of ischemia following the viral
respiratory infection and progression despite anticoagulation to
thrombotic microangiopathy as a consequence of coldsensitive antibody/immunoglobulin activation in response to
the virus [12]. In our case one, there was a progression of the
gangrene despite catheter-directed thrombolysis and
therapeutic LMWH therapy from day 1 of admission. At the
outset, numerous other causes have been attributed like prone
positioning, extracorporeal membrane oxygenation (ECMO),
and third trimester of pregnancy, which in itself is a risk factor
[12].
There are not many studies, which detail the thrombotic
complications of COVID-19 infection in pregnancy. Martinelli
et al. described a young woman in her third trimester
developing a pulmonary embolism, which was due to a COVID
infection-induced coagulopathy. An emergency cesarean
section was performed at 29 weeks because of dyspnea and
worsening clinical picture, however, the infection was not fatal
and the patient recovered well [7]. In our case-2, the pulmonary
embolism coupled with a secondary Acinetobacter infectionsepsis was fatal. Mohammadi et al. published in their case report
of a woman in her third trimester developing an ovarian vein
thrombosis following a COVID infection [9]. Ahmed et al.
described a 29-year-old mother in her third trimester with
uncontrolled diabetes, developed pulmonary embolism and
basilar stroke following a severe COVID infection, which was
eventually fatal [8].
To date, the largest meta-analysis of COVID infection in
pregnancy is the compilation of 117 studies with 11,758
pregnant women by Karimi et al. The study details morbidity
and mortality of COVID infection in pregnant women based on
the experiences of numerous afflicted countries. In their
extensive research, there was no published experience of distal
extremity gangrene in pregnant or postpartum women [13]. To
date, this is the first experience detailing distal limb gangrene in
fulminant COVID infection in peripartum women. Although,
cases have been reported on distal limb gangrene in severe
COVID infection among non-pregnant individuals.

Siegel et al., in a case report, illustrated a 31-year-old male with a
severe COVID infection on mechanical ventilation and ECMO
developing gangrene of the toe tips. In this case, no angiogram
was performed to identify a thrombus, furthermore, the
gangrene was not progressive. He had recovered with no loss of
life and limb [14]. However, in both our cases, an angiogram
revealed thrombosis of common femoral and external iliac in
case one, thrombosis below the popliteal trifurcation in case
two. In case one, the gangrene was progressive despite catheterdirected thrombolysis with streptokinase and finally required
Boyd’s amputation. At 1-year follow-up, she is ambulant and
independent with no residual vascular complications. Whereas
case two, due to the disseminated nature of thromboembolisms,
involving multiple organs (lung and spleen), she succumbed to
the overwhelming infection and its complications despite
treatment.
For case one, we decided to go for Boyd’s amputation in view of
preserving the hindfoot en bloc, as the gangrene had already
involved the forefoot and parts of the midfoot as well. It is a wellknown fact that there is increased cardiac stress with more
proximal amputations. Apart from that, cadence and speed of
walking decrease with more proximal levels of amputation. In
Boyd’s amputation, the heel block is preserved, hence, for shortdistance ambulation, the patient needs not be dependent on the
cumbersome prosthesis and there is less chance of a soft-tissue
failure. More importantly, limb length discrepancy is minimal,
hence, energy expenditure is also minimal which makes
rehabilitation faster and easier. The single biggest advantage of
preserving the heel is that it gives proprioceptive feedback,
which helps in improving the gait patterns compared to the
more proximal amputations [15].
Conclusion
In our experience, these findings of distal extremity gangrene
following COVID infection in pregnancy are rare and not
reported. A multidisciplinary team must manage COVID
infections in the third trimester. Prompt recognition of any
forms of lethal coagulopathy and vigilant treatment will prevent
loss of life.

Clinical Message

COVID infection in the third trimester is prone to
coagulopathies; clinicians must be vigilant in recognizing
thrombotic complications, especially in the peripartum
women.
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