Phlegmasia cerulea dolens associated with acute
coronavirus disease 2019 pneumonia despite
supratherapeutic warfarin anticoagulation

Tristen T. Chun, MD,? Juan Carlos Jimenez, MD, MBA? Joe L. Pantoja, MD,” John M. Moriarty, MD,” and

Shanna Freeman, NP7 Los Angeles, Calif

ABSTRACT

Patients with acute coronavirus disease 2019 (COVID-19) respiratory infection are associated with concomitant throm-
boembolic complications and a hypercoagulable state. Although these mechanisms are not completely understood,
unique alterations in the serum markers for hemostasis and thrombosis have been detected. A high index of suspicion is
required by vascular surgeons for patients presenting with this novel virus. We present the case of a 51-year-old man with
acute COVID-19 pneumonia who developed phlegmasia cerulea dolens despite chronic warfarin therapy and a supra-
therapeutic international normalized ratio. (J Vasc Surg Cases and Innovative Techniques 2020;6:653-6.)
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CASE REPORT

A 51-year-old man had presented to an outside hospital with a
2-day history of cough, fever, and shortness of breath and was
admitted with a diagnosis of acute coronavirus disease 2019
(COVID-19) pneumonia. He progressed to acute hypoxic respira-
tory failure (80% oxygen saturation with 60% bilevel positive
airway pressure) but refused intubation. His medical history
included congenital tricuspid atresia and pulmonic stenosis
that had been repaired with a Fontan procedure as a child.
The patient had been receiving long-term warfarin secondary
to recurrent paroxysmal atrial flutter. He had no history of
deep vein thrombosis or a hypercoagulable condition. He was
also noted to have moderate, constant pain, mostly in the foot
but also up to the midshin and thigh, and calf edema, motor
weakness, and discoloration in his left lower extremity. All leg
and thigh muscle compartments were soft on physical exami-
nation (Fig 1). On presentation to an outside hospital, his interna-
tional normalized ratio (INR) was found to be supratherapeutic
(7.5), and he received a dose of oral vitamin K and convalescent
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Fig 1. Venous outflow obstruction of the foot due to
phlegmasia cerulea dolens before  mechanical
thrombectomy.

plasma. Before his transfer, his white blood cell count was 10.2 K/
pL, hemoglobin 14.7 g/dL, platelet count 110 K/uL, and a pro-
thrombin time of 26.7 seconds.

He was subsequently transferred to our tertiary care institution
6 days later for a higher level of care. Radiographic evaluation
(venous duplex ultrasonography and computed tomography
angiography) revealed extensive acute thrombosis of the deep
venous system extending from the left popliteal to the left
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Fig 2. Venographic images of the left lower extremity showing extensive acute thrombosis in the femoral vein
(A), post-thrombectomy patency of the femoral vein (B), and thrombus retrieved using the ClotTriever (C).

¢

Fig 3. Affected leg compared with the right leg after
mechanical thrombectomy.

external iliac vein. His left great and small saphenous veins were
also occluded. His right popliteal, femoral, and common femoral
veins were also thrombosed; however, his right leg remained
asymptomatic. On physical examination, he continued to have
audible Doppler signals over the dorsalis pedis artery and poste-
rior tibial artery at the ankle. No evidence of left-sided arterial oc-
clusion was present radiographically. Noninvasive imaging with
arterial duplex ultrasonography revealed the presence of
biphasic flow in the dorsalis pedis artery and posterior tibial ar-
tery in the left lower extremity. Also, an appropriately timed

computed tomography angiogram demonstrated the patency
of the distal arterial circulation without irregularity or stenosis.
Phlegmasia cerulea dolens (PCD) was diagnosed. The patient’s
anticoagulation therapy was maintained using a heparin drip
protocol with a goal activated partial thromboplastin time of
86 to 110 seconds. On hospital day 1 after admission to our ter-
tiary care center, the patient underwent lower extremity venog-
raphy, placement of a retrievable filter, and mechanical
thrombectomy with successful restoration of patency in the
left popliteal, femoral, and iliac veins (Fig 2). The filter was subse-
qguently removed 5 days after placement. The patient continued
anticoagulation therapy with therapeutic dosing of enoxaparin
sodium (Lovenox; Sanofi-Aventis, Paris, France). His D-dimer level
had peaked at 21,450 ng/mL just before his transfer to our ter-
tiary care center (5 days after his initial presentation). Additional
hypercoagulable studies obtained on hospital day 1 after admis-
sion to our tertiary care center revealed detectable cardiolipin
IgM antibodies (28.9 antiphospholipid antibodies), and his dilute
Russel viper venom time was positive. The cardiolipin 1gG and
IgA and factor V and VIl levels were normal. After thrombec-
tomy and restoration of deep venous flow, his thigh and upper
calf swelling improved. However, his foot swelling and discolor-
ation worsened despite continued anticoagulation therapy. The
patient’'s foot was deemed clinically unsalvageable, and he
eventually underwent a left below-the-knee amputation on hos-
pital day 39. No evidence of myonecrosis was noted in his lower
leg compartment musculature during the operation, and a long
posterior flap closure was possible. He was discharged to home
9 days later, with warfarin therapy resumed with an INR goal of 2
to 3.
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Fig 4. Progression to dry gangrene of the left foot despite
restoration of deep venous patency.

The patient provided written signed consent for the report of
the details and images from his case.

DISCUSSION

First described in the 16th century, PCD is a life- and
limb-threatening condition characterized by irreversible
tissue ischemia. Its etiology is extensive central and pe-
ripheral deep vein thrombosis with resultant severe
venous outflow obstruction. Early signs include pain
and edema, which can progress to cyanosis, bullae, sen-
sory and motor impairment, and gangrene (Figs 3 and 4).
Arterial occlusion and compartment syndrome might or
might not be present.! Concomitant hypercoagulable
conditions are frequently present and can include malig-
nancy, inferior vena cava filters, and inherited thrombo-
philic conditions.? Immediate anticoagulation and
rapid restoration of venous outflow in the affected ex-
tremity will usually be required for limb salvage.

Hypercoagulability and the potential for thromboem-
bolic complications are clinical features of COVID-19
infection.®> Despite restoration of deep venous patency
with percutaneous mechanical thrombectomy after
PCD, our patient progressed to extensive dry gangrene
of his left foot, which required below-the-knee amputa-
tion. Venous thromboembolic disease and significant
coagulation impairments have been associated with
=20% of patients diagnosed with the novel COVID-19.*
Although the precise associated mechanisms are still un-
known, COVID-19—related thromboembolic

Chun et al 655

complications have been associated with prothrombin
time and activated partial thromboplastin time prolon-
gation, an increase in fibrin degradation products, severe
thrombocytopenia, and disseminated intravascular
coagulation.®> Our patient was receiving lifelong thera-
peutic anticoagulation with stable INR levels of 2 to 3
at the time of his acute COVID-19 upper respiratory infec-
tion and PCD. Serum antiphospholipid antibodies have
been associated with COVID-19 patients with thrombo-
embolic complications.®” In our patient, the combina-
tion of cardiolipin IgM antibody detection in the serum
and a positive dilute Russel viper venom time suggested
antiphospholipid syndrome as the cause of his hypercoa-
gulopathy associated with his acute COVID-19 infection.
Because our patient presented with PCD associated
with COVID-19 infection despite chronic warfarin therapy
and a supratherapeutic INR, the conventional anticoagu-
lant algorithms for treatment might not be protective
against venous thromboembolism. Because D-dimer
elevation has been found to predict for the risk of venous
thromboembolism, a more aggressive treatment para-
digm for anticoagulation using higher doses of heparin
with the D-dimer level as guidance might be required.®
A high index of suspicion for acute thromboembolic
events should be maintained by vascular surgeons and
interventionalists for patients presenting with COVID-19
respiratory infection. Although anticoagulation or
enhanced levels of anticoagulation will often be
adequate for treatment, aggressive endovascular inter-
vention could sometimes be necessary for limb salvage.
However, the decision to proceed with an urgent inter-
vention should be weighed against the potential for
postoperative cardiopulmonary complications and
death in patients with active COVID-19 respiratory
illness.” In the present case, mechanical thrombectomy
and restoration of venous patency likely allowed for suc-
cessful below-the-knee amputation, instead of above-
the-knee amputation owing to the decrease in calf mus-
cle edema. In some cases, four-compartment fascioto-
mies could be indicated after recanalization of the
deep veins. Clinical evidence of muscle perfusion and
viability demonstrated that lower leg compartment syn-
drome did not likely occur in our present patient.

CONCLUSION

We have presented this case to highlight the unique
challenge of treating patients with lower extremity PCD
from hypercoagulopathy associated with acute COVID-
19 infection.
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