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 Case Report 

Phlegmasia Cerulea Dolens with Compartment Syndrome

Wongsakorn Chaochankit, MD1 and Osaree Akaraborworn, MD, MSc2

Venous thromboembolism (VTE) is a major healthcare 
problem that results in significant mortality, morbidity, and 
expenditure of resources. It compounds with pulmonary 
embolism (PE) and deep vein thrombosis (DVT). Phlegma-
sia cerulea dolens (PCD) is an uncommon but potentially 
life-threatening complication of acute DVT characterized by 
marked swelling of the extremities with pain and cyanosis, 
which in turn may lead to arterial ischemia and ultimately 
gangrene with high amputation and mortality rates. The 
key in treating such patients is to provide quick and effective 
treatment to save the limbs and the patient.
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Introduction
The complications of acute venous thromboembolism 
(VTE), including deep vein thrombosis (DVT) and pulmo-
nary embolism (PE), are the most common preventable 
causes of hospital death and a source of substantial long-
term morbidity.1)

Phlegmasia cerulea dolens (PCD) is an uncommon but 
potentially life-threatening complication of acute DVT 
characterized by marked swelling of the extremities with 
pain and cyanosis, which in turn may lead to arterial 
ischemia and ultimately cause gangrene with high ampu-
tation and mortality rates. There is no consensus on its 
treatment, and the reported treatment methods are usu-

ally suboptimal.2) The key in treating such patients is to 
provide quick and effective treatment to save the limbs 
and the patient. Treatments of PCD have many modalities, 
which include conservative management and intervention 
or surgery. These have both risks and benefits.3) Here, we 
present a patient who developed the severe form of lower 
extremity DVT (i.e., PCD) that resulted in compartment 
syndrome.

Case Report
A 74-year-old man presented to the emergency depart-
ment after a motorcycle accident. He had a deformity 
in the right leg. His comorbidities were chronic obstruc-
tive pulmonary disease, ischemic cardiomyopathy due to 
myocardial infarction, atrial fibrillation, hypertension, 
and dyslipidemia. His medications included aspirin and 
clopidogrel. Following investigations in this admission, 
a brain computed tomography (CT) revealed that he had 
acute traumatic subdural hematoma that was managed 
with nonoperative treatment. His right leg was broken, 
which was diagnosed as a closed fracture of the tibia and 
fibula, and was managed conservatively. He had fractures 
at the left iliac crest and the left superior pubic rami. The 
neurovascular conditions were normal. During admission, 
he had acute dyspnea with desaturation but no chest pain 
at ten days after admission. On examination, his blood 
pressure was 102/78 mmHg, pulse rate was 100/min, re-
spiratory rate was 24/min, and blood oxygen saturation 
(SpO2) was 90% in room air, which was not corrected 
with oxygen supplement. He had crepitation at his left 
lower lung but no wheezing. CT angiography of the chest 
was performed and showed acute PEs at the right superior 
and inferior trunk. He was found to have acute respira-
tory failure and hypotension after the chest CT angiog-
raphy was finished. He was scheduled for an emergency 
operation for surgical pulmonary embolectomy.

On the next day at the surgical intensive care unit (ICU), 
he developed progressive left leg edema with cyanosis. 
He had no fever and he could still move his leg, but his 
pain could not be evaluated since he was delirious. On 
examination, his left lower limb exhibited discoloration 
at his left foot without any ulcer or bleb, moist skin, or 
pitting edema, and the left dorsalis pedis and posterior 
tibial pulse could be palpated (1+) but were diminished 
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(Fig. 1). The motor functions remained intact. Doppler 
ultrasonography was performed and revealed an uncom-
pressible vein along the midsuperior femoral vein to the 
popliteal vein. His laboratory investigation showed that 
the leukocytosis and creatinine level rose from 1.04 mg% 
to 1.62 mg% and creatinine phosphokinase (CPK) was 
322 U/L. He was diagnosed with PCD at the left femoral 
vein. The intervention radiologist attempted a catheter-
directed thrombectomy, but it failed because the guider 
could not pass through the intraluminal clot. The patient 
was scheduled for emergency operation again for surgical 
thrombectomy with fasciotomy of the left leg (Fig. 2). The 
operative finding was a thrombus in the femoral vein that 
was 10 cm in length (Fig. 3). The compartment pressures 
before performing the fasciotomy at the anterior, lateral, 
and superficial posterior compartments were 43 mmHg, 
37 mmHg, and 47 mmHg, respectively. The deep poste-
rior compartment pressure was not measured. After the 
operation, his pain was relieved and the left dorsalis pedis 
and posterior tibial pulse were normal. He continued on 
wound dressings and the fasciotomy was closed by split-
thickness skin graft. He continued on oral anticoagulant 
drugs for six months and underwent elective ray amputa-
tion at five months after the PCD for a dry gangrenous 
left big toe.

Discussion
VTE is a major healthcare problem that results in signifi-
cant mortality, morbidity, and expenditure of resources. 
Approximately 1% of hospital admissions in the United 
States are for VTE. The incidence of VTE is approximately 
100 per 100,000 people per year in the general popula-
tion. Of the symptomatic patients, one-third present with 
PE and two-thirds with DVT.4) The risk factor of DVT is 
compounded by many factors. Traumatic hospitalization 
was associated with acute DVT (odds ratio [OR]=12.69). 
In addition, age (OR=1.05 for each one-year increment), 

blood transfusion (OR=1.74), surgery (OR=2.30), 
and fracture of the femur or tibia (OR=4.82) were sig-
nificantly associated with the development of DVT in this 
population.5) Other reported risk factors were a hospital 
stay longer than seven days, increased Injury Severity 
Score, pelvic fractures, and duration of immobilization.5) 
Since this patient was 74 years old with pelvic fractures 
and was immobilized in the hospital for ten days, he was 
at risk for VTE.

Extensive DVT of the major axial deep venous chan-
nels of the lower extremity with relative sparing of col-
lateral veins causes a condition called PCD. Phlegmasia 
(phlegma) means inflammation. The first description was 
given by Gregoire in 1938.5) It is a rare life-threatening 
complication of acute proximal DVT. It can lead to im-
pairment of the arterial circulation, which results in tissue 
ischemia or limb gangrene. The major amputation rate is 
20–50% and the death rate is 25–40%.6) PCD extends the 
thrombosis to collateral veins, resulting in severe venous 
congestion with massive fluid sequestration and more 
significant edema.7) If gangrene is not established, it is re-
versible. But 40–60% of PCD cases can have capillary in-
volvement resulting in irreversible venous gangrene, which 
can occur in two days after the onset of symptoms of 
ischemia.2) The symptoms of PCD are compounded with 
severe pain, edema, and pathognomonic cyanosis (blue or 
cerulea).7) When the thrombosis extends to the collateral 
veins, massive fluid sequestration and a greater amount 
of edema ensue, which results in the condition known as 
phlegmasia alba dolens (PAD).2) The affected extremity in 
PAD is extremely painful and is edematous and pale sec-
ondary to arterial insufficiency from dramatically elevated 
compartment pressures below the knee. Both PCD and 

Fig. 1  Left foot of the patient diagnosed with phlegmasia cerulea 
dolens.

Fig. 2 Venous clot in the femoral vein.

Fig. 3 Venous clot, 10 cm in length.
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PAD can be complicated by venous gangrene and the need 
for amputation. The differential diagnosis includes venous 
gangrene, lymphatic obstruction, acute cellulitis, PAD, and 
acute arterial occlusion. Diagnosis of PCD can be made 
clinically.7) Doppler ultrasound can identify occlusion in 
both the arteries and the veins of the lower extremities, 
which is a good first choice for imaging. The main so-
nographic finding is the presence of extensive thrombus 
in the deep and superficial venous system of the affected 
lower extremity. In compression sonography, the inability 
to compress the vein lumen entirely is pathognomonic for 
a thrombus in the vein.7) Usually, sonography is the only 
imaging modality required, with no need for magnetic 
resonance venography or arteriography.7) Catheter venog-
raphy and arteriography remain the gold standard and 
can be therapeutic.6)

The goals of treatment in PCD are thrombus removal 
to improve venous patency, valve function, and decrease 
risk of recurrence and postthrombotic syndrome. The 
treatment in PCD has many modalities that include 
conservative treatment, systemic or local thrombolysis, 
pharmacomechanical thrombolysis (PMT), and surgical 
thrombectomy.6) PMT is the best treatment in PCD from 
the two cohort studies.6) A study by Vedantham8) on 28 
patients with acute DVT revealed that PMT had a clot 
removal rate of 82% compared with 26% in thrombec-
tomy alone. Another study9) of catheter-directed throm-
bolysis versus PMT for the treatment of acute DVT in 93 
patients revealed that the PMT group had lower rates of 
ICU stay, length of stay, and packed red cells transfusion 
than the catheter-directed thrombolysis group. However, 
PMT has the disadvantage of major bleeding, microem-
boli, or bleeding at intervention sites. Our patient who 
had intracranial bleeding was probably not suitable for 
thrombolysis combined with thrombectomy, although it 
is the treatment of choice at present. The last option is 
surgical thrombectomy in patients who are not candidates 
for thrombolysis, but it is less effective than thrombolysis 
since it cannot address clots in small veins involved in the 
progression to venous gangrene. Nevertheless, the ten-
year patency rate after surgical thrombectomy is as high 
as 80% with the valvular competence.

Fasciotomies to treat compartment syndrome second-
ary to PCD or PAD are rarely reported. To our knowl-
edge, there are reports on only 15 patients.10) There is a 
markedly increased intramuscular pressure (>30 mmHg) 
in iliofemoral thrombosis with PCD that causes compart-
ment syndrome. In these cases, intramuscular pressure 
measurements are suggested to evaluate the need for fasci-
otomy, which may help decrease the amputation rate. Our 
patient had high compartment pressures and underwent 
fasciotomy. Even though we saved his limb, he later had a 
minor amputation.

Conclusion
In conclusion, PCD with compartment syndrome is a rare 
condition. Timely restoration of the venous circulation is 
important in order to save the limbs. Besides revascular-
ization, compartment syndrome is a concomitant condi-
tion that requires vigilance.
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