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Direct 1lliac Vein Stenting in Phlegmasia Cerulea
Dolens Caused by May-Thurner Syndrome
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Phlegmasia cerulea dolens (PCD) is an uncommon but potentially limb-threatening
complication of acute deep vein thrombosis. A 56-year-old male presented with
PCD. Color Doppler ultrasonography revealed extensive thrombosis of the left
superficial and common femoral and external and common iliac veins. After an
unsuccessful iliofemoral thrombectomy, contrast-enhanced computed tomography
revealed iliofemoral deep vein thrombosis due to May-Thurner syndrome (MTS).
After the deployment of an inferior vena cava filter, the thrombotic occlusion was
traversed with a guidewire and direct stenting was performed to achieve immedi-
ate recanalization. The patient was discharged two days after the procedure, dem-
onstrating significant clinical improvement. MTS is a rare cause of PCD. Direct iliac
vein stenting may be a safe and effective alternative treatment for rapid recanali-
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zation if percutaneous mechanical thrombectomy devices are unavailable.

Key Words: Phlegmasia cerulea dolens, May-Thurner syndrome, Deep venous

thrombosis, Direct stenting

Copyright © 2021 The Korean Society for Vascular Surgery

Heraklion 71307, Greece

Tel: 30-2810-392033

Fax: 30-2810-392460

E-mail: nikos_meduoc@hotmail.com
https://orcid.org/0000-0001-9878-6053

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Cite this article; Vasc Specialist Int 2021. https://doi.org/10.5758/vsi.210031

INTRODUCTION

Phlegmasia cerulea dolens (PCD) is a rare but limb-
threatening complication of acute deep vein thrombosis
(DVT) that is characterized by extensive swelling, severe
pain, and cyanosis. PCD is associated with massive fluid
sequestration, which can lead to hypovolemia and may
progress to limb ischemia and venous gangrene [1]. Early
diagnosis and proper treatment are crucial for the manage-
ment of PCD, as it is characterized by increased mortality
and major amputation rate, especially in cases with pro-
gression to venous gangrene [2]. The risk factors for PCD
include malignancy, heparin-induced thrombocytopenia,
antiphospholipid syndrome, surgery, femoral vein catheter-
ization, contraceptive agent use, heart failure, and preg-
nancy [3], but malignancy and hypercoagulable states are
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the most common causes [2]. May-Thurner syndrome (MTS)
is caused by extrinsic compression of the left common iliac
vein against the lumbar vertebra by the overlying right
common iliac artery. MTS is associated with impedance of
the iliac vein outflow and ipsilateral DVT, but it rarely pro-
gresses to PCD. Its prevalence is unknown; however, it is
found in 2% to 3% of patients with lower-extremity DVT
[4,5]. MTS is more common in females (two fold higher),
but males present with a more significant degree of pain
and swelling, whereas females are more likely to have pul-
monary embolism in addition to DVT on presentation [6].
PCD requires immediate blood flow restoration to limit the
progression of gangrenous changes in patients with pro-
found venous outflow obstruction. Here we present a case
of PCD caused by MTS that was successfully treated with
direct iliac vein stenting. This case report was approved by
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the Institutional Review Board (no. 1088581215), and writ-
ten informed consent was obtained from the patient for
publication of this article.

CASE

A 56-year-old male presented to the emergency depart-
ment with a 24-hour history of left lower limb pain, ex-
tensive swelling and cyanosis (Fig. 1A). His medical history
was unremarkable except for cigarette smoking (52 pack-
years) and chronic obstructive pulmonary disease. He did
not take any medications regularly and had no history of
malignancy, recent travel, trauma or falling. Color Dop-
pler ultrasonography (CDUS) revealed extensive thrombosis
of the left superficial femoral, common femoral, external
iliac, and common iliac veins. Femoral, popliteal and ankle
arterial pulses were undetectable. The patient was initially
transferred to the operating theater, where an emergency
left iliofemoral thrombectomy was attempted. First, the left
common femoral vein was prepared using a longitudinal
skin incision at the groin. A venotomy was performed at
the level of the saphenofemoral junction. The infrainguinal
thrombus was successfully removed by elevation and tight
wrapping of the leg with a rubber bandage, followed by
compression of the calf and thigh with the foot at a dorsi-
flexed position. After the infrainguinal thrombus removal,
a proximal thrombectomy was performed. However, it was
unsuccessful because the thrombectomy catheter could not
be advanced 20 cm beyond the femoral incision. Addition-
ally, although a large amount of clot was retrieved in each
attempt, the thrombus seemed to form again and the con-
gestion of the limb did not improve.

Fig. 1. Photographs of the patient's limbs. (A) At the time
of presentation, the left limb was painful and swollen with
a bluish-red discoloration. (B) Two days after endovascular
revascularization, significant improvement was noted and
the patient's symptoms resolved.
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Subsequent contrast-enhanced computed tomography
revealed the presence of MTS (Fig. 2). In the angiographic
suite, both common femoral veins were punctured un-
der ultrasound guidance and a left extremity venography
showed complete thrombosis of the left external and com-
mon iliac veins (Fig. 3A). The occlusion was traversed us-
ing a stiff 0.035-in guidewire (Terumo, Tokyo, Japan) and
a Bern catheter (Boston Scientific, Natick, MA, USA) (Fig.
3B). A Denali inferior vena cava filter (IVCF; Bard Periph-
eral Vascular Inc., Tempe, AZ, USA) was placed through the
right common femoral vein to prevent a pulmonary em-
bolism, which was deployed at the level of the L3 vertebra
because of the presence of a retroaortic left renal vein at
that point. Due to unavailability of mechanical thrombec-
tomy devices, direct stenting was performed to achieve
immediate recanalization and flow restoration. Two sinus-
venous stents (OptiMed GmbH, Ettlingen, Germany), an 18
mmx80 mm and an 18 mmx60 mm, were deployed with a
10-mm overlap across the occluded segments. The proxi-
mal stent was placed first. Stent deployment was followed
by post-dilatation using a slightly undersized percutaneous
transluminal angioplasty (PTA) balloon catheter, an ATLAS
16 mmx60 mm (Bard Peripheral Vascular Inc.) at low pres-
sures to avoid laceration and dislodgment of the thrombus.
The final digital subtraction angiography (DSA) revealed
significant flow restoration (Fig. 3C). There were no clinical
signs of pulmonary embolism during the procedure.

After the procedure, the patient’s limb pain was signifi-
cantly improved and the peripheral pulses were restored.
Subsequently, the swelling and cyanosis were relieved (Fig.

Fig. 2. Computed tomography image showed the left com-
mon iliac vein compressed by the right common iliac artery
(arrow).
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Fig. 3. (A) Digital subtraction angiography (DSA) showed
thrombotic occlusion of the left common and external
iliac veins. (B) The occluded segment was traversed with a
guidewire. (C) Final DSA showed significant flow restoration
after the deployment of two overlapping venous stents.
(D) Three months later, the inferior vena cava filter was
removed and DSA revealed excellent stent patency without
signs of thrombosis or restenosis.

1B) and the patient was discharged 3 days later on long-
term oral anticoagulation with rivaroxaban. The patient was
evaluated for malignancy or hypercoagulable states, but all
laboratory and imaging examinations were negative. After
3 months, the TVCF was removed and DSA showed excellent
stent patency without restenosis or thrombosis (Fig. 3D).
During the 6-month follow-up, there were no clinical signs
of pulmonary embolism and CDUS showed no evidence of
recurrent DVT.

DISCUSSION

The management of PCD to prevent serious complica-
tions such as venous gangrene and tissue loss includes sur-
gical thrombectomy, catheter-directed thrombolysis (CDT)
and percutaneous mechanical thrombectomy (PMT). Anti-
coagulation, fluid resuscitation and leg elevation constitute
the initial management of the disease, but this approach is
ineffective in severe cases of PCD [7]. Surgical thrombec-
tomy provides rapid revascularization and prevents throm-
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bus propagation and gangrene development. However, it
is associated with high rate of recurrent thrombosis and
cannot prevent venous stasis caused by valvular incompe-
tence. Moreover, it requires general anesthesia and may be
unsuccessful in cases of severe venous stenosis as in MTS
[2]. CDT is a safe and effective treatment for patients with
lower-extremity DVT, as it is associated with high rate of
thrombus clearance and reduced rate of long-term post-
thrombotic syndrome (PTS) [8]. However, prolonged time
may be required to achieve flow restoration [9]. PMT is an
effective treatment for early thrombus removal with high
technical success which can be also used as an adjunct to
CDT [7,10]. However, PMT devices are not always available.
Iliocaval stenting is indicated in patients with non-
thrombotic obstructive venous lesions with >30% stenosis.
Moreover, it can be considered an adjunct to interventional
or surgical management of iliocaval thrombosis, but it is
rarely used as a primary treatment for PCD [11]. Stenting of
chronic iliocaval venous obstruction is characterized by low
morbidity and mortality, high long-term patency rate and
low restenosis rate [12]. Venous stenting for DVT was first
described by Berger et al. [13], who reported the case of a
patient with MTS who was successfully treated with CDT
and stent placement after an insufficient response to PTA.
Since then, stenting has emerged as an effective treatment
option for MTS. A recent multicenter study demonstrated
that stenting in MTS is associated with good short- and
long-term outcomes, long-term patency and a low risk for
PTS [14]. However, there are only a few case reports of pa-
tients with PCD caused by MTS [15,16]. To the best of our
knowledge, this is the first case of successful endovascular
treatment using direct iliac vein stenting for MTS-induced
PCD. Direct stenting using self-expanding nitinol stents
can seal off the thrombus, providing rapid flow restoration
and avoiding laceration and dislodgment of thrombus. This
technique has been used in cases of acute arterial occlu-
sions with excellent technical and clinical success and a low
risk of distal embolization [17]. Thus, it would be effective
in cases of unavailability of PMT devices. Regarding proper
stent selection, venous dedicated stents are recommended
in iliofemoral venous occlusive disease. Arterial stents usu-
ally have smaller diameter and high radial force, which af-
fect thin venous wall patency and are associated with high
restenosis rate. On the other hand, venous dedicated stents
are characterized by proper diameter, flexibility, crush re-
sistance, radial strength and the ability to allow precise and
accurate deployment and adapt the venous shape [18]. Sev-
eral studies have shown that venous dedicated stents pres-
ent excellent technical results with low morbidity and high
patency rates [19]. Moreover, venous dedicated stents dem-
onstrated improved primary, assisted primary and second-
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ary patencies in patients with chronic iliofemoral obstruc-
tion suffering from PTS [20]. Pre-dilatation is generally
performed in patients with chronic occlusions. However,
in acute DVT, it may lead to dislodgment of the thrombus
and pulmonary embolism; thus, direct stenting, which can
seal off the thrombus, is a safer approach. It is also impor-
tant that the proximal and distal ends of the stents lie in
the healthy venous segment. 1f multiple stents are used,
they must be deployed in an overlapping manner without
skipped areas. Moreover, in cases of MTS, stents may need
to be exceeded into the inferior vena cava to avoid early
restenosis. On the other hand, stenting across the inguinal
ligament should be avoided to prevent in-stent restenosis.
However, stenting into a normal flow segment is more
important [9]. Finally, routine placement of an 1VCF is not
indicated during thrombus removal procedures (surgical or
endovascular), but we believe it was necessary in this case
because of the risk of clot dislodgement and pulmonary
embolism.

In conclusion, MTS is an uncommon cause of PCD and
should be suspected in patients without a history of ma-
lignancy, surgery or hematologic disease. Direct iliac vein
stenting may be a safe and effective alternative treatment
option for rapid revascularization in patients with PCD
caused by MTS if PMT devices are unavailable.
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