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a b s t r a c t 

May-Thurner syndrome (MTS) belongs to a group of uncommon vascular syndromes. It con- 

sists in left common iliac vein (LCIV) compression between the right common iliac artery 

(RCIA) anteriorly and the lumbar spine posteriorly. A compression of LCIV by the left com- 

mon iliac artery (LCIA) or by both iliac arteries were described. We present a rare case of 

“double MTS” which consist in double stenosis of LCIV by both RCIA and LCIA. Double MTS 

can cause acute or chronic DVT; this latter could be clinical manifest or well compensated. 

A 58-year-old woman with chronic mild pelvic pain underwent Doppler Ultrasound (US) 

of the pelvis and lower extremity vessels which showed thrombosis of both LCIV and ip- 

silateral common femoral vein caused by the extrinsic compression by both common iliac 

arteries against the spine. CT angiography confirmed the US data and ruled out other causes 

of compression. CT scan also showed the development of a natural venous femoro-femoral 

bypass which allowed to counteract the venous stasis and compensate venous drainage. 

Therefore, we decide for a long-term prophylaxis with anticoagulant drugs and doppler 

US follow-up at 6 months. 

In conclusion, doppler US is a non-invasive, low-cost, repeatable and sensitive method 

which allows to diagnose MTS and associated DVT. It may be considered the first level exam 

which allows to easily detect pelvic vascular compression syndrome. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 
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Table 1 – Summary of the results obtained by Ultrasound examination. 

Vascular structure PVV (cm/s) FR Distance from vertebral soma (mm) Diameter (mm) 

LCIV Pre-stenotic Post-stenotic 2.6 - Pre-stenotic Post-stenotic 
6.9 18.5 7 8 

RCIV 26.8 - - 12.2 
RCIA - - 4.4 - 
LCIA - - 6.2 - 

FR, flow-ratio; LCIA, left common iliac artery; LCIV, left common iliac vein; PVV, peak vein velocity; RCIA, right common iliac artery; RCIV, right 
common iliac vein. 

Fig. 1 – Drawing illustrating double May-Thurner syndrome. Coronal and sagittal views showing a compression ( ∗) of left 
common iliac vein in two points respectively by the right common iliac artery (white arrow) and left common iliac artery 

(grey arrow) against the lumbar spine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

May-Thurner Syndrome (MTS), also known as Cockett syn-
drome, belongs to the group of abdomino-pelvic vascular com-
pression syndromes. MTS was first described in 1957 as a
compression of the left common iliac vein (LCIV) between
the right common iliac artery (RCIA) anteriorly and lumbar
spine posteriorly ( Fig. 1 ), resulting in chronic venous stasis
and thrombosis [1–2] . A compression of LCIV by the left com-
mon iliac artery (LCIA) or by both iliac arteries were described
[3–4] 

Several authors suggested the continuous extrinsic pulsa-
tions of the RCIA as a pathophysiological mechanism of MTS;
this parietal stress may cause endothelial spurs formation in
the vein lumen through collagen and elastin deposition [5–7] .
If compression of the LCIV is severe it can cause symptoms
of deep venous thrombosis (DVT) which can be either acute
or chronic [8 ,9] ; in mild cases, it can be asymptomatic [10] .
Doppler ultrasound (US) allows to highlight stenosis and ob-
tain an estimate of stenosis degree [11] . 

Computed Tomography angiography (CTA) allows to de-
tect the compression by overlying iliac artery against the
lumbar spine and to exclude other causes of stenosis [12] ;
in severe cases it is necessary to exclude pulmonary or
cerebral embolism. In symptomatic patients with DVT, en-
dovascular thrombolysis with/without endovascular stenting
may be indicated and required long-term prophylaxis with
antithrombolytic and anticoagulant drugs [13–14] . 

In asymptomatic MTS a long-term prophylaxis with
anticoagulant drugs is recommended. 

We describe a rare case of double stenosis of LCIV caused
by both RCIA and LCIA, first detected at US and confirmed by
CT examinations. 

Case presentation 

A 58-year-old woman came to our attention complaining
chronic and mild pelvic pain, with no other symptoms. There-
fore, we decided to perform an abdominal US examination
with an Aplio XG (Toshiba) using a convex (3.5 MHz) probe. The
B-Mode US showed no alterations of abdominal and pelvic or-
gans. Whereas the color Doppler US examination showed a
double compression of the LCIV against the L5 body (Clip 1) by
both the LCIA and RCIA with dilation of pre-stenotic tract and
subtotal thrombosis of LCIV. The doppler US data were sum-
marized in Table 1 . 
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Fig. 2 – Duplex Doppler US. Measurement of PVV at ( A) pre-stenotic and ( B) post-stenotic LCIV. LCIV: left common iliac vein; 
PVV : Peak Vein Velocity. 

Fig. 3 – Color-Doppler Ultrasound trasversal scan shows 
LCIV thrombosis (arrowhead) and measurement of 
minimum distances between respectively ( A) RCIA (short 
arrow) and L5 body and (B) LCIA (long arrow) and L5 body. 
LCIV: left common iliac vein; RCIA: right common iliac 
artery; LCIA: left common iliac artery; L5: fifth lumbar spine 
vertebrae. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The B-Mode and Doppler US scans of LCIV showed: pre-
stenotic diameter of 8 mm and post-stenotic of 7 mm; flux
congestion with increased Peak Vein Velocity (PVV) in post-
stenotic tract (18.5 cm/s) and reduced PVV in pre-stenotic tract
(6.9 cm/s) ( Fig. 2 A and B).; Flux Ratio (FR) (post-stenotic tract
PVV/pre-stenotic tract PVV) of 2.68; the distance between the
lumbar spine and the RCIA and LCIA were respectively 4.4 mm
and 6.2 mm ( Fig. 3 ). 
At doppler US examination of lower extremity vessels per-
formed with linear (7.5 MHz) probe, a left common femoral
vein (LCFV) thrombosis was depicted ( Figs. 4 and 5 ). 

In order to exclude other causes of stenosis, a CTA scan
with an Optima 64 slice (GE, Healthcare) device was per-
formed. 

CTA confirmed the double compression of LCIV and
chronic thrombosis of LCIV and LCFV with typical calcified
thrombus. The LCIV thrombosis extended to the femoral
bifurcation where large subcutaneous collateral veins from
the right common femoral vein arrived as a natural venous
femoro-femoral bypass. This latter allowed adequate venous
drainage of lower extremity circulation. 

The patient was discharged from the hospital after one
week and the following drug regimen was prescribed: War-
farin (Coumadin) 4 mg for 6 months, 300 mg aspirin daily for
life and 75 mg of Clopidogrel (Plavix, Bristol -Myers Squibb and
Sanofi) every day for 4 weeks. 

Discussion 

In double MTS, the LCIV compression between the RCIA and
LCIA anteriorly and the lumbar spine posteriorly may cause
acute or chronic DVT [1 ,8] . This condition may lead to the de-
velopment of a venous natural femoro-femoral bypass as an
alternative venous drainage to counteract the venous stasis,
preventing overwhelming venous obstruction [8] . MTS could
be asymptomatic or clinical manifest with venous hyperten-
sion: swelling of the limbs, pain, claudication and/or throm-
bophlebitis [15] . Doppler US allows to highlight the stenosis of
the LCIV and the consequent vascular alterations: caliber di-
lation with reduction of PVV in the pre-stenotic tract and in-
crease of PVV in the post-stenotic tract. The PVV values allow
to obtain the FR which is the best criterion defining hemody-
namically significant venous stenosis [16] . In fact, since a FR
value of 2.5 corresponds to a stenosis greater than 50% [17] ,
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Fig. 4 – CT angiography. ( A) Axial MIP, ( B,C) sagittal MPR reconstructions images of portal venous phase show a double 
compression of LCIV against the lumbar spine in two points (black arrow and black arrowhead) respectively by RCIA (white 
arrow) with focal calcification and LCIA (white arrowhead); ( D ) axial reconstruction shows measurements of minimum 

distance between vertebral spine and respectively RCIA (orange line) and LCIA (blue line); ( E ) coronal and ( F) sagittal 
reconstruction show LEIV (white arrowhead) and LFIV with chronic thrombosis and multiple calcification. LCIV: left 
common iliac vein; RCIA: right common iliac artery; LCIA: left common iliac artery; LEIV : left external iliac vein; LCFV: left 
common femoral vein. 

Fig. 5 – CT Angiography. ( A) Axial and ( B) coronal MIP reconstruction images show subcutaneous collateral veins which 

connects RCFV (arrow) with LFCV (arrowhead). RCFV: right common femoral vein; LCFV: left common femoral vein. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

our patient (FR 2.6) showed a significant venous stenosis well
compensated by natural venous femoro-femoral bypass. At CT
scan, chronic DVT typically appears as small-caliber vein con-
taining calcified thrombus which can also cause development
of venous femoro-femoral bypass [8] . CT angiography is also
useful to rule out other causes of venous compression (ab-
dominal or pelvic masses, aneurysms, etc.) [7 ,15] . 

In symptomatic patients with extended thrombosis of left
iliac vein, the endovascular treatment is successful in 91% of
patients [7] . It consists in thrombolysis with or without infe-
rior vena cava filter placement, followed by left iliac vein en-
dovascular stenting [7] . 

In our case the patient had no symptoms of venous con-
gestion in left lower limb probably due to the venous drainage
compensation by the existing natural bypass between the
LCFV and RCFV. 

In asymptomatic MTS, as in our patient, a long-term
prophylaxis with anticoagulant drugs is recommended.
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Therefore, we decided to prescribe a long-term conservative
treatment with anticoagulants and doppler US follow-up at 6
months. 

Conclusion 

A double compression of LCIV by both common iliac arter-
ies is a rare condition which may cause acute or chronic DVT.
This latter could be associated with the development of a ve-
nous natural femoro-femoral bypass as an alternative venous
drainage. 

US is a rapid, non-invasive, low-cost and repeatable
method that allows to highlight all the vascular alterations
typical of MTS and DVT. It may be considered the first level
exam which allows to easily detect pelvic vascular compres-
sion syndrome. 
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