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Case Summary

An adolescent female presented
to the emergency department with a
chief complaint of left lower-extrem-
ity swelling and pain for three days.
A detailed medical history revealed
that the patient was taking oral con-
traceptive pills but was otherwise un-
remarkable. On physical assessment,
the entire left leg was edematous,
warm, and painful on palpation. The
patient was referred to intervention-
al radiology for thrombolysis and
possible stent placement.

Imaging Findings

Doppler ultrasound of the leg
(not shown) demonstrated occlusive
thrombus within the left external
and common iliac veins (Figure 1).
Catheter venography was performed
via the left popliteal vein with the
patient in the prone position. The
catheter tip, positioned in the left
external iliac vein, demonstrated a
near-completely occlusive thrombus
extending from the left external
iliac vein to the left common iliac
vein with minimal central venous
drainage into the IVC (Figure 2).
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Catheter-directed chemical throm-
bolysis with tissue plasminogen
activator (tPA) was then performed to
reduce or eliminate the clot burden
and re-establish venous blood flow.
A pulse spray catheter was inserted
and positioned within the clot for
tPA infusion. Repeat venography 24
hours after initiation of tPA infusion
demonstrated minimal residual
thrombus and a persistent narrow-
ing of the left common iliac vein
immediately proximal to its drainage
into the IVC, confirming diagnosis of
May-Thurner syndrome. A percu-
taneous transluminal angioplasty
(PTA) was then performed (Figure 3)
with a 14 mm by 4 mm balloon cen-
tered along the site of narrowing and
inflated to 8 ATM. After PTA there
was persistent stenosis. Therefore,

a 14 mm x 40 mm wall stent was
placed across the iliocaval stenosis.
Lastly, a post-stent placement veno-
gram was performed, demonstrating
non-obstructed antegrade blood
flow into the IVC.

Diagnosis

May-Thurner syndrome

Discussion

May-Thurner syndrome (MTS),
first described by May and Thurner
in 1957, is a rare pathological condi-
tion in which the left common iliac
vein is compressed by the overriding
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right iliac artery. MTS is commonly
associated with left lower-extremity
deep venous thrombosis (DVT). In
fact, MTS is thought to represent
2-5% of all lower extremity DVTs.!
Other hypercoagulable states such as
immobilization, trauma, and obesity,
in addition to genetic factors such

as Factor V Leiden mutations, also
present risk factors for the develop-
ment of MTS and concomitant left
lower-extremity DVT. MTS is seen
most commonly in pregnancy and
the postpartum period, typically
presenting in the second to fourth
decades of life. The condition is also
seen in men; however, it is three
times more common in women,
owing to marked increase in hy-
percoagulability in the pregnancy/
postpartum periods. In pediatric
populations, MTS has been associ-
ated with inherited thrombophilia
and maturation of the coagulation
system. In a report describing three
pediatric adolescent cases of MTS,?
each patient had additional acquired
risk factors for thrombosis. One pa-
tient was obese and had a diagnosis
of nephrotic syndrome, another
patient was also obese and had an-
tiphospholipid antibody syndrome,
and the third patient had type III
Protein S deficiency. Additionally,

all three patients were taking oral
contraceptive pills, as in our patient’s
case. A separate report by Eng, et al,
describes a case of a kidney causing
deep venous thrombosis via direct
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Figure 1. (A,B) Catheter venography via the left popliteal vein with the
patient in prone position. The catheter tip (yellow arrow), positioned in
the left external iliac vein, demonstrates a near-completely occlusive
thrombus (T) extending from the left external iliac vein to the left
common iliac vein with minimal central venous drainage into the IVC.
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compression of the iliac veins in a
pediatric patient with no hereditary
risk factors for thrombophilia.?

A similar pathology of venous
obstruction resulting from overlying
anatomical structures is seen in nut-
cracker syndrome (NCS), or left renal
vein entrapment syndrome. This
condition describes a compression
of the left renal vein (LRV). The most
common type of NCS is anterior NCS
or a compression of the LRV between
the aorta and superior mesenteric
artery (SMA). Compression of the
LRV obstructs the flow of blood and
causes a subsequent distention of
the distal portion of the vein, leading
to elevated pressure in the LRV.

This increase in pressure leads to
congestion of the left kidney and the
development of collateral veins. In
posterior NCS, the retroaortic or cir-
cumaortic renal vein is compressed
between the aorta and a vertebral
body. Children presenting with NCS
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are largely asymptomatic, but flank/
abdominal pain and varicocele may
be present; urinalysis findings of
proteinuria and hematuria are also
common. Treatment often includes
renal vein stenting and revascular-
ization, although in many patients
regular follow-up is sufficient.

The pathophysiology of MTS
results from continuous mechanical
injury to the endothelial cells of the
left common iliac vein as a result
of the pulsations from the right
iliac artery.! The constant stimula-
tion causes the collagen within the
endothelium of the left common iliac
vein to become rough with spurs,
leading to accumulation of elastin
and resulting in hyperplasia of the
blood vessel with stenosis.! This
intimal hyperplasia in the setting of
Virchow Triad (hypercoagulability,
stasis of blood flow, and endothelial
injury) creates a “perfect storm” for
the development of a DVT (Figure 2).

This risk becomes even more of an

issue during pregnancy, when the
overall risk of venous thromboembo-
lism (VTE) increases four- to fivefold
compared to the non-pregnant state.*
The risk of DVT is 20 to 80 times
higher during the postpartum period
than during pregnancy, ° and the

risk further multiplies to 100 times
higher in the first week postpartum.®
During pregnancy, especially in the
third trimester, compression of the
left iliac vein by the enlarged uterus
presents yet another risk factor for
MTS development.!

Clinically, symptoms of MTS are
consistent with those of venous
insufficiency and DVT; they include
swelling with or without pain of the
left lower extremity, enlarged veins,
feelings of increased warmth in the
leg, and erythema/other discol-
oration of the skin. Ultrasound is
typically the first-line diagnostic im-
aging modality, given its accessibility
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Figure 2. (A) Digital subtraction venography (DSV) performed via a left
popliteal vascular sheath (not shown) 24 hours post catheter-directed
tPA thrombolysis demonstrates residual thrombus [T] with markedly
improved central venous drainage into the IVC. (B) A persistent, filling
defect [T] causing significant narrowing within the distal left common
iliac vein immediately proximal to its drainage into the IVC (yellow
arrows), consistent with May-Thurner syndrome. This likely represents

a case of chronic vessel wall thickening and chronic thrombus [T] with
secondary acute thrombus formation. This combination of acute on
chronic thrombus resulted the presentation of acute lower limb swelling.

.

and noninvasive nature. However,
the gold standard for confirmatory
diagnosis remains contrast veno-
gram, which is able to demonstrate
narrowing of iliac vein at the level
of the pelvic inlet.” With advance-
ments in CT scanning techniques
and quality of imaging, however,
the non-invasive CT venogram also
offers diagnostic ability comparable
to the catheter venogram. A 2015
study by Kuo, et al, suggests that both
CT venogram and digital subtrac-
tion venogram provide the essential
information required for evaluation
and diagnosis of MTS.”

Treatment of MTS depends on
whether a DVT is present. In the ab-
sence of DVT in patients with no or
mild symptoms, conservative treat-
ment with compression stockings
and possibly anticoagulation therapy
is recommended.® For advanced
non-thrombotic MTS with signs and/
or symptoms of chronic venous in-
sufficiency (skin discoloration, limb
swelling, and pain) treatment with
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angioplasty and stenting of the affect-
ed segment is recommended to re-
duce the severity of venous stenosis.’
In cases exhibiting thrombotic ve-
nous occlusion, patients are antico-
agulated and either catheter-directed
thrombolysis or pharmacomechani-
cal thrombolysis is recommended. If
underlying intrinsic venous stenosis
is present, angioplasty and stenting
are also indicated.’* Mechanical
thrombolysis with suction thrombec-
tomy is recommended for patients
with contraindications to lytic
therapy.® Post-thrombotic syndrome
is a complication associated with
venous thrombotic occlusion and
MTS. In general, post-thrombotic
syndrome refers to chronic venous
insufficiency resulting from reflux
due to valvular incompetence com-
bined with venous hypertension.”
Successful treatment of MTS results
in post-thrombotic syndrome rates of
less than 10 percent. Without treat-
ment, post-thrombotic syndrome
rates are as high as 80 to 90 percent.*
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Conclusions

May-Thurner syndrome, though
rare, should be considered in the
differential diagnosis, especially in
pregnant/postpartum women, in the
setting of suspected lower extremity
DVT. Its diagnosis and treatment
reduce complications such as
post-thrombotic syndrome, pulmo-
nary embolism, and death. Modern
minimally invasive treatments
such as catheter thrombolysis and
thrombectomy are safe options that
demonstrate high rates of success.
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Figure 3. (A) Percutaneous transluminal angioplasty (PTA) performed
along the abnormal venous segment utilizing a 14 mm x 4 cm balloon
inflated to 8 atm. (B) Deployment of a 14 mm x 40 cm wall stent across
the iliocaval stenosis. (C) Post-stent placement DSV demonstrating
non-obstructed, brisk antegrade blood flow from the left common

iliac vein into the IVC. Note long-segment filling defect within the IVC
(yellow arrow) from contralateral non-opacified blood flow from the right

common iliac vein.
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