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ABSTRACT
Objective — to assess endovascular stenting (ES) of the iliac veins in the treatment of the May—Thurner syndrome (MTS) in
patients with pelvic congestion syndrome (PCS) and varicocele.
Material and methods. Endovascular stenting of the iliac veins was performed in 7 female patients PCS and 1 male patient with
varicocele. All patients underwent duplex ultrasound and computed tomography of the pelvic veins, as well as pelvic phlebography. Self-expanding stents were inserted in all cases. Pelvic pain was assessed by visual-analogue scale before and 4 to 7 days
after procedure.
Results. Technical success, i.e. restoration of normal patency of the left common iliac vein, was achieved in 8 patients. In 2
patients, stent was displaced towards the inferior vena cava (IVC), which required implantation of a second stent using the stentin-stent technique. Dislocation of the stent into the IVC at 6 months after the intervention was found in 1 patient, but did not result
in any complications during further follow-up. All the patients reported reduction of pelvic pain within 4 to 7 days after procedure.
The PCS severity score was decreased from 7.2±1.3 to 6.2±0.4 at 1 month after the procedure. However, no further decrease
was observed in female patients. At 1 month after ES, the male patient noted a complete disappearance of discomfort in the left
inguinal region and left testicle during and after intercourse.
Conclusion. Stenting of common iliac vein in patients with MTS leads to decrease of pelvic pain in patients with PCS.
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Compression of the iliac veins, also known as May—
Thurner syndrome [MTS] or Cockett syndrome, is a
pathological condition characterized by the narrowing of
the left or, rarely, right common iliac vein (CIV) due to
the compression by the overlying right common iliac artery (CIA), which is manifested by edema of the lower extremities, venous claudication, pelvic varicose veins and
chronic pelvic pain [1—4]. The syndrome is diagnosed in
2 to 5% patients with chronic venous diseases (CVD) [5].
Despite the low detection level of this pathology in the
clinical practice, numerous patho-anatomical and radiological studies indicate a relatively high prevalence of
MTS. Hameed M. et al. (2017) reported the detection of
MTS in 30% of cadavers examined during autopsy [6]. In
the retrospective analysis of computed tomography data
from asymptomatic patients, M. Kibbe et al. (2004) found
that 24% of patients had greater than 50% narrowing of
the left CIV, and 66% had less than 25% narrowing of this
vessel [7]. In patients with thrombosis of the left ilio-femoral venous segment, the MTS rate ranges from 18 to 49%
[8, 9].
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Taking these into account, it may be speculated that
restoration of the blood flow through the iliac veins may
be useful in the treatment of pelvic congestion syndrome
(PCS) and prevention of acute venous thrombosis in patients with verified MTS.
In this article, we present our experience with iliac
vein stenting of MTS in patients having PCS and varicocele.

Material and methods
We stented eight patients aged from 32 to 44 years
(seven female, one male man). All patients had left-sided
MTS and underwent treatment at the Savelyev University Surgical Clinic in 2010—2018. All women were presented with symptoms and signs of PCS, such as venous pelvic pain (VPP), heaviness or discomfort in the hypogastrium, coital and post-coital pain. Two women had also
developed vulvar varicose veins. The male patient hade
grade I varicocele (Lopatkin’s classification). He complained of pain in the left inguinal area and in the left testicle during physical exertion and sex. No lower limbs
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CVD signs, such as varicose veins, swelling, trophic disorders were registered. No venous pain in legs was reported by patients.
All patients underwent duplex ultrasound of pelvic
and lower extremities veins. All patients didn’t have primary reflux or post thrombotic changes in deep or superficial veins.
Left CIV compression was verified by multi-slice
computed tomography (MSCT) or pelvic phlebography
(PV). The indications to perform these diagnostic techniques were signs of PCS and varicocele, as well as results
of the duplex ultrasound (DUS) of the pelvic veins showing the dilation of the ovarian (testicular in men), parametrial, or uterine veins with the blood reflux in them.
All patients underwent endovascular balloon angioplasty and stenting of the left iliac veins. Interventions
were performed under local anesthesia. Left common
femoral vein was punctured, a 0.035” guide was introduced into the inferior vena cava (IVC). Then 10F introducer was inserted. Using the guide wire, the 12×40 mm
balloon was introduced into left CIV and balloon dilation
was performed at a pressure level of 2 atm. Then a delivery system was introduced using the guide wire and positioned at the area of stenosis of left CIV. The a stent was
implanted. To improve its fixation in the venous lumen
and to prevent its displacement and migration, the poststent balloon (comparable to the diameter of the stent —
14 or 16 mm) dilation of the stented vessel was performed.
In one case, 16×80 mm OptiMed self-expanding stent
with dimensions of was used. In seven patients 14×60 and
16×90 mm Wallstent self-expanding stents were used. Six
patients required one stent and two patients required two
stents to eliminate stenosis.
After procedure all patients received low-molecularweight heparins (sodium enoxaparin or calcium suproparin at a dose of 1 mg per 1 kg of body weight subcutaneously into the abdominal wall once daily) for 3 months
and antiplatelet agents (clopidogrel 75 mg or pentoxifylline 1200 mg daily) for 1 month after the intervention.
The follow-ups were at 1, 6, 12 and 36 months. The
VPP severity was assessed using the VAS. Duplex ultrasound was performed at every visit. MSCT was performed
at 6 and 12 months after surgery and then once a year.
The criteria for the efficacy of endovascular treatment
were elimination or reduction of the PCS and the restoration of the patency of stented veins in the short-term period.

Results
During procedure we observed shifting of self-expanding stent towards the IVC in two patients (Wallstent,
14×60 mm). Additional fixation of the stents by balloon
dilation was not successful, therefore, the implantation of
the second stent using the stent-in-stent technique was required. In one female patient, dislocation of the stent into the IVC was detected at 6 months after the intervention,
which was not associated with any complication throughout the rest of follow-up.
No other complications were reported during and after interventions. At first day after procedure, patients
were under supervision in the hospital. They underwent
duplex ultrasound of lower extremities and pelvic veins,
which showed no thrombosis of the stented vein in all patients.
At the end of first day after stenting, the clinical effect
of endovascular intervention could not be assessed, as the
patients were unable to confidently report changes in their
conditions, including the changes in pelvic pain and other signs of PCS. All patients were discharged from the
hospital on the 2nd day after the procedure.
Pelvic pain severity measured by VAS at follow-ups is
presented in the table. The number of patient, who has
been reporting symptoms and signs of PCS is also shown
in this table. The mean VPP was 7.2±1.3 before the stenting. It decreased at one month after procedure and remained stable during one year without a tendency to further improving. At 1 month after stenting, the male patient reported complete disappearance of discomfort in
the left inguinal region and left testicle during and after
intercourse.
Duplex ultrasound revealed presence of varicose
transformation and valvular incompetence of pelvic veins
(parametric, uterine, ovarian/testicular). However, despite a significant narrowing (from 70 to 93% according
to MSCT and TV), it failed to identify any iliac veins diameter and blood flow changes (Fig. 1). With MSCT and
TV, it is possible to calculate the narrowing degree left
CIV, detect prestenotic vessel dilation and to detect confirmed dilatation of pelvic veins and collateral blood flow,
which is typical for MTS (Fig. 2).
Technical success, i.e. the restoration of patency of
left CIV, was achieved in 8 patients (Fig. 3). Duplex ultrasound at 1 and 3 months demonstrated venous dilation
and blood reflux persistence in the gonadal, parametrial,

Symptoms and signs of PCS at baseline and during follow-up (n=8)
Symptom
Pelvic pain (VAS, mean and standard deviation)
Discomfort in hypogastrium, n
Dyspareunia, n
Vulvar varicosities, n
Flebologiya 2019, vol. 13, no 3

Baseline
7.2±1.7
8
8
2

Month 1
5.9±1.1
7
7
2

Visits
Month 3
5.7±1.3
7
7
2

Month 6
6.0±0.8
7
7
2

Months 12
5.8±1.2
7
7
2
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Fig. 1. Compression of the left common iliac vein by the right common iliac (arrows indicate).
Computed tomography (CT) imaging, frontal (a) and transverse (b) projections.

or uterine veins in females. In male patient, the reflux in
the left testicular vein also persisted, and its duration did
not exceed 0.6 s. No signs of stent thrombosis were found
at duplex ultrasound and MSCT in all patients during follow-up (Fig. 4, 5).
Due to the persisting signs of PCS, 7 women underwent various surgical interventions on gonadal or vulvar
veins within 3 to 6 months after stenting (5 patients underwent resection, 2 underwent left gonadal vein embolization, and 2 underwent varicose veins avulsion in perineal area).

Discussion
Rudolf Virchow was the first who described in 1851
the influence of the disturbance of blood outflow through
the iliac veins on the development of acute deep vein
thrombosis. He pointed out 5-fold higher incidence of
thrombotic lesions in left ilio-femoral venous segment
compared to the right one [10]. Later published papers,
such as written J. McMurrich (1908) confirmed an association between «congenital adhesions» in the common
iliac vein and thrombosis of the femoral and iliac veins
[11]. R. May, J. Thurner (1957) and F. Cockett (1965)
provided evidenced obvious role of «venous spurs of the
iliac vein» in the formation of venous thrombosis and proposed a method of surgical treatment of this disorder [1,
2]. According to S. Carr et al. (2012), the narrowing of the
left CIV by 1 mm is accompanied by a 1.5 times higher
risk of venous thrombosis development of the left lower
limb [12]. M. Nazzal et al. [13] noted that MTS is more
prevalent among women. Despite the fact that the overwhelming number of researchers consider MTS as a factor in the development of venous thrombosis, as well as
symptoms and signs of CVD, a number of researchers indicate that MTS is the cause of such an often unidentifiable condition as PCS [3, 4, 14, 15]. Endovascular inter198

Fig. 2. Prestenotic dilation of the left common iliac vein (1);
Dilated collateral intrapelvic (2) and iliolumbar (3) veins.
Pelvic phlebography, frontal projection.

vention in such cases is considered as one of the steps in
PCS treatment, leading to pelvic pain decrease.
In the present study, we also used endovascular stenting as the first step of patient management, which was
aimed to eliminate etiological factor of varicose transformation of intrapelvic veins and the PCS. The study
showed that restoration of normal blood flow in the left
iliac veins was associated with some reduction in the VPP
severity in women with PCS and with complete disappearance of varicocele symptoms in the male patient. This
may indicate a possible positive effect of iliac vein stenting on blood outflow from pelvis. However, complete regression of the PCS signs was not achieved, which we can
Флебология 2019, том 13, № 3
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Fig. 3. Pelvic phlebography, frontal projection.

a — before stenting; b — after stenting. 1 — left common iliac vein; 2 — right common iliac artery; 3 — stent is implanted, and the normal blood
flow in the left common iliac vein is restored.

Fig. 4. Blood flow in the stented vein at 12 month registered
by duplex ultrasound.

Fig. 5. Stent in the left common iliac vein (arrow) is patent
but displaced towards the inferior vena cava. Computed tomography at 12 months.

is explain by persistence of blood stagnation in the pelvic
veins, due to valvular incompetence of the parametrial,
uterine and gonadal veins. Subsequent interventions on
the gonadal veins were aimed to treat pathological reflux
in these vessels in order to relief PCS symptoms.
Stent dislocation was observed in 3 patients, including one female, in whom the displacement of stent into
the lumen of the inferior vena cava was detected only at
6 months after procedure. Observed disclocations may

be due to suboptimal diameter of the venous stent and
its improper fixation to the vein wall. P. Neglen et al.
(2000) and S. Raju, et al. (2018) suggested that the size
of the stent for the iliac veins should be 14—16 mm, and
the stent should exceed the diameter of a targeted vein
by no less than 2 mm [16, 17]. In our study, we applied
these principles also. It should be mentioned that dislocation of the proximal segment of the stent by 1.5 cm in
the IVC did not cause any clinically manifested compli-

1 — spontaneous blood flow in the left common iliac vein; 2 — stent in
the lumen of the vein. Dopplergram shows monophasic.
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cations. P. Neglen et al. [18] reported that stent deployment in the lumen of the IVC should not be considered
as a significant procedural fault, as in such cases the
thrombosis of the contralateral iliac vein is observed in
less than 1% of patients.
The patency of stents in the immediate and long-term
post-implantation periods was 100%. No cases of in-stent
thrombosis were registered. This can be explained by the
fact that stenting was performed in vessels with intact endothelium, in contrast to post-thrombotic occlusion of
the iliac veins, where the primary and secondary patency
of the stent varies from 87-91% to 83-90%, respectively
[19, 20]. In addition, anticoagulant therapy for 3 months
after the intervention also helped to minimize risk venous
venous thromboembolism.

Original articles

Conclusions
Stenting of common iliac vein in patients with MTS
leads to decrease of pelvic pain in patients with PCS. The
procedure may be considered as the first step of of PCS
caused by the May—Thurner syndrome.
Roles of authors
Study concept and design — SG
Writing a manuscript — SG, MM
Statistical analysis — EM, GK
Reviewing the draft — SG
Conflict of interests
Nothing to declare.

REFERENCES
1.	

May R, Thurner J. The cause of the predominantly sinistral occurrence of
thrombosis of the pelvic veins. Angiology. 1957;8:419-448.
https://doi.org/10.1177/000331975700800505

11.	

McMurrich JP. The occurrence of congenital adhesions in the common iliac veins, and their relation to thrombosis of the femoral and iliac veins. Am
J Med Sci. 1908;135:342-345.

2.	

Cockett FB, Thomas ML. The iliac compression syndrome. Br J Surg.
1965;51:816-821.
https://doi.org/10.1002/bjs.1800521028

12.	

3.	

Rastogi N, Kabutey NK, Kim D. Incapacitating pelvic congestion syndrome
in a patient with a history of May—Thurner syndrome and left ovarian vein
embolization. Ann Vasc Surg. 2012;26(5):732.e7-e11.
https://doi.org/10.1016/j.avsg.2011.08.029

Carr S, Chan K, Rosenberg J, Kuo WT, Kothary N, Hovsepian DM, Sze DY,
Hofmann LV. Correlation of the diameter of the left common iliac vein with
the risk of lower-extremity deep venous thrombosis. J Vasc Interv Radiol.
2012;23:1467-1472.
https://doi.org/10.1016/j.jvir.2012.07.030

13.	

Nazzal M, El-Fedaly M, Kazan V., Qu W, Renno AW, Al-Natour M, Abbas
J. Incidence and clinical significance of iliac vein compression. Vascular.
2015 Aug;23(4):337-343.
https://doi.org/10.1177/1708538114551194

4.	

Гаврилов С.Г., Шиповский В.Н., Каралкин А.В., Максимова М.А.,
Беляева Е.С. Случай успешного лечения тазового венозного полнокровия, обусловленного синдромом Мея—Тернера. Флебология. 2010;
4(1):68-71.
Gavrilov SG, Shipovskij VN, Karalkin AV, Maksimova MA, Belyaeva ES.
Sluchay uspeshnogo lecheniya tazovogo venoznogo polnokroviya, obuslovlennogo sindromom Meya—Ternera. Flebologiya. 2010;4(1):68-71. (In
Russ.).

5.	

Taheri S, Williams J, Powell S., Cullen J, Peer R, Nowakowski P, Boman L,
Pisano S. Iliocaval compression syndrome. Am J Surg. 1987;154:169-172.
https://doi.org/10.1016/0002-9610(87)90172-3

6.	

Hameed M, Onida S, Davies AH. What is pathological May—Thurner
syndrome? Phlebology. 2017 Aug;32(7):440-442.
https://doi.org/10.1177/0268355516680458

7.	

Kibbe MR, Ujiki M, Goodwin AL, Eskandari M, Yao J, Matsumura J. Iliac
vein compression in an asymptomatic patient population. J Vasc Surg. 2004;
39:937-943.
https://doi.org/10.1016/j.jvs.2003.12.032

8.	

Kasirajan K, Gray B, Ouriel K. Percutaneous Angio-Jet thrombectomy in
the management of extensive deep venous thrombosis. J Vasc Interv Radiol.
2001;12:179-185.
https://doi.org/10.1016/S1051-0443(07)61823-5

9.	

Lee KH, Han H, Lee KJ, Yoon CS, Kim SH, Won JY, Lee DY. Mechanical
thrombectomy of acute iliofemoral deep vein thrombosis with use of an Arrow—Trerotola percutaneous thrombectomy device. J Vasc Interv Radiol.
2006;17(3):487-495.
https://doi.org/10.1097/01.RVI.0000202611.93784.76

10.	 Virchow R. Uber die Erweiterung kleiner Gefasse. Arch Path Anat. 1851
Oct;3(3):427-462.
https://doi.org/10.1007/BF01960918

14.	 Ignacio EA, Dua R, Sarin S, Harper AS, Yim D, Mathur V, Venbrux AC.
Pelvic congestion syndrome: diagnosis and treatment. Semin Intervent Radiol. 2008 Dec;25(4):361-368.
https://doi.org/10.1055/s-0028-1102998
15.	 Daugherty SF, Gillespie DL. Venous angioplasty and stenting improve
pelvic congestion syndrome caused by venous outflow obstruction. J Vasc
Surg Venous Lymphat Disord. 2015 Jul;3(3):283-289.
https://doi.org/10.1016/j.jvsv.2015.01.003
16.	 Neglen P, Berry MA, Raju S. Endovascular surgery in the treatment of
chronic primary and post-thrombotic iliac vein obstruction. Eur J Vasc
Endovasc Surg. 2000 Dec;20(6):560-571.
https://doi.org/10.1053/ejvs.2000.1251
17.	

Raju S, Buck WJ, Crim W, Jayaraj A. Optimal sizing of iliac vein stents.
Phlebology. 2018 Aug;33(7):451-457.
https://doi.org/10.1177/0268355517718763

18.	 Neglen P, Hollis KC, Olivier J, Raju S. Stenting of the venous outflow in
chronic venous disease: long-term stent-related outcome, clinical, and hemodynamic result. J Vasc Surg. 2007 Nov;46(5):979-990.
https://doi.org/10.1016/j.jvs.2007.06.046
19.	 O’Sullivan GJ, Semba CP, Bittner CA, Kee ST, Razavi MK, Sze DY,
Dake MD. Endovascular management of iliac vein compression (MayThurner) Syndrome. J Vasc Interv Radiol. 2000;11:823-836.
https://doi.org/10.1016/S1051-0443(07)61796-5
20.	 Stuck AK, Kunz S, Baumgartner I, Kucher N. Patency and Clinical Outcomes of a Dedicated, Self-Expanding, Hybrid Oblique Stent Used in the
Treatment of Common Iliac Vein Compression. J Endovasc Ther. 2017 Feb;
24(1):159-166.
https://doi.org/10.1177/1526602816676803
Поступила 13.03.19
Received 13.03.19
Принята к печати 03.04.19
Accepted 03.04.19

200

Флебология 2019, том 13, № 3

