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Objective: To assess the treatment options and associated complications in patients with 
May–Thurner’s syndrome (MTS).
Methods: We retrospectively reviewed the charts of patients diagnosed with MTS. 
Thorough review was completed and data relevant to methods of diagnosis, treatment, 
complications, hospital readmission, and mortality were extracted from patient charts. The 
patients were followed for two years after diagnosis.
Results: Of the 47 patients identified as having “MTS”, 32 (70%) were diagnosed formally 
with either magnetic resonance venography, computed tomography venography, or ultra-
sound. Two patients were excluded for insufficient availability of follow-up records. Mean 
age of the population included (N = 30) was 50.24 ±15.33 years and 83% (N = 25) had 
female gender. The majority (40%) of patients were treated with anticoagulation, thrombo-
lysis, and stent placement, and 13.3% received a combination of anticoagulation, antiplatelet 
agent, thrombolysis, and stent placement. Overall, we found 28 patients (93%) who under-
went endovascular stenting. However, 39.3% (11/28) had stent-related complications that 
included stent thrombosis, stenosis, and migration. One patient underwent open heart surgery 
for stent retrieval. Duration of anticoagulation therapy ranged from 6 months to lifelong. Two 
patients (6.7%) suffered major bleeds requiring transfusion. Fourteen patients (46.6%) 
developed post-thrombotic syndrome. Seven (23.3%) patients required MTS-related read-
mission within 30 days. No mortality was noted at two-year follow-up.
Conclusion: Although our study only included 30 patients, it was evident to us that there is 
no consensus in the management of MTS. Furthermore, endovascular stenting, which has 
a major role in the management of MTS, has complication rates that hover close to 40%. 
Further research is needed to help develop a standardized evidence-based approach in the 
management of MTS that ensures a decreased risk of immediate and long-term 
complications.
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Introduction
May–Thurner syndrome (MTS) was first described in 1908; however, it was not 
completely understood until mid-1900s.1 It is defined as a compression of the left 
iliac vein by the right common iliac artery against the lumbar spine resulting in an 
iliac vein or iliofemoral venous thrombosis.2 Deep venous thrombosis (DVT) 
secondary to MTS constitutes 2% to 3% of all lower extremity DVT.3 It is currently 
believed that the low occurrence rate is likely underestimated due to missed 
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diagnoses4 as there are more recognized risk factors for 
DVT such as oral contraceptives, recent pregnancy or 
prolonged travel5 that are taken as culprits for the presence 
of DVT. It typically occurs in women ranging from 20 
years old to 40 years old.6

Patients with MTS usually present with left lower extre-
mity DVT, and/or symptoms of swelling, pain, claudication, 
ulcerations, varicose veins, and pelvic congestion syndrome.6,7 

Three different clinical stages based on the presence of asymp-
tomatic compression, spur formation within the vessel and 
presence of thrombosis have been described by Kim et al.

Diagnosis requires a high index of suspicion; tests 
include duplex ultrasound (DUS), computed tomography 
venography (CTV), magnetic resonance venography 
(MRV), catheter-based venography, and intravascular 
ultrasound (IVUS).8 For definitive diagnosis of MTS, ste-
nosis of left common iliac vein should be proved. In case 
of acute DVT, the lesion is obscured by overlying throm-
bus, in which case the thrombus should first be removed. 
In the absence of thrombus, noninvasive vascular imaging 
such as CTV/MRV or DUS can be used; among invasive 
diagnostic methods, IVUS is probably the method of 
choice.7 There are several modalities of treatment for 
MTS, including catheter directed thrombolysis with or 
without stent placement, balloon angioplasty with or with-
out stent placement, pharmacomechanical catheter directed 
thrombolysis with stent placement and anticoagulation. 
These are treatment options that have been pursued and 
studied in several randomized clinical trials as well as 
retrospective studies advocating for catheter directed 
thrombolysis and pharmacomechanical interventions with 
stent placement3,9–12 while other studies have shown no 
difference in terms of post-thrombotic syndrome (PTS) 
when compared to anticoagulation.13 The cause of MTS 
is the stenotic lesion, which cannot be treated with antic-
oagulation nor thrombolysis; these treatment options are 
reserved for patients with MTS who suffered acute DVT.

At this point, there is no consensus or guidelines for the 
management of MTS.14 Given the multiple approaches that 
exist for MTS treatment and the lack of clear recommenda-
tions, we evaluated the treatment modalities that patients 
with this pathology received in our health system as well 
as the outcomes related to the interventions to determine if 
there were variations in treatment and outcomes.

Methods
Permission was granted by the Institutional Review Board. 
A retrospective chart review of patients with a diagnosis of 

MTS across all eight hospitals within Beaumont Health 
(BH) from 11/2009 to 11/2017 was done. BH is considered 
the largest health system in Southeast Michigan. Patients 
were identified by using the International Statistical 
Classification of Disease and Related Health Problems 
(ICD 9) code for MTS. For patients to be included, they 
had to have MTS confirmed by any imaging modality, 
intervention reported and at least two-year follow-up; if 
these were not present, patients were excluded. Once 
identified, each chart was reviewed to find imaging tests 
that would support the diagnosis of MTS, which included 
venography, computed tomography angiography, magnetic 
resonance venography, or venous duplex ultrasound. 
Demographic characteristics such as age and sex were 
collected. Risk factors such as obesity, smoking, oral con-
traceptive use, prior history of DVT, and pulmonary embo-
lism (PE) were identified. Signs and symptoms that led to 
the eventual diagnosis of MTS were determined by chart 
review and included shortness of breath, pain, and edema 
of the left and/or right lower extremity. Outcomes of 
interest were choice of management, treatment duration, 
treatment-related complications, frequency of PTS, major 
bleed (intracranial, retroperitoneal bleeding or need for 
transfusion), 30-day readmission and mortality.

Results
Forty-seven patients with MTS diagnosis by ICD 9 code 
were identified. Thirty-two (68%) patients were formally 
diagnosed with computed tomography venography, mag-
netic resonance venography, or venous duplex ultrasound. 
Two patients were excluded as there was insufficient avail-
ability of follow-up records. Mean age of the population 
included (N = 30) was 50.24 ±15.33 years, and 83% (N = 
25) had female gender; obesity was reported in 40% of 
patients, smoking was present in one-third of patients, 
a prior history of DVT or PE was present in 37% of 
patients. All the patients included had an initial presenta-
tion of pain or edema of the left lower extremity that led to 
the diagnosis of MTS (Table 1Table 2).

There were ten different treatment combinations that 
were pursued which included anticoagulation, antiplatelet 
therapy, thrombolysis, and stent placement. The majority 
(40%) of patients’ treatment consisted of anticoagulation 
(either with warfarin or non-vitamin K oral).

Twenty-eight (93%) patients underwent endovascular 
stenting with 39.2% (11/28) having stent-related complica-
tions that included stent thrombosis, stenosis, and migra-
tion (Table 3). One patient underwent open heart surgery 
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for stent retrieval. Of the 28 patients that received a stent 
as part of their treatment, 75% (21/28) had surveillance 
studies, 9 had complications that were detected on follow- 
up. Duration of anticoagulation therapy ranged from 6 
months to lifelong; 7 patients remained on anticoagulation 
indefinitely while 6 were placed on anticoagulation and 
aspirin indefinitely. Two patients suffered major bleeds 
requiring transfusion. Fourteen patients (46.6%) developed 
PTS, with the group that combined anticoagulation, throm-
bolysis, and stent placement having 4 cases while the 

groups that combined triple therapy with stent placement 
and anticoagulation with stent placement had 2 cases each; 
the rest of the treatment groups had one case each. Seven 
(23.3%) patients required MTS-related readmission within 
30 days. No mortality was noted at two-year follow-up. 
Twenty out of 30 patients underwent hypercoagulable 
work-up with 10 patients (50%) having 
a hypercoagulable state; 5 patients had factor V Leiden, 
3 of them were heterozygous while the remaining 2 were 
not specified.

Discussion
Our study shows the wide array of treatments for MTS 
used in our institution. The most common management 
included anticoagulation (with warfarin or NOACs), 
thrombolysis, and stent placement. Several other combina-
tions were noted as well. There was a high rate of stent 
complications as 40% of patients had stent thrombosis, 
stenosis, and migration with one patient requiring open 
heart surgery for stent retrieval; this last complication 
has been rare however previously reported.15 Major bleed-
ing, which included intracranial, retroperitoneal, and/or 
need for transfusion, was also reported in two cases. This 
data highlights the need for consensus in the management 
of MTS as well as the importance of assessing the risks 
associated with each intervention. Management of MTS 
should be undertaken only after consideration of factors 
such as the clinical context in which the lesion was dis-
covered, the likelihood that it explains the patient’s symp-
toms, the level of clinical severity of venous disease and 
the patient’s life expectancy, comorbidities and personal 
preferences.16

Symptoms associated with MTS include acute lower 
extremity DVT, lower extremity edema, venous claudica-
tion, chronic venous insufficiency, and PE; in our study, all 
the patients presented with pain and/or edema of the left 
lower extremity. Risk factors for MTS include female 
gender, use of oral contraceptive medication, history of 
multiparity, and hypercoagulable disorders.17–20 In our 

Table 1 Demographics of Patients Included in the Study

Age Mean 50.2 ± 15.3 years
Median 50.5 years

Sex Female 83.3% (N = 25)
Male 16.7% (N = 5)

Risk factors for DVT

Obesity 40% (N = 12)

Smoking 33.3% (N = 10)
Oral contraceptives 20% (N = 6)

History of DVT or pulmonary 

embolism

36.7% (N = 11)

Presentation on Initial Assessment

Shortness of breath 16.7% (N = 11)

Pain or edema of left lower extremity 100%

Lower extremity thrombus Common femoral vein 
100%

Popliteal vein 60%

Abbreviation: DVT, deep vein thrombosis.

Table 2 Summary of Regimens in the Management of MTS

AC with thrombolysis and stent placement 40% (N=12)

SAPT and AC with thrombolysis and stent placement 13.3% (N=4)

SAPT and AC with stent placement 10% (N=3)

TT with stent placement 10% (N=3)

AC with stent placement 10% (N=3)

DAPT and stent placement 3.3% (N=1)

AC alone 3.3% (N=1)

SAPT with stent placement 3.3% (N=1)

TT with thrombolysis and stent placement 3.3% (N=1)

AC and balloon angioplasty 3.3% (N=1)

Abbreviations: SAPT, single antiplatelet therapy; DAPT, dual antiplatelet therapy; 
AC, anticoagulation; TT, triple therapy (DAPT + AC).

Table 3 Stent-Related Complications

Patients who had stent placement N=28

Complications N=11

Stent thrombosis 18.2% (N=2)
Stent restenosis 72.7% (N=8)

Stent migration 9% (N=1)
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study, 83% of patients were female with 37% having 
a prior history of DVT or PE, with one-third of patients 
reporting tobacco use, which highlights how prevalent 
common risk factors for thrombosis are. Hypercoagulable 
states should always be assessed to identify risk factors for 
DVT,21 as 67% of patients with chronic iliac vein occlu-
sion or MTS have some form of thrombophilia.22 In our 
study, two-thirds of patients underwent hypercoagulable 
work-up, with 50% having a positive result of which 5 
patients had factor V Leiden, 3 of them were 
heterozygous.

Currently, there is no expert consensus or guidelines 
available to help direct the management of MTS. To 
exemplify this, the venous thromboembolism disease 
guidelines recommend against the routinely use of throm-
bolytic therapy for acute DVT management,23,24 however, 
MTS is not separately considered. Therapeutic options 
previously described in the literature include endovenous 
treatment with balloon angioplasty, endovascular stenting, 
catheter-directed thrombolysis, pharmacomechanical 
thrombolysis and surgical exploration of the lesion with 
thrombectomy and decompression of the vein.25 Several 
retrospective reviews have supported the use of minimally 
invasive techniques as they provide symptomatic improve-
ment with a good safety profile.26,27 PTS is factored when 
it comes to treatment options as its incidence in patients 
with iliofemoral venous thrombosis is around 50% to 
70%28 and it can cause chronic limb pain and swelling 
and can progress to cause major disability, leg ulcers and 
impaired quality of life.28–30 Angioplasty without subse-
quent stent placement has been demonstrated to have low 
patency rates.31 A 73% recurrence rate was noted in 
patients with acute left-sided ilio-femoral DVT when the 
underlying obstruction was not treated with a stent.32

Angioplasty and stent placement have gained popular-
ity in recent decades with 79% to 100% primary patency 
rates 1 to 2 years after treatment.33 Compared with antic-
oagulation therapy, catheter-directed thrombolysis can 
more effectively remove the thrombus and improve 
symptoms.34 A prospective randomized controlled trial, 
CAVENT, showed that patients with ileo-femoral DVT 
treated with catheter-directed therapy and anticoagulation 
had less incidence of PTS when compared with anticoa-
gulation alone with an absolute risk reduction of 14.4%.35 

Among endovascular physicians, the consensus seems to 
be that failure to treat a known iliac vein obstructive lesion 
in a patient that will undergo catheter-directed thromboly-
sis for DVT would place the patient at a high risk for re- 

thrombosis.16 Catheter-directed thrombolysis with stent 
placement has become a preferred therapy in the setting 
of acute iliofemoral venous thrombosis. Three randomized 
controlled trials that evaluated the use of catheter-directed 
thrombolysis in conjunction with stent placement and 
anticoagulation for the treatment of extensive DVT 
showed that the combined use of these strategies was 
associated with better outcomes for prevention of PTS 
and valvular reflux when compared to anticoagulation 
alone.11,36–39 A large multicenter trial, ATTRACT trial, 
that assessed the use of anticoagulation alone versus antic-
oagulation and pharmacomechanical catheter-directed 
thrombolysis for the treatment of ilio-femoral and femoral 
popliteal DVT supported the use of anticoagulation alone 
as catheter-directed thrombolysis did not reduce the inci-
dence of PTS and was associated with increased risk of 
bleeding; however, it did acknowledge that the severity of 
PTS was significantly lower in the group that received 
catheter-directed thrombolysis.14 An exploratory analysis 
of the ilio-femoral subpopulation from the ATTRACT trial 
showed no difference in the development of PTS and 
bleeding risk, however, pharmacomechanical catheter- 
directed thrombolysis showed reduced occurrence of mod-
erate or severe PTS and quality of life when compared 
with anticoagulation alone.40 In our study, 46% (14/30) 
developed PTS; the group with the lowest percentage of 
PTS (33%) was the one that combined thrombolysis with 
stent placement and anticoagulation; 66% was reported in 
those who had triple therapy with stent placement as well 
as in those who had stent placement with anticoagulation; 
the rest of treatment combinations had one case each; 
however, for most of these groups this would be a 100% 
incidence; the group that included triple therapy with 
thrombolysis with stent placement and anticoagulation 
did not report PTS. It is important to acknowledge that 
the Villalta scale, which stratifies the severity of PTS 
based on clinical signs and patient symptoms (mild 5 to 
9 points, moderate 10 to 14 points and severe >15 
points),41 was not reported for most of the patients; this 
would make it difficult to assess how significant this find-
ing was in each group. Stents were used in eight out of ten 
treatment combinations with almost 40% of patients hav-
ing complications. Stents have shown to reduce PTS; 
studies such as CAVENT and ATTRACT, in which stents 
play a limited role, might indicate that they can be used 
but with discretion and careful case by case analysis. This 
exemplifies why guidelines and expert consensus are 
needed.
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In terms of stent complications, stent restenosis was 
reported in 72.7% of patients with MTS that had stent 
placed. The restenosis rate is quite high when compared 
with Neglén et al that reported a cumulative rate of severe 
in-stent restenosis (ISR) (<50%) in 5% of limbs at 72 
months.42 We can hypothesize that given the fact that 
MTS diagnosis is quite rare, the vascular surgeons’ skills 
and knowledge in stent placement in patients with MTS 
can be quite variable.

Duration of anticoagulation in patients with MTS and 
acute DVT is not clearly established. Current guidelines 
for the management of DVT favor at least 3 months of 
anticoagulation therapy, however, the studies included in 
this recommendation do not factor MTS.23,24 Furthermore, 
there are no comparative studies to establish the optimal 
type, target range, or duration of anticoagulation therapy 
following endovascular therapy for DVT.16 The consensus 
among endovascular physicians is to use anticoagulation 
for at least 6 months after stent placement.43 In our study, 
13 out of 30 patients were on anticoagulation indefinitely; 
7 out of those 13 where on anticoagulation alone while 6 
were on anticoagulation and aspirin. It was not taken into 
account if the patients required these medications for other 
indications.

Limitations
This study has several limitations including the fact that 
this was a retrospective chart review of patients in a single 
health system with a low sample size. Villalta scale was 
not reported for most of the patients which makes asses-
sing the severity of PTS challenging. For patients on 
anticoagulation alone or in combination with aspirin that 
might have had concomitant indications, there was no 
further evaluation of such indications.

Conclusions
Further research is needed to establish the best treatment 
approach for MTS as multiple studies have shown con-
flicting recommendations. Guidelines to help direct ther-
apy for these patients are needed, as our study showed, ten 
different approaches were used when dealing with this 
pathology.
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