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MAY-THURNER SYNDROME (MTS), also known as iliac vein compression 
syndrome, occurs when the left common iliac vein is compressed by the over-
lying right common iliac artery against the underlying lumbar vertebrae.1 Pa-
tients with this syndrome are predisposed to deep vein thrombosis (DVT) and 
pulmonary embolism (PE), together known as venous thromboembolism 
(VTE).

Iliofemoral vein thrombosis accounts for about 25% of all lower-extremity 
DVTs. Compared with DVTs occurring below the knee, iliofemoral vein 
thrombosis is associated with a greater risk of PE, malperfusion, and post-
thrombotic syndrome.1 This article discusses the mechanisms of MTS and the 
interventional therapies available to improve the patient’s quality of life and 
prevent potentially life-threatening complications.

VTE in the news
After 39-year-old reporter David Bloom died of PE in 2003 while cover-
ing the Iraqi invasion, VTE gained national attention as media coverage 
highlighted the cause of this young man’s death.2 Subsequently, The 
Joint Commission, partnering with the National Quality Forum in 2005, 
developed guidelines to decrease the incidence of VTE.3 In 2008, the 
United States Surgeon General called for further national initiatives to 
prevent VTE.SA
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The focus of this article is acute 
iliofemoral DVT caused by MTS. Al-
though the potential for fatal PE is 
the most concerning risk, chronic 
venous insufficiency from post-
thrombotic syndrome (PTS) con-
sumes healthcare dollars, negatively 
affects quality of life, and predisposes 
individuals to chronic venous ulcer-
ations and recurrent DVT.1 (See Un-
derstanding PTS and chronic venous 
insufficiency.)

Pathophysiology of VTE
Venous thromboembolic disease 
may begin from physiologic and/or 
anatomical abnormalities. The pri-
mary components of thrombi are 
platelets and fibrin. Arterial thrombi 
differ from venous thrombi in that 
arterial thrombi usually result from 
ruptured atherosclerotic plaque or 
other intimal injury. Because these 
thrombi, called white clots, are 
 platelet-rich, they’re treated with 

anti-platelet drugs. In contrast, 
 venous thrombi (the focus of this 
article), or red clots, are fibrin-rich 
and contain more red blood cells, so 
they’re treated with anticoagulation.4

Most DVTs arise from the venous 
system in the lower extremities. 
However, MTS is associated with 
unprovoked left iliofemoral DVT or 
chronic venous insufficiency.4,5

Several risk factors predispose an 
individual to VTE. In the 1800s, the 
physician Rudolf Virchow was the 
first to note the presence of three 
abnormalities in blood flow that con-
tribute to an increased risk of venous 
thrombosis: venous stasis, hyperco-
agulability, and damage to the endo-
thelial cells within the vascular wall. 
These factors are known as Virchow’s 
triad.4,6

Risk factors can also be classified 
as nonmodifiable and modifiable. 
Nonmodifiable risk factors include 
factor V Leiden mutation or other 

inherited hypercoagulable states 
such as Protein S deficiency, older 
age, female gender, and anatomical 
abnormalities that impede venous 
flow (such as in MTS).5 Modifiable 
risk factors include use of meno-
pausal hormone therapy or oral 
contraceptives, prolonged immobili-
zation, prolonged standing, and 
obesity.  Surgery, cancer, pregnancy, 
and acute infection also raise the 
risk.4,7,8

Looking closer at MTS
MTS is one anatomic risk factor 
contributing to VTE that has been 
identified through improved 
 diagnostic imaging. Although first 
documented by Virchow in 1851, 
it was more fully explained a cen-
tury later by physicians May and 
Thurner during extensive autopsy 
examinations.9

MTS occurs when the right com-
mon iliac artery overlies and com-
presses the left common iliac vein 
against the underlying lumbar verte-
brae, impairing blood flow, causing 
venous stasis, and potentially result-
ing in iliofemoral DVT.10 Further 
intimal injury occurs in the left com-
mon iliac vein from the pulsations 
of the adjacent right common iliac 
artery.10,11

Although research shows that 
MTS affects over 20% of the popula-
tion, it’s often not considered in the 
differential diagnosis of DVT and is 
frequently overlooked.12 However, 
this anatomical variant has become 
more widely recognized as improved 
diagnostic and interventional mo-
dalities for venous thrombosis have 
been developed.

Signs and symptoms
The first presentation of MTS may 
be unprovoked left iliofemoral DVT 
accompanied by pain and edema 
of the left lower extremity.5 Less 
commonly, if the proximal clot bur-
den is large, arterial compromise 

Understanding PTS and chronic venous 
insufficiency5,14,20

Formerly called postphlebitic syn-
drome, postthrombotic syndrome 
(PTS) describes development of 
signs and symptoms of chronic 
venous insufficiency following 
DVT, such as pain, venous dila-
tion, edema, hyperpigmentation 
and other skin problems, and 
venous ulcers. Risk factors in-
clude older age, personal or fam-
ily history of venous disorders, 
prolonged standing or sedentary 
lifestyle, pregnancy, and advanc-
ing age. Patients may complain of 
a heavy feeling or aching in the 
legs, muscle cramps, and skin 
discomfort, such as a tight feel-
ing, itching, or dry skin. Contribut-
ing factors include reflux from 
valvular incompetence and ve-
nous hypertension from thrombotic obstructions. DVT prophylaxis, early treatment 
of DVT, and prevention of recurrent DVT help reduce risks associated with this 
debilitating and costly complication.
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called phlegmasia cerulea dolens 
may occur in the affected lower 
extremity. (See Phlegmasia cerulea 
dolens: Rare but ominous.) Emergent 
intervention is needed to restore 
arterial blood flow. If untreated, 
hypotension and progression to 
hypovolemic shock may ensue, and 
the patient may lose the affected 
limb or die.13

As the acute phase of DVT re-
solves, the patient may experience 
persistent signs and symptoms as a 
result of lower extremity chronic 
 venous insufficiency, which signifi-
cantly negatively impacts economic 
resources and the patient’s health 
status, psychological well-being, and 
overall quality of life.12,14

Diagnosis
For patients presenting with signs and 
symptoms related to chronic venous 
disease, with or without acute venous 
thrombosis, clinicians must obtain a 
detailed health history and physical 
assessment.12 The history should in-
clude questions pertaining to progres-
sion of signs and symptoms, previous 
DVT, and  identification of VTE risk 
factors. Physical assessment should 
include careful inspection and palpa-
tion of the lower extremities for skin 
color and temperature changes, uni-
lateral edema, and varicosities. To 
assess for coexisting arterial disease, 
palpate and grade femoral, popliteal, 
and dorsalis pedis and posterior  tibial 
pulses. Also assess deep ten-
don  reflexes, muscle strength, and 
sensation.7,10

Appropriate lab studies include 
a complete blood cell (CBC) count, 
basic metabolic profile, coagulation 
panel, and a d-dimer. A fibrin degra-
dation product, d-dimer elevation is 
present in nearly all patients with 
VTE. However, because hospitalized 
patients often have elevated d-dimer 
levels for various other  reasons, it’s 
not specific for diagnosing VTE and 
is useful only when negative.10

Physical assessment should 
be accompanied by compression 
 ultrasonography of the lower ex-
tremities.10 One limitation of 
 compression ultrasonography for 
diagnosing MTS is that it doesn’t 
detect isolated thrombi in the iliac 
vein or that portion of the femoral 
vein within the adductor canal. 
Other imaging studies that may be 
performed to assess the degree of 
stenosis and the hemodynamic ef-
fects of iliac vein compression in 
MTS include:10,12

• impedance plethysmography
• contrast venography
• computerized tomography (CT) 
 venography
• intravascular ultrasound
• magnetic resonance venography.

Medical management of DVT
Once a diagnosis of acute DVT in 
the presence of MTS is made, anti-
coagulation should be started imme-

diately in most patients because a 
delay in therapy may increase the 
risk of potentially life-threatening 
PE.5,15 This initial anticoagula-
tion should continue for at least 
5 days.15 Treatment options include 
low molecular weight heparin 
(LMWH) such as enoxaparin, 
fondaparinux, I.V. unfractionated 
heparin (UFH), or subcutaneous 
UFH. Oral anticoagulation with a 
vitamin K antagonist such as warfa-
rin may be overlapped with LMWH, 
fondaparinux, or UFH for 4 to 5 
days. Long-term oral anticoagula-
tion should be  prescribed for at least 
3 months and may be continued for 
6 to 12 months or even indefinitely 
for some patients. Options for long-
term oral anticoagulation include 
direct factor Xa  inhibitors such as 
rivaroxaban, thrombin inhibitors 
such as  dabigatran, and vitamin K 
antagonists; subcutaneous options 
include LMWH and fondaparinux.15

Phlegmasia cerulea dolens: 
Rare but ominous15

Massive iliofemoral venous thrombosis of the lower extremities causes sudden 
severe leg pain with cyanosis, edema, venous gangrene, compartment syndrome, 
and arterial compromise. Treatment delay may result in circulatory collapse, shock, 
loss of the leg, and/or death.
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Prior to discharge, patients must 
be educated about their prescribed 
medication therapy and modifiable 
risk factors should be addressed. 
For example, patients should be 
encouraged to optimize weight and 
follow a regular exercise program. 
They should develop strategies to 
interrupt prolonged periods of inac-
tive sitting or standing, and they 
should wear medical-grade gradu-
ated compression stockings unless 
contraindicated. If a patient is on 
hormone therapy, its use should 
be evaluated and discontinued if 
possible. Although no clear link 

has been established between the 
risk of tobacco use and VTE, 
smoking cessation should be 
strongly encouraged because 
smoking impacts overall comor-
bidities and mortality.16

Interventional therapies and 
nursing care
Uncorrected, the anatomic abnor-
mality associated with MTS may 
lead to recurrent DVT and other 
complications.12 In addition to anti-
coagulation, catheter-directed fibri-
nolytic therapy, with or without 
catheter-directed thrombectomy, 

may be an option for patients with 
MTS and acute massive iliofemoral 
DVT or phlegmasia cerulea dolens 
with symptoms for less than 2 
weeks and good functional status. 
Balloon angioplasty and endovascu-
lar stent placement may be used to 
correct the stenosis and restore opti-
mal blood flow in the stenosed left 
common iliac vein.5 (See MTS and 
endovascular stent placement.)

Preprocedure lab work for patients 
with MTS undergoing venography 
with endovascular intervention 
should include assessment of base-
line renal function because of the 

MTS and endovascular stent placement
MTS involves the compression of the left iliac vein by the overlying right iliac artery (A, B, and C). Treatment of MTS includes left 
iliac vein balloon angioplasty and endovascular stent placement, as shown in D. 
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administration of intravascular con-
trast media; a CBC count to screen 
for anemia and thrombocytopenia; 
and a coagulation panel to determine 
activated partial thromboplastin time 
and prothrombin time/ international 
normalized ratio if anticoagulation 
had been started or if fibrinolytic 
therapy administration is planned. 
Patients must also be screened for 
allergies, including a history of any 
allergy-like reaction to contrast me-
dia. Ensure the patient has a patent 
 peripheral venous access.

Immediate postprocedure care 
involves obtaining frequent vital 
signs and monitoring for signs and 
symptoms of occult bleeding. Assess 
the catheter insertion site for active 
bleeding and signs of infection. 
 Encourage oral fluid intake and 
 administer I.V. fluids as prescribed 
to prevent dehydration and contrast-
induced nephrotoxicity (CIN).17

Before discharge, patients 
should be educated about the need 
for follow-up lab work as indicated, 
depending upon the type of antico-
agulation therapy prescribed. Teach 
patients the signs and symptoms of 
bleeding while on anticoagulant 
therapy and about the importance 
of medication adherence, keeping 
follow-up appointments, and con-
tacting the healthcare provider 
about potentially serious complica-
tions. Patients also need to be 
taught signs and symptoms of DVT 
and PE and what to do should these 
occur. Lifestyle modifications 
should be promoted as indicated.

Complications
Risks associated with endovascular 
intervention may include acute ad-
verse reactions to intravascular 
contrast media, bleeding related to 
fibrinolytic therapy and anticoagula-
tion, early and late stent thrombosis, 
stent migration (rare), and CIN.7

CIN has been identified by some 
studies to be the third leading cause 

of acute kidney injury experienced 
by patients in the acute care  setting.18 
According to the American College 
of Radiology, there are no standard 
criteria for the diagnosis of CIN.17 
One of the most commonly used 
criteria has been an absolute increase 
of 0.5 mg/dL over a baseline serum 
creatinine. However, creatinine levels 
are influenced by other factors such 
as gender, race, and age. It’s also un-
clear whether acute kidney injury is 
the direct result of contrast expo-
sure or caused by a combination of 
factors. Medications such as nonste-
roidal anti-inflammatory drugs, 
 metformin, and amphotericin B 
may all impact renal function in the 
presence of intravascular contrast 
media, as can hypovolemia.17,18 
Strategies to prevent CIN include 

avoidance of volume depletion and 
nonsteroidal anti-inflammatory 
drugs, which can increase renal 
 vasoconstriction.19

Case study
MK, 54, had a history of left ilio-
femoral DVT at age 24 while preg-
nant. At that time, she was treated 
with UFH until the delivery of a 
healthy boy. Immediately postpar-
tum she was placed on warfarin for 
6 months.

During her second pregnancy, MK 
was placed on subcutaneous UFH 
every 12 hours for DVT prophylaxis 
for her second and third trimesters. 
She continued this regimen for 3 
months postpartum with no recur-
rence of DVT. She remained a non-
smoker, maintained optimal weight 
and exercised regularly. She had no 
comorbidities.

At age 40, MK experienced edema, 
pain, fatigue, and a heavy feeling in 
her left lower extremity as well as 
skin color changes and varicosities. 
CT venography showed a complete 
occlusion of her left common iliac 
vein, pelvic venous congestion, and 
extensive venous collaterals. MTS 
was diagnosed and MK was referred 
for intervention.

MK underwent successful endo-
vascular stenting of the left common 
iliac vein and was discharged on 
enoxaparin every 12 hours and daily 
aspirin. She remained on enoxaparin 
for 6 months poststent placement. 
After 6 months, she continued to take 
low-dose daily aspirin as directed. 
Follow-up at 1 year revealed continued 
stent patency and the patient reported 
symptom improvement, increased 
activity tolerance, and an overall im-
provement in quality of life.

Achieving successful 
outcomes
As technologic advancements evolve, 
quality of life may be improved by 
patients with MTS who undergo 

MTS is one anatomic risk 
factor contributing to 

VTE that has been
identified through 

improved diagnostic 
imaging.

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.



38 l Nursing2017 l Volume 47, Number 3 www.Nursing2017.com

 interventional therapies, but long-term 
surveillance for ongoing stent patency 
is crucial. Early intervention, long-
term follow-up, and patient education 
are the keys to continued success. ■

REFERENCES

1. Foley TR, Waldo SW, Armstrong EJ. Iliofemoral 
deep vein thrombosis. American Academy of 
Cardiology. 2015. www.acc.org/latest-in-cardiology/
articles/2015/11/23/13/39/iliofemoral-deep-vein-
thrombosis.

2. David Bloom’s DVT story: an interview with 
Melanie Bloom. Clot Care Online Resource. www.
clotcare.com/dvtstorymelaniebloom.aspx.

3. Venous Thromboembolism. The Joint 
Commission. 2016. www.jointcommission.org/
venous_thromboembolism.

4. Mackman N. New insights into the mechanisms 
of venous thrombosis. J Clin Invest. 2012;122(7):
2331-2333.

5. Bauer KA, Lip GYH. Overview of the causes 
of venous thrombosis. UpToDate. 2016. www.
uptodate.com.

6. Kyrle PA, Eichinger S. Is Virchow’s triad 
complete? Blood. 2009;114(6):1138-1139.

7. Birn J, Vedantham S. May-Thurner syndrome 
and other obstructive iliac vein lesions: meaning, 
myth, and mystery. Vasc Med. 2015;20(1):74-83.

8. Raju S, Neglén P. Clinical practice. Chronic 
venous insufficiency and varicose veins. N Engl 
J Med. 2009;360(22):2319-2326.

9. May R, Thurner J. The cause of the predominantly 
sinistral occurrence of thrombosis of the pelvic veins. 
Angiology. 1957;8(5):419-429.

10. Grant BJB. Diagnosis of suspected deep vein 
thrombosis of the lower extremity. UpToDate. 
2015. www.uptodate.com.

11. Schwamm LH, Jaff MR, Dyer KS, Gonzalez 
RG, Huck AE. Case records of the Massachusetts 
general hospital. Case 13-2016. A 49-year-old 
woman with sudden hemiplegia and aphasia 
during a transatlantic flight. N Engl J Med. 
2016;374(17):1671-1680.

12. Peters M, Syed RK, Katz M, et al. May-
Thurner syndrome: a not so uncommon cause of 
a common condition. Proc (Bayl Univ Med Cent). 
2012;25(3):231-233.

13. Creager MA, Kaufman JA, Conte MS. Clinical 
practice. Acute limb ischemia. N Engl J Med. 
2012;366(23):2190-2206.

14. Alguire PC, Mathes BM. Post-thrombotic 
(postphlebetic) syndrome. UpToDate. 2016. 
www.uptodate.com.

15. Bauer KA. Approach to the diagnosis and 
therapy of lower deep vein thrombosis. UpToDate. 
2014. www.uptodate.com.

16. Pirie K, Peto R, Reeves GK, Green J, Beral V. 
The 21st century hazards of smoking and benefits 
of stopping: a prospective study of one million 
women in the UK. Lancet. 2013;381(9861):133-141.

17. ACR Committee on Drugs and Contrast Media. 
ACR Manual on Contrast Media. Version 10.2. 
American College of Radiology. 2016.

18. Au TH, Bruckner A, Mohiuddin SM, 
Hilleman DE. The prevention of contrast-induced 
nephropathy. Ann Pharmacother. 2014;48(10):1332-
1342.

19. Rudnick MR. Prevention of contrast-induced 
nephropathy. UpToDate. 2016. www.uptodate.com.

20. Eberhardt RT, Raffetto JD. Chronic venous 
insufficiency. Circulation. 2014;130(4):333-346.

At Christiana Hospital of Christiana Care Health 
 System in Newark, Del., Susan K. Adams is a staff 
RN in Heart and Vascular Intervention and also a 
resource instructor in the Simulation Resource Center 
at the University of Delaware. Inga Y. Sinyangwe is 
Staff Development Specialist—Perioperative Services 
at Christiana Care Health System in Newark, Del.

The authors and planners have disclosed no potential 
conflicts of interest, financial or otherwise.

DOI-10.1097/01.NURSE.0000512873.60892.42

INSTRUCTIONS

Acute iliofemoral DVT in the presence of May-Thurner syndrome

DISCOUNTS and CUSTOMER SERVICE
• Send two or more tests in any nursing journal published by Lippincott Wil-
liams & Wilkins together by mail, and deduct $0.95 from the price of each test.
• We also offer CE accounts for hospitals and other healthcare  facilities on 
 nursingcenter.com. Call 1-800-787-8985 for details. 

PROVIDER ACCREDITATION
Lippincott Williams & Wilkins, publisher of Nursing2017 journal, will award 
1.0 contact hours for this continuing nursing education activity.

Lippincott Williams & Wilkins is accredited as a provider of continuing nursing 
education by the American Nurses Credentialing Center’s Commission on 
Accreditation. 

Lippincott Williams & Wilkins is also an approved provider of 
continuing nursing education by the District of Columbia, Georgia, and 
Florida CE Broker #50-1223. This activity is also provider approved by the 
California Board of Registered Nursing, Provider Number CEP 11749 for 
1.0 contact hours. 

Your certifi cate is valid in all states.

TEST INSTRUCTIONS
• To take the test online, go to our secure website at 
www.nursingcenter.com/ce/nursing.

• On the print form, record your answers in the test answer 
section of the CE enrollment form on page 39. Each question 
has only one correct answer. You may make copies of these 
forms.

• Complete the registration information and course evaluation. 
Mail the completed form and registration fee of $12.95 to: 
Lippincott Williams & Wilkins, CE Group, 74 Brick Blvd., 
Bldg. 4, Suite 206, Brick, NJ 08723. We will mail your certificate 
in 4 to 6 weeks. For faster service, include a fax number and 
we will fax your certificate within 2 business days of receiving 
your  enrollment form. 

• You will receive your CE certificate of earned contact hours 
and an answer key to review your results. 

• Registration deadline is March 31, 2019.

For more than 73 additional continuing education articles related to 
cardiovascular topics, go to NursingCenter.com/CE. >

Earn CE credit online: 
Go to www.nursingcenter.com/CE/nursing and receive 
a certifi cate within minutes.

 
<

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.




