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Abstract 

May-Thurner syndrome (MTS) is defined as extrinsic ilio-femoral venous compression by the aorto-iliac arterial 

system against vertebral bodies and has been associated with many abnormalities involving the arterial system 

as well as bony structures around the ilio-caval region. We present an unusual case of a patient who came with 

phlegmasia cerulea dolens in the setting of acute onset MTS after chiropractic vertebral manipulation and was 

treated with a multimodal interventional approach, combining pharmaco-mechanical catheter directed 

thrombectomy along with venoplasty with stenting and subsequent post-procedure anticoagulation and 

antiplatelet prophylaxis. 
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Introduction 

Classic May-Thurner syndrome (MTS) involves the compression of the 

left common iliac vein between the right common iliac artery and the fifth 

lumbar vertebrae. MTS can be asymptomatic or can present with 

symptoms related to acute deep vein thrombosis (DVT) or chronic lower 

extremity venous hypertension. MTS is typically considered in young 

patients who present with unilateral left lower extremity swelling, 

symptoms in spite of adequate treatment of DVT, or recurrent, ipsilateral 

proximal DVT without any predisposing risk factors.  Within this report, 

we detail an unusual case of acute onset May-Thurner syndrome due to 

spinal manipulation. 

 

 

 

Case Presentation 
A 43-year-old male presented to the emergency department with sudden 

onset swelling and severe pain in the left lower extremity (LLE) after 

several spinal manipulations by his chiropractor a few hours prior, for 

chronic lower back pain, which has been present for the last couple of 

months. He reports receiving several high frequency thrusts to the lower 

back located at the level of lumbar vertebrae and the lumbosacral junction. 

He states that his back pain improved after manipulation but within half 

an hour of leaving the chiropractor’s office, he noticed that his left leg 

started to swell. The swelling involved the entire leg and he also 

complained of severe pain in the LLE even while at rest. On presentation 

in the emergency department, physical examination showed 4+ pitting 

edema along with bluish-discoloration and exquisite tenderness of the 

entire LLE (Figure 1-A).  
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Figure 1: (A) Pre-procedure physical examination showing swelling and blue discoloration of the LLE (Phelgmasia Cerulea Dolens). (B) Post-

procedure image of the LLE showing resolution. 

 

Range of motion was preserved in all extremities and all pulses in the LLE 

were palpable. There were no skin changes suggestive of chronic arterial 

or venous disease.    

Past medical history was unremarkable. The patient had no prior history 

of DVT, malignancy, or hypercoagulable disorder and was not on any 

medications at the time of presentation. 

The patient was afebrile with stable vital signs. Initial investigations were 

unremarkable except for creatine kinase levels (872 U/L) (suggestive of 

muscle ischemia) and elevated D-dimer (820 ng/ml). Doppler ultrasound 

of the left lower extremity showed extensive proximal DVT extending 

from left popliteal vein, the left common femoral vein upto the point 

where it could be visualized, along with superficial venous thrombosis 

within the great saphenous vein. With the patient’s clinical history that 

was provided, abnormal physical examination, along with the LLE 

doppler results, the findings were suggestive of phlegmasia cerulea dolens 

(Painful Blue Inflammation). In view of an acute onset left-lower 

extremity DVT, complicated by phlegmasia cerulea dolens and despite 

absence of any risk factors, contrast CT of abdomen and pelvis was 

performed to rule out any mechanical abnormality, which revealed the 

right common iliac artery was compressing the left common iliac vein 

against the lumbar vertebrae (Figure 2).  

 
Figure 2: Computed tomographic angiography of the pelvis showing compression of the left common iliac vein (LCIV) between right common iliac 

artery (RCIA) and vertebrae. 
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The patient was started on IV heparin and morphine. Interventional 

cardiology was consulted for possible intervention. Based on the anatomy 

detailed from the CT scan and the emergent need to restore the blood flow 

in the setting of PCD, a decision was made to perform pharmaco-

mechanical thrombectomy using AngioJet rheolytic thrombectomy 

system (Boston Scientific, Marlborough, MA, USA) followed by IVUS 

to determine the need for subsequent venoplasty +/- stenting. 

The left popliteal vein was accessed, and digital subtraction venography 

was performed which showed occlusion of the left popliteal, femoral, 

external iliac, and common iliac vein up to the bifurcation at the inferior 

vena cava, without any presence of collaterals (Figure 3-A).  

Given the findings on presentation, intervention using Zelante AngioJet 

catheter was performed to remove the acute clot. Two runs using the 

catheter were performed from the popliteal vein to the IVC. After which, 

a pulse spray of tPA with 30-minute dwell time was performed. Repeat 

venography showed clearance of the thrombus from the popliteal vein to 

the common femoral vein, however, there remained an approximately 

95% stenosis of the left common iliac vein. Decision was made to perform 

IVUS to understand the anatomy, size of the vessel as well as choose 

appropriate treatment plan to maintain patency. IVUS demonstrated near-

complete obliteration of the venous lumen compressed between the right 

common iliac artery and the vertebral body (Figure 4-A). Therefore, 

balloon venoplasty with a 16 mm x 40 mm ATLAS balloon (Bard 

peripheral vascular, Tempe, AZ) was attempted (Figure-3B). Venoplasty 

of the entire left common iliac, external iliac as well as common femoral 

vein was performed and subsequently a 18 x 90 mm Wahlstent (Boston 

Scientific, Natic, MA) was inserted from above the confluence of left and 

right common iliac veins into the IVC to left external iliac vein. Another 

18 x 90 mm stent was deployed in an overlapping fashion with the first 

stent and finally the third stent of 16 x 60 mm was deployed in an 

overlapping fashion with the second one, proximal to the origin of the 

profunda femoris vein. The entire lengths of the stents were post-dilated 

and IVUS was again performed which demonstrated appropriately sized, 

well-apposed stents (Figure 4-B). Final venography was done which 

illustrated excellent flow from the below the popliteal vein to common 

femoral vein, and subsequently from the iliac vein into the IVC (Figure 

3-C).  

Figure 3: (A) Digital subtraction venography (DSV) showing the thrombus/occlusion of the left common iliac vein (LCIV) (B) Balloon venoplasty 

(18 mm x40 mm) of the left common iliac vein (LCIV) (C) Status-post stenting of the left common iliac vein (LCIV) and restoration of flow in the left 

common iliac vein (LCIV). 

 

Figure 4: (A) IVUS of the left common iliac vein (LCIV) showing compression of the left common iliac vein (LCIV) by right common iliac artery 

(RCIA) (B) IVUS showing stented and fully patent left common iliac vein (LCIV). 
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Results 
Within a couple of hours, the swelling and pain started to resolve. The 

patient became completely asymptomatic within 24 hours post-procedure 

(Figure 1-B). The patient was discharged on the second day post-

procedure on aspirin, clopidogrel and apixaban for three months followed 

by discontinuation of clopidogrel. On follow up visit after two months the 

patient was completely asymptomatic and venous ultrasonography was 

unremarkable. 

  

Discussion  
May Thurner Syndrome (MTS) is reported in only 2-5 percent of patients 

who present with symptomatic lower extremity venous disorder and hence 

it requires a high index of clinical suspicion [1].  

The definition of MTS involves extravascular compression of the venous 

outflow tract between the arterial system and other nearby structures in 

the ilio-caval region, this allows for a broad range of etiologies ranging 

from congenital predisposition to localized aneurysms of the arterial 

system, lumbar spondylosis, osteophytes of the lumbar vertebrae, 

endometriosis and prostatic enlargement all have been reported in various 

case reports [2]. In our case, due to the acute onset of left lower extremity 

swelling and bluish-discoloration on presentation along with a temporal 

relationship with spinal manipulation, in the absence of any pre-existing 

risk factors for development of iliofemoral thrombosis, we hypothesize 

that the spinal manipulation caused a shift of the vertebral body which 

resulted in a “sandwiched” left common iliac vein between the right 

common iliac artery and the vertebrae. Although cervical manipulation 

has been associated with the development of internal jugular vein 

thrombosis [3], this is the first case report connecting spinal manipulation 

to iliofemoral DVT that we are aware of. Rarely, as in our case, PCD 

develops.  PCD is a late manifestation of non-collateralized venous 

obstruction, which prevents adequate antegrade arterial flow, therefore 

causing massive fluid sequestration, increased compartment pressures 

and ultimately leading to arterial ischemia that progresses rapidly to 

gangrene and limb loss within hours [4]. As in our case, it presents with 

severe pain, swelling and cyanosis and can be preceded by an early stage 

of phlegmasia Alba dolens i.e. painful white inflammation. When 

identified, PCD is a harbinger for proceeding with timely intervention.   

Initial diagnostic testing includes doppler venous ultrasonography which 

can detect the presence of DVT but cannot precisely locate the area of 

compression. Supplementary noninvasive testing includes helical 

abdominal CT, CT venography, or MR venography which can precisely 

indicate the location and cause of iliac vein compression and other 

anatomic considerations which might be imperative for choosing 

appropriate treatment modality [5]. Definitive diagnosis can only be made 

through conventional venography along with the use of intravascular 

ultrasonography (IVUS) which can be very useful for determining the 

vessel diameter, aiding stent sizing, placement, and ensuring full stent 

expansion.  

The basic strategy for the treatment of MTS includes clearing of the 

thrombus to restore blood flow and addressing the venous compression to 

ensure prolonged venous patency. Endovascular treatment including 

thrombectomy followed by venoplasty and stenting provides immediate 

relief of symptoms with long term patency rates and decreased incidence 

of post-thrombotic syndrome as compared to conservative anticoagulant 

therapy [6]. As in our case the patient had clinical as well as diagnostic 

evidence of PCD and henceforth required emergent thrombectomy [7].  

Although IV thrombolytic infusions have been used, pharmaco-

mechanical thrombectomy (PMT) is a contemporary approach that allows 

for on-the-table immediate results with reduced risk of bleeding 

associated with thrombolysis.  According to the CaVenT study, ilio-

femoral DVT was successfully treated with catheter directed 

thrombolysis correlated with increased clinical benefit for up to five years 

[8]. The technical success of the endovascular approach is upward of 96% 

with a 1-year primary and secondary patency rate of 58%-100% and 76%-

98% [6]. Subsequently, expert consensus recommends 3-6 months of 

post-procedure anticoagulation as well as antiplatelet therapy, as in our 

patient who was started on aspirin, clopidogrel and apixaban to maintain 

venous patency as well as prevent in-stent restenosis [9]. 

  

Conclusion 
Our case presents an unusual association of acute onset May Thurner 

syndrome (MTS) by spinal manipulation in a patient presenting with signs 

of PCD. Emergent interventional treatment, preferably with PMT can be 

performed, to prevent progressive limb injury or loss. The diagnosis of 

MTS requires a high index of clinical suspicion and needs to be kept in 

mind when evaluating lower extremity pathologies, even in the acute 

setting to ensure appropriate endovascular treatment. 

 

Conflicts of Interests: None 

Disclosure: None 

Consent: written consent has been taken from the patient regarding the 
publication of case details as well as the images.  

Funding: None 

Acknowledgement: None 

References 

   
1. Steinberg JB, Jacocks MA. May-Thurner syndrome: a 

previously unreported variant. Ann. Vasc. Surg. 1993;7:577–

581. 

2. Xu F, Tian Z, Huang X, et al. A case report of May-Thurner 

syndrome induced by anterior lumbar disc herniation: Novel 

treatment with radiofrequency thermocoagulation. Medicine 

(Baltimore) 2019;98:e17706. 

3. Hoffelner T, Maurer-Ertl W, Kienbacher G, et al. Internal 

jugular vein thrombosis following cervical manipulation. Man 

Ther. 2009;14(6):706-708. 

4. Onuoha CU. Phlegmasia Cerulea Dolens: A Rare Clinical 

Presentation. Am J Med. 2015 Sep;128(9):e27-28. 

5. Ou-Yang L, Lu GM. Underlying Anatomy and Typing 

Diagnosis of May-Thurner Syndrome and Clinical 

Significance: An Observation Based on CT. Spine (Phila Pa 

1976). 2016 Nov 1;41(21):E1284-E1291.  

6. Binkert CA, Schoch E, Stuckmann G, et al. Treatment of pelvic 

venous spur (May-Thurner syndrome) with self-expanding 

metallic endoprostheses. Cardiovasc. Intervent. Radiol. 

1998;21:22–26. 

7. Saydam O, Serefli D. Outcomes of rheolytic thrombectomy in 

phlegmasia cerulea dolens. Vascular. 2020 Jul 

26:1708538120943320. 

8. Haig Y, Enden T, Grøtta O, et al. Post-thrombotic syndrome 

after catheter-directed thrombolysis for deep vein thrombosis 

(CaVenT): 5-year follow-up results of an open-label, 

randomised controlled trial. Lancet Haematol. 2016;3:e64-71. 

9. Endo M, Jahangiri Y, Horikawa M, Kaufman JA, et al. 

Antiplatelet Therapy is Associated with Stent Patency After 

Iliocaval Venous Stenting. Cardiovasc Intervent Radiol. 2018 

Nov;41(11):1691- 

https://pubmed.ncbi.nlm.nih.gov/8123461/
https://pubmed.ncbi.nlm.nih.gov/8123461/
https://pubmed.ncbi.nlm.nih.gov/8123461/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946357/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946357/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946357/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6946357/
https://www.mskscienceandpractice.com/article/S1356-689X(09)00037-X/pdf
https://www.mskscienceandpractice.com/article/S1356-689X(09)00037-X/pdf
https://www.mskscienceandpractice.com/article/S1356-689X(09)00037-X/pdf
https://www.amjmed.com/article/S0002-9343(15)00350-2/fulltext#:~:text=Phlegmasia%20cerulea%20dolens%20is%20a,or%20near%2Dtotal%20venous%20occlusion.
https://www.amjmed.com/article/S0002-9343(15)00350-2/fulltext#:~:text=Phlegmasia%20cerulea%20dolens%20is%20a,or%20near%2Dtotal%20venous%20occlusion.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5113228/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5113228/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5113228/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5113228/
https://pubmed.ncbi.nlm.nih.gov/9473541/
https://pubmed.ncbi.nlm.nih.gov/9473541/
https://pubmed.ncbi.nlm.nih.gov/9473541/
https://pubmed.ncbi.nlm.nih.gov/9473541/
http://journals.sagepub.com/doi/abs/10.1177/1708538120943320
http://journals.sagepub.com/doi/abs/10.1177/1708538120943320
http://journals.sagepub.com/doi/abs/10.1177/1708538120943320
https://pubmed.ncbi.nlm.nih.gov/26853645/
https://pubmed.ncbi.nlm.nih.gov/26853645/
https://pubmed.ncbi.nlm.nih.gov/26853645/
https://pubmed.ncbi.nlm.nih.gov/26853645/
https://pubmed.ncbi.nlm.nih.gov/30120531/
https://pubmed.ncbi.nlm.nih.gov/30120531/
https://pubmed.ncbi.nlm.nih.gov/30120531/
https://pubmed.ncbi.nlm.nih.gov/30120531/


J Clinical Cardiology and Cardiovascular Interventions                                                                                                                                Copy rights@ Siddharth Agarwal et.al. 
 

 
Auctores Publishing – Volume 4(1)-122 www.auctoresonline.org  

ISSN: 2641-0419   Page 5 of 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 This work is licensed under Creative    
   Commons Attribution 4.0 License 
 

 

To Submit Your Article Click Here: Submit Manuscript 

 

DOI:10.31579/2641-0419/122

 

 

 

Ready to submit your research? Choose Auctores and benefit from:  
 

 fast, convenient online submission 
 rigorous peer review by experienced research in your field  
 rapid publication on acceptance  
 authors retain copyrights 
 unique DOI for all articles 
 immediate, unrestricted online access 

 

At Auctores, research is always in progress. 
 
Learn more  www.auctoresonline.org/journals/clinical-cardiology-and-
cardiovascular-interventions 

file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/manuscript

