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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.
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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 comprss

artery (RCIA) and vertebrae.

ion of the left common iliac vein (LCIV) between right common iliac
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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
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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).
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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
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[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.
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