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Objective: May-Thurner syndrome (MTS) is a condition, in which the left common iliac vein is compressed by the right
common iliac artery and spine, resulting in an increased risk of deep vein thrombosis (DVT). This study examined the

clinical

features of MTS and relationship of MTS with a pulmonary embolism (PE) in acute DVT patients.

Methods: This study was a retrospective observational study using the electronic medical records of patients with acute
DVT in 2018. Acute DVT patients were divided into the MTS group (n=18, 23.1%) and non-MTS group (n=60, 76.9%)
according to the presence of MTS. The following items were compared: demographic data, risk factors of DVT, vital
signs, laboratory results, involvement site of vein, incidence of PE, and severity of PE.
Results: The presence of risk factors was similar in the two groups. All MTS patients had DVT in the left lower extremity.
The ilio-femoral DVT (21.7% vs. 77.8%, P<0.001) and mixed DVT (both ilio-femoral and femoro-popliteal, 10.0% vs.
44.4%; P=0.002) were observed more frequently in the MTS group. The incidence of PE was higher in the non-MTS
group (65.0%) than in the MTS group (33.3%) (P=0.017). On the other hand, the severity of PE assessed with main pul-
monary artery involvement or hemodynamic instability, and right ventricular dysfunction did not show a significant differ-
ence between the two groups.
Conclusion: DVT could develop with the presence of risk factors in MTS patients. DVT patients with MTS might reduce
the risk of developing PE compared to those without MTS, but the severity of PE was similar in the two groups.
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Capsule Summary

What is already known in the previous study
May-Thurner syndrome (MTS) refers to left common
iliac vein compression by the right common iliac artery.
Continuous mechanical irritation by the right common
iliac artery can result in endoluminal change and
increase the risk of deep vein thrombosis (DVT).

What is new in the current study

MTS might increase the risk of DVT with the concomi-
tant DVT risk factors. lilo-femoral DVT occurred more
frequently in DVT with MTS. DVT with MTS might
reduce the risk of pulmonary embolism, but the severity
of pulmonary embolism was similar in DVT with MTS
and DVT without MTS.
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Fig. 1. Schematic anatomy of May-Thurner syndrome. Diagram shows compression of the left common iliac vein by right
common iliac artery. The chronic compression results in development of the spur. 1, lateral; 2, central; 3, fenestrated.
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Fig. 2. Flow diagram of study population. EMR, electronic medical record; LE, lower extremity; DVT, deep vein thrombosis;
CT, computed tomography; PE, pulmonary embolism; CTPA, computed tomography pulmonary angiography.
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ALEAFE A4 235 (Shapiro—Wilk test) & A3 3t
T AL EEFAA} B TY i (median) (AHES B9,
interquartile range, IQR)Z, H|AdEHTFE WE (%) 2
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exact test® o-&s3lth Akl g S AEA {4
Pgtel 0.05 Wkl A-¢-2 A &akqlth. A 42 SPSS
Statistics ver. 23.0 (IBM Corp., Armonk, NY, USA) <
o] g-33itt.

2 1
1. o &Xel e S5

Non—MTS group?] A& 76.04 (IQR, 65.5-82.0)
2 MTS group? &<l 75.04(IQR, 62.0-80.0) 2 &
ARS R &ul gl Afol& Holx] okt A H 2] vl o
A G A9 non—MTS groupollA 41.7% 91 MTS

group®l Al 38.9% =% 1] QL= #Fol7b HATHEP>0.99).
S AlE W A AT Bl A% oF o Abeld
Fom e 2ol ASATh o 7 Abel 2] i) nlwd
A dRAAS FHE(11.7% vs. 16.7%, P=0.689), &
A AFE (40.0% vs. 50.05%, P=0.451), 341 9] u}y]
Y 717 (20.0% vs. 38.9%, P=0.123), % (23.3% vs.
5.6%, P=0.170), 94(6.7% vs. 5.6%, P>0.99), H<
44 (10.0% vs. 0%, P=0.327), S+ 7 € &4
(13.3% vs. 5.6%, P=0.676) 5 741422 9v] 3+
zFol = At gk A o)) YA AfF ARl E &
T Afelell A o)m] Q= zpol 7t AN (76.6% vs. 77.8%,
P>0.99). olgel HBJAAEE HF HEF(3/78,
3.85%), FAE AW (2/78, 2.56%), FEA - 197}
(2/78, 2.56%), AN ~EZ A AF-(1/78, 1.28%), A% 4
B (1/78, 1.28%) 7k AAth. QA HALLAQ d-
dimer (5.49 mg/L [IQR, 2.19—-12.81] vs. 6.65 mg/L
[IQR, 4.91—-13.96], P=0.280) 9} lactate (1.40 mmol/L
[IQR, 1.00—2.20] vs. 1.30 mmol/L [IQR, 1.00—2.20],
P=0.612) #LollA = &F o Atolel A FAI A Q1 Apo]= Kol
A ¢kokth(Table 1).

Table 1. Comparison of baseline demographics and laboratory findings between non-MTS group and MTS group in acute

DVT patients
Characteristic Non-MTS (n=60) MTS (n=18) P-value
Age (yr) 76.0 (65.5-82.0) 75.0 (62.0-80.0) 0.695
Male 25 (41.7) 7(38.9) >0.99
Vital sign
SBP (mmHg) 132.2+24.6 136.5+13.0 0.479
DBP (mmHg) 78.7+137 84.0+t120 0.141
HR (rate/min) 9431173 91.6+£23.0 0.596
RR (rate/min) 20 (18-20) 18.5 (18-20) 0.195
Temperature ("C) 36.7+0.6 37.0+0.7 0.188
SpO; (%) 97 (94-98) 97 (96-98) 0.458
Risk factors
Previous PTE/DVT 7(11.7) 3(16.7) 0.689°
Bed ridden state 24 (40.0) 9 (50.05) 0.451
Immobilization 12 (20.0) 7(38.9) 0.123
Active cancer 14 (23.3) 1(5.6) 0.170?
Recent trauma 4(6.7) 1(5.6) 1.000°
Major surgery 6 (10.0) 0 0.3272
Indwelling catheter 8(13.3) 1(5.6) 0.676?
Risk factor (=1) 46 (76.7) 14 (77.8) 1.000°
D-dimer (mg/L) 5.49 (2.19-12.81) 6.65 (4.91-13.96) 0.280
Lactate (n=74) (mmol/L) 1.40 (1.00-2.20) (n=58) 1.30 (1.00-2.20) (n=16) 0.612

Values are presented as median (interquartile range), number (%), or mean= standard deviation.
MTS, May-Thurner syndrome; DVT, deep vein thrombosis; SBP, systolic blood pressure; DBP, diastolic blood pressure; HR,
heart rate; RR, respiratory rate; SpO,, oxygen saturation by pulse oximetry; PTE, pulmonary thromboembolism.

3 Fisher's exact test.
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2. DVT 2 QFA

MTS group? -9 BE A-5-°lA 35 a4 DVT
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(Table 2). MTS group< ¥ -ddotel A9 45
(ilio—femoral DVT, 77.8% vs. 21.7%; P<0.001), 9449
oA AW 7EA] EA o] FRelstA HA A
< (mixed DVT, 44.4% vs. 10.0%; P=0.002), .77
By 9ol A g g d4d % (proximal DVT, 100.0%
vs. 68.3%; P=0.004)°] non—MTS group®l ]3] w&
Ao yebgth 22y dobg - gy e A fels &
T Abolell A {eJu| gl xpolE Holx] ¢k§kTtH(33.3% vs.
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ZAE A YH(65.0% vs. 33.3%, P=0.017).
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Table 2. Comparison of clinical findings between non-MTS group and MTS group in acute DVT patients

Non-MTS (n=60) MTS (n=18) P-value
Location of DVT 0.001
Right 20(33.3) 0
Left 28 (46.7) 17 (94.4)
Both 12 (20.0) 1(5.6)
llio-femoral DVT 13 (21.7) 14 (77.8) <0.001
Femoro-popliteal DVT 20(33.3) 8 (44.4) 0.389
Mixed DVT? 6 (10.0) 8 (44.4) 0.002»
Proximal DV T® 41 (68.3) 18 (100) 0.004»
PE 39 (65.0) 6(33.3) 0.017
Values are presented as number (%)
MTS, May-Thurner syndrome; DVT, deep vein thrombosis; PE, pulmonary embolism.
3 Both ilio-femoral and femoro-popliteal DVT.  Fisher's exact test. * DVT involvesiliac, femoral, or popliteal vein.
Table 3. Comparison of severity of PE between non-M TS group and MTS group in acute PE patients (n=45)
Non-MTS (n=39) MTS (n=6) P-value
Main pulmonary artery involvement 18 (46.2) 2(33.3) 0.678?
Major PE+intermediate PE 13(33.3) 2(33.3 >0.99?

Values are presented as number (%)

Major PE refers to PE with hypotension (systolic blood pressure<90 mmHg). Intermediate PE refers to PE with right ventricu-

lar dysfunction.
PE, pulmonary embolism; MTS, May-Thurner syndrome.
3 Fisher's exact test.
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