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DIAGNOSTICS
Underlying Anatomy and Typing Diagnosis of
May-Thurner Syndrome and Clinical Significance
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An Observation Based on CT
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22.5� 7.6 days, and 6.8�6.7 days (P¼0.002). IVTDs of sMTS,

Study Design. Cross-sectional study.
Objective. To explore the underlying anatomy of May-Thurner

syndrome (MTS) using computed tomography (CT) and discuss

its clinical significance for typing diagnosis.
Summary of Background Data. Because the anatomical

position of the corpse cannot fully illustrate the actual clinical

situation in vivo, the diversity of MTS has not been fully elucidated

yet.
Methods. We retrospectively analyzed the data of 69 patients

with MTS. By CT showing, patients were categorized to simple

MTS (sMTS, 22 patients), lumbar degeneration-related MTS

(dMTS, 33 patients) and other causes MTS (oMTS, 14 patients);

meanwhile, a healthy control group were set. Evaluated indexes

were onset age, course of disease, diameter of the iliac vein

tunnel (IVTD), lumbar degeneration-related iliac vein com-

pression (IVC), therapeutic effect, and diagnostic cutoff of risk

IVTD prone to MTS.
Results. The onset age of sMTS, dMTS, and oMTS were

respectively 42.3�6.5 years, 61.5�10.6 years, and 53.1�16.8

years (P<0.001); courses were respectively 12.1�9.2 days,
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dMTS, oMTS, and the control were respectively 2.52� 0.50

mm, 2.29�0.30 mm, 5.93�2.21 mm, and 4.34� 1.61 mm

(P<0.001). Lumbar degeneration-related IVC in dMTS

occurred at 41 places, including forward bulging or protruding

intervertebral discs (51%,17/33), osteophytes (50%,16/33), and

spondylolisthesis (19%, 8/33), but none happened in sMTS,

oMTS, and the control. Eighty-six percent of sMTSs, 55% dMTSs,

and none oMTSs needed intravenous stent-implanted operation

to obtain effective treatment. MTS type (Waldx2¼6.092,

P¼0.009), course (Waldx2¼4.618, P¼ 0.032), and treatment

plan (Waldx2¼14.748, P<0.001) markedly influence the

therapeutic result. The cutoff of risk IVTD for sMTS and dMTS

was 2.98 mm, which diagnostic sensitivity was 90% and

specificity 100%.
Conclusion. Owing to the distinct pathoanatomy and causes,

diagnosis in classification of MTS by CT is helpful in accurate

treatment program.
Key words: classification, computer, complications diagnostic
use, iliac vein compression syndrome, lumbar degeneration,
May-Thurner syndrome, therapy, tomography, x-ray.
Level of Evidence: 3
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M
ay-Thurner syndrome (MTS) was traditionally
known as iliac vein compression syndrome
(IVCS).1,2 Scholars have conducted many

studies on the mechanism of MTS.3–7 Some thought the
disease was a type of acquired lesion,8–11 and some
believed it was more likely congenital abnormity;12,13

furthermore, some data from autopsy as aforesaid obser-
vations based on implied multifarious variances in MTS.14

But owing to the anatomical position of the corpse cannot
fully illustrate the actual clinical situation in vivo, the
diversity of the disease has not been fully elucidated yet.
Therefore, this study further explored the etiology of
MTS, but different from previous cadaver researches, this
investigation was performed in vivo by computed tom-
ography (CT).
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Figure 1. CT image of a female of age 40 years of control group.
The map displayed the diameter (white line) of the left iliac vein
tunnel (IVT, big red arrow) 6.20 mm, which was measured on the
central cross-sectional CT image of the left iliac vein stretching
across the anterospine from right to left. The anterior border of the
IVT is the posterior wall of the right iliac artery (the front small red
arrow); the posterior border is the anterior margin of the vertebral
body (the rear small red arrow).

Figure 2. Low lumbar lordosis angle (red arrow) 132.628 measured
on the reconstructed sagittal plane image from the same object as
Figure 1. One side of the angle is perpendicular to the superior
border of the third lumbar and the other is the vertical of the
superior margin of the first sacral vertebrae.

DIAGNOSTICS Anatomy and Diagnosis of May-Thurner Syndrome � Ou-Yang and Lu
MATERIALS AND METHODS

General Resources
We conducted a cross-sectional study from July, 2009 to
June, 2014. The study utilized abdominal-pelvis part CT
images of Southeast Hospital, Xiamen University
as database.

Patient Selection
Consecutive patients with left low limb deep vein throm-
bosis (LDVT) were selected from the database of the time.
Inclusion criteria include (i) definitive diagnosis of MTS by
clinic and imageology, including ultrasound (US), CT, and
digital subtraction angiography (DSA); (ii) clinical and
imaging information are complete; (iii) treatment and fol-
low-up results can be traced back. Exclusion criteria include
LDVT caused by fracture of the lower limbs, pregnancy,
venous disease, and other causes that did not pose a com-
pression to the iliac vein.

Control Group
Control group includes (i) randomly selected from the data-
base of the time, with sex and age, respectively matching
with the patient group; (ii) abdominal-pelvic CT showed
normal; and (iii) lumbar CT appeared clear.

Patient Classification
According to the causes of iliac vein compression showed by
CT, patients were divided into three groups. (1) Simple MTS
(sMTS): the left iliac vein is simply pressed by the right iliac
artery from the front of it. (2) Lumbar degeneration-related
MTS (dMTS): in addition to the right iliac artery compressing
the opening of the left iliac vein, the lower lumbar degenerative
changes, such as a bulging or protruding disc, osteophyte,
sacral vertebrae spondylolisthesis, and anterior longitudinal
ligament ossification, compress the iliac vein from the back. (3)
Other causes MTS (oMTS): the LDVT resulted from diseases
as abscess from lumbar tuberculosis or purulent inflammation
and hematoma from compression fracture.

Patient Condition
The clinical manifestations included left lower limb swelling
and pain over a period that ranged from 1 day to 6 months,
with progressive worsening. Patients were admitted for
further management after primarily being diagnosed as
LDVT by emergency Doppler US. Iliolumbar plain CT
and deep vein CT venography were subsequently performed
for them to understand changes of the iliac veins and
structures around it. Then angiography and interventional
therapy were finished by DSA guidance.

See Figures 1–6 and Table 1.

CT Imaging
Dual-source CT (Siemens Somatom Definition AS 4D CT;
Siemens Company, Germany) was used. The scan range was
from the diaphragmatic surface (the second hepatic door) to
the popliteal vein. For direct lower extremity venous imaging,
Spine
the left foot dorsal vein was punctured and injected with
370 mgI/mL of iopamidol iodine contrast (licence number
H20053388, Bolaikexinyi Pharmaceutical Limited Liability
Company, Shanghai), and scanning was performed from the
foot to the head. The injection techniques included the use of a
double cylinder high pressure syringe (Medrad Stellant D,
Medrad Inc., Pennsylvania, U.S.A.), a 20G needle, 2 mL/s
injection velocity, 80 mL total volume, with scanning begin-
ning 35 s after the injection of contrast medium. The scanning
parameters included 80 to 100 kV of tube voltage, 80 to 120
mAsof tube current (care dose4D andcare kvwere adopted to
minimize the scan radiation dose), 1.5 mm pitch, 0.6 mm
collimating, 1.25 mm reconstruction thickness, and B20f very
smooth reconstruction algorithm. Patients received an aver-
age radiation dose of CTDI vol 27.06 to 40.40 mGy.
www.spinejournal.com E1285



Figure 3. Diameter of the iliac vein tunnel (IVTD) 2.83 mm (arrow)
of a 46-year-old female with simple MTS. No signs of degenerative
changes oppressing the left iliac vein were found on the transection
CT image. Therefore, the IVTD of the patient was deemed primary
stenosis.

Figure 5. CT from a 68-year-old female with lumbar generation-
related MTS presenting the diameter of the iliac vein tunnel
2.78 mm (arrow).

DIAGNOSTICS Anatomy and Diagnosis of May-Thurner Syndrome � Ou-Yang and Lu
Observation Indices
Iliac vein tunnel (IVT) in front of the lumbar: The left iliac
vein passes through the gap between the right iliac artery
and the lumbar spine.

IVT diameter (IVTD): Measured on the central cross-
sectional CT map of the left iliac vein stretching across the
anterospine from right to left, the minimal sagittal diameter
from the trailing edge of the right iliac artery to the leading
edge of the vertebra is referred to as the IVTD.

Lower lumbar lordosis angle (LLLA): Measured on the
CT middle sagittal plane of the lower spine obtained after
multiple plane reconstruction by CT postprocessing, this
angle is formed by two lines, one that is perpendicular to the
superior border of the third lumbar and the other is the
vertical of the superior margin of the first sacral vertebrae.
The forward angle between the two lines is considered
the LLLA.
Figure 4. Low lumbar lordosis angle 123.338 (arrow) of the same
patient as Figure 3. In addition, no signs of low lumbar degener-
ation-related iliac vein compression were found on the sagittal plane
image.

E1286 www.spinejournal.com
Extent of thrombosis by US: (i) level 1, embolism limited
to the iliac vein; (ii) level 2, embolism expanded to the
femoral vein; (iii) level 3, embolism affected the
popliteal vein.

See Figures 1–2.

Treatment Process and Effect Evaluation
According to documents15–18 and the author’s practical
experience, the therapeutic regimen was designed as pro-
grammed stage-treatment: the first phase, targeted intra-
venous catheter-directed thrombosis; the second phase,
intravenous mechanically thromb-broken aspiration and
balloon dilatation; the third phase, iliac venous stent
implantation. Postoperative anticoagulation was main-
tained for 6 months.
Figure 6. Low lumbar lordosis angle 117.868of the same patient as
Figure 5. The sagittal plane image demonstrated degenerative lower
lumbar slippage (bifid arrow). The iliac vein tunnel (IVT) became
narrow owing to the forward shift intervertebral disc of the fourth
and fifth vertebral bodies, which caused the iliac vein compression
(arrow). Thus, the IVT of the patient was considered secondum
stenosis.
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Therapeutic effect were classified to effective and inef-
fective treatment.19–20 Follow-up phase from 6 to 36
months were reported.21 In this study, no recurrence within
12 months after therapy was deemed effective treatment,
and relapse was considered invalid.

Evaluation Indexes
Sex incidence, onset age, course, IVTD, LLLA, lumbar
degeneration-related iliac vein compression (LDRIVC) signs,
compression sites, extent of venous thrombosis, therapeutic
effect, and diagnostic cutoff of risk IVTD prone to MTS.

Statistical Analysis
Differences between case and control groups were statisti-
cally analyzed by t test for age, IVTD, and LLLA, andx2 test
for LDRIVC signs and compression sites. Differences in
patient groups, including onset age, course, IVTD, LLLA,
compression sites, extent of venous thrombosis, and thera-
peutic effect were evaluated with variance analysis. Diag-
nostic response of curve (ROC) analysis was applied to
decide the cutoff of risk IVTD for MTS.

Logistic regression analysis was used to assess the influ-
ence factors for therapeutic effect. The independent vari-
ables were specified as the following: the course within 2
weeks was coded 1 and beyond 2 weeks was 2. sMTS was
coded 1, dMTS was 2, and oMTS was 3. Level 1 of venous
embolism was coded 1, level 2 was 2, and level 3 was 3.
Treatment programs were respectively coded 1 for the first
phase, 2 for the second phases, and 3 for the third phases.
Dependent variable was therapeutic effect that invalid
(relapse included) was 0 and valid was 1.

Images and therapeutic effects were assessed by two senior
experts (with 20 and 14 years’ experience in muscular-skeletal
radiological diagnosis and interventional therapy, respect-
ively). Results were reached by both consulting consensus. All
statistical analyses were performed using SPSS17.0 (SPSS
Company, Chicago, IL). When unilateral P � 0.05, the
differences were considered to be significant.
TABLE 1. General Characteristics of Case and Con

Groups Cases Onset or Inclus

Range

sMTS 22 31.0–54.0

dMTS 33 43.0–81.0

oIVCS 14 24.0–76.0

Control 380 15.0–92.0

Statistical analysist�,y 449 F¼ 5.135,P¼ 0.002;
(Ps-d¼ 0.008, Pd-

c¼0.002; Ps-o, Ps-c,
Pd-o and Po-c all

p>0.05)
�c indicates control group; d/dMTS, low lumbar degeneration-related May-Thurne
May-Thurner syndrome.

Ps-c means comparison among sMTS and its control group, and so on.
yBofferroni test was used in the statistical correction of multiple comparisons of me
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RESULTS

General Characteristics of Case and Control Groups
Six-nine patients were finally enrolled, consisting of 22
sMTSs patients, 33 dMTSs patients, and 14 oMTSs patients.
The control group had 380 health adults. In sMTS, six (27%,
6/22) were males and 16 (73%, 16/22) were females; in
dMTS, males were 12 (36%, 12/33) and females were
21(64%, 21/33); in oMTS, six were lumbar spine tuber-
culosis, four inflammative abscess, and four lumbar com-
pression fractures, with seven (50%, 7/14) males and seven
(50%, 7/14) females. In control group, 179 were males and
201 were females. In case-group the LLLA were respectively
125.92�4.85 (o) and 123.22�6.11(o) for males and females
(t¼2.012, P¼0.049), and in control-group the LLLA were
respectively 136.64�12.24 (o) and 134.05�8.88 (o) for
males and females (t¼2.280, P¼0.023). General infor-
mation of all groups were presented in Table 1.

Indices of Image and Evaluations
The LDRIVC signs in dMTS occurred at 41 places, includ-
ing forward bulging or protruding intervertebral discs (51%
of incidence, 17/33), osteophytes (50%, 16/33), and lower
lumbar spondylolisthesis (19%, 8/33). In oMTS, only one
spondylolisthesis happened at the fifth lumbar vertebrae but
that did not press into the iliac vein. IVTD and LLLA of case
and control groups were measured as shown in Table 2. For
sMTS and dMTS, the IVTD was positively correlation with
LLLA (the former r¼0.801, P<0.001; the latter r¼0.449,
P¼0.009); but whether for oMTS or the control, the
correlations between IVTD and LLLA did not show stat-
istical significance (the former r¼0.094, P¼0.750; the
latter r¼0.084, P¼0.103).

In control group, 11 forward bulging or protruding disc
(3%, 11/380) and 45 ventro-osteophytes (12%, 45/380)
were detected for the segment of the fourth and fifth lumbar,
but all these problem discs and osteophytes did not compress
into the iliac vein.
trol Groups

ion Age (yr.) Course of Disease (day)

x̄�SD Range x̄�SD

42.3�6.5 1.0–40.0 12.1� 9.2

61.5�10.6 2.0–120.0 22.5� 7.6

53.1�16.8 3.0–30.0 6.8�6.7

47.4�23.0 – —

F¼7.806,P¼0.002
( Ps-d¼0.010, Pd-

o¼0.010, Ps-
o¼0.690)

r syndrome; o/oIVCS, other cause iliac vein compression; s/sMTS simple

ans.

www.spinejournal.com E1287



TABLE 2. CT Measured Values of IVTD and LLLA in Case and Control Groups

GroupS IVTD (mm) (95% CI) LLLA (o) (95% CI)

sMTS 2.52� 0.50 (1.88–3.12) 124.41�3.93 (119.37–129.45)

dMTS 2.29� 0.30 (1.77–2.82) 121.82�5.37 (117.71–125.93)

oIVCS 5.93� 2.21 (5.13–6.74) 129.50�5.93 (123.19–135.82)

Control group 4.34� 1.61 (4.18–4.50) 135.54�12.85 (134.33–136.76)

Statistical analysis� F¼32.649, P<0.001; (Ps-d¼1.000, Ps-
o<0.001, Ps-c<0.001, Pd-o<0.001, Pd-

c<0.001,Po-c¼0.001)

F¼18.654, P<0.001; (Ps-d¼1.000, Ps-
o¼1.000, Ps-c<0.001, Pd-o¼0.274, Pd-

c<0.001,Po-c¼0.393)

c indicates control group; d/dMTS, low lumbar degeneration-related May-Thurner syndrome; IVTD, diameter of the iliac vein tunnel; LLLA, lower lumbar
lordosis angle; o/oIVCS, other cause iliac vein compression; s/sMTS, simple May-Thurner syndrome.
�Bofferroni test was used in the statistical correction of multiple comparisons of means.
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The compression sites displayed by DSA and the extent of
LDVT showed by US of various MTS consisted with that
presented on CT images (See Table 3, Figures 7–8).

Therapeutic Effect and Influencing Factors
In the first stage: 15 of 69 patients got valid treatment
without recurrence during follow-up period, and 54 patients
remained invalid were arranged to perform next therapeutic
process. In the second stage: 26 of 54 patients gained
primary effective treatment and 28 patients being still inva-
lid; however, 9 of 26 valid patients relapsed during follow
up, only 17 patients obtained final effective treatment.
Invalid 28 patients and relapsed nine patients entered into
the third stage treatment. After iliac vein stenting, remaining
37 patients achieved effective patency of the left iliac vein.
See Table 4.

Logistic regression analysis demonstrated that IVCS
type (b¼1.567,Waldx2¼6.902, P¼0.009, odds ratio,
OR,¼4.794), course(b¼ –1.908, Waldx2¼4.618,
P¼0.032, OR¼0.148), and treatment plan(b¼3.080,
Waldx2¼14.748, P<0.001, OR¼21.749) markedly influ-
enced the therapeutic result, but extent of embolism not
(b¼-0.214, Waldx2¼0.149, P¼0.699, OR¼0.807).

Diagnostic Cutoff of Risk IVTD
Because of sMTS and dMTS had a common anatomical
feature of narrow IVTD, both generally were named IVTD-
TABLE 3. Sites of Iliac Vein Compression and Exte

Groups Cases Sites of IVC by DS

Right Ahead
of the L4–5

Disc�
Left Front
of the L5

Right A
of the

oMTS 22 4 (18%) 0 4 (18

dMTS 33 9 (26%) 3 (9%) 18 (56

oIVCS 14 0 0 0

Test 69 x2¼ 19.305,
P<0.001

dMTS indicates low lumbar degeneration-related May-Thurner syndrome; DSA, di
cause iliac vein compression; oMTS, May-Thurner syndrome; US, ultrasound sono
�the L4–5 disc, the disc between the fourth lumbar and the fifth lumbar.
yFisher precise algorithm.

E1288 www.spinejournal.com
narrow MTS. The IVTD of both was 2.41�0.40 m) (95%
CI: 1.83 –2.97 mm). Taken the IVTD of the control group
as disease-free team, a ROC was obtained. The cutoff value
of IVTD for risk of MTS was 2.98 mm and the area under
curve (AUC) was 0.96, which diagnostic sensitivity was
90%, specificity 100% and Youden index 0.9.

DISCUSSION

Pathological Anatomy of MTS Based on CT
According to CT anatomical features, the authors classified
MTS into three groups, sMTS, dMTS, and oMTS. Results
showed that both sMTS and dMTS had common charac-
teristics as narrow IVTD, small LLLA, and sex composition,
but were markedly differences in onset age, LDRIVC signs,
compressed sites of the iliac vein, extent of venous embo-
lism, and therapeutic effect.

Forward bulging or protruding intervertebral discs,
anterior vertebral osteophytes, and lumbar spondylolisthe-
sis wedge-likely press into the iliac vein from the posterior
direction, producing MTS presentation (named dMTS) as
sMTS. This suggests that many patients, even those with
congenitally narrow IVTD, do not necessarily develop to
MTS without LDRIVC. Low lumbar degenerative changes
induce or aggravate MTS. Although they both are caused by
IVTD stenosis, sMTS is a congenital developmental vari-
ation, and may be referred as primary channel narrow;
nt of thrombosis of Case Groups

A Extent of Thrombosis by US

head
L5

Right Front
of the L5

Limited to
the Iliac

Vein

Extended to
the Femoral

Vein

Extended to
the Popli-
teal Vein

%) 14 (64%) 0 6 (27%) 16 (73%)

%) 3 (9%) 6 (18%) 10 (30%) 17 (52%)

0 4 (29%) 6 (43%) 4 (29%)

— P¼0.033y

gital subtraction angiography; IVC, iliac vein compression; oIVCS, other
graphy.
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Figure 7. CT from a patient of age 67 years with lumbar degener-
ation-related MTS and presented the osteophyte (arrow) at the right
front of the fifth lumbar protruding forward the iliac vein tunnel
(IVT), which caused an acquired (or secondum) stenosis of the IVT.

DIAGNOSTICS Anatomy and Diagnosis of May-Thurner Syndrome � Ou-Yang and Lu
dMTS is complicated by lower lumbar degeneration and is
considered secondary channel stenosis. As a physiological
factor, LLLA was smaller in females than in males.
Decreased LLLA would shorten the distance between the
lumbar lordosis point and the iliac artery, leading to a
decreased IVTD. For this reason, the disease is more com-
mon in females than in males. The oMTS did not exhibit
abnormal small IVTD and LLLA, in contrast, which became
slightly larger than that of the control owing to ‘‘mass
effect’’ of hematoma or abscess. The oMTS had no regular
patterns in sexual incidence, onset age, compression pos-
itions, and LDVT scopes.

Different Therapeutic Effects of Various MTSs
Once MTS occurs, vena cava filter and stent placement are
generally the first line treatments.18,22,23 Simple catheter-
directed intravenous thrombolysis usually could not recanalize
the iliac vein or prevent the recanalized vein from relapsing.
Complex treatments were recommented. In this study, 86%
sMTSs and 52% dMTSs needed intravenous stent-implanted
Figure 8. Map of intravenous balloon dilatation by digital subtraction
angiography of the same patient as Figure 7, and showed a stenosis
of the vein cavity corresponding to the osteophyte site (arrow).

Spine
operation to obtain effective treatment, but none of oMTSs
had stent-implanted operation before the iliac vein recanaliza-
tion. Postoperative anticoagulation management for 6 months
was inevitable to inhibit LDVT recurring.

Results indicated that MTS type, course, and treatment
plan markedly influence the therapeutic result. Owing to the
degeneration-related compressions develop slowly; the
course of dMTS was longer than that of sMTS and oMTS.
Compression sites of dMTS most commonly occurred at the
right ahead of the fifth lumbar vertebra body or the fourth-
fifth lumbar intervertebral discs, whereas that of sMTS
often located the right front of the fifth lumbar vertebra
body where is the origin of the left iliac vein, and which of
oMTS were diffusely around the iliac vein and nonsolid
compression. This may be the anatomical basis for extent of
thrombosis caused by sMTS being serious than that of
dMTS-caused and oMTS-originated. The differences of
extent of venous embolism in three case groups were stat-
istically significant, but wald x2 test did not demonstrate
extent of embolism had an effect on therapeutic result with
significance, this might be because of less samples.

Cutoff of IVTD Value for Risk of sMTS and dMTS
The shape of the iliac vein and its peripheral interspaces and
the lower lumbar spine curvature in cadavers are very
different from that in vivo. IVTD in cadavers does not
accurately reflect the true channel size in vivo. Confined
by techniques and methods of study, in a long term no
research reports on the relationship between IVTD and
lower lumbar degenerative changes. CT has potential diag-
nostic superiority in subtle anatomy of vivo.24–26 Stenosis of
the IVTD and compression of the iliac vein are the direct
causes of MTS. For MTS, the key problem that imaging
diagnosis needs to solve is the risk assessment and diagnosis
in advance. Kibbe et al27 found, in a group of patients with
LDVT diagnosed by CT-angiography, that the diameter of
the iliac vein in 24% of the patients were reduced by more
than 50%, and in 66% of patients, it was reduced by 25%.
Carrs et al28 observed that the diameter of the left iliac vein
decreased by 1 mm, the rate of incidence of LDVT increases
by 1.68. In this study, the stenosis cutoff of risk IVTD was
2.98 mm for IVTD-narrow MTS, with AUC being 0.96
(mm)2, diagnostic sensitivity being 90%, specificity being
100% and Youden index being 0.9. This cutoff value was
more direct, convenient, and practical in clinical diagnostic
using than previous results. Although oMTS had a common
characteristic of iliac vein compression as sMTS and dMTS,
the IVTD became wider because of hematoma or abscess,
and the soft compression factors decrease the difficulties of
thrombolysis therapy.

Value and Limitation of this Study
Understanding IVTD is very important for early precaution
of IVTD-narrow. The risk patient could change sleeping
positions, such as the lateral position or the prone position,
to enlarge the IVTD with forward lumbar curvature being
reduced (because IVTD was positively correlation with
www.spinejournal.com E1289



TABLE 4. Interventional Treatment Results in Each Treatment Stage of Various IVCS

Groups
(Patients)

First Stage (69 Cases) Second Stage (54 Cases) Third Stage (37 Cases)

Valid Invalid Valid Invalid Valid Invalid

No Recur Recur No Recur Recur No Recur Recur

oMTS (22) 0 0 22 3 3 16 19 0 0

dMTS (33) 5 0 28 10 6 12 18 0 0

oIVCS (14) 10 0 4 4 0 0 0 0 0

X2 test 27.270 12.186 —

P <0.001� 0.002� —

dMTS indicates low lumbar degeneration-related May-Thurner syndrome; IVCS, iliac vein compression syndrome; oIVCS, other cause iliac vein compression;
oMTS, May-Thurner syndrome.
�Valid cases were effective therapeutic patients without relapse; invalid cases included unresponsive patients and recurrent patients.

DIAGNOSTICS Anatomy and Diagnosis of May-Thurner Syndrome � Ou-Yang and Lu
LLLA), which prevents the iliac vein from being compressed
by the pulsating right iliac artery and lumbar degenerative
changes. Another important significance lies in introducing
additional attention to the IVT and IVTD in CT diagnosis
for lower back pain subjects, but traditional imaging diag-
nosis shows more solicitude for influences of the lumbar
degeneration on the spinal canal or nerve root.

However, this study had some technical limitations.
There was no imaging analysis for the structures inner
the lumen of iliac vein, which might be important for
accelerating thrombosis and affect the therapeutic effect.
In addition, the sMTS and dMTS groups were all embolism
patients based on the clinical presentation and lacked of
prothrombosis and incomplete thrombosis patients. There-
fore, the risk threshold of 2.98 mm is lower than the actual
value. Future studies are aimed at fully leveraging the
advantage of multimode imaging to reveal precise anatomy,
pathology, and physiology changes in this disease to estab-
lish more effective preventive and curative measures.
E1
Key Points
290
Different from previous cadaver researches, this
investigation was performed to understand the
underlying anatomy of May-Thurner syndrome
(MTS) in vivo by CT.

MTS are categorized to simple MTS, lumbar
degeneration-related MTS, and other causes
MTS by the differences of the anatomy and
causes of iliac vein compression showed by CT.

Three subtypes of MTS are distinct in onset age,
course, lumbar degeneration-related iliac vein
compression, compression site, extent of venous
embolism, and therapeutic effect. Classified
diagnosis of MTS by CT is helpful in accurate
treatment program.
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