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Abstract

Introduction: May-Thurner Syndrome (MTS) is a condition in which the left common iliac vein is compres-
sed by the right common iliac artery, which together with intraluminal vein changes can lead to clinically
symptomatic venous outflow obstruction. Patients having such pathology may suffer from symptoms of
venous hypertension as well as lower leg deep venous thrombosis. In most of the MTS cases, static and
continuous compression is observed which can also lead to the intraluminal spur formation. According to
the literature, among the factors which can influence the severity of iliac vein compression, lumbar spinal
degeneration can also be mentioned. Considering the aortic bifurcation anatomical conditions, also other,
non — degenerative changes of the lumbar vertebral column segment can be taken into consideration.
Aim: This study aimed to reveal the prevalence of the left common iliac vein compression in young he-
althy individuals as well as to assess the severity of the left iliac vein compression provoked by lumbar
hyperlordosis.

Material and methods: The study was performed on a group of 207 volunteers of both sexes, aged 21-27
yrs. using ultrasound examination to measure the diameter of the right common iliac vein as well as the
diameter of the left common iliac vein in the area of the possible compression by the right iliac artery.
In all the patients the measurements were performed in the supine position as well as in the provoked
lumbar hyperlordosis position. In all the individuals the presence of the symptoms and signs of the lower
leg chronic venous disease were investigated.

Results: The mean anterior-posterior diameter of the right common iliac vein in the standard supine position
in the whole study group was 5.71 mm (% 0.6 mm). The mean diameter of the left common iliac vein in
a normal horizontal position was 4.87 mm (£ 0.6 mm) with a range from 3.8 mm to 6.2 mm. In most of
the cases, the difference between the left and iliac common vein diameter (when measured in the place
of the right iliac artery crossing) did not exceed 20%. In 15.9% of the study subjects, the right and left iliac
vein diameter difference ranges between 20-30% and in 2.41% only, the diameter difference over 30%
was noticed (in none of the cases the stenosis exceeding 40% of the vein diameter was found). Looking
for the effect of the overlordosis on the proclivity to decrease left iliac vein diameter, in the provoked
hyperlordosis position the changes of the iliac vein diameter in the range of 21-30% were observed in
15.9% and over 30% in 2.4% of the study subjects. Hyperlordosis presence was also responsible for the
shift towards lower left iliac vein diameter — in 36.2% of the patients, the left iliac vein diameter below
4 mm was noticed including 1.9% of individuals with a diameter not exceeding 3 mm. In the analysis,
there was no statistically significant correlation between the presence of the reported CVD symptoms in
the left leg and the reported diameter reduction between the right and left iliac veins in the population of
the studied young individuals.
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Conclusions. Left common iliac vein compression may be anatomically conditioned at least in some of
the young population individuals. Lumbar hyperlordosis influence on the left common iliac vein diameter
suggests that also in healthily individuals, an incorrect spinal position can promote the occurrence of the
left iliac vein compression. Further studies are needed to assess the haemodynamic influence of these
findings on the lower leg venous outflow.
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Streszczenie

Introduction

Wstep. Zespot May-Thurnera koresponduje z anatomicznie istotnym uciskiem lewej zyty biodrowej wspél-
nej przez prawg tetnice biodrowa wspdlna. Sytuacja ta w pofaczeniu ze zmianami wewnatrz $wiatta zyt
moze prowadzi¢ do klinicznie objawowej obturacji odptywu zylnego. U pacjentéw z takg patologia moga
wystepowac objawy nadcisnienia zylnego oraz zakrzepicy zyt gtebokich koriczyn dolnych. W wigkszos$ci
przypadkéw MTS obserwuje sie statyczny i ciggty ucisk, ktéry moze prowadzi¢ do powstania miejscowego
przerostu btony wewnetrznej (,0strogi”) w $wietle naczynia. Wedtug pi$miennictwa wérdd czynnikéw
mogacych wptywaé na stopien ucisku zyty biodrowej mozna wymieni¢ zwyrodnienie odcinka ledzwiowe-
go kregostupa oraz biorgc pod uwage warunki anatomiczne rozwidlenia aorty inne, niezwyrodnieniowe
zmiany tego odcinka.

Cel pracy. Celem pracy byto wykazanie czestosci wystepowania ucisku lewej zyty biodrowej wspdlnej
u miodych i zdrowych oséb oraz ocena nasilenia ucisku lewej zyty biodrowej wywotanego hiperlordoza
ledzwiowego odcinka kregostupa.

Materiat i metody. Badanie przeprowadzono w grupie 207 ochotnikdw obu ptci w wieku 21-27 lat. Za
pomocg badania ultrasonograficznego oceniano $rednice prawej zyty biodrowej wspolnej oraz $rednice
lewej zyty biodrowej wspdlnej w okolicy mozliwego ucisku przez prawa tetnice biodrowa. U wszystkich
pacjentow pomiar wykonywano w pozycji lezacej oraz w pozycji wywotanej hiperlordozy ledZzwiowe;j.
U wszystkich pacjentow badano obecnos¢ objawoéw i oznaki przewlektej choroby zylnej podudzi.
Wyniki. W catej badanej grupie $rednia przednio-tylna Srednica prawej zyty biodrowej wspdlnej w stan-
dardowym utozeniu na plecach wynosita 5,71 mm (+0,6 mm). W tej grupie $rednia $rednica lewej zyty
biodrowej wspdlnej w prawidtowej pozycji lezacej wynosita 4,87 mm (£0,6 mm), pozostajac w zakresie
3.8-6.2 mm. W wiekszosci przypadkdéw réznica pomiedzy srednicg zyty biodrowej lewej i zyty biodrowej
wspolnej mierzonej w miejscu przecigcia prawej tetnicy biodrowej nie przekraczata 20%. U 15,9% badanych
réznica $rednicy zyty biodrowej prawej i lewej wahata sie w granicach 20-30%, a tylko u 2,41% stwierd-
zono réznice $rednicy powyzej 30% (w zadnym przypadku zwezenie nie przekraczato 40% $rednicy zyty).
Poszukujac wptywu prowokowanej pozycji hiperlordozy na redukcje $rednicy zyty biodrowej lewej, zaob-
serwowano zmiany wymiaru $rednicy naczynia w zakresie 21-30% u 15,9% i ponad 30% u 2,4% badanych.
Obecnos$¢ hiperlordozy byta rowniez odpowiedzialna za przesuniecie warto$ci pomiarow $rednicy zyty
biodrowej lewej w kierunku warto$ci nizszych — u 36,2% pacjentéw stwierdzono $rednice zyty biodrowe;j
lewej ponizej 4 mm, w tym 1,9% osoby o $rednicy nieprzekraczajacej 3 mm. W analizie nie stwierdzono
istotnej statystycznie korelacji miedzy wystepowaniem zgtaszanych objawow przewlekfej choroby zylnej
w konczynie dolnej lewej a obserwowanym zmniejszeniem $rednicy miedzy zytg biodrowa prawa i lewg
w populacji badanych mtodych oséb.

Whioski. Widoczny w badaniach i uwarunkowany anatomicznie ucisk zyty biodrowej wspdlnej lewej jest
rozpoznawany przynajmniej u czesci os6b w populacji mtodych ludzi. Wptyw hiperlordozy ledzwiowej na
$rednice lewej zyty biodrowej wspolnej sugeruije, ze u oséb zdrowych nieprawidtowa pozycja kregostupa
moze réwniez sprzyjac¢ wystapieniu ucisku lewej zyty biodrowej. Potrzebne sg dalsze badania, aby ocenié¢
wplyw powyzszych obserwacji na potencjalne zaburzenia odptywu krwi z korczyn dolnych.

Stowa kluczowe: zespdt May-Thurnera, zyly biodrowe, zespét uciskowy, hiperlordoza
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of May and Thurner, from whom the syndrome is na-
med. According to their research, published in 1957 and

May-Thurner syndrome (MTS) belongs to the vascular
compression syndromes and can potentially lead to a si-
gnificant level of venous outflow obstruction as well as its
clinical consequences. Historically, in 1908 Mc Murrich
based on the cadaver study discovered the presence of
the leftiliac vein obstructive changes in several examined
subjects (29.9%) suggesting the relationship between
these findings and left-leg DVT [1]. The next significant
step towards the comprehensive understanding of the
iliac vein compression pathology came with the study

https://journals.viamedica.pl/chirurgia_polska

performed on 430 cadavers, lesions in the left common
iliac veins were found in 22% of the studied cases. The
authors of the research postulated that the observed
changes, described as intraluminal “spurs” were related
to the chronic compression of the left common iliac vein
by the right iliac artery [2].

Cockett and Thomas in 1965, investigated 29 patients
with proximal lower leg DVT documented the leftiliac vein
stenosis presence and suggested the possible clinical link
between its occurrence and iliofemoral DVT. The authors
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of the study also documented that due to the nature of
the stricture/stenosis, the simple decompression does
not recanalize the affected vein [3].

The left iliac vein compression is observed in several
asymptomatic patients undergoing imaging studies of
the region of aortic bifurcation and iliac vein confluence
which can also suggest that at least in some patients the
presence of the non-significant left iliac vein compression
is a normal anatomical condition related to the local ana-
tomy [4-6]. Most of the cases of iliac vein compression
noticed in imaging studies remain clinically silent. The
true incidence of the left iliac vein compression sympto-
matic cases (which correspond with the May-Turner syn-
drome definition) remains unknown. Among symptomatic
patients, both acute cases (with acute proximal DVT), as
well as chronic ones (with chronic venous disease — CVD,
symptoms and signs), can be found [7-9]. In the latter
group, the symptoms related to venous hypertension
including leg pain, heaviness, a sensation of swelling,
venous claudication, as well as signs of the CVD such as
leg oedema, trophic changes or venous leg ulcers can be
observed. Considering the high prevalence of CVD in the
community, in many cases, it is difficult to confirm the
real relationship between iliac vein compression and CVD
development as well as its severity. The multifactorial
aetiology of CVD as well as the lack of the proper criteria
for the haemodynamically significant venous stenosis,
at least for now does not allow to define the degree of
the stenosis which became critical in terms of symptoms
and signs occurrence [10, 11]. In most of the studies fo-
cus on the invasive treatment of this pathology (left iliac
vein compression) the criteria of stenosis exceeding 50%
stenosis are used [12, 13].

According to recent observations and suggestions,
the presence of iliac vein obstruction can be an impor-
tant compound leading to pelvic venous disorders re-
lated to venous hypertension [14, 15]. In patients with
the presence of the iliac vein obstructive changes in not
only the lower leg but also pelvic venous symptoms can
be observed. Additionally, the presence of venous hy-
pertension in the pelvic venous circulation can lead to
the development of the lower leg varicose veins of the
pelvic origin. In the recently published SVP (Symptoms,
Varicose vein, Pathology) classification, compression
syndromes are listed among important factors related
to the pathogenesis of pelvic venous hypertension oc-
currence [16].

As mentioned above, the presence of iliac vein com-
pression can increase the risk of the proximal, iliofemoral
DVT. The estimated prevalence of the MTS related DVT
(mostly iliofemoral DVT) in the whole DVT population
is relatively low: 2-3% [17, 18], however, much higher
in the patients with left leg proximal iliofemoral DVT.
This observation is linking the iliac vein compression
and its intraluminal abnormalities with the obstructive
compound of the Virchow triad [19, 20]. According to
several authors, in patients with proximal iliofemoral
DVT in approximately 50-70% of the patients, some
levels of compression and/or the presence of intralum-

inal changes in the left iliac vein can be found [21-23].
Despite the fact of the relatively low prevalence of the
massive iliofemoral DVT in the general population, it
should be emphasized that the clinical symptoms as
well as consequences of deep vein thrombosis in this
location remain significant.

MTS affects both, female and male populations, with
a higher prevalence among middle-aged women [24, 25].
Looking for the factors which can be potentially related to
the left iliac vein haemodynamically significant stenosis
development leading to the MTS occurrence, not only
anatomical but also haemodynamic factors should be
taken into consideration. Except for the iliac vein anato-
mical compression, the chronic pulsatile compression of
the left common iliac vein by the right commoniiliac artery
results in the formation of the fibrotic adhesions leading
to partial or complete iliac vein obstruction. Chronic irri-
tation of the vascular endothelium, as well as the venous
wall, led to the accumulation of collagen and elastin as
well as the formation of venous “spurs” — which is de-
scribed as the replacement of the normal intima-media
of the vein by well organized connective tissue often
covered with endothelium and increasing the level of
venous obstruction [26].

Besides compression location as well as chronic iliac
artery pulsation on the left iliac vein, another possible
factor which can potentially influence the severity of the
outflow obstruction and vein compression can be the
presence of degenerative changes in the lumbar vertebral
column. Ou-Yang et al. suggested categorizing the pa-
tients with iliac vein compression into 3 groups including
traditional MTS, those with lumbar degeneration as well
as the third group with MTS being related to other cau-
ses [27]. When comparing the group characteristics, the
median age of the patients with lumbar degenerated MTS
was significantly higher than in the rest of the MTS sub-
jects (61.5 + 10.6 years vs 42.3 + 6.5 years). Several chan-
ges related to the lumbar degeneration-related MTS could
be identified including forward bulging or protruding of
the intervertebral disc, osteophytes and spondylothesis
[27]. In the literature, several case reports concerning the
potential influence of vertebral degeneration changes or
spinal/vertebral surgery on the symptomatic course of
MTS can be identified, in most of the cases concerning
significant vertebral column pathology [28-32].

In most of the available reports concerning the clinical
significance of the changes related to the vertebral co-
lumn pathological, degenerative or traumatic conditions
of the lumbar vertebras are mentioned [28-35]. This is in
accordance with the fact of limited prevalence of MTS in
a very young patient population where this pathology is
very rarely observed. However, also in these young indi-
viduals, the potential vertebral column abnormalities can
be observed leading not only to the postural changes but
also venous outflow disturbances influencing both lower
leg as well as pelvic venous systems. In the presented stu-
dy the importance of the lumbar vertebra overlordosis in
young individuals was investigated. The prevalence and
the severity of the iliac vein compression in the normal

https://journals.viamedica.pl/chirurgia_polska
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supine position as well as in the hyperlordosis position
in young individuals were investigated.

Material and methods

The study was performed on 207 volunteers of both
sexes aged 21-27 years (median age 24 years) includ-
ing 131 women (63.4%) and 76 men (36.7%). Accord-
ing to the CEAP evaluation in 11 women and 1 man
C1 pathology (spider veins) was recognized. No cases
of C2 and more advanced CVD signs were recognized.
Clinical symptoms of CVD including leg heaviness, pain,
a sensation of swelling and night cramps have been
reported in 23 women (17.6%) and 12 men (15.8%). In
most of the patients (77% — 27 pts.) of the symptomatic
group bilateral symptoms were found, in the remaining
8 subjects, in b cases the complaints were reported in the
left leg in 3 cases in the right one. In all the patients the
presence of the previous or current deep or superficial
vein thrombosis was excluded. Another exclusion criteria
were previous vertebral or pelvic fractures or trauma as
well as previous vertebra stabilization surgery or recog-
nized discopathy.

In all the patients an ultrasound examination of the
lower limb venous system was performed to exclude the
DVT presence or the presence of post-thrombotic chang-
es and to confirm the patency of the deep vein system.
The US study of the proximal part of the lower leg vein
system was performed in the supine position using SIE-
MENS Acuson X300 Machine and a 2.5-5 MHz probe. In
each patient, the measurements in two positions (both
supine) were performed: 1 — standard horizontal supine
position, 2 — in supine position with hyperlordosis.

During the first measurement, after visualization of
the iliac vein confluence, both common iliac veins and
arteries the diameter of the left and the right commoniiliac
veins was measured. The measurement of the left iliac
vein diameter (anterior-posterior) was performed at the
level of the right iliac artery crossing the leftiliac common
vein. The right iliac artery diameter was measured at the
same distance from the iliac vein confluence as on the left
side. The measurement of the diameter of the iliac veins
in the selected points was performed on the top of the
inspiration phase — in each patient and each position the
3 measurements were performed in each patient and the
mean value was used for further analysis. The second-
ary measurements were performed in the hyperlordosis
position with the 12 cm high roller positioned under the
patient’s lumbar spine (Fig. 1). During all measurements,
the compression of the vein lumen by the probe was
strictly avoided.

In the analysis of the results the differences between
the right and left iliac vein diameter were evaluated in the
normal and hyperlordosis position including the diame-
ter changes in the place of the right iliac artery crossing
the left iliac vein. In the statistical analysis, the Statistica
version 13.3 program (StatSoft Poland) was used. In the
statistical analysis, initially, the distribution of the results

https://journals.viamedica.pl/chirurgia_polska

Figure 1. Ultrasound measurement of the iliac vein diameters
performed in the hyperlordosis position

was evaluated. In the analysis of the results Kolmogo-
rov-Smirnov, as well as Shapiro-Wilk tests, were imple-
mented. The differences between the diameters were
compared in the whole group as well as in the groups
according to the patient’s gender. T-student as well as the
Mann-Whitney test were also applied. The statistic value
of p < 0.05 was taken as statistically significant. All the
patients were volunteers and the project was approved
by the local institutional review Board.

Results

The mean anterior-posterior diameter of the right
common iliac vein in the standard supine position in the
whole study group was 5.71 mm (£ 0.6 mm). The mean
diameter of the left common iliac vein in a normal hori-
zontal position was 4.87 mm (+ 0.6 mm). The minimum
and maximum right common iliac vein diameter in the
study population and US evaluation were 4.4 mm and
7.5 mm. The respective values for the left iliac vein dia-
meter were from 3.8 mm to 6.2 mm. The results of the
US measurements in the individual patients are presented
in Figure 2. According to the statistical analysis, some
gender differences in the initial measurements were also
noticed between male and female populations concerning
the size of the studied veins — the mean diameters of
women'’s left and right common iliac veins are smaller
than men’s — concerning the right common iliac vein,
this difference was statistically significant (Table I).
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Table I. Gender-related differences of the left and right iliac
vein diameter between female and male populations

Vein Women Men Statics value of the
diameter difference
(T-student test)

Right commaon iliac vein 548 + 0.6 548 = 0.6 p < 0.05

diameter

Left common iliac vein diameter | 4.7 = 0.55 514 = 0.6 p > 0.05

in the place of the right iliac
artery crossing

Despite the fact of the relatively low difference be-
tween the main diameter of the right and left common
iliac vein in the whole study group, the important diffe-
rences were noticed in the individual cases. In most of
the cases, the difference between the left and iliac com-
mon vein diameter (when measured in the place of the
right iliac artery crossing) did not exceed 20%. In 15.9%
of the study subjects the right and left iliac vein diame-
ter difference was between 20-30% and in 2.41% only,
a diameter difference of over 30% was noticed (Fig. 3).

O Women

5.6 &

o
N
o5
%
o

Diameter [mm]
N
)

In none of the cases the stenosis exceeding 40% of the
vein diameter was observed.

Comparing normal supine position with iliac vein
diameter measurement in hyperlordosis in the whole
study group, both, right and left iliac veins changed their
diameters by a mean of 0.71 (+ 0.34) for the right and
mean of 0.68 (+ 0.29) for left common iliac vein, howe-
ver, according to the statistical analysis these differences
were not statistically significant (p > 0.05; T-student test).
Looking for the effect of the lumbar hyperlordosis on the
proclivity to decrease iliac vein diameter according to the
patient gender, an influence of this position in males and
females was also investigated. In the male population
right CIV diameter decreased by 0.73 mm (= 0.4 mm) in
the hyperlordosis position and this difference was stati-
stically significant (p < 0.05; T-student test). On the left
side, a statistically non-significant CIV diameter decrease
of 0.63 mm (%= 0.23 mm) was observed. In the female
patients, hyperlordosis decreased the right commoniiliac
vein diameter mean by 0.7 mm (% 0.3 mm) and the left
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Figure 2. The diameter of the left common iliac vein in the studied population measured in a supine position — individual subject

results including the patient gender
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Severity of left iliac vein stenosis — percentage ranges of the diameter differences
between right iliac vein and left iliac vein in the area of the right iliac vein crossing

Figure 3. The percentage range of the difference in diameter between the right and left iliac veins in the study population
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Figure 4. Comparison of right and left common iliac vein’s diameter in two positions: normal supine and hyperlordosis among

women (4A) and men (4B)
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Figure 5. The diameter of the left common iliac vein in the studied population measured in the lumbar hyperlordosis position —

individual subject results including the patient gender

CIV by 0.78 mm (+ 0.27 mm), however, these differences
were not statistically significant (Fig. 4).

Considering the distribution of the results of the vein
diameter measurements in the hyperlordosis position
(Fig. ), the analysis of the range of diameter changes in
the study population was performed (presented in Figu-
res 6a and 6b for right and left iliac veins, respectively).

According to the performed analysis in the hyperlor-
dosis position changes of the left iliac vein diameter in
the range of 21-30% were observed in 13.5% and over
30% in 0.9%. On the right side, the respective values were
7% and 1.5%. An interesting observation concerns the
analysis of the diameter of the left common iliac vein in
individual patients. As presented in Figure 7, despite the
previously presented lack of this vein statistically signifi-
cant mean diameter reduction in the whole study group
in the lumbar hyperlordosis position, the shift towards
low left iliac vein diameter in a significant number of
patients was noticed.

https://journals.viamedica.pl/chirurgia_polska

The last step of the analysis concerned the compari-
son between the group of asymptomatic and symptoma-
tic patients (positive for at least one symptom potentially
related to the CVD occurrence as mentioned in the me-
thods). As described in the material and methods — most
of the symptomatic patients declared the presence of bi-
lateral symptoms in the lower legs. In the analysis, there
was no statistically significant correlation between the
presence of the reported symptoms in the left leg and the
diameter reduction between the right and left iliac veins.

Discussion

According to the available literature, there is very
limited knowledge about the prevalence of left iliac vein
compression as well as May-Thurner syndrome in the
young and very young population. Considering the on-
set of the clinical symptoms and signs of the May-Thur-
ner syndrome, in most of the studies and reported ca-
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Figure 6. Percentage change in the diameter of the right common iliac vein (6A) and left common iliac vein (6B) in the hyperlordosis
position compared to supine position measurements (baseline)
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Figure 7. The per cent of the patients in the specified intervals concerning the diameter of the left common iliac vein measured
in the supine position or supine position with hyperlordosis

ses, the older patient population is investigated. Also,
in the studies based on the CT and MR evaluation,
mostly older than in the present study subjects were
examined. In the retrospective study published by Kibbe
and co-workers focused on the CT result analysis, the
prevalence of the asymptomatic left iliac vein compres-
sion was 24% and the mean age of the population was
40 years (range 19-85 years). The mean compression of
the leftiliac vein was 35.5% in the range from 5.6-74.8%
and in 66% of the study subjects, compression greater
than 25% was observed (in 24% compression greater
than 50% was described) [4]. Correa and co-workers on
the base of 590 CT examination results found left iliac
vein compression presence in 14.74% of the cases. The
mean age of the patients with recognized compression
was 41.4 years with the range of the vein diameter in
the compression point from 2.67 mm to 4.97 mm [5].
In some studies, the prevalence of significant left iliac
vein compression was higher. A cross-sectional study
carried out by Nazzal et al. on unselected population
revealed that over 70% compression within the left
iliac vein was present in 59 (19.6%) patients out of all

300 asymptomatic subjects. Compression over 50%
was present in 44.7% of the studied patients [21]. In
the present study population, the prevalence, as well
as the severity of the left iliac vein stenosis, was rela-
tively low with the biggest number of patients presen-
ting compression not exceeding 20%. In 15.9% of the
patients, a 21-30% diameter decrease was noticed and
only in 2.4% the diameter reduction over 30% (but not
exceeding 40%) was found. None of the patients pre-
sented stenosis over 50%. The low rate of potentially
significant stenosis in the present study in male and
female populations can correspond with the young pa-
tient age as well as relatively limited symptomatology
noticed (no C3-C6 patients, no patients with venous
claudication or DVT cases in the group). According to
epidemiological studies, the ageing of the population
can significantly increase the rate of CVD prevalence
[36]. In terms of May-Turner syndrome and left iliac
vein compression presence, the potential age-related
anatomical condition changes should also be taken into
consideration. As mentioned before, according to the
literature, the highest prevalence of MTS is observed
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in the middle-aged female population and does not
increase in the very old population.

It is still difficult to establish the level of the iliac vein
compression/stenosis which can be directly related to the
CVD symptom and sign occurrence. Also, the exact preva-
lence of May-Thurner syndrome remains still the subject
of discussion and is estimated to vary between 2 to 24%
of people with lower leg venous symptoms [8]. In the
available literature, contradictory reports can be found.
In the study published by Giacon Costa and co-workers,
based on the assessment of the presence and severity
of the iliac vein compression by MR imaging, no stati-
stically significant correlation between CVD symptoms
and the presence of the left iliac vein compression was
found [37]. Opposite results were presented by Liu and
co-workers. Based on the CT evaluation, the reported rate
of iliac vein compression was higher in the CVD patients
(53.3%) than in the control group (22.1%) (p < 0.001).
Also, the duration of CVD was positively associated with
the iliac vein compression severity and additionally left
iliac vein compression was an important factor corre-
sponding with varicose vein recurrence [38]. Another
cohort study by Raju and Neglen confirmed, on a group
of 4026 patients with CVD that 896 of them (22%) had
iliac venous obstructive lesions [39]. In the series of de
Wolf [40] and co-workers 36 cases (57.1%) of MTS from
63 patients with either venous claudication or venous
disease were identified [41].

Such observations concerning both, the prevalence
as well as the severity of the compression, were not
confirmed in the present study material. The bilateral lo-
wer leg complaints (symptoms) concerning most of the
symptomatic patients in the study cohort suggest the role
of the other, not related to the left iliac vein compression,
factors in CVD development. Another factor which sho-
uld be taken into consideration in the result evaluation is
a relatively low prevalence of CVD in the study group as
well as the exclusion criteria used in the patient qualifica-
tion (no DVT as well as postthrombotic patient included).

Following Virchov's triad principles, venous obstruc-
tion itself is just one of the factors influencing thrombo-
sis occurrence. Coagulation cascade activation (hyper-
coagulability) as well as endothelial cell activation/injury
can be related to several known as well as undiagnosed
conditions influencing the other triad compound presence
[42]. The presence of comorbidities applied to treatments
as well as other patient-dependent factors should be al-
ways taken into consideration in the DVT risk assessment.

The acute symptoms of MTS are one of the most vi-
sible clinical presentations of the iliac vein compression
and concomitant intraluminal spur presence. According
to the literature, the prevalence of iliac vein compression
as well as other kinds of iliac venous obstruction in pa-
tients with proximal, iliofemoral DVT remains high. Choi
et al. confirmed the presence of the left common iliac
vein compression in 137 out of 201 patients (68.1%) with
symptomatic DVT, who underwent endovascular treat-
ment [22]. Another study by Chung et al. [17] based on
the cohort of patients with iliofemoral DVT documented
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among patients of the left side DVT 61.3% cases of the
left common iliac vein compression by the right com-
mon iliac artery [23]. Chen and co-workers comparing
CT examination results of 60 proximal left iliofemoral
DVT patients, 19 right side iliofemoral DVT as well as
218 control subjects, found significantly higher left iliac
vein compression levels in the patients with left leg DVT
(77%) than other groups [43]. Narayan and co-workers
suggest the possible association of the proximal DVT
presence and > 70% left iliac vein stenosis [44]. In the
populations of the present study, the diameter of the
right common iliac vein ranges from 4.4 mm to 7.5 mm.
The respective value for the left common iliac veins was
from 4 mm to 6.2 mm in males and 3.8 mm to 5.9 mm in
the female population. In most of the patients, a diameter
over 4 mm in the standard supine position was noticed.
Only in 7.73% of subjects, the left iliac vein diameter
below 4 mm was observed but none of the patients had
a left iliac vein diameter below 3.5 mm in the standard
supine position. The use of the provoked hyperlordosis
manoeuvre, as described in the protocol, increased the
rate of the patients with iliac vein diameter below 4 mm,
as well as with the diagnosis of the cases with lower left
iliac vein diameter in the region of the right iliac artery
crossing (11.6% of the cases with diameter 3.1-3.5 mm
and 1.9% of the cases of the diameter 2.5-3.0 mm). None
of the patients presented complete iliac vein lumen ob-
struction, however, due to the imaging study technique
used the authors could not verify the presence of additio-
nal intraluminal spurs in the studied veins.

The complexity of the anatomy of the aortic bifurcation
as well as the relationship between iliac vein confluence
and the spine in this region suggest the possible influence
of the musculoskeletal abnormalities on the local con-
dition and level of the potential iliac vein compression.
According to the exclusion criteria, the patient with lumbar
degeneration as well as known vertebral pathology in this
segment was excluded from the present study. One of the
possible conditions, which can influence the anatomical
relationship in this location is also lumbar hyperlordo-
sis. Hyperlordosis can be related to spinal pathology but
also other physiological factors such as pregnancy, type of
physical exercises, the position of working or being over-
weight. In the study performed on the volunteers without
known vertebral column pathology, lumber hyperlordosis
was provoked by the standard roller positioned under
the patient’s lumbar spine. Despite the fact of the lack of
statistically significant differences concerning the size of
the left iliac vein in the entire group of study patients, the
rate of the reduction of the vein size differs between the
patients from 0 to more than 30%. As mentioned above
lumbar hyperlordosis resulted also in the narrowing of the
left common iliac vein in the place of the right iliac artery
crossing to the lower diameters, in some of the patients
not exceeding 2.5 or 3 mm. Since in the present study
only the iliac vein diameter was measured, the haemody-
namic significance of these observations should be fur-
ther investigated. In terms of DVT occurrence, according
to the retrospective study results presented by Carr and
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co-workers, each 1 mm reduction of left common iliac vein
diameter increased the risk of lower leg DVT occurrence
by a factor of 1.68, and in DVT patients [45]. Also, in CVD
patients these observations seem to be of potential clinical
importance especially in terms of the high prevalence of
CVD in obese patients as well as due to the possibility of
the influence of pregnancy-related hyperlordosis on the
lower leg venous outflow. The iliac vein obstruction, inc-
luding both, stenosis and occlusion are also potentially
important factors leading to pelvic venous hypertension in
patients with symptomatic pelvic venous disorders. In the
recently published SVP classification focusing on pelvic
vein disease, the obstructive compounds including left
renal vein compression and also iliac vein stenosis/obs-
truction have been included [16].

Some limitations of this study should be mentioned.
The limited accuracy of US diagnostics as well as the
lack of the possibility of the correct intraluminal spur
evaluation can for sure influence the results including the
potential iliac vein obstruction prevalence and severity.
According to the VIDIO study results, implementation of
intravascular ultrasound (IVUS) in patients with suspicion
of iliac vein obstructive changes can significantly increase
the rate of the positive diagnosis for intra- and extralu-
minal pathology leading to proximal venous obstruction
[46]. Several other studies as well as current guidelines
confirmed the utility of IVUS in iliac vein stenosis/obs-
truction diagnostics and treatment. The young, limited
age of the population as well as the lack of the haemo-
dynamic assessment of the reported iliac vein diameter
changes should also be mentioned. None of the patients
underwent also imaging studies of the vertebral column
to exclude possible asymptomatic changes as well as to
assess their physiological lordosis.

Conclusions

Left common iliac vein compression may be anatomi-
cally conditioned at least in some of the young population
individuals. Lumbar hyperlordosis influence on the left
common iliac vein diameter suggests that also in heal-
thily individuals, an incorrect spinal position can promote
the occurrence of the left iliac vein compression. Further
studies are needed to assess the haemodynamic influ-
ence of these findings on the lower leg venous outflow.
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