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Left iliac vein compression in Leriche syndrome
patients — a potential link between aorto-iliac

occlusive disease and DVT occurrence?

Ucisk zyly biodrowe;j lewej u chorych z zespotem Leriche’a — potencjalny czynnik ryzyka
proksymalnej zakrzepicy 2yt gtebokich?
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Abstract
Introduction: One of the important anatomical conditions, which can potentially limit the lower leg venous
outflow, is the compression of the left iliac vein in its proximal segment by the right iliac artery. Several
studies suggest the relatively high occurrence of this pathology, also in the asymptomatic patients, with
a much higher prevalence in the patients diagnosed with proximal left leg DVT episode. The anatomical
locations of the aortic bifurcation and inferior vena confluence suggest the possibility of other vascular
pathologies causing venous outflow disturbances in this region such as an aneurysm or atherosclerotic
plaques. In the study, the possible compression of the left iliac vein in patients with Leriche syndrome
was investigated.
Material and methods: 40 patients with Leriche syndrome and symptomatic peripheral atherosclerosis
obliterative disease were evaluated. The median age of the patients was 65 yrs. (from 53 to 76) and all
the patients underwent CT-angio of the aorta and iliac arteries. The analysis assessed the diameter of the
left and right iliac artery, as well as the diameter of the common left and right iliac vein. The left common
iliac vein (CIV) stenosis was evaluated by comparing the CIV vein diameter at the place of the possible
stenosis with the contralateral common iliac vein diameter at the same level as well as with the ipsilateral
common iliac vein diameter distally to the stenosis.
Results: The median diameter of the left common iliac vein at the pressure site in the study population
was 7.42 mm (range 3.9-9.69 mm), with a mean of 12.11+ 2.35 mm (12.03 = 2.7 for men and 11.8 = 2.99
females) on the right side. The mean degree of stenosis of the left iliac vein was 46% for the entire popu-
lation and the stenosis above 50% was diagnosed in 45% of the studied population (with the prevalence
of the stenosis of 70% or more in 5% only). The analysis of the relationship between the presence of
stenotic changes or obstruction in the right common iliac artery and the presence of significant stenosis or
obstruction of the left iliac vein showed no significant correlation between the degree of left CIV stenosis
and the severity of changes in the right common iliac artery. There was no significant difference in the
incidence of stenosis of above 50% between the male and female population with atherosclerotic lesions.
Conclusion: The asymptomatic left common iliac vein stenosis can be found in a significant number
of patients with atherosclerotic changes in the aortic bifurcation and iliac arteries. Due to the complex
process of arterial wall remodelling in patients with atherosclerosis including plaque growth, possible
vessel widening, and elongation, the clinical importance of these observations should be investigated in
further studies.
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Introduction

Venous thromboembolism, as well as deep vein
thrombosis (DVT), remains one of the most important
problems related to the major vessel pathology. Among
the known DVT risk factors, the factors potentially rela-
ted to venostasis should also be mentioned [1, 2]. Patient
immobilization, calf muscle pump function impairment,
as well as venous stenosis or obstruction, can lead to
venous outflow disturbances and consequently to the
higher risk of DVT occurrence [3, 4].

One of the most important anatomical conditions,
which can potentially limit the lower leg venous outflow,
is the compression of the left iliac vein in its proximal seg-
ment by the rightiliac artery [5, 6]. The higher prevalence
of the left lower leg thrombosis was noticed by Rudolf Vir-
chow and subsequently confirmed by other authors. The
anatomical condition concerning thickening of the lumen
of the proximal left iliac vein at the point where the left
iliac vein is crossed and compressed against the lumbar
vertebra by overlying the right iliac artery was subsequ-
ently described and currently known under the name
of May-Thurner syndrome (MTS) [7]. Several studies
suggest the relatively high occurrence of this pathology,
also in the asymptomatic patients, with a much higher
prevalence in the patients diagnosed with proximal left
leg DVT episode. According to some autopsy studies, as
well as an observation based on CT/MRI scan analysis or
IVUS, a significant iliac vein compression can be found
in up to 22-37% of the overall adult population [8-10].
As suggested in many reports, the prevalence of MTS in
the patients with proximal lower leg DVT and iliac vein
involvement seems to be much higher with a reported
incidence of 22-76% [11]. Overall, MTS is estimated to
be the cause of 2% to 5% of all DVT [12].

Besides May-Thurner syndrome, external compres-
sion on iliac veins can occur in case of tumour mass
presence or retroperitoneal space lymphadenopathy.
The anatomical locations of the aortic bifurcation and
inferior vena confluence suggest the possibility of other
vascular pathologies causing venous outflow disturban-
ces in this region.

One of the most common pathologies in this loca-
tion is the abdominal aortic aneurysm (AAA). Surprisin-
gly, there are very few reports available that confirm the
possibility of the iliac vein compression in patients with
isolated AAA. Most of the available reported cases sug-
gestinferior vena cava thrombosis rather than typical iliac
vein compression [13, 14].

One of the possible explanations of lack of the iliac
vein compression (also in the presence of the large size
AAA\) is the possible elongation of the aorta and iliac ar-
teries in the course of the abdominal aortic aneurysm
development as well as ageing. In the study of Moreland
and coworkers based on the CT scans analysis of patients
with AAA, mean compression of the left common iliac
vein for non-AAA patients was 37.8% and only 27.3% for
the AAA population (p < 0.0006) [15]. The authors of this
research suggest that patients with AAA were found to

have more tortuous iliac arteries that led to less anatomic
compression of the LCIV compared to non-aneurysmal
patients. The more obvious potential cause related to
the proximal lower leg DVT development seems to be
the presence of common iliac, internal iliac, or external
iliac aneurysms, which can directly compress common
or external iliac veins at the various levels. Several ca-
ses of the coincidence of arterial and venous pathology
concerning both non-ruptured and ruptured iliac artery
aneurysm were described and correspond with the clini-
cal observations in vascular centres [16-19].

Another potentially valid pathology in the region of
the aortic bifurcation and proximal iliac arteries is the
presence of atherosclerotic pathology, which can lead
to the Leriche syndrome development or isolated iliac
artery occlusion. To the authors’ knowledge, up to now,
there are no studies, concerning the potential influence
of the local atherosclerotic plaque development and gro-
wth in the aorta and iliac artery on the potential proximal
left iliac compression.

As suggested in the studies on atherosclerosis plaque
development and vessel morphology, two potential mo-
dels of the plaque growth leading to the vein lumen re-
modelling can occur. In the first situation, the plaque
grows into the vein lumen leading to stenosis and further
occlusion. In the second scenario, the enlargement of
the vein lumen compensates the plaque growth allowing
preservation of patent vein lumen — in these cases wide-
ning of the diameter of the artery can be observed. The
question of whether the presence of the atherosclerotic
plaque development in the region of the anatomical coin-
cidence of the rightiliac artery and left common iliac vein
can result in a higher rate of the iliac vein compression,
remains to be answered. In this study, the anatomical con-
ditions of the aortic bifurcation with possible compression
of the leftiliac vein by the stenotic or occluded iliac artery
in the patients with Leriche syndrome were investigated.

Material and methods

In the study, 40 patients with Leriche syndrome and
symptomatic peripheral atherosclerosis obliterative di-
sease (PAOD) were evaluated. All the patients were ad-
mitted to the Department of General Surgery, Vascular
Surgery, Angiology and Phlebology Medical University of
Silesia and underwent a CT angiogram of the abdominal
aorta and lower leg arteries before surgical or endovascu-
lar treatment due to aortoiliac occlusion. The median age
of the patients was 65 (from 53 to 76). The group con-
sisted of 21 female patients and 19 male patients.

In 5 cases the critical leg ischemia was present, whi-
le in other patients short distance of claudication was
reported. The following exclusion criteria were applied:
previous or current DVT or PE episode, previous arterial
or venous reconstruction at the aortoiliac level (open or
endovascular), pelvic or vertebral trauma as well as verte-
bral column operation at the lumbosacral level, presence
of the aortic and/or iliac aneurysm, previous diagnosis of
the May Thurner syndrome.
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Figure 1. Percent of the left iliac vein stenosis in the study
patients

The analysis assessed the diameter of the left and
right iliac artery, as well as the diameter of the common
left and right iliac vein. Then, the grade of stenosis of the
iliac arteries was evaluated. The left common iliac vein
(CIV) stenosis was evaluated by comparing the CIV vein
diameter at the place of the stenosis with the contralate-
ral common iliac vein diameter at the same level as well
as with the ipsilateral commoniliac vein diameter distally
to the stenosis.

Results

The mean size of the left CIA was 10.13 + 2.48 mm
(10.16 = 2.98 mm in the male population and 9.69 =+
2.81 mm in the female population). The mean diameter
of the right CIA was 11.23 + 3.08 (11.81 + 3.4in men and
10.46 + 3.51 in females) and did not differ significantly
from the left CIA (p = 0.56). Analysis of the diameter of

the left iliac vein at the crossing with the right iliac artery
showed a significant reduction in the average dimension
of the leftiliac vein in relation to the diameter of the com-
mon iliac vein of the contralateral side. The median diam-
eter of the left common iliac vein at the pressure site in
the study population was 7.42 mm (range 3.9-9.69 mm),
with a mean of 12.11 = 2.35 mm (12.03 + 2.7 for men
and 11.8 £ 2.99 females) on the right side.

The diameter of the left CIV peripherally from the ste-
nosis site was comparable to the diameter of the right CIV
(left CIV peripherally from the stenosis 12.13 + 2.27 mm
vs. right CIV 12.11 = 2.35 mmm; p > 0.05). The mean
degree of stenosis of the left iliac vein with its diameter
peripherally from stenosis was 46% for the entire pop-
ulation, 45.9% for women, and 50.5% for men. When
compared with the diameter of the common iliac vein
on the contralateral side (right CIV), the mean degree of
stenosis was 46.4% for the entire population, 44.7% for
women, and 48.5% for men. Comparing the diameter at
the site of left CIV stenosis with the diameter of the contra-
lateral CIV stenosis, stenosis above 50% was diagnosed
in 45% of the studied population. In the comparison of
the diameter at the site of stenosis with the diameter of
the peripheral segment of the left CIV, stenosis of the left
CIV exceeding 50% was found in 42.5%. The distribution
of the observed stenosis in the entire study population
is shown in Figure 1.

In the studied population of patients with atheroscle-
rotic lesions, three patients had complete obstruction of
the distal aorta. Obstruction of the right iliac artery was
found in twelve patients. The remaining patients had he-
modynamically significant stenotic changes in the proxi-
mal segment of the right iliac artery (Fig. 2).

The analysis of the relationship between the presen-
ce of stenotic changes or obstruction in the right com-
mon iliac artery and the presence of significant stenosis

Figure 2. A, B. Examples of the left iliac vein compression in the patients with atherosclerotic changes of the proximal iliac arteries
and aortic bifurcation (CIA — common iliac artery, CIV — common iliac vein)
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Figure 3. Relationship between the degree of stenosis or the
presence of an obstruction of the right common iliac
artery and the degree of compression of the left vein/
/Spearman’s statistics for the entire study popula-
tion, r = 0.081 (p = 0.6)

or obstruction of the left iliac vein showed no significant
correlation between the degree of left CIV stenosis and
the severity of changes in the right common iliac artery
(Fig. 3).

Stenosis of over 50% of the left CIV was found in
18 patients (45% of the study population), including ten
men and eight women, aged 53-70 (median 63.5). The
degree of stenosis above 50% ranged from 53-72%:
stenosis of 50-59% was observed in 7 patients (17.5%),
stenosis of 60-69% in 9 patients (22.5%), and a steno-
sis > 70% concerned 2 patients (5%). According to the
adopted exclusion criteria, none of these patients had
a previous episode of deep vein thrombosis. In this gro-
up of patients, there was no correlation between the
degree of stenosis or the presence of obstruction of the
right iliac artery and the degree of compression of the
left common iliac vein (in 3 patients with stenosis of the
left iliac vein of above 50%, obstruction of the right com-
mon iliac artery was observed, while the remaining ones
showed stenotic changes). Also, there was no statistically
significant correlation between the diameter of the right
iliac artery and the degree of stenosis of the left common
iliac vein. Furthermore, there was no significant difference
in the incidence of stenosis of above 50% between the
male and female population with atherosclerotic lesions.

Discussion

Despite numerous researches dedicated to the hemo-
dynamically significant stenosis of the venous system,
we are still far from the proper definition of this patholo-
gical condition. The lack of the proven and validated he-
modynamical test dedicated to the evaluation of venous
stenosis implicates the use of the morphological rather
than hemodynamical criteria in the patient evaluation.
Traditionally, stenosis greater than 50% of the iliac artery
has been considered significant [20-23].

In the study material, the left CIV stenosis exceeding
50% was observed in 45% of the study population. In
none of these cases, current or previous, left leg DVT was
noticed. The presence of stenosis > 60% was diagnosed in
27.5% and only in 2 out of 40 patients stenosis of 70% or
more was found (in one case 70%, in another 72%). The
reported rate of the left iliac vein over 50% compression
in this study cohort (the patients with atherosclerotic ob-
structive changes of the distal aorta and/or proximal iliac
arteries) is relatively significant and corresponds at least
with some of the historical observations as well as data
available in the current literature concerning the general
population [11]. Nazal and coworkers, in the study based
on CT scan evaluation, determined the frequency of left
CIV compression in the group of 300 patients with the
mean age of 51.8 and found the presence of the signifi-
cant stenosis (> 70%) in 30.6%, with the higher incidence
in the female population (in this study, the presence of
stenosis was not associated with the presence of clinical
symptoms) [24]. Kibbe et al. in the asymptomatic patient
population aged from 19 to 85 years (mean 40) described
the left CIV compression as a common finding with the
mean level of compression 35.5% (range: 5.6-74.8%). In
this study, there was no strong correlation between the
patient’s age or common iliac artery size and compres-
sion of the left CIV iliac vein. The authors suggest that
the compression of the left CIV may represent a normal
anatomic pattern that thus far has been thought of as
a pathologic condition [25].

The pathology described by May and Thurner results
not only in the mechanical compression of the left CIV
vein by the right common iliac artery compressing the
vein against the lower lumbar vertebrae. The continuous
tension, as well as pulsation on the iliac artery on the vein
wall, leads to the formation of “venous spurs” [7, 20, 21].
Their presence, together with the mechanical vein com-
pression and other potential DVT risk factors can result in
a higher rate of venous thrombosis in this population. In
the available literature, there is no direct confirmation of
the higher coincidence of the May-Thurner syndrome-re-
lated DVT with the patient’'s age or atherosclerosis de-
velopment. According to the clinical observation young
women are at a higher risk of developing DVT compared
to men especially if some additional transient risk factors
are present in patients with CIV compression, which pre-
cipitates the thrombotic event (such as hormonal treat-
ment or pregnancy) [26].

During atherogenesis, the artery tends to remodel
so that the vessel lumen is often not compromised until
plaques become very large (expansive remodelling). This
process can lead to the widening of the vessel cross-sec-
tion diameter. On the other hand, artery stenosis forma-
tion can also occur through continued plaque growth into
the vein lumen (constrictive remodelling) or as a combi-
nation of these two processes. Despite the higher artery
stiffness as well as the growth of the plaques within the
artery wall and artery lumen leading to the artery remo-
delling and finally, to the significant stenosis or occlusion,
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the authors could not confirm in the presented study
the correlation of this process with the grade of the left
CIV stenosis. In the analysis, there was also no statisti-
cally significant correlation between the right common
iliac artery diameter and grade of CIV stenosis. Looking
for the explanation of these findings not only the indi-
vidual characteristics of the artery remodelling but also
other possible factors should be taken into consideration.
Among them, possible elongation of the iliac arteries re-
lated to age and atherosclerosis, as well as changes in
the spine corresponding to the patient’s ageing can be
considered [27].

Although the association between venous and arterial
thrombotic disorders remains unclear, several links be-
tween deep venous thrombosis and arterial events have
been proposed [28]. Prandoni and coworkers evaluated
an association between residual vein thrombosis and
subclinical atherosclerosis in patients with unprovoked
proximal DVT over 40 years and free from atherosclerotic
disorders. In the study group, the odds ratio of subclinical
atherosclerosis (increased Intima Media Complex thick-
ness and/or presence of carotid plaques) was 2.8 (95%
Cl, 1.6 to 4.7) [29]. In another study by the Prandoni gro-
up, the patients with unprovoked VTE had a 60% higher
risk of developing the symptomatic atherosclerotic dise-
ase than the patients with secondary venous thrombosis
[30]. Yuhong and coworkers assessed the risk factors for
atherosclerosis occurrence and VTE development in the
meta-analysis of 33 studies and a population of almost
200 000 patients [31]. In the study, several atherosclerosis
risk factors have been identified and evaluated. According
to this study results, the patients with BMI > 30 kg/m had
a significantly higher prevalence of VTE than those with
BMI < 30 kg/m. A higher rate of VTE occurrence was also
confirmed in patients with arterial hypertension, diabe-
tes as well as smoking. Another finding was the presen-
ce of higher total cholesterol, triglyceride concentration
as well as high-density lipoprotein concentration in the
patients with VTE than without VTE. The role of the com-
monly known and identified cardiovascular risk factors
in increased risk and severity of the unprovoked venous
thromboembolism development was also confirmed in
a prospective cohort of 515 patients from the REMOTEV
registry which included consecutively hospitalized pa-
tients with acute symptomatic VTE [32].

The evidence confirms that individuals with venous
thrombosis may be at greater risk not only of atherosc-
lerosis development but also of arterial event occurrence
[33]. Bilora in the 14 years follow-up study documented
that the risk of subsequent symptomatic atherosclerosis
among patients with unprovoked DVT is approximately
three times as high as that of patients with secondary
events [34]. In the study of Pasha the incidence of athe-
rothrombotic events in patients with unprovoked and
provoked proximal DVT was investigated [35]. Also in this
study, a higher prevalence of arterial events was found
in the patients with unprovoked DVT than in provoked
ones. The higher incidence of arterial events in patients
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with unprovoked VTE episodes was also confirmed by
other researchers [36].

Prandoni explaining the links between venous and
arterial thrombosis emphasized that these two important
vascular complications share several risk factors inclu-
ding age, obesity, smoking, diabetes mellitus, metabolic
syndrome, or dyslipidemia — at least some of them have
been identified in many VTE patient populations [37].
Looking for the additional factors related to them both,
arterial and venous thrombosis development, endothelial
dysfunction as well as inflammation can be mentioned
[38-40]. Ageno, studying the patients with the first episo-
de of idiopathic DVT and control patients suggests that
the presence of the metabolic syndrome may play a role
in the pathogenesis of idiopathic DVT and may act as the
link between venous thrombosis and atherosclerosis [41].

According to the clinical observations, in some of the
patients, acute arterial events such as ischemic stroke or
myocardial infarction are likely to predict the subsequent
development of venous thromboembolic (VTE) complica-
tions [40, 42]. Piazza and coworkers documented a high
risk of venous thromboembolism in atherosclerosis pa-
tients in the population-based Worcester VTE [43]. Of
the 818 included patients with VTE, 26% had a history
of symptomatic atherosclerosis defined as a history of
ischemic heart disease, positive cardiac catheterization,
percutaneous or surgical coronary intervention, or hi-
story of peripheral artery disease. In further analysis, the
patients with atherosclerosis-related events were signi-
ficantly older, more likely to have immobility, prior heart
failure, chronic lung disease, or cerebrovascular dise-
ase compared with non-atherosclerosis patients. Prasad
investigated if the presence of coronary endothelial dys-
function predicts the development of VTE in 502 patients
presenting with coronary atherosclerosis without critical
stenoses [44]. Based on the follow-up analysis, coronary
endothelial dysfunction was associated with an increased
risk of VTE development.

Our study focused on asymptomatic patients witho-
ut current or previous VTE episodes with simultaneous
advanced and symptomatic atherosclerotic changes in
the region of the aortic bifurcation. Based on the analy-
sis, the left iliac vein compression is a common finding
in this study population, corresponding to the data from
some other studies based on the image study analysis in
the general population. As documented, the severity of
the left iliac vein stenosis is not related to the severity of
the arterial stenosis or the complete iliac artery occlusion
related to the atherosclerotic plaque growth in this parti-
cular location. The potential widening of the iliac arteries
related to the excentric atherosclerotic plaque enlarge-
ment seems to be only the part of the artery remodelling
process in this particular location and does not result in
a higher rate of significant left iliac vein stenosis. Taking
into account the risk of the DVT development in the sur-
gical and medical patients with distal aortic and/or iliac
artery occlusion other factors should also be taken into
consideration (including advanced age, obesity, immo-
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bilization as well as the presence of the comorbidities).
As mentioned above, the presence of the left iliac vein
stenosis in this patient cohort corresponds with the data
from some other reports and should be evaluated as
just one more potential DVT occurrence risk factor. In
this study, only 5% of the patients’ stenosis equal to or
higher than 70% was reported but the overall rate of the
stenosis over 50% was 45%.

Some limitations of this study should be mentioned,
including the lack of the control group as well as the limi-
ted size of the patient cohort. There was also no follow-up
available except the hospitalization time when none of
the patients developed proximal DVT potentially related
to the left iliac vein stenosis.

Conclusion

The asymptomatic left common iliac vein stenosis
can be found in a significant number of patients with
atherosclerotic changes in the aortic bifurcation and iliac
arteries. Due to the complex process of arterial wall remo-
delling in patients with atherosclerosis including plaque
growth, possible vessel widening, and elongation, the
clinical importance of these observations should be inve-
stigated in further studies.
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