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Abstract
Introduction: The purpose of this study was to determine relationship between non-thrombotic iliac vein 
lesions and symptomatology of primary varicose veins (PVV). The identification of such association would be 
helpful in selecting patients with PVV for further diagnostic evaluation.
Material and methods: Thirty-two patients with unilateral PVV scheduled for great saphenous vein high 
ligation and stripping were enrolled in the study. There were 25 (78%) women. The mean age of the patients 
was 48 years. The patients were asked about pain, oedema, night cramps, heaviness and a history of super-
ficial thrombophlebitis in PVV limb. A clinical stage of CEAP classification was determined and Venous Clinical 
Severity Score (VCSS) was calculated. During the surgery right and left iliac venous axes were interrogated with 
an intravascular ultrasound with Volcano s5 Imaging System (Volcano Corporation, Rancho Cordova, CA, USA) 
and catheters Visions PV .035 minimal lumen area (MLA) and percentage of stenosis (%S) of examined veins 
were calculated. An association between clinical symptoms and signs in PVV limb and %S of ipsilateral common 
iliac vein (CIV) and external iliac vein (EIV) was statistically analysed.
Results: Pain, oedema, night cramps, heaviness and history of superficial thrombophlebitis were reported by 
14 (44%), 17 (53%), 11 (34%), 19 (59%) and 6 (19%) of patients, respectively. Twenty-five (78%) limbs 
were classified as C2 and 7 (22%) limbs as C4a according to CEAP classification. The median VCSS was 4. 
The mean MLA and %S was 92.9 mm2

 and 47% and 74.2 mm2
 and 48% for CIV and EIV, respectively. Neither 

smaller MLA nor greater %S of CIV and EIV were associated with symptoms, more advanced stage of CEAP 
classification or higher VCSS.
Conclusions: Neither clinical symptoms nor severity of venous disease can identify non-thrombotic iliac vein 
lesions in patients with primary varicose veins.
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Introduction

A stenting of the deep venous system, especially in il-
io-caval segment has gain a great interest, recently. This 
was followed by the development of new, dedicated 

venous stents and refinements of the venous stenting 
technique. Nowadays a lot is known about how to stent; 
however, there is still not enough knowledge about who 
to stent especially in case of May-Turner syndrome. As 
originally described by May and Turner and later by 
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Cockett and Thomas, the syndrome is caused by the 
compression of the left common iliac vein by the right 
common iliac artery [1, 2]. Nowadays it is known that 
the compression may affect not only left common iliac 
veins but also right common and external iliac veins on 
both sides. A term non-thrombotic iliac vein lesions 
(NIVL) has been coined to name these compression 
related obstructions. It has been observed, however, 
that NIVLs are frequent in the population and on many 
occasions are asymptomatic [3]. They are more difficult 
to diagnose than infrainguinal venous lesions and usually 
for that purpose computed tomography or magnetic 
resonance venography or intravascular ultrasound is re-
quired. The latter is considered the most sensitive tool 
for diagnosis of NIVLs [4]. Taking into account costs, 
invasiveness and availability of these imaging studies,  
a preselection of patients is necessary. Undoubtedly 
in the developed countries, primary varicose veins are 
the most frequent disorder of the lower limb venous 
system. They are often associated with symptoms that 
may also result from the presence of venous outflow ob-
struction. The purpose of this study was to investigate 
if there is any relationship between clinical symptoms 
and occurrence and severity of NIVLs in patients with 
primary varicose veins. Should there be any relationship 
it might provide an indication for different diagnostic 
work-up and treatment of these patients.

Material and methods

The protocol of the study was approved by the insti-
tutional bioethical committee and all patients signed an 
informed consent prior to the inclusion. Patients with 
primary varicose veins (PVV) scheduled for varicose 
vein surgery were invited to participate in the study. In 
all invited patients a clinical examination and a duplex 
Doppler of lower limb venous system was performed. 
The main inclusion criterion was the presence of 
unilateral PVV associated with great saphenous vein 
incompetence but with competent deep venous sys-
tem. The exclusion criteria were as follows: history or 
ultrasound signs of proximal deep venous thrombosis, 
age < 18 years, pregnancy and breastfeeding, severe 
chronic venous insufficiency defined as the C4b-C6 
class of CEAP (clinical-etiological-anatomical-patho-
physiological) classification [5], chronic and acute 
lower limb ischaemia, known thrombophilia or other 
coagulation disorders, lymphoedema, any acute or 
chronic inflammatory disease, active cancer or history 
of chemo- or radiotheraphy, symptomatic coronary 
artery disease, history of major pelvic or retroperitoneal 
surgery or trauma, aortic or iliac aneurysms or portal 
hypertension.

In all enrolled patients, a thorough chronic venous 
disorders-oriented history-taking and physical exam-
ination of the limb with PVV were performed. If the 
symptoms or signs were present in both limbs their 
severity in PVV limb was recorded. The patients were 
asked about pain, oedema, night cramps, heaviness and 
a history of superficial thrombophlebitis. Based on the 
history taking and physical examination a clinical stage 
of CEAP classification was determined and Venous 
Clinical Severity Score was calculated [6]. At duplex 
Doppler GSV reflux was graded according to Hach’s 
classification [7]. 

During the varicose vein surgery, inferior vena cava 
and right and left iliac venous axes were interrogated 
with an intravascular ultrasound with Volcano s5 Im-
aging System (Volcano Corporation, Rancho Cordova, 
CA, USA) and catheters Visions PV .035 of maximum 
imaging diameter of 60 mm (Volcano Corporation, 
Rancho Cordova, CA, USA). The technique of IVUS 
examination has been described in the literature [8]. In 
short, in the operated limb the 9Fr introducer sheath 
was inserted by the direct puncture of great saphen-
ous vein close to the sapheno-femoral junction and in 
the opposite limb by ultrasound guided percutaneous 
puncture of the femoral vein. IVUS catheter was intro-
duced over the guide wire to the level of right atrium 
and during the continuous manual withdrawal the IVUS 
image was recorded. The pull-back record was stored 
and then archived on a DVD disc for a further analysis.

The morphometric analysis of inferior vena cava and 
left and right, common iliac veins (CIV) and external 
iliac veins (EIV) was performed with the Volcano s5 Im-
aging System (Volcano Corporation, Rancho Cordova, 
CA, USA). In each analysed vein a cross sectional area 
(CSA) of a non-stenosed segment was measured and 
denominated as the reference CSA (ref-CSA). CSA of 
the most stenosed segment was determined and was 
denominated a Minimal Lumen Area (MLA). Percentage 
of stenosis (S%) of each analysed vessel was calculated 
according to the following formula:

S% = (ref-CSA – MLA)/ ref-CSA × 100
An association between clinical symptoms and signs 

in PVV limb and presence of the ipsilateral venous 
stenosis was studied. In order to examine the additive 
effect of stenosis on the occurrence of clinical symp-
toms, four degrees of narrowing of the examined veins 
were established: grade 0 — stenosis ≤ 30%, grade 1 
— stenosis 31% to 50%, grade 2 — stenosis 51% to 
70% and grade 3 — stenosis > 70% and the venous 
axis stenosis score (VASS) was calculated by adding 
the grade of stenosis. In further analysis an association 
between clinical symptoms and signs in PVV limb and 
VASS was studied.
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Statistical analysis
Normality of distribution of the variables was checked 
with Shapiro-Wilk test.

Quantitative variables of normal distribution are 
described by mean and standard deviation (SD) or by 
median and quartiles otherwise.

For qualitative variables absolute numbers and 
percentage distributions were shown.

Quantitative variables were compared between 
two groups by the means of Mann-Whitney test. Cor-
relations between quantitative variables were analysed 
with Spearman’s correlation coefficient. Significance 
level was set at 0.05.

Results

Thirty-two patients were enrolled in the study. There 
were 25 (78%) women. The mean age of the patients 
was 48 years. The mean BMI was 27.3 kg/m2. Thirteen 
patients (40%) had varicose veins of the left lower 
extremity and 19 (60%) patients had varicose veins 
of the right lower extremity. The symptoms reported 
by the patients in PVV limb are presented in Table 1. 
Twenty-five limbs were classified as C2 and 7 limbs 
as C4a according to CEAP classification. The median 
VCSS was 4.0 (3.0–5.0). The reflux in GSV was graded 
as I in 12 %, as II in 32%, as III in 40% and as IV in 
16% of limbs.

The median values of MLA and S% of the examined 
veins of PVV limb were 87.4 mm2 (51–135.2 mm2) and 
44.0% (27.0–62.0%) for CIV and 74.8 mm2 (49.8–96.0 
mm2) and 46.5% (35.5–63.0%) for EIV.

There were not any statistically significant differenc-
es in degree of stenosis of ipsilateral veins in relation 
to presence of symptoms and clinical CEAP class in 
PVV limb. The details are presented in Table 2. There 
were not any significant correlations between vein sten-
oses and VCSS, Spearman correlation coefficient and  
p value was 0.1 and 0.58 for CIV and –0.2 and 0.32 for 
EIV, respectively. The percentage of stenosis also did 
not correlate with degree of reflux in GSV, Spearman 
correlation coefficient and p value was 0.2 and 0.24 for 
CIV and 0.2 and 0.39 for EIV, respectively.

Similarly, there were no differences in MLA of iliac 
veins between patients with and without symptoms 
and between patients in class II and IVa according to 
the CEAP classification (Table 3). The MLA of CIV did 
not correlate with VCSS and but there was a positive 
correlation between MLA of EIV and VCSS. Spearman 
correlation coefficient and p value was 0.01 and 0.95 for 
CIV and 0.47 and 0.006 for EIV, respectively. The MLA 

Table 1. The symptoms reported by the patients in primary 
varicose veins limb

Symptom Number of  
patients

% of  
patients

Pain 14 44

Oedema 17 53

Night cramps 11 34

Heaviness 19 59

Hx of superficial thrombophlebitis 6 19

Table 2. Comparison of stenosis of examined veins in primary varicose veins limbs in relation to the presence of symptoms and 
stage of clinical-etiological-anatomical-pathophysiological (CEAP) classification; CIV: common iliac vein; EIV: external iliac vein

CIV % of stenosis EIV % of stenosis

Median (Q1–Q3) p Median (Q1–Q3) p 

Pain 57.28 (35.1–75.47) p = 0.158 38.84 (36.31–58.65) p = 0.88

Without pain 40.58 (23.07–57.56) 53.34 (18.8–66.41)

Oedema 54.43 (24.44–62.6) p = 0.983 39.32 (36.05–62.8) p = 0.913

Without oedema 43.82 (28.39–61.32) 50.94 (29.61–66.11)

Night cramps 24.65 (20.83–43.83) p = 0.068 38.36 (32.17–61.65) p = 0.774

Without night cramps 57.28 (35.17–63.04) 49.97 (35.62–62.77)

Heaviness 54.43 (28.45–62.89) p = 0.377 45.47 (35.72–62.74) p = 0.839

Without heaviness 36.33 (22.8–53.5) 47.86 (24.13–66.2)

Hx of superficial thrombophlebitis 50.31 (32.71–59.69) p = 0.882 54.13 (40.86–73.01) p = 0.219

Without hx of superficial thrombophlebitis 43.83 (23.71–65.27) 38.34 (26.07–63.07)

ceaP4 56.67 (28.68–59.3) p = 0.533 36.42 (34.53–46.33) p = 0.405

ceaP2 44.71 (26.69–71.51) 54.46 (35.4–62.68)
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did not correlate with degree of reflux in GSV, Spearman 
correlation coefficient and p value was -0.15 and 0.48 
for CIV and –0.04 and 0.84 for EIV, respectively.

The analysis of the additive effect of stenosis did 
not demonstrate any significant difference in venous 

axis stenosis score between patients with and without 
symptoms. Patients with CIVa class had even lower 
VASS than CII class patients and the difference was at 
the border of statistical significance (Table 4).

The VASS did not correlate with VCSS (Spearman 
correlation coefficient –0.1, p = 0.58) but there was a 
moderate, positive correlation of borderline statistical 
significance between VASS and degree of reflux in GSV 
(Spearman correlation coefficient 0.375, p = 0.06).

Discussion

Primary varicose veins are dilated and tortuous superfi-
cial veins of lower extremity. The exact patomechanism 
of their development is not fully known. Moreover, even 
large PVV may be completely asymptomatic and small 
ones may give symptoms such as oedema, heaviness 
and pain. It has been shown that non-thrombotic iliac 
vein lesions are not associated with the occurrence of 
primary varicose veins [8]. The purpose of this study 
was to determine if there is any relationship between 
non-thrombotic iliac vein lesions and symptomatology 
of primary varicose veins. The patients constituted the 
representative sample of primary varicose vein popu-
lation with female sex predominance and presented 
whole range of venous symptoms. The presence of 
iliac vein stenosis was assessed with an intravascular 
ultrasound which is the most accurate imagine modality 
for detecting of these lesions [4, 9, 10, 11]. The impact 
of stenosis on clinical symptoms was analysed in three 
aspects: the relative stenosis that was the percentage 

Table 3. Comparison of minimal lumen area (MLA) of examined veins in primary varicose veins limbs in relation to the presence 
of symptoms and stage of clinical-etiological-anatomical-pathophysiological (CEAP) classification; CIV: common iliac vein; EIV: 
external iliac vein

CIV MLA EIV MLA 

Median (Q1–Q3) p Median (Q1–Q3) p 

Pain 85.4 (40.42–103.82) p = 0.88 90.8 (60.62–104.03) p = 0.217

Without pain 80.2 (51.95–135.2) 68.8 (35.95–92)

Oedema 86.5 (46–109.3) p = 0.879 94.7 (50.8–106.5) p = 0.152

Without oedema 82.25 (52.58–140.05) 63.65 (43.95–79.95)

Night cramps 109.3 (73.4–146.6) p = 0.092 75.5 (54.65–109.4) p = 0.521

Without night cramps 55.25 (42.67–100.53) 75.6 (45.47–94.62)

Heaviness 56.8 (45.35–117.35) p = 0.266 75.5 (46.55–95.1) p = 0.636

Without heaviness 94.75 (81.23–132.93) 76.45 (51.65–114)

Hx of superficial thrombophlebitis 95.7 (60.13–130.6) p = 0.929 51.95 (29.72–84.9) p = 0.421

Without hx of superficial thrombophlebitis 82.25 (44.5–118.5) 72.95 (50.27–99.07)

ceaP4 103 (56.6–117.35) p = 0.678 95.5 (82–117.1) p = 0.126

ceaP2 80.2 (46–139.8) 68.8 (50.8–94.4)

Table 4. Comparison of venous access stenosis score (VASS) 
of examined veins in primary varicose veins limbs limbs with 
and without symptoms; CEAP: clinical-etiological-anatomi-
cal-pathophysiological classification

VASS

Median  
(Q1–Q3)

p *

Pain 4 (3–5,75)
p = 0,203

Without pain 3 (3–5)

Oedema 3 (3–5)
p = 0,821

Without oedema 4 (3–5)

Night cramps 3 (2,5–5)
p = 0,27

Without night cramps 4 (3–5)

Heaviness 4 (3–5,5)
p = 0,622

Without heaviness 4 (3–5)

Hx of superficial thrombo-
phlebitis 

3 (3–4,5)

p = 0,95
Without hx of superficial  
thrombophlebitis

4 (3–5)

ceaP2 4 (3–5)
p = 0,052

ceaP4 3 (3–3)
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of stenosis, the absolute stenosis that was the minimal 
lumen area and additive stenosis that was the venous 
axis stenosis score.

The main finding of this study is that clinical symp-
toms and signs and severity of venous disease are 
not associated with non-thrombotic iliac vein lesions 
in patients with primary varicose veins and without  
a severe chronic venous insufficiency. Even some 
inverse relations have been observed, such as higher 
venous axis stenosis score in lower CEAP class or great-
er minimal lumen area in higher VCSS. It may seem to 
disagree with the data from venous stenting studies.

In the studies on stenting of NIVLs the most preva-
lent symptoms reported by patients and also indications 
for the invasive treatment were pain and swelling in 
more than 70% of patients [12]. However, both pain 
and swelling reoccurred in 18–23% and 47–53% of 
patients, respectively despite widely patent stents [12].  

Even less optimistic data come from a recently published 
study of 109 patients with chronic venous insufficiency 
that underwent iliac venous stenting for IVUS detected 
stenosis greater than 50% that were compared to 
63 patients with iliac vein stenosis < 50% that were 
treated conservatively. At least moderate persistent 
pain or discomfort post-procedure was reported by 
43% stented patients and 58% non-stented patients 
and the quality of life measured by CIVIQ-20 did not 
differ between the groups [13]. These data may point 
to other than NIVL aetiology of symptoms and also to 
some degree of placebo effect at least in relation to pain.

In the of 68 patients who underwent stenting of 
NIVLs it was shown that the clinical benefit may be 
expected if the stenosis measured by IVUS is greater 
than 64% [14]. In this study we did not find any correla-
tion between the occurrence of symptoms and degree 
of stenosis though the stenosis of iliac veins exceeded 
62% in one quarter of patients.

It should be noted that there are not any randomized 
placebo-controlled studies on venous stenting and 
the quality of evidence is weak [15]. The population  
of patients referred for venous stenting is a mixture  
of non-thrombotic and thrombotic lesions and consist  
of individuals that have more severe symptoms [16]. 

The patients from reports on venous stenting had me-
dian VCSS 9 while the median VCSS in this study was 
4 [16]. So definitely the patients from venous stenting 
studies are preselected in some way and may be dif-
ferent from the patients from our study.

It should be also remembered that pathophysiolo-
gy of chronic venous disease is very complex and not 
straight forward. The symptoms are supposed to result 
from reflux and/or obstruction. So, most probably in 
PVV the symptoms are caused by reflux rather than ob-
struction and the reflux is the consequence of weakness 

of the venous wall of superficial venous system [17, 18]. 
 The symptoms may result from the disturbances at 
the level of microcirculation not necessarily from the 
venous obstruction or reflux what explains a significant 
relief of symptoms and signs of chronic venous disease 
observed after treatment with venotonic drugs [19]. 

That is why we often see patients without varicose 
veins or venous reflux but with significant symptoms.

The patients with primary varicose veins and with-
out severe chronic venous insufficiency should not be 
investigated towards NIVL because even if found iliac 
vein stenosis will not have any clinical importance. That 
is in agreement with a recently published by several 
American vascular societies appropriate use criteria 
which consider iliac vein or inferior vena cava stent-
ing  for iliac vein compression as an incidental finding 
by imaging with minimal or no symptoms or signs, 
and incentivizing sonographers to find reflux highly 
inappropriate [20].

Although generally no associations between the 
severity of venous disease and iliac vein stenosis have 
been observed in this study, one of the tendencies may 
require further evaluation. There has been a borderline, 
positive correlation between venous axis stenosis score 
and the degree of axial reflux in GSV that might mean 
that outflow obstruction predisposes to development 
and progression of such reflux.

Undoubtedly the limitations of this study are a rela-
tively small number of patients and absence of patients 
with severe chronic venous insufficiency; therefore, 
the conclusion cannot be applied to the patients with 
venous leg ulcers.

Conclusions

It can be concluded that though IVUS-detected stenoses 
of iliac veins are common in patients with primary vari-
cose veins and without severe chronic venous insufficien-
cy, they are not associated with severity of symptoms. 
Thus, these patients do not require routine imaging 
studies to diagnose non-thrombotic iliac vein lesions.
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