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Etiopathogenesis and diagnosis of varicose veins of the pelvis or pelvic varicose veins have been considered from the present-day 
perspective. Despite a high prevalence of this pathology it is still insufficiently explored.

One of the main symptoms of the disease is a chronic pain in the lower abdomen lasting over six months and suffered by women of 
various ages. In the foreign literature, it is commonly called pelvic congestion syndrome, in the Russian literature — varicose veins of the 
pelvis.

Varicose veins of the pelvis can arise due to aplasia or venous valve incompetence, the genetic origin of the illness is confirmed by 
numerous scientific investigations. The second main cause is venous obstruction. The emergence of the disease is also promoted by the 
specific anatomy of the venous outflow from the small pelvis: the right ovarian vein opens into the inferior vena cava, and the left ovarian 
vein to the left renal vein. The normal angle between the aorta and the superior mesenteric artery is about 90°, and in case of the angle 
reduction aorto-mesenteric compression of the renal artery takes place.

One of the disease complications is thrombosis of the intrapelvic venous plexuses and the ovarian veins which occurs most commonly 
in the period of pregnancy or after delivery, and less rarely after various surgical interventions in the small pelvic organs.

The knowledge of etiopathogenesis principles will facilitate differential diagnosis of chronic pelvic pain in patients with varicose veins 
of the pelvis.
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Introduction

Since the 90s of the last century, the problem of 
chronic pelvic pains (CPP) started to be linked with 
varicose veins of the small pelvis. This pathology, 
more common in women, is of low significance for 
clinicians due to the absence of manual criteria of the 
disease, however, it is the cause of chronic abdominal 
pain syndrome which may evoke physical and moral 
sufferings, lead to disability, menstrual disorders, 
vein thrombosis, and, probably, to thromboembolism. 
Nonspecificity of clinical manifestations, vague 
diagnostic boundaries result in inadequate observation 
and treatment on the part of neurologists, urologists, 
gynecologists, psychiatrists. The review presented here 
provides an opportunity to gain a deeper understanding 
of the problem.

Varicose veins of the small pelvis are one of the forms 
of a varicose vein disease, which is considered now 
more commonly as the main cause of CPP determined 

as non-cyclic pains in the small pelvis and persisting for 
more than 6 months [1].

According to the Russian clinical recommendations on 
diagnosis and treatment of chronic vein diseases (2013), 
this pathology is designated as varicose veins of the 
pelvis (VVP) and has the following definition: the disease 
characterized by dilation and valvular incompetence of 
the ovarian veins and intrapelvic venous plexuses [2]. 
Different terms are used in the literature for this disorder: 
‘pelvic congestion syndrome (PCS)’, ‘pelvic varices’, 
‘pelvic venous incompetence’, ‘pelvic venous disorders’, 
rarely ‘female varicocele’.

PCS study began long ago: there are data that Gooch 
described this disease for the first time in 1831. Taylor Jr. 
(1949) was the first to indicate that symptomatology 
pertaining to PCS is caused by the extension of the 
pelvic venous system and, to the less extent, to the 
arterial and lymphatic systems of the pelvis [3]. According 
to other reports [4], PCS was first described by Richet in 
1857 and then by Aran in 1858. The pathology is being 
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also investigated nowadays, but the problem of its timely 
revealing and treatment has not been completely solved.

Varicose veins of the pelvis can occur in girls, young 
women of reproductive age as well as in women of 
menopausal age. The disease does not disappear with 
age. It is reported [5] that in the USA 15% of women at 
the age of 18–50 years suffered from CPP, the cause 
of this pain syndrome remaining unclear in 60% of 
them [6, 7]. Soysal et al. [8] found the prevalence of the 
disease in 31% of cases in the female population. At 
present, according to the data of Triolo et al. [9], about 
3.8% of women at any age and 12% of reproductive 
age complain of chronic pain sensations in the area of 
the small pelvis. In other reports [10, 11], pelvic venous 
pathology occurs in 10% of women in population, and 
the probability of PCS development in women with pelvic 
varicose veins may reach 60%.

Etiopathogenesis

VVP onset is known to be promoted by the following 
causes: valvular incompetence, venous obstruction, and 
hormonal changes. 

Pelvic congestion syndrome can develop due to 
congenital absence or incompetence of the venous 
valves found by anatomical investigations as early as the 
last century and the current data confirm these findings 
[12–14]. 

Also in the last century, it was established that the 
varicose disease is of genetic origin in 50% of patients 
[15]. FOXC2 became one of the first identified genes 
playing a key role in VVP development [16]. Presently, 
association between the disease development and gene 
mutation (TIE2, NOTCH3), the level of thrombomodulin, 
and type 2 transforming growth factor β has been 
defined. These factors contribute to the structural 
alterations of the valve itself or the venous wall 
resulting in the incompetence of the valvular structure, 
vein dilation which impairs the valve function, to the 
progressive reflux, and, ultimately, to varicose vein [17].

An important role can be played by connective 
tissue dysplasia, the morphological basis of which is 
the reduction in the content of various kinds of collagen 
or changes in the ratio between them leading to the 
decrease of the venous strength [18–20].

The incidence of VVP development directly correlates 
with the quantity of hormonal changes which are 
especially intensive during pregnancy. In pregnant 
women, the capacity of the pelvic veins increases by 
60% owing to mechanical compression of the small 
pelvic vessels by the gravid uterus and vasodilatative 
effect of progesterone [21]. This venous dilation 
persists for a month following delivery and may cause 
incompetence of the venous valves. Besides, during 
pregnancy, the uterus mass increases, its position 
changes inducing distention of the ovarian veins with 
the subsequent venous congestion. The risk factors also 
include endometriosis and other inflammatory diseases 

of the female reproductive system, estrogen therapy, 
unfavorable working conditions for the pregnant women, 
i.e. a hard physical work and long-term forced position 
(sitting or standing) during a working day [22]. 

Anatomy-related outflow from the veins of the small 
pelvis also contributes to the formation of varicose 
veins in it. The ovarian vein diameter is usually equal 
to 3–4 mm. The long and thin ovarian vein on the left 
enters into the left renal vein and on the right into the 
inferior vena cava [23]. Normally, the left renal vein 
is located in front of the aorta and behind the superior 
mesenteric artery. A physiological angle between 
the aorta and superior mesenteric artery is the angle 
equal approximately to 90°. Such normal anatomical 
arrangement prevents compression of the left renal vein 
[24–27]. On average, the angle between the aorta and 
superior mesenteric artery in adults is 51±25º, in boys 
45.8±18.2º, and in girls 45.3±21.6º [28]. If the angle 
narrows from 39.3±4.3° [29, 30] to 14.5° [31], aorto-
mesenteric compression or a nutcracker syndrome may 
occur. It is so-called anterior or true nutcracker syndrome 
which is of the greatest clinical significance. Posterior 
nutcracker syndrome occurs in rare cases in patients 
with retroaortic disposition or annular structure of the 
distal part of the left renal vein [32–34]. Obstruction of 
the proximal venous bed causes high blood pressure in 
the renal vein resulting in the formation of reno-ovarian 
blood reflux along the left ovarian vein with the following 
development of chronic pelvic venous insufficiency.

May–Thurner syndrome is the compression of the left 
common iliac vein by the right common iliac artery, is also 
one of the etiological factors of varicose transformation 
of the pelvic veins. It occurs in about 3% of cases mainly 
in women. Currently, this pathology is revealed more 
often owing to the radiologic and endovascular imaging 
techniques [35–37]. 

Clinical picture

The main nonspecific symptoms of PCS are low 
abdomen pains (68%), pulsation (47%), a feeling of 
heaviness in this zone (35%). Patients with venous 
pathology in this area are younger and more slender than 
those suffering from varicose veins of lower extremities 
[38]. The pain syndrome in the small pelvis has been 
now established to arise due to selective activation of 
pain receptors of the venous walls with the subsequent 
development of diffused pains. In a horizontal position 
with the extremities raised up varicose vein compression 
on the inner organs is noted to decrease with the 
following reduction of pain intensity [39–44]. 

In VVP, there may be no correlation between the pain 
syndrome and the extent of gonadal and intrapelvic vein 
dilation leading to PSC. The so-called painless form of 
this disease due to the difference in pain perception, 
regulation, and formation of this sensation is often 
registered. In this case, patients describe similar but 
much less intensive pains or their absence [14, 45].
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One of the common VVP symptoms, which is paid no 
attention to by the physicians or not associated with this 
pathology, is atypical varicosity, expressed by varicose 
veins of perineum, vulva, inner thigh and buttock area. 
Once these altered veins are detected, their connection 
with each other, the great saphenous vein, and its 
branches must be compulsorily revealed as isolated 
pelvic varicose veins are found in 35–40% of women, 
in other 60–65% of cases the disease usually occurs in 
the combination with varicose veins of low extremities 
[46–51].

One more frequently encountered symptom is 
dyspareunia (painful sexual intercourse) which results in 
impairment and fear of sexual relations, family conflicts 
leading to divorces [40, 42, 52].

VVP picture may be complicated with various 
pathologies.

Thrombosis of gonadal veins and intrapelvic venous 
plexuses is a complication which occurs most commonly 
in the period of pregnancy or after delivery, sometimes 
after surgical interventions, often intercurrently with 
varicose veins of the pelvis. When vessel endothelium 
is damaged, its surface changes from antithrombotic 
to prothrombotic. Once proadhesive surface of 
subendothelial matrix appeared, its components, 
adhesive proteins (von Willebrand factor, collagen, 
fibrinogen, and so on), are immediately involved in the 
process of forming a primary (cardio-thrombocytic) 
thrombus followed by hemocoagulation [53]. In the 
period of pregnancy, the following factors serve as the 
basis for phlebothrombosis development: physiological 
hypercoagulation, increase of blood viscosity, formation 
of blood stasis in the veins of the pelvis and low 
extremities together with the changes of hormonal status 
and topographoanatomical interrelations of the pelvic 
vessels and organs [54–60].

Ovarian vein thrombosis is a rare pathology which, 
causing acute abdominal pains, mimics a “surgical 
abdomen”. Ovarian thrombosis develops during delivery 
or in the first seven days after it with the incidence of 
1/600 and 1/2000 cases, respectively. Investigations 
showed that in 80% of cases the right ovarian vein is 
thrombosed, damage of both ovarian veins is registered 
in 14%, and isolated thrombosis of the left ovarian vein 
in 6% of cases. The occurrence of pulmonary artery 
embolism with underlying ovarian vein thrombosis varies 
within 0.15–0.33% with fatal outcomes up to 4% in 
patients with pulmonary thromboembolism [59–63].

Classification of varicose vein disease  
of the pelvis

One of the first classifications was proposed by 
Volkov in 2000: mainstream (magistral) variant: a 
retort-shaped widening of the uterine venous plexus; 
scattered: multiple unechogenic varicose structures of 
various sizes; combined (total): dilation of all venous 
communication systems of the small pelvis [64].

At present, the most commonly used classification of 
VVP is one recommended by the Russian Association of 
Phlebologists (2013) [2]. This pathology is characterized 
by the following signs:

clinical manifestations: pelvic venous congestion 
syndrome; varicose veins of genitals;

course: painful form; painless form; latent form;
extension of pelvic vein involvement: isolated dilation 

of the pelvic venous plexuses; combined dilation of 
gonadal veins and pelvic venous plexuses; uni- or 
bilateral dilation of gonadal veins; dilation of the trunk or 
branches of the internal iliac veins.

Instrumental diagnosis of varicose veins  
of the pelvis

Currently, the number of detected cases of VVP has 
grown owing to new technologies. Several stages are 
used to examine patients with CPP.

The first stage is a routine examination by a 
gynecologist: history-taking, manual examination, pelvic 
ultrasound (to exclude other pathology). Depending 
on the results patients are additionally referred to a 
proctologist, urologist, neurologist, and other related 
specialists [44, 65, 66].

If a diagnosis is not clear but VVP is suspected, 
ultrasound angioscanning  (USAS) of pelvic veins is 
carried out at the second stage. This is a non-invasive 
highly informative technique of a screening diagnosis 
which is used for all women with suspected VVP. If 
previously a mere pelvic organs examination was 
considered quite sufficient (inspection of veins was 
believed to be an inaccessible and non-obligatory 
procedure), now USAS of the pelvic veins is a 
compulsory investigation. This method helps to establish 
presence of varicose veins in the small pelvis by 
measuring the diameters, blood flow rate in the veins, 
and to determine preliminarily the leading pathogenetic 
mechanism: incompetence of the ovarian veins or 
venous obstruction. This method can also be used 
for dynamic assessment of conservative and surgical 
treatment of VVP [22, 38, 40, 67–73].

Investigations are performed transvaginally and 
transabdominally. Veins of parametrium, pampiniform 
plexus, uterine veins are visualized treansvaginally. 
According to various reports, the vessel diameter of 
the mentioned localizations varies from 2.0 to 5.0 mm 
(3.9±0.5 mm, on average), i.e. not more than 5 mm [14, 
40, 74], and the average diameter of the arcuate veins 
is 1.1±0.4 mm [74]. Veins with the diameter exceeding 5 
mm are considered dilated [22, 51, 67, 68].

Inferior vena cava, iliac veins, left renal vein, and 
ovarian veins are examined transabdominally in order to 
exclude thrombotic masses and extravasal compression. 
The left renal vein is 6–10 mm long and 4–5 mm wide, 
on average. Normally, the left renal vein is a bit thicker 
at the site above the aorta but 2–2.5-fold reduction of 
its diameter does not influence significantly blood flow 
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acceleration providing normal outflow without pressure 
increase in the prestenotic zone. In case of vein 
stenosis, in presence of pathological compression the 
diameter decreases essentially, 3.5–4 times, the blood 
flow acceleration exceeds100 cm/s. The sensitivity and 
specificity of this method is 78 and 100%, respectively 
[32, 75–80]. 

Investigation of the ovarian veins is included into the 
obligatory examination of the pelvic veins. They are 
located along the anterior abdominal wall and abdominal 
rectus muscle slightly lateral to the iliac veins and 
arteries [78]. The diameter over 5 mm and presence 
of retrograde blood flow are considered the sign of 
ovarian vein incompetence at USAS [2, 51, 69]. USAS 
of the veins of low extremities, perineum, vulva, inner 
femoral surface, and buttocks area is mandatory for the 
adequate examination, prevention of recurrences, and 
correct treatment tactics.  

Advances in medical technologies provide the 
opportunity of using new diagnostic methods. At the 
third stage, after ultrasound verification of the diagnosis, 
radiological methods are used for its confirmation. 
The most informative and non-invasive methods are 
magnetic resonance tomography and multispiral 
computed tomography-assisted angiography. The value 
of these techniques lies in the possibility of using them 
in outpatient settings and their general availability. 
Up-to-date tomographic scanners perform 3D image 
reconstruction improving significantly the diagnostic 
quality and enable physicians to reveal anatomical 
characteristics and dilation of pelvic veins, and organ 
pathology, to assess the condition of iliac, renal, 
ovarian veins, detect aorto-mesenteric compression, 
compression of the left iliac vein, abnormally high 
location of the left renal vein, abnormally low origin or 
atypical branching of the superior mesenteric artery. 
Sensitivity and specificity of these diagnostic methods 
are 91.7 and 88.9%, respectively [24, 81–92].

Pelvic phlebology with selective bilateral 
radiocontrast ovaricography is one of the radiological 
invasive diagnostic methods which is performed only 
in the in-patient settings. This method has been long 
considered the diagnostic gold standard for assessing 
dilation and detecting valvular incompetence in the 
veins of the small pelvis. This method consists in the 
fluoroscopy-guided injection of a contrast agent via 
the catheter inserted in one of the main veins (jugular, 
brachial, or femoral) to the iliac, renal, and ovarian 
veins. In this way, it is possible to identify the anatomical 
variants of ovarian veins, measure the diameters of 
the gonadal and pelvic veins. Retrograde contrasting 
of gonadal veins at the height of Valsalva test serves 
as pathognomonic angiographic sign of their valvular 
incompetence with visualization of drastic dilation and 
tortuosity, respectively [22, 40–41]. This is the most 
accurate method of revealing May–Thurner syndrome, 
post-thrombophlebitic changes of iliac veins and inferior 
vena cava. In case of the left renal vein compression, 

paranephric venous collaterals with retrograde blood 
flow into gonadal veins and contrast media congestion 
in the renal vein are determined. This technique makes 
it possible to measure a pressure gradient between 
the left renal vein and inferior vena cava. Normally 
it is equal to 1 mm Hg; the gradient of 2 mm Hg can 
suggest a slight compression; at the gradient of >3 mm 
Hg the diagnosis of aorto-mesenterial compression 
with hypertension in the left renal vein may be 
established, and the gradient of >5 mm Hg is regarded 
as hemodynamically significant stenosis of the left 
renal vein. Determination of the pressure gradient is an 
important element of diagnosis as different operative 
interventions in the small pelvic veins are planned 
depending on its values which is of great importance in 
the current conditions. Presently, this examination (at a 
normal pressure gradient) can be used for therapeutic 
purposes: in ovarian vein embolization [2, 14, 32, 83, 
85, 86]. 

The next radiological method is emission computed 
tomography of pelvic veins with in vitro labeled 
erythrocytes. It is characterized by depositing labeled 
erythrocytes in the pelvic veins and visualization 
of gonadal veins. This technique provides also the 
possibility to detect varicosely changed plexuses of 
the small pelvis and dilated ovarian veins in various 
positions, the degree of pelvic venous congestion, reflux 
of blood from the pelvic veins to the saphenous veins 
of legs and perineum. Normal ovarian veins do not look 
contrast, accumulation of radiopharmaceutical in venous 
plexuses is not noted. For objective evaluation of venous 
congestion degree in the small pelvis a coefficient of 
pelvic venous congestion is calculated. But this method 
has some drawbacks: invasiveness, relatively low 
spatial resolution, inability to precisely measure vein 
diameter — these are the reasons for its rare use in 
clinics nowadays [14, 93]. 

Videolaparoscopic examination is a valuable tool in 
the assessment of the overlooked pathology. In complex 
with other methods, it may help to determine causes 
of pains and administer proper treatment. In varicose 
veins of the small pelvis in the area of ovaries, veins in 
the form of cyanotic dilated vessels with a thinned and 
tense wall along the round and broad ligaments of uterus 
can be visualized. The following factors restrict the 
application of this method: presence of retroperitoneal 
adipose tissue, assessment of vein dilation on the 
limited area only, inability to define reflux by veins. At 
present, the application of this method is diagnostically 
justified when multifocal character of pains is suspected. 
Laparoscopy allows phlebologists to visualize causes of 
CPP, e.g. foci of endometriosis or adhesive process, in 
66% of cases [82, 84, 94–97].

Conclusion
Current diagnostic methods provide the opportunity 

to obtain exhaustive information about condition of 
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veins and organs of the small pelvis, to choose optimal 
treatment on the basis of the investigation findings 
avoiding recurrence of the disease and complications.
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