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ABSTRACT
Pelvic venous disorders (PeVD) also known as Pelvic Congestion Syndrome (PCS) affect a great
number of women worldwide and often remain undiagnosed. Gynecological symptoms caused
by vascular background demand a holistic approach for appropriate diagnosis. This is a relevant
cause of chronic pelvic pain and atypical varicose veins. The diagnosis is based on imaging stud-
ies and their correlation with clinical presentation. Although the aetiology of PCS still remains
unclear, it may result from a combination of factors including genetic predisposition, anatomical
abnormalities, hormonal factors, damage to the vein wall, valve dysfunction, reverse blood flow,
hypertension and dilatation. The following paper describes an in-depth overview of anatomy,
pathophysiology, symptoms, diagnosis and treatment of PCS. In recent years, minimally invasive
interventions have become the method of first choice for the treatment of this condition. The
efficacy of a percutaneous approach is high and it is rarely associated with serious complications.

KEY MESSAGES

� Pelvic venous disorders demand a holistic approach for appropriate diagnosis.
� This article takes an in-depth look at existing therapies of Pelvic Congestion Syndrome and
pathophysiology of this condition.

� Embolisation is an effective and safe treatment option.
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1. Introduction

Pelvic venous disorders (PeVD) manifests as a spec-
trum of signs and symptoms from the abdomen, pel-
vis and legs [1]. The relationship between venous
pathology in the pelvis and perceived complaints is
highly complicated and difficult. The underlying cause
of this disease is pelvic venous insufficiency (PVI),
which is indicated by dilation and dysfunction of the
ovarian or internal iliac veins with characteristic slow
flow and reflux [2]. Richet first identified the presence
of pelvic varicose veins in 1857 [3].

In 2021 American Vein & Lymphatic Society
International Working Group on Pelvic Venous
Disorders published a report with a new Symptoms-
Varices-Pathophysiology classification [4]. Papers pub-
lished before this year have mostly not approached
the subject broadly. PeVD can manifest simultaneously
in many areas, and similar venous disorders can pro-
duce completely different symptoms in different
patients. This article will focus more on symptoms

described previously as Pelvic Congestion Syndrome
(PCS). The existence of PCS has been questioned over
the years and this condition has only recently been
accepted [5,6]. The name PCS is used in this article
customarily and bearing in mind that PCS manifests as
a broader spectrum of symptoms than previously
thought and pelvic pain is not necessary for the diag-
nosis as in many patients the predominant symptoms
are atypical superficial varices.

Chronic pelvic pain (CPP) is characterised as more
than 6months of persistent or intermittent pain local-
ised in the pelvis [7]. CPP is a common condition in
women and puts a significant economic burden on
health budgets [8]. According to the systematic review
published by Ahangari, its prevalence ranges from 6%
to 27% worldwide [9]. CPP may be caused by PCS,
according to some authors in even up to 30% of
women [2,3,10–12].

Women affected by PCS, motivated by a deterior-
ation in the quality of life and pelvic pain sometimes
spend months seeking help from doctors of various
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specialties [13]. Many cases of PCS are undiagnosed,
most likely due to the fact that physicians are
unfamiliar with the disease and due to its vascular
background, manifested by, among other things,
gynecological symptoms [14–16]. Because of the
wide spectrum of symptoms, a comprehensive
approach is needed to make an appropriate diagno-
sis [17]. An additional problem is the readability and
quality of online information for patients regarding
treatment for PCS, which was evaluated by Lee et al.
[18]. Poor quality and difficult-to-read content may
block patients from accessing information about
their condition.

Patients with PCS are in premenopausal age and
typically multiparous. The high number of pregnan-
cies, anomalies in pelvic venous anatomy, history of
pelvic pain in family, hormonal disorders like increased
levels of oestrogens, polycystic ovary syndrome, oes-
trogen therapy, as well as varices of the lower limbs,
phlebitis, prolapsed uterus, previous pelvic surgery,
heavy lifting or prolonged standing are the risk factors
for PCS [10,19,20]. Nanavati et al. showed that women
with PCS are more likely to have normal BMI than to
be obese [21]. Genetic or ethnic predisposition is still
uncertain, although a family history of pelvic pain is a
risk factor. In pathogenesis, mutations of FOXC2, TIE2,
NOTCH3, type 2 transforming growth factor–b and
thrombomodulin genes may play a role [10,12].
Congenital disposition appears to be important, as
only some women with PVI present with symp-
toms [10].

2. Anatomy

Blood from the uterus is drained through the intercon-
necting uterine plexus mainly by four veins. The lower
section of the plexus is directed to the left and right
internal iliac veins (IIV). Each IIV is led to the common
iliac vein and then to the inferior vena cava (IVC).
Occasionally IIV can drain straight into IVC. The upper
part of the uterus is drained on each side through the
uterine or the ovarian plexus to the ovarian
veins [12,22].

The pelvic venous network has many interconnec-
tions between different regions of the pelvis. PCS
manifests with a broad spectrum of symptoms mainly
because there are connections to the haemorrhoidal,
ovarian, wall and sacral venous plexuses. Additionally,
there are numerous connections between the pelvic
veins and the superficial veins in the intimate region
and on the legs. Hypertension caused by incompetent

drainage can result in varicosity formation in the pel-
vis and cause recurrent symptoms [12,22,23].

The left-sided dominance of PCS may be explained
by anatomical consideration. The left ovarian vein
(LOV) is longer than the right ovarian vein (ROV),
which makes it more difficult to drain in the upright
position. Additionally, the LOV may be compressed by
the sigmoid colon located on the left side during con-
stipation. LOV typically drains directly into the left
renal vein (LRV), while ROV in most cases (about 60%)
drains at a sharp angle into the antero-lateral wall of
the IVC, below the right renal vein (RRV) between T12
and L2 [23–25]. In about 10% of females, ROV is led
into the right renal vein (RRV) [12] (Figure 1).
Nevertheless, it should be noted that pelvic venous
drainage is complex and venous anatomy can vary
between patients [26].

The valves usually occur within the main trunks of
ovarian veins, however, much less frequently are

Figure 1. Usual anatomy of venous drainage. Inferior vena
cava (IVC), left ovarian vein (LOV), right ovarian vein (ROV),
internal iliac veins (IIV) are presented.
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present within the IIVs (only about 10% of cases). In
ovarian veins, valves are not present in 15% of
women, more frequent on the left side. When valves
do exist they are usually found in the distal portion of
the vein, near the junction with the renal veins.
However, when the ovarian vein valves are present,
they are incompetent on the left and right sides in
40% and 35%, respectively [12].

Venous congestion can develop secondary to ven-
ous drainage obstruction. The presence of left com-
mon iliac vein (CIV) compression caused by the
location between the right common iliac artery and
the lumbar spine is a condition known as May-Thurner
Syndrome (MTS) may contribute to a secondary PCS
development [27]. However, Costa et al. reported in
2020 in the study using Magnetic Resonance Imaging,
that the degree of stenosis is not related to symp-
toms, and a large percentage of both asymptomatic
and symptomatic patient population show left CIV
compression [28]. Similarly, Aurshina et al. also found
no correlation between the degree of CIV stenosis
seen on MRI and venous symptoms [29].

Another anatomic variant that can result in a sec-
ondary PCS is called a Nutcracker syndrome (NCS),
where the LRV is compressed between the superior
mesenteric artery and the aorta in the anterior type
and between the aorta and a vertebral body in the
posterior type [30–33]. However, in the author’s opin-
ion, it is an over-diagnosed cause, as a result of the
patient’s position on her back during the imaging.
This was also noted in a newly published study where
posture significantly affected the degree of stenosis in
intravascular ultrasound (55% significantly stenosed
LRV in the supine position vs. 10% when lying on the
left side) [34].

3. Pathophysiology & hormones

The aetiology of PCS remains poorly understood, and
probably many factors contribute to the pathogenesis.
PCS can be caused by a combination of factors: gen-
etic predisposition, anatomical abnormalities, hormo-
nal factors, damage of the vein’s wall, dysfunctional
valves, reverse blood flow, hypertension and dilata-
tion [14].

Studies show the presence of a family history of
varicose veins, and up to half of the varicose veins can
be related to genetics. There might exist some con-
genital wall abnormalities in the veins causing their
dilatation, which leads to dysfunction of valves.
Prolonged venous dilatation in varicose veins in the
PVI causes inflammation that further damages walls of

the vessel causing the growth of reflux and pressure
gradient between veins [10]. However, PVI is not the
only factor leading to the PCS diagnosis. Studies show
that ovarian varices are symptomatic in only up to
59% of patients and dilated pelvic veins are a frequent
symptomless phenomenon in women [13,14,35].

Hormonal factors also play an important role in PCS
development. In addition, symptoms usually com-
pletely resolve after menopause [19]. The correlation
between PCS and ovarian activity can be explained by
the physiological effects of female sex hormones.
Oestrogen causes increased nitric oxide secretion. This
results in increased dilatation and weakening of veins,
which causes greater stress on the valves [14]. Studies
show that oestrogen levels are significantly higher in
painful varicose veins than in unaffected veins and
fluctuations in oestrogen levels affect nociceptive sen-
sitivity [36]. Progesterone, by its activity, also weakens
venous valves in the pelvic veins [19].

Pregnancy is considered to be one of the main haz-
ards for PCS. During pregnancy, an increased volume
of circulation is put on the ovarian and pelvic veins,
and flow through the ovarian veins may increase up
to 60 times. The increased requirement for venous
return as an outcome of the pregnancy and altered
hormonal environment leads to chronic venous insuffi-
ciency [22,37]. Oestradiol causing vein dilatation dur-
ing pregnancy leads to higher stress on the valves
and increased intrauterine pressure caused by the
effect of the pregnant uterus can further increase the
reflux through the ovarian veins [3,38].

Vasoconstrictors have shown some effectiveness in
relieving PCS symptoms by increasing venous flow
through compression, which supports the hormonal
theory [12]. Some previous reviews suggested that
over 50% of patients with diagnosed PCS have poly-
cystic ovaries identified by echography [3,10,19,39].
However, we found only one article in the literature
based on a study conducted in 1990 on 55 patients
that maintains this theory [40].

The final result of venous outflow obstruction, irre-
spective of the aetiology, is the production of multiple
varicose veins and painful venous congestion. Pelvic
varicose vein histology is identical to varicose vein
histology in other areas [22]. Venous hypertension
enhances matrix metalloproteinases expression which
promotes degradation of collagen, elastin, and endo-
thelium, impairing control of vascular tension [41].
This promotes further damage to the endothelial cell
and inflammation. Dilatation of veins may activate
selective pain receptors in the walls of vessels. Blood
stasis in the capillaries causes local hypoxia [42].
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Pain sensation is based on nociceptor activation. C-
afferents associated with nociceptors have a low con-
duction speed and mediate dull/burning pain. Some
release neurotransmitters such as substance P and cal-
citonin gene-related peptide (CGRP), others have
receptors on the membrane surface that can be acti-
vated by molecules released from damaged cells.
Venous dilation and inflammation causes the release
of substance P and CGRP, which further dilates the
vessel and increases the permeability of the vascular
wall to plasma algogens. At the same time, cytokines
are released that increase inflammation and nocicep-
tor activity [43]. Our suggested simplified scheme of
the pathogenesis of PeVD-induced pain is presented
in Figure 2.

Studies show that both CGRP and substance P are
related to pelvic pain [10]. A study published in 2019
by Gavrilov et al. proved that CGRP and SP levels are
tightly correlated with pelvic pain. The mean CGRP
level was 0.71 ± 0.11 in the group with PVI and pelvic
pain and 0.26 ± 0.02 in the group with pelvic varicos-
ities with no pain. The mean substance P levels were
0.42 ± 0.18 and 0.15 ± 0.06 respectively [44]. A role for
vascular dysfunction and increased CGRP expression

has been shown in the pathogenesis of migraine.
Monoclonal antibodies that block CGRP activity are
now recognised as an effective treatment for migraine
[45,46]. It is possible that this could be one of the
future directions of development in the treatment of
CPP resulting from venous disorders.

Mechanical compression effects may be another
source of pain in PCS. Dilatation of pelvic veins can
compress nearby nerves leading to worsening pelvic
pain [47]. Interestingly, studies show that patients with
lower limb varicosities and PVI have greater levels of
pain relative to patients with isolated lower limb vari-
cosities [48].

4. Symptoms

Previous concepts of PCS described the pain as a typ-
ical symptom related to PCS, which was characterised
as chronic, dull, unilateral or bilateral [20,49].
Nowadays the concept of PeVD, proposed by Meissner
et al. notices the complexity of the problem, as a simi-
lar degree of venous insufficiency may produce differ-
ent symptoms, as well as identical symptoms may
have different underlying pathophysiology in different

Figure 2. The simplified diagram of the pathogenesis of PeVD-induced pain.
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patients [4]. Superficial varicose veins may occur with-
out any pelvic pain and be the only symptom of
PVI [4,10].

Pelvic pain-enhancing factors described in the lit-
erature are long periods of standing, walking or sitting
and factors increasing abdominal pressure such as lift-
ing, pregnancy [10,14,24,47]. Pain also increases during
and after intercourse. Osman et al. published that dys-
pareunia due to endometriosis is typically associated
with deep penetration, while pain due to PCS is typic-
ally exacerbated by intercourse, causing a throbbing
ache after [13]. However, there is a strong need for
research and data to help distinguish between types
of dyspareunia in patients suspected of having PCS.
Younger women are more likely than older women to
report dyspareunia or gynecological disorders [50].
Pain generally worsen throughout the day and also
before and in the first days of menstruation.
Symptoms are usually reduced by lying down [26].
Atypically, pain can also be acute or may occur in the
abdomen, lower back, hips or legs [10].

Because the pelvic veins form a network around
the organs and many connections are present
between the veins draining different pelvic regions
patients with PVI often present with atypical varicose
veins of the upper inner and back thigh of the lower
limb and vulvovaginal, glutaeal, suprapubic perineal
varices [19] (Figures 3 and 4). The prevalence of vulvar
varices in patients with PCS is as high as 24–40%
[51,52] (Figure 3). When the pelvic inflow is not
treated, the varicose veins managed surgically often
return [19]. In up to 80% of patients with pelvic ven-
ous dilatation different degrees of associated lower
limb venous insufficiency can be observed [53,54]. The

frequency of reporting leg symptoms such as pain,
edoema, heaviness increases with age [50]. PCS is also
suspected as a cause of venous leg ulcers and infertil-
ity [55,56]. In the course of the PCS, urinary symptoms
may occur due to perivesical varicosities such as blad-
der irritability and urgency or dysuria. PCS can also
mimic mons pubis abscess or osteoarthritis of the hip
[57,58]. Other manifestations of PCS may also include
headache, dysmenorrhoea, lumbosacral neuropathy,
leg heaviness, rectal discomfort, swollen vulva, vaginal
discharge, persistent genital arousal and non-specific
gastrointestinal symptoms such as bloating and nau-
sea [10,12,14,26,39,49].

Chronic pelvic pain and additional symptoms nega-
tively affect the quality of life of the patients, which
translates into significantly more frequent depression,
anxiety and generalised lethargy in this group [49].
Additionally, neurotransmitters released from varicose
veins such as substance P and the neurokinins A and
B are known to be involved in the regulation of emo-
tions and psychological stress pathways [25].

5. Diagnosis

Certain recognition of the PCS is very difficult, due to
its multiformity. In addition, many medical conditions
have similar manifestations, see (Table 1). Additionally
demonstrating PVI in imaging studies supports the
diagnosis however, it cannot define it.

New Symptoms-Varices-Pathophysiology (SVP) clas-
sification covers three areas: Symptoms (S), Varices (V),
and Pathophysiology (P). The pathophysiology domain
includes Anatomical (A), hemodynamic (H), and

Figure 3. Vulvar varices in patients with PCS in MRI.
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etiologic (E) aspects of the patient’s disease. Despite
its complexity, it allows for uniformity of naming [4].

Ultrasound (US) remains the first line, screening
imaging study. Conventional B-mode assesses pelvic
anatomy and excludes masses, while color-Doppler
measures flow. Ultrasound has the advantage of allow-
ing dynamic examination with provocative Valsalva
manoeuvres [60,61]. The ultrasound can be either
transvaginal, transabdominal or transperineal [62].
Transvaginal ultrasound (TVU) may better rule out
other gynecological problems, but transabdominal and
transperineal US allows to visualise the vessel on a
longer course [62,63]. Findings suggesting the diagno-
sis are tortuous pelvic veins with a diameter more
than 4mm, slow (� 3 cm/s) blood flow and dilated
arcuate veins in the myometrium, communicating
with the pelvic varicosities [63]. According to Park
et al. positive predictive value as a cut-off diameter of
a left ovarian vein in the US was 71.2% at 5mm,

83.3% at 6mm, 81.8% at 7mm, and 75.8% at
8mm [64].

Computer tomography (CT) provides cross-sectional
imaging and accurate anatomical visualisation. The
diagnostic criteria for both CT and MRI recommended
by Coakley et al. include at least four ipsilateral parau-
terine veins of varying calibre, at least one measuring
more than 4mm in diameter, or the diameter of the
ovarian vein over 8mm, but cut-off diameters vary
between studies [16,35,65]. However, according to Dos
Santos et al. vessel diameter alone is only 56% accurate
in reflux identification [66]. Hiromura et al., divided the
degree of reflux into three grades. Grade I, when the
retrograde flow is limited to the ovarian vein, grade II,
when the retrograde flow is present in parauterine
veins and grade III- retrograde flow crossing midline,
passing to parauterine plexus on the other side [67]
(Figure 5). A rather similar classification containing 4
grades was recently proposed by Szary et al. [68].

Figure 4. Atypical varicose veins of two patients due to chronic pelvic venous insufficiency.

Table 1. Disorders with symptoms similar to PCS [10,19,39,59].
Gastroenterology Gynecology Musculoskeletal Neurology & psychiatry Urology

Chronic constipation Adenomyosis Fibromyalgia Abdominal epilepsy/migraine Interstitial cystitis
Diverticular disease Adhesions Fractured coccyx Herniated nucleus pulposus Recurrent urinary

tract infections
Hernia Cancer or metastases Hip joint pathology Major depression Urethral diverticulum
Inflammatory bowel

disease
Chronic pelvic

inflammatory disease
Myofascial pain Neuralgia of ilioinguinal,

genitofemoral, or
pudendal nerves

Irritable bowel syndrome Endometriosis Pelvic floor myalgia Neuropathic pain
Porphyria Fibroids Piriformis syndrome Physical, sexual, or substance abuse

Ovarian cysts Psoas inflammation Sleep disorders
Uterine prolapse Sacroiliac joint inflammation Somatization
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Magnetic Resonance Imaging (MRI) of the pelvis
can provide excellent image quality and high spatial
resolution in imaging anatomical details and pelvic
vessels [47]. Unlike CT, MRI does not involve the use
of radiation and can be used more safely in women of
child-bearing age. Cross-sectional imaging allows
detection of other pathologies such as abnormal uter-
ine, endometriosis, gastrointestinal or musculoskeletal
pathology or tumours [47,69]. Both contrast-enhanced
MRA and non-contrast MRA sequences provide good
sensitivity in diagnosing venous insufficiency [70]
(Figures 6 and 7). Information regarding flow through
the veins in MRI can be provided using phase-contrast
velocity mapping (PCVM) or Time-Resolved Imaging
(TRI) [71]. Magnetic Resonance Venography with TRI
provides accurate information, whether flow present
in the ovarian vein is anterograde or retrograde
[72–74]. Yang et al. compared TRI with conventional
venography. Results showed that TRI is an excellent
non-invasive diagnostic tool for PVI, as there was no
significant difference between conventional venog-
raphy and TRI for determining the level of ovarian
venous reflux [75].

It is reported that in about 40% of CPP cases diag-
nostic laparoscopy is performed. This procedure can
miss up to 80-90% of PCS cases due to the routine
use of Trendelenburg’s position as well as due to vein
compression by CO2 pressure. Diagnostic value can be

slightly improved when using low-pressure laparos-
copy and the lower degree of Trendelenburg’s pos-
ition [76,77]. Sometimes, however, laparoscopy
enables the visualisation of other causes of chronic
pelvic pain [20].

Another diagnostic tool frequently cited in previous
reviews was ovarian point tenderness [10,12,14,19,22,
23,25,26,38,39,47,49,78]. The clinical examination
showed that ovarian point tenderness and the history
of postcoital pain was 94% sensitive and 77% specific
for PCS diagnosis. However, this is based on the study
published in 1988 on 35 patients [79]. A more recent
study conducted by Herrera-Betancourt et al. showed
87% sensitivity and only 37% specificity of ovarian
point tenderness [80].

Venography still remains the gold standard for
diagnosis of PCS. Since it is an invasive examination it
should be reserved for patients who had prior non-
invasive imaging, while interventional therapy is
planned [60,69,81]. Selective ovarian and iliac catheter
venography can be performed under local anaesthesia.
Another way of venographic diagnostics is the direct
injection of contrast to the uterine fundus through a

Figure 5. Grade III reflux in venography. Retrograde flow
crossing midline, passing to parauterine plexus on the other
side. Catheter in the left ovarian vein indicated by an arrow.

Figure 6. MRI,3D IFIR without contrast agent. Frontal section.
Inferior vena cava (IVC), left ovarian vein (LOV) and right ovar-
ian vein (ROV), common iliac vein, external iliac vein (EIV),
internal iliac vein and its branches are visible.
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needle inserted into the myometrium and evaluating
venous flow under fluoroscopy [80]. Evaluation can be
based on Beard’s criteria, which consists of three com-
ponents: maximum diameter of the ovarian vein
(<5mm considered normal, 5–8mm moderate, >8mm
severe), time to the disappearance of contrast material
(0, 20, and 40 s), and degree of congestion (normal
when veins are small and straight, moderate when tor-
tuous and severe if veins are highly tortuous and
wide). Each component is scored from 1 to 3 and the
final sum of 5 or more is considered to fulfil the diag-
nostic criteria, which are believed to have 91% sensi-
tivity and 89% specificity [82].

6. Treatment

Pharmacological treatment for PCS is limited due to
the lack of data determining long-term efficacy [26].
Hormonal therapies that inhibit ovarian function, such
as medroxyprogesterone acetate (MPA) and gonado-
tropin-releasing hormone (GnRH) agonists have shown
some efficacy, but the therapy was accompanied by
numerous side effects. In addition, stable results
9months after treatment with MPA were obtained
only in combination with psychotherapy [12].
Implanon, a subcutaneous implant containing the des-
ogestrel metabolite etonogestrel was associated with

improvements in symptom relief and venographic find-
ings 1 year after treatment. However, the implant was
used in only 12 cases and no data regarding long-term
results are available [83]. The study published by
Reginald et al. in 1987 showed some effectiveness of
dihydroergotamine in reducing pain scores. However,
the treatment showed only transient efficacy, side
effects, and was carried out in only 12 patients [84]. In
the short term, nonsteroidal anti-inflammatory drugs
may reduce symptoms, while the patient is undergoing
further care, but they do not contribute to curing the
problem [19]. In a study published in 2019 Tadalafil
improved bladder function in rats with pelvic venous
congestion. However, this requires further study [85].

Micronized purified flavonoid fraction (MPFF), a
venoactive drug has been investigated by Simsek
et al., Tsukanov et al. and Gavrilov et al. All researchers
demonstrated that 1000mg of MPFF per day reduced
the severity of pelvic symptoms such as pain, heavi-
ness and labia majora swelling secondary to pelvic
varicose veins [52,86–88]. Additionally, Gavrilov et al.
showed that a double dose of MPFF (1000mg twice
daily) in the first month of treatment provides a
quicker resolution of symptoms [89]. Interestingly,
MPFF also reduces CPP caused by prostatitis occurring
as a result of increased venous return through the
perineum [90].

Figure 7. MRI, TRICKS with intravenous administration of contrast agent. Dynamic imaging of the abdominal and pelvic vascular
system. (A) Arterial phase; (B) late venous phase with ovarian veins indicated by arrows; and (C) very late venous phases with IVC,
right internal vulvar vein and left obturator vein indicated by arrows.
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Compression is a conservative treatment used to
treat varicose veins [91]. In a study conducted by
Gavrilov et al. class II compression shorts used for
2weeks reduced chronic pelvic pain, dyspareunia, and
discomfort in 81.3% of patients. They also decreased
leg heaviness and swelling. However, they had no
effect on clinical symptoms of vulvar varicose veins.
No clinical improvement or improvement in venous
drainage was observed in the group using elastic
stockings [92].

Surgery is associated with a longer hospital stay
and greater mortality when compared to endovascular
therapy [3]. Rundqvist et al. first reported extraperito-
neal resection of the left ovarian vein to treat PCS in
1984 [93]. Studies show a 20% recurrence rate after
hysterectomy, and residual pain occurs in 33% of
patients [39]. There is a lack of randomised controlled
trials [94]. In a randomised control study conducted
by Chung et al. ovarian vein embolisation was signifi-
cantly more effective than hysterectomy with unilat-
eral or bilateral salpingo-oophorectomy 12months
following treatment. The average visual analogue pain
scale (VAS) in the embolisation group decreased from
7.8 to 3.2, compared to a decrease in VAS scale from
7.7 to 4.6 and from 7.8 to 5.6 in other groups [95].

The first description of embolisation as a treatment
for PCS was published in 1993 by Edwards [96].
According to the Society for Vascular Surgery and
American Venous Forum embolisation is recom-
mended with a 2B level of evidence for the treatment
of PCS [97].

Due to the poor recognition of this disease, there is
no definitive endovascular treatment protocol for PCS.
Both the technique like the intravascular access site
and the materials used for embolisation like sclero-
sants, coils, plugs vary in publications on this topic
[98]. Studies comparing multiple embolisation agents
are still lacking. There have been no trials that have
found large differences in clinical outcomes between
agents [99,100]. In our opinion, the best embolisation
devices are platinum coils, preferably detachable and
packable (Figure 8).

Sustained clinical improvement after embolisation
ranges in various studies from 47 to 100% [101]. There
is no consensus on how to report results, and the out-
comes are very heterogeneous, which is one of the
reasons why it is difficult to compare trials. The sys-
tematic review by Brown et al. covering 14 studies
and 828 women found an improvement in clinical
symptoms after endovascular treatment ranging from
68.3 to 100% [102]. In another systematic review, a
statistically significant decrease in pelvic pain was

reported in 9 of 13 studies [103]. Daniels et al. ana-
lysed 22 cohorts involving 1,308 patients. The average
rate of symptom improvement within the first
3months was 75% [104]. Patients in their 20 s usually
have a shorter duration of improvement than older
women [50]. Interestingly, smaller ovarian vein diam-
eter may be associated with better clinical improve-
ment [105]. In a study conducted by Chung et al.
women who had higher stress scores achieved in
standardised stress questionnaire (Revised Social
Readjustment Rating Scale) had significantly less
improvement after embolisation compared to women
with lower perceived stress. The authors suggest a
tendency in women who have low-stress tolerance to
pay more attention to their physical complaints, such
as pain, and a tendency for stress to manifest in auto-
nomic innervated sites such as vascular smooth
muscle [95].

There is still debate about how many veins should
be embolised [99]. The difference is not statistically
significant in the comparison of unilateral and bilateral
embolisation [69]. Maleux et al. found no statistically
significant difference in clinical results in patients with
LOV and ROV insufficiency treated with bilateral
embolisation versus patients with LOV insufficiency
treated with unilateral embolisation only [106]. Some

Figure 8. Patient after embolisation of the insufficient pelvic
veins. Duplication of the left ovarian vein indicated by arrows.
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clinicians perform only unilateral ovarian vein embol-
isation while others perform complete embolisation.

Laborda et al. reported the results of coil embolisa-
tion of both gonadal veins and both hypogastric veins
in patients with PCS with a 5-year follow-up after the
procedure. Clinical success was obtained in 93.85%,
with a decrease in pain perceived on the VAS scale
from 7.34 ± 0.7 before the procedure to 0.78 ± 1.2
[107]. Similarly, De Gregorio et al. reported good
results of embolisation of all four veins with a reduc-
tion in pain reported on the VAS scale from 7.63 ± 0.9
points before treatment to 0.91 ± 1.5 with a mean fol-
low-up of almost 5 years [99]. In our opinion, because
of the interconnection between the ovarian veins and
the branches of the IIVs, all insufficient venous outlets
should be closed and when multiplication of the ovar-
ian vein is present, embolisation of each trunk should
be performed (Figure 8).

Embolisation can also be performed without the
use of iodine-containing contrast, as in our centre, a
procedure of successful ovarian vein embolisation
using CO2 was performed in a patient allergic to con-
trast (Figure 9). CO2 is classified as a negative contrast
agent because the density of CO2 is lower than the
surrounding tissue. To image the vessels with CO2
contrast it is necessary to use equipment with appro-
priate software dedicated to negative contrast media.
The biggest advantage of CO2 is the absence of
adverse effects typical for iodine agents, primarily kid-
ney damage and allergic reactions. However, the
patient may experience discomfort or pain when

injecting CO2, and the vein may also react with
spasm [108].

The effect of embolisation on fertility is not pre-
cisely known. It appears that embolisation may treat
infertility caused by venous congestion. The largest
study focussing on this issue was published by Liu
et al. and included only 12 female patients. Ovarian
varices were suspected to be the only factor of infertil-
ity and other factors that may possibly cause infertility
were excluded. Overall, 8 of the women had a subse-
quent pregnancy after the procedure, of which six had
intrauterine pregnancies leading to live births [56].
Several other studies have reported single cases of
pregnancy after embolisation [109–112].

When stenosis is present, representing a hemo-
dynamically significant problem, removal of the
obstruction should be undertaken [113]. However,
stenting of the left CIV without embolisation of
gonadal veins relieves symptoms of PCS due to May-
Thurner Syndrome in only 16.6% of patients [114].
Different results were published by Lakhanpal et al. A
total of 56% of women with PVI caused by CIV sten-
osis experienced complete resolution of symptoms
after iliac vein stenting alone [115]. The major risk of
endovascular treatment failure is stent occlusion, and
the duration of antithrombotic therapy post-procedure
varies between studies [116]. In a systematic review
published by Padrnos et al. CIV stent patency rate
ranged from 60% to 100% [117].

Left renal vein stenting in the management of the
NCS has shown some efficacy in the treatment of PCS
caused by this syndrome. However, there are few
studies with small numbers of participants [118,119].
Stenting of the left renal vein is associated with a
high risk of migration to the vena cava and the heart
due to short vein length and change in vein diameter
when the patient changes position or performs the
Valsalva manoeuvre [120]. Left renal vein transposition
is not always successful and it is correlated with ser-
ious complications like bleeding, thrombosis, kidney
injury or infection [42,118]. In 2020 Gilmore et al.
reported gonadal vein transposition in 18 patients,
with complete symptom relief in 11 patients (61.1%)
after a median follow-up of 178 days [121].
Complications of percutaneous embolisation are usu-
ally rare and harmless. These include recurrence of
symptoms, haematoma at the puncture site, allergic
reaction, embolic agent migration or coil ero-
sion [78,122,123].

PCS symptoms may reoccur after ovarian vein
embolisation from other tributaries in the venous net-
work. Hasjim et al. reported recurrence of PCS

Figure 9. Digital Subtraction Angiography was performed
using CO2 before embolisation in a patient allergic
to contrast.
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symptoms four years after embolisation. Although the
gonadal vein remained embolised, the recurrence was
through the median sacral vein. Coil embolisation of
the incompetent median sacral vein caused the reso-
lution of symptoms [124].

Postembolization syndrome may occur in 20% of
patients. It is characterised by increased pelvic pain,
hyperthermia and tenderness around the embolised
vein, and usually resolves with NSAIDs [125]. A poten-
tially dangerous complication may be coil or
vascular plug migration to the pulmonary artery.
However, it is typically successfully removed endovasc-
ularly [99,126,127].

7. Challenges

The management of PeVD continues to present many
challenges for investigators [128]. The creation of the
new Symptoms-Varices-Pathophysiology classification
instrument has allowed for the systematisation of
nomenclature and is the first step towards the further
systematisation of disease management [4]. Due to
this classification, finally, it is possible to create a
homogeneous group of patients in trials. However,
there is still a lack of commonly used, globally
accepted diagnostic algorithms that allow objective
diagnosis and differentiation from diseases with similar
symptoms [101]. There is a need for validated clinical
and imaging diagnostic criteria that take into account
the patient’s position during imaging. Significant vari-
ability in how the diagnosis is made affects the assess-
ment of treatment outcomes. Endovascular therapy
seems to be an effective method of treatment, but its
efficacy is difficult to compare between studies
because diagnostic algorithms, embolisation of differ-
ent numbers of veins, embolisation materials and
post-procedure follow-up vary between studies. There
is a great need for randomised, large clinical trials
comparing the results of treatment with different
embolic agents and embolisation techniques in spe-
cific groups of patients in the SVP scale [4,19]. Finally,
determining the degree of clinical improvement is dif-
ficult because it is highly subjective and the symptoms
experienced by patients may overlap with other coex-
isting conditions, and the reporting of outcomes varies
considerably between studies. It is important to
develop a validated questionnaire that will standardise
the reporting of treatment outcomes, and enable their
proper comparison across studies [128].

8. Conclusions

Pelvic Venous Disorders manifests in many clinical pre-
sentations. Pelvic Congestion Syndrome is a common
condition occurring worldwide, in which a significant
proportion of cases remain undiagnosed and symp-
toms reported by women are often underestimated,
due to poor knowledge of the condition. It is an
important cause of chronic pelvic pain in female
patients. It can also present with superficial varicose
veins as the only symptom as well as in combination
with pain. Symptoms can be non-specific and difficult
to distinguish from other diseases. Certain diagnosis of
the PCS is very challenging, due to its multiformity.
Determining which patients suffer from symptoms
associated with PCS is hard, but also extremely
important to implement appropriate and targeted
treatment. Future randomised trials on embolisation
management are needed. A common treatment algo-
rithm for trials based on an understanding of the
mechanisms leading to symptoms would be particu-
larly helpful in objectively evaluating outcomes.
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