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Abstract 

Pelvic venous congestion syndrome (PVCS) is a common, but underdiagnosed, cause of chronic pelvic pain (CPP) in 
women.

PVCS occurs usually, but not exclusively, in multiparous women. It is characterized by chronic pelvic pain of more than 
six months duration with no evidence of inflammatory disease.

The patients present to general practitioners, gynaecologists, vascular specialists, pain specialists, gastroenterologists 
and psychiatrists. Pain of variable intensity occurs at any time but is worse in the pre-menstrual period, and is exac-
erbated by walking, standing, and fatigue. Post coital ache, dysmenorrhea, dyspareunia, bladder irritability and rectal 
discomfort are also common. Under-diagnosis of this condition can lead to anxiety and depression.

A multidisciplinary approach in the investigation and management of these women is vital.

Non-invasive imaging (US, CT, MRI) are essential in the diagnosis and exclusion of other conditions that cause CPP as 
well in the definitive diagnosis of PVCS. Trans-catheter venography remains the gold standard modality for the defini-
tive diagnosis and is undertaken as an immediate precursor to ovarian vein embolization (OVE). Conservative, medical 
and surgical management strategies have been reported but have been superseded by OVE, which has a reported 
technical success rates of 96–100%, low complication rates and long-term symptomatic relief in between 70–90% of 
cases.

The condition, described in this paper as PVCS, is referred to by a wide variety of other terms in the literature, a cause 
of confusion.

There is a significant body of literature describing the syndrome and the excellent outcomes following OVE however 
the lack of prospective, multicentre randomized controlled trials for both investigation and management of PVCS is a 
significant barrier to the complete acceptance of both the existence, investigation and management of the condition.
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Background
Chronic pelvic pain (CPP) is defined by the American 
College of Obstetricians and Gynaecologists as ‘pain 
symptoms perceived to originate from the pelvic organs 
typically lasting more than 6  months. It is often associ-
ated with negative cognitive, behavioural, sexual and 
emotional consequences as well as with symptoms sug-
gestive of lower urinary tract, sexual, bowel, pelvic floor, 
myofascial or gynaecological dysfunction’ (Pain 2020).

CPP is estimated to affect 10 million women world-
wide, up to 7 million of whom do not seek medical assis-
tance (Perry 2001).It is thought to account for up to 
10–20% of all gynaecology outpatient appointments, and 
is an indication for 20–33% of all diagnostic laparosco-
pies. CPP has a population prevalence of 15% in women 
aged 18–50  years, in 61% of cases the aetiology of the 
pain is unexplained (Perry 2001; Ignacio 2008; Phillips 
et al. 2014; Gynaecological 1978; Mathias et al. 1996).

Causes of CPP include endometriosis, adenomyo-
sis, fibroids, musculoskeletal disorders, chronic pelvic 
inflammatory disease, irritable bowel syndrome, painful 
bladder syndrome, pelvic venous congestion syndrome 
and psychological factors.

In 1857  French anatomist and surgeon, Louis Alfred 
Richet was the first to observe an association between 
chronic pelvic pain and the presence of varicose veins in 
the utero-ovarian plexus (Richet 1857). The important 
association of CPP, broad ligament varicocele and mul-
tiparity was made by Lefevre (Lefevre 1964). The dem-
onstration of retrograde filling of the left ovarian vein 
during renal venography led specialists to consider pelvic 
varicosities to be analogous to scrotal varicoceles in men 
(Chidekel 1968).

The presence of lower extremity and vulval varices 
associated with varices in the pudendal, peri-labial, glu-
teal and posterolateral thigh regions in women referred 
with CPP/PVCS is recognised to be important for diag-
nosis and to determine the most appropriate manage-
ment strategy (Hobbs 1976).

Different terms have been used interchangeably to 
describe the entity which these authors refer to as the 
Pelvic Venous Congestion Syndrome (PVCS). Character-
ized by chronic pelvic pain and para-metrial tenderness 
caused by dilatation of the ovarian and/or pelvic veins, 
PVCS has been described as the chronic pelvic pain 
syndrome (CPPS), pelvic congestion syndrome (PCS), 
female varicocele and pelvic venous congestion (PVC). 
Pelvic vascular insufficiency (PVI) is used to describe 
patients where the aetiology of PVCS is incompetent or 
absent gonadal vein valves.

The varied terminology and continued dispute regard-
ing the existence of pelvic venous disorders (PeVDs) has 
consequences for methods of diagnosis and treatment 

(Khilnani 2019; Campbell et  al. 2020). In an attempt to 
resolve this controversy, Meissner et  al. published The 
Symptoms-Varices-Pathophysiology (SVP) classifica-
tion of pelvic venous disorders (Meissner et  al. 2021). 
This classification, defines three domains Symptoms (S), 
Varices (V) and Pathophysiology (P). This latter domain 
encompasses anatomy (A), hemodynamic (H) and aetio-
logic (E) features, so that an individual’s classification is 
designated SVPAHE. In this classification PeVDs occur in 
four anatomic zones. The 4thzone is classified within the 
internationally recognised CEAP (clinical, etiologic, ana-
tomic physiologic) system which exists for classifying 
lower extremity venous disorders. This system improves 
communication diagnosis, management and research 
(Lurie et al. 2020)although it’s utility in the clinical setting 
and in determining treatment has yet to be determined. 
The reader is referred to the excellent graphical abstracts 
for both systems (Meissner et al. 2021; Lurie et al. 2020) 
Fig.1.

Constitutional, mechanical, inflammatory, hormonal, 
neural, psychosomatic and vascular aetiologies have all 
been postulated for PVCS (Hobbs 1976). Anxiety and 
depression in this group of women has long been recog-
nized with much debate as to whether this cause or effect 
(Beard et  al. 1986). PVCS occurs as a result of primary 
intrinsic venous abnormalities such as absence of valves 
and venous incompetence, and secondary to mechanical 
factors causing venous obstruction including Nutcracker 
and May-Thurner syndromes.

Anatomy
The venous drainage system within the pelvis is rich, 
variable and complex (Venbrux 2012). The major vessels 
draining female pelvic viscera are the ovarian veins and 
the common, external and internal iliac veins, the lat-
ter having parietal and visceral branches (Kennedy and 
Hemingway 1990) (Fig.2).

The ovarian veins form a rich venous-anastomotic 
plexus bilaterally in communication with the plexus 
draining the broad ligament and fallopian tube as well 
as the uterine fundal venous plexus. Ovarian veins are 
formed by the union of two or three tributaries that meet 
at the level of the fourth lumbar vertebra. The left ovar-
ian vein (LOV) almost invariably drains into the left renal 
vein, while the right ovarian vein (ROV) drains into the 
inferior vena cava although it may drain into the right 
renal vein in up to 10% of cases (Freedman et al. 2010). 
On the left, there is a recognized although uncommon 
communication between the LOV and inferior mesen-
teric vein. Valves may be absent from the cranial por-
tion of the LOV in 13–15% of women and from 6% in the 
ROV (Ahlberg et  al. 1966). Valves may incompetent in 
43% on the left and 35–41% on the right.
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Intercommunicating plexuses from visceral branches 
of the internal iliac vein include:

•	 Vaginal plexus and uterine plexus draining via 
the uterine veins, usually three on each side 

running laterally to drain into the internal iliac 
vein (IIV). The fundal uterine plexus drains 
into both the uterine veins and ovarian venous 
plexus

•	 Vesical plexus

Fig. 1  Symptoms-Varices-Pathophysiology (SVP) classification (Meissner et al 2021) Reproduced under Creative Commons Licence. Images 
Acknowledged to Mesa Schumacher 2021)
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•	 Deep clitoral, labial and inferior rectal veins drain 
into the internal pudendal and inferior gluteal veins

•	 Rectal branches communicate with the utero-vaginal 
plexus

The parietal branches of the IIV include the superior 
and inferior gluteal veins, iliolumbar veins, and the sacral 
venous plexus and obturator veins which may drain into 
the external iliac venous system. The pelvic venous sys-
tem has numerous potential collateral pathways, the 
reader is referred to a comprehensive pictorial review of 
these by Zurcher et al. (Zurcher 2022).

The Nutcracker or left renal vein entrapment syndrome 
refers to compression of the left renal vein between the 
aorta and superior mesenteric artery. This can result in 
increased pressure in the left renal vein with reflux into 
the ovarian vein possibly leading to pelvic varices (Coak-
ley et al. 1999).

May-Thurner syndrome refers to chronic compres-
sion of the left iliac vein against the lumbar spine by 

the overlying right common iliac artery. It can result in 
chronic deep venous thrombosis which can ultimately 
divert blood to the left internal lilac vein and give rise to 
pelvic varices.

Management
Management of PVCS including diagnosis, investiga-
tion and treatment requires a multidisciplinary team 
approach involving gynaecologists, vascular surgeons, 
diagnostic and interventional radiologists, urologists, 
neurologists, psychologists and psychiatrists (Ignacio 
2008; Cordts et al. 1998; Osman et al. 2021; Drife 1993).

Diagnosis
Diagnosis of PVSC /PVI is based on the clinical history, 
presentation, and physical examination and imaging 
investigations. Patients are usually, although not exclu-
sively, pre-menopausal and multiparous. PVCS is char-
acterized by chronic pelvic pain of more than six months 
duration with no evidence of inflammatory disease. Pain 
of variable intensity may be uni- or bilateral but is usu-
ally asymmetric, is worse premenstrually, exacerbated 
by walking, standing, and fatigue. Post coital ache (65%), 
dysmenorrhea (66%) and dyspareunia (71%), bladder irri-
tability and rectal discomfort are common (Taylor 1949; 
Beard 1988; Kuligowska et  al. 2005). Under-diagnosis 
can lead to anxiety and depression (Hobbs 1976). Beard 
et al. observed that post-coital ache and/or ovarian point 
tenderness, occurring in 86% of their series, were strong 
discriminators in favour of PVCS demonstrating 94% sen-
sitivity and 77% specificity (Beard et al. 1986; Beard 1988).

Not all women with PVCS have typical pelvic pain, 
they may present with recurrent lower extremity varicose 
veins or hip pain (Phillips et al. 2014). A case of persistent 
genital arousal, an under-recognised and distressing con-
dition, was found to have PVCS which was successfully 
treated with OVE (Thorne and Stuckey 2008).

Investigations
Investigations include laparoscopy, non-invasive and 
invasive imaging techniques.

Laparoscopy
Laparoscopy is commonly undertaken in the investiga-
tion of women presenting with CPP. Beard et  al. found 
dilated veins and vascular congestion in the broad liga-
ment and ovarian plexus in 91% of women examined 
laparoscopically for CPP with no other pelvic pathol-
ogy (Beard et  al. 1984). Whilst laparoscopy is excellent 
for identifying other pelvic pathology that may cause 
CPP, because the patient is supine and CO2is insufflated, 
varices may be compressed and the diagnosis of PVCS 
masked in as many as 86–90% of cases (Ignacio 2008).

Fig. 2  Normal pelvic and ovarian venous anatomy. The rich uterine 
venous plexus (UVP) drains via the right and left uterine veins (RUV, 
LUV) into the internal iliac veins (RIIV, LIIV) which anastomose with 
the external iliac veins (EIV) to become the common iliac veins (CIV). 
The UVP anastomoses superiorly with the ovarian venous plexus 
(OVP) bilaterally which drain into the ovarian veins. The right ovarian 
vein (ROV) drains into the inferior vena cava (IVC) and the left ovarian 
vein (LOV) drains into the left renal (LRV). (Image courtesy S Boland)
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Imaging
PVCS can exist in isolation or combination with other 
causes of CPP. Imaging should be used to exclude other 
causes of CPP as described above, as well as confirm a 
clinically suspected diagnosis of PVCS (Bookwalter et al. 
2019). Transabdominal (TA) and transvaginal (TV) ultra-
sound, magnetic resonance imaging (MRI), magnetic 
resonance venography (MRV), computed tomography 
(CT) and venography are all utilized in the investigation 
of CPP/PVCS.

Non‑invasive imaging
Ultrasound  TAU and TVU should be combined with 
colour Doppler imaging (CDI) and Doppler spectral anal-
ysis (Kuligowska et al. 2005; Stones et al. 1990; Hodgson 
et al. 1991; Lemasle and Greiner 2017).

Park et  al. examined 32 women with PVCS and 35 
control subjects (Park et al. 2004). A dilated left ovarian 
vein with diameter of 6 mm or greater with reversed cau-
dal flow gave a positive predictive value of 83.3%. They 
described dilated, tortuous pelvic venous plexuses, poly-
cystic ovarian changes and dilated arcuate veins, greater 
than 5  mm in diameter, crossing the uterine myome-
trium between pelvic varicosities and a variable duplex 

waveform during provocation with a Valsalva manoeuvre 
and slow venous flow of less than 3 cm/s (Fig. 3).

Polycystic ovaries have been reported in up to 40% of 
women with pelvic venous insufficiency and venous con-
gestion, an association which may be related to hormonal 
factors.(Bookwalter et al. 2019; Park et al. 2004).

Diagnostic criteria for the diagnosis of PVCS on ultra-
sound are (Park et al. 2004):

•	 Tortuous pelvic veins diameter > 6 mm
•	 Slow blood flow < 3 cm/sec or reversed caudal flow
•	 Dilated arcuate veins in the myometrium communi-

cating between bilateral pelvic varicose veins
•	 Polycystic changes in the ovaries

Computed tomography  Abdominal and pelvic com-
puted tomography (CT) is commonly undertaken in the 
evaluation of women with CPP. A study of the CT and MR 
appearances of pelvic varices, characterized their appear-
ances as dilated tortuous para uterine tubular structures 
extending laterally in the broad ligament and reaching the 
pelvic side wall or extending inferiorly to communicate 
with the paravaginal venous plexus (Coakley et al. 1999).

Fig. 3  Trans-vaginal and Doppler ultrasound studies in a multiparous woman presenting with bilateral lower limb varicosities and pelvic pain. 
Pelvic venous congestion with left ovarian vein diameter of 9.1mm (A), and right ovarian vein diameter of 10mm (C) (red arrows), both diameters 
increased with Valsalva manoeuvre. Left (B) and right (D) ovarian vein Doppler studies Average flow 0.8cm/sec
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The following criteria were suggested for diagnosis of 
pelvic varices: at least 4 ipsilateral tortuous para-uter-
ine veins of varying calibre at least one with a diameter 
of > 4 mm or an ovarian vein diameter of > 8 mm (Coak-
ley et al. 1999). CT may be of specific value in identify-
ing the Nutcracker and May-Thurner syndromes (Osman 
et al. 2021; Szaflarski et al. 2019) but MR should remain 
the first line of investigation in this cohort due the patient 
young age and radiation dose.

Magnetic resonance imaging  MRI is non-invasive, does 
not utilize ionizing radiation and provides excellent 
imaging of the many causes of CPP (Coakley et al. 1999; 
Kuligowska et al. 2005).

A prospective study has shown that MRV shows con-
cordance with phlebography in 96% of cases for venous 
anatomy and 70% for grade of venous congestion with 
a sensitivity and specificity of 88% and 67% for ovarian 
veins, 100% and 38% for internal iliac veins and 91% and 
42% for the pelvic plexus (Asciutto et  al. 2008). Time 
resolved MR angiography has been reported to be of 
value in detecting gonadal vein dilatation and reflux (Dick 
et al. 2010) (Fig. 4). In a comparison of time resolved MR 
angiography with venography the specificity, sensitivity 
and accuracy were assessed respectively as 61–75%, 100% 
and 79–84% (Yang et  al. 2012). Velocity-encoded gradi-
ent-echo MRV when compared with catheter venography 

is reported to have a sensitivity of 88% and specificity of 
67% (Barge 2022).

CT and MRI both performed with the patient supine 
may underestimate the extent of venous dilatation that is 
demonstrated by ultrasound and venography where prov-
ocation with the Valsalva manoeuvre can be employed.

Venography  Catheter venography remains the gold 
standard for the diagnosis for PVCS and PVI and is under-
taken when non-invasive studies are inconclusive in the 
presence of a strong clinical history and as an immediate 
precursor to trans-catheter management of pelvic varices 
(Kennedy and Hemingway 1990; Freedman et al. 2010).

Prior to the more routine use of catheter venography 
trans-uterine venography and direct vulval venography 
were performed.

Trans‑Uterine venography  This procedure, no longer 
used in common practice, involved the direct injection of 
contrast medium into the fundal myometrium (Guilhem 
1954; Kauppila et al. 1971; Silverberg et al. 1973). The pro-
cedure was reported as being well tolerated by the women 
examined (Kennedy and Hemingway 1990; Beard et  al. 
1984). A scoring system was utilized to determine if the 
venographic appearances were commensurate with the 
diagnosis of pelvic congestion. A value of 5 or more gave 
a diagnostic sensitivity of 91% and specificity of 89% for 
PPS (Beard 1988).

Vulval  venography  The direct cannulation of vulval 
varices in women with symptoms suggestive of PVCS 
has been described (Craig and Hobbs 1975; Thomas et al. 
1967). Communication with the external pudendal, femo-
ral and saphenous veins, and in severe cases communi-
cation with vesical venous plexus, broad ligament plexus 
and internal iliac vein was demonstrated.

The technique, for diagnostic purposes, has been 
replaced by trans-catheter venography (Fig.  5) however 
direct puncture sclerotherapy of vulval varices may be 
utilized as an adjunct treatment in the management of 
PVCS.

Treatment options
Multiple treatment approaches have been studied and 
used for the treatment of PVCS and include conserva-
tive, psychological, medical, surgical and endovascular 
options either in isolation or combination.

Chronic debilitating pelvic pain is often accompa-
nied by depression and anxiety. An RCT comparing 
medroxyprogesterone acetate (MPA) and psychother-
apy found that 9 months after treatment was ended 72% 
of women treated with both showed a ≥ 50% reduction 

Fig. 4  MRI/MRv The left ovarian vein (long arrow) is clearly identified 
filling early and extends down into the pelvis where small varices 
(arrow head) are filled on the left side with a crossover of venous flow 
to the right side and subsequent multiple varicosities are identified in 
the right upper thigh on this TR IC K S study
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in pain score, superior to either treatment being used in 
isolation (Farquhar 1989).

Medical therapy includes analgesia, non-steroidal 
anti-inflammatory agents (NSAIDs), gonadotropin-
releasing hormone (GnRH) antagonists with hormone 
replacement therapy (HRT), dihydroergotamine, pro-
gestins, medroxyprogesterone acetate (MPA) and Gos-
erelin acetate (Ignacio 2008; Venbrux 2012). Long term 
pharmacological therapy is not recommended for treat-
ment of PVCS because of adverse symptoms and lim-
ited efficacy (Knuttinen et al. 2015).

Surgical treatment options include laparoscopic ovar-
ian vein ligation, abdominal hysterectomy and oophorec-
tomy. Gargiulo et al. reported 100% symptom remission 
in 23 women 12  months following laparoscopic trans-
peritoneal ovarian vein ligation (Gargiulo et al. 2003).

In a study in which women with PVCS who had not 
responded to medication were randomised to either 
embolization, or hysterectomy and bilateral oophorec-
tomy with HRT or hysterectomy with unilateral oopho-
rectomy embolization was found to be significantly more 
effective (p < 0.05) at reducing pain than the other two 
methods (Chung and Huh 2003).

Hysterectomy may be offered when all other treat-
ments have failed but may not be curative, 22–33% of 

women may continue to suffer pain (Drife 1993; Stovall 
et al. 1990; Beard 1991).

Endovascular management
OVE is recommended by the Society of Vascular Sur-
gery with a 2B level of evidence: ‘We suggest treatment 
of pelvic congestion syndrome and pelvic varices with 
coil embolization, plugs, or trans-catheter sclerother-
apy, used alone or together’ (Gloviczki 2011).

Transcatheter embolization
Following the initial report in 1993 of ovarian vein 
embolization (OVE) for the treatment of a patient with 
CPP/PPS secondary to PVCS the technique has evolved 
to become the mainstay of treatment for this condi-
tion (Edwards et  al. 1993). Embolization is preceded by 
selective ovarian and iliac venography to delineate the 
anatomy and identify all relevant vessels and collateral 
pathways (Kennedy and Hemingway 1990; Jacobs 1969). 
Contraindications include active pelvic infection, severe 
contrast medium allergy, coagulopathy and pregnancy.

Patients assessed as suitable for consideration for 
OVE by the MDT must undergo pre-procedure con-
sultation. At our institute, this occurs alongside the TV 
ultrasound assessment. A patient information leaflet is 
provided and procedural risks together with the rate of 
recurrence, failure to improve symptoms and coil migra-
tion are explained. A second consultation is arranged to 
ensure the patient has considered the options and wishes 
to proceed.

Patients are required to be nil by mouth. It is a require-
ment that someone to accompany them home and stays 
with them for 24 h following sedation (sedo-analgesia). A 
proposed patient pathway is described in Table 1.

Technique (Venbrux 2002; Lopez 2015)
The patient is admitted to the IR Day-case facility 
and informed consent obtained. Pregnancy should be 
excluded in women of childbearing age.

The WHO safety checklist is utilized and IV conscious 
sedation (e.g. fentanyl and midazolam) is readily available 
(WHO). The patient’s vital signs are monitored.

The procedure is undertaken under sterile conditions 
employing local anaesthesia for venous access, under 
ultrasound guidance. Right internal jugular vein (IJV) or 
the common femoral vein (CFV) are both suitable access 
options. There is a preference for the RIJV approach as 
this offers a ‘downhill’ approach to the ovarian and pelvic 
veins. Other access points such as brachial and subcla-
vian veins have also been used but have not shown to be 
superior to the IJV or CFV approach (Lopez 2015).

Selective catheterization of the left and right ovarian 
veins is undertaken with and without provocation such 

Fig. 5  Left ovarian venogram demonstrating left ovarian vein (LOV) 
dilatation with dilated pelvic and para uterine veins. The left ovarian 
vein was treated with 3% STS and coil embolization. The right 
ovarian vein (ROV) did not appear dilated and was treated with coil 
embolization
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as Valsalva manoeuvre. Ovarian vein cannulation can be 
achieved with a 5F Multipurpose or a shaped tip cath-
eter such as a Bernstein (Merit Medical, Utah, US) with 
an 0.035″or 0.038″ lumen based on the type of the coil 
to be utilised. Some detachable coils will require use of a 
microcatheter on a 0.018″ platform.

Distal vessel embolization with a sclerosant such as 3% 
sodium tetradecyl sulphate (STS) can be prepared as a 
foam using the Tessari method (± balloon occlusion to 
aid stagnation) or injected as part of the sandwich tech-
nique where coil and foam are used in combination (Tes-
sari et al. 2001; Xu et al. 2016).

The maximum dose of 3% STS recommended per proce-
dure is 10 ml. STS is often injected in foam state mixed with 
room air, O2 or CO2. The higher concentration of nitrogen 
in room air poses a potential risk of air embolus and stroke 
when in Trendelenburg position (Tessari et al. 2001).

The radiolucent property of STS foam can be overcome 
by filling the dead space of the catheter with contrast and 
pulsed controlled injection under fluoroscopic guidance. 
Injecting foam distally can ensure smaller pelvic branches 
are effectively embolized. This technique followed by coil 
embolization has offered the best outcomes for patients.

The entire length of the refluxing, incompetent ves-
sel is embolized with MR compatible platinum coils to 
prevent collateralisation. It is not necessary to tightly 
pack the coils within the ovarian vein, but sufficient 
should be deployed to slow the flow, induce thrombosis 
and block any tributaries. Under-coiling of the ovarian 
veins can increase probability of recurrence. Oversiz-
ing of coils is important to prevent migration. Coil size 
depends on ovarian vein diameter. Common sizes range 
8 mm-20 mm with longer lengths used to cover the entire 
vein. Distal embolization is with push-able coils however 
for the more proximal deployment, detachable coils allow 
for more accurate placement as well as “test” deployment 
to ensure no migration risk.

Examination of the internal iliac veins is also under-
taken and embolization using a balloon occlusion tech-
nique, sclerosant and coils if necessary can be carried 
out at the same procedure or a staged procedure some 
weeks later. Foam sclerotherapy of pudendal and broad 
ligament branches (± coil embolization) is effective. 
Coil  embolization below the inguinal ligament is not 
recommended as this can be palpable and cause discom-
fort long-term.

Table 1  Provides a suggested patient pathway for the management of patients with PVCS
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Other embolic agents used in isolation or in combina-
tion include:

•	 Sclerotherapy products e.g. 5% morrhuate of sodium, 
sodium tetradecyl sulphate, (STS), n-butyl-2-cy-
anoacrylate (glue), Ethylene vinyl alcohol copolymer 
and lauromacrogol 400.

•	 Occlusive detachable plugs
•	 Embolization coils – platinum coils (MRI compatible 

to 1.5 Tesla) – Pushable or detachable. Nickel free 
coils are available for those with allergy to nickel.

Venography after embolization of the ovarian veins is 
undertaken to confirm vessel occlusion (Figs. 6).

Manual compression of the RIJ or other venous access 
route following catheter removal is followed by 2  hours 
bed rest post procedure. The patient is rested in the semi-
recumbent position at 45 degrees following an IJV puncture.

If vulvar varices do not resolve or improve consid-
eration can be given to direct percutaneous STS foam 
sclerotherapy; this should be used as an adjunct to the 
treatment of reflux not as a stand-alone treatment in iso-
lation (Bookwalter et al. 2019).

Nasser reported a marked association between 
lower extremity varicose veins (VVs) and PVCS of 
92.9% in his series and lower rates of VV recurrence 
in patients who underwent VV treatment after OVE 
for PVCS (Nasser et  al. 2014; Laborda et  al. 2013; 
Meneses et al. 2013).

May-Thurner syndrome (MTS), is an uncom-
mon condition that may be found in association 
with PVCS. Stenting of the common iliac vein (CIV) 
can provide significant amelioration of symptoms. 
Ahmed reported a technical success rate of 100% (34 
of 34) (Ahmed et  al. 2016). No major complications 
occurred, and 68% of patients (23 of 34) had clinical 
success with relief of presenting symptoms on follow-
up visits. Gavrilov et al. looked at endovascular inter-
ventions in the treatment of PVCS caused by MTS 
(Gavrilov et  al. 2020). In a small series stenting CIV 
was effective in only 16.6% of patients but when com-
bined with embolization of the ovarian veins 83.4% of 
patients experienced symptom elimination.

The role of embolization of left ovarian vein in presence 
of Nutcracker syndrome remains controversial with no 
definite consensus and is beyond the scope of this paper.

Fig. 6  6a Left Ovarian venography with Valsalva The left ovarian venogram (long arrow on left) in a multiparous woman, shows significant venous 
dilatation with extensive varicosities (arrow heads) and reflux across the midline to the right ovarian vein (long arrow on right). 6b Right ovarian 
venography following left ovarian vein coil embolization (arrow heads). The ROV (long arrow) was embolized with coils
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Complications
Procedural complications are unusual with overall rates 
reported as between 2%-3% (Venbrux 2012; Freedman 
et al. 2010; Venbrux 2002). Infection risk is thought to be 
approximately 1%. Coil migration is reported especially 
when the internal iliac vein branches are embolized. 
Coils may migrate to the right ventricle and pulmonary 
circulation with the potential to cause acute or chronic 
complications such as arrhythmias and thrombosis (Scott 
and Cullen 2021). Coils should be snared and retrieved at 
the time of the procedure. Contrast allergy is rare (< 1%). 
Puncture related hematoma, thrombophlebitis, vessel 
perforation, non-target embolization and pneumothorax 
have been reported.

Post procedural discomfort and pain are managed with 
appropriate analgesia. Use of NSAIDs may alleviate some 
of the local discomfort which arises from phlebitis.

Delayed complications include recurrence in 10–40% 
of cases (Meneses et  al. 2013). Recurrence is higher in 
patient with untreated lower extremity varicosities.

Many of the women undergoing OVE are of child-
bearing age. Machine parameter should be optimized, 
tight collimation and experienced operators help to keep 
the radiation dose low. Lopez (Lopez 2015) reported an 
effective dose in a large series of cases of 6 mSv.

Clinical outcomes
Pelvic venous embolization is currently widely believed 
to be the best available treatment for PCS, however this 
is based on empirical data rather than detailed evidence 
from clinical trials (Borghi and Dell’Atti 2016).

In an early series, 88.9% of women reported 80% 
immediate relief of symptoms overall following coil 
embolization of the ovarian veins and contributing 
internal iliac tributaries. Individual symptom relief var-
ied from 40–100% at mean follow up of 13.4  months. 
There were no major complications and by year 
2005  centres were reporting technical success rates of 
96–99% with few complications and reported rates of 
symptomatic relief in 75% of patients, with up to 60% 
experiencing complete resolution of symptoms (Drife 
1993; Kuligowska et al. 2005).

A decade after the first report of OVE it was observed 
that it had become the mainstay of treatment, with techni-
cal success reported as 98%-100%. 70–85% patients reported 
immediate symptom improvement within two weeks with 
recurrence rates of 8% (Freedman et al. 2010; Kim et al. 2006).

In a comprehensive review of the literature in 2018, 
Champaniera et al. reached the following conclusion: ‘The 
data supporting the diagnosis and treatment of PVI in the 
presence of CPP are limited and of variable quality, and 
considerable further high-quality research is required to 
thoroughly address the research question’ (Champaneria 

et al. 2016). The group also stated ‘embolization appears to 
provide good to complete symptomatic relief in the major-
ity of women’. Regarding outcomes of the 1308 patients 
included in the analysis 75% reported an early symptom 
benefit from embolization. In nine studies where pain 
was measured on follow up using a visual analogue scale 
(VAS), a statistically significant reduction was seen in all 
cases (Chung and Huh 2003; Venbrux 2002; Meneses et al. 
2013; Kim et al. 2006; Creton et al. 2007; Richardson and 
Driver 2006; Gandini et  al. 2008; Tropeano et  al. 2008; 
Asciutto et al. 2009; Brown 2018). (Table2).

A further systematic review of 14 studies which exam-
ined outcomes of 994 interventions in 828 patients, 979 
initial ovarian and iliac interventions (some as staged 
procedures) were followed by 14 repeat interventions for 
recurrence failure. Average follow up was 36.1 (1–288) 
months, clinical improvement was recorded in 68.3–
100% of patients (Brown 2018).

A concern with any intervention involving the repro-
ductive system in women is the potential impact on 
future fertility. A small study of 12 women reported that 
66.7% (8 women) became pregnant following the pro-
cedure, 6 progressing to a live birth. They also noted 
that there were no differences in pre-and three months 
post-embolization of LH and FSH levels (p < 0.05) (Liu 
et al. 2019). Other small case series have reported preg-
nancies and live births following OVE (Perry 2001; Xu 
et al. 2016; and Yang et al. 2012). OVE has not demon-
strated any hindrance or reduction in female reproduc-
tive ability.

Current evidence and trends
A large body of literature exists related to PVCS as a 
cause of CPP and that the initial treatment of choice is 
OVE. The overwhelming consensus from the systematic 
reviews that have been undertaken is the need for robust 
multicentre randomized controlled trails (RCTs).

In 2010, the Society of Interventional Radiology (SIR) 
Technology Assessment Committee urged the adop-
tion of common definitions, approaches to diagnosis, 
treatment, and clinical outcomes to optimize the care of 
patients with CPP resulting from pelvic venous insuffi-
ciency (PVI) (Black et al. 2010). They noted that although 
trans-catheter embolization had become an established 
treatment for PVCS, published outcomes were limited by 
non-standardized reporting, incomplete follow-up and 
the use of variable outcome measures.

Campbell et  al. examined the opinions of vascular 
surgeons in the UK regarding the treatment of pelvic 
vein reflux (PVR) associated with varicose veins, 9% of 
respondents to a questionnaire did not recognize PVR as 
an entity and 11% do not investigate or treat it (Campbell 
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et al. 2020). The lack of agreement on consistent termi-
nology and the lack of prospective RCTs are cited as two 
reasons for these opinions.

A multidisciplinary research consensus panel identified 
certain areas requiring urgent research priorities in pelvic 
venous disorders (PeVDs) in women (Khilnani 2019). They 
conclude that multiple evidence gaps exist related to PeVDs 
with the consequence that nonvascular specialists rarely 
consider the diagnosis. The areas they identified are:

1.	 Consensus on the clinical and imaging criteria for PeVD.
2.	 A discriminative tool to categorize patients with PeVD.
3.	 QOL tools to measure the health burden in women 

affected by PeVD and its change after treatment.

In the USA, obtaining re-imbursement from insurance 
companies is challenging some considering OVE for PVI 
an investigative treatment, this may in part be because 
original studies over-emphasized the psychological com-
ponent of the condition (Khilnani 2019; Bookwalter et al. 
2019). They conclude that although the evidence for OVE 
for CPP/PVCS is strong more research is needed espe-
cially when PVCS is combined with lower extremity vari-
cosities. Large multicentre prospective RCTs looking at 
pre and post embolization hormone levels, conception 
and pregnancy outcomes are required.

Laparoscopic trans peritoneal ovarian vein ligation is 
reported to be associated with symptom improvement 
in 75% of women. More radical surgery is only indi-
cated in cases of unavailability or failure of less invasive 

techniques. OVE has reported clinical success in 70–85%, 
a complication rate of between 3.4–9%, however 6–31.8% 
of women do not get substantial or long term relief. OVE 
is currently believed to be the best available treatment 
but this is based empirical evidence rather than trials.

Conclusion
CPP is a widespread, common and debilitating condition 
affecting millions of women worldwide. The aetiology is 
complex and multifactorial. PVCS is a common cause of 
CPP but is underdiagnosed. Confusion regarding the ter-
minology used to describe the condition has added to this 
controversy as has the early unwarranted emphasis that is 
was psychosomatic in nature. The recognition that many of 
these women demonstrate abnormal pelvic venous vascula-
ture was initially made either at surgery or by venography. 
Advances in non-invasive imaging techniques have revolu-
tionized the diagnosis of all causes of CPP including PVCS.

OVE has superseded surgical and medical manage-
ment of PVCS however the lack of robust multicentre 
RCTs regarding diagnosis, treatment and outcomes has 
hindered the complete acceptance by relevant special-
ists of the existence and significance of this condition. 
The adoption of the SVP grading system will encourage 
consistency of terminology, the documentation of all rel-
evant clinical data and the standardization of reporting of 
outcomes. It is incumbent on all specialists undertaking 
OVE to engage in collaborative prospective research to 
enable this group of women to receive the best possible 
care for their condition.

Table 2  Illustrates reported improvement in pain following ovarian vein embolization as measured by visual analogue score (VAS) in 
14 published case series

Reported pain improvement following OVE for PVCS as measured by Visual Analogue Scale (VAS)

Reference No of women Mean age Initial VAS Follow-up VAS Length of follow up 
(months)

Embolic agent

Venbrux  (2002) 56 32.3 7.8 2.7 12 Coils and sclerosant

Chung (2003)  52 40.1 7.8 3.2 26.6 Coils

Kim (2006) 127 34 7.8 2.9 45 Coils and sclerosant

Laborda (2013)  202 43.5 7.34 0.8 60 Coils

Hocquelet (2014)  33 41.4 7.37 1.36 26 Coils and sclerosant

Lui (2019) 12 36.5 6.7 2.7 24–36 Coils and sclerosant

De Gregori (2020) 520 43.2 7.63 0.91 59 Coils

Nasser (2014)  100 43.7 7.34 0.47 12 Coils

Senechal (2021)  327 42 6.9 2 12 Sclerosant

Gandini (2008)  38 36.9 7.8 4.2 12 Coils

Creton (2007)  24 41.5 5 1.4 36 Coils

Tropeano (2008)  22 36 8 3 12 Sclerosant

Asciutto (2009)  35 49 5.2 1.2 36 Coils

Meneses (2013) 10 38 8.2 1.36 24 Sclerosant

Mean(Range) 111 (10–520) 39 (32.3–49 7.2 (5–8.2) 2.01 (0.47–4.2) 28 (12–60)
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