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Chronic pelvic pain (CPP) is a common condition in women that carries with it
significant morbidity. It is commonly seen in patients presenting to obstetrics and
gynecology outpatient clinic visits. CPP is a presenting symptom of various pathologies
including pelvic varicocele, pelvic adhesions, spastic colon syndrome, uterine fibroids,
endometriosis, and psychosomatic disorders. Pelvic congestion syndrome has more
recently been termed “pelvic venous insufficiency (PVI)” due to the underlying
retrograde flow through incompetent ovarian and pelvic veins that are thought to
cause the symptoms of CPP. Pelvic varices can commonly present alongside vulvar,
perineal, and lower extremity varices. There are some predictable “escape pathways”
for these varices that may present for interventional treatment. This article introduces
the reader to current terminology, clinical presentation, diagnosis, and treatment of

radiology

Chronic pelvic pain (CPP) is a common condition in women
with prevalence varying from 5.6 to 30.9%."2 It results
in disruption of daily activities, adversely affects the quality
of life, and is the primary presenting symptom in 10 to 40%
of all obstetrics and gynecology outpatient clinic visits.>*
CPP is a presenting symptom of various pathologies includ-
ing pelvic varicocele, pelvic adhesions, spastic colon syn-
drome, uterine fibroids, endometriosis, and psychosomatic
disorders.”~’

Pelvic congestion syndrome (PCS) has more recently been
termed “pelvic venous insufficiency (PVI) due to the under-
lying retrograde flow through incompetent ovarian and
pelvic veins that are thought to cause the symptoms of
CPP.2 PVI occurs in 10% of the female population with at
least 30% who have CPP.? Patients with PVI can develop pelvic
varices which appear on ultrasonography as dilated and
tortuous veins in the parauterine or paraovarian areas.'?
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patients with pelvic varices due to PVI.

Pelvic varices can commonly present alongside vulvar, peri-
neal, and lower extremity varices.

Terminology

Chronic Pelvic Pain

CPP is the intermittent or constant pain in the lower abdo-
men or pelvis of a woman occurring for at least 6 months in
duration, not occurring exclusively during menstruation or
intercourse, and not associated with pregnancy. This pain can
have a significant impact on a woman’s functional ability."’

Pelvic Venous Disorders

Pelvic venous disorders in women, also known as PCS or
pelvic venous incompetence, is a condition in some women
that manifests as chronic, dull pelvic pain in the lower
abdomen (more than 6 months of evolution), which can
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intensify with the Valsalva maneuver and decrease or even
disappear in the prone or decubitus position.12

Pelvic Venous Insufficiency

PVl is the underlying pathology behind the development of
pelvic varices. It most commonly occurs due to valvular
damage in the pelvic veins, leading to a retrograde venous
flow. This may occur as a result of pregnancy, family history
of venous insufficiency, menopause, trauma, and deep vein
thrombosis.'>4

Clinical Presentation

Chronic Pelvic Pain

CPP affects up to 5.7 to 26.6% of women worldwide and is
responsible for 20% of gynecological referrals.’” It is a debili-
tating condition that is commonly overlooked.'® Louis Alfred
Richet in 1857 was the first to coin the term “pelvic congestion
syndrome” for a symptom complex consisting of chronic, dull
pelvic pain, pressure, and heaviness that persists for more than
6 months without any other causes.’” The reason behind these
symptoms is thought to be due to dilated, tortuous, and
congested veins in the female pelvis.'”'® Menses, prolonged
standing, and activities increasing the abdominal pressure can
exacerbate the symptoms of PCS that often worsen as the day
progresses.'”"1® The presence of ovarian point tenderness
along with the symptom complex is highly sensitive to clinch
the diagnosis of PCS."°

Leg Swelling|Varicosities

Varicose veins in the lower extremity related to PVI can be
atypicalinlocation due to the number of connections that exist
between the pelvic veins and lower extremity veins.”2%?!
Examples of such connections are communications between
the inferior gluteal vein and the profunda femoris vein, the
obturator vein and profunda femoris vein, and the internal iliac
vein and great saphenous vein.??~24 Varicosities in the lower
limb usually manifest in three forms—perineal and/or gluteal
varicosities, varicosities along the great or small saphenous
veins, and recurrence of varicosities following treatment.

Vaginal[Labial Varicosities

Vaginal/labial varicosities are dilated and tortuous veins in the
labia majora and labia minora, and are estimated to occur in 22
to 34% of women with varicose veins of the pelvis and in 18 to
22% of pregnant women.” Vulvar varicose veins can be
associated with dyspareunia, vulvodynia, and also venous
thromboembolic events, both during pregnancy and in the
nonpregnant state. It is often difficult to reliably estimate the
prevalence of vulvar varicosities as they remain undiagnosed
in the majority of the patients due to the atypical location,
personal reluctance for consultation, and in some cases due to
intermittent presence of symptoms. Vulvar varicosities can
develop due to anatomical connections between pelvic and
external genital veins. Vulvar venous drainage into the exter-
nal and internal pudendal veins deliver blood to the great
saphenous vein and internal iliac veins. The veins of labia
majora and minora anastomose with the uterovaginal plexus.
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Furthermore, the anastomosis to the pelvic veins is also via the
obturator vein, superficial circumflex iliac vein, and the perfo-
rator veins from the groin, clitoris, and perineum.?® Due to the
extensive collateral venous plexuses, traditional surgical
options have no significant effect on the dilated vulvar veins.
The reduction of blood flow in the tributaries of the internal
iliac vein will lead to the elimination of pelvic and perineal
venous reflux and the disappearance of vulvar varicosity.2’

Diagnosis

Doppler Ultrasound (Standing Position)

Duplex ultrasound (US) is the initial imaging modality for
patients presenting with signs or symptoms of PVIL. US is
widely available and has the added benefit of no radiation
exposure.US can be utilized not only for appropriate venous
identification but also to visualize the venous system for
thrombosis, stenosis, and/or incompetence. Transvaginal US
can also be used to visualize pelvic veins which could be
identified as multiple dilated hypoechoic structures around
the uterus and ovaries. Color Doppler can be used to analyze
the arterial and venous flow in real time. The criteria used to
make the diagnosis of PVl include but not limited to tortuous
and dilated pelvic veins with diameter greater than 4 mm,
and low-velocity blood flow (< 3 cm/s)."” US scanning pro-
tocols should include assessment in the supine and standing
positions with the Valsalva maneuver. During upright posi-
tioning or Valsalva maneuver, Doppler waveforms in these
dilated pelvic veins may reverse due to the presence of
reflux.?® The left ovarian vein can be evaluated for size and
reflux with either a transabdominal or transvaginal ap-
proach. The major limitation of the US is that it is operator
dependent, and patient factors like body habitus and the
presence of bowel gas can lead to nonvisualization of the
pelvic structures. Normal findings on the US exam cannot,
therefore, be used to eliminate the diagnosis of PVI.

Computed Tomography Venography

Computed tomography (CT) venography is useful in evaluating
venous anatomy, venous dilatation, and varices.?’ The role of
CT venography in the workup of the pelvic venous system is
limited and should be used sparingly in women of childbearing
age; however, it is considered the test of choice when a struc-
tural abnormality is suspected or there is coexisting abdomi-
nal or pelvic disorder.? The pelvic varices appear as torturous,
dilated veins in the uterine adnexa. The varicosities appear
isodense to the other abdominal veins on post-contrast imag-
ing in CT venography.>! One of the limitations of CT venogra-
phy is the demonstration of the direction of flow when
compared with US, magnetic resonance imaging (MRI), and
conventional venography especially in cases where the gonad-
al veins and the utero-ovarian arcade are filled; however, this
can be mitigated with precise timing of the contrast bolus.3?

Magnetic Resonance Venography

MR venography with a specific protocol for the evaluation of
PVI has proven to be more sensitive than US.>* Besides the
added value of no radiation, MRI with multiplanar imaging
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allows for both dynamic and morphological evaluation of
pelvic veins and ovarian vein reflux. The diagnostic criteria
for MRI and CT proposed by Coakley et al consist of at least
four ipsilateral parauterine veins of varying caliber, at least
one measuring more than 4 mm in diameter or an ovarian
vein diameter greater than 8 mm.>'

OnT1-weighted images, the ovarian vein and pelvic varices
appear as hypointense flow voids, whereas on T2-weighted
images they are hyperintense and show decreased flow veloc-
ity3! On contrast-enhanced T1-weighted gradient-echo MR
images, dilated ovarian and pelvic varices are best visualized in
the venous phase.33 Subtracted maximum intensity projec-
tion-reconstructed images can be utilized for three-dimen-
sional visualization of the course of dilated veins3%3°
Retrograde filling of ovarian veins with early draining of pelvic
veins into the iliac veins can be seen in the later arterial phase.

Venography with or without Intravenous Ultrasound
When the noninvasive imaging findings are inconclusive for
the diagnosis of PVI or if interventional treatment is being
planned, catheter venography is performed. Venographic find-
ings that confirm the diagnosis of PVI include dilated ovarian
veins with diameter >5 mm, retrograde ovarian vein reflux,
uterine venous engorgement, and filling of vulvovaginal or
thigh varicosities from the cross-filling of pelvic veins across
the midline.?® Intravenous ultrasound (IVUS) can be useful in
detecting venous pathologies such as iliac vein compression or
nutcracker syndrome which could be a cause of PVI. Beard et al
have developed a venographic scoring system that includes
three components: maximum diameter of the ovarian vein,
time to the disappearance of contrast material, and degree of
congestion.!”-3” All three components can be scored from 1 to
3 based on the severity shown in = Table 1. A total score of 5 or
more is found to be an objective measure of pelvic congestion,
having 91% sensitivity and 89% specificity.!”

Diagnostic Laparoscopy

Diagnostic laparoscopy is performed for patients present-
ing with CPP more commonly to diagnose and search for a

Table 1 Venographic scoring system by Beard et al'”3’

Component Severity Score

Ovarian vein
diameter

1-4mm (normal)

5-8 mm (moderate)

]
2

>8 mm (severe) 3

Time to the 0s 1
2

3

]

disappearance 205
of contrast material
after injection 40s

Degree of
congestion

Small, straight
veins (normal)

Tortuous veins with variable | 2
caliber (moderate)

Highly tortuous veins with 3
great variation in caliber
(severe)
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specific diagnosis. Direct visualization can be extremely
helpful to rule out other etiologies that are distinct
from pelvic varices (e.g., endometriosis). There are limita-
tions to performing diagnostic laparoscopy as it is per-
formed in the supine position and also requires CO, for
insufflation which further may cause compression of vari-
ces if present and therefore may result in undiagnosed
disease.

Different Causes of Varicose Veins in the
Lower Extremity

Vulvoperineal Insufficiency

Vulvoperineal insufficiency is the most common variant
cause of lower limb varicose veins with a reported preva-
lence between 4 and 8.6%.'38 They can be associated with
PCS which occurs due to ovarian venous incompetence
causing periovarian varicosities in the pelvis. Vulvoperineal
varicosities extend over the buttocks and posterior thigh and
are seen more commonly during pregnancy.'> In some
multiparous women, the varicosities can continue into the
lower limb and connect with the great or small saphenous
vein (~Fig. 1). These varicosities can be evaluated by using CT
venography, Doppler US, or catheter-based venography. The
goal of treatment in these cases is to stop the retrograde flow
in the ovarian veins which can be achieved via surgical
ligation, coil embolization, or sclerotherapy.B Once the
retrograde flow is obliterated, the lower limb varicosities
can be treated separately.

Intraosseous Perforating Vein Incompetence
Intraosseous perforating vein incompetence is an extremely
rare cause of lower limb varicosities with a limited number of
cases published in the literature.3*~*! valvular incompetence
of perforating veins draining into anterior tibia is the most
commonly seen finding; however, cases with intrafibular
varix are also reported in the literature.3%4

Imaging with CT shows intraosseous perforating vein
incompetence along with varices in the soft tissues, dilated
intraosseous nutrient vein, and an enlarged nutrient canal in
the affected bone diaphysis.*! Doppler US can be used to
confirm the direction of venous flow and the presence of
venous incompetence.*'

Round Ligament Varicosity

Very few cases of round ligament varicosities have been
described in the literature.*>43 They are common in preg-
nant females and occur due to gradually progressive venous
obstruction occurring due to the growth of the gravid uterus
along with progesterone-induced smooth muscle relaxa-
tion.*4#® These patients present with an inguinal mass
during pregnancy and can mimic symptoms of a complicated
hernia.*> Evaluation of these varicosities is done with a
combination of CT venography and Doppler US. In CT venog-
raphy, an elongated venous structure running along the
round ligament and connecting to the thigh varices can be
seen. Doppler US helps in confirming the presence of venous
incompetence.“z"“"46
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Fig. 1 Vulvoperineal varicosities due to ovarian vein reflux. (a) Magnetic resonance angiography/magnetic resonance venography demon-
strating refluxinto the left ovarian vein (arrow) and pelvic varices (arrowhead). (b) Catheter venography from the left ovarian vein demonstrating

pelvic varices (arrows).

Persistent Sciatic Vein Incompetence

Persistent sciatic vein results from a disorder in the embryo-
logic development of the venous system.*” It is commonly
associated with Klippel-Trenaunay syndrome (KTS) with the
prevalence reported between 20 and 48% but is also seen as a
primary entity.*®4° Persistent sciatic vein incompetence
presents as lower limb varicosities, and when incompetence
is present below the knee, it is commonly mistaken for small
saphenous vein reflux. These patients should be evaluated
with a CT venography to look at the whole course and
identify the connection points with varices.>

Klippel-Trenaunay Syndrome

KTS is a rare anomaly with a prevalence of 1 in 20,000 to
40,000 live births.”! Patients with KTS can develop capillary
malformations (port-wine stains), soft-tissue or bony hyper-
trophy, venous malformations, or varicose veins.”'*>? Vari-
cosities are common in patients with KTS due to the presence
of persistent embryonic veins, agenesis, hypoplasia, valvular
incompetence, or aneurysms of deep veins in the superficial,
deep, and perforating vein systems.*®>2 The most commonly
affected leg veins are the popliteal and femoral veins.>?->3
These patients can present with pain, aching, swelling, and
ulceration due to the varicosities.

The venous abnormalities in these patients can be evalu-
ated using CT and/or catheter venography that can show
abnormal superficial veins or aberrant lateral or sciatic veins
along with the extent of the draining system.>> Imaging also
helps in identifying the presence or absence of varicosities
extending into the abdomen or pelvis.

Portosystemic Collateral-Related Varicose Veins

There is an elevation of portal pressure in patients with
portal hypertension that can lead to the opening of various
portosystemic collaterals and the development of varices.>*
The coronary venous collateral varices are seen most com-
monly followed by esophageal varices and paraumbilical
varices. The paraumbilical veins originate from the left intra-

hepatic portal vein and run through the falciform ligament
and can be connected to the superior and inferior epigastric
veins to cause the development of prominent abdominal
collateral veins.”*> In very rare cases, lower extremity vari-
cosities can be caused by a paraumbilical collateral pathway
and only one such case has been reported in the literature.3®

Treatment

Ovarian Vein Embolization

The earliest documented case of transcatheter embolization
for incompetent ovarian vein was reported by Edwards et al in
1993 and the patient experienced extended relief of symptoms
postprocedure.”® Until recently, the main indication for ovari-
an vein embolization was the management of PCS due to its
reported limited efficacy in improving lower limb varicosi-
ties.>’ However, in patients with refluxing pelvic veins leading
to lower leg varicosities, the utilization of pelvic vein emboli-
zation has increased, but there are no adequate randomized
controlled trials to support the use of this procedure.

The goal of the procedure is to target the incompetent veins
which are determined with preoperative imaging MR venog-
raphy or CT venography which can also be used to determine
the extent of varicosities. The procedure is performed under
mild analgesia and conscious sedation is not needed. First
venous access is established through the jugular, arm, or
femoral veins. The transjugular venous approach is most
commonly used, as it is easier to gain access and offers an
antegrade approach to the most frequently affected veins.

Once access is achieved, a venography of the inferior vena
cava can be performed to establish the venous anatomy. The
cavogram identifies any caval abnormalities, identifies the
position of the renal veins, and may also show reflux into
the internal iliac veins. The catheter is then advanced into the
ovarian vein down to the level of the pelvic brim and a
venography is done to see the reflux in pelvic veins, cross-
pelvic collaterals, and pelvic varices. The embolic agent of
choice is guided by operator preference and the degree of
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reflux. The commonly used embolic agents include platinum
embolization coils, foam, glue, liquid sclerosants, or a combi-
nationofvarious embolics.”®>° The most commonly used agent
issodium tetradecyl sulfate (STS) followed by coils.”®°?In cases
where a sclerosing agent is used, it is critical to prevent its
displacement into the contralateral ovarian vein or systemic
circulation. To prevent this, a balloon occlusion technique is
performed by advancing the balloon into the distal ovarianvein
and then advancing a microcatheter distal to the balloon. The
balloon is then inflated to prevent the reflux of sclerosant
around the ipsilateral ovarian veins and their crossing via the
pelvic collaterals. The endpoint of sclerosant embolization is
checked by increased resistance to contrast injection which is
demonstrated by slow flow, stasis, or reflux of contrast. When
coils or plugs are used along with sclerosant, they are deployed
intothe ovarianvein prior to balloon deflation. A microcatheter
balloon system is then retracted proximally, and the same
procedure is performed and repeated two to three times in
each ovarian vein to achieve good results.

Various techniques for ovarian vein embolization have been
described in the literature. Combining coil embolization with
sclerosis has been demonstrated to be the most efficacious
technique in multiple studies. The internal iliac veins can also
be treated if they demonstrate reflux with the same technique.
Both the internal iliac vein and the ovarian vein can either be
treated in the same session or in multiple sessions with ovarian
vein embolization first followed by pelvic vein embolization.

After the procedure, the patients can leave the hospital on
the same day of the procedure. Complications associated
with the procedure include coil migration into the pulmo-
nary artery reported in 2% of cases undergoing ovarian vein
embolization, perforation of the ovarian vein, flank pain,
thrombophlebitis, postprocedural fevers, and puncture-site
hematoma.®0-62

Superficial Lower Extremity Varices Management

Ambulatory Phlebectomy

The concept of phlebectomy was first given by Hippocrates
who hypothesized that puncturing a vein at multiple points
sequentially can be used to remove the “bad blood” which
feeds an ulcer. The first phlebectomy was performed by Aulus
Cornelius Celsus who made large incisions along the varicose
veins and then covered them with compressive bandages to
allow ambulation in these patients. Ambulatory phlebec-
tomy can be used for the management of symptomatic
varicose and reticular veins; however, it is contraindicated
in patients with dermatitis or cellulitis in the area of varicos-
ities, severe peripheral edema, or those on anticoagulation or
with hypercoagulable states.

Ultrasound-Guided Foam and Liquid Sclerotherapy

Injection sclerotherapy is the technique of abnormal vein
destruction with the help of an agent that destroys the
endothelium of the veins causing venous occlusion and
fibrosis. McCausland was the first one to introduce sclero-
therapy in the United States who published a case series of
10,000 patients in 1939.%% Injection sclerotherapy is a mini-
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mally invasive procedure that can be performed in an
outpatient clinic with great ease and requires very little
equipment. The commonly used sclerosing agents include
STS 1 to 3% (Hereford, UK) or polidocanol 0.5 to 3% (Zurich,
Switzerland). Potential complications of sclerotherapy in-
cluded deep vein thrombosis and thrombophlebitis.

Treatment Approach (Ovarian Vein Embolization vs.
Bottom-up Approach)

The treatment approach is decided based on patients’ symp-
toms with the most distressing symptoms driving the order
of treatment. Patients with symptoms primarily related to
the lower extremity or vulvar varices may first undergo
management with either US-guided foam sclerotherapy or
ambulatory phlebectomy in multiple sessions. However, if
the patient’s most distressing complaint is the pelvic symp-
toms, then the pelvic veins are managed first with coil
embolization of ovarian veins and/or internal iliac vein
sclerotherapy. Treatment of PVI in many cases can lead to
an improvement in both vulvar and lower extremity varicos-
ities. If the patient’s presenting symptoms are due to under-
lying iliac vein compression, then stent placement may be
needed with or without ovarian vein embolization.

Conclusion

Knowledge of the pathophysiology and anatomy of pelvic
and superficial venous disease is important to determine
appropriate treatment strategies. Preprocedural noninvasive
imaging is essential for diagnosis, venous mapping, and to
exclude nonvascular pathology. While superficial venous
insufficiency treatment will be sufficient for the vast major-
ity of patients presenting with lower extremity varicosities,
some patients will require a more thorough investigation of
their pelvic and deep venous systems.

Ethical Approval
IRB approval was not needed.

Informed Consent
Informed consent was not required for this study.

Consent for Publication

Consent for publication was not required for this study.
No content of the study has been presented or published
previously.

Funding
No financial and material support was taken.

Conflict of Interest
D.S. is a consultant for Boston Scientific and Vesper
Medical.

References
1 Diaz-Mohedo E, Hita-Contreras F, Luque-Sudrez A, Walker-Chao
C, Zarza-Luciafiez D, Salinas-Casado ]. Prevalence and risk factors
of pelvic pain. Actas Urol Esp 2014;38(05):298-303

Seminars in Interventional Radiology  Vol. 38 No. 2/2021 © 2021. Thieme. All rights reserved.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



N

w

IN

w

(o))

~

oo

o

Management of Patients with Superficial Venous Disease

Ayorinde AA, Bhattacharya S, Druce KL, Jones GT, Macfarlane GJ.
Chronic pelvic pain in women of reproductive and post-repro-
ductive age: a population-based study. Eur ] Pain 2017;21(03):
445-455

Mathias SD, Kuppermann M, Liberman RF, Lipschutz RC, Steege JF.
Chronic pelvic pain: prevalence, health-related quality of life, and
economic correlates. Obstet Gynecol 1996;87(03):321-327
Stones RW, Price C. Health services for women with chronic pelvic
pain. ] R Soc Med 2002;95(11):531-535

Moore ], Kennedy S. Causes of chronic pelvic pain. Best Pract Res
Clin Obstet Gynaecol 2000;14(03):389-402

Zondervan K, Barlow DH. Epidemiology of chronic pelvic pain.
Best Pract Res Clin Obstet Gynaecol 2000;14(03):403-414
Desimpelaere JH, Seynaeve PC, Hagers YM, Appel BJ, Mortelmans
LL. Pelvic congestion syndrome: demonstration and diagnosis by
helical CT. Abdom Imaging 1999;24(01):100-102

Durham ]D, Machan L. Pelvic congestion syndrome. Semin Inter-
vent Radiol 2013;30(04):372-380

Pelvic congestion syndrome: prevalence and quality of life.
Accessed April 5, 2021 at: https://www.phlebolymphology.-
org/pelvic-congestion-syndrome-prevalence-quality-life/

10 Jurga-Karwacka A, Karwacki GM, Schoetzau A, Zech (J, Heinzel-

1A

12

13

14

16

19

20

21

22

23

24

25

mann-Schwarz V, Schwab FD. A forgotten disease: pelvic conges-
tion syndrome as a cause of chronic lower abdominal pain. PLoS
One 2019;14(04):e0213834

Royal College of Obstetricians and Gynaecologists (RCOG). The
initial management of chronic pelvic pain. London (UK): Royal
College of Obstetricians and Gynaecologists (RCOG); 2012 May. 16
p. (Green-top Guideline; no. 41)

Phillips D, Deipolyi AR, Hesketh RL, Midia M, Oklu R. Pelvic
congestion syndrome: etiology of pain, diagnosis, and clinical
management. J Vasc Interv Radiol 2014;25(05):725-733

Hobbs JT. Varicose veins arising from the pelvis due to ovarian
vein incompetence. Int J Clin Pract 2005;59(10):1195-1203
Kolbel T, Lindh M, Akesson M, Wassélius J, Gottsater A, Ivancev K.
Chronic iliac vein occlusion: midterm results of endovascular
recanalization. ] Endovasc Ther 2009;16(04):483-491

Latthe P, Latthe M, Say L, Giilmezoglu M, Khan KS. WHO system-
atic review of prevalence of chronic pelvic pain: a neglected
reproductive health morbidity. BMC Public Health 2006;6:177
Yosef A, Ahmed AG, Al-Hussaini T, Abdellah MS, Cua G, Bedaiwy
MA. Chronic pelvic pain: pathogenesis and validated assessment.
Middle East Fertil Soc ] 2016;21:205-221

Beard RW, Highman JH, Pearce S, Reginald PW. Diagnosis of pelvic
varicosities in women with chronic pelvic pain. Lancet 1984;2
(8409):946-949

Kuligowska E, Deeds L III, Lu K III. Pelvic pain: overlooked and
underdiagnosed gynecologic conditions. Radiographics 2005;25
(01):3-20

Beard RW, Reginald PW, Wadsworth J. Clinical features of women
with chronic lower abdominal pain and pelvic congestion. BJOG
An Int ] Obstet Gynaecol. 1988;95(02):153-161

Giacchetto C, Cotroneo GB, Marincolo F, Cammisuli F, Caruso G,
Catizone F. Ovarian varicocele: ultrasonic and phlebographic
evaluation. ] Clin Ultrasound 1990;18(07):551-555

Rozenblit AM, Ricci Z], Tuvia J, Amis ES Jr. Incompetent and dilated
ovarian veins: a common CT finding in asymptomatic parous
women. AJR Am ] Roentgenol 2001;176(01):119-122

Greiner M, Gilling-Smith GL. Leg varices originating from the
pelvis: diagnosis and treatment. Vascular 2007;15(02):70-78
Villavicencio JL. Recurrent leg varices and intrapelvic and extrap-
elvic venous connections: it's anatomy, my dear Watson!. Vascu-
lar 2007;15(02):61-62

Wheelock K. Pelvic congestion syndrome and its relationship to
varices of the lower extremities: a literature review. | Diagnostic
Med Sonogr 2009;25:250-254

Kim AS, Greyling LA, Davis LS. Vulvar varicosities: a review.
Dermatol Surg 2017;43:351-356

Seminars in Interventional Radiology  Vol. 38 No. 2/2021

26

27

28

29

30

3

=

32

33

34

35

36

37

39

40

4

=

42

43

44

45

46

47

Sudheendra et al.

Royle JP, Macafee CAJ, Beischer NA. An unusual presentation of
varicose veins of the vulva. Aust N Z ] Obstet Gynaecol 1971;11
(02):122-125

Gloviczki P, Comerota AJ, Dalsing MC, et al; Society for Vascular
Surgery American Venous Forum. The care of patients with
varicose veins and associated chronic venous diseases: clinical
practice guidelines of the Society for Vascular Surgery and the
American Venous Forum. ] Vasc Surg 2011;53(5, Suppl):25-48S
Park SJ, Lim JW, Ko YT, et al. Diagnosis of pelvic congestion
syndrome using transabdominal and transvaginal sonography.
AJR Am ] Roentgenol 2004;182(03):683-688

Awad AS, Taha MMM, Manaf MHA, Gad MMM, Mashhour SN. Role
of multi-detector CT venography in evaluation of pelvic conges-
tion syndrome. Egypt J Radiol Nucl Med 2020;51(01):159
Steenbeek MP, van der Vleuten CJM, Schultze Kool L], Nieboer TE.
Noninvasive diagnostic tools for pelvic congestion syndrome: a
systematic review. Acta Obstet Gynecol Scand 2018;97(07):
776-786

Coakley FV, Varghese SL, Hricak H. CT and MRI of pelvic varices in
women. ] Comput Assist Tomogr 1999;23(03):429-434
Bookwalter CA, VanBuren WM, Neisen M], Bjarnason H. Imaging
appearance and nonsurgical management of pelvic venous con-
gestion syndrome. Radiographics 2019;39(02):596-608
Umeoka S, Koyama T, Togashi K, Kobayashi H, Akuta K. Vascular
dilatation in the pelvis: identification with CT and MR imaging.
Radiographics 2004;24(01):193-208

Dohke M, Watanabe Y, Okumura A, et al. Comprehensive MR
imaging of acute gynecologic diseases. Radiographics 2000;20
(06):1551-1566

Lebowitz JA, Rofsky NM, Krinsky GA, Weinreb JC. Gadolinium-
enhanced body MR venography with subtraction technique. AJR
Am ] Roentgenol 1997;169(03):755-758

Black CM, Thorpe K, Venrbux A, et al. Research reporting stand-
ards for endovascular treatment of pelvic venous insufficiency. ]
Vasc Interv Radiol 2010;21(06):796-803

Kauppila A. Uterine phlebography with venous compression. A
clinical and roentgenological study. Acta Obstet Gynecol Scand
Suppl 1970;3(Suppl 3):1-66

Jung SC, Lee W, Chung JW, et al. Unusual causes of varicose veins
in the lower extremities: CTvenographic and Doppler US findings.
Radiographics 2009;29(02):525-536

Peh WC, Wong JW, Tso WK, Chien EP. Intraosseous venous
drainage anomaly of the tibia treated with imaging-guided
sclerotherapy. Br ] Radiol 2000;73(865):80-82

Diaz-Candamio M], Lee VS, Golimbu CN, Scholes JV, Rofsky NM.
Intrafibular varix: MR diagnosis. ] Comput Assist Tomogr 1999;23
(02):328-330

Boutin RD, Sartoris DJ, Rose SC, et al. Intraosseous venous
drainage anomaly in patients with pretibial varices: imaging
findings. Radiology 1997;202(03):751-757

Chi C, Taylor A, Munjuluri N, Abdul-Kadir R. A diagnostic dilem-
ma: round ligament varicosities in pregnancy. Acta Obstet Gyne-
col Scand 2005;84(11):1126-1127

Pilkington SA, Rees M, Jones O, Green I. Ultrasound diagnosis of
round ligament varicosities mimicking inguinal hernias in preg-
nancy. Ann R Coll Surg Engl 2004;86(05):400-401

Nguyen QH, Gruenewald SM. Doppler sonography in the diagno-
sis of round ligament varicosities during pregnancy. ] Clin Ultra-
sound 2008;36(03):177-179

Huang A, Tweedie JH. Reducible inguinal swelling presenting
during pregnancy-not always a hernia. ] Obstet Gynaecol 1998;
18(03):284

Cheng D, Lam H, Lam C. Round ligament varices in pregnancy
mimicking inguinal hernia: an ultrasound diagnosis. Ultrasound
Obstet Gynecol 1997;9(03):198-199

Peirce RM, Funaki B. Direct MR venography of persistent sciatic
vein in a patient with Klippel-Trenaunay-Weber syndrome. AJR
Am ] Roentgenol 2002;178(02):513-514

© 2021. Thieme. All rights reserved.

231

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.


https://www.phlebolymphology.org/pelvic-congestion-syndrome-prevalence-quality-life/
https://www.phlebolymphology.org/pelvic-congestion-syndrome-prevalence-quality-life/

232

Management of Patients with Superficial Venous Disease

48

49

50

51

52

53

54

55

Seminars in Interventional Radiology Vol. 38 No. 2/2021

Noel AA, Gloviczki P, Cherry K] Jr, Rooke TW, Stanson AW, Driscoll
DJ. Surgical treatment of venous malformations in Klippel-Tré-
naunay syndrome. ] Vasc Surg 2000;32(05):840-847

Cherry K], Gloviczki P, Stanson AW. Persistent sciatic vein: diag-
nosis and treatment of a rare condition. ] Vasc Surg 1996;23(03):
490-497

Trigaux J-PF, Vanbeers BE, Delchambre FE, de Fays FM, Schoe-
vaerdts J-CM. Sciatic venous drainage demonstrated by varicog-
raphy in patients with a patent deep venous system. Cardiovasc
Intervent Radiol 1989;12(02):103-106

Lee A, Driscoll D, Gloviczki P, Clay R, Shaughnessy W, Stans A.
Evaluation and management of pain in patients with Klippel-
Trenaunay syndrome: a review. Pediatrics 2005;115(03):744-749
Jacob AG, Driscoll DJ, Shaughnessy W], Stanson AW, Clay RP,
Gloviczki P. Klippel-Trénaunay syndrome: spectrum and manage-
ment. Mayo Clin Proc 1998;73(01):28-36

Bastarrika G, Redondo P, Sierra A, et al. New techniques for the
evaluation and therapeutic planning of patients with Klippel-
Trénaunay syndrome. ] Am Acad Dermatol 2007;56(02):242-249
Cho KC, Patel YD, Wachsberg RH, Seeff ]. Varices in portal
hypertension: evaluation with CT. Radiographics 1995;15(03):
609-622

Henseler KP, Pozniak MA, Lee FT Jr, Winter TC IIl. Three-dimen-
sional CT angiography of spontaneous portosystemic shunts.
Radiographics 2001;21(03):691-704

Sudheendra et al.

56

57

58

59

60

61

62

63

Edwards RD, Robertson IR, MacLean AB, Hemingway AP. Case
report: pelvic pain syndrome-successful treatment of a case by
ovarian vein embolization. Clin Radiol 1993;47(06):429-431
Maleux G, Stockx L, Wilms G, Marchal G. Ovarian vein embolization
for the treatment of pelvic congestion syndrome: long-term tech-
nical and clinical results. ] Vasc Interv Radiol 2000;11(07):859-864
Katz MD, Sugay SB, Walker DK, Palmer SL, Marx MV. Beyond
hemostasis: spectrum of gynecologic and obstetric indications for
transcatheter embolization. Radiographics 2012;32(06):1713-1731
De Gregorio MA, Guirola JA, Alvarez-Arranz E, Sanchez-Ballestin
M, Urbano ], Sierre S. Pelvic venous disorders in women due to
pelvic varices: treatment by embolization: experience in 520
patients. ] Vasc Interv Radiol 2020;31(10):1560-1569

Koo S, Fan C-M. Pelvic congestion syndrome and pelvic varicosi-
ties. Tech Vasc Interv Radiol 2014;17(02):90-95

Rastogi N, Kabutey N-K, Kim D. Unintended coil migration into the
right ventricle during the right ovarian vein coil embolization.
Vasc Endovascular Surg 2011;45(07):660-664

Creton D, Hennequin L, Kohler F, Allaert FA. Embolisation of
symptomatic pelvic veins in women presenting with non-saphe-
nous varicose veins of pelvic origin - three-year follow-up. Eur J
Vasc Endovasc Surg 2007;34(01):112-117

Mahorner HR, Ochsner A. The modern treatment of varicose veins
as indicated by the comparative Tourniquet Test. Ann Surg 1938;
107(06):927-951

© 2021. Thieme. All rights reserved.

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



