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Chronic pelvic pain (CPP) is noncyclical pelvic pain lasting for
more than 6 months with associated functional disability or
requiring medical care.1 CPP is very common, affecting 15%
of people aged 18 to 50 years with female-assigned pelvic
anatomy in the United States, and up to 27% worldwide.2,3

Patients with CPP undergo gynecological surgeries and con-
sume medications at a rate three to four times higher than
healthy patients.3 The cost of CPP in the United States in 2020
was conservatively estimated to be $5.8 billion, though is
likely underestimated as it is based on a valuation from
1996.2,4 CPP accounts for 12% of hysterectomies and 40% of
diagnostic laparoscopies in the United States, but only 60% of
diagnostic laparoscopies performed for CPP are able to
identify the underlying cause of the patient’s symptoms.5–7

Thebroad differential diagnosis for CPP includesgynecologic,
neurologic, musculoskeletal, gastrointestinal, urologic, vas-
cular, and psychiatric etiologies. Furthermore, CPP is often
associated with other conditions with overlapping symp-
toms, such as fibromyalgia, neuropathic pain, chronic low
back pain, irritable bowel syndrome, interstitial cystitis, and
endometriosis which makes the diagnostic process even
more challenging.4 As a result, physicians often struggle to
accurately diagnose the cause of patients’ CPP, particularly
when the underlying cause is venous in origin, which leads to
delayed diagnoses, frustration, ineffective treatments, and

prolonged pain and suffering for patients. Distinguishing
pelvic venous congestion from other causes of CPP is further
hindered by lackof recognition of CPP of venous origin by the
broader medical and gynecologic communities. For example,
CPP of venous origin was not even mentioned in a recent
reviewarticle on CPP published in the Journal of the American
Medical Association, and a history and physical template
developed by the International Pelvic Pain Society (IPPS)
largely overlooks questions that could identify pelvic venous
disease as a cause of CPP.4 Several factors contribute to this
lack of recognition, including the historical nomenclature’s
failure to capture the spectrum of pelvic venous disease, the
absence of validated diagnostic criteria and disease-specific
definitions, and limited evidence for existing treatments.

Systems-Varices-Pathophysiology
Classification

Previously, terms such as May-Thurner, nutcracker, and
pelvic congestion syndromes were utilized to describe typi-
cal presentations of PeVD; however, these terms fail to
accurately depict the pathophysiology and intricate over-
lapping nature of this disease spectrum. Lack of validated
diagnostic tools and disease-specific definitions has preclud-
ed development of clinical trials and thus limited the ability
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Abstract Pelvic venous disorder (PeVD) is a term that encompasses all the interrelated causes of
chronic pelvic pain (CPP) and perineal/lower extremity varicose veins of pelvic venous
origin historically known as nutcracker syndrome, pelvic congestion syndrome, and
May-Thurner syndrome, resulting in a more precise diagnosis that accounts for the
underlying pathophysiology and anatomy. PeVD manifests as CPP with associated
vulvar and lower-extremity varicosities, left flank pain and hematuria, and lower
extremity pain and swelling secondary to obstruction or reflux in the left renal, ovarian,
or iliac veins. This article will focus specifically on the most current nomenclature,
evaluation, and management of CPP of venous origin.
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to amass clinical evidence supporting treatments for PeVD.
To address this problem, amultidisciplinary panel represent-
ing all stakeholders was assembled to create a disease-
specific discriminative tool to accurately categorize patients
with PeVD. The panel ultimately created the Systems-Vari-
ces-Pathophysiology (SVP) classification system for PeVD,
with the goal of establishing a standardized approach to the
characterization, diagnosis, and management of the disease
spectrum.8 This instrument is analogous to the CEAP (clini-
cal, etiology, anatomy, pathophysiology) classification sys-
tem for lower extremity venous disorders and is composed of
three domains.8,9 The symptoms (S) and varices (V) domains
describe the primary clinicalmanifestations of PeVD, and the
pathophysiology (P) domain is a composite domain made up
of involved anatomy (A), hemodynamic abnormalities (H),
and etiology (E), which are reported as subscripts of P (PAHE;
see ►Table 1). For example, a person with CPP and bilateral
ovarian vein reflux who would have previously been diag-
nosed with “pelvic congestion syndrome” would be charac-
terized: S2V2PBGV,R,NT. Fortunately, the panel behind the SVP
classification system had the foresight to develop a smart-
phone app available for iPhones and Androids so the classifi-
cation need not be memorized. Moving forward, it is critical
that physicians caring for these patients use this system in
clinical practice to serve as a reporting standard and provide
clarity in clinical communication. Although the SVP tool is
useful for categorization, it is a classification tool only and
cannot be used to assess disease severity, progression, or
treatment response. At the time of writing, a patient-
reported outcome instrument to assess quality-of-life
(QoL) metrics specific to PeVD is currently being developed,
which will allow for measurement of symptom severity and
changes over time.8,10,11

Anatomy and Pathophysiology

The primary venous outflow of the female pelvis is through
the ovarian and internal iliac veins. The ovarian veins have
asymmetric drainage patterns, with the left ovarian vein
draining into the left renal vein prior to draining into the
inferior vena cava (IVC) and the right ovarian vein draining
directly into the IVC. The internal iliac veins drain into the
common iliac veins which join to form the IVC (►Fig. 1). The
left renal hilum, visceral and parietal pelvic veins, and
superficial extrapelvic veins are the relevant venous reser-
voirs in PeVD.8,11 The pelvic venous reservoir intercommu-
nicateswith the veins in the thighs and perineum (superficial
extrapelvic veins) through the pelvic floor at pelvic escape
points, as well as the left renal hilum through the left ovarian
vein. Venous reflux, obstruction, or a combination thereof in
the pelvic veins results in pelvic venous congestion which
can then be transmitted to the adjacent venous reservoirs,
causing associated symptoms and varices.8,11 Pain from
venous hypertension is thought to be related to activation
of nociceptors from venous distention as well as endothelial
dysfunction setting off an inflammatory response, which
further potentiates valvular and endothelial dysfunc-
tion.12,13 Estrogen and progesterone are thought to play a

major role in the pathophysiology of pelvic venous insuffi-
ciency through their vasodilatory effects.13–15 Pregnancy can
precipitate and worsen existing pelvic venous disease due to
the extreme physiologic levels of progesterone and estrogen
in pregnancy combinedwith themechanical venous outflow
obstruction by the gravid uterus, and increased circulating
blood volume, which may explain why patients can experi-
ence progression of symptoms with each pregnancy.16–18

Central sensitization, a neurobiological phenomenon of ab-
normal pain processing that can result in amplification of
pain signals which can spread to adjacent organs, is also
thought to contribute to the pain associated with pelvic
venous disease, and offers an explanation of how the severity
of pelvic venous insufficiency does not correlate with sever-
ity of symptoms.12

Clinical Presentation and Indications for
Intervention

The most common presentation of pelvic venous congestion
is CPP and pelvic varices involving the vulva, perineum, or
upper thigh. The pain associated with PeVD is often de-
scribed as dull, noncyclical throbbing pelvic pain (unilateral
or bilateral), worsened with long periods of standing or
walking and punctuated by intermittent sharp pain. Pro-
longed postcoital ache, tenderness over the ovarian point,
and increased pain with standing have been found to be
>70% sensitive and specific for discerning CPP of venous
origin from other causes of CPP.19,20Dysmenorrhea and deep
dyspareunia are also common; however, these symptoms are
essentially universal amongmost causes of CPP. Symptoms of
pelvic venous congestion exhibit daily fluctuations similar to
those seen in lower extremity venous disease, oftenworse at
the end of the daywith improvement of symptoms after lying
down. Patients are typically multiparous women in their 30s
or 40s who report progression of symptoms with each
pregnancy.

Imaging
There are currently no published consensus diagnostic im-
aging criteria for PeVD and no agreement on the optimal
imaging assessment of CPP of suspected venous origin, but
despite this, imaging does play a crucial role in the evaluation
of CPP of suspected venous origin. Catheter venography
remains the gold standard for the diagnosis of PeVD due to
its superior assessment of venous hemodynamics, ability to
take pressure measurements, and ability to perform provoc-
ative maneuvers (Valsalva, table tilting, etc.). However, non-
invasive imaging modalities are often used for initial
evaluation to justify invasive venography and for procedural
planning. Transabdominal and transvaginal duplex ultra-
sound are a common and reasonable first choice in imaging
considering their availability, cost-effectiveness, and ability
to assess venous reflux and perform provocative maneuvers.
Cross-sectional imaging modalities are helpful for assessing
pelvic venous insufficiency secondary to vascular compres-
sion aswell as evaluating for other potential etiologies of CPP.
Traditional contrasted MRI and CT are poorly suited for
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Table 1 Symptoms-Varices-Pathophysiology classification of PeVD8

Symptoms

S0 No symptoms of PeVD (no renal, pelvic, or extrapelvic symptoms)

S1 Renal symptoms of venous origin

S2 Chronic pelvic pain of venous origin

S3 Extrapelvic symptoms of venous origin
a. Localized symptoms (pain, discomfort, tenderness, itching, bleeding, and superficial venous thrombosis) associated

with veins of the external genitalia (vulva and scrotum)
b. Localized symptoms associated with pelvic origin nonsaphenous veins of the leg. These include those related to pelvic

origin varices of the posteromedial thigh (pain, discomfort, tenderness, itching, superficial venous thrombosis)
c. Venous claudication (must include CEAP classification or full characterization)

Varices

V0 No abdominal, pelvic, or pelvic origin extrapelvic varices on clinical or imaging examination

V1 Renal hilar varices

V2 Pelvic varices

V3 Pelvic origin extrapelvic varices
a. Genital varices (vulvar varices and varicocele)
b. Pelvic origin lower extremity varicose veins arising from the pelvic escape points and extending into the thigh. Includes

visible varicosities, typically over the posteromedial thigh as well as sciatic varices and other refluxing veins transitioning
the pelvic floor which are usually visualized only on ultrasound

Pathophysiology—anatomy, hemodynamics, etiology

Anatomy

IVC Inferior vena cava

LRV Left renal vein

GV Gonadal (testicular, ovarian) vein

LGV Left gonadal vein

RGV Right gonadal vein

BGV Bilateral gonadal veins

CIV Common iliac vein

LCIV Left common iliac vein

RCIV Right common iliac vein

BCIV Bilateral common iliac veins

EIV External iliac vein

LEIV Left external iliac vein

REIV Right external iliac vein

BCIV Bilateral external iliac veins

IIV Internal iliac vein

LIIV Left internal iliac vein

RIIV Right internal iliac vein

BIIV Bilateral internal iliac veins

PELV Pelvic escape veins; inguinal, obturator, pudendal, and/or gluteal

Hemodynamics

O Obstruction—thrombotic or nonthrombotic

R Reflux—thrombotic or nonthrombotic

Etiology

T Thrombotic—venous reflux or obstruction after a DVT

N Nonthrombotic—reflux arising from a degenerative process of the vein wall or proximal obstruction; obstruction arising from
extrinsic compression

C Congenital—congenital venous or mixed vascular malformation

Abbreviations: CEAP, clinical, etiology, anatomy, pathophysiology; DVT, deep venous thrombosis; PeVD, pelvic venous disorders.
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hemodynamic assessment, specifically looking for retro-
grade flow in the ovarian or internal iliac veins; however,
MR venography with time-resolved imaging (►Figs. 2 and 3)
can demonstrate venous reflux with good sensitivity
(66–75%) and specificity (100%).21 Ultimately, the best
imaging approach depends on local expertise and available
resources. Some authors even contend that experienced
sonographers may eliminate the need for cross-sectional
imaging.10 See ►Table 2 for imaging findings of PeVD as

well as pros and cons of the different imaging modalities
used in the evaluation of PeVD.

Imaging findings suggestive of pelvic venous insufficiency
across all modalities are ovarian vein reflux, either sponta-
neous or provoked (the most sensitive and specific imaging
finding for PeVD)22,23; a dilated ovarian vein�6mm, though
thisfinding alone is not indicative or sufficient to support the
diagnosis of PeVD, as dilated veins can be competent and
smaller veins can reflux; and pelvic varices, defined by the

Fig. 1 The SVP classification system applies to anatomic Zones 1–3 while the CEAP classification system applies to Zone 4. Zone 1 (light green)
encompasses the left renal hilum venous reservoir; venous hypertension in this reservoir is associated with renal symptoms of venous
origin (flank pain, hematuria, etc.). When severe enough, venous hypertension in the left renal hilum can spill over into the pelvic venous
reservoir (Zone 2, pink) via reflux into the left ovarian vein. Zone 2 encompasses the pelvic venous reservoir (ovarian veins, internal iliac veins,
and pelvic venous plexus) and venous insufficiency in this reservoir is classically associated with symptoms of chronic pelvic pain of venous origin.
Zone 3 (light blue) encompasses the pelvic-origin extrapelvic venous reservoir, where venous insufficiency results in vulvar and upper thigh
varices due to reflux in pelvic-origin extrapelvic veins through pelvic escape points. Zone 4—yellow.
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SVP classification consensus document as multiple tortuous
dilated veins around the uterus or ovariesmeasuring�5mm
in diameter.4

Treatment and Complications

Prior to the development of endovascular therapies, thefirst-
line treatment for PeVD was medical management by de-
creasing levels of estrogenwith either medroxyprogesterone
or GnRH agonists.24,25 These medications provided marginal
symptomatic benefit with an unfavorable side effect profile
(including weight changes, decreased bone density, men-
strual irregularities, and menopausal symptoms) precluding
them from long-term use.24 Surgical options for pelvic
venous insufficiency have evolved over the years. Traditional
surgical management was hysterectomy with or without
oophorectomy. Open extraperitoneal ovarian vein resection
was described in the 1980s with symptomatic improvement
reported in 73% of patients.26 By the next decade, laparosco-
pic ovarian vein ligation was the standard of care for defini-
tive surgical management, with a small study in 2003
reporting promising results of complete resolution of symp-
toms at 1 year in all 23 patients.27 Despite encouraging
results, complications included retroperitoneal hematoma,
DVT, ureteral injury, and adhesive disease. Transcatheter
interventions (►Figs. 4–6) have largely replaced open and
laparoscopic ovarian vein ligation due to their invasiveness
and potential complications, with the caveat that ovarian

vein transposition can be performed in the setting of com-
bined CPP and renal symptoms of venous origin (S1,2) or
isolated renal symptoms of venous origin (S1).28

The availabilityofevidence-basedguidelines and theability
to study patient outcomes for treatments and the natural
history of PeVD are hindered by the lack of a standardized
evaluative tool for monitoring disease progression and im-
provement. To date, all studies assessing treatment outcomes
in PeVD utilize nonstandard patient questionnaires or visual
analog scale (VAS) pain scores, which are unidimensional and
do not fully capture the burden of disease or impact of
treatment on patients’ QoL. Fortunately, a QoL assessment
tool is currently beingdevelopedbya similarmultidisciplinary
panel responsible for the new SVP classification. Ovarian vein
embolization has been shown to have high rates of technical
and clinical success for the treatment of CPP secondary to
pelvic venous insufficiency in multiple small retrospective
studies, and though randomized controlled trials for endovas-
cular therapies are lacking, they are in development. Themost
recent practice guidelines by the Society for Vascular Surgery
and the American Venous Forum are from 2011, which rec-
ommend mechanical embolization (coils or plugs) and/or
transcatheter sclerotherapy for the treatment of symptomatic
PeVD based on level 2B evidence.29 Transcatheter techniques
vary considerably based on local practice patterns, operator

Fig. 2 Arterial phase image on time-resolved MR angiography
demonstrates retrograde flow in an enlarged left ovarian vein (arrow)
and opacification of prominent paraovarian varices (arrowhead).

Fig. 3 Venous phase image on time-resolved MR angiography
demonstrates a dilated left ovarian vein (large solid arrow) with
numerous bilateral utero-ovarian varices, cross pelvic collaterals
(arrowhead), and outflow via the left internal iliac (open arrow) and
right ovarian veins (small solid arrows), which demonstrate normal
antegrade flow.
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Table 2 Imaging protocols optimized for evaluating pelvic venous insufficiency and imaging findings suggestive of PeVD across
different modalities10,22,45–50

Modality Protocol/Findings Pros/Cons

US Transabdominal:
• Assess IVC, left renal vein, CIVs, EIVs, IIVs, ovarian
veins, periuterine veins, and tributaries of the IIVs
with color, greyscale, and spectral Doppler
low-frequency
curvilinear probe

• Patient fasting
• Supineþ reclined 30–45 degrees
• Assess size of vessels, direction of flow, and

spontaneous reflux þ/� provocative maneuvers
(Valsalva, manual compression of left iliac fossa)
Transvaginal (Holdstock-Harrison
protocol):

• Assess labial, ovarian, and IIVs for reflux>1 s,
dilation with Valsalva

• Presence of pelvic varicosities (sensitivity 100%
and specificity 83–100%)22

• Cross pelvic collaterals >5mm in diameter
• Assess morphologic appearance of uterus and

ovaries to look for other causes of CPP
• Some contend TV US should be the gold standard

for diagnosing pelvic venous insufficiency49

Pros:
• Dynamic imaging
• Can be performed in different positions
• Lack of ionizing radiation
• Relatively low cost, accessible
Cons:
• Technologist dependent
• Limited by body habitus
• Deep abdominopelvic veins are difficult to

visualize sonographically
• Must be specifically ordered, vascular

imaging is not a component of the
standard TA/TV pelvic US

CT • Somewhat limited in the evaluation of pelvic
venous congestion, however, may be obtained for
other reasons

• CT abdomen/pelvis obtained for the
evaluation of pelvic venous congestion should
image abdomen through thighs to capture LE
varicosities
o Deep breath hold (Valsalva)
o 2 phase exam
▪ (20–30 s) arterial—corticomedullary phase

to visualize reflux into left
ovarian vein

▪ (65–95 s) venous delayed phase
demonstrating enlarged ovarian veins and
pelvic varices

• Assess for nutcracker phenomenon
(aortomesenteric angle of <39 degrees),
May–Thurner anatomy

• Look for other causes of venous obstruction
(pelvic or retroperitoneal mass, lymphadenopa-
thy, retroperitoneal fibrosis, AAA, etc.)

Pro:
• Exclude other causes of venous

obstruction/insufficiency
• Option for patients with limited ultrasound
exam or cannot have an MRI

Con:
• Supine positioning
• Lower sensitivity than MRI/MRV
• Ionizing radiation

MRI/MRA/MRV • Image abdomen through thighs to capture LE
varicosities

• Protocol optimized for dynamic vascular imaging
as well as pelvic soft tissues

• High temporal-resolution time-resolved MR
angiography
o Look for retrograde (caudal) flow in ovarian vein
and filling of pelvic varicosities

• Multiplanar T2 and T1 pre- and post-contrast
o Look for other potential causes of CPP and
morphologic findings of PeVD

o Heterogeneous or T2-hyperintensity of ovarian
vein due to slow flow

• Grading system has been described in the
literature based on time-resolved imaging, but is
beyond the scope of this article

Pros:
• Very sensitive for pelvic varices
• Dynamic imaging
• Excellent soft-tissue evaluation makes it

very sensitive for nonvascular pelvic
pathology, so can exclude other causes
of CPP

Cons:
• Costly
• Supine positioning

(Continued)
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preference and experience, and inventory availability. A 2022
systematic review and meta-analysis of embolization for the
treatment of symptomatic pelvic venous insufficiency that
included 1,426 patients across 19 studies found significant
variability in embolization technique: 76.5% used a combina-
tion of coils and vascular plugs, 4% used liquid embolics alone,
and 19.4% used a combination of mechanical and liquid
embolics.30 Interestingly, technical success was reported to
be between 96 and 100% despite the variability in technique.
Furthermore, in subanalysis of pre- and post-intervention VAS
pain scores, there was improvement in dyspareunia, dysuria,
and dysmenorrhea in 79.8, 77.3, and 46.7% of patients, respec-
tively.30 In two recent prospective studies evaluating the
efficacy of different endovascular therapies (fibered coils vs.
endovascular plugs and Onyx combined with sclerotherapy),
authors reported near 100% technical and clinical success in
the range of 89.7–95.9% based on a threshold decrease in pre-
and postprocedure VAS scores.31,32 In addition to significant
heterogeneity in endovascular techniques in the PeVD litera-
ture, there is also significant heterogeneity in the targeted
territory of embolization: bilateral ovarian veins, isolated left
ovarian vein, bilateral ovarian and internal iliac veins, and
internal iliac vein embolization combinedwith left or bilateral
ovarian vein embolization in the setting of internal iliac vein
reflux on venography have all been described.30–42 Interest-
ingly, there is no statistically significant difference in clinical
outcomes reportedbetweenbilateral ovarianveinand isolated
left ovarian vein embolization in the setting of bilateral versus
left ovarian vein reflux on venography, respectively.38,43 Com-
monlydescribedendovascularapproaches includemechanical
embolizationwith coils andvascular plugs, liquid embolics (n-
butyl cyanoacrylate and Onyx), sclerotherapy, absorbable
gelatin sponge, and various combinations of the aforemen-
tionedagents.Until furtherdata emerge, the choice is operator
dependent, as currently no single method has been shown to
be superiorwith regard to technical or clinical success. Contra-
indications to gonadal vein embolization are the same as
general venography and embolization: anaphylactic reaction

to contrast, pregnancy, active infection, renal insufficiency,
and severe/uncontrollable coagulopathy.

Fortunately, endovascular therapies for the treatment of
PeVD are generally low risk and complications are uncom-
mon. Coil migration is themost commonmajor complication
(�2%), usually in the setting of internal iliac vein emboliza-
tion.30 Vessel perforation, hematoma, local thrombophlebi-
tis, postembolization syndrome, contrast reaction, and
symptom recurrence have also been reported, although
less frequently.30 Symptomatic recurrence is rarely reported;
in a recent meta-analysis that included 19 studies and over
1,300 patients, recurrence rates were reported only in three
studies, with a mean time to recurrence between 8.5 and
21 months.30 Reported reintervention rates are low (5.25%)
and of the reported reinterventions, the majority of them
were performed in an untreated vascular territory.30,35

There are very limited published data on pregnancy after
endovascular treatment of PeVD; however, the available
information is promising. A small retrospective study of 12
patients with infertility attributed to pelvic venous insuffi-
ciency who were treated with ovarian vein embolization
found that 8/12 (66.7%) patients became pregnant during the
24- to 36-month follow-up period.44 Furthermore, no statis-
tical difference in LH and FSH before and after embolization
has been shown.37,44

Conclusion

Pelvic venous insufficiency is an established cause of CPP with
the diagnosis suggested on noninvasive imaging modalities,
though the gold standard remains catheter venography. Endo-
vascular treatment with ovarian vein embolization has been
shown tobesafe andeffective, though large-scale clinical trials
are needed and in development to ensure that patients con-
tinue to have access to this option.

Conflict of Interest
None declared.

Table 2 (Continued)

Modality Protocol/Findings Pros/Cons

Venography • Dilated ovarian, uterine, and utero-ovarian arcade
veins to at least 5mm (with the caveat that
diameter measurements do not preclude
treatment if constellation of findings and
symptoms suggest PeVD)

• Free reflux in the ovarian vein with valvular
incompetence

• Contralateral reflux of contrast across midline
• Opacification of vulvar or thigh varices
• Stagnation of contrast medium in pelvic veins
• Pressure measurements þ/� IVUS if suspected

compression

Pros:
• Considered gold standard
• Dynamic imaging
• Can obtain simultaneous pressure

measurements and IVUS
Cons:
• Ionizing radiation
• Invasive

Abbreviations: AAA, abdominal aortic aneurysm; CIV, common iliac vein; CPP, chronic pelvic pain; CT, computed tomography; EIV, external iliac vein;
IIV, internal iliac vein; IVC, inferior vena cava; IVUS, intravascular ultrasound; LE, lower extremity; MRA, magnetic resonance angiography; MRI,
magnetic resonance imaging; MRV, magnetic resonance venography; PeVD, pelvic venous disorders; TA, transabdominal; TV, transvaginal; US,
ultrasound.
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Fig. 4 Catheter venography with injection from the left renal hilum
demonstrates reflux into the dilated left ovarian vein (arrow) consis-
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