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Abstract Pelvic venous disease (PeVD) in women encompasses a wide variety of entities all
resulting in pelvic pain and varices. Successful treatment with percutaneous inter-
ventions is dependent on identifying underlying factors contributing to the disease and
addressing them with either embolization of incompetent veins or stenting for venous
stenoses. There are a multitude of embolization methods with marked practice
heterogeneity. Moreover, with the ongoing development of dedicated venous stents
in the treatment of chronic venous disease, there are more opportunities to consider
this modality for the treatment of PeVD, as many patients present with combined vein
reflux and central venous stenosis. The necessity to address both and the order of
interventions in these patients is still to be elucidated. Here, we describe when to

choose stenting or embolization for PeVD, their limitations, and our practice and
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Pelvic venous disease (PeVD) is a cause of chronic pelvic pain
in women and is associated with significant decrease in
quality of life due to debilitating symptoms including chronic
pelvic pain, perineal heaviness, urinary urgency, postcoital
pain, and superficial nonsaphenous varices. The diagnosis is
achieved following an extensive workup involving detailed
history, examination, and imaging to confirm the diagnosis
and exclude other etiologies. When diagnosed, there are
multiple different treatment options ranging from medical
treatment with medroxyprogesterone acetate to open surgi-
cal options including ligation of varices, and hysterectomy
with ooph01"ect0my.1‘4 Interventional radiology has in-
creased its clinical role in the care of patients with PeVD,
as percutaneous interventions are preferable or first line to
open surgical treatments due to decreased morbidity, and
the negative effects of hysterectomy on mental health and
cardiovascular risks.
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identify further areas of research in this field.

Percutaneous intervention for the treatment of PeVD has
two fundamental treatment modalities: embolization and
venous stenting. Additional adjunctive procedures such as
sclerotherapy for the presence of escape points in the pelvis
communicating with nonsaphenous superficial varices are
also employed in addition to embolization and stenting. The
selection of an effective treatment plan for patients with
PeVD is highly dependent on identifying and addressing
venous conditions contributing to each patient’s disease.

Treatment Selection and Planning

Identification of Venous Conditions Contributing to
PeVD

PeVD encompasses a heterogeneous group of entities that
are all unified by the presence of pelvic varices with or
without associated venous compression resulting in pelvic
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Fig. 1 (a) Venography demonstrates reflux into the left gonadal vein
(arrow). (b) This patient’s venogram additionally demonstrates reflux
into the left internal iliac vein (arrow).

pain. Effective treatment defined by symptomatic improve-
ment or resolution is dependent on the identification of the
underlying venous conditions contributing to the patient’s
presentation.

The general clinical patterns that contribute to pelvic
venous disease are as follows: (1) gonadal/internal iliac
vein incompetence/reflux, (2) venous compression, (3) es-
cape points, and (4) anatomical variants.® Each are summa-
rized below and the presence or absence of each is important
to consider when planning treatment in each patient. Most
patients present with a combination of these entities; so,
understanding their general treatment strategies is critical.

Gonadal/Internal lliac Venous Incompetence/Reflux
The key feature is incompetent ovarian veins resulting in
pelvic varices arising from the ovarian venous plexus which
communicate with the broad ligament. This is often seen in
younger multiparous patients. Valves are present in the
ovarian veins 85% of the time, but 35 to 40% are incompe-
tent.” Physiologic alterations and increased venous return
during pregnancy in conjunction with hormonal influences
of the veins is thought to result in varices and a further
decrease in the number of competent venous valves. Reflux
into multiple veins is common and the left ovarian vein and
internal iliac vein are most often involved (~Fig. 1).8

These patients are often treated with embolization of one
or both ovarian veins with or without balloon-occlusion
internal iliac vein sclerotherapy.

Venous Compression

Venous compression of the internal iliac or left renal vein can
contribute to pelvic venous disease. Iliac vein stenosis due to
compression of the left iliac vein by the crossing right iliac
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artery, known as May-Thurner anatomy, is present in a
significant amount of people, but only results in symptoms
in a minority of those with this anatomical variant.®'°
Nutcracker syndrome is another entity which results in
venous compression and may lead to pelvic venous disease.
The compression of the left renal vein between the superior
mesenteric artery anteriorly and the abdominal aorta pos-
teriorly results in engorgement and incompetence of the
valves in the left gonadal vein. Treatment for this is contro-
versial, but endovascular treatment with stenting can be
considered in young individuals who have symptomatic
Nutcracker anatomy that is refractory to conservative man-
agement and are not surgical candidates.!!

Additional etiologies of venous compression include ex-
trinsic compression from malignancy, lymphadenopathy,
aneurysms, bladder distention, cysts, hematomas, and
cross-fused kidney.'>'* In such cases, the lesion causing
the external compression should be addressed if possible.

Percutaneous treatment for venous compression is stent-
ing to address stenoses and improve hemodynamics. The
majority of data support stenting of iliac veins stenoses in
advanced chronic venous disease.'® However, more recent
data suggest the effectiveness of venous stenting in a subset
of patients with predominantly chronic pelvic pain as a
major manifestation of PeVD. Daugherty and Gillespie dem-
onstrated successful clinical outcomes in patients with PeVD
and iliac vein stenting alone, while Gavrilov et al found that
stent alone was not sufficient to completely improve symp-
toms in a patient population with predominant CPP and C1
venous disease and additional interventions were
needed.'®!”

Escape Points
Venous compression resulting in obstruction in the common
iliac vein can result in secondary reflux into the left internal
iliac vein, the lower extremity, or vulvar veins via escape
points which are summarized in =Table 1. This can result in
symptoms including pain and swelling.'8

When escape points resulting in varices are present, they can
be addressed in addition to venous compression with ultra-
sound or fluoroscopy-guided percutaneous sclerotherapy.

Anatomic Variations

While rare, it is important to consider anatomic variations in
the inferior vena cava (IVC) such as a duplicated IVC, as they
are present in up to 3% of patients.'® Additionally, it is
important to consider variant iliac venous anatomy which
is present in 20 to 27% of individuals and can vary from the
presence of extra iliac vessels, variant drainage patterns, and
shortening or absence of the common iliac vein.?® The
presence of variations may affect compression points and
the presence of additional collaterals or varices contributing
to the patient’s presentation. If variations are not identified,
symptoms may not improve or may worsen following thera-
py. A published case of left common iliac vein stenting in the
setting of unidentified variant venous anatomy highlights
this concept. Moreland et al described a case in a patient with
the left external iliac vein draining to the right common iliac
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Table 1 Common escape points in PeVD (Pelvic Venous Disease)
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Escape point Venous connection Location of varices
Perineal Internal to external pudendal veins Perineum, posterior labia
Inguinal Recanalized round ligament vein Groin, labia

Gluteal Inferior gluteal vein and femoral circumflex Lower extremity
Obturator Deep veins of medial thigh and obturator v Lower extremity

vein resulting in worsening varices and symptoms following
stenting.?’

Treatment Selection

The reality for many patients with PeVD is that a large
proportion of patients have more than one of the aforemen-
tioned venous abnormalities contributing to their
symptoms.

Initial data based on 19 patients suggested that in patients
with both common iliac vein stenosis and left ovarian vein
reflux just addressing the venous stenosis with a stent
placement was effective in symptom improvement in the
majority of patients.'® However, a more recent study includ-
ing 12 patients suggested that symptomatic relief of patients
with pelvic venous disease was only 16.6% when only stent-
ing was performed, and suggested that ovarian vein emboli-
zation should be performed 6 months after stenting.!” These
findings supported the data from a previous study involving
a larger number of patients (n=277) published in 2018
which found that 80% of patients had both gonadal vein
insufficiency and iliac vein compression, and advocated for
the treatment of venous stenosis first followed by ovarian
vein embolization subsequently if symptoms persist, but
suggested that patients with large pelvic reservoirs receive
simultaneous treatment.?

Technique|[How We Do It
Embolization

Indications
Diagnostic venographic criteria for PeVD are the following:
(1) gonadal vein diameter more than 6 mm; (2) contrast
retention more than 20 seconds; (3) congestion of the pelvic
venous plexus and/or opacification of the ipsilateral (or
contralateral) internal iliac vein; or (4) filling of vulvovaginal
and thigh varicosities.”>

In the presence of documented venous reflux at venogra-
phy, gonadal and internal iliac vein embolization is indicated
for patients who are suffering from chronic pelvic
pain secondary to PeVD, with a level 2B evidence.?*

Contraindications

There are few true contraindications to pelvic embolization.
Active pelvic inflammatory disease and other significant
infections should be treated prior to embolization. lodinated
contrast allergy is a secondary contraindication and patients
should be premedicated prior to contrast administration.

Technique

Gonadal Vein Embolization

While the venous system can be accessed via the femoral,
internal jugular, or arm veins, our preference is for the internal
jugular vein as it results in a shorter and less tortuous pathway
to the gonadal veins. Once venous access is achieved, a 6-Fr
vascular sheath is advanced into the left renal vein. A hand
injection venography is performed at this point to confirm
positioning and to guide selection of the left gonadal vein
usually via a 0.035-inch angled Glidewire. A 4- to 5-Fr multi-
purpose catheter is then advanced over the wire into left
gonadal vein with a hand injection of contrast run to confirm
positioning of the catheter and confirm venous reflux.

Since venous compression is often seen in conjunction with
gonadal vein incompetence, we investigate the iliac venous
system via intravascular ultrasound (IVUS) through femoral
venous access to assess for compression that may need to be
addressed concurrently. If found, it is treated with stenting
following gonadal vein embolization at a later date, and the
technique is described in detail in the following section.

Following IVUS interrogation of the iliac vessels, attention
is redirected to the gonadal vein and at this point we elect to
secure our access in the left renal vein with a 6-Fr curved
angled sheath and then catheterize the gonadal vein with a 4-
Fr glide catheter (Cobra-shaped or angled), which is then
advanced into the inferior-most aspect of the left gonadal
vein (~Fig. 2a). For embolization, we use a combination of
0.035- or 0.018-inch detachable coils and 3% sodium tetra-
decyl sulfate (STS) solution (Sotradecol, Mylan Pharma
Group Limited) mixed with air to create a 1:4 combination
via the Tessari method. We begin with the injection of STS
and air emulsion into the inferior segment of the vein during
a Valsalva maneuver. The catheter is pulled back proximally,
and the vein is subsequently packed with detachable coils to
within approximately 2cm of the confluence of the left
gonadal vein and left renal vein or IVC in the case of right
ovarian vein embolization. In some cases, coils are used alone
and tight packing of the vein is preferred (~Fig. 2b, c). The
diameter of coils we use ranges from 8 to 20 mm in size and is
dependent on the size of the vessel when measured on
venography. A repeat venography is performed and any
additional areas that need additional embolization such as
duplicated segments of gonadal vein area addressed prior to
withdrawing wires and sheaths (~Fig. 2d).

The left ovarian vein is embolized more frequently, but the
right ovarian vein can be embolized as well. In cases where
there is right ovarian vein reflux, the vein can be accessed via
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Fig. 2 (a) Venography in the distal aspect of the left gonadal vein demonstrates reflux as well as varices (arrow). (b) Following embolization of
the varix, coil embolization of the proximal gonadal vein is performed. (c) Coils are placed within 2 cm of the confluence with the renal vein. (d)
Following coil embolization, a final digital subtraction venography is performed to confirm adequate embolization and assess for any other sites
that may need additional embolization such as duplications of the venous system.

a Simmons 2 catheter as it arises directly off the IVC, if using a
femoral approach, but otherwise an MPA catheter can be
used to selectively catheterize the right gonadal vein. The
embolization technique is same as described earlier.

Internal Iliac Vein Sclerotherapy

Further embolization of the varices from the internal iliac
vein is thought to reduce the risk of recurrence due to the free
communications between the ovarian varices and internal
iliac vein tributaries.

While some publications support the use of coils and
plugs to embolize the internal iliac veins, at our practice, we
elect to use balloon-occlusion sclerotherapy for the treat-
ment of the internal iliac veins.?®> The right femoral vein
access is obtained via a 9-Fr short sheath and the contralat-
eral internal iliac vein is selected with a 5-Fr Cobra catheter. A
5.5-Fr Fogarty occlusion balloon or 7-Fr Berman wedge
catheter is exchanged over a 0.035-inch Rosen wire and is
placed just above the true pelvis where the tributaries and
ovarian vein join. This is repeated on the contralateral side to
select both internal iliac veins. The volume of the pelvic
varices venous plexus can be estimated by inflating the
balloon and injecting contrast until normal veins are opaci-
fied. The volume of sclerosing agent should be 75% of the
measured volume. We use a 3% STS solution mixed with air at
a 1:4ratio to create a sclerosant foam. Once delivered into the
varices, the balloons remain inflated for 5 minutes to prevent
nontarget sclerosis. The embolization can be repeated on the
contralateral side if necessary.®

Complications

Major complications from this procedure include pulmonary
embolism, deep venous thrombosis, and embolic material in
the lung vasculature.’® Recurrence has recently been
reported to be 5%.2° The effect on fertility is not well studied,
but successful pregnancies in patients have been reported
following ovarian vein embolization.?”

Postprocedure and Follow-up Care

Postprocedure care largely focuses on pain management.
After the pain is well controlled on oral medications, the
patient is discharged. Initial follow-up in clinic is typically
done at 1 month. Patients are instructed that symptomatic
improvement may take more than 1 month. If the patient has
only isolated gonadal vein reflux, they are additionally
reevaluated again at 6 months. In patients with additional
venous entities contributing to their disease such as venous
stenoses, the patient is evaluated 1 and 3 months posttreat-
ment with the second intervention, such as stenting, per-
formed 6 months following the initial treatment.

Discussion
There have been numerous small studies dating back to 1993
that demonstrate that between 50 and 100% reported clinical
success on gonadal vein embolization.?83% There are also
debates as to the necessity of the bilateral ovarian vein
embolization in addition to embolization of the internal iliac
veins.?® In one of the largest studies to date, De Gregorio et al
followed up 520 patients who underwent embolization for
pelvic venous disorders after embolization of both ovarian
and internal iliac vein and found a 5% recurrence rate.?®
Furthermore, there is heterogeneity of embolic material
used across studies. Embolic materials include coils, Gelfoam
slurry, STS, and more recently ethylene vinyl alcohol copoly-
mer or Onyx.?3" The combination of different techniques
and utilization of various embolic materials across these
studies begs the question of what is the optimal technique to
employ based on patient characteristics and is an ongoing
research question.

Stenting

Indications
Stenting of venous stenosis should be done in symptomatic
patients whose symptoms are attributable to the stenosis.
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This is determined through a combination of history, medical
workup, and imaging. Since there is a high prevalence of iliac
vein stenosis in asymptomatic patients, it can be a challenge
to determine the degree of stenosis that becomes clinically
relevant and treatment would result in symptomatic relief in
those with PeVD when there are multiple factors at play.>
In the VIDIO study, Gagne et al demonstrated the superi-
ority of IVUS for predicting when stenting of iliofemoral vein
stenosis improves symptoms. They found that cross-section-
al area reduction of more than 50% in thrombotic veins and
more than 61% in nonthrombotic veins were clinically sig-
nificant and predicted favorable outcomes after stenting in
patients with symptomatic disease.>® In addition to being
superior to single-plane venography, IVUS is helpful in
assessing response to the lesion from angioplasty, guides
stent placement, and can identify in-stent stenosis.>*3>

Contraindications

Stenting should not be performed in asymptomatic patients.
Additional contraindications to stenting include inadequate
venous inflow from occlusion of the common femoral veins
or femoral veins, and inadequate outflow such as occlusion of
the IVC that is not amenable to proximal extension of the
stent.

Technique

Nonthrombotic Iliac Vein Stenosis Treatment

The left femoral vein is accessed and a 9-Fr, 11-cm introducer
sheath (Boston Scientific, Marlborough, MA) is placed to
introduce the IVUS system. We use the IVUS system (Philips,
Amsterdam, the Netherlands) to confirm venous compres-
sion and estimate the size of stent to be placed based on
intraluminal measurements (~Fig. 3a, b). Assessment begins
at the IVC and continues into both common iliac veins,
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external iliac veins, common femoral veins, and femoral
veins. We begin treating stenoses with balloon angioplasty
with an appropriately sized balloon of 8 or 10 mm in diame-
ter. Our current practice is to use the self-expanding Wall-
stent (Boston Scientific) and the diameter is determined by
oversizing the reference lumen by 10 to 20% (~Fig. 3c). Once
the stent is deployed, a repeat venography is performed prior
to the end of the procedure (~Fig. 3d).® With newer dedicat-
ed venous stents in the U.S. market, this technique will
substantially change, as these stents present with less fore-
shortening, more radial force, and therefore have more
precise placement at the bifurcation as described by Murphy
et al.3®

Iliac Compression with Vulvar and Superficial Nonsaphenous
Varices

Previous data have shown that a proportion (16.6%) of
patients with pelvic venous disease and iliac vein stenosis
have vulvar varices that required adjunctive procedures for
treatment.'” In our clinical practice, fluoroscopic and/or
ultrasound guidance is used to directly access these veins,
perform venography, and perform sclerotherapy with foam.
Fluoroscopic guidance is advantageous in that it is more
amenable to close drug dose titration and control of the
injection to the level of the normal pelvic veins, which
reduces the risk of nontarget sclerotherapy. Injection can
be manipulated manually by compression and guiding scle-
rosant to desired target. Our preferred sclerosant is a mixture
of 1% STSwith air at a 1:5 ratio. A maximum volume of 10 mL
can be safely injected per procedure.

Iliac Vein Compression with Gonadal Vein Insufficiency

The technique for gonadal vein embolization is described in
the “Gonadal Vein Embolization” section. In clinical practice,
our preference is to perform one intervention and see if there

Fig.3 (a) Intravascular ultrasound is used to assess for the presence of stenoses. (b) Once a venous stenosis is identified in the left common iliac
vein, itis measured to guide selection of an appropriately sized Wallstent. (c) The stent (arrows) is deployed under fluoroscopy and/or ultrasound
imaging guidance. (d) Once the stent is deployed, a final venography is performed prior to the end of the procedure.
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is clinical improvement. If not, the second procedure could
be performed 6 months after the first procedure, or simulta-
neously as described by Santoshi et al.??

Complications

Technical success of stenting is achieved in 94 to 100% of
cases. Major complications include major bleeding
(0.3-1.1%), pulmonary embolism (0.2-0.9%), periprocedural
mortality (0.1-0.7%), and early restenosis or occlusion of the
treated lesion (1.0-6.8%).37 Stent migration has been previ-
ously described with Wallstent and this complication was
addressed with stabilization via a second stent.'” Thrombot-
ic complications are rare in patients who do not have a prior
history of venous thrombosis at initial presentation.?? Addi-
tionally, when patients become pregnant, there are no
specific guidelines for anticoagulation, but there is a theo-
retical risk of stent compression due to the growing fetus.
Treatment of prophylactic anticoagulation with low-molec-
ular-weight heparin was shown to be associated with no
episodes of deep-venous thromboses or thrombotic events in
a series by Hartung et al38

Postprocedure and Follow-up Care

There is marked variation in anticoagulation and antiplatelet
management after stenting for nonthrombotic central ve-
nous stenosis. A Delphi consensus was performed to gener-
ate consensus statements among venous stenting experts.
They stated that anticoagulation is preferred to antiplatelet
therapy for the first 6 to 12 months after stenting for non-
thrombotic venous stenosis. Low-molecular-weight heparin
is the first-choice anticoagulant in the first 2 to 6 weeks
poststenting. In the case of postthrombotic venous stenting,
anticoagulation can be discontinued 6 to 12 months follow-
ing stent placements if the following criteria are met: (1)
negative thrombophilia screen, (2) thrombotic event was the
first for the patient, and (3) stent patency is demonstrated on
ultrasound. In patients who have multiple deep venous
thromboses and iliac vein stenting, anticoagulation should
be continued indefinitely barring contraindications.>

In our practice, patients who are in a hypercoagulable
state or have a history of prior DVT are placed on anti-
coagulation for 6 months only. All other patients are treated
on an antiplatelet agent (clopidogrel: 75 mg) for 6 to 8 weeks
after the procedure. Our rationale is that in general, our
patient population is young and healthy and presents with
nonthrombotic disease. The risks of both bleeding and
thrombosis are discussed with patients prior to making
the decision of antiplatelet versus anticoagulation.

If superficial nonsaphenous vein ablation was performed,
patients are also instructed to wear compression stockings.
Stent patency is evaluated with either ultrasound or com-
puted tomography venography at 1 month and then follow-
up imaging with ultrasound is performed prior to the second
visit at 6 months.

Discussion
Stenting is primarily used for iliac vein compression as
angioplasty alone is not an effective therapy with high rate
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of patency loss and stenting can improve long-term
patency.*°

Wallstents have been shown to improve patency and
symptoms when compared with angioplasty alone but
have drawbacks which include recoil and foreshortening
after deployment, posing a challenge for accurate stent
placement, particularly when considering the longevity of
patients undergoing stent placement in PeVD population,
who are younger and relatively healthy. An alternative stent
is the Nitinol stent which does not foreshorten, but compar-
ative data between the two stents are not yet available.*0

There is ongoing development and testing of dedicated
venous stents such as the VICI (Boston Scientific) and the
Venovo (BD Interventional, Temp, AZ), which thus far have
demonstrated high patency rates and improved precision of
placement at the time of deployment.*'*? These have been
studied in patients with chronic venous disease, but current
studies demonstrating the efficacy in the pelvic venous
disease patient population have yet to be published.

Conclusion

PeVD encompasses a wide array of clinical entities which
makes it difficult to study. Additional studies are needed to
establish guidelines for treatment in these patients, but a few
factors have made this difficult. First, there are no patient-
reported outcome instruments that have been specifically
developed for PeVD which hinders more objective analysis of
symptom improvement. This has been recognized as a
research priority by a multidisciplinary research consensus
panel for PeVD.*> Second, there is a wide variety in the
management of these patients clinically especially in those
who have venous Stenosis and ovarian reflux. While some
studies evaluated the outcomes in treating patients with
both stenosis and reflux, more data is needed in addition to
developing standardized patient-reported outcome tool.
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