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Pelvic Venous Disorder: A Mystery
in Missed Diagnosis and Treatment

Thekla Bacharach, MD, discusses this often-misdiagnosed condition and treatment with a new

smart polymer embolization technology.

lobally, chronic pelvic pain (CPP) affects up to

24% of women and up to 16% of men, and it

has a huge health care cost burden estimated

at $30,000 per patient."? These patients may
spend many months or years attempting to get a correct
diagnosis and subsequent treatment.> Among patients
with CPP, up to 40% have pain due to pelvic venous dis-
order (PVD), often referred to in the literature as pelvic
congestion syndrome (PCS).¢

The classification of PVD has been historically ambigu-
ous. Although there have been recent improvements in this
area, namely the SVP (Symptoms-Varices-Pathophysiology)
classification released by the American Vein and Lymphatic
Society International Working Group in 2021, acceptance
of this standardized classification is still lagging. Correct iden-
tification of PVD is challenging due to the long list of dif-
ferential diagnoses and variability in presenting symptoms.
Often, patients present with pain for > 6 months, which is
associated with pelvic heaviness, worsening with prolonged
standing or by the end of the day, dyspareunia/prolonged
postcoital ache, and is usually noncyclical but can worsen
with menstrual cycle? Most patients go through a battery
of tests due to the lack of evidence-based guidelines before
PVD is correctly diagnosed.

Despite these challenges, in recent years, more women
with once unexplained CPP are now being diagnosed with
PVD. This increase may be attributable to efforts among
medical specialists to standardize diagnostic criteria, evalu-
ate PVD in randomized trials, and increase awareness of
this disorder.>™

TRANSCATHETER EMBOLIZATION TREATMENT
The standard treatment algorithm for optimal treatment
of PVD is not delineated due to the lack of level 1 evi-
dence. However, medical management with analgesics and
hormone-based pharmacologic treatments remains a first-
line treatment based on small randomized controlled trials
(RCTs). Patients reported decreases in pain and venography
scores when treated with hormone-based therapy but had
a high incidence of symptom recurrence with medication
cessation.!” Improvements in symptoms with medical

24 INSERT TO ENDOVASCULAR TODAY APRIL 2024 VOL.23, NO.4

Figure 1. Smart polymer devices have a porous structure
when expanded in a vessel, which allows thrombus forma-
tion throughout its structure. The IMPEDE Embolization

Plug (A) includes an anchor coil and the IMPEDE-FX
Embolization Plug (B) fills additional vessel space. The
expanded smart polymer is a porous scaffold (C) with low
radial force that supports thrombus formation throughout
its structure (D) and then converts to collagen as the poly-
mer bioabsorbs over time, without chronic inflammation (E).

therapy are often accompanied by medication side effects
and diminished fertility.

Surgery, including hysterectomy with oophorectomy,
surgical ovarian vein ligation, and laparoscopic ligation, has
provided improvement in symptoms.'>'* Although these
techniques can treat symptoms, they come with inherent
risks and fertility issues. Transcatheter embolization of ovar-
ian veins presents an attractive, low-risk alternative with
promising success in treating this pathology while main-
taining fertility and avoiding surgical complications.’

Transcatheter embolization has been shown to be a
safe and effective method of treating PVD, with 47% to
100% of patients reported to have significant relief from
their symptoms for 18 to 60 months posttreatment.” 101>
Embolization has been achieved with a variety of embolic
agents, including liquid, particulate agents, gelfoam slurries,
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Figure 2. Case 1 CT scan of
the left ovarian vein prior to
treatment.

Figure 3. Case 1 CT scan of
the right ovarian vein reflux
prior to treatment.

and mechanical occlusion devices like coils and plugs;
however, recanalization resulting in recurrence or incom-
plete resolution of symptoms remains to be a challenge.™
In this report, we discuss newer mechanical occlusion
devices that employ smart polymers in the treatment of
PVD, devices that are another means of achieving embo-
lization of these vessels. Smart polymers are constructed
of porous, biocompatible, ultra-low-density polyurethane
foam with an open scaffold structure, which enables stable
clot formation. The polymer is delivered in a crimped state
and expands once it is exposed to the aqueous venous
environment. Once deployed, the polymer encourages the
growth of uniform, cellular, and extracellular collagenous
tissue throughout the embolized vessel without chronic
inflammation (Figure 1). The first use of smart polymers
for PCS has been described' and preclinical studies have
demonstrated thrombus remodeling with gradual bioab-
sorption of the polymers.20-22

The IMPEDE and IMPEDE-FX Embolization Plugs
(Shape Memory Medical, Inc.) are smart polymer devices
that include radiolucent material with radiopaque loca-
tion markers, improving visibility of surrounding tissues
and devices during and after the procedure (Figure 1A
and 1B). In contrast, metal coils and plugs add substan-
tially more permanent metal into the vasculature than do
smart polymer devices, which may cause CT artifact.'® 232>

The IMPEDE Embolization Plug includes a smart poly-
mer plug with an anchor coil that stabilizes the device
within the vessel to prevent migration (Figure 1A). The
IMPEDE-FX Embolization Plug incorporates smart polymer
without an anchor coil that is designed for additional ves-
sel space filling (Figure 1B). Both devices offer predictable
space filling and, with low radial force, conform to the sur-
rounding vessel anatomy.? Early experience of safety and
feasibility of smart polymer for multiple endovascular appli-
cations has been reported in early prospective studies.”’?8

CASE 1
In this first case, a woman in her mid 40s was referred
to our practice from her OB/Gyn provider with a 2-year
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Figure 4. Case 1 after
deployment of smart
polymer devices in the left
ovarian vein. The IMPEDE
Embolization Plug has been
inserted proximally and
distally in the vein (A), and
the IMPEDE-FX Embolization
Plugs can be identified by
the radiopaque markers (B).

Figure 5. Case 1 after deploy-
ment of smart polymer
devices proximally and distally
to the reflux area in right ovar-
ian vein. The two IMPEDE
Embolization Plugs are denot-
ed (A). Note that the proximal
markers of the embolization
plugs inserted in the left ovar-
ian vein can still be seen.

history of worsening CPP that increased throughout
the day and bilateral varicose veins in the groins. This
patient provides a good example of an isolated gonadal/
ovarian vein embolization as imaging demonstrated a
1-cm-diameter left ovarian vein (Figure 2) and bilateral
ovarian vein reflux (Figure 3).

Because of the nature of the intraoperative vascu-
lar finding, we did not use sclerosant and proceeded
directly to embolization of the veins with IMPEDE and
IMPEDE-FX Embolization Plugs. The patient was prepped
for the procedure using right internal jugular vein access
with a 5-F, 45-cm guide sheath. An IMPEDE Embolization
Plug (IMP-10) was placed in the inferior aspect of the left
ovarian vein (Figure 4). Two IMPEDE-FX Embolization
Plug (IMP-FX-12) devices were placed in the same
vicinity, and an IMP-10 was placed distally. IMPEDE

Figure 6. CT scan at 1-month follow-up for case 1 showing
thrombosed ovarian veins bilaterally and no filling of pelvic
varicosities. IMPEDE Embolization Plugs are denoted by arrows.
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Figure 7. Case 2 preoperative CT scan showing 9-mm-diame-
ter left ovarian vein (A) and large left-side pelvic varicosity (B).

Embolization Plugs were placed proximally and distally in
the right ovarian vein (Figure 5).

The patient did not experience any adverse events
during or after the procedure, and she was discharged
home the same day. At her 1-month follow-up, symp-
toms had resolved, and a CT scan showed no filling of
pelvic varicosities (Figure 6).

CASE 2

For case 2, a woman in her mid 40s was referred to
our practice from her primary care physician following
an emergency room visit for severe pelvic pain. She had
a history of CPP, heaviness, postcoital ache, and current
use of an intrauterine device, with a remote history of an
ectopic pregnancy requiring surgery. The patient report-
ed that she had experienced chronic pain for 5 years.

CT scans prior to treatment indicated a large (9-mm
diameter) left ovarian vein and substantial varicose veins
in the left side of the pelvis producing significant regurgi-
tation (Figure 7).

We prepped the patient for
planned embolization treat-
ment of the left ovarian vein
using right jugular vein access;
we used an angled guide
catheter for vena cava and
then left renal vein access.
After ruling out both renal
compression and iliac vein
compression (nutcracker and
May-Thurner syndromes)
using venography and intra-
vascular ultrasound, the
sheath was exchanged for a
5-F guide sheath. Once in the
distal aspect of the ovarian
vein, an IMP-10 was deployed.
Two IMP-FX-12s were deployed, and a final IMP-10 was
deployed distal to the left renal vein. After 13 minutes, the
final angiogram showed full embolization of the vessel, and
we finished the case (Figure 8). The patient did not experi-
ence any adverse events during or after the procedure,
and she was discharged home the same day. At 1-month
postprocedure follow-up, the patient’s symptoms had
improved. Symptoms were further resolved at 6-month
follow-up (Figure 9).

Figure 8. Case 2 final
angiogram of the left ovar-
ian vein following deploy-
ment of the IMPEDE 10 (A)
and IMPEDE-FX 12 (B)
Embolization Plugs.

CONCLUSION
Due to their composition of compliant and low-density
material, smart polymers are a novel method of treat-

Figure 9. CT venograms at 6-month follow-up showing success-
ful embolization of the left ovarian vein and no filling of the pre-
viously seen large left pelvic varicosities. Symptoms resolved and
the patient reported that she “felt great.”
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