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Immediate Presentation,  
Diagnosis, and Treatment   
Richard Casazza, MAS; Neel Patel, MD; Allan Mattia, MD;  
Paul Saunders, MD; Arsalan Hashmi, MD; Greg Ribakove, MD

Cardiac myxomas are histologically benign tumors; however, 
they may lead to life-threatening complications. Myxomas 

are the most common primary cardiac tumor. Roughly 75% of 
myxomas originate in the left atrium at the mitral annulus or the 
fossa ovalis border of the interatrial septum. Twenty percent 
(20%) arise from the right atrium, while 5% stem from both atria 
and the ventricle.1 Myxomas are linked with several difficulties, 
including outflow obstruction and embolic events. Patients 
with left-sided myxomas usually develop signs and symptoms 
associated with mitral valve obstruction or regurgitation, left-
sided heart failure, and secondary pulmonary hypertension. 

continued on page 14
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Can you tell us about pelvic venous disease?
Pelvic congestion, or pelvic venous disease 

(PeVD), is a chronic condition that causes 
pelvic pain in women. It tends to develop 
over time and often worsens with pregnancy. 
Many conditions can cause pelvic pain and 
symptoms can vary. As a result, women with 
PeVD are often misdiagnosed and may receive 
improper treatment. 

What’s happening is that enlarged veins 
develop in the pelvis around the uterus or 
ovaries, which can lead to chronic pelvic pain. 
A lot of it relates to venous reflux, leading 
to “backup” in the ovarian and pelvic veins, 
very similar to varicose veins in the legs. The 
frustrating part has been that we’ve had good 
treatment options with pelvic vein emboliza-
tion, but it has never really had a randomized 
controlled trial behind it, so physicians have 
been hesitant in adoption.

What challenges do patients face with get-
ting diagnosed and treated?

There actually is a fair amount of awareness 

of the disease. The problem is that these pa-
tients still tend to get pushed aside. They’ll go 
to their OB/GYN, and the OB/GYN may do a 
hysterectomy or try something else, and the 
pain doesn’t improve.

Then they end up in this chronic “pelvic 
pain” world, doing physical therapy and other 
treatments that don’t really get them anywhere, 
without anyone asking whether there is an 
underlying venous etiology that should be 
evaluated and treated.

Can you tell us about the EMBOLIZE trial?
EMBOLIZE is a prospective, randomized, 

controlled trial studying the effects of ovar-
ian vein and pelvic vein embolization in re-
ducing pelvic pain in women due to PeVD 
(see flowchart). Patients are randomized to 
either venography alone or venography plus 
embolization. 

In terms of eligibility, the imaging criteria 
include at least one dilated, incompetent ovar-
ian vein (≥6 mm) and pelvic varices with at 
least one vein >5 mm. The intervention arm is 

venography plus embolization of the ovarian 
veins and pelvic veins/varices.

After the procedure, patients complete 
self-assessments weekly for six months, and 
then we also see them at 1, 3, and 6 months. 
Our primary endpoint is change in pain on 
a visual analog scale (VAS), and we’re also 
capturing quality of life and patient-reported 
improvement using validated instruments.

One important part of the design is that at six 
months, the subjects who were in the control 
arm can come back, undergo embolization, 
and have it covered by the study. Right now, 
we track all subjects for at least the first one 
to three months after the end of the study, 
regardless of which arm they were in, so we 
can combine outcomes for embolization. 

Planned enrollment is 40 patients with study 
completion estimated for the end of 2027.

Why is this trial so important?
In other venous conditions, we have ev-

idence. Procedures like venous stenting or 
laser closure of the great saphenous vein for 
varicose veins show good outcomes. In con-
trast, for PeVD, there’s very little data around 
pelvic vein embolization. With EMBOLIZE, 
we now are finally in the realm of proving 
efficacy, where we can show that pelvic vein 
embolization can be successful.

Because of a lack of consensus on diagno-
sis and treatment criteria, evidence-based 
treatments for this chronic pain are often 
excluded from health insurance policies in the 
United States. As a result, PeVD treatments 
are not always covered for women. This has 
led the condition to be under-recognized and 
untreated for countless women.

If we can show clear efficacy and safety 
in a rigorous trial, it gives payers something 
concrete to hang their hat on, and it can 
move this procedure toward more consistent, 
evidence-based coverage.

Can you walk us through your approach to 
pelvic vein embolization?

We plan ahead with imaging. As part of 
the EMBOLIZE trial, we are doing com-
puted tomography (CT) scans performed 
using a CT venography (CTV) protocol and 
comparing that to ultrasound.

EMBOLIZE: Bringing Randomized 
Evidence to Pelvic Vein Embolization 
CLD talks with Ronald S. Winokur, MD, FSIR, FAVLS, RPVI.

Figure 1. Pre and post pelvic vein embolization.
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From a procedural standpoint, the left ovar-
ian vein is often dilated and stretched so the 
valves can’t close. From there, we can go down 
the inferior vena cava into the left renal vein, 
and then down the left ovarian vein into the 
pelvis. We inject sclerosis medication into the 
dilated pelvic veins that are driving symptoms, 
and we place coils in the ovarian vein.

Then we come back and treat the right 
side with coils as well, so we are embolizing 
and addressing the whole pelvic venous 

network bilaterally.
As part of EMBOLIZE, we also evaluate the 

internal iliac veins, which are another major 
drainage pathway of the pelvis. We inject 
contrast, and if there are residual veins visible, 
and they weren’t already pre-closed with the 
initial injection, then those can be treated via 
the internal iliac system. Otherwise, we may 
inject additional sclerosis into the internal 
iliacs, but we don’t place coils there because 
we worry about coil migration.

Coil migration is one of the challenges of 
embolization. Historically, rates have been 
around 1% to 3%, and I think those events 
were largely in the internal iliacs and other 
locations that we are not including in this study.

What are the benefits of Penumbra’s Ruby, 
POD, and packing coils that are being eval-
uated in the EMBOLIZE trial?

The Ruby, POD, and packing coils are all 
unique coils for different applications (aneu-
rysm, vessel sacrifice, or space filling) and all 
designed to be large volume coils to reduce 
number of implants and cost of the procedure 
(Figure, Table). We are pushing to use packing 
coils but are allowing for the use of a POD coil 
at the top or bottom of the vein for complete 
safety to prevent any movement. The packing 
coil, or liquid metal coil, is designed to effectively 
fill space; the coil is the softest coil Penumbra 
offers and allows the operator to fill the primary 
vessel plus the collaterals, achieving complete 
occlusion of the pelvic veins (see images). The 
POD is designed with an anchoring distal tip 
and a proximal portion that becomes smaller/
softer for efficient packing. Ruby can be used, 
but we are not expecting the need for a framing 
coil, given the POD’s unique ability to anchor 
within the vessel.

As part of the trial, we are doing injections 
to look at closure rates. We’re going to pass 
the coils, inject, and show that it is occlusive.

If EMBOLIZE shows what you expect, how 
do you see pelvic vein embolization fitting 
into standard practice? 

Prior studies show that embolization has a 
high rate of technical success and that roughly 
75% of women see immediate and sustained 
relief in their symptoms.i The treatment also 
has a low rate of complications. To date, we 
have not directly compared women treat-
ed with ovarian vein embolization to those 
who received no treatment. By comparing a 
treatment arm to a control arm, we expect 
EMBOLIZE will provide evidence of ovarian 
vein embolization’s efficacy in resolving signif-
icant pelvic pain, resulting in a greater number 
of women having access to this therapy. n

This interview is sponsored by Penumbra, Inc.

Flowchart. Trial of Ovarian Vein and Pelvic Vein Embolization in Women With Chronic Pelvic 
Pain and Pelvic Varices (EMBOLIZE, NCT06168058).

EMBOLIZE Trial Flow
Planned enrollment: 40

Screen / Enroll
Female ≥18 yo, premenopausal with venous origin chronic pelvic pain lasting >6 months

Eligibility Imaging Criteria
Presence of pelvic varices (≥1 vein, dia >5 mm) + enlarged ovarian vein (dia ≥6 mm) with reflux 

Establish Baseline Symptoms
x4 weekly virtual assessment

Randomize 1:1

Procedure: Intervention or Comparator
Access  transcatheter venography

Patients blinded to allocation

Follow-Up Assessments
Pain Score: Visual Analog Scale (VAS) assessment weekly (virtual) 

Quality of Life measures (PROMIS, PGIC, and EQ-5D) @ 1, 3, and 6 months

6-month visit
“Crossover”: Control arm offered embolization (covered)

Notable Exclusion Criteria
•	 Active Pregnancy or Prior Hysterectomy
•	 Prior embolization or stent
•	 Any other pelvic pain treatment during the study
•	 Partial list only. Please see ClinicalTrial.gov (NCT06168058) website for full details.

Control Arm
Venography only

Treatment Arm
Venography + embolization

(Bilateral ovarian vein + pelvic veins)
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Procedural and operative techniques and consid-
erations are illustrative examples from physician 
experience. Physicians’ treatment and technique 
decisions will vary based on their medical judgment. 

The clinical results presented herein are for informa-
tional purposes only, and may not be predictive for 
all patients. Individual results may vary depending 
on patient-specific attributes and other factors.

Caution: Federal (USA) law restricts these devices 
for sale by or on the order of a physician. Prior to 
use, please refer to the Instructions for Use (IFU) 
for complete product indications, contraindica-
tions, warnings, precautions, potential adverse 
events, and detailed instructions for use. For the 
complete Penumbra IFU Summary Statements, 
please visit www.peninc.info/risk. Please contact 
your local Penumbra representative for more 
information. n

iDaniels JP, Champaneria R, Shah L. Effectiveness 
of embolization or sclerotherapy of pelvic veins for 
reducing chronic pelvic pain: a systematic review. 
J Vasc Surg Venous Lymphat Disord. 2017;5:144.
 

Ronald S. Winokur, MD, FSIR, FAVLS, RPVI
Co-Principal Investigator, EMBOLIZE Study

Professor of Clinical Radiology; Director, Weill 
Cornell Vein Center, Weill Cornell Medicine, Division 
of Interventional Radiology, Department of Radiology, 
New York, New York

Find Dr. Winokur’s 
discussion of the 
EMOBLIZE trial online: 

Table. Penumbra Coils at a Glance: Ruby®, POD®, and Packing Coil
Feature POD® System Packing Coil Ruby® Coil System

Purpose Large-volume coil for 
high-flow vessel sacrifice

Soft, shapeless, large-volume 
coil that conforms to vessel size; 
intended to pack densely behind a 
POD® or Ruby® “backstop”

Large-volume coil indicated for arterial and 
venous embolization in the peripheral vasculature; 
designed for dense packing of aneurysms and 
vessels

Design

Anchoring distal tip with 
a proximal portion that 
becomes smaller/softer for 
efficient packing.

“Liquid Metal” shapeless design for 
tight packing behind POD®/Ruby® 
and vessel conformance.

Soft, 3D complex shape; multiple softness levels 
to allow tight packing without catheter kick-out; 
fully resheathable and detachable.

EMBOLIZE 
Trial Use 

May be used proximally as 
an anchor/backstop to pre-
vent movement (e.g., top of 
treated segment), as needed

Described as the preferred packing 
coil to achieve a more occlusive 
/ stagnant result with fewer coils 
(confirmed with contrast injections)

Can be used, but the described workflow does not 
expect routine need when POD® + Packing Coil 
achieve the intended occlusion

Size / Length 3–14 mm / 20–60 cm .020-inch coil / 5, 15, 30, 45, 60 cm 
lengths

2–40 mm / 1–60 cm; high-flow microcatheter com-
patible (min .025-inch [0.635 mm] inner diameter)

Delivery LANTERN® High-Flow 
Microcatheter LANTERN® High-Flow Microcatheter LANTERN® High-Flow Microcatheter 

Detachment One-click mechanical 
detachment handle

One-click mechanical detachment 
handle One-click mechanical detachment handle

Figure 2. Ruby®, POD®, and Packing Coils (Penumbra).


