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ABSTRACT
Objectives: Symptomatic Pelvic Congestion Syndrome (PCS) was once thought to be rare, but more recently has been estimated to cause
up to 40% of unexplained pelvic pain in female patients. Treatment is safe and effective, but limited understanding of the disease combined
with its atypical presentation leads to underdiagnosis. In addition to raising awareness, this study proposes that a simple algorithmic
approach consisting of a history and physical (H&P) focusing on positional pelvic symptoms and a pelvic venous duplex study (DUS) may be
used for appropriate selection of candidates to further screen for PCS, and that inconclusive DUS should not deter from proceeding to
venography in the presence of positional symptoms. Additionally, it may be beneficial to differentiate between types of PCS during
diagnosis and treatment – Patients with multiple-foci of venous disease whose symptoms fail to improve post-embolization should have
all symptomatic lesions (congestive and/or stenotic) addressed before assumption of therapeutic failure.
Methods: We conducted a retrospective, single-institution, multi-site chart review of 302 female patients who had previously undergone
contrast venography for suspicion of PCS between December 2016-June 2019 through review of H&Ps, DUS reports, and patient-reported
pre- and post-operative surveys. Patients who presented with symptoms consistent with PCS that were positional in nature, patients who
yielded positive pelvic DUS results, or a combination of the two were sent for confirmatory diagnosis using the gold-standard contrast
venography.
Results: We observed that positional symptoms combined with positive DUS yielded a positive predictive value (PPV) of 98.83% compared
to venography. 296 patients received confirmatory diagnosis of either primary or secondary PCS, and underwent venous embolization of
the gonadal and/or hypogastric veins. Post-embolization, 94.26% of patients reported total relief of anterior pelvic symptoms. Participants
with Type II PCS who experienced remaining posterior symptoms returned for treatment of symptomatic lesions with vascular stent
placement. After full treatment, 95.95% of patients reported at least some symptom relief, 88.85% reported ≥50% symptom relief, and
59.80% reported ≥80% symptom relief 6-months following their last procedure. Full correction of symptomatic venous pathology resulted
in nearly all patients being satisfied with both their treatment and independently satisfied with their diagnostic/therapeutic process, as
evidenced by a mean “overall satisfaction” score of 96.07%.
Conclusions: It is likely that underdiagnosis of PCS may be attributed to both the lack of a standard clinical management protocol, and its
wide range of symptoms. Our research suggests the positional nature of symptoms holds a greater significance than their exact location
during initial screening process, and may be a helpful tool for selection of patient to send for further screening. Additionally, we found that
the key to selecting the most effective treatment may be to change the overall way in which we view PCS. Rather than using a “one-sizefits-all” approach, it is important to distinguish between different types of PCS, and to use the predominant symptom type experienced by
each patient as a guide while choosing the best method for treatment. If we consider the different types and subtypes, we are able to
better understand the atypical presentation of symptoms and thus, select an appropriate treatment plan. Only one of the 8 participants
with Type I, and 16 of the 288 participants with Type II PCS experienced remaining anterior symptoms post-embolization. Since Type I and
Type II: NCS typically involve only structures of the APR, all of these patients experienced total/significant symptom relief following
embolization and did not require any further treatment. Existence of a standard diagnosis and treatment protocol and increased
understanding of PCS may help to improve detection of a grossly underdiagnosed source of pelvic pain for women who have been suffering
for years without relief.
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BACKGROUND
Symptomatic Pelvic Congestion Syndrome (PCS) is a common
condition that accounts for up to 30-40% of all chronic pelvic
pain cases seen in the United States, potentially affecting as
much as 40% of the female population during their lifetime. 1-3
Although awareness of PCS has continued to rise over the past
few years, several factors lead to a high incidence in
underdiagnosis. A long list of differential diagnoses and wide
range of associated symptoms often lead PCS to be a disease
diagnosed primarily through process of elimination; causing
many women suffer to for years before they are sent for
additional screening.
In addition to difficulties in diagnosis, physicians may struggle
to decide on the best course of treatment for PCS due to
conflicting opinions amongst the medical community. Although
current literature suggests that the best treatment for PCS is
embolization of the gonadal and/or hypogastric veins some

providers question its effectiveness, claiming that the rate of
symptom reoccurrence post-embolization is too high.
Symptoms:
Due to an unknown etiology and atypical
presentation of symptoms, PCS is a difficult disease to diagnose.
The most common symptoms that have found to accompany
PCS include:1-18
 Pelvic pain/heaviness lasting at least 6 months
 Dysmenorrhea
 Dyspareunia
 Presence of visible or non-visible pelvic varices
 Bladder irritability and/or urgency
 Lower-extremity varices
 Back and/or leg pain
 Worsening of symptoms during/after pregnancy

Simply listing symptoms alone does not help to distinguish
between PCS and its long list of differential diagnoses. However,
many studies point out that patients found to have PCS complain
of positional symptoms (worsen after long periods of standing
or sitting). This leads us to believe that in order to select patients
for further screening, it may be beneficial to focus on positional
nature of symptoms, rather than their exact location.
Anatomy and Symptoms:
Much of the confusion surrounding PCS stems from the
complex relationship between its associated symptoms and the
different vascular pathologies from which they originate. The
key to improving our understanding may be to simply change the
way in which we view female pelvic anatomy. If the female pelvic
area is divided into 1) the anterior pelvic region (APR) and 2) the
posterior pelvic region (PPR), we are able to group symptoms by
which pelvic region they stem from. Structures of the APR
include the urinary bladder, uterus, ovaries, vulva, groin, the
gonadal vein and the LRV. Pathologies stemming from this
region will likely cause anterior symptoms (urinary frequency,
dyspareunia, dysmenorrhea, etc.). Structures of the PPR include
the levator ani, psoas, spinal, piriformis, and hip muscles, the
rectum, the sciatic nerve, and the bilateral CIVs and their
tributaries. Pathologies in this region often include leg/hip pain
or pain in the lower back.
Although the idea has only been mentioned across a small
number of studies, we believe that it is important to
differentiate between different types of PCS. Type I PCS, also
described as “Primary Pelvic Congestion Syndrome” or simply
“Pelvic Venous Insufficiency” may be defined by the presence of
incompetent ovarian and/or internal iliac veins.1,4 Although the
precise etiology of Type I PCS is not entirely understood, it is
believed that the primary cause of this type of insufficiency is
hormonal, which is why presence of Type I PCS is almost
exclusively seen in women of child-bearing age. Type II PCS, also
described as “Secondary Pelvic Congestion Syndrome” is caused
by obstructed outflow due to compression of the pelvic veins,
and its presentation is often related to the type/location of the
lesion(s).
In PCS secondary to Nutcracker Syndrome (NCS), compression
of the LRV may cause retrograde filling of the left gonadal vein,
likely leading patients to experience anterior symptoms. In PCS
secondary to May Thurner Syndrome (MTS), iliac vein
compression can cause retrograde filling of the IIVs. Tributaries
of the IIVs include veins stemming from both anterior and
posterior pelvic structures, which may cause patients with PCS
secondary to MTS to present with anterior symptoms, posterior
symptoms, or a combination of the two.
Duplex Ultrasound:
Patients presenting with symptoms
indicative of PCS may be sent for a pelvic DUS with utilization of
the Valsalva’s maneuver to accentuate venous filling. Diagnostic
criteria used for the detection of PCS using PDU includes:1,5-7
 Tortuous pelvic veins measuring >6mm in diameter
 Reverse caudal or retrograde blood flow
 Slow blood flow <3cm/s
 Dilated arcuate veins crossing the myometrium and
communicating with bilateral pelvic varicosities
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Key Findings: A review of medical charts and patient-reported symptom and
satisfaction forms was performed for 302 patients who underwent our
proposed algorithmic diagnosis and treatment approach for management
of Pelvic Congestion Syndrome (PCS). We found that a focused H&P of
patients with positional symptoms combined with duplex sonography has
shown to be a reliable way to select candidates to undergo contrast
venography for confirmatory diagnosis, as evidenced by a positive
predictive value of 98.83%. After full treatment, 95.95% reported
experiencing at least some symptom relief, with 88.85% and 59.80%
reporting ≥ 50% relief and ≥ 80% relief respectively.
Take home Message: It is highly likely that the underdiagnosis of PCS may
be attributed to the lack of a standard diagnosis and treatment protocol and
its atypical presentation. Our research suggests that in regards to symptoms
of PCS, presence of those that are positional in nature hold a greater
significance than exact location of symptoms. A focused H&P of patients
with positional symptoms combined with duplex sonography has shown to
be a reliable way to select candidates to undergo contrast venography for
confirmatory diagnosis.
Additionally, we found that the key to selecting the most effective
treatment may be to change the overall way in which we view PCS. Rather
than using a “one-size-fits-all” approach, it is important to distinguish
between different types of PCS, and to use the predominant symptom
type experienced by each patient as a guide while choosing the best
method for treatment. If we consider the different types and subtypes, we
are able to better understand the atypical presentation of symptoms and
thus, select an appropriate treatment plan.

The literature also suggests that the strongest indicator of the
disease that can be seen using non-invasive imaging
techniques include dilated ovarian veins and the presence of
reverse caudal blood flow.1,8-9
While there are several non-invasive diagnostic imaging
modalities that have been shown to accurately predict presence
of PCS, DUS is a safer choice than tests that use radiation such
as Computed Tomography (CT), and is more cost-effective than
other comparable exams such as magnetic resonance imaging
(MRI) and magnetic resonance venography (MRV). Transvaginal
ultrasound (TVS) has also proven to be a reliable screening
method however it is limited in its ability to follow ovarian vein
pathways in order to visualize possible compression/
obstructions which may be indicative of the presence of stenotic
lesions in the renal or iliac veins.10
There is a possibility that duplex study will yield inconclusive
results in some patients due to increased bowel gasses at the
time of examination, or incomplete penetration of ultrasound
waves in patients who have a high body mass index (BMI),
however we believe that DUS is a useful first-line test for
patients with suspicion of PCS; especially when combined with
the presence of positional symptoms.
Contrast Venography: Contrast venography has been widely
accepted as the diagnostic gold-standard for PCS. During a
minimally-invasive contrast venography, access may be
achieved through bilateral saphenous veins. The majority of the
literature recommends gaining access using a femoral or jugular
approach, however in our experience access through the
saphenous vein has resulted in fewer incidence of both
hematoma and post-operative bleeding due to the
compressibility of the vessel.

During a full evaluation, contrast is injected and the vessels are
viewed under fluoroscopy. The vessels evaluated include the
inferior vena cava (IVC), bilateral internal and external iliac
systems, bilateral gonadal veins, and the left renal vein. While
there is some variation in regards to the diagnostic criteria for
PCS using contrast venography across the research, most of the
current studies state that venography findings including one or
more of the following indicate confirmatory diagnosis of
PCS:1,4,11-13







Moderate-severe engorgement of the ovarian plexus
Incompetent pelvic veins with a diameter >5-10mm
Venous reflux indicated by (slow) proximal injection
into ovarian veins with distal filling of ovarian venous
plexus
Filling of vulvar or thigh varicosities
Filling of veins across the midline

Embolization: Due to the wide range of inclusion parameters,
the amount of time considered to be “long-term”, and the
difference in variable measurement strategies, the reported
success rate of transcatheter embolization for the treatment of
PCS is not extremely clear. Studies have reported that anywhere
between 47%-100% of patients experienced significant
symptom relief 18 months-5 years post-treatment. 1,14-17 Despite
the high variability of these study results, transcatheter
embolization remains to be the most reliable treatment is the
ability to perform the procedure at the same time as diagnostic
modality for PCS. An additional benefit of embolization for PCS
venography – thus limiting the number of procedures needed,
and the amount of time in which women of child-bearing age are
exposed to radiation.

Figure 1. Pre and post- embolization
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recent years as more providers choose to use other embolization
materials such as gelfoam or sclerotherapy.

OBJECTIVES
We believe that the existence of a standardized approach to
the diagnosis and treatment of PCS would help to reduce the
incidence of underdiagnosis and raise the number of women
who receive effective treatment. In this study, we aim to
increase awareness and general understanding of PCS, and to
demonstrate the following:
a.

b.

c.

d.

METHODS
Participant Selection: We conducted a retrospective, singleinstitution, multi-site chart review of all female patients who had
previously undergone contrast venography for suspicion of PCS
at our facilities between December 2016-June 2019. Data was
collected by review of patient H&Ps, DUS reports, and patient
reported forms (pre- and post-operative symptom surveys).
All participants included in the study met the following criteria:



Fig 1. Left gonadal vein embolization of female patient with PCS A)
Angiographic image pre-gelfoam embolization and
B) Angiographic image post-gelfoam embolization

The complication rate of transcatheter embolization is
relatively low, however possible risks include coil migration,
local phlebitis, vessel perforation, occlusion of non-target
vessels, deep-vein thrombosis, and reaction to contrast
agent.6,11-12,15-18 No studies have been performed in order to
compare different embolization agents, however the incidence
of complications due to coil migration has been reduced in

A history and physical (H&P) focusing on positional
nature rather than exact location of symptoms is an
effective way to select candidates for further screening.
The use of pelvic venous duplex ultrasound (DUS) as a
first-line diagnostic tool is a highly accurate predictor of
PCS, especially when combined with presence of
positional symptoms. However, inconclusive DUS
should not deter from proceeding to venography in the
presence of positional symptoms.
The key to reducing the number of conflicting opinions
regarding the effectiveness of embolization may be to
differentiate between different types of PCS, and by
understanding that symptoms stemming from different
pelvic regions may respond differently to treatment.
Patients with multiple-foci of venous disease whose
symptoms fail to improve post-embolization should
have all symptomatic lesions (congestive and/or
stenotic) addressed before assumption of therapeutic
failure.








Female patient with a history of symptoms that
commonly accompany PCS for a minimum of 12 months
Use of recommended conservative management
modalities for a minimum period of 6 months
Accurate completion of a pre-operative conservative
management and symptom evaluation form
Accurate completion of a post-operative patient
satisfaction and symptom evaluation form during the
time of their initial follow-up visit (approximately 1-2
weeks after procedure)
Accurate completion of a post-operative patient
satisfaction and symptom evaluation form at the time
of their 1-2 week, and 6-month follow-up visits
Signed and dated informed consent form

Figure 2. Diagnosis and Treatment Algorithm for PCS

After careful evaluation of 343, patients were eliminated from
participation if it was found that they did not meet all of the
necessary inclusion criteria. 302 participants (median age=44.6)
were found to meet the criteria and were included in the study.
Data Collection & Evaluation: Patient age/date of birth,
presence of symptoms, symptom type (anterior symptoms or
posterior symptoms), and positional nature of symptoms were
collected from physician reported H&P. Severity of symptoms
were collected from patient reported pre-operative forms filled
out at the time of their initial consultation. Patients were asked
to rate their symptoms on a scale from 0-10 (0=least severe
symptoms, 10=most severe symptoms), the amount of time (in
years) that they have been experiencing symptoms, and the
amount of time (in months) that they have been using
conservative management tactics (non-steroidal antiinflammatory drugs, leg elevation, walking/avoidance of
prolonged standing, weight reduction, daily exercise i.e.:
walking, biking, stairs, gym, etc., and prescription-strength
compression stockings) for reduction of symptom severity.
Operative Reports were evaluated in order to obtain diagnosis
(including PCS type).
Success of treatment was measured using patient-reported
experience satisfaction forms at the time of their post-operative

follow-up examination approximately 1 week after treatment,
and during their follow-up visit at approximately 6 months
following their procedure. Participants were asked to rate their
post-operative symptoms on a scale of 0-10 (0 = least severe
symptoms, 10 = most severe symptoms). They were also asked
to rate their satisfaction with various aspects of their treatment
(before, during, and after their procedure.) These aspects were
rated on a scale from 1-5 (1 = least satisfied, 5 = most satisfied.)
Treatment satisfaction scores were averaged to obtain an “overall satisfaction” rating.

Table 1. Variable predictive values and sensitivity
Variable
Positional pelvic symptoms
Positive pelvic venous DUS
Positional symptoms & positive
DUS
Positional symptoms with
positive or inconclusive DUS

PPV%
(CI%)
97.99
(97.97-98.02)
98.84
(97.45-99.48)
98.83
(97.10-99.53)
97.94
(97.89-97.98)

Sensitivity%
(CI%)
98.99
(97.07-99.79)
86.49
(82.06-90.17)
86.35
(81.88-96.06)
96.28
(93.45-98.13)

Table 2. Multi-variable results
Variable

Table 3. Overall symptom relief after full treatment by PCS
Type & lesion type (N=296)

n

n

Symptom relief experienced

Positional pelvic symptoms
Positive PCS venography
Negative PCS venography

293
6

No positional pelvic symptoms
Positive PCS venography
Negative PCS venography

3
0

Positive pelvic duplex study
Positive PCS venography
Negative PCS venography

256
3

Inconclusive pelvic duplex study
Positive PCS venography
Negative PCS venography

32
3

Negative pelvic DUS
Positive PCS venography
Negative PCS venography

8
0

Positional symptoms & positive DUS
Positive PCS venography
Negative PCS venography

253
3

Positional symptoms & positive or inconclusive DUS
Positive PCS venography
Negative PCS venography

285
6

≥ 80% symptom relief
Type I: no lesion(s)
Type II: NCS lesion(s)
Type II: MTS lesion(s)
Type II: NCS & MTS lesion(s)
≥ 50% symptom relief
Type I: no lesion(s)
Type II: NCS lesion(s)
Type II: MTS lesion(s)
Type II: NCS & MTS lesion(s)
At least some symptom relief
Type I: no lesion(s)
Type II: NCS lesion(s)
Type II: MTS lesion(s)
Type II: NCS & MTS lesion(s)
No symptom relief
Type I: no lesion(s)
Type II: NCS lesion(s)
Type II: MTS lesion(s)
Type II: NCS & MTS lesion(s)

%
59.80

7
29
82
59
88.85

8
29
127
99

95.95
8
29
134
113
4.05

0
0
4
8

Treatment: As part of our treatment algorithm, all 296 patients
diagnosed with PCS underwent venous embolization of the
gonadal and/or hypogastric veins. 8 patients were found to have
Type I PCS. All 8 patients with Type I PCS initially reported
presence of anterior pelvic symptoms, with one patient also
complaining of posterior pelvic symptoms. Following
embolization, the 7 patients who only experienced anterior
symptoms reported total symptom relief and required no
further treatment. The remaining patient reported total relief of
anterior pelvic symptoms, and ≥80% symptom relief of posterior
pelvic symptoms following embolization and was able to
manage remaining symptoms conservatively with no further
procedures required.
288 patients underwent embolization for the treatment of
Type II PCS. 46 patients reported total or significant (≥80%)
symptom relief at the time of their follow-up visits requiring no
additional intervention. Among the remaining 242 participants,
all reported remaining posterior symptoms, but only 16
reported any remaining anterior symptoms. These patients went
on to have all symptomatic venous pathology treated with
placement of venous stents. After full treatment of Type II PCS,
95.83% of patients reported at least some symptom relief,

After evaluation including data from all patients included in the
study, patients were separated into the following 4 groups to
evaluate the effectiveness of treated by PCS type/subtype;
1.
2.

Type I: no lesions
Type II: NCS lesion(s)
3. Type II: MTS lesion(s)
4. Type II: NCS & MTS lesions

RESULTS
Diagnosis: Of the 302 patients who met study criteria, 299
reported presence of positional symptoms. All 302 participants
were sent for DUS. Of the 299 patients with positional
symptoms, 256 yielded positive DUS results, 8 yielded negative
DUS results, and 35 had inconclusive DUS results. 3 patients
whose symptoms were not positional yielded a positive DUS.
Following DUS, all 302 participants underwent contrast
venography, with 296 receiving a confirmatory diagnosis of PCS.
Presence of positional symptoms combined with a positive
duplex study yielded a positive predictive value (PPV) of 98.83%
comparable to gold-standard venography. Positional symptoms
alone were shown to have a PPV of 97.99%

Table 4. Number of patients who reported presence of anterior and posterior symptoms separated by PCS type
Symptom type

Pre-embolization

Post-embolization

Pre-venous stent

Post-venous stent

Anterior pelvic symptoms
Type I: no lesion(s)
Type II: NCS lesion(s)
Type II: MTS lesion(s)
Type II: NCS & MTS lesion(s)

8
29
138
121

1
0
4
12

4
12

4
8

Posterior Pelvic Symptoms
Type I: no lesion(s)
Type II: NCS lesion(s)
Type II: MTS lesion(s)
Type II: NCS & MTS lesion(s)

1
0
138
121

0
0
132
110

132
110

57
62

88.54% reported ≥50% symptom relief, and 59.03% reported
≥80% symptom relief.
After following our treatment algorithm, 95.95% of patients
reported at least some symptom relief, 88.85% reported ≥50%
symptom relief, and 59.80% reported ≥80% symptom relief. The
rate of surgical complications was low, and all occurrences were
considered “minor.” Correction of symptomatic venous
pathology resulted in nearly all patients being satisfied with both
their treatment and independently satisfied with their
diagnostic/therapeutic process, as evidenced by a mean “overall
satisfaction” score of 96.07%

DISCUSSION
It is highly likely that the underdiagnosis of PCS may be
attributed to both its atypical presentation, and the lack of a
standard diagnosis and treatment protocol. Our research
suggests that while screening for PCS, positional nature of
symptoms holds a greater significance than their exact location.
A focused H&P of patients presenting with positional symptoms
combined with positive DUS has shown to be a reliable way to
select candidates to undergo contrast venography for
confirmatory diagnosis. It is also important to note that in the
presence of positional symptoms inconclusive DUS results
should not deter from proceeding to venography, as indicated
by a 97.94% PPV and 96.28% sensitivity for positional symptoms
combined with positive or inconclusive DUS results. This
protocol is not only accurate as indicated by a high predictive
value, but it also eliminates the necessity for additional,
expensive diagnostic modalities. Venography is then able to
further reduce diagnostic costs by allowing for concrete
confirmatory diagnosis and possible intervention with curative
intent in the same outpatient procedure.
Additionally, we found that the key to selecting the most
effective treatment may be to change the overall way in which
we view PCS. Rather than using a “one-size-fits-all” approach, it
is important to distinguish between different types of PCS, and
to use the predominant symptom type experienced by each
patient as a guide while choosing the best method for
treatment. If we consider the different types and subtypes, we
are able to better understand the atypical presentation of
symptoms and thus, select an appropriate treatment plan. Only
one of the 8 participants with Type I, and 16 of the 288
participants with Type II PCS experienced remaining anterior
symptoms post-embolization. Since Type I and Type II: NCS
typically involve only structures of the APR, all of these patients
experienced total/significant symptom relief following
embolization and did not require any further treatment.
242 participants with Type II: MTS or Type II: NCS & MTS
returned after embolization in order to treat remaining posterior
symptoms with vascular stents, which is why it is necessary to
perform a full evaluation of patients using contrast venography.
Although some may argue that the number of patients who
returned for stent placement indicates therapeutic failure, it is
important to remember that while posterior symptoms
remained, embolization successfully eliminated the most
predominant symptom in 93.82% of these participants. While
venous stent placement is considered to be the most reliable
method for treatment of vascular lesions, not all lesions of the

renal and iliac veins are symptomatic. 17 participants within our
study with Type II: MTS or Type II: NCS & MTS reported ≥80%
symptom relief following embolization and did not require
further treatment. Of all patients in the study with PCS
secondary to stenotic lesions, 15.97% experienced
total/significant relief of symptoms post-embolization. These
results suggest that embolization of the gonadal and/or
hypogastric veins is not only effective in the treatment of
anterior symptoms, but also ensures that no patients will
undergo unnecessary procedures.
We believe that coupled with increased understanding,
utilization of this simple and accurate approach to the diagnosis
and treatment of PCS will help to improve detection of a grossly
underdiagnosed source of pelvic pain for women who have been
suffering for years without relief.
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