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Objectives: Upon completion of this article, the reader will
be able to describe the etiology of and risk factors contribut-
ing to the development of pelvic congestion syndrome.
Readers will also be able to discuss the role of endovascular
treatment for the disease process.

Accreditation: This activity has been planned and imple-
mented in accordance with the accreditation requirements
and policies of the Accreditation Council for Continuing Med-
ical Education (ACCME) through the joint providership of Tufts
University School of Medicine (TUSM) and Thieme Medical
Publishers, New York. TUSM is accredited by the ACCME to
provide continuing medical education for physicians.

Credit: Tufts University School of Medicine designates
this journal-based CME activity for a maximum of 1 AMA

PRA Category 1 Credit™. Physicians should claim only the
credit commensuratewith the extent of their participation in
the activity.

Pelvic venous insufficiency, initially described around
1850s1 and correlated with pelvic pain in the 1940s to
1950s,2–4 is now a well-characterized etiology of pelvic con-
gestion syndrome (PCS).1,5–7 Thirty percent to 40% of cases of
chronic pelvic pain (CPP)8 are associated with PCS.2,9 Preva-
lence of CPP is 15% in females aged 18 to 50 years in the
United States 10 and up to 43.4%worldwide.11–13 CPP accounts
for upto40%ofoutpatientgynecologic visits14,15andupto40%
of gynecologic laparoscopies.16 In addition to individual phy-
sical, emotional, andquality-of-life implications13ofCPP, there
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Abstract Pelvic venous insufficiency is now a well-characterized etiology of pelvic congestion
syndrome (PCS). The prevalence of CPP is 15% in females aged 18 to 50 years in the
United States and up to 43.4% worldwide. In addition to individual physical, emotional,
and quality-of-life implications of CPP, there are profound healthcare and socio-
economic expenses with estimated annual direct and indirect costs in the
United States in excess of 39 billion dollars. PCS consists of clinical symptoms with
concomitant anatomic and physiologic abnormalities originating in venous insuffi-
ciency. The etiology of PCS is diverse involving both mechanical and hormonal factors
contributing to venous dilatation (>5 mm) and insufficiency. Factors affecting the
diagnosis of PCS include variance of causes and clinical presentations of pelvic pain and
relatively low sensitivity of noninvasive diagnostic imaging and laparoscopy to identify
insufficiency compared with catheter venogram. A systematic review of the literature
evaluating patient outcomes following percutaneous treatment of PCS is presented.
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are profound healthcare and socioeconomic expenses with
estimated annual direct and indirect costs in the United States
in excess of 39 billion dollars.10,14

PCSconsistsofclinical symptomswithconcomitantanatomic
and physiologic abnormalities originating in venous insuffi-
ciency.17–19 Clinical symptoms of PCS are consistently reported
as chronic, noncyclic pelvic pain or heaviness which is com-
monlyexacerbatedbyprolongedstandingandoftenoccurring in
association with dysmenorrhea, dyspareunia, urinary urgency,
and perineal or lower extremity varices.1,5,7,11,13,17,19–21

The etiology of PCS is diverse involving both mechanical
and hormonal factors contributing to venous dilatation
(>5 mm) and insufficiency.7 Absence or dysfunction of
valves, variant anatomy, venous kinking from uterine
malposition, and structural and hormonal changes of parity
all correspond to primary PCS,1,7,17,20 whereas extrinsic
compression corresponds with secondary PCS.17 Slow flow,
inflammation, thrombosis, and insufficiency are thought to
be responsible for symptom development as pelvic varices
can be present in asymptomatic individuals.7,22–25

Factors affecting the diagnosis of PCS include variance of
causes and clinical presentations of pelvic pain1,2,20,26,27 and
relatively low sensitivity of noninvasive diagnostic imaging
and laparoscopy6,22 to identify insufficiency compared with
catheter venogram. Despite diagnostic challenges, studies
show promising results for percutaneous management of
PCS delineating it as a treatable syndrome of significant
prevalence, morbidity, and systemic costs.10,14,15,28 A sys-
tematic review of literature evaluating patient outcomes
following percutaneous treatment of PCS is presented.

Methods

Data Sources and Study Selection
A systematic reviewof theMEDLINE databasewas conducted
using PubMed, Ovid SP, and Google Scholar search engines.
Methodologic framework followed PRISMA guidelines.29

Search parameters included full text articles published
between 1974 and February 2015 using key words “pelvic
congestion syndrome,” “pelvic congestion,” “pelvic varices,”
and “ovarian vein embolotherapy.” Articles were manually
reviewed for treatment of PCS, rendering 25 studies.

Inclusion Criteria
Inclusion criteria are as follows: (1) all studies with inter-
vention for PCSwith themethod of intervention identified as
percutaneous; (2) a minimum sample size of 10 study
participants, excluding case reports or small case series;
(3) studies that report assessment of patient symptoms
pre- and posttreatment. Fourteen studies met inclusion
criteria.21,22,30–41

Exclusion Criteria
One study utilizing percutaneous ovarian vein embolization
in patients with perineal and lower extremity varix without
symptoms of PCS was excluded. Four studies utilizing surgi-
cal treatment were excluded. Six studies were excluded for
having a sample population of less than 10 patients. Studies

were excluded if the full text was not available. Review
articles, letters, and editorials were also excluded.

Quality Assurance and Appraisal
Each eligible study was evaluated for methodology and
potential bias.

Data Extraction
Included studies were reviewed to extract the following
information from patient subsets undergoing percutaneous
treatment for PCS: population size, study design, age, follow-
up duration, type of intervention, embolic agent(s), and
outcomes via change in pre- and posttreatment self-reported
symptoms. Additional information including reported com-
plications, symptom resolution, symptom type, parity, and
postprocedure length of stay are reported according to the
subset of studies providing these data points. Applicable
PRISMA guidelineswere followed in data collection, analysis,
and reporting.

Cumulative Data Synthesis
Detailed description of extracted data was tabulated. Sum-
mary results are reported as proportions, medians (M) with
corresponding interquartile range (IQRQ3–Q1), or weighted
means (averagew), as applicable.

Limitations of Review
Studies meeting inclusion criteria for review are heteroge-
neous in method of treatment, endpoints, and in study popu-
lations and size precluding meta-analysis. Included studies
consistof case series studydesign (lacking controlgroups). Use
of subjective patient reporting to determine clinical success
invites recall and interviewer bias. Nonetheless, there exist
certain characteristics of patients, pitfalls, and percutaneous
treatment, which are consistently described in the literature.

Results

Study Demographics
Fourteen studies of percutaneous treatment for PCSyield a total
of 828patients and994uniquepercutaneous interventions:979
for initial sclerosis or embolization of ovarian or internal iliac
veins (accounting for staged procedures),21,22,30–41 14 repeat
interventions for recurrent symptoms,30,34,40,41 and 1 repeat
intervention for technical failure at initial intervention.41

Indication for intervention requires symptom(s) of PCS in
combination with signs of pelvic venous incompetence on
catheter-based venography.21,22,30–41

Averagew patient age is 40 years (range: 16–72
years).21,22,30–41

Averagew follow-up is 36.1 months (range: 1–288
months).21,22,30–41

Postprocedure length of stay ranges from 4 to 24 hours
with procedures occurring in the outpatient set-
ting30,32,33,35,40,41 or overnight observation.21,22,37,40

Reported complications range from 0.85 to 10% (M: 4.95,
IQRQ3–Q1: 5.4) and were minor without sequelae: 6 cases of
vessel perforation, 20 cases of nontarget embolization, 6
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groin hematomas, 1 arrhythmias, 1 internal iliac venous
thrombus, and 2 contrast reactions among 944 unique
procedures.21,22,31,32,35–41

Clinical Outcomes
Patients reporting improvement of clinical symptoms follow-
ingpercutaneous treatment ranges from68.3 to100% (M:95.1,
IQRQ3–Q1: 17.4).21,22,30–41 Of 828 patients, 762 (92%) patients
complete respective study follow-up endpoints.21,22,30–41

Following intervention, 697 (range: 68.3–100%, M: 95.1,
IQRQ3–Q1: 17.4) report some degree of symptomatic improve-
ment, 57 (range: 0–31.7%, M: 4.6, IQRQ3–Q1: 14.2) report no
symptom change, and 6 (range: 0–4.1%, M: 0, IQRQ3–Q1: 0)
report worsening of symptoms.21,22,30–41 Of studies report-
ing resolution, 191of488 (range: 7.5–87.5%,M:58.2, IQRQ3–Q1:
27.1) report complete symptom resolution at follow-
up.21,30–34,37,41

Of patients initially reporting symptom improvement,
18 (range: 0–18.2%, M: 2.1, IQRQ3–Q1: 5.4) report symp-
tom recurrence occurring over a range from 4 to
12 months.21,22,30–32,34–36,38–41

Repeat Interventions of Percutaneous and Surgical
Natures
Fourteen repeat percutaneous interventions were per-
formed for recurrent symptoms: 1 case recurring 5 years
after embolization following multiple pregnancies;34 11
cases recurring in venous territories not originally embo-
lized;30,40,41 and 2 cases recurring in previously treated
territories.30 Follow-up of repeat interventions in these
patients report improved symptoms for the patient experi-
encing recurrence following pregnancies34 and in two of five
patients retreated for new or persistent varices.30

One study provides follow-up of nine patients undergoing
hysterectomy due to lack of symptomatic improvement of
pelvic pain following percutaneous treatment: hysterectomy
yielded no additional symptom improvement.31

Kim et al22 reported a subset of 25 patients who failed to
experience improvement of pelvic pain following hysterect-
omy, all 25 report symptomatic improvement following
percutaneous treatment.

Percutaneous Techniques
Clinical improvement following coil embolization ranges
from 82.1 to 100% (M: 95.8, IQRQ3–Q1: 6.1) in
473patients.21,31,34,35,37–39 Clinical improvement following
embolizationwith glue and lipiodized oil ranges from 68.3 to
73.7% (M: 71, IQRQ3–Q1: 5.4) in 60 patients.30,32A single study
of isolated ovarian vein sclerosis reports 100% clinical suc-
cess in 33 patients.33 Clinical success of studies involving
mixed percutaneous methods including sclerosant with coil
and/or Gelfoam embolization ranges from 83 to 100% (M:
94.9, IQRQ3–Q1: 17.1) in 196 patients22,36,40,41(►Figs. 1–3).

Territory of Intervention
Six studies report treatment of ovarian veins with clinical
improvement in 198 of 228 patients ranging from 68.3 to
100% (M: 91.1, IQRQ3–Q1: 29).30–35 Five studies report treat-

ment of ovarian and internal iliac veins with clinical
improvement in 334 of 348 patients ranging from 93.9 to
100% (M: 95.8, IQRQ3–Q1: 5.9).21,36–39 Three studies report
treatment of ovarian, internal iliac, and additional pelvic
varices with clinical improvement in 165 of 186 patients
ranging from 83 to 96% (M: 93.9, IQRQ3–Q1: 13.4).22,40,41

Studies specify 483bilateral and 290unilateral ovarianvein
interventions, almost invariably left sided.21,22,30–35,37–40

Variceal Diameter
The diameter of ovarian veins based on catheter venogram
ranges from 6.2 to 14.6 mm; no correlation is identified
comparing diameter to symptom improvement.21,31–35

Fig. 1 Coronal CT venogram with dilated left gonadal vein.

Fig. 2 Fluoroscopic view of the abdomen and pelvis demonstrates
sodium tetradecyl sulfate and contrast in the deep pelvic varices with
a coil in the left gonadal vein.
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Patient Assessment
Studies utilize various endpoints to assess clinical success
including patient report of symptom improvement,30,31 pre-
and posttreatment questionnaires,32–34 decrease in variceal
size,30,33 and a VAS.21,22,35–41

Parity
Of 655 patients in studies reporting parity, 86.6% were
parous21,22,30–32,35–38 having an averagew parity of 2.6 (range:
0–8).21,30–32,35–39,41 Kwon et al36 reported no statistically
significant difference between parity (P1 through P5) and
outcomes. Maleux et al32 reported no statistically significant
difference in outcomes between multiparous and uniparous
patients. Five studies include nulliparous patients,22,30,35,39,41

of which two studies having 21%30 and 63%22 nulliparous
patients report no significantdifferences inoutcomesbetween
parous and nulliparous subpopulations.

Symptom Breakdown
From a total of 266 patients, 75.2% of patients report
improvement of dysmenorrhea.21,37 From a total of 210
patients, 85.2% of patients report improvement of dyspar-
eunia.21,30,32–34,37,41 From a total of 149 patients, 98.7% of
patients report improvement of urinary urgency.21,32,33,37

Discussion

Efficacy of Percutaneous Treatment in PCS
Percutaneous embolization for PCS is an effective method of
treatment having a high percentage of symptom improve-
ment (reported in 697 of 762 patients).21,22,30–41 Studies
utilizing a VAS as a quantitative measure of symptom
improvement42 report statistically significant overall symp-
tom improvement comparing posttreatment and pretreat-

ment values with an averagew decrease of 5.7 within 0 to 10
scale.21,22,35–41

Safety
Procedural complications in percutaneous treatment of PCS
are minor and uncommon, reported in 36 of 944
procedures.21,22,31,32,35–41 Reports of worsening symptoms
after percutaneous treatment for PCS are rare, reported in 6
of 710 patients.22,31 No additional treatment-related seque-
lae were identified.

To date, no studies specifically address attempted concep-
tion following percutaneous treatment for PCS. Galkin et al
reported a series of ovarian varix embolization to treat infer-
tility, with improvement of clinical symptoms, laboratory
tests, and 14 of 19 patients conceiving.43 Capasso et al31

reported no significant change in menstrual cycle posttreat-
ment. Kim et al22 reported no change in pre- and postembo-
lization levels of follicle-stimulating hormone, luteinizing
hormone, or estradiol. Notably, percutaneous gonadal vein
variceal embolization is recommended as treatment for both
pain and infertility in the male population.44,45

Interval of Clinical Improvement
Studies reporting intervals of symptom change demonstrate
improvement in the early postprocedural period ranging from
1 day to 3months.30–32,35,38,40A large-scale studywith 5-year
follow-up21 reports greatest decreases in VAS scores occurring
within the first 6 months. Moreover, time frames may be
falselyelevatedreflectingdocumentationat the timeof follow-
up rather than time to symptom improvement.

Similarly, studies report little to no increase of symptom
improvement beyond the early postprocedural period. Pieri
et al34 reported changes in symptom levels and character-
istics at 1-month follow-up, but no further changes at
subsequent follow-up intervals. Kwon et al36 reported that
for patients without symptom improvement during the
initial 3 months, no improvement was experienced within
the follow-up period. Chung and Huh35 and Nasser et al41

reported average VAS scores for follow-up intervals, showing
marked improvement at 1-month follow-up with mild gra-
dual improvement at 3, 6, and 12-month intervals.

Recurrence, Reintervention, and Predictors
Percutaneous intervention for PCS incurs minimal reported
symptom recurrence,21,22,30–41 which may be artificially low
comparedwith clinical practice given time frame of and report-
ing within studies. The majority of reported symptom recur-
rence occurs in territories not previously embolized.30,40,41

Repeat percutaneous intervention is sparsely reported
with mixed results.30,34,40,41

Percutaneous treatment has been reported effectivewhen
prior interventions including hysterectomy22 and medica-
tion29 have failed.

No consistent predictors of outcome following percuta-
neous intervention for PCS are identified within the studies.
Specifically, parity, varix size, symptom severity, or territory
embolized were not found to be independent predictors of
outcome.

Fig. 3 Fluoroscopic view of the abdomen and pelvis demonstrates
coils in the bilateral gonadal veins.
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Percutaneous Technique
Symptom improvement is similar between coil emboliza-
tion, sclerosant, and combined use of agents, whereas that of
glue and lipiodized oil is relatively lower.

Treatment Territory
Study techniques vary in territory and laterality of embo-
lization, without accounting for different combinations of
territories in reported results. There are divergent opinions
as to whether limited30,31,39,41 or complete emboliza-
tion21,40 should be performed. Combination of ovarian,
internal iliac, and additional variceal intervention22,40,41

has a range of clinical success lower than that of ovarian
and iliac interventions,21,36–39 though median values are
similar between these groups and isolated ovarian
intervention.30–35

Studies reporting outcomes analysis comparing unilateral
and bilateral embolization30,32 report no statistically signif-
icant difference. Capasso et al31 noted that 76.9% of patients
treated with left ovarian vein embolization did not develop
right ovarian varices at follow-up.

Pitfalls of Diagnosis
Patients with PCS are generally described as multipa-
rous and premenopausal with reports of symptom resolu-
tion occurring at menopause.19,31,32 Five studies include
nulliparous patients22,30,35,39,41 and no statistical differ-
ence in outcomes is identified based on number of
pregnancies or between parous and nulliparous
patients.22,30–32 Eight studies include patients aged 56 years
and older21,30–33,39–41 exceeding an average age of post-
menopausal patients as determined by a large-scale popu-
lation study.46 Nulliparous and postmenopausal patients
present with PCS and these populations should not be
overlooked.

Imaging findings of PCS are well described by Knuttinen
et al including dilated ovarian, pelvic, arcuate, perineal, and
lower extremity veins demonstrating slow flow, stasis, or
reflux.18 However, studies report insensitivity of noninva-
sive imaging compared with catheter venogram. Cross-sec-
tional imaging has a wide variance of reported sensitivities
for detection of pelvic varices including, 12.5% on CT22 and
58.6 to 100% on MRI,18,22,47,48 related to venous drainage
with supine positioning and lack of dynamic imaging
sequences.1,19,20,40Ultrasound offers advantages in dynamic
and positional image acquisition allowing demonstration of
venous reflux with upright positioning and Valsalva man-
euver,49 yet studies report insensitivity50 compared with
catheter venography with ultrasound identification of
varices in as little as 53%51 and 20%22 of cases. Diagnostic
laparoscopy underestimates the presence and number of
varices as both positioning and insufflation pressure facil-
itate drainage or effacement of varices40,50 with reports of
pelvic variceal identification ranging from less than 20%6 to
40%.22

Adding to diagnostic confusion, ovarian vein dilatation,
though associated52 and predictive,18 is not synonymous
with venous incompetence or symptoms.22–25

Conclusion

PCS is a prevalent and treatable condition for which percu-
taneous treatment is safe and effective. Thorough clinical and
imaging evaluation by a provider who is familiar with the
associated diagnostic pitfalls is imperative, as the indication
for treatment of PCS requires both clinical symptom(s) and
associated venous incompetence. Catheter-directed veno-
graphy demonstrates improved sensitivity in detecting
venous insufficiency compared with noninvasive imaging,
as well as the benefit of simultaneous diagnosis and treat-
ment, and a high rate of success in improving clinical
symptoms.
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