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ARTICLE HIGHLIGHTS

Type of Research:Multispecialty, intersocietal

development of a discriminative classification rogtent.

Key Findings: The clinical presentation of patients with
pelvic venous disorders can be accurately and fully
characterized by a discriminative instrument thatudes
presenting symptoms (S); the involved variceal mases
(V); and the underlying pathophysiology (P) which
includes the anatomic (A), hemodynamic (H), and
etiologic (E) features of the disease. A patient’s

presentation is summarized as QVR.

Take home MessageThe use of historical nomenclature
for pelvic venous disorders fails to recognizedbeplex
and interrelated pelvic venous circulation; conttés to
misdiagnosis and poor treatment outcomes; and tsnde
clinical research. In defining homogenous patient
populations, the SVP instrument will facilitatenitial
communication, allow treatment to be more precisely
directed, and facilitate the development of patient

reported outcome measures and clinical trials.
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A multi-specialty, intersocietal, international Worg
group developed a discriminative classification
instrument (SVP) for pelvic venous disorders. Ofthis
instrument will accurately characterize a patienlisical
presentation and define homogenous patient popokati

for future clinical research.
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Abstract: As the importance of pelvic venous disorders (Pel&) been increasingly

recognized, progress in the field has been limitgthe lack of a valid and reliable
classification instrument. Misleading historicalmenclature, such as the “May-
Thurner,” “pelvic congestion,” and “nutcracker” sinemes, often fails to recognize
the interrelationship of many pelvic symptoms dmeirtunderlying pathophysiology.
Based upon a perceived need, the American VeirLgmgbhatic Society (AVLS)
convened an international, multidisciplinary paclehrged with the development of a
discriminative classification instrument for PeVDhis instrument, the “SVP”
classification for PeVD, includes three domainsymptoms (S), Varices (V), and
Pathophysiology (P), with the pathophysiology dame&ncompassing the Anatomic
(A), Hemodynamic (H), and Etiologic (E) featuresttoé patient’s disease. An
individual patient’s classification is designatedSVR, y g For patients with pelvic
origin lower extremity signs or symptoms, the SYiBtiument is complementary to
and should be used in conjunction with CEAP. TW® $hstrument accurately
defines the diverse patient populations with Pe&Dimportant step in improving
clinical decision making, developing disease-specifitcome measures and

identifying homogenous patient populations for iclh trials.
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The importance of venous disorders of the abdomdrpalvis has become increasingly
recognized over the past decade. Unfortunatebgress has been hindered by the use of
historical syndromic nomenclature — for example“tlay-Thurner,” “pelvic congestion,” and
“nutcracker” syndromes — which has often confusedunderlying pathophysiology and led to
diagnostic errors and suboptimal treatment outcorresthermore, the lack of a robust
classification system defining homogenous patiepiutations limits clinical communications,
makes interpretation of the literature difficulbdehinders the development of appropriate
clinical trials. The existence of pelvic venousatders (PeVD) and their appropriate treatment
has also been questioned due to the lack of vatiddefinitions and imaging criteria as well as
rigorous randomized clinical trials. There is a critical need for a classificationteys for PeVD
that recognizes the variable, but often overlappafigical presentations, as well as the
underlying pathophysiology. A multidisciplinarymnpe has ranked the development of validated
diagnostic criteria and a discriminative classtiica instrument as the most important research
priorities for pelvic venous disorders.

For venous disorders of the lower extremities,GBAP (Clinical-Etiologic-Anatomic-
Physiologic) classification, originally publishen 1996 and revised in 2064and 2026, has
become the international standard for classificatibthese disorders. By defining patient
groups with similar clinical presentations and patiysiologic features, the instrument has
facilitated clinical communication regarding indivial patients and is recognized as a reporting
standard for clinical research. Despite its ytidihd general acceptance, the CEAP classification
system is limited to lower extremity venous disesdeSince its original description, rapid

advancements in diagnostic imaging and cathetezebaserventions have improved our
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understanding of disorders arising from veins othan those in the legs, particularly those of
pelvic and abdominal origin.

Venous disorders of the pelvis are associated avghectrum of symptoms arising from both
reflux, most commonly involving the gonadal ancemial iliac veins, and obstruction, usually of
the left renal and iliac veins. These hemodynagraiterns are associated with at least four broad
clinical presentations including a) left flank dddmminal pain and hematuria (left renal vein
compression); b) chronic pelvic pain (pelvic vasites associated with primary reflux in the
ovarian/internal iliac veins or obstruction of tle& renal or common iliac veins); c) venous
claudication (iliac venous obstruction); and d) pyomatic lower extremity varicosities in either
atypical (vulva / testicles, medial and posteriogh, sciatic nerve) or typical saphenous
distributions, the latter frequently recurring aftgtial treatment.

The relationship between pelvic symptoms and vepatisology is far more complex than in
the lower extremity. Multiple symptoms may be rsconcurrently and several potential
pathophysiologic mechanisms, such as left renallawdvenous compression, may be
simultaneously present. Additionally, similar syips may arise from disparate underlying
causes (e.g. chronic pelvic pain can arise fromgry ovarian vein reflux, left common iliac
compression, or left renal vein compression) wsiieilar anatomic derangements may lead to
different symptoms (e.g. left renal vein compressitay be associated with either left flank pain
and hematuria or chronic pelvic pain). This cadl& diagnostic errors and may be responsible
for the suboptimal results of many interventioh8.From a research perspective, appropriate
patient classification is also important in ensgritomogenous patient populations for the

development of disease-specific outcome instrumemdsclinical trials. There is thus a critical
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need for precise classification of pelvic venousodilers that has implications for both individual

patient management and future clinical research.

Methods

Based upon the need for a classification instrurf@r®eVD, the American Vein and
Lymphatic Society (AVLS) convened an Internatiowérking Group on Pelvic Venous
Disorders in Chicago, lllinois on July 27, 201&tdrnational societies representing the broad
spectrum of specialties involved in the care ofguds with PeVD, including gynecologists,
interventional radiologists, vascular surgeons, @indbologists, were invited to participate
either in-person or remotely. Invited societied #meir representatives are listed in Table I.

The specific goal of the group was to develop ardignative classification instrument for
pelvic venous disorders. Discriminative instrunsesrte designed to measure cross sectional
differences between individuals at a single pairtime, as opposed to evaluative instruments
which measure longitudinal changes within peoplerdime.” ® Discriminative instruments
include key components of the disease that aréestatbleast over short periods of time; have a
limited number of options and clear definitionsttaable uniform interpretation; and have large
and stable-between subject variatidrFrom a simplistic standpoint, discriminative imshents
place patients into homogenous groups with sindliaical features, natural histories, and
responses to treatment.

At the initial meeting, the clinical, anatomic, apathophysiologic aspects of PeVD were

presented and discussed among panel members, onating the views of the various

subspecialties included on the panel. The metlgyalnderlying instrument development was
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patient rather than simply the underlying pathopbiggy.

. In addition to patient-important clinical featuresmplete characterization of a patient’s

presentation requires a precise description obittterlying anatomy and

pathophysiology.

. Asymptomatic patients with pelvic venous diseasmikhbe included in the

classification, although among symptomatic patieoidy those with a recognized
venous etiology should be included. Similar clatipgresentations that are not of venous

origin (e.g. chronic pelvic pain due to other ca)see not included in this classification.

. Several nuances of PeVD, particularly the obsewnatiat PeVD are primarily symptom

rather than sign-based, preclude a purely CEAPebagproach. However, as venous
disorders of the pelvis and lower extremity ar@atinuum, the instrument should, as
much as feasible, follow the conventions of ang¢t®mplementary to CEAP.
Accordingly, the pelvic instrument should avoid ticgtion of lower extremity signs that
are included in CEAP. For example, while localipatic origin extra-pelvic
symptoms, such as tenderness associated with @eigio varicosities should be
included in the pelvic instrument, more generalikader extremity signs, such as

swelling continue to be best classified with CEAP.

Guided by these principles, the domains to be dediuwere discussed and precise
definitions developed, emphasizing the importarfagptimizing the validity and reproducibility

of the instrument. Small groups were then forneedraft an initial strategy for each domain,
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which was then discussed among the entire grogse@upon the discussion, a draft instrument
(the “SVP” classification) was developed and th@ends of simulated patient classification
performed by the writing group (MHM, NK, NL, AG, K@nd MG) to identify potential

problems with the definitions and ensure reprodiititof the instrument. Definitions were
further refined based on the simulated classificaéixercises and review of the literature,
striving to make them as evidence-based as possitiie final draft was then circulated to all

participants for revision.

Results — The Classification of Pelvic Venous Diders
Definitions
Minimizing inter-observer variability through preei definitions is critical to the
reproducibility of a discriminative instrument. &lfollowing definitions were developed and
should be utilized for the purpose of pelvic venolassification. When possible, efforts were
made to make these definitions congruent with losveremity CEAP.
Symptoms
Pelvic Venous Disorders (PeVD) — The spectrum misyms and signs arising from the veins of
the pelvis (the gonadal veins, the internal ili@ins and their tributaries,
and the venous plexuses of the pelvis) and theirguy collateral
pathways (the left renal vein, the iliac veins, dnel pelvic escape points).
This includes symptoms historically ascribed to‘tday-Thurner,”
“nutcracker,” and “pelvic congestion” syndromesivéh their imprecise

and overlapping nature, these historical terms Ishowi longer be used.
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Venous Origin Renal SymptomSymptoms arising from renal venous hypertensioonsiry

to left renal vein obstruction.
These include micro- or macrohematuria and lefikflar abdominal

pain that is worsened by activities such as stapdiitting or walking®.

Chronic Pelvic Pain- Pain symptoms perceived to originate from pelvgams / structures

typically lasting more than 6 months. It is ofegsociated with negative
cognitive, behavioral, sexual and emotional conseges as well as with
symptoms suggestive of lower urinary tract, sexoualvel, pelvic floor,
myofascial, or gynecologic dysfunctid.

Although there has historically been a lack of emssi$' regarding
the definition of chronic pelvic pain, we have atimpthat proposed by
the American College of Obstetricians and GynedstsdACOG).
Causes of chronic pelvic pain include a wide raofgdisorders of the
reproductive, urinary, gastrointestinal, neurolagnc musculoskeletal
system¥&’, often with overlapping symptoms in an individpatient®.
PeVD are included in the range of somatic, viscanal neurologic pain
generators that are often associated with chraglidgpain.

Data regarding the demographics and symptomatabgypmen
with venous origin pelvic pain is largely derivedrih small case series of
those presenting for treatment and there is a deed for larger studies
comparing women with chronic pelvic pain of venansl non-venous
origin. Such limited case series suggest that weoigin pelvic pain

most commonly occurs in multiparous women of repotide age® *4*°
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Despite this general observation, a somewhat @dpulation with iliac
venous obstruction has recently been describedhiohapelvic pain often
occurs in conjunction with leg symptorts*® implying that patient
demographics and associated symptoms may depethe amderlying
etiology.

As chronic pelvic pain includes a spectrum of syong, there is
substantial overlap between women with pain seagrtdavenous and
non-venous causes. Descriptions of the typicaladtaristics of venous
origin pelvic pain come largely from a single dakted well-done study
comparing women with pelvic pain and varices ongtaerine
venography to those with either pelvic pain duetteer pathology or
without pelvic pain undergoing elective sterilipati*> Most of the signs
and symptoms associated with venous-origin pelain pave been found
to be relatively sensitive, but non-specifit.Pelvic pain of venous
origin is often characterized as dull unilaterabdateral pain with
occasional sharp flares. Bimanual examination,atetmating focal
adnexal tenderness, often reproduces the pain.pt®yms are often
worse with activities such as walking and prolongehding and
improve with lying down. Although deep dyspareuisi@sommon among
women with pelvic pain from a variety of causes)ags origin pain is
more likely to be associated with prolonged postatache? **>*° The
combination of post-coital ache and tenderness tneovarian point

(the junction of the upper and middle thirds oire I[drawn from the
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umbilicus to the anterior superior iliac spine) bagn reported to be 94%
sensitive and 77% specific for distinguishing aaenorigin from other
causes of pelvic paif’

Although chronic pelvic pain also occurs in males, there is little
to suggest that pelvic venous disease is an impoctantributing factor.
This is likely due to both differences in venouatmmy as well as the
role of pregnancy in pelvic venous disorders in \womThe gonadal
veins follow an extra-pelvic course in males areldlrangement of the

visceral pelvic venous plexuses are substantiailgrent.

Pelvic Origin Extra-Pelvic SymptomsSymptoms localized to the external genitalia ordow

extremities that arise from either reflux througftognized escape points
in the pelvic floof or from iliocaval venous obstruction.

In females, reflux-related symptoms may includenpdiscomfort,
tenderness, itching, bleeding and superficial vertbtombosis associated
with non-saphenous varicosities. These may bditechto the vulva or
the posteromedial thigh in the distribution of gezineal and inferior
gluteal escape points. In males, these includetdsr discomfort and
infertility related to a varicocele. Extra-pelveflux arising from the
inferior gluteal vein may also rarely be associatéti sciatic or tibial
nerve symptoms. Symptoms associated with sciatienerices include
pain radiating from the buttock to the lateral a$pé the leg, often
worsened with sitting?> * Anecdotal reports suggest tibial nerve

symptoms are milder, often including only parestesn compression of
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the nerve. Obstruction-related extra-pelvic symanclude venous
claudication.

Venous Claudicatior Exertional pain in the lower extremities frequertt@scribed as a tight,
"bursting"” pain, in the thigh, buttock, or leg; regsociated with a specific
walking distance or confined to specific musclaugs) but relieved by rest
and elevation of the leg3?® Symptoms of venous claudication are most
commonly associated with iliocaval venous obstaucti

HASTI ® (Provensis, Uxbridge, UK) symptoms — Nogesz symptoms typically associated
with lower extremity venous disease including heass(H), aching (A),
swelling (S), throbbing (T), and itching (f): %

Such symptoms are usually generalized to the lexgemity
rather than localized to any pelvic origin extrdvpelower extremity
varices. Although the responsible pathology méasean the pelvis,
generalized signs of lower extremity venous diseaseot included in
the SVP classification and should be accountethydhe concurrent use
of CEAP.

Signs

Left Renal Vein Obstruction — Compression of tfterémal vein at the crossing of the abdominal
aorta associated with symptoms related either teeal venous
hypertension (hematuria and/or abdominal/flank painb) if
decompressed by collaterals, pelvic varices andwigrpelvic pain or a

left-sided varicocele.
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Symptomatic obstruction of the left renal vein sially attributed
to compression of the renal vein between the abdainaiorta and superior
mesenteric artery (anterior “nutcracker” syndronadfjjough compression
may also arise from a retro-aortic course of tferénal vein (posterior
“nutcracker” syndrome) or stretching of the rengilvover the abdominal
aorta.” Symptoms of flank pain and hematuria are presuseedndary to
renal venous hypertension, often defined as a-ema pressure gradient
>3 mm Hg at the time of venograpiy>3 Hematuria in such cases is
often attributed to renal varices, which are ofisgmptomatic, effect
predominantly the left kidney, and have been idiextin 10% of left
renal venograms performed for a variety of indimasi>* However, such
a gradient may be absent it there is significacbd®ression via
refluxing collaterals including the left gonadatcanding lumbar, adrenal,
periureteral, capsular, or intrarenal vethd! In such cases, pelvic varices
or a varicocele may be associated with secondargdsd vein reflux.

A variety of imaging modalities including ultrasalyrvenography
(with or without IVUS and measurement of pressuealignts), computed
tomography (CT), and magnetic resonance (MR) ingabave been used
in the evaluation of left renal vein compressidithough mean renal
vein diameter reduction by CT is significantly héghn patients with
symptoms related to renal venous hypertension #4.8%) than in
controls (25.4 + 2.49%j and a trans-renal pressure gradieBtmm Hg

has been associated with hematliri3 definitive diagnostic criteria and
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cut points are lacking and may vary between paieRurthermore,
asymptomatic- 50% compression of the left renal vein (“nutcratke
phenomenon) is seen in 51 — 72% of CT angiogrdm&iven the lack of
definitive anatomic and hemodynamic criteria ac@ssriety of clinical
settings, we have not included them in the debnitwhich instead relies

on correlating the patient’s symptoms and imagingiss.

Pelvic Varicose VeinsTortuous, dilated veins 5 mm in diameter around the ovary and

uterus>®

Pelvic varices may involve both the ovarian (paripim) and
uterovaginal venous plexuses, which communicatautiir the broad
ligament.*? #2339 There may also be extensive communication wih th
vesicular and external rectal plexéfs.

Although venography has historically been the exiee standard for
the diagnosis of pelvic varicés®” *? it remains an invasive study
associated with the risks of ionizing radiation @adow often limited to
definitive imaging at the time of planned intenient Several non-
invasive imaging studié “° more suitable for initial evaluation, have
been suggested including transabdominal ultrasepbgr, transvaginal
ultrasonography (TVUS), CT, and MR imaging. Amdhgse, pelvic
ultrasound, either transabdominal or transvagisdhe most widely
available, has been the most extensively investijatnd allows an
evaluation of both venous diameter and reflux. haee accordingly

defined pelvic varices based on commonly citedastitind criteria®
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Other diagnostic criteria have been proposed imegudreater than 4
tortuous, dilated veins > 4 mm in diameter surrongdhe ovaries and
uterud’; the appearance of dilated transuterine veinsiéiecand/or
myometrial veins) connecting the left and rightrinte veing”; and
reversed flow direction or disappearance of flowhwialsalva®" %2
However, Par® found transuterine crossing veins in only 25% atfgnts
with symptomatic pelvic varicosities in comparigorB8.6% of controls.
Similarly, reversal of Doppler flow direction dugra Valsalva’'s
maneuver was identified in only 26.9 % of symptdampatients, in
comparison to 8.8% of controfS.

Position does influence the ability to detect pelenous pathology.
Investigators have reported ultrasound evaluatiché supin&, 30° to
45° reverse Trendelenburg posifio® semi-ereéf and upright
positiond®. CT and MR imaging are obligatorily performedfie supine
position. As there is no consensus regarding ipogig for non-invasive
examinations, it has not been included in the defims of pelvic varicose

veins or reflux. However, clinicians should be ssvaf the role that

position may have in the interpretation of all inmegpstudies.

Gonadal Vein Reflux — Retrograde flow in eitherayptal vein, spontaneously or in response to a

Valsalva’s maneuver, as documented by ultrasowtthgraphy, or time
resolved magnetic resonance angiography (MRA).
Retrograde flow is the primary criteria for theidigion of venous

reflux and in the left ovarian vein, has been idiextin 100% of patients
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with symptomatic pelvic varices in comparison t&@5f controls:*
Although som@& have defined pelvic reflux as retrograde flow ggethan 1
second in duration and persisting until the enhefmaneuver, othéfs*
have noted no validated cut point for pathologiatan of reflux in the
ovarian veins. Still others have noted variabfleixepatterns including
spontaneous, intermittent retrograde flow; retrdgriiow only during a
Valsalva maneuver; and continuous retrograde flovGiven the conflicting
evidence, we have chosen not to include refluxtauran the definition.
Gonadal vein diameter, in the presence of pelvicea is often used
as a surrogate for retrograde flow. Although sirfie*have reported
ovarian vein diameter to be an insensitive makeefttix, other®® have
reported positive predictive values of 71.2%, 83.8%8% and 75.8% for
diameters of 5, 6, 7, and 8 mm respectively. Othemve similarly found
pelvic varices to be present in all patients witefeovarian vein diameter >
6 mm by ultrasound. Diameter criteria have alsnlyeported for CT and
MR. “°. However, in view of the conflicting evidence, have not included

diameter as a criteria for gonadal vein reflux.

lliac venous obstruction — Greater than 50% crasgisnal area reduction by intravascular

ultrasound (IVUS) ok 50% diameter reduction by multiplanar venography
of the common or external iliac veins in assocratioth appropriate lower
extremity or pelvic symptoms.

This definition was derived from those commonlydisethe

literature, although it must be acknowledged thetd is currently no
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validated method of defining a clinically or hemadynically significant
venous steno$®> and that this value may differ between paténti
evaluating predictors of clinical improvement afti&c venous stenting, a
cross sectional area reduction of >54% by IVUSthadighest sensitivity
(83% sensitivity, 47% specificity) while a >52% whater reduction by
multiplanar venography had the highest specifi@8fo sensitivity, 71%
specificity).*® Notably, the thresholds for clinical improvemaefter
stenting were somewhat higher for non-thrombosoles. However, as=a
50% iliac stenosis may be present in one-quartenésthird of the general
population® * it is critical that anatomic stenosis alone rtbnsidered a
criterion for intervention and that any measureneéistenosis be interpreted
in the context of the patient’s clinical presemtati Both cross sectional
imaging and transabdominal ultrasound have beeahingke initial
evaluation of iliac obstruction and a number ofadbund criteria for

detection of & 50% iliac venous obstruction have been developed.

Internal iliac venous reflux — Retrograde flow hretinternal iliac vein or its tributaries, either

spontaneously or in response to a provocative \leésmaneuver.
Reflux can be demonstrated by antegrade or sededtigcending
venography, transabdominal/transperineal ultrasSut{dor transvaginal
ultrasoun& * Pathologic flow patterns observed with ultragbintlude
retrograde flow isolated to main internal iliacrtky cephalad flow in the
main trunk and reflux in the tributaries; or retrage flow in both the

main trunk and tributaries.
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1 Pelvic Origin Extra-Pelvic Varices — Retrogradevilan extra-pelvic veins arising from reflux

2 exiting the pelvis through recognized escape poffits

3 Pelvic origin extra-pelvic varices include reflugimeins in either

4 atypical locations (vulva in females and pampiniigelexus in males,

5 perineum, gluteal cleft and posterior thighs),tbrough communication

6 with saphenous tributaries, in a typical saphemtstsibution. Extra-

7 pelvic varices also include intra/perineural (sciand tibial) varices

8 arising from the inferior gluteal tributary of tigternal iliac veif? >

9 As elsewhere, this is an ultrasound-derived dédinithat includes
10 both visible varicosities as well as refluxing petarigin tributaries that
11 are seen only with ultrasound. Protocols for Vigasion of these
12 refluxing tributaries are well defined elsewhéfre.
13 Pelvic origin extra-pelvic varices may arise froither pelvic reflux
14 or obstruction. However, by definition, collatevains from the lower
15 extremity to the pelvis that demonstrate antegfieat rest and
16 function to bypass an iliocaval venous obstructiomnot pelvic origin
17 extra-pelvic varices.

18  Lower extremity varices As defined in CEAR, subcutaneous, dilated veirs8 mm in diameter

19 which demonstrate reflux in the upright positenmd involve the named
20 saphenous and accessory saphenous trunks, thataties and non-
21 saphenous superficial leg veins.

22

23  Classification of Pelvic Venous Disorders — The SVRstrument
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Discriminative instruments for venous disorderssisinof descriptive domains or
categories, such as the clinical “C”, etiologic yBhatomic “A”, and pathophysiologic “P”
domains of CEAP, with precisely defined responsigisimveach domain. The proposed
classification for pelvic venous disorders has baéesignated the SVP classification and
includes three domains, symptoms (S); varicest\@ primary sign of PeVD; and a composite
anatomic-pathophysiologic domain (P). The comed$t domain is composed of 3
subdomains, including the anatomy of the involviedaminal and pelvic veins (A), the
associated hemodynamic abnormalities (H), and tidenlying etiology (E), which are listed as
subscripts following the P domaingR g). An individual patient’s pelvic classificatios thus
designated as SR e.

Symptoms (S) and varices (V) associated with Pekansidered to occur in 4 anatomic
zones extending in a descending fashion from thal neins to the lower extremities. (Figure
1). Three of these zones — 1) the left renal v@&irthe gonadal and internal iliac veins and
associated pelvic venous plexuses; and 3) themeligin extra-pelvic transitional veins arising
from reflux exiting the pelvic floor through recaged escape points— are included in the SVP
classification. Although often communicating withne 3, the fourth zone, the superficial and
deep veins of the lower extremity and their tribigts, is optimally classified with CEAP and is
not included in the SVP instrument.

Each of the 3 primary domains — symptoms (S), ear{®/), and pathophysiology (P) with
its 3 subdomains - are discussed below.

Symptoms (S)
Pelvic venous classification begins with the pdtgedinical symptoms (“S”) designated by

subscripts from 0 through 3. (Table 1) As abaesponses are arranged in descending
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anatomic zones from the renal veins to the lowéneexties. While some complaints may
occur in either sex, others such as pelvic painvamidocele occur predominantly or exclusively
in one sex. Venous origin extra-pelvic symptomg &8e further subdivided into those
involving the external genitalia; those relateghédvic origin non-saphenous varicosities of the
leg (posteromedial thigh and sciatic / tibial ngnand those of venous claudication.

The pelvic origin extra-pelvic veins of the thiglayncommunicate with the superficial and
deep veins of the lower extremity and be assocwmttddany of the manifestations ot C
through G disease. While localized symptoms such as disoapgruritis, bleeding, and
superficial thrombosis are included in S3a and &3hyoid redundancy and potentially
compromised reproducibility, generalized lower ertity signs (e.g. swelling) and symptoms
(e.g. HASTP symptoms associated with 4L are not specifically included in SVP and must be
further classified using CEAP. Patients presentiith more than one clinical symptom should
have all presenting features included as subs¢gpparated by commas, following the “S”
designation.

Varices (V)

The venous system of the pelvis can be consideredrtsist of 3 reservoirs where varices
may develop — 1) the renal hilum, 2) the venougyses of the pelvis, and 3) the pelvic origin
extra-pelvic veins. The lower extremity veins cois@ a fourth reservoir, which may
communicate with pelvic origin extra-pelvic varicddowever, as with symptoms, the lower
extremity reservoir is optimally defined with CEARd is not included in SVP.

Increased venous pressures, arising from proxieflix or obstruction, are transmitted to
these reservoirs, where symptoms related to eitréces or increased venous pressure may

develop. Most therapeutic interventions are daeédbwards decreasing venous pressure in
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these reservoirs. The variceal reservoirs of geipare designated “V” and are again denoted
in a descending fashion by the subscripts 0 t&igufe 1, Table IlI)

Although some varices (e.g. pelvic origin varicéthe vulva or posteromedial thigh) may
be apparent on physical examination, others (feited, pelvic, and some pelvic origin extra-
pelvic varices) are identified only through imagstgdies. The “V” classification should
therefore include the full extent of varices defiryy both physical examination and imaging
studies. As with symptoms, patients presenting wérices in more than one reservoir should
have all of their presenting features included a#tipie subscripts, separated by commas, to
“V”. Finally, as the pelvic and lower extremitymaus systems are in continuity, patients with
lower extremity signs and symptoms arising in tbkig should be described using both SVP
and CEAP as complementary instruments.

Pathophysiology (P)

The pathophysiology domain (P) is a composite efahatomic (A), hemodynamic (H), and
etiologic (E) subdomains. Involved anatomic segimenthe abdomen and pelvis are designated
by anatomic abbreviations that include lateralifyable V).

As in CEAP, the underlying hemodynamic (H) derangets - reflux (R), obstruction(O), or
both (R,O) - are designated by a subscript to Biecategory. (Table V) Obstruction, which
may be thrombotic or non-thrombotic in origin, rparily involves the left renal, common iliac,
and external iliac veins. Reflux occurs most comiyin the gonadal veins, internal iliac veins,
and pelvic escape points with their associatedipelvgin extra-pelvic veins. By convention,
the hemodynamic subscript should immediately foltegignation of each involved anatomic
segment. In contrast to the lower extremities coorent reflux and obstruction in a single pelvic

venous segment is unusual, but if present, shaaldelsignated by both the R and O subscripts.
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Also, some congenital malformations, may not b@aased with either reflux or obstruction, in
which case the “H” subscript should be omitted.

The etiology (E) of pelvic venous pathology is defil as being thrombotic (T), non-
thrombotic (NT), or congenital (C). (Table VI) Neus obstruction can arise from either a
previous episode of deep venous thrombosis (thréin)bmr extrinsic compression by adjacent
arterial structures or mass lesions (non-thromhofldirombotic reflux can similarly develop
after an episode of deep venous thrombosis (DVhjlemon-thrombotic reflux is presumed to
represent a degenerative process of the vein eadiihg to venous dilation and valvular
incompetence. Congenital etiologies include vasamalformations, either venous or mixed.
The designated etiology (E) should be denoted saybacript to the “P” category, immediately
following the designation of the involved anatoreégments and the hemodynamic
derangements.

Using the SVP Classification

For the purposes of documenting reproducibilityhaf instrument and for recording data in
clinical studies, all 5 domains and subdomains\® S S, V, A, H, and E - should be
independently documented. However, such a sysewdarly complicated for routine clinical
use and communication. For such purposes, the AnHl E sub-domains are collapsed into a
single anatomic-pathophysiological domain “P”. &nvention, this single term should include
the anatomic segment(s) involved, the underlyingdaynamics, and the etiology in this order.
That is, notation for the “P” domain should bg\Romic segment, hemodynamics, etiologhf Multiple
anatomic segments are involved, each venous sedatiemting “P” should be specified in this
fashion, separating the full anatomic-pathophysjlaescription of each segment with a semi-

colon. In such cases, the anatomic segments aodiated pathology should be listed beginning
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at the inferior vena cava and proceeding cauddlty. example, non-thrombotic obstruction of
the left common iliac vein associated with interitiat reflux should be designated agRonT:
Liv.rNT- The historic syndromes of the abdomen and peloisld be now be designated as
follows in the SVP classification,
“Pelvic congestion” syndrome with chronic pelvidrpdue to bilateral ovarian reflux. -
SV2Psoy RNT
* “Nutcracker” syndrome with flank pain and hematur&V 1P rv.onT
* “May-Thurner” syndrome with left lower extremity @cha —SVoPLciv.onT; Left
CaEsAdPoccivy
Clinical examples of the SVP classification arevghan figures 2 — 9. Use of a scoring sheet as
shown in Table VIl may aid in early applicationtbé instrument. Smart phone applications to
assist in classification will also be availablesafbublication of this manuscript.

All components of the instrument, that is S, V, &8ag g are to be used in designating a
patient’s final SVP classification. This presunmaaging (abdominal/transperineal ultrasound,
TVUS, cross-sectional imaging, venography / IVUfpdroscopy) has been done as part of the
classification, recognizing that some componenthefclassification may change as the
evaluation progresses from non-invasive to morendiee imaging such as venography. Itis
acceptable to use an interim designation (x) agacipt for those domains where evaluation is

not yet complete (e.go3Vx«F).

Discussion
Despite technical advances, progress in the diaggaosl management of pelvic venous

disorders has been hampered by the use of histom@nclature — the “May-Thurner,” “pelvic
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congestion,” and “nutcracker” syndromes — to désctinderlying anatomic lesions that often
have variable clinical presentations. Use of thesas ignores the complex and interrelated
abdominal and pelvic venous circulation as welh&sobservation that similar clinical
presentations may have different underlying patiysjgogies while identical pathology may
have different clinical presentations. Inaccuracgrecisely characterizing a patient’s clinical
presentation has often led to misdiagnosis andirbal treatment outcomes and has hindered
progress in the field. Use of the historical symdic terms should be abandoned in favor of a
more precise characterization of the patient’'s@dinpresentation, including symptoms, signs
(varices), and the underlying venous anatomy atitophysiology! Although incomplete, our
understanding has progressed to the point thegcaihinative instrument is needed to
characterize patients with PeVD.

Discriminative instruments characterize a patiedlitsical presentation at a particular point
in time. From a pragmatic standpoint, such insents place patients into categories with
similar clinical features, natural histories angp@nses to treatment. By virtue of their
fundamental features (large between subject véitigbthese instruments are not designed to
guantitatively measure either severity or changs tivne or in response to treatment, which is
the role evaluative instruments. Although bothetypf instrument depend on a high ratio of
signal to noise (low measurement error), for dimgrative instruments the signal is differences
between subjects while for evaluative instrumenis longitudinal changes within subjects.
Responsiveness to change is not a primary conoedidcriminative instruments. This
dichotomy is well illustrated for lower extremitgrous disorders. CEAF was designed as a
purely discriminative instrument while the Venougn@al Severity Score& *°is its evaluative

complement. The development of disease-specifituative instruments for PeVD is in its
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infancy but depends on defining homogenous pagieptilations with instruments such as the
SVP classification. For example, patient-repodattomes for symptomatic left common iliac
venous obstruction associated with lower extresytyptoms would be very different than if
associated with chronic pelvic pain.

As the pelvic venous system is in continuity witlttof the lower extremities and can be the
origin of lower extremity signs, compatibility withe CEAP classification was considered to be
important. This was thoroughly considered by taegh which ultimately concluded that,
although the basic clinical, etiologic, anatomiag gathophysiologic domains of CEAP are
equally relevant to PeVD, many unique consideratiprevent precise alignment between
discriminative instruments for PeVD and chronic énwextremity venous disease. Most
importantly, while the CEAP clinical classificati¢fC”) focuses on the signs of venous disease,
patient important features of pelvic venous disessessarily include both symptoms and signs
(varices). Furthermore, while lower extremity was largely develop in the distribution of the
saphenous trunks and their tributaries, symptonvaiticces in the abdomen and pelvis may occur
in multiple beds or reservoirs, including the rem&m, the pelvic venous plexus, the transition
("escape”) points between the pelvis and loweresntties, and the lower extremities.

The situation is further complicated by the obstovethat symptoms of pelvic reflux or
obstruction may be related to the development@ki@sed venous pressure in the immediately
upstream (considering normally directed venous fin peripheral to central) venous
reservoir or, if decompressed from one reservoartother via refluxing collaterals, to more
caudal venous reservoirs. Although occurring betwal variceal reservoits this phenomenon
has been most thoroughly described for symptoncaticpression of the left renal vein which

may be associated with either an elevated (non-eosgied) or normal to borderline abnormal
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(compensated) trans-renal pressure gradient iprésence of collateral® *! Left renal vein
obstruction may accordingly be associated with dpms of flank pain and hematuria (non-
compensated obstruction) or with chronic pelvimgabmpensated obstruction) if decompressed
by left ovarian vein collaterals. In a similar &, increased venous pressure due to reflux or
obstruction in any of the three anatomic zonesunetl in the SVP instrument, may be
transmitted to a more caudal zone by collaterdixeffow (compensated reflux or obstruction).
>’ The clinical implication is that similar symptonssich as venous origin chronic pelvic pain,
may arise from diverse anatomic-pathophysiologitepas while, depending on the degree of
collateralization, similar anatomic-pathophysiolotsions may be associated with variable
symptoms.

Despite these differences, the manifestations leigand lower extremity venous disease
are a continuum which frequently co-exist and thewreclear need to use CEAP as a
complement to any proposed pelvic venous classifica The SVP classification has the
granularity needed to account for the complex atelielated nature of pelvic symptoms and
pathophysiology, while CEAP accurately characterthe signs of lower extremity venous
disease, even if the pathophysiologic derangenaeigs in the pelvis. Reasonable attempts have
been made to make the instruments congruent bygacating the anatomic and physiologic
conventions that are familiar to users of CEAP e ©hierlap between the two instruments are a)
refluxing veins traversing the pelvic escape poartd b) the transmission of increased venous
pressure from iliocaval venous obstruction to thedr extremities. These veins, as well as their
pathophysiologic origins are precisely describe8WMP (e.9.\uPreLv rnT) @Nd more generally
in the recent revision of CEAP (e.gnR)*. In contrast, CEAP more precisely defines the

subsequent communications and clinical manifestatad these veins in the legs. The
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instruments are therefore to be used togethembdiwith pelvic origin lower extremity
symptoms (& and 3¢ and signs (%).

The SVP instrument characterizes a patient’s pteggfeatures in terms of signs,
symptoms, and the underlying pathophysiology. Hewethere are some caveats to be
considered in using the instrument. The instruneeatpurely discriminative instrument and
carries no implication of disease severity. AWVBEAP, the responses within each domain are
categorical variables that should be describeddsplate numbers and percentages rather than
by a mean score. Furthermore, SVP presumes amlyindevenous etiology to the patient’s
clinical presentation and does not include sintlarical presentations that are non-venous in
origin. Finally, although interim designations atkowed, complete classification will usually
only be possible once initial diagnostic studies@mpleted. Abbreviated forms of SVP were
considered, similar to basic CEABuLt truncating the full anatomic-pathophysiologic
description of a patient’s presentation resultepgatentially misleading overlaps in
classification. For example, if the classificatwas abbreviated to SY/Pchronic pelvic pain
due to either left renal vein or iliac vein commies would be identically classified agVsPr 0.

The SVP instrument attempts to comprehensivelyrdesa patient’s clinical presentation.
The inclusion of additional descriptive subdivisdmeneath the elements of some domains was
considered, but ultimately deferred due to concefmeaking the instrument overly complicated
and limiting initial adoption. Additional subdives that were considered included,

a) Subcategorization of;§venous origin renal symptoms) to include separate
designations for flank pain and hematuria
b) Subcategorization of,§chronic pelvic pain) to include sexual, menstrual

urinary, and defacatory symptoms
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Subcategorization of;30 include hemorrhoids. Some investigators have
reported a relationship between pelvic venous dessrand hemorrhoids.
For example, hemorrhoids on transvaginal ultrasdwawt been noted in
36.3% of women presenting with pelvic origin lovesttremity reflux.>®
Although the internal rectal (hemorrhoidal) plexinains primarily through
the inferior mesenteric vein via the superior reetan, there is some
contribution from the middle rectal tributary oktinternal iliac vein. The
external rectal plexus drains through the middie iaferior rectal tributaries
of the internal iliac vein. However, there are coamications between all
three rectal veins, allowing drainage into bothgbetal and systemic
circulation.?® *° There are also anecdotal reports of improvenrent i
hemorrhoidal symptoms following pelvic venous enmatior?®, although
the effectiveness of phlebotonic agents, such asomized purified
flavonoid fraction, has been inconsistént®? Despite these observations,
the pathophysiology of hemorrhoids is more compien simple venous

dilation® 6 63

and their relationship to other pelvic venous dises is not
clear. Although at present, there is insufficienidence to support a strong
relationship between hemorrhoids and pelvic verissrders, this is an area
that warrants further investigation.

More precisely characterizing lower extremity vesgymptoms and signs,
beyond those of pelvic origin extra-pelvic vari¢8s, Vap), by adding

additional subdivisions of each. That is, morecjz@y defining signs and

symptoms arising from each of the pelvic escapatpoi
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Strengths of the SVP instrument include its coltabige multidisciplinary development,
ensuring that the spectrum of clinical presentatiencountered by multiple specialties is well
represented. In addition to accurately descriling classifying the spectrum of clinical
presentations, the other goals of instrument dgweémt were to ensure that it included patient
important domains and that it had high reproduitibilThe instrument’s domains and responses
are therefore precisely defined with minimal ovprteetween groups and have clinical relevance
to the patient. Efforts were made to ensure tlimitiens were evidence-based and as precise as
possible, recognizing that there are deficiencigbe current literature. The underlying
pathophysiology and involved anatomic segmentsiandarly precisely described.

The SVP instrument does have some limitationshdlgh members of the multi-
disciplinary panel were all experts in their regpecfields, patient representatives were not
included and may have identified other factorsngbortance to patients. Additionally, the
knowledge base with respect to PeVD is rapidly adirag and it is fully recognized that future
revisions with be required. For example, therenareonsistent and widely accepted diagnostic
criteria for most PeVD!® As many definitions are based on non-invasivegimgstudies with
variable diagnostic criteria, definitions were agicaally problematic and it is anticipated that
these will be refined as the field advances. Altdioevery effort was made to ensure that
definitions were precise and that reproducibilitgsracceptable in simulated classification
exercises, the instrument awaits clinical validatio

It is also anticipated that there will be resistata abandoning the historic nomenclature for
PeVD and that the SVP classification will be ci#ed as being overly complex for clinical use.
Despite bringing much needed clarity to lower axitg venous disorders, the CEAP

classification has been similarly criticized. Hoxee with increasing familiarity, CEAP has
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been successfully adopted by most clinicians andsitigators and has become the international
standard for the classification of lower extremignous disorders. Despite efforts to make the
classification of pelvic venous disorders as singdgossible, it must be appreciated that PeVD
are quite complex with variable, but interrelatednodynamic and clinical features that cannot
be adequately described by the current nomenclatsevith CEAP, the nuances of the SVP
classification cannot be appreciated from simpédreg this manuscript. Comfort and
familiarity with the classification, as well as iédication of additional limitations, can only
come with routine use. It is hopeful that use ablg VII, as well as an electronic version that is
available through https://myavls.org/svp, will adnitial adoption of the SVP classification.

The SVP instrument is a starting point in bringgrgater scientific rigor to pelvic venous
disorders. Itis presumed that, much like lowdregity CEAP, the instrument will be carefully
studied and any deficiencies addressed in futwisioms. However, it is only through the
precise definition of homogenous patient populatithrat clinical care can be optimized,

appropriate outcome instruments developed, andaugoclinical trials conducted.
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L egends

Figure 1— The symptoms, signs (varices), and pathophygiolmanifestations of pelvis venous
disorders (PeVD) occur in 4 anatomic zones of iiwaen and pelvis. These are
arranged in descending order from the renal veiribe lower extremities and include
symptoms and varices associated with 1) the lefilreein; 2) the gonadal, internal
iliac and pelvic veins; 3) the pelvic origin exjpalvic veins arising in the pelvis and
refluxing through the pelvic floor to the genitatiad lower extremity veins; and 4) the
lower extremity veins. The first three zones a@uded in the SVP classification
while the fourth zone, associated with the suprifend deep veins of the lower
extremity and their tributaries, is optimally cldiexl with CEAP and is not included.

Figure 2- Left renal vein compression associated with symmgst of left flank pain and
hematuria. CT scan (A) demonstrates compressitimedeft renal vein (white arrow)
over the abdominal aorta. Venography (B) demotedreontrast attenuation over the
abdominal aorta (black arrow), renal hilar vari¢ghite arrow), and ascending
collaterals (dashed white arrow) consistent withaterein compression. SVP
classification -$;V1PLrv oNT.

Figure 3 — Chronic pelvic pain due to compression of gferenal vein with secondary reflux in
the left ovarian vein. Selective renal venografhydemonstrates compressive
obstruction (white arrow) of the central left remaln (black arrow) associated with
renal hilar varices. The left renal vein is draitkerough the renal-azygous trunk (red
star) and a refluxing left ovarian vein (white $taBelective left ovarian venography
(B) demonstrates associated pelvic varices, myoaheins (red star) and small

arcuate veins (red arrow). SVP C|aSSificati(&V1’2P|_RV’OYNT; LGV,RNT-



Figure 4 —Left flank pain associated with chronic microscolp&naturia and pelvic pain.
Selective renal venography (1) demonstrates anliftior pole renal venous
malformation (black arrow) drained by a left ovarigein with no visible connection
to the renal vein. Pelvic venography (2) showseissed pelvic varicosities (white
star). SVP classification -19V1 2P rv.c: LGV,RNT.

Figure 5- Chronic pelvic pain due to bilateral primary daa vein reflux. A dilated, refluxing
left ovarian vein (black arrow) is associated withltiple pelvic varicosities (white
arrow). Right ovarian vein reflux is also presdmitt not demonstrated in this image.
No obstruction of the left renal or common iliagnseor internal iliac reflux is present
by ultrasound. SVP classificatiors;VPscy rNT.

Figure 6 —Chronic pelvic pain due to left common iliac congmien. The patient has no lower
extremity symptoms. Transabdominal ultrasound g¢hotvn) demonstrates > 50%
compression of the left common iliac vein, retragrélow in the left internal iliac
vein, and peri-uterine varices. Intravascularasitund (not shown) demonstrates 70%
cross sectional area reduction of the left comnfian vein at the crossing of the right
common iliac artery. Antegrade venography demaiesrflattening of the left
common iliac vein with contrast attenuation ataerial crossing (black arrow) and
left internal iliac reflux (white arrow). Assocet pelvic varices are better seen on
delayed imaging (not shown). SVP classificatid®V2PLciv.onNT: LIV RNT.

Figure 7 —Symptomatic vulvar varicosities with associatelViggoain due to bilateral ovarian
and internal iliac venous reflux. There are nmesdged lower extremity varices.
Transabdominal ultrasound (not shown) shows peritug varices with bilateral

ovarian and internal iliac reflux and no eviden€&eft renal or common iliac venous



obstruction. Balloon occlusion venography perfadrfrem a left internal iliac
injection demonstrating vulvar varicosities asstadawith the internal (black arrow)
and external (white arrow) pudendal veins. Simidlux through the pudendal veins
is present on the right. Ovarian and right intériieec vein injections not shown. SVP
classification -S; 32V 2,3aPBGv.RNT: BIIV,RNT: BPELV,RNT.

Figure 8 —Post-thrombotic venous claudication and left lomeiremity swelling without visible
lower extremity varices. Ultrasound (not shown) destrates post-thrombotic reflux
with partial obstruction in the left common femorif@moral, and popliteal veins and
no superficial venous reflux. The figure shows gbgsbmbotic changes in the left
common and external iliac veins (black arrows) vatlge obturator collaterals
(dashed white arrow) draining into the left inténfiac vein (solid white arrow).
Collateral veins with antegrade flow bypassing bstauction are not considered
varices by the SVP instrument. As the presentativolves lower extremity
symptoms and signs, the SVP classification shoeldded in conjunction with the
CEAP classification. SVP classificatiorSsVoPLcivoT: LElv.oT: Left
CasEsAdPciv, EIv; (r,0)cFv,Fv,POPY

Figure 9 —Locally painful, recurrent, left medial thigh veosities in 56-year old 485 female
twenty-one years after great saphenous stripp8ige has no pelvic symptoms.
Ultrasound (not shown) demonstrates reflux in titegdral ovarian and left internal
iliac veins associated with pelvic varices commatitg with the extra-pelvic varices
over the left medial thigh. No right internal iliac superficial or deep lower extremity
reflux is seen on ultrasound. Venography demotestnaelvic origin varices over the

medial thigh communicating with pudendal (blacloary and inguinal (red arrow)



tributaries of the left internal iliac Veir&bVZ,ngBGV,R,NT; LIIV,RNT; LPELV,R,NT ; Left

CZS,rEpAS,dP(r) 11V,Pelvic,NSV.
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Tablell

Symptoms (“S”)

No symptoms of a pelvic venous disorder (No repellic, or extra-pelvic

S
symptoms)
S Renal symptoms of venous origin
S Chronic pelvic pain of venous origin
S Extra-pelvic symptoms of venous origin

Localized symptoms (pain, discomfort, tenderndshijng, bleeding and
superficial venous thrombosis) associated with weiithe external genitalia

(vulva and scrotum)

Localized symptoms associated with pelvic origin+saphenous veins of thg
leg. These include those related to pelvic ongirices of the posteromedial
thigh (pain, discomfort, tenderness, itching, stipat venous thrombosis) as
well as those related to sciatic / tibial nerveices (pain, paresthesias). Mor
generalized lower extremity symptoms and signdh sischeaviness and

swelling, are classified with CEAP not SVP.*

\1%

c

Venous claudication.*

* Must include CEAP classification for full characization of lower extremity symptoms.



Tablelll

Varices (*V”)
No abdominal, pelvic, or pelvic origin extra-pelwiarices on clinical or
Vo
imaging examination
Vi Renal hilar varices
2 Pelvic varices
V3 Pelvic origin extra-pelvic varices.

Genital varices (vulvar varices and varicocele)

Pelvic origin lower extremity varicose veins arggiinom the pelvic escape
points and extending into the thigh. Includeshlesiaricosities, typically
over the posteromedial thigh, as well as sciaticcea and other refluxing

veins transitioning the pelvic floor which are \asized only with ultrasound.?

* Must include CEAP classification for full characization of lower extremity varices.



TablelV

Anatomy

IVC

Inferior vena cava

LRV

Left renal vein

GV

Gonadal (testicular, ovarian) veins

LGV

Left gonadal vein

RGV

Right gonadal vein

BGV

Bilateral gonadal veins

Civ

Common iliac veins

LCIV

Left common iliac vein

RCIV

Right common iliac vein

BCIV

Bilateral common iliac veins

EIV

External iliac veins

LEIV

Left external iliac vein

REIV

Right external iliac vein

BEIV

Bilateral external iliac veins

v

Internal iliac veins

LIV

Left internal iliac vein and tributaries

RIV

Right internal iliac vein and tributaries

BIIlV

Bilateral internal iliac veins and tributaries

PELV

Pelvic escape veiffs(“escape points”) — Inguinal, obturator, pudendalg/or

gluteal




RPELV

Right pelvic escape veins

LPELV

Left pelvic escape veins

BPELV

Bilateral pelvic escape veins




TableV

Hemodynamics

Obstruction (O)

Thrombotic or non-thrombotic (ves@mompression) venous obstruction

Reflux (R)

Thrombotic or non-thrombotic reflux




Table VI

Etiology (E)

Venous reflux or obstruction arising from a prea@pisode of
Thrombotic (T)

DVT

Reflux arising from a degenerative process of tia wall or
Non-Thrombotic (NT) | proximal obstruction; Obstruction arising from éxsic

compression

Congenital (C) Congenital venous or mixed vascoialformations




Table VII

SVP Classification Scoring Sheet

Anatomy/Pathophysiology
Symptoms (S) | Varices(V) (P)
A H
No Pelvic O | NoPelvic| O
. T
Symptoms Varices Ve o
Renal 1 Renal 1 NT
Pelvic 2 Pelvic 2 C
Extra-Pelvic 3 Extre_x- 3 T
Pelvic
Genital 3a Genital 3 L RV (@) NT
Leg Symptoms 3 VL(_ag 3o C
arices
Venous 3 R
Claudication ¢ GV 0]
L R NT
B C
R T
L Clv g NT
B C
R T
L 1\ g NT
B C
R T
L ElV (IR? NT
B C
R 0 T
L PELV R NT
B C
S V I:)segmentl,H,E;segment 2HE




Inferior vena cava

R renal

R ovarian

Common iliac

R superior gluteal

R internal iliac

R external iliac

R inferior gluteal

R internal pudendal

R external pudendal

|ZONE 1: Left Renal Vein

L renal

L ovarian

ZONE 2: Gonadal and
Internal lliac Veins with
Pelvic Venous Plexuses

ZONE 3: Pelvic Origin
Extra-Pelvic Veins

ZONE 4: Lower Extremity
Deep and Superficial Veins
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