
UPDATED CLASSIFICATION
From th

versit

bama

Wash

Unive

versit

Cente

the D

Sagin

terda

Depa

Hillm

Scien

and L

Unive

342
Editors’ Choice
The 2020 update of the CEAP classification system and

reporting standards
Fedor Lurie, MD, PhD,a,b Marc Passman, MD,c Mark Meisner, MD,d Michael Dalsing, MD,e

Elna Masuda, MD,f Harold Welch, MD,g Ruth L. Bush, MD,h John Blebea, MD,i Patrick H. Carpentier, MD,j

Marianne De Maeseneer, MD,k Anthony Gasparis, MD,l Nicos Labropoulos, MD,l

William A. Marston, MD,m Joseph Rafetto, MD,n Fabricio Santiago, MD,o Cynthia Shortell, MD,p

Jean Francois Uhl, MD,q Tomasz Urbanek, MD,r André van Rij, MD,s Bo Eklof, MD,f Peter Gloviczki, MD,t

Robert Kistner, MD,f Peter Lawrence, MD,u Gregory Moneta, MD,v Frank Padberg, MD,w

Michel Perrin, MD,x and Thomas Wakefield, MD,b Toledo, Ohio; Ann Arbor and Saginaw, Mich; Birmingham,

Ala; Seattle, Wash; Indianapolis, Ind; Honolulu, Hi; Burlington and Boston, Mass; Houston, Tex; Grenoble, Paris, Lyon

and Décines, France; Rotterdam, The Netherlands; Stony Brook, NY; Chapel Hill and Durham, NC; Goiania, Brazil;

Katowice, Poland; Otago, New Zealand; Rochester, Minn; Los Angeles, Calif; Portland, Ore; Newark, NJ
ABSTRACT
The CEAP (Clinical-Etiology-Anatomy-Pathophysiology) classification is an internationally accepted standard for
describing patients with chronic venous disorders and it has been used for reporting clinical research findings in scientific
journals. Developed in 1993, updated in 1996, and revised in 2004, CEAP is a classification system based on clinical
manifestations of chronic venous disorders, on current understanding of the etiology, the involved anatomy, and the
underlying venous pathology. As the evidence related to these aspects of venous disorders, and specifically of chronic
venous diseases (CVD, C2-C6) continue to develop, the CEAP classification needs periodic analysis and revisions. In May of
2017, the American Venous Forum created a CEAP Task Force and charged it to critically analyze the current classification
system and recommend revisions, where needed. Guided by four basic principles (preservation of the reproducibility of
CEAP, compatibility with prior versions, evidence-based, and practical for clinical use), the Task Force has adopted the
revised Delphi process and made several changes. These changes include adding Corona phlebectatica as the C4c
clinical subclass, introducing the modifier “r” for recurrent varicose veins and recurrent venous ulcers, and replacing
numeric descriptions of the venous segments by their common abbreviations. This report describes all these revisions
and the rationale for making these changes. (J Vasc Surg: Venous and Lym Dis 2020;8:342-52.)
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The development of a standardized clinical classifica- CVD reporting standards. To address the complexity of

tion system of chronic venous disease (CVD) is critical
to our understanding of the natural history of the disease,
as well as comparing methods of diagnosis and treat-
ment. The clinical manifestations of CVD can vary sub-
stantially between individual patients with similar
pathology, making clinical scientific communications
and practice guidelines difficult to implement without
e Jobst Vascular Institute, Toledoa; the Division of Vascular Surgery, Uni-

y of Michigan, Ann Arborb; the Department of Surgery, University of Ala-

at Birmingham, Birminghamc; the Department of Surgery, University of

ington School of Medicine, Seattled; the Department of Surgery, Indiana

rsity School of Medicine, Indianapolise; the Department of Surgery, Uni-

y of Hawaii, Honoluluf; the Vascular Surgery, Lahey Hospital and Medical

r, Burlingtong; the University of Houston College of Medicine, Houstonh;

epartment of Surgery, Central Michigan University College of Medicine,

awi; the Grenoble University Hospital, Grenoblej; the Erasmus MC, Rot-

mk; the Center for Vein Care, Stony Brook University, Stony Brookl; the

rtmentof Surgery,UniversityofNorthCarolinaSchoolofMedicine,Chapel

; the HarvardMedical School, Uniformed Services University of the Health

ces,VABostonHCS,BrighamandWomen’sHospital, Bostonn; theVenous

ymphatics Disease Institute, Goianiao; the Department of Surgery, Duke

rsity Medical Center, Durhamp; the Paris Descartes University, Parisq; the
the clinical manifestations of CVD, a standardized
classification system (CEAP), based on our current under-
standing of venous pathology and the clinical manifesta-
tions of the disease, as well as its natural history, was
introduced in 1996 and last revised in 2004, to provide
a reliable and reproducible classification of the many
manifestations of CVD.1,2 However, recent advances in
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scientific knowledge regarding CVD, as well as the adop-
tion of CEAP by a wide spectrum of venous disease
stakeholders, some of whom have had difficulty inter-
preting and using the current system, has mandated
an update of CEAP to align it with our current under-
standing of CVD.

HISTORY OF CEAP
The first widely adopted venous classification, devel-

oped by Widmer3 in 1978, was based on the natural his-
tory of CVD and defined three stages of CVD. Although
it was a major advance, the lack of specificity between
stages I and II significantly limited the reproducibility
and clinical usefulness of the Widmer system. The lack
of clinical and physiologic integration in the original clas-
sification was addressed by Partsch4 in 1980, who added
additional functional assessments of subclasses of CVD,
based on anatomic involvement of superficial, perforator,
and deep veins.5 Objective measurements proposed to
assist in implementing this classification were foot volu-
metry and ambulatory venous pressure, which were not
widely used clinically at that time.5 Sytchev6 proposed
in 1985 that these tests be replaced with duplex ultra-
sound examination, and this modified system proved
to be a more practical classification system. In the
same year, Pierchalla and Tronier7 refined the pathologic
definitions which had been advocated by Olivier and
Merlen,8 and also proposed differentiating between pri-
mary and secondary (post-thrombotic) disease.

Despite the contributions of many investigators in the
evolution of a venous classification system, there
remained a need for a more precise and effective report-
ing standard for venous disease. Consequently, an ad
hoc committee of The Society for Vascular Surgery and
the North American chapter of the International Society
for Cardiovascular Surgerywas chargedwith this responsi-
bility in 1988.9 The new classification system added two
additional components: etiology of the CVD and the
anatomicdistribution, andnoninvasive imagingandphys-
iologic tests were required to accurately classify the CVD.
After the fifth Annual Meeting of the American Venous

Forum (AVF), Kistner and Eklof formed a working group
that included Comerota, Nicolaides, Raju, Richardson,
and Strandness. They convened the First Pacific Vascular
Symposium in June of 1993 and proposed an additional
pathophysiologic component in the classification of CVD.
They also proposed using a standardized ultrasound
assessment to determine each patient’s CEAP classifica-
tion. A consensus conference at the sixth annual meeting
of the AVF in 1994, chaired by Nicolaides, with representa-
tives from Australia, Europe, and the United States, devel-
oped the first CEAP consensus document, which was
published in 1996.1 This classification system was based
onclinicalmanifestations (C), etiologic factors (E), anatomic
distribution (A), and the underlying pathophysiology (P),
and was abbreviated CEAP. It was endorsed by the Joint
Council of the Society for Vascular Surgery and the North
American chapter of the International Society for Cardio-
vascular Surgery and incorporated intoCVD reporting stan-
dards. The dissemination and promotion of CEAP was
assisted by the publication of the consensus statement in
26 scientific journals and textbooks in nine languages.
CEAP rapidly became a requirement for classifying and
reporting the severity of CVD in scientific publications.
Progress in the diagnosis and treatment of CVD

increased rapidly during the 1990s, resulting in the need
for an update in the CEAP classification system. In addi-
tion, although the original CEAP classification showed
good intraobserver reproducibility (k ¼ 0.54-0.86), it had
a more limited interobserver reproducibility (k ¼ 0.39-
0.55).10,11 Reproducibility was also better for advanced
venous disease (C4-C6) than for less severe C0-C2 disease,
an observation believed to be partially related to a lack
of clarity in the less severe CVD definitions. In April 2002,
AVF appointed an ad hoc committee to revise and
improve CEAP by 2004, 10 years after its introduction. An
international ad hoc committee was again established
to ensure continued universal use. The revisions of CEAP
included refinements of several definitions used in
describing CVD and of the C classes of CEAP. In addition,
the descriptor n, meaning no venous abnormality identi-
fied, adding the date of classification, and the anatomic
level of clinical investigation were incorporated into the
document, as well as offering a simpler alternative to the
full (advanced) CEAP classification.2

Since the 2004 revision of CEAP, it has become apparent
that the revised classification is still limited in some areas,
and there is a need for more precise nomenclature,12,13

better description of the properties of diagnostic tests,14

and better definitions of the underlying pathology.15

As with any reporting standard or clinical classification,
CEAP has limitations. It was designed as a descriptive
classification and does not attempt to measure disease
severity or outcomes of therapy. The importance to
some clinicians of assessing severity and outcomes
sometimes leads to misuse of CEAP and has resulted in
criticism of its inability to address these issues. However,
the value of CEAP in clinical practice relates to its
simplicity and practicality, recognizing that limited data
result in some loss of specificity. Capturing more detailed
information has been resisted by each CEAP revision
committee because, as a detailed classification system,
it requires more data entry time and expertise.
In May 2017, the AVF created a CEAP Task Force and

charged itwith critically analyzing the current CEAP classifi-
cation systemand recommending revisions,whereneeded.
REVISION PROCESS
To maintain the continuity and uniformity of the CEAP

revision process through multiple versions, the following
guiding principles were adopted by the task force.
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Preservation of the reproducibility of CEAP. As a
descriptive classification, the sole purpose of CEAP is to
describe a patient with CVD at a single point in time.
Reproducibility is the most important property of
CEAP, meaning that two different clinicians assessing
the same patient at the same time point should agree
on the patient’s CEAP classification. However, repeat-
ability (assessing the same patient at a different time
point when the disease may have progressed) and
responsiveness (assessing change in CEAP after treat-
ment) are not the focus of CEAP. Therefore, only studies
that address the reproducibility and other important
properties of a descriptive classification, such as speci-
ficity and precision, were considered in the analysis of
evidence and revision process.

Compatibility with prior versions. Although revisions
reflecting an evolution in our understanding of CVD are
necessary, a substantial body of scientific literature has
been accumulated during the 25 years of CEAP use
worldwide. Extensive revisions of the current CEAP classi-
fication may make newer studies incompatible with the
existing literature and limit opportunities for future
meta-analyses and comparative evidence synthesis.
Therefore, revisions should be conducted with a goal of
allowing comparisons between the newest and previous
versions of CEAP.

Evidence based. Revisions should only be made when
they are supported by an appropriate level of evidence.
A structured expert consensus, using a modified Delphi
technique, was defined as a minimal standard of appro-
priate evidence.

Practicality. As in previous versions of CEAP, a balance
is needed between a highly specific and detailed
description of a patient with CVD and a classification
that allows for practical use in routine clinical settings.
Simplicity and practicality should remain as important
principles of any CEAP revisions.

PROCESS OF REVISION
A modified Delphi process was implemented in four

phases for development of a consensus regarding
CEAP revisions. During the first phase, four working
groups representing each category of CEAP (Table I)
were formed.
Table I. Working groups of the American Venous Forum (AVF)

Co-chairs: Fedor Lurie

Group Group leader

C Mark Meissner William

E Elna Masuda Michae

A Harold Welch Anthon

P Ruth L. Bush Nicos L
Each working group collected and analyzed publica-
tions that either directly addressed the CEAP classifi-
cation or provided examples of CEAP use that
suggested CEAP revision was necessary. Each group
made a list of suggested revisions with a detailed
rationale for each suggestion. During the second
phase, suggestions from all groups were shared and
discussed by the entire task force as well as the advi-
sory committee, which included representatives from
prior versions of CEAP, with the intent to maintain
compatibility of the current revisions with earlier ver-
sions (Table II).
Suggested revisions that resulted in disagreement

among the members of the task force were returned
to the corresponding working group for clarification
and additional justification. This phase was concluded
during a face-to-face meeting of the task force during
the 30th AVF Annual Meeting in February 2018, and
disputed suggestions for revision were discussed. Voting
for each proposal was concluded when at least 90% of
task force cast a vote, with a 75% majority necessary
for accepting a revision. The voting documents reviewed
by all voters included suggested revisions, description of
the reasons for a revision, and supporting evidence. The
voting options included undecided, with a request for
discussion. The details of the process are depicted in
the Fig. During the final phase, the results of the two
prior rounds of voting were reviewed, to establish a
consensus on all proposed revisions, reconcile a lack of
a sufficient number of votes for adopting any revision,
and discuss revisions that required additional consensus.
The third phase was completed at the face-to-face
meeting during the 31st AVF Annual Meeting in
February 2019. The fourth and final phase was writing
and revising the manuscript and reaching agreement
by each task force member.
LIMITATIONS OF THE 2004 CEAP VERSION AND
THE RATIONALE FOR REVISION
Despite the proven usefulness of CEAP, potential limita-

tions have been identified, particularly with respect to
the clinical (C) classification, the most widely used
component of CEAP.16 There are fundamentally two
types of instruments for the measurement of health sta-
tus: discriminative instruments are designed to measure
CEAP Task Force

and Marc Passman

Group members

Marston, Cynthia Shortell, Tomasz Urbanek, Fabricio Santiago
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Frank Padberg
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cross-sectional differences between individuals at a sin-
gle point in time, whereas evaluative instruments are
designed to measure longitudinal changes within peo-
ple over time.16,17 Statistically, these instruments are
very different, and although both depend on a high ratio
of signal to noise (measurement error), the signal in the
case of discriminative instruments indicates differences
between patients, whereas for evaluative instruments it
denotes longitudinal changes within patients that reflect
changes in health status.17 Discriminative instruments
should include key components of the disease that are
Evidence review. Suggestions for revisions

Group C

Task Force Discussion

suggested revisions

Consensus NOYES

Additional justifications, revisions, consolidations

Task Force Discussion. 

Task Force Discussion

Accept Reject

Undecided

1st Vote

Group E Group A Group P

7 2 4 5

Group C Group E Group A Group P

Group E Group A Group P

2nd Vote

Group C

Additional justifications, revisions, consolidations

Accept
N=9 (1 consolidated)

Reject 
N=8

Fig. Evidence review: suggestions for revisions.
stable, at least over short periods of time; have a limited
number of options and clear definitions that enable uni-
form interpretation; and have large and stable between-
subject variation.18 Notably, responsiveness to change is
not a relevant consideration for discriminative instru-
ments. From a simplistic standpoint, discriminative in-
struments place patients into homogenous bins with
similar clinical features, natural histories, and response
to treatment, whereas evaluative instruments measure
improvement or deterioration in response to treatment
or the natural history of the disease. In the specific case
of venous disease, CEAP was designed to be a purely
discriminative instrument; the Venous Clinical Severity
Score (VCSS) is its evaluative complement.19,20

At least some of the criticisms of CEAP stem from mis-
conceptions that CEAP is an evaluative instrument that
quantitatively measures severity and change over time
or in response to treatment, rather than being a descrip-
tive instrument designed to categorize patients.
Although the C classification is arranged such that
more severe manifestations of venous disease are
assigned a higher category, CEAP is purely a categorical
instrument, not a linear ascending score. Thus, in
describing patient populations, absolute numbers and
percentages of each category should be presented,
rather than a mean score. Although few would argue
that disease severity is substantially worse in a patient
with a venous ulcer than in a patient with uncompli-
cated varicose veins, CEAP is not a quantitative severity
scale or scoring system and is not designed to reflect
changes over time. Other evaluative instruments, such
as clinical severity scores (eg, the VCSS) and patient-
reported outcome measures (Aberdeen Varicose Vein
Questionnaire, Chronic Venous Disease Quality of Life
Questionnaire, VEnous INsufficiency Epidemiological
and Economic StudydQuality of Life/Symptoms) are
designed specifically for this purpose.21

Despite these misconceptions regarding CEAP, a num-
ber of potential shortcomings that were identified in the
literature and reviewed by the task force include the
following.

1. The C0 category, designating no visible or palpable
signs of venous disease and including both asymptom-
atic (A) and symptomatic (S) patients, is perhaps the
most overlooked category in CEAP. However, it has
been noted that symptomatic patients (C0S) actually
comprise two groups of patients: those with venous
symptoms, no signs of venous disease, with reflux or
obstruction identified on routine investigation; and a
second group with venous symptoms, no venous signs,
and no pathologic findings. The former would be
designated as C0S Ep or s A s, d, and/or p P r or o and the
latter as C0s En An Pn. It has accordingly been sug-
gested that C0S be subdivided into two subclasses
based on the presence or absence of reflux or
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obstruction on routine investigative studies. However,
because these subclasses are well-defined using the
E, A, and P classifications, subdividing C0 would
unnecessarily complicate the instrument.

2. The C2 clinical class includes varicosities of variable
origindsaphenous, accessory saphenous, and
nonsaphenousdwhich may have different implica-
tions with respect to natural history and treatment.15

Although this may be true, even basic CEAP is
designed such that the C classification is only one
component of a patient or population’s description.
The C designation is specifically designed to be used
in conjunction with the appropriate E, A, and P de-
scriptors, which should account for differences in
anatomy.

3. The diameter of the vein may influence both symp-
toms and treatment and is not included in CEAP.10,16

4. The C3 category is overly broad and does not include
potentially important subcategories of edema. The
C3 class does not quantify the degree or extent of
edema or recognize other causes of leg edema.16 For
example, transitory ankle edema at the end of the
day likely has a different pathophysiology and natural
history than severe permanent edema, which may
also have different implications for treatment. In addi-
tion, bilateral edema is more likely due to a systemic
disease than unilateral edema which invariably had
a regional or local component. The current C3 cate-
gory also fails to recognize the degree of associated
induration (firm vs soft)20 and does not specifically
recognize phlebolymphedema.

5. Corona phlebectatica is not recognized as a more
advanced sign of CVD. This criticism is perhaps the
most common of CEAP, because many investigators
consider corona phlebectatica to be an early marker
of progression from uncomplicated to advanced
CVD.10,22

6. CEAP does not recognize recurrent varicose veins
after intervention.22

7. CEAP does not differentiate between an initial and
recurrent ulcer.

8. There is a lack of strict additivity of C categories; that
is, not all patients with advanced venous disease, spe-
cifically venous ulcers, demonstrate all manifestations
of C1 through C4 disease.23 As discussed, as a descrip-
tive instrument, CEAP is not intended to have a strictly
linear progression from one C class to the next.
Because discriminative instruments optimally
demonstrate cumulative scaling, this is potentially a
valid criticism. However, CEAP is consistent with our
understanding of the pathophysiology of venous dis-
ease and it is recognized that cumulative scaling is
not possible for this instrument.

9. Despite being designed for the classification of lower
extremity venous disease, CEAP does not adequately
account for lower extremity manifestations of pelvic
and abdominal venous disorders, including venous
claudication and pelvic origin lower extremity varices.
Efforts are currently in progress to develop a classifica-
tion scheme for pelvic and abdominal venous disease
and are beyond the scope of this revision of CEAP.
However, given the frequent inter-relationship be-
tween abdominal, pelvic, and lower extremity venous
disorders, it is clear that any such classification should
be both consistent with and complementary to CEAP.

10. The secondary CVD category of CEAP includes only
intravenous causes of venous disease (venous wall
and/or valve damage resulting from conditions that
include DVT, traumatic arteriovenous fistulas, primary
intravenous sarcoma, or other). The extravenous
causes, in which case there is no obligatory venous
wall or valve damage, yet symptoms are present
owing to a condition affecting venous hemodynamics
either locally or systemically, are not included in the
classification. Such conditions include central venous
hypertension (obesity,24-28 congestive heart failure,29-31

nutcracker syndrome, and pelvic and venous conges-
tion), extrinsic compression, or muscle pump dysfunc-
tion owing to motor disorders (paraplegia, arthritis,
chronic immobility, frozen ankle, severe sedentary
state32-41).

11. Using numbers for venous segments under A of CEAP
is not practical. In clinical practice as well as in the
literature, standard abbreviations for venous seg-
ments are used almost exclusively.

12. Addressing all four components of the CEAP classifi-
cation provides much more complete description of
an individual patient and patient population than us-
ing just a clinical class C. The majority of publications
to date do not directly state the E, A, and P compo-
nents of the classification, although frequently pro-
vide description of patients included in the studies
as having primary disease (Ep), and describing
anatomic distribution of reflux, obstructed venous
segments (A and P), and so on. Such indirect use of
CEAP classification is partially due to perceived
complexity of this instrument, and to an inconve-
nience of replacing routine set of terminology with a
new system.
REVISIONS TO THE CLINICAL (C) CLASSIFICATION
Although incorporating many observations made since

the last revision, the fundamental tenets of Clinical (C)
CEAP remain unchanged in this revision. The clinical def-
initions included in the 2004 revision of CEAP for each
classification have been preserved. The new revised C
designation is presented in Table III. As in the 2004 revi-
sion, basic CEAP should report the single highest C clas-
sification in a limb, and advanced CEAP should report all
C classes present in the limb. Each clinical class should
be further characterized by a subscript indicating the
presence (symptomatic, s) or absence (asymptomatic,
a) of symptoms. Approved revisions to the C designation
include the following.

Subscript for C2 and C6 classes recurrent (r) disease.
Venous diseases, particularly varicose veins (C2) and
venous ulcers (C6), tend to recur. Recurrent disease is a



Table III. The 2020 revision of CEAP: Summary of clinical (C) classifications

C class Description

C0 No visible or palpable signs of venous disease

C1 Telangiectasias or reticular veins

C2 Varicose veins

C2r Recurrent varicose veins

C3 Edema

C4 Changes in skin and subcutaneous tissue secondary to CVD

C4a Pigmentation or eczema

C4b Lipodermatosclerosis or atrophie blanche

C4c Corona phlebectatica

C5 Healed

C6 Active venous ulcer

C6r Recurrent active venous ulcer

CVD, Chronic venous disease.
Each clinical class subcharacterized by a subscript indicating the presence (symptomatic, s) or absence (asymptomatic, a) of symptoms attributable
to venous disease.

Table IV. The 2020 revision of CEAP: Summary of etiologic
(E) classification

E class Description

Ep Primary

Es Secondary

Esi Secondary e intravenous

Ese Secondary e extravenous

Ec Congenital

En No cause identified

Journal of Vascular Surgery: Venous and Lymphatic Disorders Lurie et al 347

Volume 8, Number 3
clinical definition including true recurrences, residual
veins, and varicose veins occurring as a consequence of
disease progression after prior treatment.42,43 In some
cases of recurrent varicose veins and venous ulcers,
recurrent disease may have a different natural history
and may require different treatment strategies. Rather
than subcategorizing the C2 and C6 categories, the
subscript (r) for recurrence has been added to the class
designation (ie, C2r or C6r).

Addition of corona phlebectatica to the C4 class and
subdivision into 3 categories (C4a, C4b, and C4c). Accord-
ing to the 2004 revision of CEAP, corona phlebectatica is
defined as a fan-shaped pattern of numerous small in-
tradermal veins on the medial or lateral aspects of the
ankle and foot. Synonyms include malleolar flare and
ankle flare. Although such lesions would likely be classi-
fied as telangiectasias (C1) in the 2004 revision of CEAP,
many venous authorities consider corona phlebectatica
to be an early sign of advanced venous disease and to
warrant inclusion in more advanced C categories. Clinical
data from a series of 872 patients evaluated by 49 venous
specialists demonstrated a statistical association be-
tween corona phlebectatica and more advanced C
clinical class.23 A pattern of blue telangiectasias, consis-
tent with corona phlebectatica, has also been found to
have good sensitivity (91%) but marginal specificity (52%)
for advanced venous disease (C4-C6).

44 Perhaps most
importantly, patients with corona phlebectatica have
been demonstrated to be 5.3 times more likely to
develop an ulcer, a risk of similar magnitude to other C4

skin changes.45 To account for this association of corona
phlebectactica with more advanced venous disease,
designation of corona phlebectatica as C4c was made,
leaving hyperpigmentation or eczema as C4a and lip-
odermatosclerosis or atrophe blanche as C4b unchanged.
Although CEAP is a descriptive classification, some ele-
ments of this classification are listed in the order that
may be seen as an increased severity of the signs. For
example, varicose veins are classified as C2 and venous
ulcer as C6. Keeping this order of listing in the revised
classification should not be interpreted as a reference to
clinical severity. An appropriate instrument, such as the
VCSS, should be used to assess severity of the disease.
REVISIONS TO THE ETIOLOGIC (E)
CLASSIFICATION
Documenting etiology of venous disease is critically

important, as it determines prognosis, guides treatment
choices, and affects outcomes. The 2004 CEAP stratified
E classification into congenital, primary, and secondary
categories. Although etiologies have not changed in
the revisions, more information on the subgroups has
been recommended, resulting in a clearer description
of each E subclass of the CEAP classification. The revised
E designation is presented in Table IV. Approved revisions
to the E designation include the following.

Refinement of the definition of Ep. The primary etio-
logic subclass is one of the most common causes of
venous insufficiency, yet description of primary disease is
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often under-recognized or poorly defined. In the 1996
CEAP, primary etiologic problems were described as
“neither congenital nor having any identifiable cause.” In
the 2004 CEAP, there was no change in the description
but En was added to subcategorize those with “no venous
cause identified.” A more refined definition of primary
etiology is that primary disease is a degenerative process
of the venous valve and/or venous wall, leading to valve
and/or vein wall weakness and dilatation that results in
pathologic reflux, demonstrated by imaging. These find-
ings are devoid of scarring or vein wall thickening typical
for post-thrombotic syndrome. In the revised CEAP clas-
sification, there should be no other factors that would
classify the process as congenital or secondary.

Subcategorization of the Es classification. The limita-
tion of the 2004 CEAP Es classification is that there is
no clear-cut description of the two different etiologies
for secondary venous disease. There are many examples
of intravenous pathology and extravenous pathology,
both of which can lead to similar clinical venous signs
and symptoms. Owing to an increased understanding of
the impact of these secondary causes and the necessity
for treatment options addressing different components,
the need to subcategorize Es is now more important. Es

is subcategorized to recognize intravenous secondary
causes of venous disease (Esi), which is defined as any
intravenous condition causing venous wall and/or valve
damage, resulting from conditions such as DVT, trau-
matic arteriovenous fistulas, primary intravenous sar-
coma, or other luminal change internal to the vein; and
extravenous secondary causes (Ese), in which case there is
no venous wall or valve damage, yet symptoms are pre-
sent owing to a condition affecting venous hemody-
namics either locally or systemically, such as central
venous hypertension (eg, obesity, congestive heart failure,
nutcracker syndrome, and pelvic and venous conges-
tion), extrinsic compression due to mass effect (eg,
extravenous tumor and local fibrosis, such as retroperi-
toneal fibrosis), or muscle pump dysfunction owing to
motor disorders (eg, paraplegia, arthritis, chronic immo-
bility, frozen ankle, or severe sedentary state).46,47

Combinations of etiologic states can coexist. At times,
bothprimary and secondary and intravenous andextrave-
nous etiologic states can be present.When there are com-
binations of etiologic states, multiple subscript notations
maybenecessary. For example, primary varicose veins (su-
perficial refluxwithoutprior acute venous thrombosis) can
be present with prior DVT. Because the varicose veins are
primary and the DVT is secondary, the description for
this etiology would be Epsi to describe the clinical picture
from an etiologic perspective. Another example would
be nonthrombotic iliac vein compression (May-Thurner
syndrome), where the etiology may be associated with
pure extrinsic compression (nonthrombotic iliac vein
lesions), but may also be associated with intraluminal
obstructive findings secondary to extrinsic compression;
the description for this etiology would be Esie.

Refinement of the definition of Ec. Based on the 1996
and 2004 CEAP versions, the Ec, or congenital category,
currently refers to the congenital abnormality that may
be apparent at birth or can be recognized later. This is
a limited definition and is made more complete by
expanding to include the following: the congenital cate-
gory now includes conditions present at birth, but not
limited to venous agenesis, venous malformation (such
as Klippel-Trenaunay syndrome), and arteriovenous
malformation that can result in signs and symptoms of
venous disease. Each of these presentations may or may
not be present at birth, but may also manifest later in life.

Refinement of the definition of En. The descriptor En

was added to CEAP in 2004. It refers to no venous abnor-
mality identified. This designation can be confusing,
because thedefinition overlapswith theEp subclass for pri-
mary or idiopathic etiology, which also included an unde-
termined cause. To clarify, the En descriptor should be
present when no other venous etiology (Ep, Esi, or Ese, Ec) is
found, yet there are clinical signs and symptoms that can
be consistent with those typically associated with venous
disease. Basically, this is a category of exclusion.48,49

REVISIONS TO THE ANATOMIC (A)
CLASSIFICATION
As with the 2004 CEAP, the anatomic site(s) of the

venous disease should be described as superficial (As),
deep (AD), or perforating (Ap) vein(s). One, two, or three
systems may be involved in any combination. The limb
being reported with CEAP should be identified (right[R]
and left[L]). For reports requiring greater detail, the spe-
cific anatomic involvement of the superficial, deep, and
perforating veins should be localized by use of the
anatomic segments but documented under the patho-
physiologic P class corresponding with that vein
segment as per 1996 and 2004 CEAP. The revised specific
A designations are presented in Table V. Approved revi-
sions to the A designation include the following.

Use of anatomic abbreviations instead of numbers.
The numbering classification for vein segments in
advanced CEAP anatomic was believed to be too diffi-
cult to effectively use; they are difficult to recall, having
no systematic rationale or other association, so using
standard abbreviations derived from anatomic terms
are easier to interpret and remember.50 Additional
abbreviations also allow the expansion of anatomic
locations not previously specified. To maintain compati-
bility with prior CEAP documents, the new abbreviations
should be linked electronically to the previous system of
segment numbers. Although the detailed elaboration of
venous disease in this form may seem unnecessarily



Table V. The 2020 revision of CEAP: Summary of anatomic (A) classification

A class Description

As Superficial

Old Newa Description

1. Tel Telangiectasia

1. Ret Reticular veins

2. GSVa Great saphenous vein above knee

3. GSVb Great saphenous vein below knee

4. SSV Small saphenous vein

AASV Anterior accessory saphenous vein

5. NSV Nonsaphenous vein

Ad Deep

Old Newa Description

6. IVC Inferior vena cava

7. CIV Common iliac vein

8. IIV Internal iliac vein

9. EIV External iliac vein

10. PELV Pelvic veins

11. CFV Common femoral vein

12. DFV Deep femoral vein

13. FV Femoral vein

14. POPV Popliteal vein

15. TIBV Crural (tibial) vein

15. PRV Peroneal vein

15. ATV Anterior tibial vein

15. PTV Posterior tibial vein

16. MUSV Muscular veins

16. GAV Gastrocnemius vein

16. SOV Soleal vein

Ap Perforator

Old Newa Description

17. TPV Thigh perforator vein

18. CPV Calf perforator vein

An No venous anatomic location identified
aNew specific anatomic location(s) to be reported under each P (pathophysiologic) class to identify anatomic location(s) corresponding to P class.
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complex, it provides universally understandable de-
scriptions, which may be essential to investigators in
the field. For standardized reporting in scientific jour-
nals, a more precise anatomic grouping of those with
the same types of disease allows better comparative
analysis and enables the outcomes of treatments to
be assessed more accurately. Furthermore, reports
that use more precise anatomic CEAP can be
compared with each another with much greater
certainty.
REVISIONS TO THE PATHOPHYSIOLOGIC (P)
CLASSIFICATION
The current 2004 CEAP P pathophysiologic class

has basic and advanced designations. The basic
designation includes: r (reflux), o (obstruction), r,o
(reflux and obstruction), and n (no venous patho-
physiology). The advanced CEAP is the same with
the addition of any (one or more) of named specific
A anatomic venous segments. The newly revised
specific P designation are presented in Table VI.
Approved revisions to the P designation include the
following.

Continue basic P classifications and use new A ab-
breviations for advanced anatomic segments. Although
it is recognized that use of the anatomic notations for
each P category increases the complexity of CEAP, the
recommendation of the task force was to continue cur-
rent format outlined in 2004 CEAP. With the revision
made in abbreviations for anatomic locations, those us-
ing advanced CEAP should replace prior numerical sub-
scripts with new anatomic abbreviations.



Table VI. The 2020 revision of CEAP: Summary of patho-
physiologic (P) classification

P class Description

Pr Reflux

Po Obstruction

Pr,o Reflux and obstruction

Pn No pathophysiology identified

**Advanced New abbreviations for specific A anatomic
location(s) to be reported under each P
Pathophysiologic class to identify anatomic
location(s) corresponding to P class.
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Continue the Pn classification for no venous patho-
physiology identified. In some patients, there may be no
underlying venous pathology such as reflux and/or
obstruction, but stigmata of CVD exist nonetheless.
Hemodynamic changes can take place in the venous sys-
tem with or without the presence of valvular incompe-
tence or reflux, leading to skin changes and ulceration.
The task force recommended continuation of the Pn

classification.

OTHER PROPOSED REVISIONS
The four working groups have proposed several revi-

sions that have not been approved by the task force at
this time. The main reason they did not gain approval
is the lack of evidence supporting these revisions and
the concern that these revisions will increase variability
in reporting or complicate the clinical use of the CEAP
classification.
The following revisions were proposed by the C working

group, but were not approved by the task force: subcat-
egorization of the C0 class to include those with venous
symptoms, no signs, and no reflux or obstruction and
those with venous symptoms, no signs, and the presence
of reflux or obstruction; subcategorization of the C1 class
to separately designate telangiectasias and reticular
veins; creation of a single class (C5) for healed, active, or
recurrent ulcers, effectively collapsing categories C5 and
C6, and eliminating the C6 class; and changing numerical
subscripts to alphabetical subscripts (eg, C4a would now
be C4.1).
Although these proposed changes reflected some of

the prior criticisms of clinical C class, the task force felt
that these changes would unnecessarily increase the
complexity of the C classification, would be too disrup-
tive to current familiarity, and would significantly affect
compatibility with evidence-based prior versions of
CEAP.
Other proposed revisions proposed by the E working

group included other veins not previously accounted
for anatomically in the 2004 CEAP document. These
anatomic locations included the renal vein, ovarian
vein, uterine vein, lumbar vein, intersaphenous vein,
gluteal vein, and pudendal vein. These additions would
allow for the inclusion of parts of the venous system not
previously addressed in our understanding of the evolu-
tion of lower limb venous disorders and sites of treat-
ment, but that are now part of modern venous
management in lower extremities. However, this pro-
posal was not approved by the task force owing to a
lack of evidence supporting the connection of these
anatomic locations and lower extremity venous
disorders.
Recognizing that there is no allowance or designa-

tion in the 2004 CEAP document for other contrib-
uting patient-level factors which may augment or
worsen venous disease severity, the P working group
proposed including designations for morbid obesity
(body mass index >30 kg/m2), symptomatic conditions
leading to right heart failure, and conditions leading to
impaired calf muscle pump. These contributing factors
may stand alone as pathophysiologic mechanisms or
in conjunction with valvular incompetence or reflux.
However, at this time the task force did not identify
enough evidence to clearly support adding these
factors to P classification of CEAP, and from a practi-
cality perspective, these would increase the
complexity of P.

CONCLUSIONS
Since its initial development, the CEAP classification

has been and continues to be an important contributor
to progress in the field of CVD. It has become a univer-
sally accepted standard in research and reporting.
Although the stability of classification is essential for
maintaining scientific and clinical advancement, contin-
uously accumulated evidence and knowledge require
revisiting the classification and its definitions and
revising them when necessary. This 2020 CEAP revision
is a result of a rigorous process of evidence analysis.
Although several proposed changes were not included
in the final version, proponents of these and other future
potential revisions are encouraged to develop and pub-
lish supporting evidence. When such evidence is avail-
able, the AVF Task Force will revisit the CEAP
classification system, making revisions as part of a
continual process and maintaining the integrity of
CEAP as the universally accepted classification system
and reporting standard for CVD.
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