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INTRODUCTION: Management of Chronic Venous Disease: A Canadian Perspective

Chronic Venous Disease is a very common entity encompassing everything from spider (telangiectasia) and varicose
veins to more advanced findings and skin changes including venous ulceration. The prevalence of chronic venous
disease in adult populations can exceed 60 per cent with at least half (more than 30 per cent) presenting with symp-
toms and or signs that impact their health and or quality of life.!> Chronic venous disease is indeed chronic and
while there are many effective treatments, symptoms and findings can persist and will often progress over time.>-#

While it is reasonable to presume that virtually all primary care practices in Canada will have significant
numbers of patients with Chronic Venous Disease (CVD), practitioners will have varying degrees of experience
and comfort in managing patients with CVD thus may look for assistance, particularly for those patients with more
advanced stages of disease.

The following chart highlights practitioners that have taken a particular interest in the management of patients

with Chronic Venous Disease:

Practitioner Description

Phlebologists Physicians with a specific interest and
additional experience in management

of venous disease

Vascular Surgeons/
General Surgeons
/ Interventional
Radiologists

Physicians with additional training
and experience in the management
of CVD;

Variable level of interest, experience
and involvement in CVD management

Governing body

Canadian Society of Phlebology;
American Vein and Lymphatic Society;
International Union of Phlebology

Canadian Society for Vascular Surgery;
Society for Vascular Surgery

(United States);
European Society for Vascular Surgery

Numberin Canada

Approximately 170 members of the
Canadian Society of Phlebology®

Approximately 200 Vascular Surgeons
in Canada®;

Difficult to quantify General Surgeons
and Interventional Radiologists
with this practice focus

Health care costs in Canada are covered by (provin-
cial) government insurance plans, however in some
instances by supplemental employer or private plans
and/ or patients themselves. The organization, delivery
and oversight of health care services varies amongst
the provinces and territories and results in disparities
in availability of and coverage for certain treatments
including those related to the management of chronic
venous disease.

We are therefore tasked to manage a very common
problem while challenged on a number of fronts in-
cluding access to a relatively low number of specialists
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with interest and experience, limited availability and
coverage for some diagnostic tests and treatments, and
perhaps an overall perception of lower acuity or clinical
significance of chronic venous disease. Recognition of
these challenges and an improved understanding of
chronic venous disease in general can help us take steps
towards addressing some gaps in care and improving
the general well-being of many of our patients.

PURPOSE AND SCOPE

The overall goal of this paper is to provide a high level,
practical approach to identifying and classifying our



patients with varicose veins and chronic venous disease
in a manner that recognizes and is consistent with cur-
rent resources and accessibility in Canada. We feel that
it will have value to both primary care practitioners and
those with a further practice focus on CVD. In primary
care practices this can help facilitate early identification
of those patients who would most benefit from con-
servative management options or a specialist referral
for further investigation and intervention. Physicians
and surgeons who have a devoted interest in chronic
venous disease may find this review helpful in the or-
ganization and structure of their own practice, and in
communication with their referring physicians to help
clarify the respective roles that primary care practi-
tioners and consultants can play in the management or
co-management of their patients with CVD.

In our review we refer to the consensus guidelines
published by the leading international organizations
focused on management of chronic venous disease,
namely the Society for Vascular Surgery / American
Venous Forum, the European Society for Vascular
Surgery, and the American Vein and Lymphatic Soci-
ety.” 1! Inaddition we reference selected key papers and
developments, which have helped in the establishment
of these guidelines or occurred in the years following
their publication. In the interest of time and space we
will focus on and provide information that we feel is
fundamental and helpful to Canadian physicians and
surgeons. We encourage readers who are in search of
further information to directly access the very compre-
hensive source documents.

METHODOLOGY

The Canadian Society for Vascular Surgery put out a call
for interest for members who wished to participate in an
initiative that focused on providing guidance for best
clinical practice in the management of varicose veins
and chronic venous disease in Canada. Six vascular
surgeons and one physician assistant from diverse, rep-
resentative practice settings (community and academic)
and stages of career were selected. Participants were
asked to identify and disclose any existing relationships
and or potential conflicts of interest that could impact
the process, content and ultimately recommendations of
the document. The scope, structure and ultimate goals
of the project were identified with the understanding
that the overall objective was to identify, summarize and
interpret existing guideline from a Canadian context.

An initial search of the English literature was per-
formed to identify the most up to date guidelines on
the management of chronic venous disease (as noted in
the previous section). Authors were assigned sections
and asked to refer to these guidelines and any other
significant papers or interval developments related to
current clinical practice. The sections were submitted
to the project lead and collated into a larger document.
Through an ongoing iterative process all members ed-
ited and condensed the work into the final document.

The last step was the creation of consensus rec-
ommendations with the addition of identifying any
potential barriers in current Canadian practice. These
recommendations do specifically refer to existing guide-
lines (and leave grading systems as they had established),
as well as any other supporting evidence identified in
our review.

ORGANIZATION AND OUTLINE

This document is organized to cover the following topics
we feel are most relevant to understanding and classify-
ing chronic venous disease. These include Background,
Clinical Presentation, Diagnostic Imaging, Classification
and Scoring Systems. A complimentary review will
further explore Treatment and Post-Treatment Follow
Up and Assessment. The two documents in conjunction
aim to provide an overview of comprehensive care
of varicose veins and chronic venous disease for the
primary care practitioner and those with a particular
interest in this field.

BACKGROUND

Definition / Terminology

Any understanding of chronic venous disease should
start with knowing background information regarding
the prevalence - how common is it; anatomy — how
do we name and describe veins; etiology — how does it
arise; and risk factors — what can predict increased risk
or who is at risk?

Brief Summary of the consensus guidelines

The prevalence of chronic venous disease is very high.
Itis a very wide spectrum of disease involving anything
from symptoms in the absence of clinical findings to
varicose veins (small and large), edema to large venous
ulcers. The clinical presentation and classification of
CVD will be discussed further in latter parts of this
document. In its’ broadest definition, symptoms and
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or signs of CVD can be found in more than 60 per cent
of adults.!2

Anatomic descriptors and terminology have been
standardized to describe superficial veins (which lie
below the skin and above the muscle fascia), deep veins
(which accompany arteries) and the perforating veins
that travel between the superficial and deep systems.!?
Bicuspid venous valves direct flow from distal to prox-
imal and superficial to deep veins.

The etiology or pathophysiology of chronic venous
disease in simplest terms is attributed to reflux (re-
versed flow through the valves), obstruction or both.
7913 There are additional factors such as inadequate or
incomplete venous emptying due to poor use of the calf
muscle pump. With respect to superficial venous reflux,
failure of the valve is not considered to be the primary
pathophysiology, rather it is secondary to a weakening
or defect in the smooth muscle of the vein wall leading
to loss of elasticity, local dilation and a resulting inabil-
ity of the valve leaflets to oppose. The resulting reflux
and increased venous pressure exacerbate the problem,
further weakening the vein walls below the incompetent
valve. In deep veins, post-thrombotic obstruction and or
secondary deep valve reflux due to scarring from previ-
ous thrombus are more significant than primary reflux.
A full description is beyond the scope of this review but
there is also a fair bit of evidence that venous pooling,
increased sheer stress on the venous endothelium and
chronic inflammation are significant etiologic factors
in the development and progression of varicose veins
and venous disease.

Established risk factors include family history /
genetic predisposition, older age, female gender, pre-
vious pregnancy, obesity, height, and occupations that
require prolonged standing or are sedentary (prolonged
sitting).”*!*  Other contributing factors could be a past
history of deep venous thrombosis, arteriovenous fistulae
(congenital or acquired), or in rare instances increased
abdominal pressure resulting from a mass or tumor.

Application to (Canadian) Practice

(In contrast to some of the sections below) there are no
considerations regarding prevalence, anatomy, etiology
nor risk factors that are particularly unique or differ-
ent to practice in Canada. Practitioners can simply be
reminded that chronic venous disease is very common
in the population as a whole and perhaps even more so
in those with identified additional risk factors.
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CLINICAL ASSESSMENT

Definition / Terminology

Clinical Assessment refers to the performance and
documentation of the relevant history and physical
examination of patients presenting with chronic ve-
nous disease. Together with imaging (where indicated)
clinical assessment is key to scoring and classification
systems described in later sections.

Brief Summary of the consensus guidelines

There is a highly variable presentation for patients with
chronic venous disease and it is important to note that
symptoms are not necessarily well correlated to find-
ings on physical examination. Patients with very large
varicosities and or secondary skin changes may report
little to no symptoms while some patients with relatively
unimpressive findings may have significant complaints.
A thorough history for a patient presenting with
chronic venous disease should cover common risk fac-
tors noted earlier including family history, occupation,
prior pregnancies and any associated complications
such as previous deep or superficial venous thrombosis,
bleeding from varicosities or open wounds / ulcers.
Local and generalized symptoms should be document-
ed.”>!> Common symptoms attributed to varicose veins
included local throbbing, itching, burning or tingling
over the varicosities. For chronic venous disease as a
whole there are often more generalized symptoms of
leg heaviness, fatigue, and / or a sense of fullness or
swelling. Symptoms are often worse in warmer weather,
after prolonged standing or sitting and at the end of
the day. Rest and elevation help relieve the symptoms.
Some patients may not have any symptoms but can be
sufficiently concerned about the appearance that results
in a significant impairment in reported quality of life.
Findings on physical examination (which at least
in part should be done with the patient in a standing
position) can range from a few clusters of spider veins or
telangiectasia to much larger bulging varicosities, edema
and skin changes ranging from early pigmentation and
eczema to atrophy of the subcutaneous fat and active or

7915 The location and extent of var-

healed ulceration.
icosities and or skin changes may give some indication
of the origin or site of reflux. Bedside tests including the
use of a tourniquet or hand-held doppler have been em-
ployed to “diagnose” or localize the source of reflux but

these generally have poor sensitivity and or specificity.””



Application to (Canadian) Practice

For primary care physicians an understanding of the key
history, symptoms and signs to identify in the clinical
assessment of chronic venous disease should not be
underappreciated as this information alone can allow
for the provision of advice and initial (conservative)
treatment measures. These findings will also inform

Clinical Assessment Recommendations

Recommendation

the need for further investigation or specialist referral.
For consultants a comprehensive clinical assessment is
a key component in assessing where the patient fits in
the classification of their chronic venous disease and is
fundamental to scoring systems, which help measure
current status and response to treatment.

1. The CSVS recommends a directed history focused on common risk
factors, symptoms of venous disease, and possible complications
including venous thrombosis, ulceration or bleeding

2. The CSVS recommends a directed physical examination
performed with the patient standing when possible, to document
the presence of telangiectasia, reticular veins, varicose veins and
more advanced skin changes of venous disease

Existing Additional support  Applicability to
Guidelines orreferences Canadian practice
SVS/AVF - Ref 14,15 No barriers
Grade 1 Level A* All practitioners
ESVS - Class | Level C**
SVS/AVF - Grade 1 Ref 14,15 No barriers
Level A All practitioners

ESVS - Class | Level C

*The SVS/AVF use 2 grades (1,2) of recommendations and 3 levels of evidence (A,B,C)"1¢
** The ESVS use 3 classes (1, 11, 111) of recommendations and 3 levels of evidence (A,B,C)°

DIAGNOSTIC IMAGING

Definition / Terminology

Diagnostic imaging in chronic venous disease can em-
ploy a number of modalities including venous duplex
scanning, intravenous contrast venography, CT and
MR venography, intravascular ultrasound (IVUS) and
venous plethysmography. Of all these options the initial
and usually definitive imaging modality is a compre-
hensive venous duplex ultrasound study.

Brief Summary of the consensus guidelines

Venous Duplex Ultrasound: Venous duplex ultrasound
(VDU) assessment is the most commonly employed
imaging technique in the management of varicose veins
and chronic venous disease.” 1720 It is used to support
the diagnosis, define associated pathology and identify
the functional status of the deep and superficial veins
and map the anatomy of normal and abnormal veins.
VDU can identify complications such as deep (DVT)
and superficial venous thrombosis (SVT) with an ac-
curacy of 95-97% for a comprehensive study.?! Itisan
important tool in planning interventions and surveil-
lance after intervention and for identified complications.
VDU protocols are defined to assess for thrombosis and
/ or CVI (reflux) in the deep and / or superficial veins.

Specific mapping protocols are available to plan and
guide interventions. ‘Custom’ protocols can be defined
for focused assessment and surveillance.

Comprehensive venous testing, that includes assess-
ment of the deep veins from the vena cava to the tibial
veins and the superficial veins (both the great and small
saphenous and significant tributaries) from their junc-
tions to the ankle level, is the ‘gold standard’. Significant
incompetent perforating veins are documented. Studies
of the superficial systems for reflux are most often done
in supine and standing positions. Such testing gives a
tull picture of the venous anatomy and any structural
or functional pathology. The findings define the extent
of disease, identify certain complications (in particular
superficial vein thrombosis), contribute to understand-
ing the natural history, and provide guidance to con-
servative and interventional management. All patients
with CVD should be considered for a comprehensive
venous duplex study; modified or incomplete studies
should be noted as such and not relied upon to manage
CVD. Standard published protocols are available to
guide the technical performance and interpretation of
the studies.?*%°

The chart below further identifies imaging modalities
used less frequently and for specific circumstances such
as the planning or performance of specific interventions.
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Modality

CT and MR Venography?®

Contrast Venography?’

Intravascular Ultrasound
(IVUS)?8

Venous plethysmography
(air or straing gauge)?®

Image Provided/Use

Excellent cross sectional imaging

Acute iliofemoral deep vein thrombosis
« Diagnosis of bilateral leg swelling

To identify deep venous disease
« Provide details on severity and nature
of venous stenosis

Assess for venous obstruction, reflux
and calf muscle function

Recommended Use

+ Assess for intra-abdominal or pelvic venous obstruction/pathology
« Assess for vascular malformation in the extremities

« Diagnosis in rare circumstances
« Used for endovenous interventions (ie: coiling of pelvic varicosities;
venoplasty/stenting)

« For planning purposes
+ During intervention of deep venous disease

» Often a component of research protocols
+ Does not provide anatomic detail
» Seldom available in clinical practice

Application to (Canadian) Practice

Primary Care Physicians will be familiar with venous
duplex imaging but will be well served to know that
there can be a wide disparity in the extent and quality
of studies. Limited studies of the deep venous system
may be sufficient to rule out deep venous thrombosis
or obstruction but a far more comprehensive duplex

Diagnostic Imaging Recommendations

Existing

Recommendation

Guidelines

study of the superficial and deep venous systems will be
required for full classification and or planning interven-
tion in chronic venous disease. Venography, IVUS and
plethysmography are employed far less commonly and
will be generally organized or performed by specialists
to address specific questions or to plan or perform spe-
cific interventions.

Additional support
orreferences

Applicability to
Canadian practice

1. The CSVS recommends a venous duplex as the primary
study to diagnose, assess the anatomy and determine
pathophysiology in Chronic Venous Disease

2. The CSVS recommends the venous duplex be
performed with a standardized protocolin an
accredited non-invasive vascular laboratory

3. The CSVS recommends that further imaging modalities
such as venography, intravascular ultrasound and
plethysmography be reserved for selective circumstances
and or planning / performing interventions

vary by

ESVS -class and level

SVS/AVF - Grade 1 Level A Ref 17-25 Few barriers
ESVS - Class | Level A Venous Duplex widely
available
SVS/AVF - Grade 1 Level A Ref 17-25 Practice variable -confirm
ESVS - Class | Level A credentials and protocols
of local imaging facilities
SVS/AVF - Grade 1 Level B Ref26-29 Availability limited to

referral centres
modality

CLASSIFICATION AND SCORING
SYSTEMS

Definition / Terminology

The CEAP Classification System for Chronic Venous
Disease as developed and revised by the American
Venous Forum / Society for Vascular Surgery is the
internationally accepted standard for classifying pa-
tients with varicose veins and chronic venous disease
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and should be used by all Vascular Surgeons.”*3%32 The
Clinical (C), Etiologic (E), Anatomic (A) and Patho-
physiologic (P) descriptors and nomenclature provide
a clear understanding of the clinical picture and guide
treatment options.

There are also a number of questionnaires and scor-
ing systems used to provide more objective assessment
of symptoms and findings at time of initial presentation
and post treatment.



Brief Summary of the consensus guidelines
The CEAP Classification (overview)
Class Description

Clinical (C)
or ulceration

Scoring Scale

Location and size of veins, along with associated skin changes 0-6

Co- no visible sign of venous disease

C: - telangiectasia, reticular veins

C, - varicose veins

C3-edema

C4 - pigmentation, eczema, lipodermatosclerosis
Cs - healed ulcer

Ce - active venous ulcer

Etiologic (E) Determines prognosis, aids with appropriate treatment options Primary
and can be used to predict effectiveness of treatment Secondary
Congenital
No Cause identified.
Anatomic (A) Used to identify anatomic location of venous insufficiency Superficial (As)

Pathophysiologic (P)  Identifies the underlying venous pathology

Deep (Aq)
Perforating (Ap)

Reflux (Py)

Obstruction (P,)

Reflux and Obstruction (Pyo)

No venous pathophysiology (Pn)

*An extensive list of the classification abbreviations and most recent updates to classification nomenclature can be found on the CEAP 2020 Updated

Guidelines (ref 31).

Scoring Systems : Measuring symptoms, quality of life
and response to treatment

Many physicians / surgeons with an interest in venous
disease will have their patients fill out commonly accepted
and validated questionnaires such as the Aberdeen Var-
icose Vein Questionnaire (AVVQ), the Chronic Venous
Insufficiency Questionnaire (CIVIQ), Venous Insufficien-
cy Epidemiologic and Economic Study of Quality-of-Life
(VEINES-QOL) or a number of similar other tools that
measure patient — reported symptoms and quality of
life.”33 There are also physician generated measurement
instruments such as the Venous Clinical Severity Score
(VCSS), which assigns scores based on symptoms, signs
and compliance with compression stockings.”*33-34

Application to (Canadian) Practice

The CEAP classification is the standard used by Cana-
dian specialists to describe patients they have assessed
and or treated in a manner that is understood by other
physicians with a similar practice interest. In addition
these specialists will use the CEAP classification and a
variety of validated scoring systems and measurement
tools to objectively inform response to treatment for
their patients and as outcome measures in any research
trials. Primary care physicians would not be expected
to know the specifics of classification or scoring tools
but rather can simply be aware that standardized ap-
proaches to the description and measurement of chronic
venous disease do exist.

Classification and Scoring System Recommendations

Existing

Recommendation

Guidelines

Additional support
or references

Applicability to
Canadian practice

1. The CSVS recommends the use of the CEAP
classification for Chronic Venous Disease

2. The CSVS recommends the use of validated scoring
systems and questionnaires when measuring
symptoms, quality of life and response to treatment

SVS/AVF - Grade 1 Level A
ESVS - Class | Level B

SVS/AVF - Grade 1 Level B
ESVS - Class Il Level B

Ref30-32 Clinical (C) can be used by all
E, A, P - may require additional
imaging and expertise
Ref 33-34 Use limited mostly to venous

disease specialists
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SUMMARY AND CONCLUSIONS

Chronic Venous Disease is very common and can be
found in the majority of adult Canadians. Patients may
have minimal to no symptoms or complain of quite debil-
itating discomfort. Findings can cover the spectrum from
telangiectasia (spider veins) to advanced skin changes
including venous ulcers. Most, if not all, primary care
physicians will encounter patients with chronic venous
disease in daily practice. We recognize that there can be
significant regional differences or disparity in access to
consultants with an interest in the management of chron-
ic venous disease and / or specific treatment modalities.
There is value in understanding fundamental principles
related to the recognition and management of chronic
venous disease in particular the etiology, risk factors,
classification and medical / conservative management.

Canadian primary care physicians can provide
guidance to their patients, initiate treatment where
appropriate and identify those who may benefit most
from further consultation or intervention. With respect
to the latter it is important to help identify those consult-
ants who have the requisite training and experience to
provide an appropriate assessment and or opinion; and
are in a position to offer a breadth of treatment options
most suitable for the patient’s specific anatomy and stage
of disease. In recognition that this is chronic venous
disease the same consultant should provide a plan or
guidance for ongoing treatment and surveillance.

We trust that the preceding document provides an
overview of a contemporary approach to chronic venous
disease identification and classification in Canada.
The next review (Part Two) will focus on interventions
in CVD.

The vascular surgeons of the Canadian Society of
Vascular Surgery are committed to ensuring evidence
based best practice and ongoing innovation and ad-
vancement in the management of venous disease. We
are far too few to manage the millions (tens of millions)
of Canadians with these conditions. It is essential that
we work with our primary care colleagues with the
common goals of providing timely and appropriate
assessment, treatment and follow up for our patients.

REFERENCES

1. RabeE,Pannier F. Epidemiology of Chronic Venous Disorders.
In: Gloviczki P, editor. Handbook of venous and lymphatic
disorders: guidelines of American Venous Forum. 4th edition.
New York: CRC Press; 2017, p. 121-127.

CSVS Guideline Part One: Presentation, Assessment and Classification

o

10.

11.

12.

13.

14.

15.

Beebe-Dimmer JL, Pfeifer J, Engle JS, Schottenfeld D. The
epidemiology of chronic venous insufficiency and varicose
veins. Ann Epidemiol 2005; 15: 175-184.

Rabe E, Pannier F, Ko A et al. Incidence of varicose veins,
chronic venous insufficiency, and progression of disease in
the Bonn Vein Study II. ] Vasc Surg 2010; 51: 791.

Lee AJ, Robertson LA, Boghossian SM et al. Progression of
varicose veins and chronic venous insufficiency in the general
population in the Edinburgh Vein Study. Journal of Vascular
Surgery, Venous and Lymphatic Disorders 2015; 3: 18-26.
https//: www.canadiansocietyofphlebology.org

https//: www.canadianvascular.ca

Gloviczki P, Comerota AJ, Dalsing MC, Eklof BG, Gillespie
DL, Gloviczki ML, Lohr JM, McLafferty RB, Meissner MH,
Murad MH, Padberg FT, Pappas PJ, Passman MA, Raffetto JD,
Vasquez MA, Wakefield TW. The care of patients with varicose
veins and associated chronic venous diseases: clinical practice
guidelines of the Society for Vascular Surgery and the Ameri-
can Venous Forum. ] Vasc Surg. 2011 May;53(5 Suppl):2S-48S.
Gloviczki M, Gloviczki P, Dalsing M, Eklof B, Lurie F, Wake-
field T. Summary of guidelines of the American Venous
Forum. In: Gloviczki P, editor. Handbook of venous and
lymphatic disorders: guidelines of American Venous Forum.
4th edition. New York: CRC Press; 2017, p. 783-813

Wittens C, Davies AH, Bakgaard N, Broholm R, Cavezzi A,
Chastanet S, de Wolf M, Eggen C, Giannoukas A, Gohel M,
Kakkos S, Lawson J, Noppeney T, Onida S, Pittaluga P, Thomis
S, Toonder I, Vuylsteke M. Editor’s Choice - Management of
Chronic Venous Disease: Clinical Practice Guidelines of the
European Society for Vascular Surgery (ESVS). Eur J Vasc
Endovasc Surg. 2015 Jun;49(6):678-737.

Gloviczki P, Editor. Dalsing M, Eklof B, Lurie F, Wakefield
T Co-Editors. Gloviczki M Assistant Editor. Handbook of
venous and lymphatic disorders: guidelines of American
Venous Forum. 4th edition. New York: CRC Press; 2017
Masuda E, Ozsvath K, Vossler ], Woo K, Kistner R, Lurie F,
Monahan D etal. The 2020 appropriate use criteria for chronic
lower extremity venous disease of the American Venous
Forum, the Society for Vascular Surgery, the American Vein
and Lymphatic Society, and the Society of Interventional
Radiology. Journal of Vascular Surgery, Venous and Lymphatic
Disorders 2020; 8(4): 505-525.

Gloviczki P. Development and Anatomy of the Venous System.
In: Gloviczki P, editor. Handbook of venous and lymphatic
disorders: guidelines of American Venous Forum. 4th edition.
New York: CRC Press; 2017, p. 15-26.

Blebea J. The pathophysiology and hemodynamics of chronic
venous insufficiency of the lower limb. In: Gloviczki P, editor.
Handbook of venous and lymphatic disorders: guidelines of
American Venous Forum. 4th edition. New York: CRC Press;
2017, p. 51-60.

Abdel-Naby DN, Duran W, Lal BK, Padberg FT, Pappas PJ.
Pathogenesis of varicose veins and cellular pathophysiology of
chronic venous insufficiency. In: Gloviczki P, editor. Handbook
of venous and lymphatic disorders: guidelines of American
Venous Forum. 4th edition. New York: CRC Press; 2017, p. 61-72.
Onida S, Lane TR, Davies AH. Clinical presentation and
assessment of patients with venous disease. In: Gloviczki P,
editor. Handbook of venous and lymphatic disorders: guide-
lines of American Venous Forum. 4th edition. New York: CRC
Press; 2017, p. 361-370.


http://www.canadiansocietyofphlebology.org
http://www.canadianvascular.ca

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Guyatt G, Gutterman D, Baumann MH, Addrizzo-Harris D,
Hylek EM, Phillips B, et al. Grading strength of recommen-
dations and quality of evidence in guidelines: report from an
American College of Chest Physicians task force. Chest 2006;
129:174-81.

Malgor RD, Labropoulos N. Duplex ultrasound scanning
for chronic venous obstruction and valvular incompetence.
In: Gloviczki P, editor. Handbook of venous and lymphatic
disorders: guidelines of American Venous Forum. 4th edition.
New York: CRC Press; 2017, p. 151-163.

Gillespie D, Glass C. Importance of ultrasound evaluation in
the diagnosis of venous insufficiency: guidelines and tech-
niques. Seminars in Vascular Surgery. 2010; 23(2): 85-89.
Coleridge-Smith P, Labropoulos N, Partsch H, Myers K,
Nicolaides A, Cavezzi A. Duplex ultrasound investigation of
the veins in chronic venous disease of the lower limbs - UTP
consensus document. Part 1. Basic principles. European Jour-
nal of Vascular and Endovascular Surgery 2011; 42: 89-102.
Malgor RD, Labropoulos N. Diagnosis of venous disease with
duplex ultrasound. Phlebology 2013; Suppl 1: 158-161.
Lower Extremity Venous Duplex Evaluation for Thrombosis.
Society for Vascular Ultrasound, Vascular Technology Pro-
fessional Performance Guidelines. Updated January 2019.
https//: www.svu.net

Lower Extremity Venous Duplex Evaluation for Insufficiency.
Society for Vascular Ultrasound, Vascular Technology Pro-
fessional Performance Guidelines. Updated January 2019.
https//: www.svu.net

Duplex Ultrasound Imaging of Lower Extremity Veins in
Chronic Venous Disease, Exclusive of Deep Venous Thrombo-
sis: Guidelines for Performance and Interpretation of Studies.
American College of Phlebology, Practice Guidelines, Duplex
Ultrasound Imaging. June 2012.

ATUM Practice Parameter for the Performance of Peripheral
Venous Ultrasound Examinations. American Institute for
Ultrasound in Medicine 2015.

IAC Standards and Guidelines for Vascular Testing Accredi-
tation. Intersocietal Accreditation Commission July 2019.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Vrtiska TJ, Glockner JE. Computed tomography and magnetic
resonance imaging in venous disease. In: Gloviczki P, editor.
Handbook of venous and lymphatic disorders: guidelines of
American Venous Forum. 4th edition. New York: CRC Press;
2017, p. 177-202.

Bjarnason H. Direct contrast venography. In: Gloviczki P, edi-
tor. Handbook of venous and lymphatic disorders: guidelines
of American Venous Forum. 4th edition. New York: CRC
Press; 2017, p. 169-176.

Saleem T, Knight A, Raju S. Diagnostic yield of intravascular
ultrasound in patients with clinical signs and symptoms of
lower extremity venous disease. Journal of Vascular Surgery,
Venous and Lymphatic Disorders 2020; 8(4): 634-639

Lurie F, Rooke TW. Evaluation of venous function by indirect
noninvasive testing (plethysmography). In: Gloviczki P, editor.
Handbook of venous and lymphatic disorders: guidelines of
American Venous Forum. 4th edition. New York: CRC Press;
2017, p. 165-168.

Beebe HG, Bergan JJ, Berquist D, Eklof B, Eriksson I, Goldman
MP et al. Classification and grading of chronic venous disease
in the lower limbs. A consensus statement. European Journal
of Vascular and Endovascular Surgery 1996; 12: 487-91.
Eklof B, Rutherford RB, Bergan JJ, Carpentier PH, Gloviczki
P, Kistner RL et al. Revision of the CEAP classification for
chronic venous disorders: consensus statement. Journal of
Vascular Surgery 2004; 40: 1248-52.

Lurie F, Passman M, Meisner M, Dalsing M, Masuda E, Welch
H et al. The 2020 update of the CEAP classification system and
reporting standards. Journal of Vascular Surgery, Venous and
Lymphatic Disorders 2020; 8(3): 342-352

Vasquez MA, Harris L. Outcomes Assessment for Chronic
Venous Disease. In: Gloviczki P, editor. Handbook of venous
and lymphatic disorders: guidelines of American Venous
Forum. 4th edition. New York: CRC Press; 2017, p. 771-781.
Vasquez MA, Munschauer CE. Venous Clinical Severity Score
and quality-of-life assessment tools: application to vein prac-
tice. Phlebology 2008; 23: 259-75.

CSVS Guideline Part One: Presentation, Assessment and Classification


http://www.svu.net
http://www.svu.net

