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Abstract
Varicose vein is one type of venous insufficiency that presents with any dilated, elongated, or tortuous veins caused by permanent
loss of its valvular efficiency. Destruction of venous valves in the axial veins results in venous hypertension, reflux, and total
dilatation, causing varicosities and transudation of fluid into subcutaneous tissue. The first documented reference of varicose
veins was found as illustrations on Ebers Papyrus dated 1550 B.C. in Athens. Evidence of surgical intervention was found in the
1860s. However dramatic advances of varicose vein management occurred in the latter half of twentieth century. Varicose veins
affect from 40 to 60% of women and 15 to 30% men. Multiple intrinsic and extrinsic factors including age, gender, pregnancy,
weight, height, race, diet, bowel habits, occupation, posture, previous DVT, genetics, and climate are considered to be the
predisposing factors for formation of varicose vein. Other reported factors are hereditary, standing occupation, chair sitting, tight
underclothes, raised toilet seats, lack of exercise, smoking, and oral contraceptives. Common symptoms are unsightly visible
veins, pain, aching, swelling, itching, skin changes, ulceration, thrombophlebitis, and bleeding. The signs of varicose vein disease
are edema, varicose eczema or thrombophlebitis, ulcers (typically found over the medial malleolus), hemosiderin skin staining,
lipodermatosclerosis (tapering of legs above ankles, an “inverted champagne bottle” appearance), and atrophie blanche. Varicose
vein is classified according to CEAP classification, the components of which are clinical, etiological, anatomy, and pathophys-
iology. The revised CEAP classification was published on 2020 based on four principles which were preservation of the
reproducibility of CEAP, compatibility with prior versions, evidence-based medicine, and practicality.
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Introduction

Varicose veins constitute a progressive disease, and remission
of the disease does not occur, except after pregnancy and
delivery. During its course, the disease produces complica-
tion; most frequent are superficial thrombophlebitis, acute
bleeding originating in one of the thin-walled varices, eczema,
and, finally, skin ulceration [1].

History

The first documented reference of varicose veins was found as
illustrations on Ebers Papyrus dated 1550 B.C. in Athens [2].
First patient who underwent operation for his varicose vein
appears to be Canus Marius, the Roman tyrant. Greek philos-
opher Hippocrates (460–377 B.C.) described the use of com-
pressive bandages and was advisor of small punctures in var-
icose veins. Aurelius Cornelius Celsus 25 B.C.–A.D.50) used
linen bandages and plasters for leg ulcers. He treated them by
exposure followed by avulsion with a blunt hook. Claudius
Galen (A.D. 130–200) developed a method of bandaging
which held the wound edges together. Galen’s theory of cir-
culation remained standard theory for next 1400 years.
William Harvey (1578–1657) proposed the theory of unidi-
rectional blood circulation [3]. Giovanni Rima (1777–1843)
introduced midthigh ligation of the saphenous vein.

The era of vascular intervention for varicose veins was
modernized by Friedrich Trendelenburg, in the 1860s, who
not only popularized his eponymous Trendelenburg test for
saphenous reflux but also performed great saphenous vein
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(GSV) ligation by making a transverse upper thigh incision to
ligate and divide the proximal GSV [1]. William Moore, an
Australian surgeon, moved the site of ligation cephalad to the
sapheno-femoral junction [1]. Ligation of the sapheno-
femoral junction as it is practiced today was first described
by John Homans in his paper in 1916 [1]. TheMayo Brothers,
postulating that there would be additional benefit in removing
the saphenous vein, pursued excision of the GSV through an
incision extending from the groin to below the knee. This
technique was initially improved by the use of an external
“ring vein enucleator” [1]. The final technologic leap was
introduction of the intraluminal stripper by Babcock [1]. The
latter half of the twentieth century saw dramatic advances in
diagnostic testing; however, surgical treatment of varicose
veins benefited from only modest refinements after this
innovation.

The twenty-first century has begun with a resurgence of
interest and innovation in venous disease. Although sclero-
therapy and endovenous thermal ablation occupy preeminent
roles in the contemporary management of superficial venous
disease, surgical approaches remain relevant when applied
appropriately and executed expertly [4].

Epidemiology

It is generally agreed that varicose veins affect from 40 to 60%
of women and 15 to 30% men [5]. In a study published on
1994, it was found that half of the adult population had minor
stigmata of venous disease (women 50–55%; men 40–50%),
but fewer than half of these will have visible varicose veins
(women 20–25%;men 10–15%) [6]. However, more recently,
large population studies such as Edinburgh Vein Study

demonstrated an age-adjusted prevalence of truncal varices
of 40% in men and 32% in women [7].

Definition

Varicose vein is one type of venous insufficiency which falls
under the broad heading superficial venous disease [8]. In
Western populations, the incidence of varicose veins varies
with the definition applied. Most investigators favor the defi-
nition of Arnoldi, who said that varicosities are “any dilated,
elongated, or tortuous veins, irrespective of size” [9] (Fig. 1).

The definition of Arnoldi is particularly useful because it
presents a unifying concept for reticular varicosities, telangi-
ectasias, and major varicose veins. Since all three are elongat-
ed, dilated, and have incompetent valves, they probably have
a common origin and respond to the same physical forces and
acquired influences [5]. The dilation and elongation implies
that these abnormal veins have been responsive to effects of
pressure. The dilation of a vein and valve annulus stretches
beyond the capability of its leaflets to close together. Dodd
and Cockett defined varicose veins, saying “a varicose vein is
one which has permanently lost its valvular efficiency” [10]
(Fig. 2). It was pressure over a course of time that causes a
varix to become elongated, tortuous, pouched, and thickened.

Risk Factors

Among the theories that have been proposed to explain the
cause of varicose veins is the hypothesis regarding weakness
in the vein wall. Significantly reduced vein wall elasticity has
suggested that the role of venous valves in development of

Fig. 1 Development of varicose
veins: healthy vein (1) and
varicose vein (2)
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varicose veins is secondary to changes in the elastic properties
of the vein wall [11]. Estrogens, progestogens, or their asso-
ciative action facilitate varicose vein development in individ-
uals with factors which predispose them to vascular disorders
(familial history, prolonged standing, obesity, and sedentary).
They also aggravate the superficial venous state in these pa-
tients [12]. Wearing of tight undergarments produces proxi-
mal limb venous hypertension. A low-fiber diet predisposes to
constipation and increased abdominal straining. Raised toilet
seats prevent squatting during defecation. All these theories
are related to venous hypertension, which itself is linked to
development of venous insufficiency.

Common Predisposing Factors for Formation
of Varicose Vein

Multiple intrinsic and extrinsic factors including age, gender,
pregnancy, weight, height, race, diet, bowel habits, occupa-
tion, posture, previous DVT, genetics, and climate are the
predisposing factors for formation of varicose vein [2].
Other factors documented in various studies are hereditary,
standing occupation, chair sitting, tight underclothes, raised
toilet seats, lack of exercise, smoking, and oral contraceptives.

Pathogenesis

Destruction of venous valves in the axial veins results in ve-
nous hypertension, reflux, and total dilatation, causing vari-
cosities and transudation of fluid into subcutaneous tissue [2].

Development of Varicose Vein

All leg veins are equipped with valves at regular intervals.
Together with the leg muscles and the pump function of the
heart, these valves ensure that blood flows back to the heart
against the force of gravity. Activating the leg muscles, for
example by walking, compresses the deep veins lying be-
tween the muscles and forces the blood out of them. Healthy
valves ensure that the blood flows in only one direction to-
wards the heart and prevent any backflow to the feet. Most of
the blood returns to the heart in the deep vein system. The
superficial veins merely have a supporting role in blood trans-
port, although they often develop into varicose veins. When
superficial veins enlarge because of hereditary connective tis-
sue weakness, the valves do not expand at the same time. This
disrupts valve function, as the valves are no longer big enough
to close the dilated vein (Fig. 2). As a result, there is a constant
backflow to the feet that causes the vein to enlarge even fur-
ther and varicose veins to develop (Fig. 3).

Saphena Varix

A saphena varix is a dilatation of the saphenous vein at the
sapheno-femoral junction in the groin. As it displays a cough
impulse, it is commonly mistaken for a femoral hernia; suspi-
cion should be raised in any suspected femoral hernia if the
patient has concurrent varicosities present in the rest of the
limb. These can be best identified via duplex ultrasound and
management is via high saphenous ligation.

Fig. 2 Varicose veins develop
from valvular incompetence,
resulting in dilation of the
superficial venous system
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Classifications

CEAP Classification—Creation

CEAP was suggested by John Porter in 1993 at the American
Venous Forum. A consensus conference was held at the Sixth
Annual Meeting of AVF in February, 1994. An international
ad hoc committee chaired by Andrew Nicolaides with repre-
sentatives fromAustralia, Europe, and the USA developed the
first CEAP consensus document in 1994—“CEAP classifica-
tion” [13]. It was accepted around the World by venous au-
thorities of Europe, America and Asia. It was published in 11
languages in 5 continents. CEAP was updated in 1996 and
revised in 2004 [13] (Table 1 and Table 2).

Since its introduction, CEAP has been demonstrated to be an
excellent discriminative instrument and has become an accepted
reporting standard for CVD research [14]. With time manage-
ment of venous diseases has progressed, and many new modal-
ities have been introduced which became popular in many
fields. Over the years, criticisms of the instrument have included
a lack of precise definitions resulting in a lack of reproducibility
in assigning patients to specific clinical classes [15, 16]. In the
16 years since the last revision, an enhanced understanding of
aspects of venous disease has identified gaps in the ability of
CEAP to separately group patients with unique clinical attributes
[17]. The necessity of further revision of CEAPwas duewith the
advancement of phlebology. To address these advances, a
taskforce was created for necessary revisions of CEAP classifi-
cation. This task force comprised an international group of ex-
perts, as well as an advisory group of those who were involved
in the creation and previous revision of the CEAP classification.
Following a modified Delphi process, the task force adopted the
following four “guiding principles”: preservation of the repro-
ducibility of CEAP, compatibility with prior versions, evidence

based medicine, and practicality. The revised CEAP remains a
descriptive classification [18].

Changes in CEAP 2020

The CEAP 2020 taskforce adopted the following changes [19]
(Table 3).

Clinical Domain

Revision in the “C” domain was done for the better under-
standing of the natural history between the subclasses. Corona
phlebectatica appears to be a predictor of venous ulcer similar
to other advanced skin changes and was placed as a subclass
C4c in the class C4. The tendency of recurrence of varicose
vein and venous ulcer was reflected by “r” in the revised
CEAP. C2r indicates recurrent varicose vein, and C6r indi-
cates recurrent venous ulcer.

Etiology Domain

Previously those patients who had no venous abnormality were
classified as “En” (none). According to the modified CEAP,
patients with clinical signs typically associated with venous
disease will come under this subclass, if no other typical venous
etiology is found. After the last revision of CEAP, the diverse of
causality and development of newer treatment techniques
raised the necessity to revise the secondary chronic venous
disease (CVDs). To make it easily understandable, “Es” was
separated into intravenous (Esi) and extravenous (Ese). The
subclass “Esi” includes post-thrombotic changes, traumatic ar-
teriovenous fistulas, primary intravenous sarcoma, or other lu-
minal changes inside the vein. Unlike “Esi,” “Esc” does not
reflect on conditions due to venous wall or valve damage, rather

Fig. 3 Overview of the positions
of the different types of varicose
veins in and under the skin
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due to conditions affecting venous hemodynamics. It may be
systemic (e.g., obesity and congestive heart failure) or locally
by extrinsic compression (e.g., extravenous tumor and local

perivenous fibrosis), or, at a distance, bymuscle pump dysfunc-
tion due to motor disorders (paraplegia, arthritis, chronic immo-
bility, and frozen ankle) [18].

Table 1 CEAP classification
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Clinical classification

C0 No visible or palpable signs of venous disease

C1 Telangiectasies or reticular veins

C2 Varicose veins

C3 Edema

C4a Pigmentation and eczema

C4b Lipodermatosclerosis and atrophie blanche

C5 Healed venous ulcer

C6 Active venous ulcer

S Symptomatic, including ache, pain, tightness, skin irritation, 

heaviness, and muscle cramps, and other complaints 

attributable to venous dysfunction

A Asymptomatic

Etiologic classification

Ec Congenital

Ep Primary

Es Secondary (postthrombotic)

En No venous cause identified

Anatomic classification

As Superficial veins

Ap Perforator veins

Ad Deep veins

An No venous location identified

Pathophysiology classification

Basic CEAP Pr Reflux

Po Obstruction

Pr,o Reflux and obstruction

Pn No venous pathophysiology identifiable

Advanced 

CEAP

Same as basic but in addition, 18 named venous segments 

as locators for the venous pathology



Anatomy Domain

Previously 18 numerical designations were used to describe
the venous segments of abdomen, pelvis, and lower extremi-
ties. Now it has been described by abbreviations which is
more practical and easier for professional communication
and publications. Anterior accessory saphenous vein was also
included in the list of anatomical segments.

Pathophysiology Domain

The “P” component of CEAP was kept unchanged.

Venous Severity Scoring

The CEAP scoring was limited by several factors and was not
popular. Rather it was found that severity scoring system

based on CEAP was more desirable for research and daily
practice. In 2000, the American Venous Forum (AVF), Ad
Hoc Committee on Venous Outcomes Assessment, proposed
the three-part Venous Severity Score: Venous Clinical
Severity Score (VCSS), Venous Segmental Disease Score
(VSDS), and Venous Disability Score (VDS)—a modification
of the original CEAP disability score [20]. These scorings had
been used to evaluate the severity of venous disease and to
provide standardized evaluation of treatment effectiveness.

Venous Clinical Severity Score

The VCSS system includes 10 clinical descriptors (pain, var-
icose veins, venous edema, skin pigmentation, inflammation,
induration, number of active ulcers, duration of active ulcera-
tion, size of ulcer, and compressive therapy use), scored from
0 to 3 (absent, mild, moderate, severe; total possible score, 30)

Table 2 Advanced CEAP (venous segments)
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Superficial veins 1 Telangiectasies/reticular veins

2 GSV above knee

3 GSV below knee

4 LSV

5 Nonsaphenous veins

Deep veins 6 IVC

7 Common iliac vein

8 Internal iliac vein

9 External iliac vein

10 Pelvic: gonadal, broad ligament veins, other

11 Common femoral vein

12 Deep femoral vein

13 Femoral vein

14 Popliteal vein

15 Crural: anterior tibial, posterior tibial, 

peroneal veins (all paired)

16 Muscular: gastrocnemial, soleal veins, other

Perforating veins 17 Thigh

18 Calf



that may be used to assess changes in response to therapy [21].
The revised VCSS score was published in 2010 and is cur-
rently being evaluated in studies for its validity and reliability.

Venous Segmental Disease Score

Venous Segmental Disease Score combines the anatomic and
pathophysiologic components of CEAP. Major venous seg-
ments are graded according to presence of reflux and/or ob-
struction. It is entirely based on venous imaging, primarily
duplex scan but also phlebographic findings. This scoring
scheme weights 11 venous segments for their relative impor-
tance when involved with reflux and/or obstruction, with a
maximum score of 10 [20].

Venous Disability Score

This modification to the original CEAP disability score sub-
stitutes prior normal activity level for the patient rather than
ability to complete an 8-h workday.

Clinical Features

The common symptoms of varicose veins are unsightly visible
veins, pain, aching, swelling (often worse on standing or at the
end of the day), itching, skin changes, ulceration, thrombo-
phlebitis, and bleeding. Edema, varicose eczema or thrombo-
phlebitis, ulcers (typically found over the medial malleolus),

hemosiderin skin staining, lipodermatosclerosis (tapering of
legs above ankles, an “inverted champagne bottle” appear-
ance), and atrophie blanche are common signs. Treatment
should be considered when the patient is complaining of ach-
ing pain, leg heaviness, easy leg fatigue, superficial thrombo-
phlebitis, external bleeding, ankle hyperpigmentation,
lipodermatosclerosis, atrophie blanche, and venous leg ulcer.

Complications

Most common complications of varicose vein include aching
pain, leg heaviness, and easy leg fatigue. Other complications
are superficial thrombophlebitis, ankle hyperpigmentation,
lipodermatosclerosis, atrophie blanche, and venous ulcer.
Complications that require urgent management are superficial
bleeding and superficial venous thrombosis. Rarely superfi-
cial venous thrombus may propagate to deep venous system.
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Domains

C C4c Corona phlebectatica

r- recurrence C2r- Recurrent varicose veins

C6r- Recurrent active venous ulcer

E Ese Extravenous causes

Esi Intravenous causes

A Anatomic 
abbreviations instead 

of numbers

Examples:
GSVa- Great Saphenous Vein above knee
GSVb- Great Saphenous Vein below knee

SSV- Small Saphenous Vein
AASV- Anterior Accessory Saphenous Vein

P No updates
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