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Introduction

Varicose veins (VVs) are the most frequently reported medical 
condition that causes significant morbidity and long-lasting 
costs for the patient.1–4 Therefore, it requires great attention. 
VVs are convoluted, expanded, and stretched subcutaneous 
veins of the lower leg and are an easily observable clinical 
condition. Inadequacy of the valves results in reflux of 
blood in the veins of the lower leg which is a typical symp-
tom of VVs.5 With higher prevalence in Western and devel-
oped countries, this disease varies geographically. In the 
United States, VVs disease extends to chronic venous insuf-
ficiency (CVI), which is a significant morbidity, and if VVs 
are left untreated, it may lead to serious complications. For 
example, edema, thrombophlebitis, external hemorrhage, 

lipodermatosclerosis, dermatitis, skin pigmentation or dis-
coloration, induration, and ulceration.6–9
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Varicose veins are convoluted, expanded, and stretched subcutaneous veins of the lower leg and are the most frequently 
reported medical condition. This condition has a higher prevalence in Western and developed countries. Inadequacy of 
the valves results in reflux of blood in the veins of the lower leg. The present study aims to describe the epidemiology and 
contributing factors (risk factors and pathological factors) in the development of varicose veins disease. PubMed/Medline, 
Science Direct, Google Scholar, SciFinder, Scopus, and Web of Science databases were explored to include potential research 
and review articles. Finally, 65 articles were considered appropriate to include in the study. Pain, swelling, heaviness, and 
tingling of the lower limbs are the most common sign and symptoms caused by varicose veins while in some individuals it is 
asymptomatic. The Prevalence of varicose veins varies geographically. Currently, it is reported that globally about 2%–73% of 
the population is affected by varicose veins while the prevalence rate in Pakistan is 16%–20%. Different risk factors associated 
with the advancement of varicose veins are age, gender, occupation, pregnancy, family history, smoking, BMI and obesity, 
exercise, genetic factor, and current lifestyle. In varicose veins, some contributory elements may also play an important role 
in the disease development, incorporating constant venous wall aggravation, hereditary variation, and persistent venous 
hypertension. This condition has now turned into a curable issue that was previously viewed broadly as less important for 
treatment, determining the individual’s satisfaction. Moreover, the mechanisms behind the risk factors involve diet, physical 
work, and hormonal contribution. These are more likely to be explored.
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In 1994, American Venous Forum (AVF) proposed 
Clinical-Etiology-Anatomy-Pathophysiology (CEAP) which 
is an exceptionally valuable mechanism for specialists to 
diagnose the underlying pathology/disease and suitable 
treatment in its early stage. VVs disease belongs to class 2 
among the six classes of CEAP characterization.10 Recently, 
an update on CEAP classification described revisions and 
incorporated new subclasses in C2r (recurrent VVs) and C4c 
(Corona phlebectatica)11 (Table 1). In lower extremities, 
superficial and deep veins engage distinct compartments that 
are divided by fascia, covering the leg muscles. In these 
compartments, the superficial compartment is a low-pressure 
chamber, and the deep compartment is a high-pressure cham-
ber because of the functioning of calf muscles and their abil-
ity to pump the venous blood toward the heart. In a normal 
situation, when calf muscle contracts, the valves of the per-
forating veins get close to maintain the high pressure of the 
deep veins from being transmitted to the superficial veins. 
The relaxation of the calf muscles results in temporarily low-
ering the pressure in the deep veins than the pressure in the 
superficial venous system.2 Disruption of any vein of lower 
leg like perforator veins, small or great saphenous veins may 
lead to VVs.12

Nowadays, VVs have turned into a curative health issue 
with various symptoms as well as serious complications that 
were viewed broadly as less important for treatment and also 
influenced the individual quality of life.13 Various studies 
have highlighted the relationship of VVs with the numerous 
risk factors which include particularly increasing age, family 
history, occupation-based predominantly related to prolong 
standing, obesity, pregnancy,4 smoking, alcoholism, hormo-
nal substitution treatment (HST), constipation, diabetes, 
hypertension, and physical damage to lower legs.2,14 It has 
also been reported that VVs can also occur even in those 
adults who have no risk factors, indicating that some intrin-
sic genetic factors may contribute to develop VVs. However, 
the genetic involvement of VVs is also not extensively 
explored. Some contributory factors to the development of 
VVs include constant venous wall aggravation, hereditary 
variation, and persistent venous hypertension.15 Primarily, 
we aimed to highlight the global epidemiology of the VVs. 
Secondarily, we described various contributing factors (risk 
factors and pathological factors) more comprehensively that 
play an important role in the development and progression of 
VVs disease. In the present study, we have comprehensively 
discussed various aspects of the VVs disease that give some 
direction for later studies to further investigate the contribu-
tory factors and underlying mechanisms of the VVs disease 
extensively.

Methodology

An efficient literature survey of the PubMed/Medline, 
Science Direct, Google Scholar, SciFinder, Scopus, and Web 
of Science databases were explored. Suitable keywords were 

utilized to collect the primary data, including “intermittent 
VVs,” “neovascularization,” “epidemiology,” “prevalence,” 
“incidence of VVs,” “etiology,” “clinical manifestations/fea-
tures,” “signs and symptoms,” “hereditary association,” 
“risk factors,” “pathogenesis,” “diagnosis,” “effect on qual-
ity of life,” and “global burden of VVs.” To write this review, 
the research articles till 2022 were surveyed for considera-
tion. Initially, 180 research items were obtained for the col-
lection of the literature related to the VVs followed by the 
finalization of the screening process. After eliminating the 
duplicates, further articles were excluded based on preprint 
and abstract screening. Subsequently, the articles were eval-
uated based on full-text, congenital ailments, and animal 
studies. Original research articles, review/mini-review arti-
cles, and case reports were included as data collection and 
articles written in English were considered only in this study. 
Ultimately, 65 articles were taken into consideration to write 
this review as shown in the flow chart diagram (Figure 1).

Results

Epidemiology

VVs disease is one of the most commonly observed medical 
condition influencing teenagers, adults, and elders around 
the globe. Developing countries have a lower prevalence 
rate than developed countries.2,12 It is assessed that 33% of 
the general population aged between 18 and 64 years are 
influenced by VVs. Further rise in prevalence results in a 
great degree of costs in the treatment of VVs.16 In Western 
nations, VVs are found in 10%–15% of males and 20%–
25% of females.2 The San Diego population-based investi-
gation evaluated a higher prevalence of VVs in Hispanics 
(26%) and lesser in Asians (18%) but found commonly in 
non-Hispanic Whites.17 An epidemiologic study led in the 
United States uncovered that the 40–80 year age group 
including 11 million men and 22 million women had VVs.18 

Table 1. CEAP classification of chronic venous diseases.

CEAP classification

C0 Non-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 

chronic venous disease
C4a Pigmentation or eczema
C4b Lipodermatosclerosis or atrophie blanche
C4c Corona phlebectatica
C5 Healed venous ulcer
C6 Active venous ulcer
C6r Recurrent active venous ulcer

CEAP: Clinical-Etiology-Anatomy-Pathophysiology.
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Various surveys were conducted in Asia, among them; an 
examination in Japan revealed a 45% of prevalence rate of 
VVs which was mild to severe.19 In China, Shanghai, an 
research conducted on 30,712 patients having an age of 
more than 15 years that were working in different enter-
prises, demonstrated a prevalence rate of 8.39% of VVs20 
whereas in Tehran, Iran, a study reported a 36% prevalence 
rate of VVs in the same age groups.21 Another study in 
southern Taiwan described a 24.2% of prevalence rate of 
VVs in the lower legs.14 In the United Kingdom, it is 
assessed that 33% of the population has VVs of the lower 
legs. The general sign and symptoms encountered by 
patients are pain, swelling, heaviness, and tingling sensation 
while few remain asymptomatic.8 Clark et al.22 in South 

Wales reported VVs a prevalence rate of 57% in females 
and 63% in males with 71% prevalence rates in the people 
whose age range from 60 to 97 years, whereas Oklu et al.15 
recorded a prevalence rate of VVs nearly 2.6% in females 
and 2% in males. In South Korea, a population-based inves-
tigation examined 2165 subjects; among them 1203 were 
female and 962 were male subjects. Bahk et al.23 revealed a 
31.3% of prevalence rate of VVs. In Amol, Iran, a cross-
sectional examination of 225 members revealed that 73.1% 
of the members developed VVs of the lower leg,3 and in 
Saudi Arabia, a study proposed a 62.0% of VV prevalence 
rate.24 In Pakistan, a multicenter cross-sectional and obser-
vational investigation was conducted on 3000 subjects. 
They reported an overall prevalence of CVD was 39%, and 

Figure 1. Flow chart diagram.
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among them, they observed a 16% prevalence rate of VV.25 
Another study indicated about 20% of the prevalence rate in 
Pakistan. A study conducted in Cairo, Egypt, concluded 
more than 51% of VVs incidence rates among the targeted 
population.26 In Germany, Rabe et al.27 reported a 14.3% 
prevalence rate of VVs. Previous investigations documented 
a minimal prevalence rate of VVs in New Guinea at 0.1% 
and the Cook Islands,28 while the highest prevalence rates 
were 77.3% in Italy,29 and 74.9% in the United States.30 A 
recent study, conducted in Spain, Catalonia, explored a 
large-scale (5.8 million) population, and reported more than 
5.6% of prevalence and incidence of 4.62 people/year of 
VVs. These figures are lower in comparison to the previ-
ously reported studies because of large-scale population 
inclusion as they investigated more than 80% of individuals 
living in Catalonia31 (Figure 2, Table 2).

Risk factors

Various risk factors have been linked to VVs disease devel-
opment and worsening which include age, particularly 
increasing age; gender; pregnancy as well as parity; family 
history; occupation-based, predominately prolonged stand-
ing; body mass index (BMI) and obesity; and genetic 
involvement (Table 3).

Age. Age is viewed as a key factor in the development and 
progression of various diseases including VVs. Numerous 
reports showed that prevalence of VVs increased with age 
because of debilitation of the lower leg muscles and lessen-
ing in the flexibility of venous valves.9 Recently, a large-
scale study conducted on 5.8 million people also suggested 
age is the biggest risk factor in the development of VVs that 
become double above the age of 65 years.31 In Budapest, 
Hungary, a population-based study revealed the definite 
impact of age on the events of VVs disease development and 
reported that the prevalence rate of VVs rises with the incre-
ment in the age and observed the highest prevalence of 
82.1% at the 71–80 years of age or more.33 Another report 
also documented a 41% of prevalence rate of VVs from 51 to 
60 years of age. However, developing countries have a lower 
prevalence rate than highly developed countries.2,12 Taken 
together, these reports indicated age as the major factor in the 
development of VVs disease.

Gender. Various studies suggested the relationship of VVs 
with gender and found a higher prevalence in women than 
men while few reports demonstrated no distinction. Evans 
et al. reported that men have more risk of developing VVs 
whereas Carpentier stated that women have a high risk.38,57 
Recently, a report illustrated the prevalence of VVs that 

Figure 2. Global prevalence for chronic venous diseases.
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varies internationally from 2% to 56% in males and 1% to 
73% in females,2,12 whereas another population-based inves-
tigation revealed distinctive prevalence in youngsters, from 
7%–40% in males and 14%–51% in females.3 Moreover, 
Tampere36 and multi-ethnic17 studies additionally revealed 
female sex as a risk factor for VVs.23 In a cross-sectional 
investigation, Bahk et al.23 exhibited a higher prevalence rate 
of VVs among women than men and announced a 21.8% and 
9.5% of prevalence rate of VVs in women and men, respec-
tively. An examination led in the city of Rijeka, in addition, 
detailed that females are more prone to VVs.63 The Bonn 
vein study conducted among 3072 people showed that 1350 
men and 1722 women have VVs between 18 and 79 years.37 
On the contrary, a small-scale study conducted in Manga-
lore, India, indicated men with high cases of VVs.13 A popu-
lation-based investigation revealed the prevalence of 
10%–30% in males and 25.1%–55% in females, mostly in 
the Western world.7 Various key factors that may contribute 
to the disease development and progression have yet to be 
identified and require further studies. It remains controver-
sial who has more risk of developing VVs; however, most of 
the research showed that the female gender are more prone 
toward VVs as compared to men.

Family history. Family history includes different medical con-
ditions including hypertension, metabolic ailments, coronary 
heart diseases, and so forth. VVs additionally have solid 
relationships with family history. A few studies have demon-
strated familial inclusion for VVs. Hirai et al.19 showed that 
42% of Japanese had a positive family history of VVs and 
14% without any family history had VVs. Carpentier38 
showed that first-degree relatives were the main key factor in 
developing VVs among both genders.

Krysa et al. reported that patients having a positive family 
history of venous disorders had been revealed previously in 

mid-1855 that VVs may occur in such individuals.62 Brinsuk 
et al. included 24 monozygotic and 22 dizygotic twins. He 
looked at venous system functioning among them and dis-
closed the solid impact of family history on the VVs.40 In a 
case-control study, Cornu-Thenard et al. reexamine the 
familial factors in people having a positive history of VV 
disease. They found that 90% of youngsters had VVs when 
both guardians had VVs. When one parent was affected, 
there had been 25% possibility for men and 62% possibility 
for women of occurring VVs ailment.64 A Chinese report 
revealed a positive relation of family history with a 70%–
92% possibility of developing VVs65 while a Finnish report 
found 1.6-fold increase in the possibility of developing 
VVs.32 All these studies suggested positive relation of VVs 
disease with the family history and one study suggested that 
among families, women have a high risk of developing VVs.

Occupation. Among various occupations, the occupation that 
requires prolonged standing including teachers,35 clerks, 
dealers, laborers, road cleaners, receptionists, security 
guards, and nursing staff, has been shown as a key factor for 
the high prevalence rate of the VVs. Bahk et al.23 reported 
that the occupation with long standing hours in both males 
and females resulted in a higher prevalence of VVs regard-
less of age. Few other studies also found the relationship 
between prolonged standing with the VVs disease.23,33,66 
Bihari et al.33 reported 65% of people working in such occu-
pations with VVs and 54% of incidence among the people 
connected with inactive work.

Nursing is also believed to be a high-risk profession in 
terms of the VVs disease development because of its long-
standing position during work.42,43 A cross-sectional investi-
gation was conducted in Amol, Iran, which documented 
similar findings and illustrated a 73% of prevalence rate 
among the medical attendants.3 Ziegler et al.41 also showed a 

Table 2. Epidemiology of varicose veins in different countries.

Country Publication year Reference

Japan 1990 Hirai et al.19

China 1990 Sun20

Iran 1996 Nassiri et al.21

San Diego, USA 2003 Criqui et al.17

Germany 2003 Rabe et al.27

Italy 2005 Chiesa et al.29

Finland 2009 Ahti et al.32

United Kingdom 2010 and 2013 Clark et al.22 and Marsden et al.8

South Korea 2012 Bahk et al.23

Budapest, Hungary 2012 Bihari et al.33

Pakistan 2013 and 2014 Khan et al.25 and Latif et al.34

Taiwan 2014 Chen and Guo14

Saudi Arabia 2014 and 2020 Al Shammeri et al.24 and Dalboh et al.35

Egypt 2020 Aly et al.26

Spain 2021 Homs-Romero et al.31

Cooks Island and New guinea 1999 Clement28
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34% of prevalence rate of VVs among the hospital staff. 
Accumulative evidence suggested that occupation with long 
standing hours has a critical relationship in the development 
as well as the progression of the VVs disease.

Pregnancy and parity. Various investigations demonstrated 
that pregnancy is the significant factor in increasing the 

incidence of VVs in the females, as nulliparous women have 
the least prevalence of VVs in contrast to multiparous.2,52 
During pregnancy, VVs are more visible particularly at early 
stages because of over secretion of progesterone.49 Various 
physiological modifications happen during pregnancy which 
incorporates weight increase, rise in blood volume, vasodila-
tation, fetal development, and abdominal pressure. These 

Table 3. Risk factors contributing to varicose vein disease development.

Risk factor Reference Publication year

Age Beebe-Dimmer et al.2 2005
Naoum et al.9 2007
Bihari et al.33 2012
DePopas and Brown12 2018
Homs-Romero et al.31 2021

Gender Laurikka et al.36 2002
Criqui et al.17 2003
Bahk et al.23 2012
Chen and Guo14 and Das et al.7 2014
Sharif Nia et al.3 2015
Rabe at al.37 2016

Family history Hirai et al.19 1990
Carpentier38 and Cornu-Thenard et al.39 2000 and 1994
Brinsuk et al.40 2004
Ahti et al.32 2009

Occupation Zeigler et al.41 2003
Nasiri-Foourg et al.42 2005
Bahk et al.23 and Bihari et al.33 2012
Sharif Nia et al.3 2015
Khan et al.25 2013
Dalboh et al.35 2020
Ali et al.43 2022

Pregnancy and parity Stansby44 and Rabhi et al.45 2000
Skøtt and Carter46 2002
Golledge and Quigley47 2003
Beebe-Dimmer et al.2 2005
Bamigboye and Smyth48 2007
Zahariev et al.49 2009
Oats and Abraham50 2010
Bihari et al.33 2012
Hall et al.51 2016
DeCarlo et al.52 2022

BMI and obesity Criqui et al.17 2003
Beebe-Dimmer et al.2 2005
Kohno et al.53 2014
DePopas and Brown12 2018

Exercise Klonizakis et al.54 2009
Sharif Nia et al.3 2015
Mok et al.55 2021

Hereditary Sverdlova et al.56 1998
Evans et al.57 and Le Flem et al.58 1999
Le Flem et al.59 2001
Brice et al.60 2002
Mellor et al.61 2007
Krysa et al.62 2012

BMI: body mass index.
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physiological changes in the body give foundation to the 
development of the VVs and lead to the incompetency of 
venous valves, resulting in the backflow of the blood.46 The 
possible reasons for developing VVs may include pregnancy-
induced hypertension, a rise in the pelvic pressure as well as 
hormonal changes that most often settled after the birth.47

During pregnancy, anatomical and physiological changes 
in the body are needed for the development and birth of the 
baby50 and the frequency of VVs in pregnant women is 
expected up to 40%.44,45,48 A cross-sectional study that was 
conducted among 1835 pregnant women demonstrated that 
172 females (9.4%) experienced VVs.51 Bihari et al.33 in an 
epidemiological study showed that among 350 female par-
ticipants, nulliparous women were observed with 40.3%, pri-
miparous with 66.1%, biparous with 71.9% of VVs, and the 
women who had three deliveries or more than that had 75.0% 
of VVs. Thus, these data suggest that pregnancy and parity is 
one of the potential risk factors of VVs as the incidence 
increase with the increase in multi-parity.

BMI and obesity. Females in the upper quartile of BMI have 
a greater possibility of developing VVs and there is no rela-
tion found between the BMI and VVs in males.12,17 Past 
investigations showed BMI relationship between the 
advances of VVs among the women. A previous report 
showed that the elevated women’s BMI is associated with 
the VVs while among men, this relationship has not been 
significant because of gender inconstancy.2

An investigation was directed in Japan that demonstrated 
the relationship between being overweight with the develop-
ment of the VVs. Weight applies a relative increment in the 
intravenous pressure that may result in reflux of blood in the 
lower legs.53 These studies suggest that females with higher 
BMI are at higher risk of developing VVs, and being over-
weight might also be a contributory factor in VVs disease 
occurrence and worsening.

Exercise. Sharif Nia et al.3 have seen a relationship between 
the consistent exercise and VVs severity. Klonizakis et al. 
investigated the effect of acute exercise on the microvascular 
endothelial function (MEF) in VVs diseased patients follow-
ing surgery. They found that acute exercise improved the 
MEF following surgery as compared to the standing position 
in the patients who have VVs disease. Although exercise 
strengthens micro-vessel inner wall functioning, they found 
no indication that a long workout time can enhance the VVs 
risk.54 A recent report also evaluated the impact of physical 
functioning and proposed that lowering of physical function 
is associated with a higher risk of VVs.55 Thus, these find-
ings suggest that exercise is a potential risk factor in VVs 
development and may have a protective role to decrease the 
VVs risk.

Hereditary inclusion. VVs are turning out to be a common 
medical condition and it keeps running in families.57 If there 

should be an occurrence of VVs, forkhead box protein C2 
(FOXC2) was the first gene outlined which led to mutation 
and was strongly linked with venous valve failure in superfi-
cial and deep veins of the lower legs.62 Brice et al. revealed 
that the mutation in the FOXC2 gene causes an uncommon 
hereditary disorder called lymphoedema distichiasis, and 
VVs are a very common feature of this condition. They 
expected that this gene may be engaged with VVs progres-
sion in normal people. They investigated 2060 female twin 
pairs and presumed that the FOXC2 gene inclines individu-
als to VVs.60 Another examination demonstrated that each 
individual having FOXC2 change had confirmed venous 
reflux when analyzed with duplex ultrasound scanning after 
contrasted with controls.61 FOXC2 mutation is also known to 
influence both superficial and deep vein valves.62 An 
endothelial cell surface glycoprotein receptor named throm-
bomodulin (TM) has additionally been discovered to be 
involved in the VVs advancement.59 Previously, the TM gene 
was detected in people having venous thrombosis (VT),58 
and a study reported the association of VT with the VVs and 
said that the patients with VT also had VVs disease.62 The 
C677T methylenetetrahydrofolate reductase (MTHFR) func-
tional polymorphism has additionally been connected with 
the development of arterial diseases, now its relationship 
with the development of VVs has also been demonstrated.62 
Moreover, Sverdlova et al. studied 98 subjects with VVs and 
297 control subjects connected with C677T MTHFR func-
tional polymorphism and its relationship with the VVs. They 
had reported a higher prevalence rate of VVs disease.56

Contributory elements in pathogenesis

Normally, blood streams from superficial veins to deep veins 
and from the lower legs to the heart in a venous valve path-
way. Insufficiency in the bloodstream induces reverse flow 
which turns into a pooling of the blood in the veins and hence 
causes venous hypertension. Dilatation and contortion of the 
veins happen because of venous hypertension. This venous 
hypertension applies more hydrostatic pressure on the calves 
which disrupts the blood pumping mechanism because of the 
perforating veins. This venous inadequacy later on results in 
VVs.67 Various researches showed that the reflux of blood 
causes weakness and persistent dilatation of the venous walls 
that give rise to valve inadequacy. Various studies reported 
that a decrease in elastin content and disturbing synthesis of 
collagen debilitates the vein wall. Furthermore, constant irri-
tation and arrival of the cytokines may be the contributing 
components. Physical injury and harm to the valve cusps are 
additionally among one of the reasons for valve inade-
quacy.2,56,68–75 It stays dubious whether valve inadequacy 
causes a change in the venous wall or is a consequence of 
raised hydrostatic pressure that may affect both venous and 
valvular competency (Figure 3). Collagen content manages 
the elasticity of the venous wall, and elastic filaments pre-
sent in the extracellular matrix (ECM) direct the flexibility 
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of the venous wall. This change in cellular component and 
ECM results in alteration in the venous wall and loss of 
tone.9 Furthermore, the venous wall is comprised of endothe-
lial coating of ECM composed of smooth muscle cells 
(SMC), proteoglycans, collagen, and elastin. Stability among 
the production and degradation of any of these proteins and 
ECM supported the incompetency of vessel valves.9 
However, Venturi et al.76 reported a solid relationship 
between the decrease in elastin content and venous wall dila-
tation. Reduction in elastin and its precursors causes frag-
mentation and disruption of the existing elastin fibers. 
Whether the decrease in the SMC, loss of SMC relationship 
with elastin filaments, or improved elastase activity involved 
in VVs development is a matter of further research. At first, 
there is an increment in the numbers of the elastin filaments 
at the early stages of the VVs, then reduces, and fragmenta-
tion occurs that ultimately led to the progression of the dis-
ease. Reduction in elastin increments with the age could be a 
factor behind the VVs disease advancement (Figure 3). In an 
examination, a correlation was found in the ECM compo-
nents in adult patients (26–35 years) and the older patients 

(36–45 years). Moreover, women were more influenced.77 
Fewer stores of collagen III and fibronectin were seen in the 
SMC and fibroblasts among the patients with VVs and nor-
mal levels of collagen V than in typical patients. It was seen 
that the rise in the level of collagen I synthesis is because of 
the rise in the general collagen generation.78 Decrease in 
elasticity is because of lower collagen III levels. This rise in 
the levels of collagen I cause partition and diversion of SMC 
in the tunica media. Changes in the collagen I/III content are 
possibly a contributing factor in causing weakness and a 
decrease in the adaptability of the venous wall and may 
cause VVs. Disturbed stability of endothelial cell activation 
results in rise in SMC deposition, and demolition of EMC 
results in rise to changes that affect venous dilatation, exten-
sion, strength, and adjustment of the venous wall.9,79

Clinical manifestations

The prevalence rate of VVs is rising rapidly13 and can 
transform into emotional disability, skin changes leading to 
the cosmetic as well as major health issue, and 

Figure 3. Contributing factors in VVs disease development: Valve incompetency can lead to pooling of blood in the veins of the lower 
limbs which causes continuous dilatation of the veins. Deficiency in structural contents of the veins including smooth muscles, collagen, 
and elastin also appeared to be involved in VVs disease development.
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inconvenience, and can influence personal satisfaction.80 In 
the United States, medicinal costs of VVs may accomplish 
$1 billion annually, and progression of VVs leads to ulcera-
tions. Symptoms may include pain, heaviness of lower 
legs, tiredness, swelling and restlessness, needle-like sen-
sation, burning sensation, tenderness, and spasms. These 
symptoms regularly turn out to be more terrible with every 
passing day.81

Joseph et al.13 reported ulceration as the most common 
complication of the VVs while different studies reported 
pain in 56% of the cases and a few investigations also 
revealed 37% and 80% of people with pain.34,82–84 Edema of 
lower legs was found in 42%–66% of the case and another 
study reported 20% of the cases of VVs with edema.13,82,83,85 
An investigation in Malaysia also reported some clinical 
manifestations like spasms 53%, heaviness of the lower legs 
54%, cellulitis 13%, superficial thrombophlebitis 34%, and 
bleeding 9% of the cases, separately.13,82 Joseph et al.13 and 
Murli and Navin82 found tingling in 20% of the cases whereas 
an investigation in Finland revealed 26% of the cases with 
tingling. In the United Kingdom, a study reported reticular 
veins in more than 18% of VVs cases which is the normal 
indication of skin inflammation.85

Previously, a report illustrated skin inflammation in 20% 
while Joseph et al. revealed 27% of cases with skin inflam-
mation in VVs patients. A UK study revealed lipodermato-
sclerosis in 3% of the cases13; on the other hand, Sharif Nia 
et al.3 reported 3.31% of transformation into lipodermato-
sclerosis after developing VVs. An investigation done in 
Pakistan revealed 3% of patients with bleeding and 6% with 
VVs disease.34 Another cross-sectional investigation con-
ducted in Pakistan recorded pain in lower legs 59%, heavi-
ness of lower leg 43%, night spasms 34%, swelling 29%, 
sticks and needles sensation 20%, burning sensation 19%, 
and tingling 15% of clinical manifestations of the VVs.25

A recent study highlighted a case report of bleeding 
VVs along with the previous literature as a life-threatening 
condition that results in skin ulceration which leads to 

hemorrhagic shock because of blood loss and causes death. 
After reviewing the literature, the author reported 36 cases 
of hemorrhage that result because of VVs rupture. Among 
them, 11% of cases were traumatic while the remaining 
89% were spontaneous86 (Table 4). These numbers can be 
increased in near future and require further intention.

Discussion

VVs disease is the most common vascular condition of the 
current era. In this study, we aimed to highlight the world-
wide prevalence of the VVs and various contributing factors 
(risk factors and pathological factors) that importantly lead 
to the development and advancement of VVs disease. We 
identified 180 research items for the collection of the litera-
ture related to the VVs and screening of the duplicate 
research, preprints, and abstract evaluation. Furthermore, 
full-text articles were screened to exclude articles on con-
genital diseases, and animal studies. Original research, 
review/mini-review articles, and case reports written in 
English were included to collect the data. Finally, 65 articles 
were chosen to conduct the study.

According to geographical regions, globally, the preva-
lence of VVs varies greatly. Our study outcomes and previ-
ous reports suggested that Western and developed countries 
are more affected by the VVs as compared to the developing 
countries.2,12 Surprisingly, the minimum prevalence was 
observed in New Guinea followed by Cook Islands28 whereas 
the highest prevalence rate was found in Italy29 and the 
United States.30

Currently, age, gender, family history, occupation, genetic 
involvement, obesity, exercise, smoking, parity, BMI, and cur-
rent lifestyles are the major risk factors that can contribute to 
develop and worse the VVs disease. The study outcomes 
revealed aging as the key risk factor in VVs disease develop-
ment and incidence2,12,33 According to a recent report, it 
becomes doubled over 65 years of age.31 Several reports sug-
gested that the female gender along with pregnancy and parity, 

Table 4. Clinical manifestations of varicose vein from various studies.

Reference Clinical manifestations Publication year

McGuckin et al.80 Skin changes 2002
Saarinen et al.83 Ulceration, tingling, edema 2005
Murli and Navin82 Spasms, heaviness of the lower appendage, cellulitis, superficial 

thrombophlebitis, and bleeding
2008

Robertson et al.85 Edema, skin inflammation (reticular veins) 2009
Hamdan81 Pain, tiredness, swelling and restlessness, needle-like sensation, 

burning sensation, tenderness, and leg spasms
2012

Khan et al.25 Pain and heaviness of lower leg, night spasms, swelling, burning 
and tingling sensations

2013

Sharif Nia et al.3 Lipodermatosclerosis 2015
Joseph et al.13 Skin inflammation, heaviness of lower appendages, ulceration, 

tingling, pain, edema, cellulitis, lipodermatosclerosis, bleeding
2016

Manetti at el.86 Bleeding 2021
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and BMI in the upper quartile have more risk of developing 
VVs2,12,33,44–46,48,51 and men have less, whereas a report 
opposed to it showing that men have a high risk of developing 
VVs.57 Numerous reports also demonstrated positive relation 
of family history with the VVs disease development whereas 
some of the patients with no family history of varicosity have 
also developed VVs.87 The occupations that acquire prolonged 
standing posture during work including teachers, clerks, deal-
ers laborers, road cleaners, receptionists, security guards, and 
health care professionals are more prone to develop 
VVs.23,33,39–41 In addition, being overweight and not exercising 
apply a relative increment in the risk of getting VVs and that 
can be encountered by having mild to moderate exercise.53,54 
VVs are an exceptionally basic clinical manifestation and it 
keeps running in families suggesting their hereditary inclu-
sion.57 FOXC2, TM, and C677T MTHFR genes were previ-
ously said to be linked with the development of VVs.59,61,62 As 
the prevalence of VVs varies geographically, their symptoms 
and severity also vary. Pain is among the most common symp-
toms observed by the various reports, and bleeding of the VVs 
is recently highlighted as life-threatening symptom leading to 
death. Our study outcomes revealed various other symptoms 
which include skin ulceration, spasms, heaviness of the lower 
legs, swelling, tingling, lipodermatosclerosis, cellulitis, reticu-
lar veins, and thrombophlebitis.

Our study highlighted some important contributory fac-
tors that may play a key role in the pathogenicity of VVs. 
(1) The reflux of blood caused by weak vessel walls and 
persistent dilatation of the venous walls can give rise to 
valve inadequacy, (2) decrease in elastin content and (3) 
disruption in the synthesis of collagen debilitates the vein 
wall. (4) Constant irritation, arrival of the cytokines, and 
(5) physical trauma to the valve cusps because of thrombo-
sis are also among the reasons for valve disability.2,56,68–75 
(6) Disturbed stability of endothelial cell activation can 
lead to rise in SMC, deposition, and demolition of EMC, 
and these changes affect venous dilatation, stretching, 
strengthening, and modification of the venous wall.9,79 It 
has also been reported that awareness and knowledge 
regarding the VVs disease and its contributory factors can 
play a role in the intervention of the VVs ailment.88

Our research has few study limitations. First, the pri-
mary focus of the study was only VVs among the six classes 
of CEAP classification that later become more compli-
cated, severe, and painful if undiagnosed or neglected, and 
affects an individual’s life quality. Second, we focused on 
the epidemiology, risk factors, contributing factors in the 
pathogenesis of VVs, and clinical manifestations around 
the world excluding the methods/techniques for diagnosis 
and interventions that will be our next study target. In addi-
tion, there was no definite sample size/power analysis per-
formed for this study. However, all the facts and findings 
suggest that extensive investigations are required to pre-
vent the disease and its course.

Conclusion

Continued rise in the incidence of VVs disease is turning 
out to be a global curative issue and a matter of great 
degree concern for the treatment of VVs that can further 
transform into emotional disability, skin changes, incon-
venience, and can influence personal satisfaction. VVs 
disease usually affects the peoples of the middle ages both 
men and women and particularly involves the individuals 
associated with the prolonged standing occupation. 
Unfortunately, despite newer evaluation methods and tech-
niques in diagnosis and surgery, the complete cure for this 
medical condition is a matter of great concern. Currently, 
more studies are required to clarify the relationships 
among the various risk factors including family history, 
smoking, parity, and BMI that can contribute to worsen the 
VVs condition. Moreover, molecular targets involved in 
VVs disease development needed to be identified. Regular 
awareness and educational programs shall be organized to 
facilitate the people in lifestyle changes to reduce the 
effect of risk factors contributing to the worsening of the 
VVs disease.

Acknowledgements

The authors express their deepest gratitude to the dean and principal 
of the Faculty of Medicine and Allied Health Sciences, The Islamia 
University of Bahawalpur, for their kind support.

Author contributions

MRA designed the present study and wrote the article. AH and SJ 
assisted in literature searches related to the present study. MSS also 
helped in article drafting and editing. HMA and KA critically 
reviewed the article. JUR and SK helped in the substantial revision 
of the article. ASH, SRR, and AS provided their help in critical 
English revision. All the authors approved the final version of the 
revised article.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Ethical approval

Not applicable because we did not use any animal or human sub-
jects in the present study.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iDs

Muhammad Rahil Aslam  https://orcid.org/0000-0003-0684-9147

Sana Jabbar  https://orcid.org/0000-0002-7418-5437

Aamir Sharif  https://orcid.org/0000-0002-1115-8589

https://orcid.org/0000-0003-0684-9147
https://orcid.org/0000-0002-7418-5437
https://orcid.org/0000-0002-1115-8589


Aslam et al. 11

References

 1. Epstein D, Bootun R, Diop M, et al. Cost-effectiveness analy-
sis of current varicose veins treatments. J Vasc Surg Venous 
Lymphat Disord 2022; 10: 504.e7–513.e7.

 2. Beebe-Dimmer JL, Pfeifer JR, Engle JS, et al. The epidemiol-
ogy of chronic venous insufficiency and varicose veins. Ann 
Epidemiol 2005; 15(3): 175–184.

 3. Sharif Nia H, Chan YH, Haghdoost AA, et al. Varicose veins 
of the legs among nurses: occupational and demographic char-
acteristics. Int J Nurs Pract 2015; 21(3): 313–320.

 4. Robertson L, Evans C and Fowkes FGR. Epidemiology of 
chronic venous disease. Phlebology 2008; 23(3): 103–111.

 5. Iqbal A, Jan A, Quraishi HA, et al. Varicose vein of bilateral 
lower limb: a review. J Drug Deliv Ther 2019; 9(3): 584–587.

 6. Aber A, Poku E, Phillips P, et al. Systematic review of patient-
reported outcome measures in patients with varicose veins. Br 
J Surg 2017; 104(11): 1424–1432.

 7. Das K, Ahmed S, Abro S, et al. Varicose veins. Prof Med J 
2014; 21(3): 509–513.

 8. Marsden G, Perry M, Kelley K, et al. Diagnosis and manage-
ment of varicose veins in the legs: summary of NICE guid-
ance. BMJ 2013; 347: f4279.

 9. Naoum JJ, Hunter GC, Woodside KJ, et al. Current advances 
in the pathogenesis of varicose veins. J Surg Res 2007; 141(2): 
311–316.

 10. Segiet OA, Brzozowa-Zasada M, Piecuch A, et al. 
Biomolecular mechanisms in varicose veins development. 
Ann Vasc Surg 2015; 29(2): 377–384.

 11. Lurie F, Passman M, Meisner M, et al. The 2020 update of the 
CEAP classification system and reporting standards. J Vasc 
Surg Venous Lymphat Disord 2020; 8(3): 342–352.

 12. DePopas E and Brown M. Varicose veins and lower extremity 
venous insufficiency. Semin Intervent Radiol 2018; 35: 56–61.

 13. Joseph N, Abhishai B, Thouseef MF, et al. A multicenter 
review of epidemiology and management of varicose veins for 
national guidance. Ann Med Surg 2016; 8: 21–27.

 14. Chen CL and Guo HR. Varicose veins in hairdressers and 
associated risk factors: a cross-sectional study. BMC Public 
Health 2014; 14(1): 885.

 15. Oklu R, Habito R, Mayr M, et al. Pathogenesis of varicose 
veins. J Vasc Interv Radiol 2012; 23(1): 33–39.

 16. Murad MH, Coto-Yglesias F, Zumaeta-Garcia M, et al. A sys-
tematic review and meta-analysis of the treatments of varicose 
veins. J Vasc Surg 2011; 53(Suppl. 5): 49S–65S.

 17. Criqui MH, Jamosmos M, Fronek A, et al. Chronic venous 
disease in an ethnically diverse population: the San Diego 
population study. Am J Epidemiol 2003; 158(5): 448–456.

 18. Gloviczki P, Comerota AJ, Dalsing MC, et al. The care of 
patients with varicose veins and associated chronic venous dis-
eases: clinical practice guidelines of the Society for Vascular 
Surgery and the American Venous Forum. J Vasc Surg 2011; 
53(Suppl. 5): 2S–48S.

 19. Hirai M, Naiki K and Nakayama R. Prevalence and risk fac-
tors of varicose veins in Japanese women. Angiology 1990; 
41(3): 228–232.

 20. Sun JM. Epidemiologic study on peripheral vascular diseases 
in Shanghai. Zhonghua Wai Ke Za Zhi 1990; 28(8): 480–483, 
510–511.

 21. Nassiri P, Golbabai F and Mahmoudi F. Occupational health 
problems of hairdressers of Tehran. Acta Med Iran 1996; 34: 
14–16.

 22. Clark A, Harvey I and Fowkes FG. Epidemiology and risk 
factors for varicose veins among older people: cross-sectional 
population study in the UK. Phlebology 2010; 25(5): 236–240.

 23. Bahk JW, Kim H, Jung-Choi K, et al. Relationship between 
prolonged standing and symptoms of varicose veins and noc-
turnal leg cramps among women and men. Ergonomics 2012; 
55(2): 133–139.

 24. Al Shammeri O, AlHamdan N, Al-Hothaly B, et al. Chronic 
venous insufficiency: prevalence and effect of compression 
stockings. Int J Health Sci 2014; 8(3): 231–236.

 25. Khan AF, Chaudhri R, Ashraf MA, et al. Prevalence and pres-
entation of chronic venous disease in Pakistan: a multicentre 
study. Phlebology 2013; 28(2): 74–79.

 26. Aly SG, Wahdan MM, Ahmed DH, et al. Varicose veins: prev-
alence and associated risk factors among women of childbear-
ing age attending a primary health care unit in Cairo, Egypt. 
Egypt Fam Med J 2020; 4(1): 58–76.

 27. Rabe E, Pannier-Fischer F, Bromen K, et al. Bonner 
Venenstudie der Deutschen Gesellschaft für Phlebologie. 
Phlebology 2003; 32(1): 1–14.

 28. Clement DL. Venous ulcer reappraisal: insights from an inter-
national task force. J Vasc Res 1999; 36(Suppl. 1): 42–47.

 29. Chiesa R, Marone EM, Limoni C, et al. Chronic venous 
insufficiency in Italy: the 24-cities cohort study. Eur J Vasc 
Endovasc Surg 2005; 30(4): 422–429.

 30. Criqui MH, Denenberg JO, Langer RD, et al. Epidemiology of 
chronic peripheral venous disease. In: Bergan JJ (ed.) The vein 
book. Amsterdam: Elsevier, 2007, pp. 27–37.

 31. Homs-Romero E, Romero-Collado A, Verdú J, et al. Validity 
of chronic venous disease diagnoses and epidemiology 
using validated electronic health records from primary care: 
a real-world data analysis. J Nurs Scholarsh 2021; 53(3): 
296–305.

 32. Ahti TM, Mäkivaara LA, Luukkaala T, et al. Effect of family 
history on the incidence of varicose veins: a population-based 
follow-up study in Finland. Angiology 2009; 60(4): 487–491.

 33. Bihari I, Tornoci L and Bihari P. Epidemiological study on 
varicose veins in Budapest. Phlebology 2012; 27(2): 77–81.

 34. Latif A, Farhan MA, Waliullah K, et al. Treatment and inci-
dence of recurrence of varicose veins of lower limbs. Med 
Forum Month 2014; 25(6): 33–37.

 35. Dalboh A, Alshehri NA, Alrafie AA, et al. Prevalence and 
awareness of varicose veins among teachers in Abha, Saudi 
Arabia. J Fam Med Prim Care 2020; 9(9): 4784–4787.

 36. Laurikka JO, Sisto T, Tarkka MR, et al. Risk indicators for 
varicose veins in forty-to sixty-year-olds in the Tampere vari-
cose vein study. World J Surg 2002; 26(6): 648–651.

 37. Rabe E, Berboth G and Pannier F. Epidemiology of chronic 
venous diseases. Wien Med Wochenschr 2016; 166(9–10): 
260–263.

 38. Carpentier P. Epidemiology and physiopathology of chronic 
venous leg diseases. Rev Prat 2000; 50(11): 1176–1181.

 39. Cornu-Thenard A, Boivin P, Baud JM, et al. Importance of 
the familial factor in varicose disease. Clinical study of 134 
families. J Dermatol Surg Oncol 1994; 20: 318–326.

 40. Brinsuk M, Tank J, Luft FC, et al. Heritability of venous func-
tion in humans. Arterioscler Thromb Vasc Biol 2004; 24(1): 
207–211.

 41. Ziegler S, Eckhardt G, Stöger R, et al. High prevalence of 
chronic venous disease in hospital employees. Wien Klin 
Wochenschr 2003; 115(15): 575–579.



12 SAGE Open Medicine

 42. Nasiri-Foourg A, Kazemi T, Nakhaii N, et al. Lower limb 
varicose veins and their relationship with risk factors in nurses 
of the Birjand University of Medical Sciences Hospital’s. J 
Birjand Univ Med Sci 2005; 12(1): 9–15.

 43. Ali SA, Najmi WK, Hakami FM, et al. Prevalence of varicose 
veins among nurses in different departments in Jazan public 
hospitals, Saudi Arabia: a cross-sectional study. Cureus 2022; 
14(4): 24462.

 44. Stansby G. Women, pregnancy, and varicose veins. Lancet 
2000; 355(9210): 1117–1118.

 45. Rabhi Y, Charras-Arthapignet C, Gris JC, et al. Lower limb 
vein enlargement and spontaneous blood flow echogenicity 
are normal sonographic findings during pregnancy. J Clin 
Ultrasound 2000; 28(8): 407–413.

 46. Skøtt O and Carter AM. Relaxin is a vasodilator hormone. Am 
J Physiol Regul Integr Comp Physiol 2002; 283(2): R347–
R348.

 47. Golledge J and Quigley F. Pathogenesis of varicose veins. Eur 
J Vasc Endovasc Surg 2003; 25(4): 319–324.

 48. Bamigboye AA and Smyth RM. Interventions for varicose 
veins and leg oedema in pregnancy. Cochrane Database Syst 
Rev 2007; 1: CD001066.

 49. Zahariev T, Anastassov V, Girov K, et al. Prevalence of pri-
mary chronic venous disease: the Bulgarian experience. Int 
Angiol 2009; 28(4): 303–310.

 50. Oats J and Abraham S. Llewellyn-Jones fundamentals of 
obstetrics and gynaecology. Amsterdam: Elsevier, 2010.

 51. Hall H, Lauche R, Adams J, et al. Healthcare utilisation of 
pregnant women who experience sciatica, leg cramps and/
or varicose veins: a cross-sectional survey of 1835 pregnant 
women. Women Birth 2016; 29(1): 35–40.

 52. DeCarlo C, Boitano LT, Waller HD, et al. Pregnancy condi-
tions and complications associated with the development of 
varicose veins. J Vasc Surg Venous Lymphat Disord 2022; 
10(4): 872.e68–878.e68.

 53. Kohno K, Niihara H, Hamano T, et al. Standing posture at 
work and overweight exacerbate varicose veins: Shimane Co 
HRE study. J. Dermatol 2014; 41(11): 964–968.

 54. Klonizakis M, Tew G, Michaels J, et al. Impaired microvascu-
lar endothelial function is restored by acute lower-limb exer-
cise in post-surgical varicose vein patients. Microvasc Res 
2009; 77(2): 158–162.

 55. Mok Y, Ishigami J, Sang Y, et al. Clinically recognized vari-
cose veins and physical function in older individuals: the ARIC 
study. J Gerontol A Biol Sci Med Sci 2021; 2021: glab287.

 56. Sverdlova AM, Bubnova NA, Baranovskaya SS, et al. 
Prevalence of the methylenetetrahydrofolate reductase 
(MTHFR) C677T mutation in patients with varicose veins of 
lower limbs. Mol Genet Metab 1998; 63(1): 35–36.

 57. Evans CJ, Fowkes FG, Ruckley CV, et al. Prevalence of 
varicose veins and chronic venous insufficiency in men and 
women in the general population: Edinburgh vein study. J 
Epidemiol Community Health 1999; 53(3): 149–153.

 58. Le Flem L, Picard V, Emmerich J, et al. Mutations in pro-
moter region of thrombomodulin and venous thromboem-
bolic disease. Arterioscler Thromb Vasc Biol 1999; 19(4): 
1098–1104.

 59. Le Flem L, Mennen L, Aubry ML, et al. Thrombomodulin 
promoter mutations, venous thrombosis, and varicose veins. 
Arterioscler Thromb Vasc Biol 2001; 21(3): 445–451.

 60. Brice G, Mansour S, Bell R, et al. Analysis of the phenotypic 
abnormalities in lymphoedema-distichiasis syndrome in 74 
patients with FOXC2 mutations or linkage to 16q24. J Med 
Genet 2002; 39(7): 478–483.

 61. Mellor R, Brice G and Stanton A. Mutations in FOXC2 are 
strongly associated with primary valve failure in veins of the 
lower limb. J Vasc Surg 2007; 46(3): 608.

 62. Krysa J, Jones GT and van Rij AM. Evidence for a genetic 
role in varicose veins and chronic venous insufficiency. 
Phlebology 2012; 27(7): 329–335.

 63. Kontosić I, Vukelić M, Drescik I, et al. Work conditions as 
risk factors for varicose veins of the lower extremities in cer-
tain professions of the working population of Rijeka. Acta 
Med Okayama 2000; 54(1): 33–38.

64. Manetti A, Baronti A, Bosetti C, et al. Bleeding varicose 
veins’ ulcer as a cause of death: a case report and review of the 
current literature. Clin Ter 2021; 172(5): 395–406.

 65. Warwick WT. The rational treatment of varicose veins and 
varicocele, with notes on the application of the obliterative 
method of treatment to other conditions. London: Faber & 
Faber, 1931.

 66. Cornu-Thenard A, Boivin P, Baud JM, et al. Importance of 
the familial factor in varicose disease: clinical study of 134 
families. J Dermatol Surg Oncol 1994; 20(5): 318–326.

 67. Guo Q and Guo C. Genetic analysis of varicose vein of lower 
extremities. Zhonghua Yi Xue Yi Chuan Xue Za Zhi 1998; 
15(4): 221–223.

 68. Khan SM and Ahmed S. A prospective study on etiology and 
clinical features of varicose veins: a hospital based study. Int J 
Surg 2019; 3(4): 6–10.

 69. Monahan DL. Can phlebectomy be deferred in the treatment 
of varicose veins? J Vasc Surg 2005; 42(6): 1145–1149.

 70. Ballard JL, Bergan JJ and Sparks S. Pathogenesis of chronic 
venous insufficiency. In: Ballard JL and Bergan JJ (eds) 
Chronic venous insufficiency. London: Springer, 2000, pp. 
17–24.

 71. Clarke GH, Vasdekis SN, Hobbs JT, et al. Venous wall func-
tion in the pathogenesis of varicose veins. Surgery 1992; 
111(4): 402–408.

 72. Cooper DG, Hillman-Cooper CS, Barker SG, et al. Primary 
varicose veins: the sapheno-femoral junction, distribution 
of varicosities and patterns of incompetence. Eur J Vasc 
Endovasc Surg 2003; 25(1): 53–59.

 73. Ibrahim S, MacPherson DR and Goldhaber SZ. Chronic 
venous insufficiency: mechanisms and management. Am 
Heart J 1996; 132(4): 856–860.

 74. Abdel-Naby DN, Duran WN, Lal BK, et al. Pathogenesis of 
varicose veins and cellular pathophysiology of chronic venous 
insufficiency. In: Gloviczki P, Dalsing MC, Eklöf B, et al. 
(eds) Handbook of venous and lymphatic disorders: guide-
lines of the American venous forum. Boca Raton, FL: CRC 
Press, 2017, p. 48.

 75. Svejcar J, Prerovsky I, Linhart J, et al. Content of collagen, 
elastin, and water in walls of the internal saphenous vein in 
man. Circ Res 1962; 11(2): 296–300.

 76. Wali MA, Dewan M and Eid RA. Histopathological changes 
in the wall of varicose veins. Int Angiol 2003; 22(2): 188–193.

 77. Sansilvestri-Morel P, Rupin A, Badier-Commander C, et al. 
Chronic venous insufficiency: dysregulation of collagen syn-
thesis. Angiology 2003; 54(Suppl. 1): S13–S18.



Aslam et al. 13

 78. Venturi M, Bonavina L, Annoni F, et al. Biochemical assay 
of collagen and elastin in the normal and varicose vein wall. J 
Surg Res 1996; 60(1): 245–248.

 79. Aunapuu M and Arend A. Histopathological changes and 
expression of adhesion molecules and laminin in varicose 
veins. Vasa 2005; 34(3): 170–175.

 80. Kockx MM, Knaapen MW, Bortier HE, et al. Vascular remod-
eling in varicose veins. Angiology 1998; 49(11): 871–877.

 81. Michiels C, Arnould T, Thibaut-Vercruyssen R, et al. Perfused 
human saphenous veins for the study of the origin of varicose 
veins: role of the endothelium and of hypoxia. Int Angiol 
1997; 16(2): 134–141.

 82. McGuckin M, Waterman R, Brooks J, et al. Validation of 
venous leg ulcer guidelines in the United States and United 
Kingdom. Am J Surg 2002; 183(2): 132–137.

 83. Hamdan A. Management of varicose veins and venous insuf-
ficiency. JAMA 2012; 308(24): 2612–2621.

 84. Murli NL and Navin ID. Classical varicose vein surgery in a 
diverse ethnic community. Med J Malaysia 2008; 63(3): 193–
198.

 85. Saarinen J, Suominen V, Heikkinen M, et al. The profile of 
leg symptoms, clinical disability and reflux in legs with pre-
viously operated varicose disease. Scand J Surg 2005; 94(1): 
51–55.

 86. Atalla HRA, Soliman GH and Henedy WM. Evaluation of con-
servative nursing measures among patients with lower limbs 
varicose vein. Asian J Nurs Educ Res 2019; 9(3): 449–459.

 87. Robertson L, Lee AJ, Gallagher K, et al. Risk factors for 
chronic ulceration in patients with varicose veins: a case con-
trol study. J Vasc Surg 2009; 49(6): 1490–1498.

 88. Glinkowski WM. Orthopedic telemedicine outpatient prac-
tice diagnoses set during the first COVID-19 pandemic 
lockdown—individual observation. Int J Environ Res Public 
Health 2022; 19(9): 5418.


