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Abstract: Chronic venous disease (CVeD) is a highly prevalent condition in the general population, and
it has a significant impact on quality of life. While it is usually manifested by obvious signs, such as
varicose veins and venous ulcers, other symptoms of the disease are less specific. Among the other

symptoms, which include heaviness, swelling, muscle cramps and restless legs, pain is the symptom that

ARTICLE HISTORY  most frequently compels CVeD patients to seek medical aid. However, there is a substantial discrepancy

between pain severity and clinically detectable signs of CVeD, questioned by several opposing studies.
Further evaluation is needed to clarify this subject, and to analyse whether pain development predicts
objective CVeD progression.
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10.2174/1570161116666180209111826  General management of CVeD starts with advising lifestyle changes, such as lowering body mass index
and treating comorbidities. However, the mainstay of treatment is compression therapy, with the addi-
tional use of pharmacological substances. VVenoactive drugs proved to be the drugs of choice for symp-

tom alleviation and slowing the progression of CVVeD, with micronized purified flavonoid fraction being

the most effective one. Interventional therapy is reserved for advanced stages of the disease.
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INTRODUCTION

Chronic venous disease (CVeD) is a condition caused by
dysfunction of any of the normal structures of the superficial
venous system that may lead to venous hypertension and
development of venous insufficiency. It is estimated that
CVeD affects >30% of the adult population in the Western
world and bares significant economic burden [1]. Also, more
advanced sequelae of CVeD, such as venous ulceration, are
seen in approximately 1% of adult population [1, 2].

Although most of the risk factors for CVeD are acknowl-
edged and include heredity, age, female sex, obesity, preg-
nancy, prolonged standing, and lack of physical activity, its
basic aetiology is still unclear [3, 4]. The most frequent
cause of CVeD mentioned in the literature is either primary
abnormality of the venous wall and valves, or secondary
changes derived from previous venous thrombosis that leads
to reflux, obstruction or both. Congenital venous malforma-
tions are a rare cause of CVeD [5].

While CVeD is usually manifested by obvious signs,
such as varicose veins and venous ulcers, the symptoms of
the disease are less specific. In order to standardize the
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evaluation of CVeD, the first CEAP (clinical, etiologic,
anatomic, pathophysiologic) consensus document was issued
after the American Venous Forum meeting in 1994, and un-
derwent revision in 2004 [6, 7]. Since then the CEAP classi-
fication has been widely used in the literature and proved
appropriate for establishing recommendations, however,
some papers pointed out the inconsistency of association
between its C class and the degree of symptoms, especially
pain [8].

Among the other symptoms, which include heaviness,
swelling, muscle cramps and restless legs, pain is the symp-
tom that most frequently compels CVeD patients to seek
medical aid [9]. In addition, several studies showed that
CVeD pain has a major impact on quality of life [10, 11].
However, the main drawback in recognizing venous pain is
its similarity to sensations caused by other common condi-
tions [9].

We review the subcellular origin of venous pain, the cor-
relation of pain with clinically detectable signs and its medi-
cal treatment in patients with CVeD.

PAIN MECHANISM IN CVeD

Veins are innervated by sensory nerve fibres, which
originate in the dorsal root ganglia of the spinal cord. Some
of these sensory fibres end in the venous wall between endo-
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thelial cells and smooth muscle cells, while others reach the
perivenous space, where they are in close contact with vasa
vasorum. The latter nerve endings are polymodal nociceptors
[12, 13].

At first, it was speculated that venous dilation is suffi-
cient to cause strong painful sensations. However, experi-
ments with mechanical venous balloon dilation showed that
painful sensations are felt when the diameter of a vein
reaches 3 times its normal value, which would not corre-
spond to venous pain intensity in real-life conditions [14,
15].

More recent hypotheses on the origin of CVeD pain are
based on a local inflammatory reaction, related to venous
stasis [12]. Particularly, persistent venous hypertension
evokes a local inflammatory response mediated by leuko-
cytes, involving a cascade reaction of cytokines and
chemokines and altered endothelial function [16].

Initially, hypoxic conditions, present during venous sta-
sis, activate the endothelial cells [17]. Their activation starts
with accumulating calcium in the cytoplasm, which in turn
upregulates phospholipase A2 activity. The subsequent en-
zyme cascade leads to the synthesis and release of local me-
diators, such as bradykinin, platelet-activating factor (PAF),
prostaglandin E2 and leukotriene B4. PAF stimulates local
release of histamine and serotonin, which cause abnormal
adherence of leukocytes to the venous endothelium, and fur-
ther augments the inflammatory process [17, 18]. Finally,
most of the above-mentioned proinflammatory mediators
stimulate the nociceptors in the venous wall and perivenous
tissue, and thus produce pain sensations.

On the other hand, the theory of ‘white cell trapping’
suggests that elevated venous pressure and subsequent stasis
cause leukocyte margination, activation, adhesion and ex-
travascular migration, conveyed by a set of cytokines and
vascular adhesion molecules. Saharay et al. investigated leu-
kocyte endothelial adhesion in patients with CVeD who were
subjected to short-term venous hypertension [19]. They
showed that plasma levels of the endothelial adhesion mole-
cules were higher in patients with CVeD than in control sub-
jects, and increased significantly in response to venous hy-
pertension provoked by standing. Another study found posi-
tive correlation between expression of selected cytokines and
venous haemodynamics in different CVeD stages. In addi-
tion, the authors proposed a potential role of selected cytoki-
nes, such as endothelial growth factor (EGF) and platelet
derived growth factor (PDGF), as biomarkers of disease pro-
gression and recurrence rates during postsurgical monitoring
[20].

DISCREPANCY BETWEEN
CLINICAL SEVERITY OF CVeD

Staging of CVeD is based on the last revision of the
CEAP classification [21]. Its clinical importance is based on
correct diagnosis and it serves as a guide for a regular clini-
cal examination of patients with CVeD. Also, it helps in a
decision-making process for selecting the appropriate treat-
ment [22]. Each clinical class in CEAP system is character-
ized by the presence or the absence of symptoms (Table 1).
However, the association of occurrence and intensity of
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symptoms with C (clinical) class of the CEAP classification
is largely inconsistent [23].

Firstly, some conditions can mimic CVeD symptoms in
healthy individuals by inducing transient venous stasis and
hypoxia, and thus making the proper diagnosis difficult [24].
Blatter et al. investigated leg symptoms in 46 healthy sub-
jects during prolonged standing [25]. The results showed that
prolonged standing lead to increased leg volume and pro-
voked pain in the majority of subjects. However, they found
no correlation between the volume increase and the resulting
symptoms. Peripheral arterial disease, knee or hip arthrosis,
and spinal disc herniation can also cause symptoms similar
to CVeD, such as sensation of heaviness, swollenness, leg
discomfort and pain [26]. It is mandatory to exclude these
conditions before treating for CVeD, especially in sympto-
matic patients without any visible signs of the disease.

Additionally, what may explain the discrepancy between
pain and signs of CVeD is that different duration of the same
process is required for developing both, painful sensations
and pathological remodeling of venous vessels. Pain could
be a short-term consequence of venous hypertension, so it
may be considered as an early predictor of CVeD, while in
contrast, visible varicose vein remodeling is a much later
outcome of the same process. Several studies suggested that
the primary activation site of venous and perivenous noci-
ceptors may not be in the large veins [27, 28]. Strictly speak-
ing, microvalvular incompetence could exist in the small
superficial veins of the leg independently from the great sa-
phenous vein or its major tributaries [29]. In addition, con-
tact between nerve endings and veins at that level probably is
tighter than at the macrovascular level. That being said, it is
possible that the primary activation site of nociceptors could
be in the microcirculation, thus explaining the occurrence of
pain before any visible signs of CVeD [30].

The literature concerning relation between leg pain and
clinical severity of CVeD is inconsistent. The majority of
studies which observed positive correlation between C grade
of CEAP classification and the degree of pain, also noted
venous-like symptoms in high number of control subjects
without CVeD. The Edinburgh vein population study found
correlation between some of the reported symptoms and the
presence of great and small saphenous vein varices, but
mostly in women [31]. However, the level of agreement be-
tween the presence of symptoms and trunk varices was not
significant. The authors came far to conclude that most
symptoms probably have a non-venous cause, even in the
presence of trunk varices. In a cross-sectional study includ-
ing 2841 patients with CVeD, severity of pain differed sig-
nificantly throughout the C class [8]. Light and moderate
pain gradually decreased, while severe pain gradually in-
creased from CO to C6 class, even after the adjustment for
age, body mass index (BMI) and family history of CVeD.
An international cohort study of 1531 patients with CVeD,
reported that physicians’ assessment coincided with patients’
own perception of the disease [32]. However, the intentional
oversampling the study population with male patients and
patients with venous ulcers might have had some impact on
the generalizability of the study results. Chiesa et al. demon-
strated a positive correlation between the presence of symp-
toms with both worsening of the visible signs and the pres-
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Table1l. C class of the CEAP (clinical, etiologic, anatomic, pathophysiologic) classification.
Class Definition

Cco No visible or palpable signs of venous disease

C1 Telangiectasias or reticular veins

Cc2 Varicose veins; differ from reticular veins by a diameter of 3 mm or more

C3 Oedema

C4 Changes in skin and subcutaneous tissue secondary to chronic venous disease, divided into two subclasses:
C4a: pigmentation or eczema
C4b: lipodermatosclerosis or atrophie blanche

C5 Healed venous ulcer

C6 Active venous ulcer

S Symptomatic; including pain, tightness, skin irritation, heaviness, muscle cramps, and other complaints attributable to venous dysfunction

A Asymptomatic

ence of haemodynamic changes in the leg venous system
[33]. Venous reflux was associated both with increase in C
grade of visible disease, and with presence of symptoms. In
addition, there was a considerable number of symptomatic
patients with no visible signs of the disease. The San Diego
population study showed that venous symptoms were more
prevalent in people with both visible and functional abnor-
malities, with pain being the most reported symptom [34].
However, pain was relatively non-specific, as it was also
reported by 15% of study participants without CVeD.

Furthermore, some other studies did not find a correlation
between symptoms and visible signs of CVeD. In a study
with 400 patients, Conway et al. concluded that CVeD
symptoms are independent of disease severity assessed by
the CEAP score. Although, they showed positive correlation
between pain and saphenofemoral or saphenopopliteal junc-
tion reflux [35]. Duque et al. found that pain, itch, and burn-
ing sensations are common symptoms of mild to moderate
CVeD, with a significant impact on quality of life [36].
There was no correlation between the severity of these symp-
toms and the degree of CVeD. However, the participants
were primarily hospital employees, who are more likely to
develop venous symptoms [37]. In an observational study of
132 patients with CVeD, no correlation was found between
patient-reported symptoms and clinical stages from C2 to C5
[38]. Conversely, patients with C2 and C3 grade reported
more severe symptoms than patients with C4 and C5 grade.
Also, pain and heaviness were scored highest by the patients
with C2 and C3 grades. The explanation proposed was that
patients with severe stages of CVeD suffer from sensory
peripheral neuropathy, which may result in less pain.

Sensory peripheral neuropathy is a feature of severe
CVeD, which could explain the decrease in frequency and
intensity of pain in advanced stages of the disease [39, 40]. It
is contemplated as a consequence of increased endoneural
pressure and ischaemia, secondary to venous microangiopa-
thy. There is a significant threshold elevation for tactile, vi-
brational and thermal sensations in the extremities in patients

with CVeD [41]. Padberg et al. compared sensory thresholds
in the limbs of patients with C2 grade with the ones with C5
grade, and found that thresholds at the most common sites of
venous ulcerations were significantly higher in patients with
more severe stages of CVeD [41]. Also, the distribution of
sensory neuropathy was coincident with trophic changes of
the leg.

Lastly, the complexity of pain generating mechanism
permits interindividual variability in pain presentation
among patients suffering from CVeD [12]. This variability
can be explained on several different levels of pain signal
transmission: the reactivity of the cells mediating the local
inflammatory process, the density of venous and perivenous
innervation, and the density of nociceptors’ ion channels; all
of which vary considerably from one individual to another
[42]. In addition, the intensity of brain modulation of noci-
ceptive sensations is also unequal, mostly due to genetic fac-
tors.

MANAGEMENT OF SYMPTOMATIC CVeD

As CVeD is not a critical condition in its early stages
(C0-C2), its initial management is often ambulatory and in
primary care settings. It consists of advising lifestyle changes
and providing information about possible future symptoms
and complications.

Obesity is probably the main modifiable risk factor for
symptomatic CVeD [43, 44]. Metabolic syndrome present in
obese patients promotes a chronic inflammatory environment
in the adipose tissue throughout the body, which further aids
in the development of venous thrombosis, the main secon-
dary cause of CVeD [45]. In addition, adipocytokine action,
impaired coagulation cascade and increased oxidative stress,
all present in patients with higher BMI, assist the thrombotic
process in superficial veins of the lower extremity [46]. On
the other hand, elevated intra-abdominal pressure in obese
patients leads to higher risk of reflux, and subsequently ve-
nous hypertension, which accelerates CVeD progression [46,
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47]. Unfortunately, the majority of studies analysing CVeD
treatment specifically excluded overweight people, and at-
tributed their symptoms to musculoskeletal difficulties [48].
Nevertheless, dietary advice should not be disregarded in
treatment of CVeD.

As CVeD is a wide-range population disease, it is often
coexistent with other chronic conditions [29]. In a cross-
sectional study of 1679 patients, the authors associated a
number of comorbidities with CVeD symptoms in both gen-
ders, such as diabetes mellitus, arterial hypertension, heart
failure, skeletal and joint leg disease and chronic obstructive
pulmonary disease [49]. In addition, the same chronic condi-
tions were risk factors for venous ulceration development
[50]. Therefore, early recognition and treatment of comor-
bidities could reduce symptoms and deter progression of
CVeD.

Due to the progressive nature of the disease, at about 2%
per annum from C2 to higher categories [51], the point of
referral to vascular specialists for a more targeted treatment
is crucial [52]. According to actual guidelines on CVeD
management, the presence of symptoms, such as pain, dis-
comfort, heaviness and itching, is an indication for such a
referral [53, 54].

Thereafter, primary diagnostic evaluation of CVeD
should be performed with duplex ultrasound, since it is a
gold standard and provides sufficient data on anatomical
distribution of thrombosis and reflux in the venous system of
the lower extremities [55, 56]. Also, air plethysmography
can be used in selected cases which require more detailed
information [57, 58]. The severity of findings in addition to
presented clinical picture defines further management of
CVeD. Accordingly, interventional approach is considered
for treatment of advanced stages of CVVeD, while more con-
servative treatment includes compression and pharmacologi-
cal therapy [55].

Compression therapy is first-line treatment for patients
with symptomatic CVeD, which has been employed since
the time of Hippocrates and Celsus [59, 60]. Its principle is
to exert a controlled mechanical pressure on the surface of
the affected limb, and thus counteract the pathologically in-
creased hydrostatic pressure in its superficial venous system.
By doing so this action reduces vein diameter and increases
venous blood flow [61, 62], and thus alleviates the symp-
toms of CVeD. However, one should bear in mind that com-
pressive therapy does not address the problem of obstruction
and reflux, if one exists.

There are several types of compression bandages and
stockings in different lengths, all of which were positively
evaluated through different trials [63-66]. Various grades of
pressure (20-60 mmHg) are applied in accordance to the
severity of the disease. However, a Cochrane Database sys-
tematic review concluded that even though the symptoms
subjectively improved with wearing stockings across the
included trials, the inadequate reporting and a possible sub-
ject to bias demote the quality of existing evidence [67]. Pa-
tients with concomitant arterial disease of the lower limbs
require extreme caution in administering compression ther-
apy, and additional evaluation is mandatory [68]. Another
important issue concerning compression therapy is poor
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compliance due to discomfort and inconvenience, which
ranges 40-70% throughout different studies [69-71].

Pharmacological therapy mostly targets patients com-
plaining of leg symptoms, but without any visible signs of
CVeD (COs class). Venoactive drugs (VAD) emerged as
substances which counter the inflammatory process in ve-
nous tissue [5]. In addition to their anti-inflammatory effect,
VADs increase venous tone and capillary resistance, im-
prove lymphatic flow, and reduce blood viscosity and eryth-
rocyte aggregation [72, 73]. Most importantly, they showed
significant benefit in CVeD symptom management in pla-
cebo-controlled studies [72, 74].

There are 5 main types of VADs [74]:
Coumarin

Flavonoids: diosmins, micronized purified flavonoid
fraction (MPFF) and rutosides

3. Saponins: horse chestnut seed extract (HCSE) and rus-
cus aculateus extract

4. Other plant extracts: anthocyans, proanthocyanidins, and
extracts of Ginko biloba and Centella asiatica

5. Synthetic products: naftazone, and calcium dobesilate.

MPFF is a composition of diosmine and flavonoid com-
ponents used both for venous symptom relief and ulcer heal-
ing, according to GRADE system recommendation [75, 76]
(Table 2). Its most important vein-specific anti-inflammatory
effect is leukocyte trapping inhibition, which in turn reduces
cytokine release [77]. In addition, it inhibits noradrenalin
degradation, and thus indirectly increases venous tone [72].
The RELIEF study, which included 5052 CVeD patients
graded CO-C4, reported of significant reduction of pain,
heaviness and cramps in the lower extremities, during the 6-
month MPFF therapy period [78]. On the other hand, a pro-
spective randomized placebo-controlled trial showed signifi-
cant improvement in managing night cramps, without effect
on any other CVeD symptoms [79]. Nevertheless, a Coch-
rane systematic review from 2016 concluded that MPFF is
the most effective VAD in reducing CVeD symptoms [80],
while another recent systematic review found evidence to
support the use of MPFF for medical treatment of CVeD
[81]. Lastly, MPFF is also prescribed for pain management
and haematoma resorption after phlebectomy [82].

The remaining VADs did not prove to be as effective as
MPFF in treatment of CVeD, although they were mostly
investigated in smaller studies. Oxerutins and rutosides are
flavonoids, which decrease capillary permeability and reduce
free radical formation [83]. A prospective randomized pla-
cebo-controlled study of 60 patients showed effectiveness of
oxerutins in controlling venous hypertension and alleviating
CVeD symptoms [84]. Another small prospective study
compared the effects of oxerutins and MPFF on patients with
symptomatic CVeD. Oxerutins were even more efficient
than MPFF in symptom control and improved general qual-
ity of life in study participants [85]. As for the rutosides, a
meta-analysis including 15 studies of limited quality con-
cluded that hydroxyethylrutosides significantly reduced
symptoms of pain, heavy legs and cramps, without any seri-
ous adverse events [86]. The same drug reportedly reduces
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Recommendations for relief of symptoms associated with chronic venous disease according to GRADE system. MPFF —

micronized purified flavonoid fraction, HCSE — horse chestnut seed extract.

Venoactive Drug Recommendation for Use Quality of Evidence Grade
MPFF Strong Moderate 1B
Rutosides Strong Moderate 1B
Calcium dobesilate Weak Moderate 2B
HCSE Weak Low 2C
Ruscus extracts Weak Low 2C

the incidence of superficial venous insufficiency in patients
with reduced calf muscle pump dysfunction [87].

HCSE has both anti-inflammatory and anti-oedematous
properties, as well as positive effect on the venous tone and
blood coagulability [88]. A recent review analysed the re-
sults of randomized controlled trials which tested the effec-
tiveness of HCSE in CVeD treatment. The results showed
that HCSE significantly reduces symptoms, such as pain,
muscle spasm, itch and fatigue, while it tested similarly
when compared with compression therapy and rutosides
[89].

Contrary to other VADs, calcium dobesilate is a synthetic
drug which affects platelet aggregation, capillary permeabil-
ity and blood viscosity, and showed promising results in
treatment of CVeD [90]. In a prospective randomized pla-
cebo-controlled study of 256 patients, calcium dobesilate
reduced leg oedema and improved CVeD symptoms, both
independently and concomitant to compression therapy us-
age [91].

Interventional therapy should be considered when symp-
tom relief is not accomplished, or when complications occur
despite well-timed non-invasive therapy. Several treatment
options are offered: sclerotherapy, endovenous thermal abla-
tion and open surgery. Sclerotherapy is applied for oblitera-
tion of telangiectases, small-diameter varicose veins and
venous segments with reflux [92]. Laser or radiofrequency
thermal energy is used for ablation of incompetent veins, and
is considered a worthy less-invasive alternative to open sur-
gery [92]. Although, numerous comparative studies showed
slight advantage of endovenous therapy over open surgery,
the latter is still reserved for the most advanced cases
[93,94,95].

CONCLUSIONS

Pain is the most important symptom in patients suffering
from CVeD and it has a significant impact on quality of life.
However, as other conditions can produce similar sensations,
it is difficult to evaluate the true incidence of venous pain,
especially in subjects without visible signs of the disease.
Also, there is a substantial discrepancy between pain severity
and clinically detectable signs of CVeD. Further studies are
needed to clarify this subject, and to evaluate whether pain
development predicts worsening of CVeD.

General management of CVeD starts with advising life-
style changes, such as BMI correction, and treating comor-

bidities. According to all the guidelines on CVeD treatment,
the development of symptoms requires referral to a vascular
specialist. Thereafter, the mainstay of CVeD management is
compression therapy, with the additional use of pharmacol-
ogical substances. VADs proved to be the drugs of choice for
symptom alleviation and slowing the progression of CVeD,
with MPFF being the most effective one. Interventional ther-
apy is used in patients with unsatisfactory response to con-
servative treatment.

CONSENT FOR PUBLICATION
Not applicable.

CONFLICT OF INTEREST

The authors declare no conflict of interest, financial or
otherwise.

ACKNOWLEDGEMENTS

This work is supported by the grants 11141028 (to DjR)
and 173033 (to ERI) from the Ministry of Science, Republic
of Serbia.

REFERENCES

[1] Evans CJ, Fowkes FGR, 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 Commu-
nity Health 1999;53:149-53.

[2] Fowkes FGR, Evans CJ, Lee AJ. Prevalence and risk factors of
chronic venous insufficiency. Angiology 2001;52:5-15.

[3] Lee AJ, Evans CJ, Allan PL, et al. Lifestyle factors and the risk of
varicose veins: Edinburgh Vein Study. J Clin Epidemiol
2003;56:171-9.

[4] Vlajinac HD, Radak DJ, Marinkovic JM, Maksimovic MZ. Risk
factors for chronic venous disease. Phlebology 2012;27:416-22.

[5] Bergan JJ, Schmid-Schonbein GW, Smith PD, et al. Chronic ve-
nous disease. N Engl J Med 2006;355:488-98.

[6] Porter JM, Moneta GL. Reporting standards in venous disease: an
update. J Vasc Surg 1995;21:635-45.

[7] Eklof B, Rutherford RB, Bergan JJ, et al. Revision of the CEAP
classification for chronic venous disorders: consensus statement. J
Vasc Surg 2004;40:1248-52.

[8] Radak DJ, Tanaskovic SZ, Vlajinac HD, et al. Relationship Be-
tween Pain and CEAP C Categories of Chronic Venous Disease.
Angiology 2016;67:670-5.

[9] Andreozzi GM, Cordova RM, Scomparin A, et al. Quality of life in
chronic venous insufficiency. An Italian pilot study of the Trive-
neto Region. Int Angiol 2005;24:272-7.

[10] Radak DJ, Vlajinac HD, Marinkovi¢ JM, et al. Quality of life in
chronic venous disease patients measured by short Chronic Venous



6 Current Vascular Pharmacology, 2018, Vol. 16, No. 00

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Disease Quality of Life Questionnaire (CIVIQ-14) in Serbia. J
Vasc Surg 2013;58:1006-13.

Ortega-Santana F, Liminana JM, Ruano F, et al. The influence of
the CIVIQ dimensions on quality of life of patients with primary
superficial venous incompetence. Eur J Vasc Endovasc Surg
2014,;28:425-8.

Danziger N. Pain in chronic venous disease: perspectives for re-
search. Medicographia. 2011;33:325-31.

Vital A, Carles D, Conde Da Silva Fraga E, et al. Unmyelinated C
fibers and inflammatory cells are present in the wall of human vari-
cose veins. A clinico-pathological study. Phlebolymphology
2010;17:27.

Arndt JO, Klement W. Pain evoked by polymodal stimulation of
hand veins in humans. J Physiol 1991;440:467.

Klement W, Arndt JO. Adenosine does not evoke pain from venous
and paravascular nociceptors in the human. Cardiovasc Res
1992;26:186-9.

Tisato V, Zamboni P, Menegatti E. Endothelial PDGF-BB pro-
duced ex vivo correlates with relevant hemodynamic parameters in
patients affected by chronic venous disease. Cytokine 2013;63:92-
6.

Michiels C, Arnould T, Knott I, et al. Stimulation of prostaglandin
synthesis by human endothelial cells exposed to hypoxia. Am J
Physiol 1993;264:866-74.

Michiels C, Renard P, Bouaziz N, et al. Identification of the phos-
pholipase A(2) isoforms that contribute to arachidonic acid release
in hypoxic endothelial cells: limits of phospholipase A(2) inhibi-
tors. Biochem Pharmacol 2002;63:321-32.

Saharay M, Shields DA, Porter JB, et al. Leukocyte activity in the
microcirculation of the leg in patients with chronic venous disease.
J Vasc Surg 1997;26:265-73.

Tisato V, Zauli G, Gianesini S, et al. Modulation of circulating
cytokine-chemokine profile in patients affected by chronic venous
insufficiency undergoing surgical hemodynamic correction. J Im-
munol Res 2014;2014:473765.

Eklof B, Rutherford RB, Bergan JJ, et al. American Venous Forum
International Ad Hoc Committee for Revision of the CEAP Classi-
fication. Revision of the CEAP classification for chronic venous
disorders: consensus statement. J Vasc Surg 2004; 40:1248-52.
Rabe E, Pannier F. Clinical, aetiological, anatomical and pathologi-
cal classification (CEAP): gold standard and limits. Phlobology
2012;27:114-8.

Radak DJ, Tanaskovic SZ, Vlajinac HD, et al. Relationship Be-
tween Pain and CEAP C Categories of Relationship Between Pain
and CEAP C Categories of Chronic Venous Disease. Angiology
2016;67:670-5.

Amsler F, Blattler W. Compression therapy for occupational leg
symptoms and chronic venous disorders—a meta-analysis of ran-
domised controlled trials. Eur J Vasc Endovasc Surg
2008;35.3:366-72.

Blattler W, Thomae H-J, Amsler F. Venous leg symptoms in
healthy subjects assessed during prolonged standing. J Vasc Surg:
Venous Lymphatic Disorders 2016;4.4:455-62.

Van der Velden S, Shadid N, Nelemans P, Sommer A. How spe-
cific are venous symptoms for diagnosis of chronic venous disease?
Phlebology 2014;29:580-6.

Virgini-Magalhaes CE, Porto CL, Fernandes FF, Dorigo DM, Bot-
tino DA, Bouskela E. Use of microcirculatory parameters to evalu-
ate chronic venous insufficiency. J Vasc Surg 2006;43:1037-44.
Jinger M, Steins A, Hahn M, Héafner H. Microcirculatory dysfunc-
tion in chronic venous insufficiency. Microcirculation
2000;7(S1):3-12.

Radak DJ, Sotirovic VA. Risk factors for symptomatic chronic
venous disorders: results from the international Vein Consult Pro-
gram. Medicographia 2015;35:85-91

Gschwandtner ME, Ehringer H. Microcirculation in chronic venous
insufficiency. Vasc Med 2001;6.3:169-79.

Bradbury A, Evans C, Allan P, Lee A, Ruckley CV, Fowkes FG.
What are the symptoms of varicose veins? Edinburgh vein study
cross sectional population survey. BMJ 1999;318:353-6.

Kahn SR, M’lan CE, Lamping DL, et al. VEINES Study group.
Relationship between clinical classification of chronic venous dis-
ease and patient-reported quality of life: results from an interna-
tional cohort study. J Vasc Surg 2004;39:823-8.

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Radak et al.

Chiesa R, Marone EM, Limoni C, et al. Chronic venous disorders:
correlation between visible signs, symptoms, and presence of func-
tional disease. J Vasc Surg 2007;46:322-30.

Langer RD, Ho E, Denenberg JO, et al. Relationships between
symptoms and venous disease. The San Diego population study.
Arch Intern Med 2005;165:1420-4.

Conway AM, Nordon IM, Hinchliffe RJ, et al. Patient-reported
symptoms are independent of disease severity in patients with pri-
mary varicose veins. Vascular 2011;19:262-8.

Duque MI, Yosipovitch G, Chan YH, et al. Itch, pain, and burning
sensation are common symptoms in mild to moderate chronic ve-
nous insufficiency with an impact on quality of life. J Am Acad
Dermatol 2005;53:504-8.

Ziegler S. Chronic venous disease is highly prevalent in hospital
employees. Phlebolymphology 2006;13:150.

Howlader MH, Smith PG. Symptoms of chronic venous disease
and association with systemic inflammatory markers. J Vasc Surg
2003;38:950-4.

Reinhardt F, Wetzel T, Vetten S, et al. Peripheral neuropathy in
chronic venous insufficiency. Muscle Nerve 2000;23:883-7.

Yim E, Vivas A, Maderal A, et al. Neuropathy and ankle mobility
abnormalities in patients with chronic venous disease. JAMA Der-
matol 2014;150:385-9.

Padberg FT, Jr, Maniker AH, Carmel G, et al. Sensory impairment:
a feature of chronic venous insufficiency. J Vasc Surg
1999;30:836-42.

Michiels C, Bouaziz N, Remacle J. Role of the endothelium and
blood stasis in the development of varicose veins. Int Angiol
2002;21:18-25.

Vlajinac HD, Marinkovic JM, Maksimovic MZ, et al. Body mass
index and primary chronic venous disease-a cross-sectional study.
Eur J Vasc Endovasc Surg 2013;45:293-8.

Robertson LA, Evans CJ, Lee AJ, et al. Incidence and risk factors
for venous reflux in the general population: Edinburgh Vein Study.
Eur J Vasc Endovasc Surg 2014;48:208-14.

Gostl K, Obermayer A, Hirschl M. Pathogenesis of chronic venous
insufficiency by obesity. Phlebologie 2009;38:108-13.

van Rij AM, De Alwis CS, Jiang P, et al. Obesity and impaired
venous function. Eur J Vasc Endovasc Surg 2008;35:739-44.
Maurins U, Hoffman BH, Losch C, et al. Distribution and preva-
lence of reflux in the superficial and deep venous system in the
general population - results from the Bonn Vein Study, Germany. J
Vasc Surg 2008;48:680-7.

Davies HO, Popplewell M, Singhai R, et al. Obesity and lower
limb venous disease - The epidemic of phlebesity. Phlebology
2017;32:227-33.

Matic P, Jolic S, Tanaskovic S, et al. Chronic venous disease and
comorbidities. Angiology 2015;66:539-44.

Vlajinac H, Marinkovic J, Maksimovic M. Factors related to ve-
nous ulceration: a cross-sectional study. Angiology 2014;65:824-
30.

Rabe E, Pannier F, Ko A, et al. Incidence of Varicose Veins,
Chronic Venous Insufficiency, and Progression of the Disease in
the Bonn Vein Study 1l. J Vasc Surg 2010;51:791.

Onida S, Davies AH, Franklin 1. Varicose veins-Who should be
referred? Phlebology 2015;30:4-8.

National Institute for Health and Care Excellence (NICE). Varicose
veins: diagnoses and management [Internet]; 2013 July [cited 2017
Nov]. Available from: https://www.nice.org.uk/guidance/cg168.
Venous Forum of the Royal Society of Medicine, et al. Recom-
mendations for the referral and treatment of patients with lower
limb chronic venous insufficiency (including varicose veins). Phle-
bology 2011;26:91-3.

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

Marston WA. PPG, APG, duplex: which noninvasive tests are most
appropriate for the management of patients with chronic venous in-
sufficiency? Semin Vasc Surg 2002;15:13-20.

Christopoulos D, Nicolaides AN, Szendro G. Venous reflux: quan-
tification and correlation with the clinical severity of chronic ve-
nous disease. Br J Surg 1988:75:352-6.

Criado E, Farber MA, Marston WA, et al. The role of air plethys-
mography in the diagnosis of chronic venous insufficiency. J Vasc
Surg 1998:27:660-70.



The Significance of Pain in Chronic Venous Disease and its Medical Treatment

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

Adams EF, Hippocrates. In: Adams EF (ed.) The genuine works of
Hippocrates. Vol. 2, New York: Wm Wood & Co, 1886.

Anning ST. Historical aspects. In: Dodd H and Cockett FB (eds)
The pathology and surgery of veins of the lower limb. Edinburgh:
Livingstone, 1956, pp.6-28.

Gjores JE, Thulesius O. Compression treatment in venous insuffi-
ciency evaluated with foot volumetry. Vasa 1977;6:364-8.

Partsch H. Improvement of venous pumping function in chronic
venous insufficiency by compression depending on pressure and
material. Vasa 1984;13:58.

Anderson JH, Geraghty JG, Wilson YT, et al. Paroven and gradu-
ated compression hosiery for superficial venous insufficiency.
Phlebology 1990;5:271-6.

Jungbeck C, Thulin I, Darenheim C, et al. Graduated compression
treatment in patients with chronic venous insufficiency: A study
comparing low and medium grade compression stockings. Phle-
bology 1997;12:142-5.

Motykie GD, Carpini JA, Arcelus JI, et al. Evaluation of therapeu-
tic compression stockings in the treatment of chronic venous insuf-
ficiency. Dermatol Surg 1999;25:116-20.

Lim CS, Davies AH. Graduated compression stockings. CMAJ
2014;186:E391-8.

Shingler S, Robertson L, Boghossian S, et al. Compression stock-
ings for the initial treatment of varicose veins in patients without
venous ulceration. Cochrane Database Syst Rev
2014;12:CD008819.

Callum MF, Ruckley CV, Dale JJ, et al. Hazards of compression
treatment of the leg: an estimate from Scottish surgeons. BMJ
1987;295:1352.

Raju S, Hollis K, Neglen P. Use of compression stockings in
chronic venous disease. Ann Vasc Surg 2007;21:790-5.

Jull AB, Mitchell N, Arroll J, et al. Factors influencing concor-
dance with compression stockings after venous leg ulcer healing. J
Wound Care 2004;13:90-2.

Blattler W, Zimmet SE. Compression therapy in venous disease.
Phlebology 2008;23:203-5.

Perrin M, Ramelet AA. Pharmacological treatment of primary
chronic venous disease: rationale, results and unanswered ques-
tions. Eur J Vasc Endovasc Surg 2011;41:117-25.

Casley-Smith JR, Morgan RG, Piller NB. Treatment of lymphe-
dema of the arms and legs with 5,6-benzo-alpha-pyrone. N Engl J
Med 1993;329:1158-63.

Nicolaides AN1, Allegra C, Bergan J, et al. Management of
chronic venous disorders of the lower limbs - guidelines according
to scientific evidence. Int Angiol 2014;33:87-208.

Guyatt G, Gutterman D, Baumann MH, et al. Grading strength of
recommendations and quality of evidence in clinical guidelines: re-
port from an American College of Chest Physicians task force.
Chest 2006;129:174-81.

Guyatt GH, Oxman AD, Vist GE, et al.; GRADE Working Group.
GRADE: an emerging consensus on rating quality of evidence and
strength of recommendations. BMJ 2008;336:924-6.

Korthuis R, Gutte DC. Post-ischemic leukocyte/endothelial cell
interactions and microvascular barrier dysfunction in skeletal mus-
cle: Cellular mechanisms and effect of Daflon 500 mg. Int J Micro-
circ 1997;17:11-7.

Jantet G. Chronic venous insufficiency: worldwide results of the
RELIEF study. Reflux assEssment and quaLity of llife improvE-
ment with micronized Flavonoids. Angiology 2002;53:245-56.

[79]

[80]

[81]

(82]

[83]

[84]

[85]

[86]

[87]

(88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

Current Vascular Pharmacology, 2018, Vol. 16, No.00 7

Danielsson G, Jungbeck C, Peterson K, et al. A randomised con-
trolled trial of micronised purified flavonoid fraction vs placebo in
patients with chronic venous disease. Eur J Vasc Endovasc Surg
2002;23:73-6.

Martinez - Zapata MJ, Vernooij RW, Uriona Tuma SM, et al.
Phlebotonics for venous insufficiency. Cochrane Database Syst
Rev 2016;4:CD003229.

Bush R, Comerota A, Meissner et al. Recommendations for the
medical management of chronic venous disease: The role of Mi-
cronized Purified Flavanoid Fraction (MPFF). Phlebology
2017;32:3-19.

Pokrovsky AV, Saveljev VS, Kirienko Al, et al. Surgical correc-
tion of varicose vein disease under micronized diosmin protection
(results of the Russian multicenter controlled trial DEFANS). An-
giol Sosud Khir 2007;13:47-55.

Gohel MS, Davies AH. Pharmacological agents in the treatment of
venous disease: an update of the available evidence. Curr Vasc
Pharmacol 2009;7:303-8.

Petruzzellis V, Troccoli T, Candiani C, et al. Oxerutins (Ve-
noruton): efficacy in chronic venous insufficiency--a double-blind,
randomized, controlled study. Angiology 2002;53: 257-63.
Cesarone MR, Belcaro G, Pellegrini L, et al. Venoruton® vs
Daflon®: evaluation of effects on quality of life in chronic venous
insufficiency. Angiology 2006;57:131-8.

Aziz Z, Tang WL, Chong NG, et al. A systematic review of the
efficacy and tolerability of hydroxyethylrutosides for improvement
of the signs and symptoms of chronic venous insufficiency. J Clin
Pharm Ther 2015;40;177-85.

Yildiz CE, Conkbayir C, Huseynov E, et al. The efficiency of O-
(beta-hydroxyethyl)-rutosides in reducing the incidence of superfi-
cial venous insufficiency in patients with calf muscle pump dys-
function. Phlebology 2017;32:179-84.

Guillaume M, Padioleau F. Veinotonic effect, vascular protection,
antiinflammatory and free radical scavenging properties of horse
chestnut extract. Arzneimittelforschung 1994;44:25-35.
Dudek-Makuch M, Studzinska-Sroka E. Horse chestnut—efficacy
and safety in chronic venous insufficiency: an overview. Revista
Brasileira de Farmacognosia 2015;25:533-41.

Tejerina T, Ruiz E. Calcium dobesilate: pharmacology and future
approaches. General Pharmacology: The Vascular System
1998;31:357-60.

Rabe E, Jaeger KA, Bulitta M, Pannier F. Calcium dobesilate in
patients suffering from chronic venous insufficiency: a double-
blind, placebo-controlled, clinical trial. Phlebology 2011;26:162-8.
Eberhardt RT, Raffetto JD. Chronic venous insufficieny. Circula-
tion 2014;130:333-46.

Christenson JT, Gueddi S, Gemayel G, et al. Prospective random-
ized trial comparing endovenous laser ablation and surgery for
treatment of primary great saphenous varicose veins with a 2-year
follow-up. J Vasc Surg 2010;52:1234-41.

Lurie F, Creton D, Eklof B, et al. Prospective randomised study of
endovenous radiofrequency obliteration (closure) versus ligation
and vein stipping (EVOLVeS): two-year follow up. Eur J Vasc En-
dovasc Surg 2005;29:67-73.

Helmy ElKaffas K, ElKashef O, EIBaz W. Great saphenous vein
radiofrequency ablation versus standard stipping in the manage-
ment of primary varicose veins-a randomized clinical trial. Angiol-
ogy 2011;62:49-54.



