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Chronic venous disease (CVD) of lower limbs is characterized
by the presence of spider veins, varicose veins, edema, skin
hyperpigmentation, and venous ulcers in the affected areas.
Progressive venous insufficiency in great saphenous vein
(GSV) or small saphenous vein (SSV) is an underlying feature
of this disease.1 Until recently it was considered that small
superficial veins including tributaries and reticular veins are
harmless and are not involved. Recent studies based on retro-
grade resin venography demonstrated that venous incompe-

tence in small superficial veins can take place in the absence of
reflux in GSVand SSV.2 Reflux in these small veins is currently
considered to be associated with clinical severity of venous
insufficiency.

Increasing incidence of CVD and the substantial treatment
cost contribute to a heavy burden on health care resources.
Publichealthcaresystemsrestrict treatment to thosewhohave
highprevalenceofvaricoseveinsandthusqualify for treatment
and thosewho are likely to benefit from intervention.3,4Reflux
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Abstract Given the high prevalence of chronic venous diseases (CVD), defining criteria to screen
patients who are in need for intervention is attaining primacy. An important clinical
criterion for treating CVD is incompetence of larger veins. We have assessed the
association of size of afflicted veins with disease severity in patients with CVD to define
an acceptable criterion to identify patients who need intervention. Demographic
characteristics and risk factors were recorded from 6350 patients. Based on physical
examination and venous duplex ultrasound study, patients were classified into clinical
severity, etiology, anatomy, and pathophysiology (CEAP) classes and grouped accord-
ing to the size of the veins which had varicosities. Patients with reflux in smaller veins
(vein size <4 mm diameter) were considered as type I and those with varicosities in
truncal veins (>4 mm diameter) as type II. Risk ratio was determined by multivariate
regression analysis. About 47.67% of patients in this study were found to have CEAP
class 3 disease. Compared with varicose veins of large truncal veins, patients with
varicosities in smaller superficial veins had 2.85-fold (p < 0.01) more risk of edema and
5.71-fold (p < 0.01) higher prevalence of hyperpigmentation. Varicosities in small
superficial veins were associated with higher risk of ulceration (odds ratio 3.93, 95%
confidence interval 2.51–6.18) compared with truncal vein reflux. Our study reveals
that presence of small varicose veins in patients without truncal saphenous reflux
involvement is associated with severe manifestations of venous insufficiency such as
edema and skin lesions even in the absence of varicosities in truncal saphenous veins.
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in larger veins is considered as a key factor for morbid
manifestations of CVD. Based on a retrospective study in 330
patients with CVD, Lane et al have reported that there was no
significant association between larger vein diameter and clin-
ical severity, etiology, anatomy, and pathophysiology (CEAP)
classes of CVD.3 The role of reflux in veins with smaller
diameter in thedevelopmentof skin changes and legulceration
is unknown. We have analyzed the relationship between the
size of veinswith blood reflux and clinical manifestations such
as hyperpigmentation, thrombophlebitis, cellulitis, and ulcera-
tion.Wehave also analyzedother risk factors for varicose veins
in our study population.

Methods

Study Population and Design
A retrospective study comprising 6,350 patients with CVD
(age range 18–89 years) was undertaken. Study subjects
were consecutive patients who were assessed, treated, and
followed up at specialized referral vascular clinic, St. Thomas
Institute of Research on Venous Diseases, Changanassery,
Kerala, India, between the year 2007 and 2013. Principles of
the Helsinki declaration were strictly followed. The study
and protocols were approved by institutional ethics com-
mittee of Rajiv Gandhi Centre for Biotechnology, Thiruva-
nanthapuram. All study participants gave their written
consent for participation in the study.

Data Collection
Demographic and clinical data regarding symptoms such as
pain or throbbing sensation in legs, hemorrhage, lower limb
edema, itching, hyperpigmentation, thrombophlebitis, cel-
lulitis, ulceration, and history of deep vein thrombosis were
collected from each patient. Details regarding family history
and occupational risk factors were collected by interviewing
patients and their relatives, using a specific questionnaire.
The questionnaire aimed at demographic details such as age,
gender, body weight, height, smoking, drinking, medical
history, and family history of varicose veins or spider veins;
and disease-related queries such as pain, throbbing, and
number of pregnancy and occupation-related details.

Diagnosis
The size of veins involved and related clinical signs and
complications of CVD such as varicosities, edema, eczema,
hyperpigmentation of the skin, and ulcerationwere assessed
by physical examination and color duplex ultrasound scan-
ning (Doppler ultrasoundmachine, Philips HD 15 and Philips
Envisor, with high-frequency linear probe 3–12 MHz, wide
band) by experienced ultrasonologists. Clinical examination
was done with patient in standing position in all cases, to
detect reflux in patients.

Inclusion and Exclusion Criteria
Reflux cutoff was decided to be � 0.5 seconds5 and was
considered inclusion criteria. Six patients were diagnosed to
have varicose veins and concomitant deep vein thrombosis
and theywere excluded from the current study. Patientswho

had prior truncal reflux and undergone GSV ablation and
who presented with smaller varicosities were also excluded
from the current study.

Patientswith CVDwere classified according to CEAP clinical
classification (C0: no visible or palpable signs of venous dis-
ease;C1: telangiectasia;C2:varicoseveins;C3:edema;C4: skin
damage such as pigmentation, eczema, or lipodermatosclero-
sis; C5: healed venous ulcer; C6: nonhealing venous ulcer).6

We grouped all patients according to the size of the
afflicted veins. Diameter of the incompetent reticular veins
was between 2 and 3 mm and incompetent vein tributaries
were 3 to 4 mm.7 Diameter of incompetent truncal saphe-
nous veins was found to be above 4 mm.8 Truncal saphenous
veins consisted of both GSV and SSV. The mean diameters of
normal GSVand GSVwith blood reflux have been reported to
be �5 � 2.4 mm and 6.4 � 2.0 mm, respectively. The mean
diameters of healthy SSV and refluxed SSV are reported to be
3.1 � 1.3 mm and 5.2 � 2.7 mm, respectively.9 Patients
with reflux and varicosities in small veins and tributaries
were grouped as type I (vein size <4 mm diameter) and
those with varicosities in truncal veins (GSV and SSV) invol-
vement were grouped as type II (veins > 4 mm diameter).
Several patients had varices in both type of veins and they
were not included in the detailed analysis pertaining vein
size and clinical severity.

Statistical Analysis
Data collected through questionnaires and medical records
were entered into MS Excel and analyzed using STATA IC/
11.2 software package. The demographic information and
risk factors were compared between male and female
patients by proportions and the significancewas tested using
chi-square test. Clinical manifestations of CVD in different
age groups were also compared using chi-square test. The
proportions of different clinical symptoms were compared
between type I and type II patients. Risk of disease was
calculated based on odds ratios which were estimated using
logistic regression model with patients having truncal var-
icosities as the reference group. The adjusted odds ratios
were calculated for each clinical symptom by including age
and gender in the model.

Results

Demographic Data Analysis, Family History, and
Lifestyle Factors
Six thousand three hundred fifty patients with CVD were
evaluated in the current study. Our study revealed a prepon-
derance of females with varicose veins (2,930 men and 3,420
women). There was no significant difference between males
and females with respect to prevalence of CVD complications.

About 53.8% of the patients were between 40 and 59 years
of age (mean age 49.4 � 13 years). A positive family history
of varicose veins was reported by 85.23% of patients. There
was no significant gender difference with regard to family
history for CVD (p ¼ 0.661). Ninety two percent of the
patients were involved in occupations involving prolonged
periods of standing (►Table 1).
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Hypertension and type 2 diabetes mellitus are considered
to exacerbate varicose veins.10 Type 2 diabetes mellitus was
present in 493 patients and 817 patients in our study had
hypertension. Three-hundred forty three patients had both
type 2 diabetes mellitus and hypertension.

CEAP-Based Classification of Patients
A significant number of patients (71.43%) had varicosities in
both legs, while 28.57% patients had afflicted veins in single
leg. Gender differencewas not present with respect towhich
leg was predominantly involved. The frequencies of disease
symptoms in 6,350 patients are given in ►Fig. 1. Throbbing
sensation or pain (71%) and hyperpigmentation (70%) were
observed as the most frequent complaints/symptoms of
patients. Itching was reported by 41.92%, edema by
39.35%, and ulceration by 28.9% of study subjects. The least
common symptomwas thrombophlebitis (1.32%). Amajority
of the study population (47.67%) comprised of patients in
CEAP clinical class 3 (►Fig. 2).

Diameter of Afflicted Vein and Clinical Manifestations
We assessed the diameter of veins with reflux and analyzed
their associationwith disease symptoms (►Table 2). Themost
common symptom of CVD, namely pain or throbbing in legs,

was associated with varicosity of truncal veins (> 4 mm in
diameter). Only six patients had thrombophlebitis and these
patients also had reflux in smaller veins especially minor
tributaries. These patients were excluded from our analysis.
Complications such as hemorrhage, cellulitis, edema, itching,
pigmentation, and ulceration were commonly associated
when smaller veins such as small superficial tributaries of
major saphenous veins and reticular veins were involved.

After adjusting for all confounding factors, we observed
that there is a 3.93-fold risk (p < 0.01) for developing ulcera-
tion in those patients who had blood reflux and varices only
in smaller veins and when varices were absent in truncal
veins. Edema and pigmentation in lower limb are known to
be important indicators of morbidity in CVD and these
symptoms were significantly associated with reflux in veins
with smaller diameter (< 4 mm). Risk of developing edema
was 2.85-fold (p < 0.01) and riskof pigmentationwas as high
as 5.71-fold (p < 0.01) in patientswith varicosities in smaller
veins compared with patients with truncal varices.

Fig. 1 Frequencies of symptoms in 6,350 patients with chronic
venous diseases. Throbbing sensation or pain in legs and hyperpig-
mentation of skin were observed to be highly prevalent compared
with other symptoms in study participants.

Fig. 2 Clinical severity, etiology, anatomy, and pathophysiology (CEAP)
classification of 6,350 patients with chronic venous diseases. Majority of
patients in the study subjects belonged to CEAP clinical class 3.

Table 1 Demographic profile of patients with chronic venous diseases

Patient details Male Female Total p Value

n (%) n (%) n (%)

Total number of patients 2,930 3,420 6,350

Age in years

< 40 891 (30.43) 557 (16.28) 1448 (22.80)

40–59 1434 (48.98) 1982 (57.92) 3,416 (53.80)

� 60 603 (20.59) 883 (25.80) 1,486 (23.40) < 0.001

Family history (Yes) 2,491 (85.02) 2,921 (85.41) 5,412 (85.23) 0.661

Prolonged standing 2,845 (97.10) 2,985 (87.28) 5,830 (91.81) < 0.001

Percentages were taken from the corresponding column totals.
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Discussion

In this study, we systematically analyzed patients with CVD
and found that severity of disease is significantly associated
with varicosities in veins with smaller diameter. There was a
strong relationship between clinical features such as cellu-
litis, lower limb edema, itching, hyperpigmentation, and
ulceration with varicosities of reticular veins and tributaries
of superficial veins of legs.

Pain was significantly associated with varicosities of
truncal veins such as GSV and SSV. Pain or throbbing sensa-
tion is possibly due to the tension created by blood stasis
which is likely to bemore in large truncal veins. Patientswith
varices in smaller veins reported incidence of hemorrhage
more frequently compared with those with involvement of
truncal veins, though the difference was not highly signifi-
cant. Other severe symptoms of CVD such as edema, hyper-
pigmentation, and ulceration were significantly associated
with varices in veins with < 4 mm diameter, that is, smaller
superficial tributaries of major veins and reticular veins.

In our study population, 1,277 patients had reflux and
varices only in reticular and tributaries with no reflux in
truncal saphenous veins. Our observation corroborates an
earlier finding that reflux and ensuing varices can occur in
any vein and not necessarily depend on incompetence in
truncal saphenous veins.7An earlier study by Carpentier et al
reported an association of nonsaphenous varicose veins with
female gender in French population.11 In our study, however,
varicosities of reticular veins and tributaries of superficial
veins of legswere found to be not associatedwith anygender.

Superficial venous system comprises of reticular veins as
well as GSV and SSV and their tributaries. The reticular veins
drain deoxygenated blood from subcutaneous tissues in the
lower extremity and communicate to either tributaries of
saphenous veins or the deep veins through perforator.1 Reflux
in reticular veins or smaller superficial veins results in venous
hypertension forcing fluid into the lymphatic and interstitial
spaces.12Fluidaccumulation in tissuespaceswith failureof the
lymphatic channels to drain the massive quantity of tissue
fluid can result in lower limbedema.Edemamarks initiationof

lymphatic failure and is the initial stage in the development of
other morbidities in patients with CVD.13 Progressive fluid
accumulation leads to decreased tissue perfusion as well.
Following red blood cell leakage into tissues around blood
vessels, hemosiderin pigments are released and result in
pigmentation and irritation.14 Dysregulated apoptosis at tis-
sue level,fibrin cuff formation in capillaries, decreased oxygen
saturation, release of oxidants, etc. can contribute to tissue
destruction and eventually ulcer formation.15

While analyzing the other risk factors in our study popu-
lation, age and gender were not found to be significant in
association with CVD. Interestingly, we found that a signifi-
cant number of patients (85.23%) had a positive family
history for venous insufficiency. To avoid possible bias in
reporting family history, datawas considered “positive” only
if varicosities are present in close relatives of the study
participants. The majority of study subjects (92%) had to
stand for longer periods as part of their occupation. These
findings suggest that activities or occupations with pro-
longed standing may contribute to varicosities in the pre-
sence of other factors such as genetic susceptibility.

The majority of patients (76.4%) in our study had involve-
ment of tributaries of both superficial veins and truncal
veins. Complications were severe in such patients. As the
aim of the study was to identify differences in morbidity
based on the diameter or size of the afflicted veins, such
patients were removed from our final analysis.

CVD affects a large proportion of the population possibly
because of susceptibility and lifestyle factors which increase
the risk. Prevalence of CVD in adult population is reported to
be between 10% and 60% among different populations.16,17

The high prevalence necessitates the need for treatment
rationing in the public health sector. In several countries
such as UK, health care professionals consider a threshold
of > 3 mm or even 4.5 mm diameter of afflicted veins to
qualify the patient for treatment.3,4,18 The treatment
approach for reflux in smaller veins is different and difficult
when compared with truncal veins.19,20 The currently fol-
lowed screening approach is inappropriate in several
instances when patients have symptomatic varicose veins

Table 2 Clinical symptoms and signs versus venous involvement in patients with chronic venous diseases

Clinical symptoms Type II (n ¼ 223)
n (%)

Type I (n ¼ 1,277)
n (%)

OR, 95%CI

Pain 179 (80.27) 918 (71.89) 0.63 (0.44–0.90)

Hemorrhage 18 (8.07) 118 (9.24) 1.15 (0.68–1.95)

Thrombophlebitis 0 (0.00) 6 (0.47) Omitted

Cellulitis 12 (5.38) 108 (8.46) 1.57 (0.84–2.91)

Edema 34 (15.25) 449 (35.16) 2.85 (1.94–4.20)

Itching 45 (20.18) 520 (40.72) 2.61 (1.84–3.70)

Pigmentation 31 (13.90) 619 (48.47) 5.71 (3.84–8.51)

Ulceration 23 (10.31) 402 (31.48) 3.93 (2.51–6.18)

Abbreviations: OR, odds ratios estimated by logistic regressionmodel adjusted for age and gender for each clinical symptom. CI, confidence interval.
Type I denotes patients with reflux in veins with small diameter (< 4 mm), and type II are patients with reflux in truncal veins (> 4 mm).
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without truncal reflux. To address the above concern, Lane
et al assessed the association of maximumvein diameter and
clinical severity score with quality of living score in 330
patients.3 They did not observe any significant association
between maximum vein diameter and clinical stage of the
disease. Our study had a large population of 6,350 patients
and included patients with varicosities of all vein sizes. In
consistent with the observations by Lane et al, we found that
varicosity of veins with smaller diameter leads to compli-
cated skin lesions and severemorbidity in patientswith CVD.
Morbidity is less when the involvement is limited to large
truncal veins such as great, small, and accessory saphenous
veins. Such patients were treated by modified technique of
microfoam sclerotherapy focusing on smaller veins. No sig-
nificant complications were recorded in patients during the
2 to 6 years of follow-up.21

Our findings thus do not support a role for treatment
rationing only for patients with varicosities of veins of large
diameter.

Conclusion

Pathogenesis of varicose veins andmechanisms of progression
are not fully understood. Intervention based on vein diameter
alone results most often in the treatment of patients with
asymptomatic disease. Such a criterion could also result in
delay in initiating the treatmentofpatientswith afflictedveins
with smaller diameter who have a higher chance of clinical
complications. Our study indicates that thorough clinical
review and Doppler scans to assess the size of veins involved
in CVD are necessary in identifying patients who need early
intervention to prevent complication of the disease.
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