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ABSTRACT 
Background

Varicose vein is one of the most common venous diseases which affect superficial 
veins especially of lower limb. This disease is characterized by prominent dilated 
veins, feeling of heaviness, itchiness, pigmentation, ulceration depending upon the 
stage of the disease.

Objective

This study was conducted to know how Body Mass Index, Age and Gender influence 
staging of varicose veins in our context.

Method 

This is a cross sectional hospital based study conducted at Dhulikhel Hospital, 
Kathmandu University Hospital from April 2018 to March 2019. Patients with signs 
and symptoms of varicose vein were included in the study. Informed consent was 
taken from each patient and data collection done by filling the proforma.

Result

This study comprised 135 lower limbs with varicose vein from 108 patients. 
Male:Female ratio was 1.4:1. Mean age of patients was 44.47±12.65 (17-81) years. 
Significant correlation was found between increasing age and progression in Clinical 
staging of Varicose vein according to Clinical classification (p<0.05). Mean Great 
Saphenous Vein diameter at knee was found significantly higher in patients with 
more than five years of symptoms Mean Body Mass Index was not very different in 
different Clinical stage of Varicose veins.

Conclusion

This study showed that the Clinical Staging of Clinical Etiological Anatomical and 
Pathophysiological classification of varicose vein is significantly related to age. The 
mean diameter of Great Saphenous Vein at the level of Knee is significantly related 
to the duration of symptoms. However, the influence of Body Mass Index and gender 
on stages of varicose vein could not be established.
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INTRODUCTION
Varicose vein is one of the most common venous diseases 
affecting superficial veins especially of lower limb. This 
disease is characterized by prominent dilated veins, feeling 
of heaviness, itchiness, pigmentation, ulceration depending 
upon the stage of the disease.1,2 Clinical Etiological 
Anatomical and Pathophysiological classification (CEAP) is 
used to categorize varicose veins.3

Obesity, age, parity, standing for long times, and family 
history are important risk factors for varicose veins.4 
Incidence of varicose veins in adult population varies 
between 10% and 60% and the incidence increases linearly 
with age.4 Obesity has been suggested as one of the factor 
for development of varicose veins.5-8 Prevalence of varicose 
vein is more in female with prevalence as high as 40%, 
compared to that in male of about 17%.9

Valve incompetence in superficial, perforating, or deep 
veins, obstruction of the deep venous system, and 
insufficiency of the calf muscle pump are characteristic 
features of Chronic venous disease (CVD).10 Clinical 
assessment of severity, quantification of hemodynamic 
effects, and identification of anatomic distribution is 
vital for further management of those patients.11 Duplex 
ultrasound scanning is considered the gold standard for 
the assessment of venous reflux because anatomical and 
functional hemodynamics can identify incompetent vein 
segments.12

Study comparing BMI and varicose vein severity is lacking 
in our context. Our aim was to know the influence of 
BMI, age and gender on severity of varicose vein in newly 
diagnosed cases of varicose vein with use of outpatient 
doppler screening.

METHODS
This was a prospective cross sectional hospital based 
study conducted at the Outpatient Clinic of Department 
of Surgery at Dhulikhel Hospital, Kathmandu University 
Hospital from April 2018 to March 2019, after approval of 
institutional review committee. One hundred twenty seven 
sample size was calculated with estimated prevalence of 
5% with 99% confidence interval. A total of 135 lower limb 
with varicose vein of 108 consecutive patients presenting 
to outpatient clinic with signs and symptoms of varicose 
vein within the study period were included in the study. 
Informed consent was taken from each patient and data 
collection done by filling the proforma. All patients aged 
>18 years and willing to participate in the study with signs 
and symptoms of varicose vein were included. Pregnant 
ladies, patients with past surgical intervention for varicose 
vein and those with DVT at the time of study were excluded 
from the study. Siemens ultrasound machine was used for 
quantification of varicose veins in terms of size of varicose 
vein and severity of reflux. Reflux in superficial veins was 

defined as retrograde flow if reflux time was greater than 
500 milliseconds. Body Mass Index (BMI) was calculated as 
Weight (Kg)/Height (M)2.

SPSS 20.0 (SPSS Inc., Chicago, IL, USA) was used for data 
analysis. Frequency analysis was done for scalar and 
ordinal variables. For nominal variables, descriptive 
analysis was performed with calculation of mean, range, 
standard deviation. Independent sample t-test was used 
for comparison of parametric scalar variables between 
two groups. For non-parametric categorical variables, Chi 
square test was used. The p value of less than 0.05 was 
considered significant.

RESULTS
This study comprised 135 lower limbs with varicose vein 
from 108 patients, including 27 patients with bilateral lower 
limbs involvement. Among 108 patients, 63 were male and 
45 were female patients. The average age of patients was 
44.47±12.65 years, ranging from 17 to 81 years. There was 
no statistically significant difference in age of male (45.23 
± 13.24 years) and female patients (43.40 ± 11.85 years) 
(p>0.05).

The average BMI of patients was 25.42 ± 4.42 kg/m2. There 
was no statistically significant difference in average BMI 
of male (25.00 ± 4.66 kg/m2) and female patients (26.01 ± 
4.04 kg/m2). (p>0.05).

The average duration of symptoms was 5.79 ± 6.69 years, 
(0.20 to 40.00 years). The average standing hours per day 
was 8.10 ± 2.24 hours, (4 to 14 hours). 

Right leg was involved in 34 patients, left leg in 47 patients 
and 27 patients had both legs involvement. Prominent vein, 
feeling of heaviness and leg pain were the most frequent 
complains (table 1).

Table 1. Distribution of patients according to symptoms.

Symptoms Patients  n (%)

Prominent veins 127 (94)

Feeling of heaviness 81 (60)

Leg pain 73 (54)

Itchiness 42 (31)

Pigmentation 30 (22)

Ulceration 08 (6)

According to the CEAP classification, majority of cases were 
in C2 group (63%), followed by C4 group (16.3%) (table 
2). 130 were primary varicose vein, while 5 cases were of 
secondary varicose vein.

Involvement of Great Saphenous Vein (GSV) was seen in 
77%, Short Saphenous Vein (SSV) in 16.3% and both system 
in 6.7%. Among the limbs with GSV and both GSV and SSV 
venous system involvement, average Saphenofemoral 
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junction (SFJ) diameter was 7.57±1.76 mm (3.80-14.00), 
GSV diameter at knee level was 6.57± 2.83 mm (2.50-
18.00) and average time of reflux at SFJ was 717.86±352 
ms (70-1850).

In 98.51% the cause of varicose veins was reflux, either from 
junction and/or perforators. In two patients obstruction 
was the cause.

Mean age was highest in C4 stage (53.09 years) and lowest 
in C1 stage (40.23 years). (Table 3)

Comparing mean SSV diameter at the level of knee in 
different groups of duration of symptoms, BMI and gender 
did not show statistically significant difference. Mean SSV 
diameter was found significantly higher in age more than 
45 compared to less than 45 years group. (table 7)

There was no statistically significant difference between 
mean BMI of different C stages. 

DISCUSSION
This study was designed to investigate the influence of 
BMI, Age and Gender on stages of varicose vein. Prominent 
veins and feeling of heaviness in the affected limb were 
found to be most common presenting symptoms among 
our patients. Majority of the patients in our study belonged 
to C2 stage of CEAP Classification followed by C4 stage. 
Most of the patients had Great saphenous vein territory 
involvement (77%) in this study. Our finding is similar to 
the findings observed in a study by Mendoza E which has 
shown that great saphenous vein is involved in majority of 
the cases.13

The average BMI of patients in this study was 25.42±4.42 
kg/m2. Difference between the mean BMI among male 
and female patients was not statistically significant in this 
study (p>0.05). No significant correlation between BMI and 
progression in Clinical staging of Varicose vein according 
to CEAP classification (p>0.05) was noted in our study. 
However there are studies that had shown that the CEAP C 

Table 3. Mean age of patients according to clinical appearance 
(C) of CEAP Classification.

Clinical Appearance (C) Mean age (Years) P value

Varicosities (C1) 40.23

<0.05

Varicose vein (C2) 43.29

Edema (C3) 45.57

Pigmentation (C4) 53.09

Healed Venous Ulcer (C5) 45.33

Active Venous Ulcer (C6) 45.50

Table 2. Distribution of patients according to Clinical 
appearance (C) of CEAP Classification.

Clinical Appearance(C) Limbs  n (%)

Normal (C0) 1 (0.7)

Varicosities (C1) 13 (9.6)

Varicose vein (C2) 85 (63)

Edema (C3) 7 (5.2)

Pigmentation (C4) 22 (16.3)

Healed Venous Ulcer (C5) 3 (2.2)

Active Venous Ulcer (C6) 4 (3)

Table 4. Mean GSV diameter at the level of knee in two groups 
of age and two groups of duration of symptoms

Variables Categories Mean GSV diameter 
at knee level (mm)

P value

Age ≥ 45 Years 6.89 0.187

Less than 45 Years 6.18

Duration of 
symptoms

> 5 Years 7.63 <0.01

< 5 Years 5.84

BMI (kg/m2) ≥ 30 7.51 0.153

Less than 30 6.41

Gender Male 6.62 0.808

Female 6.48

Table 5. Mean SSV diameter at the level of knee in two groups 
of age and two groups of duration of symptoms

Variables Categories Mean SSV diameter 
at knee level(mm)

P value

Age
≥ 45 Years 8.78

<0.05
Less than 45 Years 7.16

Duration of 
symptoms

> 5 Years 8.14
0.760

< 5 Years 7.89

BMI (kg/m2)
≥ 30 8.16

0.890
Less than 30 7.98

Gender
Male 7.86

0.764
Female 8.11

Table 6. Mean BMI in different clinical appearance (C) of CEAP 
Classification

Clinical Appearance(C) Mean BMI P value

Varicosities (C1) 26.95

0.7

Varicose vein (C2) 25.28

Edema (C3) 24.34

Pigmentation (C4) 24.84

Healed Venous Ulcer (C5) 25.72

Active Venous Ulcer (C6) 24.14

Comparing mean GSV diameter at the level of knee 
between age ≥ 45 years and < 45 years, BMI ≥ 30 and < 30 
and gender did not show statistical significant difference. 
Mean GSV diameter in patients with duration of symptoms 
more than five years was significantly higher than that of 
less than five years (p<0.01). (Table 4)
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categories of CVD were significantly related to overweight 
and obesity.14 Small sample size of our study could be the 
cause for the inability to show significant relationship  
between BMI with C categories of CEAP classification.

In our study, mean age was highest in C4 stage (53.09 years). 
Significant correlation was found between increasing 
age and progression in Clinical staging of Varicose vein 
according to CEAP classification (p<0.05) in our study. Our 
study has supported the fact that age is a well-known risk 
factor for the development of varicose vein and chronic 
venous disease as shown by studies.15,16 No significant 
difference was noted among male and female population 
of our study group.

On evaluating the mean GSV diameter at the level of knee 
in those limbs with varicose vein involving GSV territory, 
it showed significant correlation between mean GSV 
diameter at the level of knee in patients with duration of 
symptoms for more than 5 years (p<0.05). Karmacharya et 
al. recommended having cutoff value for GSV at the level 
of the femoral condyle as more than 5 mm to predict SFJ 
incompetence and varicose vein with good sensitivity and 
specificity.17 In our study, mean GSV diameter was 7.63 mm 
in patients with symptoms for more than 5 years duration. 
However no statistical significance could be established 
between mean GSV diameter at the level of knee with age, 
sex and BMI (p>0.05) in our study. Similarly, no statistically 

significance was found between SSV diameter with age, 
sex, duration of symptoms and BMI in those limbs with SSV 
involvement (p>0.05).

In our study, the male:female ratio was 1.4:1 showing 
male preponderance. This finding is contradictory to other 
prevalence studies which have shown this disease as more 
common in female compared to male. This difference 
can be due to better access to healthcare facility of male 
population as compared to female population in our 
community. The prevalence of varicose vein has been 
estimated to be higher in women with 25-33% compared 
to men with 10-20%.18 However, In a study done at 
Edinburgh, prevalence however has been found more in 
men compared to women which is similar to our findings.6

CONCLUSION
This study showed that the Clinical Staging (C) of CEAP 
classification of varicose vein is significantly related to 
increasing age of the patient. The mean diameter of GSV 
at the level of knee is significantly related to the duration 
of symptoms. However, the influence of BMI and gender 
on stages of varicose vein could not be established. Studies 
with larger sample size would be required to study the 
influence of BMI and gender on the stages of varicose vein 
in general population in our part of world.
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