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A B S T R A C T  

Objective: To assess the concordance of clinical examination and duplex scan 

findings for prediction of surgery in patients having varicose vein.  

Methodology: The cross sectional study was conducted in tertiary referral vascular 

surgery unit, Dublin, Ireland. From January 2015 to December 2016. The study 

conducted on the patients with varicose veins between 18-50 years who had duplex 

scan performed over the last two years (n=175) in the hospital. Clinical diagnosis was 

done by using Clinical-Etiological-Anatomical-Pathophysiology (CEAP) classification. 

Numerical variables age, duration of symptoms, weight, height and BMI were 

presented. Categorical variables gender and presence of varicose vein on clinical 

examination CEAP grade ≥2 and colored duplex ultrasound for the prediction of 

surgery was presented as concordance.  

Results: In 95% (n=166) of patient’s surgery was predicted and in remaining surgery 

was not predicted. 171 (97.7%) were diagnosed with incompetent varicose vein on 

Duplex Scan while 4 (2.3%) were not. Forty seven percent (n=82) patients had 

incompetent SFJ, 36% (n=63) had Incompetent SPJ and 11% (n=19) had mixed type 

of varicose veins when diagnosed on Duplex Ultrasound. The study results showed 

that in 97.7%(171) patient’s surgery was predicted by Duplex Ultrasound and in 

remaining surgery was not predicted. 

Conclusion. There is increase in prediction of surgery for varicose veins with duplex 

scan modality. 
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Introduction  

The prevalence of varicose veins in the European / Irish adults is 

approximately 13%. Women are the worst sufferers as 

compared to men and they have prevalence increase when they 

reach more than 45 years of age.1 Varicose veins present a 

very effective vascular service to the human body.2 A varicose 

vein is one whose valves become incompetent and as a result it 

has become dilated, elongated, tortuous, pouched and friable.3 

From this dilation and possibly from defects (congenital or 

acquired) in the valves themselves, the terminal valve guarding 

the union of the long saphenous vein with the femoral vein (and 

less often of the short saphenous vein with the popliteal vein) 

ultimately become inefficient and blood regurgitates into 

superficial veins from the deep veins of lower limb. This leads to 

retrograde circulation away from the heart. The pressure in the 

main venous system is exerted on these superficial veins setting 

up a vicious circle increasing the distension and vascular 

stagnation and converting the subcutaneous venous system of 

the legs into a cul-de-sac of the main venous system.4 The 

varicose veins can produce painful when the person stands for a 

long time. It may lead to swelling of the legs, eczema, and 

ulceration in the legs. Although, no mortality is produced only 

due to varicose veins but it may lead to deep veins thrombosis.  

A study was conducted to evaluate the diagnostic accuracy of 

clinical examination taking colored duplex ultrasound as gold 

standard for varicose vein.5 The study reported 95% specificity 
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and 100% sensitivity respectively when colored duplex 

ultrasound taken as gold standard.6 

Methodology 
The cross sectional study was conducted in tertiary referral 

vascular surgery unit, Dublin, Ireland. From January 2015 to 

December 2016 Consecutive non probability sampling technique 

was used for the purpose of patient’s data collection. 

Inclusion criteria: 

1. Age ranged 18-50 years 

2. Both genders 

3. Varicose veins who underwent duplex study 

4. Acceptance to participate in the study 

Exclusion criteria:  

1. Patients with recurrent varicose vein 

2. Patients with malignancy 

3. Patients with congenital anomalies. 

4. Patients with history of DVT 

For the purpose of diagnosis, duplex ultrasound is known to be 

the gold standard. The importance of clinical tests is of great 

importance which are narrated below: 

• Trendelenburg test– this test is used to determine the site 

of venous reflux and the nature of the sapheno femoral 

junction 

• Multiple tournique test – this test is carried out to 

diagnose more accurately localize the site of the venous 

reflux 

• Fegan's test – this test is done to assess the nature of any 

perforating vein blow outs 

• Perthes test – this test is done to check the patency of 

the deep veins 

All the patients with varicose veins who had duplex scan 

performed over the last two years in the hospital. The 

questionnaire was prepared in the local language and the 

consent was taken from the patients for the purpose of the 

study. The permission was also taken from the Ethical Review 

Board of the Hospital. Clinical diagnosis of varicose veins was 

done by using CEAP classification. Afterwards patients had 

duplex ultrasound. All the data was collected through a well 

defined Performa. 

The data has been collected in Excel sheet. Afterwards, an 

analysis was carried out using SPSS Version 20. Numerical 

variables age, duration of symptoms, weight, height and BMI 

was presented. Categorical variables gender and presence of 

varicose vein on clinical examination CEAP grade 2 or more and 

colored duplex ultrasound for the prediction of surgery was 

presented as frequency and percentages. Effect Modifiers like 

age, BMI, Gender, was stratified. Post stratification kappa 

statistics were applied to see the strength of agreement. Kappa 

value >0.80 was considered as significant. 

Results  
In this study the mean age was 33.17±10.33 years with 

minimum and maximum of 18 & 50 years respectively. Male 

patients were 47 % (83) and 53% (92) were female. mean 

weight was 70.58 ± 9.24 kg with minimum and maximum of 48 

& 84 kg respectively. 

Mean height was 168.01cm with the minimum and maximum of 

158cm and 181cm respectively and Mean BMI was 25.10 ± 

3.86 with the minimum and maximum BMI of 15.32 & 32.41 

respectively. The study results showed that the mean duration 

of symptoms in years was 10.41 ± 6.32 with the minimum and 

maximum of 1 and 20 respectively. 

In our study 166 (95%) were diagnosed with varicose vein by 

CEAP 2 classification while 9 (55%) were not. In 95% (166) 

patient’s surgery was predicted by CEAP 2 classification and in 

remaining surgery was not predicted. In 97.7% (171) patient’s 

surgery was predicted by Duplex Ultrasound and in remaining 

surgery was not predicted. Table I.  

Involvement of different venous systems on duplex ultrasound is 

shown in Table II 

Kappa Statistics: 0.60  

P-Value: 0.000 

Table II: Frequency of Types of Incompetence Varicose 

Veins on Duplex Scan (Reflux) 

 
Frequency Percentage 

Absent 9 2 

Incompetent SFJ 82 47 

Incompetent SPJ 63 36 

Deep Venous Incompetence 14 5 

Mixed 7 11 

Total 175 100 

Table I: Agreement between Prediction of Surgery by CEAP 
2 Classification and Duplex Ultra Sound 

n = 175 

Prediction of Surgery 
by Duplex Scan Total 
Yes No 

Prediction of 
Surgery through 
CEAP 2 

Yes 166 0 166 

No 5 4 9 

Total 171 4 175 

https://en.wikipedia.org/wiki/Trendelenburg_test
https://en.wikipedia.org/wiki/Perthes_test
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Discussion 
The varicose veins are seen mostly in the European countries. 

The incidence of the varicose veins is also evident from the 

Hospital record. The incidence of varicose veins increases with 

the age. Studies have shown that the women are more 

sufferers as compared to males. A varicose vein is one whose 

valves become incompetent and as a result it has become 

dilated, elongated, tortuous, pouched and friable.3 175 patients 

with varicose veins had duplex scan performed over the last two 

years (>150) in the hospital. All the patients were informed for 

the purpose of the study and written informed consent was 

obtained from the patients. Clinical diagnosis of varicose veins 

was done by using CEAP classification. Afterwards patients had 

duplex ultrasound. All the data was collected through a well 

defined Performa. In this study the mean age was 

33.17±10.33 years with minimum and maximum of 18 & 50 

years respectively. mean BMI was 25.10 ± 3.86 with the 

minimum and maximum BMI of 15.32 & 32.41 respectively. 

mean duration of pain was 10.41 ± 6.32 with the minimum and 

maximum of 1 and 20 respectively. In our study 166 (95%) 

were diagnosed with varicose vain by CEAP 2 classification while 

9 (55%) were not. Ninety one (52%) patients had LSV, 39% 

(68) had SSV and 4% (7) had mixed type of varicose veins 

when diagnosed by CEAP classification. The study results 

showed that in 95% (166) patient’s surgery was predicted by 

CEAP classification and in remaining surgery was not predicted. 

In our study 171 (97.7%) were diagnosed with incompetence 

of varicose vein on Duplex Scan while 4 (2.3%) were not. In 

this study 47% (82) patients had incompetent SFJ, 36% (63) 

had Incompetent SPJ, 5% (8) Deep Venous Incompetence and 

11% (19) had mixed type of varicose veins when diagnosed on 

Duplex Ultrasound. The study results showed that in 97.7% 

(171) patient’s surgery was predicted by Duplex Ultrasound 

and in remaining surgery was not predicted. A study was 

conducted to evaluate the diagnostic accuracy of clinical 

examination taking colored duplex ultrasound as gold standard 

for varicose vein. The study reported 95% specificity and 100% 

sensitivity respectively when colored duplex ultrasound taken as 

gold standard.6 A study conducted in India reveals that the 

clinical examination and Doppler ultrasound together have more 

validity for surgery than both of them alone and use of 

combination can reduce 16 negative explorations per 10 

patients.7 There are some variables which affect the Doppler 

accuracy. These variables include timing in day (morning vs 

afternoon), position of patient and reflux provoking maneuver.8 

In another study the clinical examination methods to diagnose 

varicose veins are unsatisfactory.9 In a recent study conducted 

in India Saphenofemoral incompetence was diagnosed in all 

cases both by clinical examination and Doppler ultrasound. 

However, in the evaluation of perforator competency, the 

sensitivity was 82.93% by clinical tests and 97.56% by 

Doppler ultrasound.10 

 The explosion in knowledge in the latter part of the century has 

lead to a deeper understanding of the pathophysiology of many 

conditions and technological advances have lead to the 

development of cheaper instruments, which may aid in clinical 

diagnosis. This has implications for what medical students learn, 

as the volume of information is increasing and there appears to 

be little effort to assess the quality of some of the established 

information.  

Conclusion 
Our study results concluded that in 97.7% (171) patients 

surgery was predicted by Duplex Ultrasound and on the other 

hand 95 % patient’s surgery was predicted by clinical 

examinations thus proving added benefit of duplex Ultrasound.  

Limitation: As far as already published literature is concerned 

there was no local study available. This study will help surgeons 

in decision making regarding prediction of surgery.  
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