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Duplex ultrasound findings and clinical classification

of lower extremity chronic venous insufficiency in a Thai

population
Tanapong Panpikoon, MD, Banjongsak Wedsart, MD, Tharintorn Treesit, MD, Orapin Chansanti, MD, and
Chinnarat Bua-ngam, MD, Bangkok, Thailand
ABSTRACT
Background: The objective of this study was to evaluate the association between the clinical classification of chronic
venous insufficiency and duplex ultrasound findings.

Methods: A total of 1010 limbs with clinically suspected chronic venous insufficiency were stratified according to the
Clinical, Etiology, Anatomy, and Pathophysiology (CEAP) classification and underwent duplex ultrasound evaluation
consecutively between January 2012 and June 2015. Venous thrombosis, venous reflux, and anatomic distribution of the
deep and superficial venous systems were investigated across the CEAP clinical classes.

Results: There were 259 male limbs (25.6%) and 751 female limbs (74.4%) in clinical class C0 (24 limbs [2.4%]), C1 (130
limbs [13.1%]), C2 (452 limbs [44.8%]), C3 (183 limbs [18.1%]), C4 (163 limbs [16.1%]), C5 (31 limbs [3.1%]), and C6 (27 limbs
[2.7%]). The mean age in clinical class C4-C6 (60.77 6 14.67 years) was statistically significantly higher than in C0-C3
(55.73 6 18.85 years; P < .001). Male limbs were shown to have a predilection for presenting with clinical class C4-C6 over
female limbs (36.3% vs 16.9%; odds ratio, 2.8; 95% confidence interval, 2.0-3.8). Positive findings were predominantly
displayed in clinical class C4-C6 compared with C0-C3 (deep venous thrombosis, 3.2% vs 1.3%; deep venous reflux, 30.8%
vs 26.9%; superficial vein thrombosis, 2.7% vs 2.0%; superficial venous reflux, 56.6% vs 47.6%; perforator vein reflux, 12.7% vs
8.2% [P ¼ .049]). A low prevalence of small saphenous vein and perforator vein reflux in C1 limbs (0.3% and 4.6%) and C3
limbs (3.8 and 6.6%) was discovered.

Conclusions: The prevalence of CEAP class C0-C3 was found to be higher than C4-C6. However, men were shown
to have a predilection for presenting in clinical class C4-C6 over women. The mean age of patients with clinical
class C4-C6 limbs was statistically significantly higher than of those with clinical class C0-C3 limbs. The prevalence
of deep venous reflux, superficial venous reflux, and coincident deep and superficial venous reflux in clinical class
C4-C6 limbs was higher than in clinical class C0-C3 limbs. Detection of incompetent perforator veins was shown
to have a statistically significant correlation with clinical class C4-C6 limbs. (J Vasc Surg: Venous and Lym Dis
2019;7:349-55.)
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Chronic venous insufficiency (CVI) is a pathologic condi-
tion characterized by an increase in venous hypertension
and stasis consequences from valvular incompetence
regardless of venous outflow obstruction; both the super-
ficial and the deep venous systems can be affected. The
most common type of CVI is primary varicose veins
resulting from saphenous vein insufficiency, which can
be readily detected by duplex ultrasound, a widely
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acceptable diagnostic imaging modality.1-3 As a world-
wide problem, CVI is a commonly reported chronic med-
ical condition, a source of morbidity, and a sizable
economic burden in the Western world, with a preva-
lence of approximately 2% to 56% in men and <1% to
73% in women.4 The broad range is due to variability in
populations examined (age, sex, race, methods, and
even definition of the same disease).2,4-7 Some Asian
and Thai population data have suggested that the char-
acteristics of venous disease and the pattern of venous
reflux in these patients may be different from the West-
ern population.4,8,9 There was only one previous study
comparing the clinical presentation and patterns of
venous reflux in Thai patients with CVI with a control
group (Thai patients without CVI). However, the sample
size (41 cases each in the CVI and control groups) was
relatively small and included only patients with Clinical,
Etiology, Anatomy, and Pathophysiology (CEAP) classifi-
cation C4 to C6.8 Recognizing the dominant pattern of
CVI in our population and its association with clinical
presentation (CEAP) might help reduce the overall
349
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ARTICLE HIGHLIGHTS
d Type of Research: Retrospective, observational study
d Key Findings: In 1010 limbs of 585 Thai patients with
chronic venous disease, 44.8% had C2 disease. Pa-
tients with C4-C6 limbs were older than those with
C0-C3 limbs (60.776 14.67 years vs 55.736 18.85 years;
P < .001), and men were more likely than women to
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procedural time without compromising diagnostic sensi-
tivity and specificity, which may ultimately optimize the
appropriate treatment. The objective of this study was
to evaluate the relationship between the clinical presen-
tation of CVI in a Thai population and duplex ultrasound
findings. The association of duplex ultrasound findings
with other aspects, including age and sex, was also
investigated.
have C4-C6 limbs (36.3% vs 16.9%; odds ratio, 2.8, 95%
confidence interval, 2.0-3.8). Duplex ultrasound evalu-
ation showed superficial reflux in 49.6%, deep reflux in
27.7%, and perforator reflux in 9.2%. Isolated small
saphenous vein and perforating vein reflux, without
great saphenous vein (GSV) reflux, were encountered
in only 0.5% and 1%.

d Take Home Message: In 1010 limbs of 585 Thai pa-
tients with chronic venous disease, almost half had
GSV reflux; short saphenous vein and perforator
reflux was rare (<1%) in those without GSV reflux.
METHODS
Patients. The duplex ultrasound scans of the lower

extremity venous systems of patients who either pre-
sented with clinical CVI or were referred to the Depart-
ment of Diagnostic and Therapeutic Radiology, Faculty
of Medicine, Ramathibodi Hospital, were consecutively
reviewed from January 2012 to June 2015. The Institu-
tional Review Board approved the study, and informed
consent was waived.
The study included those patients whose nationality was

Thai presenting with CVI symptoms in clinical class C1 to
C6 limbs according to the CEAP classification, developed
by an international consensus conference to provide a ba-
sis for uniformity in reporting, diagnosis, and treatment of
CVI. Those with a known history of recent deep venous
thrombosis (blood clots in the leg vein seen within
1 month before the examination), obstructive peripheral
artery disease, vascular abnormality of the lower extrem-
ities (eg, arteriovenous fistula, arteriovenous malformation,
and aneurysm), previous vascular surgery, and tumor of
the lower extremities were excluded.
Demographic data including age, sex, signs and symp-

toms, underlying disease, and side of lower limb CVI
were recorded.

Investigators. All examinations were performed by six
radiologists who had experience in venous duplex ultra-
sound ranging from 6 to 30 years.

Ultrasound examinations. All patients underwent
ultrasound examination on a Philips iU22 (Philips Health-
care, Andover, Mass) scanner with high-frequency
(9-2 MHz) linear array transducers.

Technique. The patients were positioned semiupright
at 30 to 60 degrees. The duplex ultrasound examination
was performed according to standard division protocol
as follows:

Deep venous system
Common femoral vein
Femoral vein
Popliteal vein

Superficial venous system
Great saphenous vein (GSV) above the knee
GSV below the knee
Small saphenous vein (SSV)

Perforating veins
The following parameters were collected:

Deep venous system
Deep venous thrombosis

Acute deep venous thrombosis
Chronic deep venous thrombosis

Deep venous reflux
Superficial venous system

Superficial venous thrombosis
Superficial venous reflux

Perforating veins
Reflux
No reflux

The diagnosis of reflux was established if the duration
of reverse flow exceeded 1000 milliseconds in deep
veins, 500 milliseconds in superficial veins, and 300 milli-
seconds in perforating veins. The duration of the stan-
dard protocol for CVI examination by Doppler
ultrasound in our institute lasts about 30 to 60 minutes
in each limb.

Statistical analysis. Continuous variables were
expressed as mean and standard deviation and discrete
variables as number and percentage. Bivariate analysis of
association calculated cross-classification with Pearson
c2 statistics for the independence of nominal variables
and the c2 test for trend for ordinal variables. The
strength of association between the outcome variable
CEAP (C4-C6) and each variable considered was assessed
using odds ratios (ORs) and their 95% confidence in-
tervals (CIs). All statistical tests were performed using a
two-tailed analysis. A P value of <.05 was considered
statistically significant. Statistical analyses were per-
formed using the Statistical Package for Social Sciences
version 17.0 software (SPSS Inc, Chicago, Ill).



Table I. Demographic data in the studied population distributed by Clinical, Etiology, Anatomy, and Pathophysiology
(CEAP) classification

Demographic data C0 C1 C2 C3 C4 C5 C6 Total

Sex

Male 6 (0.6) 6 (0.6) 98 (9.7) 55 (5.4) 66 (6.5) 21 (2.1) 7 (0.7) 259 (25.6)

Female 18 (1.8) 124 (12.3) 354 (35) 128 (12.7) 97 (9.6) 10 (1.0) 20 (2.0) 751 (74.4)

Total 24 (2.4) 130 (12.9) 452 (44.8) 183 (18.1) 163 (16.1) 31 (3.1) 27 (2.7) 1010 (100)

Side

Left 7 (0.7) 62 (6.1) 239 (23.7) 95 (9.4) 83 (8.2) 17 (1.7) 17 (1.7) 520 (51.5)

Right 17 (1.7) 68 (6.7) 213 (21.1) 88 (8.7) 80 (7.9) 14 (1.4) 10 (1.0) 490 (48.5)

Total 24 (2.4) 130 (12.9) 452 (44.8) 183 (18.1) 163 (16.1) 31 (3.1) 27 (2.7) 1010 (100)

Values are reported as number (%).
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RESULTS
There were 1010 consecutive lower extremities

(259 male limbs from 153 men and 751 female limbs
from 432 women). There were 585 patients (153 men
and 432 women) in the study. A total of 425 patients
(106 men and 319 women) were examined bilaterally,
whereas 160 patients (47 men and 113 women) were
examined unilaterally. The mean age of the patients
was 56.8 6 14.2 years (range, 20-95 years). Each limb
was considered a case. Of the 1010 lower limbs, 51.5%
(520 limbs) were left sided and 48.5% (490 limbs) were
right sided. The details of the numbers and percentages
according to CEAP classes C0 to C6 are illustrated in
Table I.
The three most common clinical classifications were C2

(452 limbs [44.8%]), C3 (183 limbs [18.1%]), and C4 (163
limbs [16.1%]; Table I). The mean age of patients with
C4-C6 limbs was 60.77 6 14.67 years vs 55.73 6 18.85 years
of patients with C0-C3 limbs (P < .001). Men were nearly
three times as likely as women to present with C4-C6
limbs (36.3% vs 16.9%; OR, 2.8; 95% CI, 2.0-3.8; Tables II
and III).
It was demonstrated that there were 669 limbs from

the total 1010 limbs (66.2%) with duplex ultrasound-
detected abnormalities. Nearly half of them was
Table II. Age distribution by Clinical, Etiology, Anatomy, and P

CEAP class No. Mean

C0 24 56.4

C1 130 53.15

C2 452 54.33

C3 183 61.03

C4 163 61.75

C5 31 60.94

C6 27 54.70

Total 1010 56.83

SD, Standard deviation.
diagnosed with superficial venous reflux (49.6%); the
rest included deep venous thrombosis (1.7%), deep
venous reflux (27.7%), superficial venous thrombosis
(2.2%), and perforating vein reflux (9.2%; Table IV).
Regarding the total 17 cases of deep venous thrombosis,

two cases were acute thrombosis, whereas 15 cases were
most likely chronic thrombosis. Despite that deep venous
thrombosis was found mostly in C3 limbs (9 cases),
seven cases were located in the femoral vein; the highest
prevalence was in C5 limbs (4 in 31 cases [12.9%])
compared with C3 limbs (9 in 183 cases [4.9%]; Table V).
Deep venous reflux were discovered mostly in C2 limbs

(129 cases [12.8%]), followed by C3 limbs (57 cases [5.7%])
and C4 limbs (46 cases [4.6%]). The prevalence of deep
venous reflux was 28.5% in C2 limbs (129/452 cases),
31.1% in C3 limbs (57/183 cases), and 28.2% in C4 limbs
(46/163 cases), which was less than that in C5 limbs (13/31
cases [41.9%] and C6 limbs (9/27 cases [33.3%];
Table IV). The 280 cases of deep venous reflux were
found most often in the common femoral vein (127 cases
[12.6%]), followed by the common femoral vein and
femoral vein (42 cases [4.2%]) and the femoral vein itself
(37 cases [3.7%]; Table VI).
Superficial venous thrombosis was reported most often

in C2 limbs (7 cases [0.7%]), C3 limbs (6 cases [0.6%]), and
athophysiology (CEAP) classification

Age, years

SD Minimum Maximum

17.727 19 81

13.454 22 79

13.115 18 87

13.337 21 95

13.766 27 83

16.641 20 82

16.636 19 83

14.180 20 95



Table III. Age and sex distribution in C0-C3 and C4-C6 symptom groups

CEAP class

P valueC0-C3 C4-C6

Male limbs 165 (20.9) 94 (42.5) <.001 (OR, 2.799; 95% CI, 2.0-3.8)

Female limbs 624 (79.1) 127 (57.5)

Age, years 55.73 6 13.849 60.77 6 14.671 <.001

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology; CI, confidence interval; OR, odds ratio.
Categorical variables are presented as number (%). Continuous variables are presented as mean 6 standard deviation.
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C4 limbs (5 cases [0.5%]). The prevalence of superficial
venous thrombosis was 1.5% in C2 limbs (7/452 cases),
3.3% in C3 limbs (6/183 cases), and 3.1% in C4 limbs
(5/163 cases).
From the total of 501 cases of superficial venous reflux,

248 cases (49.5%) were found in C2 limbs, 90 (17.9%) in
C4 limbs, and 89 (17.8%) in C3 limbs (Table VII). The prev-
alence of superficial venous reflux was 54.9% (248/452
cases) in C2 limbs, 48.6% (82/183 cases) in C3 limbs, and
55.2% (80/163 cases) in C4 limbs; the highest frequency
was observed in C5 limbs (21/31 cases [67.7%]; Table IV).
Deep venous reflux was present in 22.8% of all limbs
(231/1010 limbs) and 46.1% of limbs with superficial venous
reflux (n ¼ 501 limbs with superficial reflux; Table IV).
The combination of superficial and deep venous reflux

was demonstrated in C2 limbs (122 cases [12.1%]), C3
limbs (36 cases [3.6%]), and C4 limbs (37 cases [3.7%]).
The prevalence was 26.9% (122/452 cases) in C2 limbs,
19.6% (36/183 cases) in C3 limbs, and 22.7% (37/163 cases)
in C4 limbs. The predominant prevalence was noted in
Table IV. Prevalence of deep and superficial venous thrombos
reflux distributed by Clinical, Etiology, Anatomy, and Pathophy

C0 (n ¼ 24) C1 (n ¼ 130) C2 (n ¼ 452) C3

Deep system

Thrombosis 0 (0.0) 0 (0.0) 1 (0.2)

10 (1.3)

Reflux 4 (16.7) 22 (16.9) 129 (28.5) 5

212 (26.9)

Superficial system

Thrombosis 0 (0.0) 3 (2.3) 7 (1.5)

16 (2.0)

Reflux 6 (25.0) 33 (25.4) 248 (54.9) 8

376 (47.6)

Combined deep
and superficial
system

Reflux 1 (4.2) 16 (12.3) 122 (26.9) 3

175 (22.2)

Perforating vein

Reflux 1 (4.2) 6 (4.6) 46 (10.2) 1

65 (8.2)

Values are reported as number (%).
either C5 limbs (12/31 cases [38.7%]) or C6 limbs (7/27
cases [25.9 %]).
Of the superficial venous reflux cases, 91% (456/501

cases) was GSV reflux and 8.9% (45/51 cases) was SSV
reflux. Of the 456 cases of GSV reflux, the most com-
mon pattern was reflux in GSV from above to below
the knee (249 cases [54.6%]). Segmental GSV reflux
(isolated reflux in GSV below the knee) was detected
in 76 (16.7%) of the total 456 cases of GSV reflux
(Table VII).
Isolated SSV and perforating vein reflux (without GSV

reflux) was encountered in only five cases (0.5%) and 10
cases (1%) of the total 1010 cases, respectively.
The prevalence of superficial venous reflux and

perforating vein reflux broken down into class C0-C3
and C4-C6 is illustrated in Table VIII. Even though the
superficial venous reflux and perforating vein reflux
were discovered chiefly in the C4-C6 group, the incom-
petent perforator vein particularly displayed a statistical
significance (P ¼ .049).
is, deep and superficial venous reflux, and perforating vein
siology (CEAP) classification

(n ¼ 183) C4 (n ¼ 163) C5 (n ¼ 31) C6 (n ¼ 27)
Total

(N ¼ 1010)

9 (4.9) 2 (1.2) 4 (12.9) 1 (3.7) 17 (1.7)

7 (3.2)

7 (31.1) 46 (28.2) 13 (41.9) 9 (33.3) 280 (27.7)

68 (30.8)

6 (3.3) 5 (3.1) 0 (0.0) 1 (3.7) 22 (2.2)

6 (2.7)

9 (48.6) 90 (55.2) 21 (67.7) 14 (51.8) 501 (49.6)

125 (56.6)

6 (19.6) 37 (22.7) 12 (38.7) 7 (25.9) 231 (22.8)

56 (25.3)

2 (6.6) 19 (11.7) 5 (16.1) 4 (14.8) 93 (9.2)

28 (12.7)



Table V. Prevalence of deep venous thrombosis distributed by Clinical, Etiology, Anatomy, and Pathophysiology (CEAP)
classification

C0 (n ¼ 24) C1 (n ¼ 130) C2 (n ¼ 452) C3 (n ¼ 183) C4 (n ¼ 163) C5 (n ¼ 31) C6 (n¼ 27)
Total

(N ¼ 1010)

Acute thrombosis

CFV 0 (0) 0 (0) 0 (0) 1 (0.5) 1 (0.6) 0 (0) 0 (0) 2 (0.2)

FV 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0.0)

PV 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0.0)

Chronic thrombosis

CFV 0 (0) 0 (0) 1 (0.2) 3 (1.6) 0 (0) 0 (0) 0 (0) 4 (0.4)

FV 0 (0) 0 (0) 0 (0) 4 (2.2) 0 (0) 2 (6.5) 1 (4.2) 7 (0.7)

PV 0 (0) 0 (0) 0,(0) 1 (0.5) 1 (0.6) 2 (6.5) 0 (0) 4 (0.4)

Total 0 (0) 0 (0) 1 (0.2) 9 (4.9) 2 (1.2) 4 (12.9) 1 (4.2) 17 (1.7)

CFV, Common femoral vein; FV, femoral vein; PV, popliteal vein.
Values are reported as number (%).
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DISCUSSION
A higher negative rate (341/1010 cases [33.76%]) of

duplex ultrasound findings in patients with clinically sus-
pected CVI has been demonstrated in comparison with
most previous data.8,10,11 There are two main reasons for
this: first, all disease spectra were evaluated, not limited
only to C4-C6 as in most previous studies; and second,
the examination was performed in a semiupright rather
than in a standing position.
The prevalence of CVI was discovered to be higher in fe-

male limbs than in male limbs, 77.4% vs 25.6% (751 vs
259/1010 cases), in this study. On the contrary, a higher
proportion of male limbs (36.3%) than of female limbs
(16.9%) was found in clinical class C4-C6, corresponding
with recent studies.2,4,7,12 However, Garcia-Gimeno et al13

reported that clinical class C4-C6 was higher in women
(OR, 1.3; 95% CI, 1.01-1.78; P < .05). Cosmetic concerns of
women (C0-C2) may urge them to seek early treatment
to prevent disease progression to severe or complicated
CVI, as mentioned in previous reports.4,14

The mean age of this study population was <60 years,
similar to a previous study in the Thai population.8
Table VI. Prevalence of deep venous reflux distribution by
classification

C0 (n ¼ 24) C1 (n ¼ 130) C2 (n ¼ 452) C3 (n

CFV 3 (12.5) 17 (12.9) 57 (12.6) 20

FV 0 (0.0) 3 (2.3) 20 (4.4) 5

PV 0 (0.0) 0 (0.0) 11 (2.4) 6

CFV þ FV 0 (0.0) 1 (0.8) 20 (4.4) 10

CFV þ PV 0 (0.0) 1 (0.8) 12 (2.6) 7

FV þ PV 0 (0.0) 0 (0.0) 2 (0.4) 1

CFV þ FV þ PV 1 (4.2) 0 (0.0) 7 (1.5) 8

Total 4 (16.6) 22 (16.9) 129 (28.5) 57

CFV, Common femoral vein; FV, femoral vein; PV, popliteal vein.
Values are reported as number (%).
Of note, the mean age of patients in clinical class
C4-C6 was observed to be significantly higher than of
those in clinical class C0-C3 (60.77 6 14.67 years vs
55.73 6 18.85 years; P < .001) and was similar to the pre-
vious studies from Italy, Scotland, and Australia (most
venous ulcers occurred in patients >60 years).15-17

Although many studies have shown that the prevalence
of venous disease increases with age,4 none of them has
demonstrated the entrenched relationship between
clinical severity and age.
The study revealed that CVI might affect slightly more

left limbs (520 cases [51.5%]) than right limbs (490 cases
[48.5%]), as shown in a previous study in an Indian popu-
lation.18 This might be related to the anatomy of the left
iliac artery that crosses over the left iliac vein. However,
other studies have shown an equal involvement of both
lower limbs.19

Corresponding with preceding evidence,20 the preva-
lence of venous thrombosis in both deep (1.7%) and su-
perficial (2.2%) venous systems disclosed in this study
was subtle because most patients suffering from venous
obstructions usually presented with an acute venous
Clinical, Etiology, Anatomy, and Pathophysiology (CEAP)

¼ 183) C4 (n ¼ 163) C5 (n ¼ 31) C6 (n ¼ 27)
Total

(N ¼ 1010)

(10.9) 24 (14.7) 2 (6.4) 4 (14.8) 127 (12.6)

(2.7) 7 (4.3) 1 (3.2) 1 (3.7) 37 (3.7)

(3.3) 3 (1.8) 4 (12.9) 0 (0.0) 24 (2.4)

(5.5) 8 (4.9) 2 (6.4) 1 (3.7) 42 (4.2)

(3.8) 1 (0.6) 1 (3.2) 2 (7.4) 24 (2.4)

(0.5) 0 (0.0) 0 (0.0) 0 (0.0) 3 (0.3)

(4.4) 3 (1.8) 3 (9.7) 1 (3.7) 23 (2.3)

(31.1) 46 (28.2) 13 (41.9) 9 (33.3) 280 (27.7)



Table VII. Prevalence of superficial venous reflux distribution by Clinical, Etiology, Anatomy, and Pathophysiology (CEAP)
classification

C0 (n ¼ 24) C1 (n ¼ 130) C2 (n ¼ 452) C3 (n ¼ 183) C4 (n ¼ 163) C5 (n ¼ 31) C6 (n ¼ 27)
Total

(N ¼ 1010)

GSV above knee 2 (8.3) 15 (11.5) 69 (15.3) 21 (11.5) 19 (11.6) 3 (9.7) 2 (7.4) 131 (13.0)

GSV below knee 1 (4.2) 4 (3.1) 34 (7.5) 14 (7.6) 15 (9.2) 5 (16.1) 3 (11.1) 76 (7.5)

GSV above and
below knee

2 (8.3) 11 (8.5) 126 (27.9) 47 (25.7) 46 (28.2) 10 (32.2) 7 (25.9) 249 (24.6)

Total GSV 5 (20.8) 30 (3.0) 229 (50.7) 82 (44.8) 80 (49.1) 18 (58.0) 12 (44.4) 456 (45.1)

346 (43.8) 110 (49.8)

SSV 1 (0.1) 3 (0.3) 19 (4.2) 7 (3.8) 10 (6.1) 3 (9.7) 2 (7.4) 45 (4.5)

30 (3.8) 15 (6.8)

Total reflux 6 (0.6) 33 (23.1) 248 (54.9) 89 (48.6) 90 (55.2) 21 (67.7) 14 (51.8) 501 (49.6)

376 (47.6) 125 (56.6)

GSV, Great saphenous vein; SSV, small saphenous vein.
Values are reported as number (%).
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problem rather than with either a chronic complaint or
venous insufficiency. By contrast, CVI is distinctly associ-
ated with venous reflux.
The prevalence of deep venous reflux in this study

(27.7%) was relatively reduced compared with past
studies in series of primary CVI. Others reported vari-
ability in the prevalence of deep venous reflux ranging
from 35.3% in limbs with primary CVI to 92.3% in limbs
with post-thrombotic CVI in limbs with venous ulcer
and 55% in another series of patients with venous
ulcers.9,11

Notwithstanding that superficial venous reflux was the
major discovery in our study (49.6%), the proportion
was nearly less than half of recent reports ranging from
71% to 100%.8,9,21 This may be in favor of the diversifica-
tion of clinical presentation across studies. Of those 789
cases (78.1%) of clinical class C0-C3 and 221 cases
(21.9%) of clinical class C4-C6 collected in this study, the
prevalence of isolated superficial venous reflux and coin-
cident deep and superficial venous reflux in clinical class
C4-C6 was 81.9%, comparable to previous studies in Thai
and Indian populations. The prevalence of the coinci-
dence found in clinical class C4-C6 from another Thai
population was 71%,8 whereas the prevalence of superfi-
cial venous reflux in clinical class C3-C6 of an Indian pop-
ulation was 100%.9 This discrepancy was similarly
Table VIII. Superficial venous reflux distribution in C0-C3
and C4-C6 symptom groups

CEAP

P value
C0-C3,
No. (%)

C4-C6,
No. (%)

GSV reflux 346 (43.9) 110 (49.8) .126

SSV reflux 30 (3.8) 15 (6.8) .065

Perforating vein reflux 65 (8.2) 28 (12.7) .049

CEAP, Clinical, Etiology, Anatomy, and Pathophysiology; GSV, great
saphenous vein; SSV, small saphenous vein.
spotted in the prevalence of perforator vein reflux, which
was 9.2% of the total, whereas up to 12.7% in clinical class
C4-6 was reported, closely akin to previous studies in the
same population group in Spain and Turkey with a prev-
alence ranging from 11.0% to 20.8%.13,18 However, a larger
clinical class C4-6 population needs to be further
investigated.
Intriguingly, the prevalence of SSV reflux of 6.7% discov-

ered was relatively low, especially in clinical class C4-C6,
which was remarkably less than in the previous study
in the Thai population (39%).8 This could be influenced
by the different hydrostatic pressure in a semiupright po-
sition of 30 to 60 degrees used in this study that may
diminish the power of SSV reflux detection compared
with examination in an upright position.
Given the low incidence and prevalence of SSV and

perforator vein reflux in C1 limbs (0.3% and 4.6%) and
C3 limbs (3.8 and 6.6%), omitting SSV and perforator
vein examination in C1 and C3 limbs may reduce the
duration by one-third from the conventional protocol.
Of the superficial venous reflux, a statistically significant

correlation between an incompetent perforator vein and
clinical class C4-C6 of CVI was demonstrated (P ¼ .049),
corresponding with previous documents.22 However, a
further investigation with a larger prospective population
is warranted.
There were several limitations in this study, including a

retrospective review of duplex ultrasound findings of
examinations that have been performed by different
radiologists, resulting in incomplete assessment of inter-
observer and intraobserver agreement. The examination
position in our study is semiupright, which may intensify
the false-negative rate for the SSV reflux. Last, despite
being the largest CVI study in a Thai population, this
scale remains relatively modest in comparison with other
international studies. To reduce bias and to improve
reliability and validity, a prospective study with a larger
population needs to be conducted.
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CONCLUSIONS
The mean age in clinical class C4-C6 is statistically

significantly higher than in clinical class C0-C3. The nega-
tive rate of duplex ultrasound findings was slightly more
pronounced than in other studies and might have
resulted from the diversity of clinical presentations. The
duplex ultrasound examination in clinical class C4-C6
patients in the semiupright position at 30 to 60 degrees
demonstrated the comparable prevalence of deep
venous thrombosis, deep venous reflux, coincident
deep and superficial venous reflux, GSV reflux, and perfo-
rator vein reflux with the previous reports. The prevalence
of deep venous reflux, superficial venous reflux, and
coincident deep and superficial venous reflux in clinical
class C4-C6 limbs is higher than in clinical class C0-C3
limbs. Detection of incompetent perforator veins was
shown to have a statistically significant correlation with
clinical class C4-C6 symptoms. The remarkably low
prevalence of SSV and perforator vein reflux found in C1
and C3 limbs may suggest a protocol amendment by
skipping SSV and perforator vein examination in C1 and
C3 limbs to reduce examination time.
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