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Chronic venous insufficiency is a common disease, af-
fecting morbidity and quality of life. In most cases vena 

saphena magna (VSM) is the target vessel. VSM diameter 
increase is a typical finding of varicose veins.[1,2] Clinical 
findings secondary to valve insufficiency, abnormal blood 
flow, wall tension, and prolonged volumetric burden, ap-
pear.[3] Valvular damage due to venous wall degeneration is 
the most basic characteristic of chronic venous insufficien-
cy. Valsalva maneuver is the most commonly used method 
for assessing valve function.[4]

Duplex ultrasonography is a repeatable and easily per-
formed method that can assess both anatomy and func-
tion.[1] Reflux and VSM diameter are important parameters 
in evaluation of the severity of the disease and in planning 
the treatment course.[3] Whereas previously ligation and 
stripping were used, today, endovenous thermal ablation, 
foam sclerotherapy, liquid embolizing agents and hemody-
namic surgery are preferred in the treatment.[3] Measure-
ment of VSM diameter from 3-cm distal to saphenofemoral 
junction (SFJ), and mid-thigh[3, 5] or in timely studies, from 
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15 cm distal[3,6,7] to the SFJ, is recommended.

The aim of our study is to investigate the relationship be-
tween the severity of VSM insufficiency and diameter, and 
the clinical findings. During examinations in standing and 
lying positions; we also investigated the changes in VSM 
diameter in relation to position. The effect of VSM diameter 
change on the degree of insufficiency and clinical findings 
was questioned in cruris, where complaints were more fre-
quent.

Methods
Our study was retrospective and was made in accordance 
with the Helsinki Declaration of 1964 adopted in 2013. 
The study was approved by the İstanbul Okan University 
Ethics Board (Meeting: 11/06/2020 Document number: 
56665618-204.01.07). Our study was conducted on 194 
legs referred to our department with preliminary diagnosis 
of venous insufficiency, between November 2016 and May 
2020. Cases with an acute complication such as thrombus 
or phlebitis, VSM duplication and pregnancy were exclud-
ed from the study.

All studies were performed by a single radiologist, using GE 
Logic 7 (General Electric) 9-11 MHz linear probe. All cases 
waited for 15 minutes in standing position, before the ex-
amination. The VSM diameter is affected by the patient's 
position, intra-abdominal pressure, room temperature and 
heart disease. For this reason, all studies were carried out in 
constant room temperature, in the same position, standing 
and lying. In the study carried out in lying position, aug-
mentation was performed for patency, morphology and 
valsalva maneuver was performed to evaluate valve func-
tion. VSM diameter measurement and reflux were evaluat-
ed at three levels, namely at 3 cm distal to SFJ , middle thigh 
and 3 cm proximal to cruris, in standing and lying exami-
nation. Diameter measurements were made on transverse 
plane and without applying pressure.

The Doppler angle was chosen to be 60 degrees and the 
sampling area to be appropriate for vessel diameter. While 
assessing the insufficiency during Doppler examination, 
reflux longer than 0.5 seconds was considered to be patho-
logical. 

For clinical evaluation, the patients were classified accord-
ing to CEAP (clinical, ethiologic, anatomic and pathophysio-
logic) system. Depending on this, telangiectasia or reticular 
veins (C1), varicose dilatations of 3mm or more (C2), edema 
(C3), pigmentation or eczema (C4a), lipodermosclerosis or 
atrophic whiteness (C4b), were considered as venous ulcer 
(C5) and active venous ulcer (C6). Anatomically, only super-
ficial veins and symptoms and pathologically those that are 
caused by reflux were included in the study.

Statistical Analysis
For statistical evaluations, SPSS (Statistical Package for So-
cial Sciences) version 15.0 for Windows (SPSS Inc., Chicago, 
IL, USA) was used. Whether the data did not displayed nor-
mal distribution according to Kolmogorov-Smirnov and 
Shapiro-Wilk and whether they can be subjected to non-
parametric tests, has been evaluated. Since the data did 
not show a normal distribution, the Mann Whitney U test 
was used to compare the diameters of two groups with and 
without insufficiency. Mann Whitney U test was also used 
to compare VSM diameters in insufficiency cases with and 
without SFJ insufficiency, at three levels. The subgroups of 
insufficiency, diameters at all of the three levels and clinical 
findings were compared utilising Chi-Square test. Pearson 
correlation test was used to compare VSM diameter differ-
ences in standing and lying positions, with insufficiency 
and clinical findings. The limit of significance was p<0.05 
for all tests. 

Results
Between November 2016 and May 2020, 194 low extremi-
ties of 97 cases examined were included in the study. The 
control group included 39 patients without venous insuf-
ficiency.

In our patient group, there are 37 males and 60 females. 
The mean age of the patients is 58.7 (24-89) ± SD(15.22) 
years. There are many studies in the literature, which indi-
cate that the incidence of superficial venous insufficiency 
is higher in women and that the severity and frequency in-
crease with age.[8-11] 

The mean VSM diameter is 5.51±1.41mm in SFJ, 4.08±1.15 
mm in the thigh and 3.47±1.12 mm in the cruris (Table 1).

Reticular veins (C1) were detected in %10 of the control 
group and in %4.9 cases with insufficiency. Varicose veins 
(C2) were observed in %2.2 of the control group and %6.3 
cases with insufficiency. Edema (C3) was present in 27.7 of 
the control group and %27 cases with insufficiency. Pig-
mentation (C4a) was monitored in %22.9 of the control 
group and %67.1 cases with insufficiency.

The patients with venous insufficiency, %24.3 had insuf-
ficiency only in SFJ, %22.5 had in the thigh and/or cruris, 

Table 1. The average of VSM diameters

 Minimum Maxiumum Mean VSM* diameter ±SD

SFJ** 2.70 mm 14.50 mm 5.51 mm 1.41
Thigh 2.00 mm 9.20 mm 4.08 mm 1.15
Cruris 1.70 mm 9.70 mm 3.47± mm 1.12

*VSM: Vena saphena magna; **SFJ: Saphenofemoral junction.
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and %53.1 had in all of the three levels. Of the cases with 
insufficiency at all three levels, %19.8 had Grade 4, %18.4 
had Grade 3, %9 had Grade 2, and %5.8 had Grade 1 insuf-
ficiency. 

In VSM insufficiency cases, VSM diameters increased statis-
tically significantly (p<0.01) at all of the three levels (Fig. 1).

When we evaluated the subgroups of insufficiency, the 
VSM diameters increased statistically significantly (p<0.01) 
as the degree of insufficiency increased from grade 1 to 4, 
at all of the three levels.

VSM diameters of cases with SFJ insufficiency, were statisti-
cally significantly higher (p<0.01) than those who were free 
of SFJ insufficiency in SFJ, thigh and cruris. 

Of 194 extremities examined in standing and lying posi-
tions, 78 (%40.2) cases with no insufficiency constituted 
the control group and 116 (%59.8) patients with insuffi-
ciency constituted the patient group. In our control group, 
VSM diameters in lying position were 4.95±0.78 mm in 
SFJ, 3.63±0.79 mm in the thigh and 2.97±0.61 mm in cru-
ris, while the measurements taken in standing position 
are 5.62±1.00 mm, 3.77±0.68 mm and 3.13±0.51 mm, re-
spectively. VSM diameters of our patient group were re-
spectively, 5.74±1.61 mm, 4.31±1.28 mm and 3.76±1.34 
mm in standing position, while they were 6.95±2.26 mm, 
4.83±1.56 mm, and 4.18±1.47 mm in lying position. VSM 
diameters were observed to increase during the examina-
tion conducted in standing position, in the groups with 
and without insufficiency (Figs. 2, 3). When the diameter 

Figure 1. VSM insuffiency at SFJ.

Figure 2. VSM diameter at SFJ in standing position.

Figure 3. VSM diameter at SFJ in lying position.
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differences between the two groups were compared, it was 
seen that the diameter difference was larger in the patient 
group, especially in the SFJ and thigh level (p<0.01) (Fig. 4). 
In cruris, it was lower, but nonetheless significant (p<0.05). 
There is a correlation in SFJ and cruris, between diameter 
increase differences and clinical findings, at all of the three 
levels. However, there was no correlation between diam-
eter increase in thigh and clinical findings. Therefore, vari-
cose veins and skin lesions are seen more frequently in 
the insufficiency cases, whose VSM diameters increase in 
standing position in SFJ and cruris.

The varicose dilatations and pigmentation were statistical-
ly more significant in the group with insufficiency (p<0.01). 
The varicose dilatations and pigmentation are more fre-
quent as the severity of insufficiency increases compared 
with clinical findings between subgroups of insufficiency 
(p<0.01).

Discussion
Union Internationale Phelobologie (UIP) recommends that 
the VSM diameter measurement be made 3 cm distal to 
SFJ and in the middle of the thigh.[5] But in our study, VSM 
diameters were also measured at all of the three levels, 
namely 3 cm distal to SFJ, middle of thigh, and addition-
ally 3 cm proximal to cruris. We also measured the diameter 
and insufficiency of the VSM at cruris, because there are 
more skin lesions at cruris.

In our study, the VSM diameters increased in all of the three 
levels, in the patients with VSM insufficiency, compared to 
those who are without. In addition, VSM diameter increase 

correlates with the degree of insufficiency. Clinically, vari-
cose veins and skin lesions are more frequent in the group 
with insufficiency and as the degree of insufficiency in-
creases. These findings suggest that VSM diameter and in-
sufficiency are correlated, and that SFJ function is also an 
important factor in VSM diameter and insufficiency.

There are similar studies in the literature showing that the 
measurement of venous diameter correlates with reflux.
[1,8,14] In this study, the best diameter threshold value for 
pathological reflux prognosis was found to be >5.05 mm 
for VSM.[1]

In the study conducted with a control group, with VSM in-
sufficiency only in the upper leg and with VSM insufficiency 
both in the upper and lower leg, in which only two levels 
of diameter were measured in the VSM, the correlation be-
tween clinical findings and insufficiency have been found 
to be more specific and sensitive in measurements per-
formed on mid-thigh, which is at a more distal point, than 
those at the main femoral venous junction.[3] Therefore, we 
have included the study of the cruris to study the correla-
tion of VSM insufficiency and diameter changes with clini-
cal findings even further distally.

In the study with SFJ and VSM insufficiency, where diam-
eter measurements at seven levels (proximal, middle, and 
distal thigh, knee, proximal, middle, and distal cruris) were 
conducted, venous insufficiency clinic and diameter were 
found to be in correlation, especially on the thigh and knee. 
It has been shown with 78% specificity and 87% sensitivity 
that, when the VSM diameter is <5.5 mm that there will be 
no pathological reflux.[12] Likewise, in our study, VSM diam-
eter averages were 4.95 mm in SFJ in cases of the control 
group, while VSM diameter average was 5.74 mm in cases 
with insufficiency.

However, in another study investigating the relationship 
between hemodynamically significant reflux and VSM di-
ameter, the sensitivity was 69.7% and the specificity was 
64.6% and was found to be weak.[13] This group of patients 
consists of hemodynamically significant reflux patients and 
patients with advanced stage insufficiency.

Diameter alone should not be suffient as a criteria in decid-
ing on VSM reflux treatment. The peak flow rate of the re-
flux current and the average flow rate of the reflux current 
are helpful in distinguishing between early and advanced 
superficial venous insufficiency in Konoeda et all.'s study 
conducted on 2160 legs. SFJ correlates with reflux time, re-
flux peak flow velocity and reflux mean flow velocity and 
VSM diameter in the thigh.[15] The distal level of VSM insuf-
ficiency is better correlated with clinical findings.

In a study of patients without pathological deep venous 
insufficiency, the patient's position (standing or lying) 

Figure 4 The change of VSM diameters depending on position, in 
control group and in cases with insufficiency.

*VSM: Vena saphena magna; **SFJ: Saphenofemoral junction.
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changed the examination results. When valsalva maneu-
ver is applied in supine position, venous diameters and 
venous capacity increase with intraabdominal pressure. 
Intraabdominal and hydrostatic pressure increases when a 
valsalva maneuver is applied in standing position, venous 
dilatation associated with valsalva is not seen in this posi-
tion and the duration of reflux is shortened compared to 
supine position.[4]

Valsalva maneuver mainly affects the main femoral venous, 
and less commonly the superficial femoral vein and vena 
saphena magna.[10] This may be related to the large num-
ber of valves in these locations. Valve area and number of 
valves, can cause different vein segments to react differ-
ently to valsalva maneuver.

In our study, during examinations in standing and lying 
positions, it was observed that the differences in diameter 
were more especially in the SFJ and thigh level, in cases 
with insufficiency. Diameter differences in cruris are af-
fected less by position. However, in the insufficiency cases 
in which the diameter increase is more in SFJ and cruris, 
varicose veins and skin lesions are also observed more fre-
quently. Unlike other studies, it is possible that the increase 
in the diameter of the standing examination is excessive, 
due to the fact that the patients were kept standing before 
the examination. Furthermore, the fact that most of our 
case group had grade 3 or 4 insufficiency at all three levels, 
and thus loss of valve function was greater, might have af-
fected the results.

There are many studies in the literature showing that super-
ficial venous insufficiency is important in the development 
of venous ulcers.[16-20] Different localizations of valsalva ma-
neuver standardization and VSM diameter measurement 
are being investigated.

The limitation of our study is retrospective. Therefore, the 
difference intraobserver and interobserver was not evalu-
ated. Inclusion of large age groups and the presence of pa-
tients with each degree of insufficiency are the advantages 
of our study.

Conclusion
In conclusion, our study has found a correlation between 
clinical findings, insufficiency and VSM diameter, in stand-
ing and lying positions. In particular, SFJ insufficiency is 
important in the development of varicose veins. The differ-
ences in diameter were more especially in the SFJ and thigh 
level, in cases with insufficiency. However, since cruris cor-
relates more with clinical findings, as the degree of insuf-
ficiency increases, varicose veins and skin lesions are more 
frequent. Diameter differences in cruris are affected less by 
position. It was shown that, evaluation in patients with ad-

vanced stage venous insufficiency, contribute to revealing 
the loss of valve function in proximal, especially in SFJ and 
thigh localizations.
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