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Diameter Reduction of the Proximal Long Saphenous Vein
after Ablation of a Distal Incompetent Tributary
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In this study, we measured the diameter of the competent long
saphenous vein proximally and distally to the anastomosis of
an isolated incompetent tributary in 12 patients. Measurements
were made both before and 30—45 days after surgical removal
of the tributary. The preoperative diameter of the saphenous
vein proximal to the anastomosis was greater than distally. The
difference between proximal and distal to the tributary veins
sections diminished from 1.59 mm to 0.39 mm (p = 0.0033)
after surgical removal of the tributary alone.

This phenomenon may be compared with other hemody.
namic occurrences berween the superficial and deep system,
The incompetence of a tributary induces a proximal dilatation
of the long saphenous vein. The isolated ablation of an insuffi.
cient tributary appears to be a useful measure to prevent degen.
eration of greater saphenous vein function as this procedure re-
duces the saphenous diameter.

PRIOR TO venous surgery, preoperative ultrasonic in-
vestigation reveals numerous hemodynamic abnormali-
ties, many of which do not exclusively or totally involve
the saphenous trunk.! This allows limited varicose veins
surgery, with total or partial sparing of the greater
saphenous vein.>* In earlier studies, isolated incompe-
tence of a saphenous tributary was discovered in 2.8%
to 11% of our operations over a 7-year period.>¢ In this
study, we investigated the evolution of the non-operated
greater saphenous after removal of 1 incompetent trib-
utary, and in particular, reduction of the dilatation of
the saphenous vein proximal to the connection of the
Incompetent accessory.

Materials and Methods

Berween November 1995 and June 1996, 12 patients with a
competent sapheno-femoral junction and an isolated insuffi-
ciency of a saphenous tributary of the thigh were operated
after color Doppler echographic examination (Hitachi EUB
555, 7.5 MHz probe). The preoperative examination, carried
out in standing position with knee slightly bent and weight
on the opposite leg, using duplex scanning (Esaote AU 530,
10 MHz probe). This allowed us to accurately mark the
junction of the incontinent tributary to the long saphenous,
and to measure the diameter of the saphenous vein proxi-
mally and distally to this anastomosis (Figure 1). Measure-
ments were performed every 3 cm, over two 10 cm venous
segments, localized higher and lower to the anastomosis. A
reflux of more than 2 seconds during decompression of the
calves was considered as indicative of an insufficient saphe-
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nous tributary. Twelve females with an average age of 38
underwent surgical removal of one incompetent crural
saphenous tributary. on the right thigh in 9 patients, anc l=&
in 3 patients (Table 1

The distance berween the saphenofemoral junction and
the anastomotic L;furcation of the tributary was measured.
Reflux of the saphenofemoral junction and of the proximal
saphenous was e:x.duded. Patients with other superficial or
deep venous refluxes or with a history of deep thrombosis
were excluded.

The full phlebectomy of the incontinent tributary and its
flush ligation at the saphenous trunk without ligation of the
proximal saphenous were performed under local anaest}
Postoperative compression was achieved with the overlaying
of 2 elastic stockings (2 X 20 mm Hg) for 3 days, and 1 elas-
tic stocking (20 mm Hg) for 30 days. Clinical monitoring and
the Doppler scanning were carried out by the same investiga-
tor berween 30 and 45 days postsurgery. The dizmeter of the
saphenous trunk was measured 3 cm above and below the
former bifurcation zone (Figure 1). The variations in the dif-
ference in saphenous diameter, before exeresis: AD = D1-D2,
and afrer exeresis of the incontinent tributary: Ad = 414
were compared using Wilcoxon’s T test, with a a risk

Results

In 11 patients, the preoperative examination demon-
strated an enlargement of the diameter of the greater
saphenous proximal to the tributary junction. '
variation in the diameter of the trunk started imm:d
ately above the connection of the tributary. The differ
ence in the diameters of the saphenous trunk was 1.5%
mm on average, and was basically identical along the
proximal saphenous vein, from the tributary bifurcs-

ST

tion to the sapheno-femoral junction. During decom
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Figure 1. Comparison between the modifications in diameter AD =
D1-D2 and Ad = d1-d2 before and after the exeresis of the insuf-
ficient tributary. D1 and d1 are the diameters of the saphenous
trunk located above the insufficient tributary before and after the
exeresis of the tributary. D2 and d2 are the diameter of the saphe-
nous trunk located below the incompetent tributary before and
after exeresis of the tributary.

oression of the incontinent tributary, a slow reflux,
lasting more than 1 second, was recorded on 3 occa-
sions (1 case during the first examination, and in 2
other cases during the second examination). This re-
flux was located on the proximal saphenous trunk, in
the area next to the bifurcation; there was no incom-
petence during compression-decompression of the calf
or during Valsalva’s maneuver.

Following operation, no incompetence was ob-
served in the saphenous trunk. In 7 cases, the proxi-
mal saphenous trunk had the same diameter as the
distal saphenous trunk, with no difference in diameter
at the level of the former bifurcation (Table 1). In the
§ remaining cases, the difference in diameter persisted,
but was far less than prior to the operation. The aver-
age difference in diameter above and below the former
bifurcation was 0.39 mm. Statistical comparison of
the reductions in diameter of the saphenous trunk be-
fore and after the operation shows that they were sig-
nificantly different (Wilcoxon’s T testp = 0.0033).

Nine patients were seen 1 year after the operation.
Eight of these patients had no saphenous deformation,
and the diameter of the saphenous trunk was homoge-
nous and unchanged. One patient had another iso-
lated incompetence of a saphenous tributary located
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Table 1. Distribution of the 12 Cases Before and After Exeresis of
the Insufficient Tributary

Diameter of the Saphenous Trunk (mm)

Before Exeresis After Exeresis
Age Side D1 D2 AD di d2 Ad
35 D 4,8 3,5 1,3 3,5 3,4 0,1
40 D 45 3,5 1 3,7 3,7 0
47 G 47 3,2 1.5 5 5 0
35 D 4,3 2,7 1,6 2,4 2,4 0
48 D 3.8 2.4 1,4 3 2,7 0,3
35 D 57 42 1,5 5.9 4,5 1,4
29 D 4,5 4,5 0 35 3,5 0
29 D 4 2,7 1,3 3,5 3,5 0
56 G 4.3 1.3 3 2.5 1,5 1
37 G 6 3,5 2,5 3 3 0
35 D 7 5 2 5 5 0
30 D 7 5 2 4 2,5 1.5

D1: proximal diameter of the saphenous trunk. D2: distal diameter of the saphe-
nous trunk

D2 and D1: diameter of the saphenous trunk above and below the insufficient tribu-
tary.

d1: diameter of the trunk above the former location of the tributary. d2: diameter
of the trunk below

d2 and d1: diameter of the saphenous trunk above and below the former location
of the tributary.

Difference in diameter of the saphenous trunk before the exeresis AD = D1-D2
Difference in diameter of the saphencus trunk after the exeresis Ad = di-d2

AD is greater than Ad (difference is significant p = 0.0033)

several centimeters above the previous one. It had the
same deformation of the saphenous trunk with the
proximal section greater in diameter than the distal.

Discussion

Despite the limited number of patients included in this
study, the results are significant. They show that when
there is a major dilatation of the saphenous trunk
above an incontinent tributary, removal of the incon-
tinent tributary allows the proximal saphenous trunk
to regain its normal diameter.

The dilatation of the proximal saphenous trunk
seems paradoxical, and may be similar to Venturi’s
phenomenon. According to Bernoulli, the reduction in
flow and speed in the saphenous segment located
above the anastomosis of the tributary leads to a re-
duction in kinetic energy and an increase in pressure.
But although this hypothesis is theoretically legiti-
mate, it is unlikely that it can be applied to this partic-
ular case, where circulatory speed (few centimeters per
second) is slow, and subject to the intermittent nature
of venous flow.

The explanation of this hemodynamic model could
include the speed of reflux required for valve closure
(this speed was assessed at 30 cm/s by van Bemmelen’
for deep veins). The incompetence of the saphenous
tributary induces a slow reflux, which is probably in-
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sufficient to close the valve located just above the
anastomosis of the tributary. The slow and continu-
ous reflux maintained at the level of this valve, to-
gether with the normal flow of the saphenous trunk,
may produce a venous stasis due to the excess volume
and a dilatation of the intervalvular space located
above the incompetent tributary.

Furthermore, some circulatory factors linked to cir-
culatory speed play a role regarding arterial endothe-
lial vasomotricity (Nitric Oxide).5? Concerning vari-
cose vein disease, it has been proved that endothelin 1
is elevated with a diminution of the contractile re-
sponse. It may contribute to the pathogenesis of vari-
cose vein dilatation.? It is possible that these endothe-
lial factors linked to blood flow play a role in the
enlargement of the saphenous trunk because of an al-
teration in the endothelial function.

The reduction in diameter of the primary proximal
trunk after removal of the-incompetent secondary
trunk is a hemodynamic model that enables us to ex-
plain some observations. This hemodynamic model is
applicable to the venous bifurcations between a com-
petent primary trunk and an incompetent secondary
trunk.

It allows us to explain the dilatation of the deep
venous system that accompanies reflux in the superfi-
cial venous system. This phenomenon was first de-
scribed by Trendelenburg.!! Fischer,? in a phlebo-
graphic study of 68 cases stressed that the dilatation
of the deep veins was greater in patients who had no
post-thrombotic sequela. This might lead us to think
that this phenomenon can only have a dilatatory effect
on the deep system if the latter is free of fibrous scar-
ring. Many authors!12 have described the reversibility
of both the dilatation and the reflux on the deep pri-
mary venous trunk, through the removal of the super-
ficial secondary trunk. Almgren!3 has shown a signifi-
cantly larger proportion of deep venous reflux in
groups of patients with varices or recurrent varices,
compared to groups of patients who are healthy or
who have undergone removal of their varices. Other
authors'* have observed a reduction in the diameter of
deep veins in varicose patients who have been oper-
ated upon.

Concerning the saphenopopliteal junction, Somjen’s
has shown that removal of the incompetent lesser
saphenous vein made the reflux disappear (the reflux
often being associated with the popliteal vein when the
popliteal valve was competent). He explains that the
extension of the reflux to the deep system is due to an
increase in pressure at this level. Reflux at this level is
due to both dilatation of the deep system and the aspi-
ration of the blood located in the nonvalvulated veins
near to the saphenopopliteal junction by the lesser
saphenous reflux.16
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The same phenomenon was observed at the saphe-
nofemoral junction by Walsh.!” He demonstrated that
the reflux in the superficial femoral vein disappeared
in 27 out of 29 of limbs operated on for varices. In
this study, reflux measurements were made on the
femoral vein below the bifurcation, and not at or
above the bifurcation, as was the case in Somjen’s
study.’ Among 17 patients with incompetent femorz|
and long saphenous veins, Sales!® showed that in 16
cases, a saphenectomy restored normal deep hemody-
namics without reflux. The only patient whose deep
venous incompetence was not corrected by saphenec-
tomy was a patient with popliteal and femoral vein in-
competence (Grade IV Kistner).

With regard to greater saphenous incompetence as-
sociated with an incompetent tributary, it is difficult to
suggest a saphenous overload mechanism. This hemo-
dynamic model was described by Vidal-Michel.”® He
showed that the removal of an incompetent saphenous
tributary could reduce the diameter of the saphenofem-
oral junction and could even cause the incompetence of
the saphenofemoral junction or proximal trunk to dis-
appear. The disappearance of the reflux sometimes lo-
cated on the proximal trunk may simply be due to the
reduction in the diameter of the saphenous trunk. Scle-
rotherapy of saphenous trunks, by reducing the diame-
ter of the saphenous trunk, has in certain cases also al-
lowed normal saphenous function to be restored.2

The origin of lower limb primary venous reflux ap-
pears to be a local or multifocal process.2! There are
several types of progressive degradation of saphenous
function over time, but in certain cases varicose illness
begins with tributary incompetence. In a group of 607
patients,® we demonstrated that isolated incompetenc:
of a saphenous tributary was present in a group that
was 10 years younger than the group of patients with
total incompetence of the saphenous trunk. Moreover,
in this study, 1 patient developed the same deformation
of the trunk associated with a new refluxing tributary.

In a similar study of varicose patients of different
ages, Almgren®? noticed that segmented saphenous in-
sufficiency occurred approximately 10 years before
complete saphenous insufficiency. It has also been
demonstrated®® that a difference between the pathol-
ogy of the saphenous trunk and the tributaries con-
cerning the contraction response for sarafotoxin Séc.
This suggests that the pathology of the tributaries is
more important than that of the trunk. In the specific
cases where the varicose illness appears to progress
from the tributaries towards the trunk, the ablation of
incompetent saphenous tributaries can be a preventive
technique. This preventive technique will enable us to
restrict the progressive degradation of the saphenous
function and to preserve the saphenous trunk for a
longer time.
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Long-term studies and a larger number of patients

must confirm this preliminary study. Such studies will
also give us a better understanding of the general evo-
lution of varicose disease throughout the long saphe-
rous systemn.
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