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Summary
Frequently used treatment methods for great 
saphenous vein insufficiency e.g. endoven-
ous or surgical therapy, result to a destruc-
tion or removal of the vein. There exist only 
several methods (e.g. ASVAL or CHIVA 
method or external valvuloplasty) which lead 
to a preservation of the great saphenous 
vein. In this case report we describe a patient 
who had a femoro-popliteal bypass surgery. 
The great saphenous vein of the contralateral 
leg, which was successfully treated by exter-
nal valvuloplastiy 10 years ago, was uses as a 
homograft. Intraoperatively the vein did not 
show any pathological changes. 
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Zusammenfassung
Die meisten der zur Verfügung stehenden 
Verfahren zur Sanierung einer Stammvariko-
se arbeiten zerstörend oder entfernend. Dies 
gilt sowohl für die operative Entfernung, en-
dovenöse Katheterverfahren als auch die 
Sklerotherapie. Als venenerhaltende Verfah-
ren der V. saphena magna (VSM) wurden le-
diglich die extraluminale Valvuloplastie, das 
ASVAL Verfahren sowie die CHIVA Methode 
beschrieben. 10 Jahre nach Durchführung ei-
ner extraluminalen Valvuloplastie konnte in 
unserem Hause die VSM nun erstmals als By-
passgefäß zur Anlage eines femoro-poplitea-
len Bypass bei einer pAVK verwendet wer-
den. Dabei zeigte sich duplexsonographisch 
und intraoperativ eine gut geeignete Vene 
ohne postphlebitische Veränderungen. 
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Introduction
Most of the techniques available to treat 
truncal varicose veins work by destroying 
or removing them (1). This applies not 
only to surgical removal and endovenous 
catheter techniques but also to sclerother-
apy (2). Extraluminal valvuloplasty, the 
ASVAL technique and the CHIVA method 
are the only procedures that preserve the 

GSV (1, 3–6). Of these, extraluminal valvu-
loplasty appears to be one that is most 
commonly used in Germany at present (1). 
It is based on the pathophysiological theory 
of “descending varicosis” (7). This assumes 
that incompetence of the terminal and/or 
preterminal valves occurs at the early stage 
of the disease and damage to distal seg-
ments only occurs as a consequence (2, 8). 
By the implantation of a plastic patch 

around the vein in the region of the saphe-
nofemoral junction, the vein diameter is re-
duced to a physiological size of approx. 5 
mm, and thus normal functionality of the 
terminal and/or preterminal valves is re-
stored (9). This stops reflux, and even the 
tone of the remaining GSV can be regained 
(5). Preservation of the GSV is the basis for 
any subsequent use of the GSV as a bypass 
vessel for aortocoronary or femoropopliteal 
reconstructions. A functioning GSV is cru-
cial for the ensuing outcome. For example, 
the patency rate when the GSV is used in-
stead of plastic material is far higher (10). 
In contrast to plastic material, venous ma-
terial is also the substance of choice if an 
infection or inflammation is present.
A detailed duplex ultrasound scan is abso-
lutely essential when selecting a patient for 
an extraluminal valvuloplasty. For instance, 
the absence of venous valves, postphlebitic 
changes to the GSV or venous valves and a 
vein diameter of > 10 mm in women or > 
12 mm in men are contraindications to the 
use of the technique. 
Particularly suitable indications for per-
forming an extraluminal valvuloplasty are 
(9):
• Hach Stage I truncal vein incompetence 

of the GSV
• Stage I truncal vein incompetence of the 

GSV with reflux via an accessory vein
• Truncal vein incompetence of the vein 

with post-thrombotic changes with free 
drainage through the pelvic veins

• Truncal vein incompetence of the vein 
in patients with peripheral arterial oc-
clusive disease (PAOD) or coronary ar-
tery disease (CAD)

This is made very clear in the case report 
described below.

Case Report

D
ie

se
s 

D
ok

um
en

t w
ur

de
 z

um
 p

er
sö

nl
ic

he
n 

G
eb

ra
uc

h 
he

ru
nt

er
ge

la
de

n.
 V

er
vi

el
fä

lti
gu

ng
 n

ur
 m

it 
Z

us
tim

m
un

g 
de

s 
V

er
la

ge
s.



Phlebologie 5/2018 © Georg Thieme Verlag KG 2018

258

Case report
In September 2017, a 63-old male patient 
attended our vascular surgery outpatient 
clinic as an emergency. Following a minor 
trauma to his left big toe 10 weeks earlier, 
when he had knocked it against a ward-
robe, resting pain had developed that was 
associated with increasing cyanotic 
changes to the toe. An orthopaedic investi-
gation in the meantime had shown no frac-
ture. Clinical examination revealed a livid-
coloured big toe with incipient reddening 
of the forefoot (▶ Fig. 1). Only a left ingui-
nal pulse and a right popliteal pulse were 
detectable on palpation. The occlusion 
pressures on the left side were markedly re-
duced with an ankle-brachial index (ABI) 
of 0.5. Hence, even the clinical examination 
suggested Stage IV PAOD with critical per-
fusion of the extremity, and this was con-
firmed by imaging methods. Duplex ultra-
sonography showed occlusion of the left 
popliteal and left distal superficial femoral 
arteries and Doppler sonography then de-
tected only monophasic flow signals – later 
confirmed by MR angiography (▶ Fig. 2). 
In addition, laboratory studies found an in-
crease – albeit slight – in inflammatory 
parameters. In view of the clinical and bio-
chemical findings, intravenous antibiotic 
treatment was instituted with a third-gen-
eration cephalosporin and urgent revascu-
larisation was indicated. A femoropopliteal 
venous bypass was needed to bridge the 
long vascular occlusion, but previous vari-
cose vein surgery with high ligation and 
stripping of the GSV meant that no suitable 

vascular material was available on the left 
leg. However, duplex ultrasonography 
showed that an intact GSV was present on 
the right leg. Because of known risk factors 
for the development of PAOD in Hach 
Stage II truncal vein incompetence, this 
vein had been preserved and had under-
gone surgical reconstruction with extra-
luminal valvuloplasty 10 years earlier. A 
duplex ultrasound scan now showed the 
right GSV with an average diameter of 4.6 
mm and intact valve function (▶ Figs. 3 
and 4). The excellent condition of the vein 
as a bypass vessel was confirmed intraoper-
atively during the arterial reconstruction 
one day later. A femoropopliteal bypass 
from the superficial femoral artery to the 
popliteal artery in the third popliteal seg-
ment was performed (▶ Figs. 5–8). The 
operation was free of complications. The 
cyanotic discolouration of the toe and the 
associated inflammatory reaction then de-
creased significantly (▶ Fig. 9). The patient 
could be discharged from inpatient care 
two weeks later and then underwent regu-
lar follow-ups. After a follow-up interval of 
9 months, the scar had healed normally 
and bypass function was satisfactory. The 
bypass vein showed no abnormal wall 
changes such as fibrosis or aneurysms.

Discussion

This is one of the first reported cases of the 
successful use of the GSV for arterial re-
construction after it had previously under-
gone extraluminal valvuloplasty. Even 10 
years postoperatively, the vein proved to be 
optimally suitable for use as a bypass. The 
intraoperative duplex ultrasound scan and 
clinical investigation showed none of the 
phlebitic changes to the GSV that have 
been described in long-term studies of 
extraluminal valvuloplasty (11). However, 
at present there are no long-term data as to 
whether veins that have undergone extra-
luminal valvuloplasty differ from primarily 
“healthy” veins in their behaviour as bypass 
vessels. Nevertheless, good long-term data 
exist for the technique of extraluminal val-
vuloplasty with respect to the treatment of 
venous insufficiency (1). For example, Joh 
et al described a significant reduction in 
vein diameter as well as a restoration of 

Fig. 1 
Minor trauma to the 
big toe with incipient 
reddening of the fore-
foot

Fig. 2 MR angiography with occlusion of the 
left popliteal artery
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tone associated with improved venous hae-
modynamics 10 years after the operation 
(12). Therefore it can generally be assumed 
that as the use of extraluminal valvulo-
plasty becomes more widespread, in future 
more patients will be able to benefit from 
their own venous material as a possible 
donor vessel for autologous reconstruction.

Conclusions

When considering the indication for treat-
ment of truncal incompetence of the GSV 
in patients with atherogenic risk factors, it 
should be remembered that the vein is still 
an important vessel replacement material 
in cardiac and vascular surgery. The tech-
nique of extraluminal valvuloplasty enables 
an incompetent GSV to be reconstructed 
whilst preserving it at the same time. The 
reconstructed truncal vein is then available 
– if ever required – as material for small-
calibre vascular replacement operations. In 
our example, 10 years after extraluminal 
valvuloplasty, the GSV used for vessel re-
placement showed no noteworthy degener-
ative changes.
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Fig. 3 Sonography of the venous patch 10 
years postoperatively

Fig. 4 
Diameter of the GSV 
10 years postoper-
atively

Fig. 5 
Preoperative operation 
planning

Fig. 6 
Intraoperative removal 
of the GSV

D. Mühlberger et al.: Extraluminal valvuloplasty – indication and results based on a case report

D
ie

se
s 

D
ok

um
en

t w
ur

de
 z

um
 p

er
sö

nl
ic

he
n 

G
eb

ra
uc

h 
he

ru
nt

er
ge

la
de

n.
 V

er
vi

el
fä

lti
gu

ng
 n

ur
 m

it 
Z

us
tim

m
un

g 
de

s 
V

er
la

ge
s.



Phlebologie 5/2018 © Georg Thieme Verlag KG 2018

260

Ethical guidelines

No studies in humans or animals were con-
ducted for the manuscript.

References
1. Mumme A, Stücker M, Hummel T. Die extralumi-

nale Vadlvuloplastie der Vena saphena magna. 
Gefäßchirurgie 2014, 637–642.

2. Hach, Mumme, Hach-Wunderle. Venenchirurgie, 
3. Auflage. Stuttgart, Germany: Schattauer 2013.

3. Pittaluga P, Chastanet S. Persistent incompetent 
truncal veins should not be treated immediately. 
Phlebology 2015; 30(1 Suppl): 98–106.

4. Franceschi C et al. CHIVA: hemodynamic con-
cept, strategy and results. Int Angiol 2016; 35(1): 
8–30.

5. Lane RJ, Cuzzilla ML, Coroneos JC. The treatment 
of varicose veins with external stenting to the sa-
phenofemoral junction. Vasc Endovascular Surg, 
2002. 36(3): p. 179–92.

6. Lane RJ et al. Recurrence rates following external 
valvular stenting of the saphenofemoral junction: a 
comparison with simultaneous contralateral strip-
ping of the great saphenous vein. Eur J Vasc En-
dovasc Surg 2007; 34(5): 595–603; discussion 604.

7. Onida S, Davies AH. CHIVA, ASVAL and related 
techniques--Concepts and evidence. Phlebology, 
2015; 30(2 Suppl): 42–45.

8. Mühlberger D, Morandini L, Brenner E. Venous 
valves and major superficial tributary veins near 

the saphenofemoral junction. J Vasc Surg 2009; 
49(6): 1562–1569.

9. Mühlberger D et al. Die extraluminale Vadlvulo-
plastie. Phlebologie, 2014. 43: 210–212.

10. Almasri J et al. A systematic review and meta-
analysis of revascularization outcomes of infrain-
guinal chronic limb-threatening ischemia. J Vasc 
Surg, 2018.

11. Sarac A et al. Long-term results of external valvu-
loplasty in adult patients with isolated great sa-
phenous vein insufficiency. Clin Interv Aging, 
2014. 9: p. 575–9.

12. Joh JH et al. External banding valvuloplasty for in-
competence of the great saphenous vein: 10-year 
results. Int J Angiol, 2009. 18(1): 25–28.

Fig. 7 Detailed image of the GSV with no signs 
of postphlebitic changes

Fig. 8 
Arterial reconstruction

Fig. 9 
Postoperative result of 
the big toe
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