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Role of the haemodynamic mapping 
in varicose vein surgery of lower limbs
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Role of the haemodynamic mapping in varicose vein surgery of lower limbs

AIM: To demonstrate the importance of preoperative ultrasound haemodynamic mapping of venous system in surgery of
varicose veins.
MATERIALS AND METHODS: Doppler ultrasound evaluation of haemodynamic features of lower limb venous system accord-
ing to Franceschi’s subdivision.
DISCUSSION:The importance of Doppler mapping in varicose veins surgery shows a similarity with the Plebographic clas-
sification of venous system developed by W. Hach. The study also reassesses the role of varicectomy in the surgery of vari-
cose veins.
CONCLUSIONS: Preoperative Doppler ultrasound mapping is essential to avoid accident and prevent recurrence of varicose
veins.
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egy that today is fully confirmed in Doppler ultrasound
studies.
The haemodynamic surgical ablation includes:
– Selective crossectomy with epigastric vein sparing
(when possible);
– Stripping of the accessory saphenous systems (19% of
cases). (Hach 1 stage);
– Ultra-short stripping of the great saphenous vein, from
saphenous-femoral junction to the middle third of the
lower leg (41% of cases). (Hach 2 stage);
– Short stripping of the great saphenous vein, from
saphenous-femoral junction to the upper third of the leg
(31% of cases). (Hach stage 3).
– Long stripping of the great saphenous vein, from
saphenous-femoral junction to the medial malleolus (in
9% of cases), Hach stage 4;
– Stripping of the external saphenous vein, from the
sapheno-popliteal junction to lateral malleolus (less than
1%) or, more frequently, mid-calf (short stripping);
Varicectomy;
– Review of the SF and / or SP junction;
– Binding/breaking of perforating vein, to complete abla-
tion of the saphenous trunks.

Surgery of varicose veins implies anatomical knowledge
and ultrasound-guided mapping of saphenous-femoral
and sapheno-popliteal junctions, their tributaries and per-
forating systems, to avoid peri-procedural accidents and
prevent varicose recurrence.
W. Hach was the precursor of the haemodynamic abla-
tive surgery, which, substantially, eliminates reflux points
and removing sick venous segments. Since the beginning
of the 70s, with the help of venography, W. Hach had
realized that it was not necessary to undertake a long strip-
ping of great and small saphenous vein, but it was possi-
ble to perform a segmental excission, or ligation, or a lig-
ation-interruption of perforating veins: the varicectomy.
W. Hach with his flebograpical trial developed an
anatomical and functional classification of varicose dis-
ease (H1, H2, H3, H4), and indicated a surgical strat-
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Materials and Methods

The modern acquisitions of hemodynamic study of the
superficial venous system of the lower limbs allow to
make a proper morpho-functional preoperative mapping,
aimed at a surgical approach that avoids or reduces tech-
nical errors. Duplex ultrasound, used in accordance with
the method of study of C. Franceschi (subdivision of
the venous system in compartments N1, N2, N3, N4T,
N4L and Shunt), allows to evaluate:
– Anatomical variability of venous system;
– Valves;
– Vanishing points and of return points;
– Direction of flow;
– Results of static and dynamic maneuvers.

These parameters are essential to stage varicose disease
and make a correct surgical procedure. However, in dai-
ly practice we noticed a similarity between the models
studied with Doppler ultrasound of varicose disease and
the anatomical-phlebographic classification of Hach.
We can also assert that ultrasound reassessed the varicec-
tomy, once considered an aesthetic treatment (“elimina-
tion of the visible”). 

Indications:
– to complete an ultra-short, short or long stripping and
in relapse;
– not dilated saphenous axis, with incontinent preter-
minal valve and continent terminal valve;
– N2> N3 reflux (with short saphenous-femoral incon-
tinence) and saphenous vein below the continent;
– N1> N3 reflux;
– reflux of N3 departing from the crosse and continent
saphenous trunk;

– presence of drilling of return on saphenous vein (usu-
ally below the knee);
– very young or elderly patients where a not aggressive
surgery can be justified (difficult to determine trends in
the first case, functionally adequate results in the second
case);
– small caliber varices in patients who refuse sclerotherapy;
– other conditions: ischemic heart disease or peripheral
arthropathy, liver disease, psychological causes, etc. 

Considerations

Varicectomy can be held as intervention of choice and
not “palliative” in more than 50% of patients suffering
from varicose veins.
Surgical procedure (isolated varicectomy and / or comple-
tion of work on the System of the internal or external
saphenous vein) is performed in Day-Surgery, usually under
local anesthesia or spinal anesthesia, performing small inci-
sions that do not modify the aesthetics.
The collateral varicose veins, when they are not very tor-
tuous, instead of being removed by Muller technique
may be cannulated and removed with ministripping.
In case of short or ultra-short saphenous stripping, after
accurate preoperative marking, it is possible to perform
a “in-block cannulation” saphenous vein + extra-
saphenic-collateral (N2 + N3).
After surgery compression it is performed using an elas-
tic bandage or an elastic stocking.
Patients can be discharged after a few hours of surgery
or at most the day after recovering fully ambulatory, in
cases of need, even on the job.

Fig. 1
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Conclusions

Ablative treatment in the surgery of varicose veins born
thanks to the genius of Wolfgang Hach, precursor of a
conservative surgical procedure aimed to the exeresis of
pathological venous after clinical an phlebographic eval-
uation, and, subsequently, in the hemodynamical stud-
ies of Claude Franceschi hemodynamic and anatomical
studies of Giuseppe Genovese . The ablative treatment
is the gold standard in varicose vein surgery only if it
is preceded by a careful Doppler ultrasound study. The
study hemodynamic preoperative with ultrasound, replac-
ing in time almost completely the examination phle-
bography, prevents and / or reduces technical errors, in
order to obtain a satisfactory aesthetic and functional
result, long-lasting.

Riassunto

Nella chirurgia delle varici, la conoscenza anatomica e
ultrasonografica della giunzione safeno-femorale e delle
sue tributarie, della giunzione safeno-poplitea e dei siste-
mi perforanti è essenziale per un buon trattamento, per
evitare incidenti e prevenire recidive varicose. Il tratta-
mento ablativo nella chirurgia delle vene varicose, è nato
grazie al genio di Wolfgang Hach, precursore della pro-
cedura chirurgica conservativa finalizzata alla exeresi del
solo tratto venoso patologico dopo valutazione clinica e
flebografica. Successivamente la chirurgia ablativa emo-
dinamica si è evoluta grazie agli studi emodinamici di
Claude Franceschi e agli studi anatomici di Giuseppe
Genovese. Nella pratica quotidiana, abbiamo notato una
sovrapposizione tra i modelli di malattia varicosa studiati
con Eco-color-Doppler e la classificazione anatomico-fle-
bografica di Wolfgang Hach.
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