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Mininvasive laser approach CHIVA 2 in type 3 shunt chronic
venous insufficiency in bariatric patients
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The authors report their experience on the use of Endo-Vascular Laser
Treatment modified type 2 CHIVA (Conservatrice et Hémodynamique de
I'Insuffisance Veineuse en Ambulatoire) in patients with Chronic Venous
insufficiency with a type 3 Shunts in patients with severe obesity (BMI>40).
The authors affirm that Laser type 2 CHIVA in type 3 shunts still offers several
advantages, for the echo guided localization of the vein in bariatric patients,
resulting a time saving procedure with better compliance and lower rate of
mayor complications. Since January 2021 to December 2022, we have treated
30 patients, all of them with a confirmed echography diagnosis of Chronic
Venous Insufficiency-type 3 shunt, m.a. 45.2 years old, with a medium BMI
of 42.3 with a medium follow up of 52.2 months. We selected patients with
pathological obesity and chronic venous insufficiency who presented a type
3 SHUNT on the hemodynamic examination with echo-color-Doppler. It has
been observed varicose vein recurrence only in 5 patients after six months
16.6% and in 9 patients two years later 30%. Bruises was the prevalent side
effect observed in 14 patients 46.6%, we didn’t observe any limb infections, no
superficial vein thrombosis and of course no nerve damages. The procedure
was less invasive than surgical preparation in bariatric patients. 18 patients
received a laparoscopic sleeve gastrectomy in the 2 years from our treatment
and in none of them we have observed any complication related to chronic
venous insufficiency. It's well known the advantages of CHIVA vs. Traditional
Stripping in term of recurrence, side effects like bruises and especially nerve
damages; the Endo-Vascular Laser Treatment in this kind of modified type
2 CHIVA seems to improve limb infections incidence, especially in bariatric
patients, reducing for this complication the gap versus stripping and of course
improving the traditional EVLT (Endovenous Laser Ablation Therapy) with
the Hemodynamic principles of CHIVA treatment. We suggest this type of
technique especially in patients with severe obesity, where the clinical and
metabolic condition added to local more complicated conditions, and due
especially to the enormous fat panicle, make difficult any surgical approach.
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INTRODUCTION

For over ten years, an alternative technique to the stripping and
his variations has been introduced in the surgery of varicose veins.
This technique was set up by the neurologist Claude Franceschi,
well known as velocimetry Doppler pioneer and for this reason
homodynamic expert, and was called CHIVA, which stands for
Conservatrice et Hémodynamique de I'Insufhisance Veineuse en
Ambulatoire [1].

It is remarkable to remember that CHIVA technique is based on
two essential considerations of physio-pathological interest [2]:

e In avein with functional valves apparatus, the pressure
tends to diminish in a varicose vein during the flow; in
a situation of compromised valves apparatus, it tends to
grow, compromising by far the interested vein directly
and the other ones in which the pressure tends to go
down.

e From deep vein circle and the other safena circles,
several communications exist between the cross aflux of
safena into the femoral vein and the perforants present
at central leg level, particularly in the whole leg. All
these communication pathways are afflux ways where
the valves allow, in normal conditions, the superficial
circle flow of safena vein into the deep one; but under
pathological conditions of valves insufficiency, the
blood that should go from deep circle to the top, goes
in the superficial circle instead, especially in bariatric

patients [3].
So, CHIVA can propose:

e To fractionate the hematic column in the safena
interrupting it in some segments, in order to diminish
the hydrostatic pressure.

e To interrupt the communication points between
superficial and deep circle, where there is the inverted
flow responsible of pressure building in the superficial
circle and, whenever possible, to act as interruption
through the superficial circle in order to modify the
pressure for restoring the right way of the flow in the
communication point [4].

e Traditionally we consider Tirpitz Shunts Classification
proposed by CHIVA Group (Figurel).



©Oncology and Radiotherapy 18(7) 2024: 001-005

Shunt 0

D05 HRN2M1

Shunt1a

CS NENLHY

Shunt 1b
G5 NLN2HN1

Shunt 1c

CS N1LNZNT

Shunt2a Shunt 2b Shunt 2¢ Shunt 2d
D05 N2NEN DOS: M NATNA S HARALND D05 incomp NN Shunt 1+2
Common E
2 different R

Fig. 1. Type 3 Tirpitz shunt classification proposed by CHIVA group

MATERIALS AND METHODS

Since January 2021 to December 2022, we have treated 30 patients,
all of them with a confirmed echography diagnosis of chronic
venous insufficiency-type 3 shunt, m.a. 45.2 years old (range 35
years-58 years), with a medium BMI of 42.3 (range 40-48), with
at least 3 echography controls and with a medium follow up of
52.2 months range (48 months-60 months), with no patients lost
in the follow up. In all patients we performed an accurate study
of vein hemodynamic in order to allow a sufficient understanding
of physio-pathological process that has given the varicose vein as

result, and which can hold the worst conditions and the precise
individuation of the focal point where to intervene to modify the
hemodynamic waves in order to restore pressure values to lower
levels. A vascular ultrasonography echo Doppler to have a "map"
of superficial vein system was required.

In our study we used a 1470 nm diode laser with the latest gen-
eration of radial ring fiber. We selected patients with pathological
obesity and chronic venous insufficiency who presented a type 3
shunt on the hemodynamic examination with echocolordoppler
(Figure 2).

Type 3 shunt
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Fig. 2. Chronic venous insufficiency with type 3 shunts and CHIVA 2 hemodinamic correction

In particular, under percutaneously ultrasound guidance, the col-
lateral was cannulated in R3 above and the optical fiber was placed
in the vicinity about 1 cm of its confluence in the vein “great saf-
ena”. Finally, the initial protocol is completed by the perivenous in-
jection of a cold physiological solution associated with local anes-
thetic which is designed to facilitate the reduction of diameter of
the vein to be treated and its own, therefore, better acceptance to
optical fiber intumescence. The laser energy is then spread radially
within the collateral for a segment of about 2 cm by slowly retreat-
ing the fiber in the cranio-caudal sense. In this way, the laser light,
selectively absorbed by the water molecules present in the venous
wall, determined the occlusion/obliteration of the segment of the

treated vein. This method allows to further reduce the operating
time by not providing for the surgical time of micro-incisions and
therefore any complications associated with them [5-8]. The pa-
tients were all dismisses few hours after EVLT modified CHIVA.

RESULTS

It has been observed varicose vein recurrence only in 5 patients
after six months 16.6% and in 9 patients two years later 30%. Ap-
proximately 8 of these patients 26.6% have needed a hospital care
for a surgical correction that, provided hemodynamic studies, was
completed with a maximum of two or three vein binding. Bruises
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was the prevalent side effect observed in 14 patients 46.6%, we
didn’t observe any limb infections, no superficial vein thrombosis
and of course no nerve damages. The procedure was absolutely less
invasive than surgical preparation in bariatric patients. 18 patients
received a laparoscopic sleeve gastrectomy in the 2 years from our
treatment and in none of them we have observed any complica-
tion related to chronic venous insufficiency. The overall satisfac-
tion rate of the procedure was very high in 5 levels scale medium
4.5 ranging from good to very good.

DISCUSSION

In the beginning the varicose vein surgery following CHIVA
technique has encountered enthusiasm, but later it has been sub-
jected to severe critiques for the easy side effects registered, as far
as in many surgical schools they prefer to choose the former strip-
ping technique though, very often, providing some present-time
variations. We can support CHIVA technique for varicose vein
treatment, because of the good results obtained immediately and
checked in the follow-up, even if we cannot deny the recurrence
incidence. The surgeon who doesn't get receive in the surgery of
varicose vein is someone who hasn't made a surgical operation at
all Sellers. Considered the overall recurrences arisen using other
techniques and compared to the CHIVA, we would encourage
it because the success of it is mainly due to the preliminarily he-
modynamic studies their relevant maps [9, 10]. These procedures
are still not standardized and, further on, strongly depend on the
available equipment quality and the experience/capacity of the
operator who perform the "Pre-CHIVA mapping". In our modi-
fied approach to CHIVA technique we have noticed, since the
first EVLT approach of a varicose patient with a type 3 Shunts
the necessity in patients who experienced a recurrence, to tie and
section safena arch because we were considering insufficient the
hemodynamic modification induced by CHIVA to take down the
observed pressure level [11]. As another important consideration,
we remark how obese patients have higher risks when a generic an-
esthesia is performed, making this reported technique preferable
even for the possibility to avoid such risks [12]. In addition, the
induced hemodynamic modifications reduce the pressure inside
the vein, but to restore the tone of the vascular wall can take long
time; therefore, leaving the high safenic segment ectasic and full of
blood makes easy with time [13].

The arise of ectasia of other collateral ways can occur consider-
ing these patients affected by varicose disease, and globally pre-
disposed to develop varicose veins. Pathological Obesity, due to
severe alteration of the metabolism, makes any procedure more
difficult: the preoperative preparation for local disease of legs and
for associated metabolic and clinic pathology diabetes, cardio vas-
cular pathology, etc. surgical or EVLT for the difficult condition
to identify the vascular targets and finally postoperative compli-
cations, considering that many of those patients were already en-
rolled for bariatric surgery. The CHIVA has already proven to be
a treatment with lower rate of recurrence and complications like
bruises and nerve damages [14-17].

The recurrence rate is another advantage of this technique com-
paring to Traditional Stripping. Considered the current literature,
recent papers reported a failure rate of 31.1% for the CHIVA
group versus a failure rate from 47.9% to 52.7% for the traditional
stripping procedure with a follow up of 5 years [18]. Considering
our results at 2 years of follow up, the recurrence rate at 5 years will

be higher than the expected one in literature but this bias could be
linked with the obese condition of our study population; we can’t
be sure of this affirmation because of the poor literature about
the CHIVA procedure on obese patients. The results obtained
with this "modified CHIVA" have been so positive confirming
the known advantages and improving it with a better rate of limb
infections to extend the type of treatment even to patient suffer-
ing of higher grade of varicosity or to bariatric patients with lower
BMI >35, but with a comorbidity with preliminary interesting
results.

CONCLUSION

The intellectual modesty that we would like to underline distin-
guishes our surgical school, as already above mentioned, and in-
duces to have respect for all of the ones who have not tried CHI-
VA technique or who abandon it, considering other techniques
more successful. Moreover, in the surgery of varicose vein with a
type 3 shunts, the various advantages of the technique have more
significance higher is the BMI of the patient, as far as to allow us
to say:

e It requires the anesthesia as local infiltration and with a
very low amount limited in the use to very rare cases; in
such a way the general side effects due to the treatment,
frequently occurring in the bariatric patients who often
must avoid, whenever possible, a total anesthesia or spi-
nal cord infiltration, are abolished.

o Technical intervention is less invasive and the investiga-
tion, against the other techniques, doesn’t need any skin
incision thanks to practice on maps skin previously men-
tioned, which can indicate with extreme precision the
exact point to cannulate the vein to treat. Of course, the
whole process is better tolerated from an obese person.

e Execution speed due to precise maps and the relevant ne-
cessity of mini-invasive approach act avoid all side effects
related to the duration of intervention, making easier the
patient health care.

e The hospital care can be extremely limited, depending
on type of intervention, in day hospital, that requires
few hours. The rapid patient mobilization avoids psy-
chic complications which are more frequent and serious

higher is the BMI of the patient.
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