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Ilens. Ouenka 3¢(}HEKTUBHOCTH MEXaHO-XMMHYECKON CKJIEPOOOIUTEpallud NpPU JICYCHUH
pernuauBa Bapuko3Hoi 6one3nu BeH (BbB) HMKHUX KOHEYHOCTEH.

Mamepuanst u memoout. IIpoBeieH pETPOCIEKTUBHBIN aHATN3 PE3yIbTATOB 00CIEIOBAHUS
u nedenus 19 nmauuenTos (17 KeHIIUH U 2 MY>X4UH, cpenHuit Bo3pacT 36,3+4,5 ner) ¢ peuuauba-
mu BBB, KkoTOpsIM B KauecTBE OCHOBHOIO METOJAA JICUEHHs Oblja MCIOJIb30BaHA MEXAHO-
XUMHUECKasl ckiieporepanus. Bo Bcex ciydasx sl MEXaHOXUMUYECKOW 00JIMTEpaliuy MOBEPXHO-
CTHBIX BEHO3HBIX CTBOJIOB OBLI HCIONB30BaH kaTerep «Puedorpud». B kauectBe dedockiepo-
3UPYIOIIEro mpemnapara OblLT HMCMoNb3oBaH 3% pacTBOp Hatpusi TeTpanenuicynbdara (pudpo-
BeliH) 00beMOM Ha OAHY Ipoleaypy He 6onee 10 mu.

Pezynomamut. Cornacuo knaccupukanuu CEAP C2 xnacec umencst y 15 u C3 — y 4 nanu-
enToB. Penuaus BBB Ha onHOM HuXkHEN KOHEYHOCTH Obl1 AuarHoctupoBaH y 17 (89,5%) nauu-
€HTOB, JIByXcTopoHHUI —y 2 (10,5%). B 6 (31,6%) HaOmoaeHUAX peUUAUB BO3HUK CILYCTS 5 JIET
u Oosee OT mepBoi onepauud, y 8 (42,1%) nauuentos — nocine 3-5 net, y 5 (26,3%) — uepe3 1-3
roja. /lmamerp BapuKO3HO paclIMPEHHBIX BEH J0 MPOBEACHUS JIEYEHUS 110 JaHHBIM LIBETHOIO Y-
riekcHoro ckanupoBanus (LIZAC) cocrasmsun 7,9+0,8 MM. ITUTENbHOCTh BBISIBIEHHOTO cadeHo-
dbemopanibHoro pedurokca (n=10) mpu ocTaBIeHHOM CTBOJIE OOJbIION ToK0XHOU BeHBI (BIIB)
Ha Oenpe coctaBuia 5,7+1,4 ¢, npotsikeHHocTh — 31,2431,4 mm. [Ipu octaBnennom croje bIIB
IIPOBOAMIIACH KPOCCOKTOMHUS B KOMOMHAIIMM ¢ MEXaHOXUMHUYECKON ckiepoobnuTepanneid. Takxke
KPOCCOKTOMUS Obljla BBIMOJIHEHA JBYM MallME€HTaM C MOBTOPHBIM PACHIMPEHHEM CTBOJA MaJOi
noakokHoi BeHsl (MIIB) ¢ mocneayromeld MexaHOXMMHUYECKOH ckiepoobiuTeparuein. B nByx
HaOJI0ICHUAX HEJOCTAaTOUHbIE MepGOpaHThl TOJIEHH ObUIN JUTUPOBAHbI U3 MUHUPA3PE30B, €I B
JBYX TPOBOJWIACH MX MEHHas ckjiepooOnurepainus. B teuenne 3 Hemenb mocie npoBeACHUS
npouenypsl B 94,7% ciiydaeB perucTpupoBajcs XOpPOIIMA pe3yabTaT B BUJIE MOJHON OKKIIFO3UU
CKJIEPO3MPOBAHHBIX BEH U OTCYTCTBHUE peduitokca B HUX. TOJIBKO B OJHOM HaOJIOJJCHUH OTMEYEHa
HETOJIHAsl OKKJIIO3Us CKJIEPO3HMPOBAHHOM BeHbI Ha Oepe, 4To MOTpeOOBaIO BINOJIHEHHE TOBTOP-
HO mpoueaypsl. OTnaneHHble pe3yabTaThl ObUTM M3YydeHBl Yy 19 manueHTOB, cpeau KOTOPBIX B
94,7% HaONIOACHUSIX PETUCTPUPOBATIACH MOJHAS OONIMTEpAIMK CKIEPO3UPOBAHHBIX BEH U yIyd-
HIEHUS] KIIMHUYECKOTO TeYEHHsI XPOHUYECKOT0 3a00JIeBaHUS BEH.

3aknrouenue. Mexanoxumuyeckasi CKiepooonuTepanus nokasana ceds kak 3hPpexTUBHBIN
MeTo[ ieueHuss BbB HM)KHUX KOHEUHOCTEH, ABJISACH IIPU 3TOM MAJIOMHBA3UBHOM MPOLIETYPOM.

Knrwoueswvie cnosa: xponuueckas 6eHO3HASL HEOOCMAMOYHOCb, 8APUKO3HAA DOE3Hb, peyul-
OUB;, MEXAHOXUMUYECKAs CKIEPOMepanus, pe3yibmamal.
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EXPERIENCE OF APPLICATION OF MECHANOCHEMICAL
SCLEROOBLITERATION IN TREATMENT FOR RECURRENCE OF LOWER
EXTREMITY VARICOSE VEIN DISEASE

A.D. Gaibov'?, O. Nematzoda?, Sh.M. Burieva, E.L. Kalmykov!

Ibn Sina Tajik State Medical University, Dushanbe, Tajikstan (1)
Republican Scientific Center of Cardiovascular Surgery, Dushanbe, Tajikstan (2)

Aim. Evaluation of the effectiveness of mechanochemical scleroobliteration in treatment for
recurrent lower extremity varicose veins (VVD).

Materials and Methods. A retrospective analysis of the results of examination and treatment
of 19 patients (17 women and 2 men, average age 36.3+4.5 years) with recurrences of VVD, in
whom mechanochemical sclerotherapy as the main method of treatment was used. In all cases,
mechanochemical ablation of the superficial venous trunks was performed using Phlebogriph
catheter. As a hardener, 3% sodium tetradecyl sulfate solution (fibro-vein) was used in the volume
not more than 10 ml per procedure.

Results. According to the CEAP classification, 15 patients had C2 and 4 patients had C3
class. Recurrence of VVD in one lower extremity was diagnosed in 17 (89.5%) patients, and bi-
lateral — in 2 (10.5%). In 6 (31.6%) cases, recurrence occurred in 5 or more years after the first
operation, in 8 (42.1%) patients — after 3-5 years, in 5 (26.3%) — after 1-3 years. The diameter of
varicose veins before treatment according to color duplex scanning (CDR) was 7.9+0.8 mm. The
duration of the detected saphenofemoral reflux (n=10) with the trunk of the great saphenous vein
(GSV) left on the hip was 5.7+1.4 s, with the length 31.2431.4 mm. With the preserved 3trunk of
the GSV, crossectomy was performed in combination with mechanochemical scleroobliteration.
Crossectomy was also performed in two patients with repeated dilation of the trunk of the small
saphenous vein (SSV) followed by mechanochemical scleroobliteration. In two cases, insufficient
shin perforants were ligated from mini-incisions, and in two more cases, foam scleroobliteration
of them was performed. Within 3 weeks after the procedure, a good result was recorded in 94.7%
of cases in the form of complete occlusion of sclerotized veins with the absence of reflux in them.
Only in one observation incomplete occlusion of the sclerotized vein on the hip was noted, which
required a repeated procedure. Long-term results were studied in 19 patients, in 94.7% of who
complete obliteration of sclerotized veins and improvement of the clinical course of chronic ve-
nous disease were recorded.

Conclusion. Mechanochemical scleroobliteration has proven to be an effective method of
treatment for lower extremity VVD being a minimally invasive procedure.

Keywords: chronic venous insufficiency; varicose disease; recurrence; mechanochemical
sclerotherapy; results.

Lower extremity varicose vein disease
(VVD) is the most common vascular patholo-
gy which, according to some epidemiological
studies, is present in 30-50% of adult popula-
tion, and in some populations this parameter
exceeds this level [1-3]. In treatment for lo-
wer extremity VVD both open surgical opera-
tions and minimally invasive methods are

used, such as laser ablation, microphlebec-
tomy, sclerotherapy. Despite improvements in
the treatment of VVD, the problem of treat-
ment of patients with recurrence of the dis-
ease remains unsolved [2,4,5]. According to
different authors, the rate of recurrence of
lower extremity VVD remains high — from
12.1 to 70% [4,5].
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It should be noted that a considerable
amount of patients with lower extremity VVD
seek first medical advice in non-specialized
medical institutions which, as a rule, leads to
inappropriate selection of a method and vol-
ume of treatment [4,6]. Repeated surgical op-
erations in recurrent VVD (RVVD) are con-
ducted in conditions of altered tissues when
any manipulations may lead to excessive
trauma of superficial nerves, lymphatic ves-
sels leading to certain complications [5,7].
Besides, recurrence of the disease occurs in
the presence of rather complicated hemody-
namic alterations in the venous system.

The term ‘recurrence of VVD’, accor-
ding to Russian clinical recommendations on
diagnosis and treatment of chronic diseases of
veins [8], implies appearance of varicosity on
the lower extremity at any time after comple-
ted invasive treatment.

In recent two decades one of variants of
treatment for VVD is scleroobliteration

[8,9,10], with the advantages being low fre-
quency of different complications, relative
simplicity of the procedure, possibility for its
repetition and relatively low cost. With this,
effectiveness of use of scleroobliteration, es-
pecially of mechanochemical one, in recur-
rence of the disease is not completely studied.

Aim — to evaluate effectiveness of
mechanochemical scleroobliteration in treat-
ment for recurrence of varicose disease.

Materials and Methods

A retrospective analysis was conducted
of the results of examination and treatment of
19 patients with recurrences of lower extremi-
ty VVD in the department of vascular surgery
of the Republican Scientific Center of Cardi-
ovascular Surgery in the period from 2013 to
2018 with use of mechanochemical oblitera-
tion as the main method of treatment. Demo-
graphic parameters and severity of chronic
diseases of veins (CDV) in the analyzed
cohort of patients are given in Table 1.

Table 1
Demographic Parameters, Severity of CDV (M+m)
Total number of patients, of them 19
men 2
women 17
Age, years 36.3+4.5
Severity of CDV:
c2 15
C3 4
Period of time before diagnosis of recurrence, years, 1-7
average, months 34.2+5.4 months
Body mass index, kg/m? 30.242.4

Recurrence on one lower extremity was
diagnosed in 17 (89.5%) patients, bilateral
recurrence — in 2 (10.5%) cases. The period
of appearance of recurrence was from 1 year
to 7 years. In 5 and more years after the oper-
ation, recurrence was found in 6 (31.6%) pa-
tients, in 3 years — in 8 (42.1%) patients, in a
year —in 5 (26,3%) patients.

The absolute majority of patients (17)
were operated on in the conditions of general
surgery departments of regional and municipal

medical institutions with use of traditional
open methods. In 2 (10.5%) cases a recurrence
occurred after endovenous laser coagulation of
the trunks of the great saphenous vein (GSV).
Venous hemodynamics was studied with
use of ultrasound apparatus Mindray DC-3
(China) equipped with linear sensor 7.5-10
MHz, in B-mode and in the mode of color
flow mapping of the blood flow. The venous
system of lower extremities was studied with
attention to the trunks of saphenous vein left
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after the primary operation, the condition of
deep and perforating venous system, existence
of refluxes, their duration and length.

In all cases mechanochemical oblitera-
tion of the trunks of GSV and the small sa-
phenous vein (SSV) was performed using
Flebogrif catheter which mechanically injures
the internal wall of the vein with simultane-
ous controlled injection of a foam sclerosant.
In 6 cases chemical obliteration of large
branches of GSV and SSV was additionally
conducted.

As a sclerosant, 3% sodium tetradecyl
sulfate solution (fibro-vein) was used in the
foam form prepared by Tessari method. The
volume of foam used per procedure was not
more than 10 ml. After a procedure of
mechanochemical scleroobliteration, com-
pression stockings were used on the extremity
day-and-night followed by walking of the pa-
tient for 30-60 minutes.

The immediate results were evaluated
in control examinations of patients on the
next day after the procedure, in two and three
weeks, during which, besides clinical exami-
nation, duplex scanning of sclerosed veins
was performed. Long-term results were stud-
ied in 3, 6, 12 and 24 months after the proce-
dure, where the existence of occlusion or re-
canalization of sclerosed veins, presence or
absence of pathological reflux and its length,
and also the diameter of recanalized veins and
their length were evaluated.

The data obtained in the study, were an-
alyzed in statistical processing using Statistica
6.0 program, with determination of mean val-
ues (M) and mean deviation (m) using varia-
tion statistics method. Differences between
the groups (Student’s t-test) were considered
statistically significant at p<0.05.

Results and Discussion

Characteristics of patients with RVVD,
according to anatomo-physiological and
pathological positions of REVAS (Recurrent
Varices after Surgery) classification [11], are
given in Table 2.

Diameter of varicose veins before
treatment according to the data of color du-

plex ultrasonography (CDU) varied from 5.5
to 13 mm, and was on average 7.9+0.8 mm
(Table 3).

Duration of saphenofemoral reflux
(n=10) with the trunk of GSV left on the hip
was from 3 to 9 sec. (5.7+1.4), length — from
15 to 56 mm (31.2+31.4 mm).

In all cases with the trunk of GSV left,
crossectomy was conducted because of a
large diameter of ostial segment of GSV and
of branches opening into it. Crossectomy was
also performed in two patients with dilated
trunk of SSV. In 2 cases, due to large diame-
ter of insufficient perforating veins of shin,
they were ligated by Cockett’s method from
mini-incisions. In the rest 2 cases with insuf-
ficiency of perforating veins sclerooblite-
ration was used.

Technical success of sclerotherapy pro-
cedure was 100%, that is, in all cases we
managed to introduce the preparation into the
lumen of the sclerosed vein. No local allergic
reaction to sclerosant was noted after the pro-
cedure.

Results of duplex ultrasound of
sclerosed veins 3 weeks after are given in Ta-
ble 4.

Within 3 weeks from the procedure on-
ly in one case incomplete occlusion of
sclerosed vein was noted on hip which re-
quired a repeated procedure.

Long-term results were studied in all
patients in the periods up to 6 months, in 18
(94.7%) patients in the period up to 12
months and also in 18 (94.7%) patients in the
period up to 24 months by clinical assessment
of severity of VVD and by their duplex scan-
ning. One patient left the experiment due to
change of the place of residence. In 94.7% of
observations reduction of the severity of clin-
ical manifestations and of the degree of
chronic disease of veins (CDV) was recorded.
No recurrences were noted in a single patient
within the first year of observation.

Repeated CDU showed that all
sclerosed veins were obliterated with no
blood flow in their lumen. In the period from
13 to 24 months 18 patients were examined,
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Table 2
Distribution of Patients with Recurrence According to REVAS Classification

T — Localization of Recurrent Varicose Veins n %

G Inguinal region 0 0

T Hip 20 80

P Popliteal fossa 1 4

I Shin including ankle and foot 4 16

S — Source of Reflux

0 No reflux 0 0

1 Veins of small pelvis and abdominal cavity 0 0
2 Saphenofemoral junction 10 52.6
3 Perforating veins of hip 3 15.8
4 Saphenopopliteal anastomosis 2 10.5

5 Perforating veins of popliteal fossa 0 0

6 Sural veins 0 0
7 Perforating veins of shin 4 21.1

R — Reflux

Clinically significant — clinical presentation of chronic venous insufficiency (CVI) (R+) 4 21.1
Non-clinically significant — no clinical presentation of CVI (R+) 15 78.9

Clinical significance unclear (R?) 0 0

N — Cause of Reflux

NSs — cause of reflux in the zone of previous operation 0 0
Technical mistakes 8 42.1
Tactic mistakes 5 26.3

Neovascularization 0 0

Cause unclear 0 0
Several causes 6* 31.6

Lesions of Saphenous Veins Trunks

AK — great saphenous vein above knee joint 13 68.4
BK — great saphenous vein below knee joint 4 21.1
SSV — small saphenous vein 2 10.5

0 — none/another 0 0

Probable Provoking Factors
GF — general factors 3 15.8
Heredity 4 21.1
Obesity 2 10.5
Deliveries after the previous operation 7 36.8
Hypodynamia, long stay in the vertical position 3 15.8
Table 3

Diameter of Varicose Veins by Data of CDU

Average Dimeter of

Localization n :
Vein, mm
GSV (the trunk left on hip) 10 10.2+1.1
GSV (an additional trunk on hip) 3 8.4+0.8
GSV (the trunk left on shin) 4 7.94+0.6
SSV (the trunk left) 2 7.5+0.6
GSV branches on hip 2 6.7+0.5
GSV branches on shin 4 7.1+0.6
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Table 4
Immediate Results of Mechanochemical Sclerotherapy of Saphenous Veins
by CDU Data (n=25)
Average Vein Diameter (mm)
Localization n p
before procedure after procedure
GSV (the trunk left) 10 10.2+1.1 2.1+0.6 <0.05
GSV (an additional trunk on hip) 3 8.4+0.8 2.3+0.5 <0.05
GSV (the trunk left on shin) 4 7.9+0.6 1.9+0.3 <0.05
Small saphenous vein (the trunk left) 2 7.5+0.6 1.4+0.4 <0.05
Branches of GSV on hip 2 6.7+0.5 1.440.3 <0.05
Branches of GSV on shin 4 7.1+0.6 1.2+0.5 <0.05

and only in one of them repeated varicosity of
aberrant veins of shin was noted that resulted
from continuation of the main disease with
the underlying next pregnancy.

Thus, in the long-term period after
mechanochemical scleroobliteration good re-
sults were obtained in 94.7% of patients, with
recurrence in one case.

Treatment of patients with RVVD is a
complicated part of phlebology which is as-
sociated with formation of perverse venous
hemodynamics, existence of CDV of different
severity, and also with altered tissues associ-
ated with formation of postoperative scars.

According to different authors, recur-
rence of VVD develops both after use of tradi-
tional phlebectomy, and after minimally inva-
sive methods of treatment, at the rate from
12.3% to 80% [4,5,12,13]. There exist several
factors leading to RVVD: tactic and technical
mistakes in use of different surgical methods,
neovascularization and progress of the disease
[4,11]. In our study the main causes of devel-
opment of recurrent VVD were both tactic
mistakes, and a mistake in determination of the
volume of surgical intervention, and also in-
sufficient knowledge of variant anatomy of
venous system which led not only to leaving of
major venous trunks, but also of an additional
major vein in 3 patients.

The experience of treatment of patients
with recurrent VVD including our own expe-
rience, shows that many patients think about
repeated surgical interventions with fear and
skepticism, especially after traditional open

phlebectomies. Introduction of mini-invasive
methods of treatment of VVD including
treatment of recurrences, into the practice,
permitted to minimize the volume of the sur-
gical trauma, and also to reduce the time of
the procedure. As M.De Maeseneer (2011)
noted, nowadays traditional open operations
are not operations of choice [6], however, the
number of patients on whom open operations
are performed, remains significant which in
many aspects results from referral of patients
to non-specialized clinics, and also from poor
fitting of clinics with modern equipment per-
mitting mini-invasive high-technology opera-
tions on venous system.

Variants of treatment for RVVD is
scleroobliteration and laser ablation. Accord-
ing to the latest recommendations of Europe-
an Society for Vascular Surgery, sclera-
obliteration and laser ablation can be used in
treatment for RVVD [14]. In the European
consensus on sclerotherapy it was noted that
practically any caliber of veins is suitable for
foam obliteration which provides a good re-
sult in treatment for RVVD [15]. In Russian
clinical recommendations on diagnosis and
treatment of chronic diseases of veins [5] it is
also noted that in case of insufficiency of the
trunk of GSV or SSV left after the previous
intervention and of dilatation of their branch-
es, endovenous laser obliteration of veins, ra-
diofrequency obliteration of veins, or non-
thermal and chemical methods of endovenous
obliteration are indicated, and this recom-
mendation is based on the level of insuffi-
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ciency of 1C. As a variant of sclerotherapy,
mechanochemical obliteration may also be
used, however, at present the results of its ap-
plication are not studied which does not per-
mit to speak about its effectiveness in treat-
ment for RVVD in full measure. To our data,
the technical success of the procedure was
100%, within 24 months a good result was
noted in 94.7% of patients.

According to some authors, complete
obliteration of GSV in sclerotherapy is re-
quired [16,17]. Besides, as it was shown by
the work of P. Pavei et al. [18], a good result
of echo-foam scleroobliteration within 5 years
reached 60-80%, depending on localization of
RVVD. Despite minimally invasive type of
the method, possibility of its repeated use and
some other positive aspects, the results of its
application remain a matter of discussion
[16,18]. Today there are no studies where dif-
ferent methods of treatment for RVVD were
compared with mechanochemical sclera-
obliteration which does not permit to make
reliable conclusion about this method as a
method of the first line of treatment.

After chemical scleroobliteration there
exists a probability, although a very rare one,

for development of threatening complications
such as disorder of cerebral circulation, com-
plete or partial thrombosis of superficial
and/or deep veins with development of
thromboembolism of the pulmonary artery
[20-22].

Some surgeons also use a combined ap-
proach with application of open surgery, in
particular, of crossectomy and elimination of
horizontal reflux [23-25]. In our work, a
combined approach was also used and con-
tributed to the positive result obtained. How-
ever, because of a small sample of patients, a
study of the effectiveness of the used method
should be continued.

Conclusion
Mechanochemical scleroobliteration being a
minimally invasive method of treatment for
recurrence of lower extremity varicose vein
disease, in most cases permits to achieve
good results. However, since there is no data
of comparison of the results of this methods
with the results of other methods, at the mo-
ment it is impossible to make a final conclu-
sion in favor of this method as the first line of
therapy, therefore this question remains open
for further examination.
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