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PE3IOME

BnBenenue: [Ibperynara Bapuko3a Ha JOJIHUTE KpaHULU
oOxBalla OCHOBHO OaceifHWUTe Ha BeHa cadeHa MarHa
(BCM) u na Bena cadena mnappa (BCII). JleueOnara
nporeaypa 3a OTCTpaHsSBaHETO UM, Taka HapedyeHara
paaukaiHa BapuKO(ICOEKTOMUS, MOXKE Jla CE€ H3BBPIIH
Yype3 CTaHJapTHaTa OTBOPEHa TEXHUKA — KPOCEKTOMUS
U CTPUIIMHI, 4YpE€3 MHUHHUMAJIHO HWHBA3UBHUTC MCETOAU
— paano(peKBeHTHA W JiazepHa alnanus, KakTo W TpH
UHTPAJyMEHHO MpUJIaraHe Ha CKJIEPO3Upalll areHT.
Jlutepatypen mpersien: B Hacrosmata myOamKaiius
HO/IpOOHO Ce pasriieykaT Bb3MOKHOCTHTE 3a TI0JTy4YaBaHe
Ha BUCOKO BUCKO3Ha ITIs1HA, HAYMHA HAa BbBCXK/IAHC HA ITIHATa
B pasmupeéHaTa BE€Ha MW TMOCICABAIINUTC OOMN'BJIHHUTCIHU
neueOHu mporeaypu. [lompoOHO ca omucaHu TpaBuiaTa
3a JICYeHHE ChC CKJIEpO3upalaTta BUCOKO BUCKO3HA IIsHa,
Kouto ca ytBbpAeHu ome 2006 r. ot Hax 30 cBETOBHU
¢beboo3m.

O0cb:xpane: IlsHocknmepoTepamusaTa Ha  pa3IUYHUTE
(dbopMH Ha PasIIMPEHU BCHU € YHUKAIHO JOOBD U €BTHH
METOZ 3a paJWKaIHO JIEYCHHE Ha TOBBPXHOCTHATA
Bapuko3a. Jlopy M IPOLEHTHT Ha PELUAUBUTE CIIEH,
ISTHOCKJICPOTETIAIMs J1a € MaJIKO MO-BUCOK B CPaBHEHHE C
OCTaHaJINTC MUHUMAJIHO MHBA3HMBHU J'le‘-le6HI/I npouenypu,
JICYCHHUETO C TIsIHA € JIOCTBIICH, €BTHH M BUCOKOE(hEKTHBEH
MCTO/J, CTUTA Aa € U3BBPUICH 110 MPUECTUTE ITpaBUJIa.
3akiaouenne:  Hacrosmmar — marepuan — 06oOinasa
MOJIOKUTCIIHUTE PE3YJITATU MPU IPOBCACHO IO SACHO
YCTaHOBEHUTE MPaBHJIa IISTHOCKJIEPO3UPAILO JICYCHHE.

KiarouoBu AYMU: NAHOCKIepomepanusl, cbh30a6ane Ha
NnAHA, XUMUYHA 616]162141/{}!

BBBE/IEHUE

[IbpBUYHaTa BapuKo3a Ha JOJHUTE KpalHULIM 00-
XBallla OCHOBHO OaceiiHWTe Ha BeHa ca)eHa MarHa
(BCM) u Ha Bena cadena mapsa (BCII). JleueGnata
npoLeaypa 3a OTCTPaHSABAHETO UM, a UIMEHHO Paju-
KajHa BapHKOQICOCKTOMHUS, MOKE J1a CE€ W3BBPIIU
Yype3 CTaHAapTHaTa OTBOpPEHA TEXHUKA — KPOCEKTO-
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ABSTRACT

Introduction: Primary varicose veins mainly cover the great
saphenous vein (VSM) and the small saphenous vein (VSP)
basins of the lower extremities. The treatment procedure for
their removal, the so-called radical varicophlebectomy, can
be performed by the standard open technique—crossectomy
and stripping, by minimally invasive methods—
radiofrequency and laser ablation, and by intralumenal
application of a sclerosing agent.

Literary Review: This publication details the possibility of
obtaining a highly viscous foam, the route of administration
into a varicose vein, and the subsequent additional treatment
procedures. The rules for treatment with sclerosing of high-
viscosity foam, which have been established at the end of
2006 by more than 30 world phlebologists, are described in
detail.

Discussion: Foam sclerotherapy of various forms of
varicose veins is a uniquely good and inexpensive method
for radical treatment of superficial varicose veins. Even if
the recurrence rate after penosclerotherapy is slightly higher
than in other minimally invasive treatments, foam treatment
is an affordable, inexpensive, and highly effective method,
as long as it is performed according to accepted rules.
Conclusion: This material summarizes the positive results
of foam sclerosing treatment performed according to clearly
established rules.

Keywords: foam sclerotherapy, foaming, chemical ablation

INTRODUCTION

Primary varicose veins of the lower extremities mainly
cover the basins of the great saphenous vein (VSM)
and the small saphenous vein (VSP). The treatment
procedure for their removal, namely radical varico-
phlebectomy, can be performed by the standard open
technique—crossectomy and stripping, by minimally
invasive methods—radiofrequency and laser ablation,
as well as by intraluminal application of a sclerosing
agent. The latter can be introduced in a liquid state or
in the form of a highly viscous foam. Since the end of
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MUl ¥ CTPHITHHT, Ype3 MUHUMAJIHO UHBa3HBHUTE Me-
TOJM — paJloPpPEKBEHTHA U Jla3epHa albnanus, KakTo
1 TIPY HHTPATyMEHHO MTPpUJIaraHe Ha CKJIepO3Upalll ar-
eHt. [TocneqHUAT MOXKe /1a ce BbBEXIA B TEUHO ChC-
TOSIHHE WM 10J] hopmaTa Ha BUCOKO BUCKO3HA IISTHA.
Ot kpas Ha 2006 r., c nognucBaneto Ha EBponeiickust
KOHCEHCYC 10 MPOOJIEeMUTE Ha TSTHOCKIEPOTEpaIts-
Ta, c€ yTBBP/IM JICUCHHETO Ha BAPUKO3aTa Ha JOJTHUTE
kpaitaumu ¢ msa (1,2,5,13,17,20-24,29).

Jlo MOMeHTa Hal-u3MO0N3BaHUTE Ipenaparu B EBpo-
MEHCKUS ChIO3 3a Ch3/IaBaHE HAa BUCOKO BHUCKO3HATA
IsiHa ca JBa: HATPUEB TeTpajelui cyiadar U Mojiu-
nokanoin u Polidocanol. Criopen Bua Ha BapuKO3HO
MPOMEHEHUsI ChJ TE3M Mpenaparu Ouxa MOIJH Ja
ce MpwiaraT B HSKOJIKO pa3uuyHH KOHLEHTPALMU —
0,2%, 0,25%, 0,5%, 1%, 2% wumm 3% (17). 3a pa3nen-
BaHETO Ha TEYHHs CKJICPO3Mpal] areHT ce M3I0JI3Ba
Ha MpaKTHKa Hal-yecTo atMocdepeH Bb3ayX. Ho Toi
HE € CTEpWJICH M CTaHAAapTHO MMa BHCOKO ChABP-
KaHue Ha a30T. ToBa € BTOPHM HENOCTATHK, 3alI0TO
a30THT € TPYAHO Pa3TBOPUM B KPBBTa U MO-0aBHO ce
enmMMUHIpa. MHOTO 1MO-KaueCTBEHO € 3a pa3leHBaHe
Ha TEYHOCTTA /1A CE M3IIOJI3BAT TOTOBU CETOBE ChC CTE-
PHJICH BB3IYX, IPEAJIaraHd OT pa3InuHy IPOU3BOIH-
tenu. Hali-husronornyno 3a nanyenra € u3noji3BaHe
Ha OMOJIOTMYHH Ta30Be — BBIJIEPO/ICH JBYOKUC H/UITH
KHCIJIOPO/ — TOOTACITHO MM B Pa3IMYHO B3aMMOOT-
HoureHne. Ch3nazeHara upe3 OMOJIOTHYHUTE ra3oBe
IsIHA € C TEXHUYECKH Haii-100pa XapakTepUCTHKA, HO
3a MPUTOTBSHETO U € HEOOXOIUMO CIIEIHAIHO 000-
pyZABaHE Ha JIeKapcKaTa MPaKkTHKa.

Bucoko BucKo3HaTa TsiHA TpenCcTaBisiBa (GIIynacH
cyOcTpar ¢ AMamMeTbp Ha OTACIHUTE MeXypuera OT
nopsiabka Ha 20-30 MukpoHa. BeBesieHr BbB BEHO3-
HUSI ChJI, T€ U3KIIOYUTETHO OBP30 M KaueCTBEHO BO-
JSIT 10 H0TENHA JeCKBaMalHs Ha BAPUKO3HATA BEHA
Ha royisiMo npotexxenue. [Ipu nocneaBamara ekcueH-
TPUYHA U LMPKYJSIpHA KOMIIPECHUsI HA KpaiHUKa Be-
HO3HUSIT ChJI C BeUe BbBE/ICHATA IIsIHA KOadupa, cTa-
Ba HEMPOXOAMM 32 KPBBHHUTE KIIETKH W TOCTEIIEHHO
YOBEIIKHUAT OPraHu3MbT IO TpaHCPOpMHpa B ChEAU-
HUTEJHA ThKaH (5).

MPETJEJ HA MEJULIMHCKATA
JUTEPATYPA

1. Haunnu 3a chb31aBaHe HA BUCOKOBHCKO3HA MsTHA
— MOHACTOSAIIEM Hal-M3II0JI3BAHUTE TEXHUKH Ca TPH:

1.1. Texnunka Ha Tessari — 1Be COPUHIIOBKH Ca CBBP-
3aHU C MOMOINTa Ha TPUIIBTEH KpaH W ca PasIolio-
’keHu Ha 90° eaHa copsMo apyra; NpeauMcTBaTa Ha
Ta3u TEXHHWKA € OCHOBHO B HHCKaTa IIeHa Ha KOHCY-
maTtuBuTe. KaTto HemoCTaThbLM C€ M3THKBAT HM3II0N3-

2006, with the signing of the European Consensus on
the problems of foam sclerotherapy, the treatment of
varicose veins of the lower extremities with foam has
been approved (1,2,5,13,17,20-24,29).

To date, the most widely used preparations in the Eu-
ropean Union for the creation of highly viscous foam
are two: sodium tetradecyl sulphate and polidocanol.
Depending on the type of varicose vein, these prepa-
rations could be used in several different concentra-
tions—~0.2%, 0.25%, 0.5%, 1%, 2% or 3%. The agent
most frequently used in practice is atmospheric air.
However, it is not sterile and has a high nitrogen con-
tent as standard. This is a second disadvantage, be-
cause nitrogen is difficult to dissolve in the blood and is
eliminated more slowly. It is much better to use ready-
made sets with sterile air, offered by different manufac-
turers, for foaming the liquid. The most physiological
for the patient is the use of biological gases—carbon
dioxide and/or oxygen—separately or in different re-
lationships. The foam created by the biological gases
has the best technical characteristics, but special equip-
ment of the medical practice is needed for its prepara-
tion.

Highly viscous foam is a fluid substrate with a diameter
of individual bubbles in the range of 20-30 microns.
Introduced into the venous vessel, they lead to endo-
thelial desquamation of the varicose vein extremely
quickly and qualitatively over a long period of time. In
the subsequent eccentric and circular compression of
the limb, the venous vessel with the already introduced
foam collapses, becomes impassable for the blood
cells, and gradually the human body transforms it into
connective tissue (5).

REVIEW OF THE MEDICAL LITERATURE

1. Ways to create highly viscous foam. Currently
the most frequently used techniques are three:

1.1. Tessari technique—two syringes are connected
by means of a three-way crane and are placed 900 rela-
tive to each other. The advantage of this technique is
mainly in the low cost of consumables. Disadvantages
include the use of atmospheric air, which normally
contains a high percentage of nitrogen and is more dif-
ficult to dissolve in human plasma; this slows down the
resorption of the foam; another disadvantage is related
to the type of syringes used, which are normally high
in silicone; the latter leads to faster liquefaction of the
foam even before it is introduced into the vein. Last
but not least is the type of the three-way crane, respec-
tively the size of the nozzles; with wider nozzles when
the quality of the foam is lower; with a wider nozzle,
the three-way valve can be left in a semi-open position
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BaHEeTO Ha arMocepeH BB3AYyX, KOWTO HOPMAaJHO
ChIbpPIKa TOJSIM MPOLEHT a30T U € TO-TPY/JHO Pa3TBO-
pUM B YOBEIIKaTa IJia3Ma; ToBa 3a0aBs pe3opOLusi-
Ta Ha MSHATA; JPYT HEAOCTAThK € CBhP3aH C BH/A Ha
W3MOJI3BaHUTE CIIPUHIIOBKH, KOUTO CTaHAAPTHO Ca C
BUCOKO ChABpPKaHHE HA CHUIIMKOH; MOCIEIHHUAT BOIU
1o mo-0bp30 BTEYHsIBAHE Ha ISHATA, OLIE Mpeau Ja
€ BbBeJICHA BbB BeHata. He Ha mocieaHo MsCTo € u
BUJIa Ha TPUIBTHUKA, T.€. pa3Mepa Ha JII03UTe; IPU
MO-IITUPOKH JTFO3U Ka4eCTBOTO Ha IsIHATA € TI0-HUCKO;
[IPY TO-IIMPOKA Af03a TPUITBTHUAT KpaH MOXKeE Ja ce
OCTaBH B MIOJTyOTBOpEHO Mojioxkenue (13,24).

1.2. TexnukaTa Ha ABeTe CIIPMHIOBKH — TE ca pa3-
nojyioxeHu Ha 180° enHa cripsiMO Jipyra U ca CBbp3aHH
C JIf03a C MHOTO MaJIbK JUAMEThp — TOBa € CHCTeMa-
ta EasyFoam. CelecTBeHuTe NMpeauMcTBa Ha Ta3u
cucTeMa npeJ TeXHUKaTa Ha Tessari ca peyiaraHuTe
CTIPHHIOBKU C HUCKO CBHIbp)KaHUE HA CHIIMKOH, TsIC-
HaTa J[103a M HAJIMIKUeTo Ha (paOpHYHO CTEpHIICH Bb3-
IyX B eqHaTta oT TaX. [Ipom3Bogurenst e oroemns3an
Ha cKaJlaTa Ha CIIPUHIOBKUTE TOYHUTE KOJMYECTBA Ha
rasa 1 Ha teqyHoctTa. Cria3BaHeToO Ha Te3W IpaBUIIa
[03BOJISIBA MOJy4YaBaHe Ha M0-KauyecTBEHa, MO-BHCO-
KO BHCKO3HA II5IHA B CpaBHEHHE C TEXHUKaTa Ha TPHU-
meTHHS KpaH Ha Tessari (17).

1.3. Texnukara ¢ npuiaarade Ha OHOJOTHYHH ra-
30Be — BBIVIEPOJIEH IBYOKHUC U KHUCIIOPOJI, OOTIEITHO
WM B Pa3JIMYHO ChOTHOULIEHHE. T031 METO 32 Momy-
YyaBaHe Ha I1STHa N3UCKBa JOMBIHUTETHO 000pyABaHe
Ha JIeKapcKaTa NpaKkTUKa U HaJIu4ue Ha Bh3MOMKHOCT
3a peJjOBHA JIOCTaBKa Ha OMOJOTMYHHTE Ta30BE BHB
(hmakoHM T0J] HAJIATAHE.

2. ChOTHOIIEHHE HA Ta3-TeYHOCT B CHCTEMHTE 3a
pa3neHBaHe

Criopen pasnucanus koHcencyc ot 2006 r. B Tereps-
3e€ Hal-MPaBUIIHOTO ChOTHOIICHKE € 1:4 — Ha enuH
00eM Te4HOCT oTroBapsT 4 obema ra3. Tasu nsiHa € ¢
Haii-100bp BHCKO3MUTET U C HAK-TONSIMa TPaHOCT —
10 50-60 cekynau mpeau 1a 3arovYHe Ja ce BTCUHSBA.
Pa3bupa ce, Bb3MOKHH ca M OTKJIOHEHHS OT ropeo-
nucaHoTo npaswio. [Ipu msiHOCKIEepoTepanusiTa Ha
roJIeMOKaJTMOPEHUTE BeHU U CTBOJIoBeTe Ha BCM u
BCII ce n3ncksa nsHara jia € ¢ Hail-MaJIbK pa3mep Ha
MexypueraTa, /1a € C Hall-BUCOK BUCKO3UTET M XOMO-
rergsocT (30).

3. KotmyecTBo Ha BbBe/IeHATA MSIHA NPH eIUH Na-
LHEHT 32 eJHO JICHOHOoIe

Criopen koHceHcyca oT TerepHsee nmpu cMecBaHe Ha
2 ml cknepo3upania TeYHOCT, KOETO BCHUIHOCT € Ch-
JTbpP)KaHUETO Ha e/lHa aMITyJla CKJIEpO3HUpalll areHT,
HE3aBUCHMO JIAJIK € HATPUEB TETpaaeu cyndaT, uim
nojiniokanol, ¢ 8 ml ras ce nonydasat 10 ml Brcoko
BHCKO3HA TsiHa. ToBa € MakcUMaslHaTa J103a 3a €1H
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(13,24).

1.2. The technique of the two syringes—they are
placed at 1800 relative to each other and connected by
a nozzle with a very small diameter—this is the Easy-
Foam system. The main advantages of this system over
the Tessari technique are the syringes with low silicone
content, the narrow nozzle, and the presence of ster-
ile factory air in one of them. The manufacturer has
marked the exact amounts of gas and liquid on the sy-
ringe scale. Adherence to these rules makes it possible
to obtain a higher quality, higher viscosity foam than
Tessari’s three-legged foot technique (17).

1.3. The technique with application of biological
gases—carbon dioxide and oxygen, separately or in a
different ratio. This method of obtaining foam requires
additional equipment and the possibility of regular de-
livery of biological gases in pressure vials.

2. Gas-liquid ratio in foaming systems

According to the consensus signed in 2006 in Tegern-
see, the best ratio is 1:4—4 volumes of gas correspond
to one volume of liquid. This foam has the best vis-
cosity and durability—up to 50—60 seconds before it
begins to liquefy. Of course, deviations from the rule
described above are also possible. Foam sclerotherapy
of large-caliber veins and the trunks of the VSM and
VSP requires that the foam be of the smallest bubble
size, have the highest viscosity and homogeneity (30).
3. Amount of foam injected in one patient per day
According to the Tegernsee Consensus, mixing 2 mL
of sclerosing fluid, which is actually the content of one
ampoule of sclerosing agent, whether sodium tetradec-
yl sulphate or polidocanol, produces 10 mL of highly
viscous foam with 8 mL of gas. This is the maximum
dose for one patient, for one limb within 24 hours.
These 10 mL of foam is introduced either through a
catheter into the stem vein through a single puncture
site or through several punctures. As a rule, it is per-
missible to inject up to 6 mL of foam into the trunk
of the VSM, up to 4 mL of foam into the trunk of the
VSP, and up to 8 mL of foam for recurrent varicose
veins of the VSM; in perforating varicose veins—up to
4 mL of foam; in reticular varices—up to 1 mL, and in
reticular veins—up to 0.5 mL (24).

If special repeatedly perforated catheters are used for
the treatment of reticular varices, it is permissible to
inject up to 10 mL of foam into the VSM catheter; in
the VSP catheter—up to 5 mL of foam (29).

4. Concentration of the active substance, sclerosing
agent, which creates a highly viscous foam

When working with polidocanol and in the treat-
ment of male patients, it is preferable to create a foam
with a higher concentration of the active substance—
most often 3%, with the exception of smaller caliber
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MaIMeHT, 3a €UH KpallHUK B paMmKkuTe Ha 24 yaca.
Te3u 10 ml naHa ce BbBEXIAT WK Upe3 KaTeThP B
CTBOJIOBATa BEHA MPe3 €IHO IyHKLIIMOHHO MSICTO, HJIH
Ype3 HAKOJIKO MyHKIHH. [1o mpaBuiio e A0mycTuMo B
crBosia Ha BCM na ce mmkekrupar 70 6 ml nsHa, B
crBona Ha BCII — 10 4 ml nisiHa, ipy pelUIUBHUTE
Bapui Ha BCM — 110 8 ml nisiHa, npu nepdopantHara
BapuKo3a — 10 4 ml nsiHa, pY PETHKYJISIPHUTE BapH-
1 — 10 1 ml, a mpu MeTMuKoBUAHUTE BeHH — 10 0,5
ml (24).

AKO ce M3MO0JN3BaT CHEeNUATHUTE MHOTOKPATHO Tep-
(opupaHH KaTeTpH 3a JIeUeHHE Ha CTBOJIOBHUTE BapH-
11, € I0MycTUMO B KateTbpa Ha BCM na ce nHxekTu-
par mo 10 ml nsna, B karerspa Ha BCIT — 1o 5 ml
nsiHa (29).

4. KoHuleHTpauus Ha aKTHBHOTO BeLIECTBO CKJIe-
PO3HUpAL areHT, ¢ KOeTO ce Ch31aBa BUCOKO BHC-
KO3HATA NsIHA

[Ipu pabota ¢ MOMMIOKAHOJ W TIPH JICYCHUE HA I1a-
LUUEHTH OT MBXKH TOJI C€ MPEIOYUTa Ch3JaBaHe
Ha TSiHA C TMO-BHUCOKA KOHIEHTpalusi Ha aKTHBHO-
TO BEIIECTBO — Hail-uecTo 3%, Mo M3KIIOUYEHUE MpU
mo-MaJiko kanubpenu Benu — 2%. 3a BCII e Banu-
HO MpaBUII0TO — 2% 1ipu MBxeTe U 1% mpu xKeHuTe.
CTpaHn4HU KJIOHOBE C€ TPETUpAT Pa3IMYHO CHOpPE]
ToJ1a Ha MaIMeHTa U CIope JuaMeThpa Ha BapHKO3-
Hute chaose — 1%, 2% unu 3%. ChII0TO MPaBUIIO ce
OTHAcs W 3a BeHo3HuTe Mandopmarmu. [Ipu nepgo-
pPaHTHU BEHU U IPpUYMHEHAaTa OT TX Bapuko3a— 0,5%
nmm 1%. [lpu ce3naBaHe Ha MsHA 3a MpeMaxBaHe Ha
cpa0Be oT 1 wiu mox 1 mm — 0,5%, 1o u3KiIroUYeHue
u 0,25% Ha aKTUBHOTO BEIIECTBO CKIEPO3UPALI] aTCHT
(1,13,17,21,22,23).

5. MncTpyKTax HAa mauuMeHTa Mpeau JededHATA
npoueaypa u o0chb:KkIaHe Ha JoKyMeHTa ,,Andop-
MHPAHO chIJjacue

[lpenn Bcsixka nedeOHa mporeaypa U HM3BBPIIBAHE
Ha TISHOCKJIEPO3HMPALIO JIeYEHHE JICKYBAIIUAT JieKap
e JUIbKeH Aa ce MH(OpPMHpaA 3a M3BECTHH 0 TO3H
MOMEHT aJIeprul M 3a00JISIBaHUS], CBbP3aHU ChC Ch-
CHpBAaeMOCTTa Ha KPbBTa, Taka HapedeHara rpymna Ha
TpoMOopuHuTe (24).

AHaMHe3aTa BKIIOYBA M BBIPOCH OTHOCHO HaJIMYH-
€TO Ha OTBOpeH Bce ome foramen ovale n/wmu mep-
cuctupany ductus Botalli. [Ipu cemHeHHe 3a Te3u
JIBE CHCTOSIHUSI MOJKE JIa C€ M3MCKBA U TPEIXOKAaIa
exokapauorpadus (24). JlokazaHo e, ye nsHATa, Bb-
MIPEKH JACKIMBHOTO MOJIOKEHUE Ha JOJHUTE KpaiHHU-
LM ¥ TIOCTaBeHMs] B MHTBHHaiHaTa obnact Ecmapx,
MOX€ J1a MHTPHpa MPOKCUMAJIHO U MPU HaIW4Me Ha
JSICHO-JISIB INBHT MeXypueTata Ouxa MOTJIH Ja IPUIH-
HSIT BPEMEHHU HEBPOJIOTHYHU WU O TaIMOIOTUYHU
HapyuieHus. JleueHue ¢ msHa He ce Mmpuiiara npu ma-

veins—2%. The rule is valid for VSP—2% for men and
1% for women. Lateral branches are treated differently
according to the sex of the patient and according to the
diameter of the varicose vessels—1%, 2%, or 3%. The
same rule applies to venous malformations. In perfo-
rating veins and varicose veins caused by them—~0.5%
or 1% is applied. When creating foam to remove ves-
sels with a diameter of 1 or below 1 mm—0.5%, as an
exception 0.25%, concentration of the active substance
of the sclerosing agent is used (1,13,17,21,22,23).

5. Instructing the patient before the treatment pro-
cedure and discussing the informed consent docu-
mentation

Before any treatment procedure and performance of
foam sclerotherapy, the attending physician is obliged
to be informed of known allergies and diseases related
to blood clotting, the so-called thrombophilia group
(24).

The anamnesis also includes questions about the pres-
ence of an open foramen ovale and/or a persistent
Botallo duct; if these two conditions are suspected,
prior echocardiography may be required as foam could
cause temporary neurological or ophthalmic disorders.
Foam treatment is not used in patients with diseases
that restrict physical activity (13).

Before the treatment procedure, each patient receives
information about the effectiveness of the proposed
treatment and the expected success of the treatment
procedure in percentages. Patients must be instructed
on the possibility and need for post-procedure follow-
up examinations, as well as on the possible likelihood
of foam sclerotherapy to be applied in two, three or
more stages in cases of more massive varicose veins. It
is clearly explained that the maximum amount of foam
per limb in 24 hours is 10 mL (17).

The patient is informed in detail about the advantages
of foam sclerotherapy over treatment with liquid scle-
rosant, namely that only one ampoule of sclerosing
agent is needed to create a highly viscous foam; in fluid
treatment, one ampoule is able to remove a venous seg-
ment only 10 to 15 cm (13). The patient is also aware
of some additional features, such as that during foam
treatment the likelihood of subsequent hyperpigmenta-
tion is lower than liquid sclerosis (24), neurological and
visual side effects are significantly less common (they
are always transient) (24), and that treatment of vari-
cose veins with foam is significantly less likely to trig-
ger transient migration complaints than liquid sclerosis.
6. General rules for proper performance of foam
sclerotherapy:

6.1. Thorough ultrasound examination of the super-
ficial and deep venous system and proof of their pa-
tency, first while standing, then with the patient in a
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IOUEHTHU, KOUTO Ca CbC 3360JI$1B3HI/I51, OorpaHnvaBaiiun
JBUTaTEIHA akTUBHOCT (13).

[Ipenn neueOHata mpoueaypa BCEKH MAlMEHT MOy~
YyaBa MH(POpMAaIUsS OTHOCHO e(heKTHUBHOCTTA Ha Npe/i-
JIAraHOTO MY JIYEHHE M OYaKBaHATa YCIIEBAEMOCT Ha
neyeOHaTa mpoueaypa B MpoLeHTH. bonmxure 3aqb1-
JKUTEITHO C€ MHCTPYKTHPAT OTHOCHO BB3MOXKHOCTTA
1 HEOOXOIMMOCTTa OT MOCTHPOLEIYPHU KOHTPOIHU
Mperjieay, KakTo W 32 Bb3MOKHATa BEPOSITHOCT IIsi-
HOCKJIEpOTEpanusTa Jia ce MPUIOKHU Ha JBa, TPU WUITU
MoBeYe eTana B ClydyauTe Ha MO-MachBHA BapUKO3a.
O0sicHsiBa ce SICHO, Y€ MaKCUMAaJlHOTO KOJIWYECTBO
IsHA HA JIMH KpaiHUK 3a 24 yaca ¢ 10 ml (17).
[ManenTsT OMBa TOAPOOHO MHGOPMHpPaAH, 3a TIpe-
JMMCTBaTa Ha ISTHOCKJIEPO3HMPALIOTO JIEUEHHE IMPe]
JIEYCHHUE C TEUEH CKJICPO3aHT, a8 UMEHHO, Ye 3a Ch3/a-
BaHE Ha BUCOKO BHCKO3HA IsSHA € HEOOXOIMMa CaMo
elHa amIylia ckieposupail arent. [Ipu nedeHue c
TEYHOCT €JHA aMIlyJla € B ChCTOSIHHE Jla TIPEeMaxHe
camo ot 10 mo 15 cm apmxuHa BeHO3eH cerMeHT (13).
HaHI/ICHT'I)T C€ 3aIl03HaBa U C HAKOH OOIIbJIHHUTCIIHU
0COOCHOCTH, KaTo IPH JICYEHHUETO C I5THA BEPOSTHOCT-
Ta OT nocJIeABAIllA XUIICPIIUTMEHTAIIUU € [10-MaJIKka B
CpaBHEHHE C TEYHATa ckiepo3anus (24), 3HauuTenN-
HO IMO-pAAKO HACThIBAT HECBPOJIOTMYHU W 3PUTCIHU
CTpaHUYHHM SIBJIEHHS (T€ ca BUHArd Obp30 MpEeMHUHA-
Baim) (24), KaKTo U Y€ JICUCHUETO Ha PA3IIHUPECHUTE
BEHH C TsSIHA 3HAYUTEITHO TIO-PSIIKO OTKITFOUBA OBP30
IpeXOJHU MUT'PAITMOHHU OIJIAKBAHUS B CPAaBHCHUE C
Te4Hara ckiepo3anus (24).

6. Haii-o0mm npaBuia 3a NpaBWJIHO H3BbPIIBaHe
HA NSHOCKJIEPO3UPAIL0 JIeYeHHe:

6.1. O6cToeH exorpadCKu nperies Ha TOBbPXHOCT-
HaTa U ABJI0OKaTa BEHO3HA CHCTeMa U JOKa3BaHe Ha
TAXHaTa MNpoXOoAWMMOCT, IMMBPBO B IIpaBoO, IMOCJIC U B
JIETHAJIO TIOJIOKEHHE Ha MAlUeHTa;

6.2. [lonmpoOeH MHCTPYKTaX Ha MalMeHTa 3a BHUJA
Ha MPEUIOKEHOTO JICYCHNE U 32 MOCTIPOLETYPHUTE
MIPETOPBKH;

6.3. ITepBoHavanHa Ae3MH(EKLINs Ha KOXKaTa;

6.4. [locraBsiHe Ha ecMapX Ha cadeHO-PeMOpaTHO-
TO, PECIEKTHBHO Ha Ca(eHO-MOIUIUTEATHOTO ChY-
CTHE;

6.5. TloBTOpeH orien ¢ exorpadckara COH/IAa U ChC
cucremara Veinlite 1 MapkupaHe BbpXy KoXkara Ha
Haﬁ-HOZ[XO[IHHlHTC MECTa 3a BEHCITYHKIIUA,

6.6. TloBropHa nesuHpekuus Ha koxara; 6.7. W3-
BbpIIBAHC Ha BCHCIIYHKIMA C IOMOIITAa HAa CUCTEMa-
Ta Veinlite unu ¢ exorpagckara coHja — penopbyuBa
ce MOHE Ha JIBE MECTa, MOJKE M MIOBEYE;

6.8. BeBexxane Ha crepuiieH (PU3MOJIOTHYEH CepyM
BBB BCEKU €IUH a00KaT, pECIIEKTUBHO KaTeThbp C IIeJ
JOKa3BaHe MPAaBUIIHOTO MHTPATYMEHHO Pa3IooxKe-
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supine position;

6.2. Detailed instruction of the patient about the type of
the proposed treatment and the post-procedure recom-
mendations;

6.3. Initial skin disinfection;

6.4. Placement of Esmarch on the sapheno-femoral,
respectively on the sapheno-popliteal joint;

6.5. Re-examination with an ultrasound probe and the
Veinlite system and marking on the skin at the most
suitable venipuncture sites;

6.6. Re-disinfection of the skin;

6.7. Veinipuncture with the help of the Veinlite system
or with an ultrasound probe—it is recommended to do
it in at least two places, maybe more;

6.8. Introduction of sterile physiological serum into
each i. v. cannula, respectively a catheter, in order to
prove the correct intraluminal position of each i. v.
cannula;

6.9. Straightening the limbs to 450—for this purpose,
specially adapted couches are used;

6.10. Creating quality high-viscosity foam,;

6.11. Re-introduction of 5—10 mL of sterile physiologi-
cal serum into each cannula and subsequent rapid in-
troduction of the foam; the maximum allowable time
for the introduction of the foam is up to 60 seconds;
re-introduction of sterile physiological serum aims
at maximum erythrocyte emptying of the vein with a
view to minimal post-procedural hyperpigmentation.
6.12. The patient continues to lie on the couch with
the limbs raised for five minutes clockwise. During
this time, his heart rate and oxygen saturation are mon-
itored with a pulse oximeter. The doctor performs a
new ultrasound examination to inspect and document
the changes that have occurred in the foam-treated ve-
nous vessels. At the same time, possible side effects or
complications of a general nature are monitored (13).
6.13. All introduced cannulas are removed sequen-
tially and the puncture sites are covered with sterile
waterproof patches.

6.14. An eccentric compression along the treated vein
is performed with cotton swabs.

6.15. While the patient is lying down and with the limb
raised, the dimensions of the medical elastic sock are
taken.

6.16. A sock of the second compression class (32 mm/
Hg) is put on; for more complicated varices, a higher
compression of, for example, 35 mm/Hg is also recom-
mended.

6.17. Finally, the patient is upright and instructed for
a minimum of 30-minute walk, as the best antithrom-
botic prophylaxis for the deep venous system at the
moment. The patient is instructed about his behavior
at home and is given a day and time for a follow-up
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HHe Ha a0OKaTHUTE;

6.9. M3npassHe Ha kpaiHULUTE Ha 45° — 3a 11enTa ce
W3II0JI3BAT CIIEHUATHO IPUTOACHH KYILIETKH;
6.10.Cp31aBaHe Ha KaueCTBEHAa BHCOKO BHCKO3HA
Is1Ha;

6.11. IoeropHo BBBexkAane mo 5-10 ml crepunen
(u3MONIOTHYeH CepyM BbB BCEKH abOKaT M MOCIeN-
Bamo ObpP30 BBBEKAAHE HA IISIHATA; MAKCHMATIHO
JOMYCTUMOTO BpeMe 3a BbBEXKJAaHE Ha IsHATa € JI0
60 cexkyHOH; MOBTOPHOTO BBBEXKIAHE HA CTEPUIICH
(U3MONOTHYEH cepyM e MaKCHMAIHOTO M3Mpas-
BaHE Ha BEHATa OT EPUTPOLUTHU C OIVIC] MUHUMAIHO
MOCTIPOLIEAYPHO 00pazyBaHE Ha XHIICPIUTMEHTa-
unn (13);

6.12. IlanMeHThT NPOABIKABA Aa JICKHU C BAUTHATH
KpailHUIM Ha KyIEeTKaTa B PAMKUTE Ha MET MUHYTH
o yacoBHUK. [Ipe3 ToBa Bpeme ce cieau Mocpea-
CTBOM ITYJICOKCUMETBHpP HEroBaTa ChpACYHA YECTOTa
W KHCJIOpOaHa carypauusi. JlekapsT W3BbpIIBa HOB
exorpaq)cKu mperies, 3a 1a HHCIEKTHPa U JOKyMEeH-
THpa MPOMEHUTE, HACTBHIWIN B 00paboTeHuTe upes
II5IHAa BEHO3HU Ch0Be. ChIIEBPEMEHHO CE CIEAN 3a
€BEHTYATHO HACTBIIMIM CTPAHUYHU SIBICHUSI HITH Yy C-
JIoKHEeHHst 0T 0011 xapakrep (13);

6.13. OtcTpansaBar ce MociaenoBaTeIHO BCUUYKU Bb-
Be/IeHU a0OKaTH U MyHKIHOHHUTE MECTa ce MOKpPU-
BaT cbe crepusHu 100% BogoHENpOMOKaeMH Ijiac-
TUPH;

6.14. C mamMy4Hd TaMIIOHM C€ HM3BBpIIBA EKCIICH-
TpUYHATa KOMIpECHs MO Xoda Ha oOpaboreHara
BEHA;

6.15. Omie g0KaToO MAMEHTHT € B JIETHAJIO MOJIOXKE-
HUE U C MOBJUTHAT KPalHHK, CE B3eMaT pa3MEpHUTE
3a MEIUIIMHCKUS eIacTHUEH YOpaI;

6.16. CnenBa oOyBaHe Ha yopamna OT BTOPU KOMIIpe-
croHeH knac (32 mm/Hg), npu no-ycioxXHeHu Bapu-
LU C€ MPENnopbyBa U MO-BUCOKA KOMIIPECHsI HANPHU-
Mmep 35 mm/Hg;

6.17. Hakpas manueHTsT ce BepTUKaIU31pa U MoJy-
yaBa HHCTPYKTaX 32 MUHUMYM 30-MHHYTHA pa3Xxoi-
Ka Ie1a, Karo Hail-100pa 3a MOMEHTa MPOTHBOTPOM-
003Ha PO HUIIAKTUKA 110 OTHOIICHUE Ha JIbIOOKaTa
BEHO3Ha cucTema. [laMeHThT ce MHCTPYKTHpa 3a
MOBEJCHUETO MY B JIOMa M My C€ Ha3HauaBar JIcH U
Yac 3a KOHTPOJICH Iperie] 1 KOHTPOIHa exorpadust
(24).

examination and follow-up ultrasound (24).

DISCUSSION

1. Since 2012, many clinical studies have been pub-
lished proving the effectiveness of foam sclero-
therapy. What unites them to the greatest extent is
the conclusion that the effectiveness of the treat-
ment procedure depends very much on the type of
sclerosing agent, the way of creating the viscous
foam, the degree of viscosity, the severity of the
venous pathology, and last but not least on proper
performance of the healing procedure (2,11,13).

2. Inthe treatment of reticular and reticular veins, the
success rate is over 90% (4,20).

3. The percentage of success in foam sclerosing of
the stem varices of VSM, respectively of VSP,
is significantly higher in comparison with that
when using only the liquid form of the sclerosant
(2,11,19,20,23,24).

4. In studies of recurrence, foam sclerotherapy has
shown a slightly higher percentage of those com-
pared with the methods of crossectomy and strip-
ping, as well as laser and radiofrequency ablation
within the first five years.

5. Foam sclerotherapy, like other methods of treat-
ment, improves the quality of life of patients
equally, permanently controlling the subjective
complaints due to varicose veins (25).

6. It has been proven that the new recurrences that
have appeared after foam sclerotherapy are elimi-
nated much more successfully and much better
with the help of repeated foam sclerotherapy. Ob-
servations between three and five years or more
later show no new recurrences (4,7).

7. Subsequent compression therapy with medical
elastic socks has been shown to be important for
a better end result and a significantly lower mani-
festation of hyperpigmentation (9,15,28).

8. Combining circular external elastocompression
with eccentric compression in the course of the
treated vein significantly achieves better results
(26).

9. Higher efficacy of foam sclerotherapy is achieved
if a repeatedly perforated catheter is inserted into
the reticular veins instead of several cannulas
(3,6,10,29).

10. Sclerosing therapy with foam around varicose ul-
cers improves and accelerates the healing of ul-
cers of the lower legs (2,12,18,27).

11. Foam sclerotherapy is more effective than liquid
sclerosant in the treatment of vascular venous
malformations (31).
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Ot 2012 1. Hacam ca myOJIMKYBaHH MHOTO KJIU-
HUYHU CTYJMH, JOKa3Balid e()EeKTUBHOCTTA OT
MSTHOCKJIepOoTepanusiTa. ToBa, KOeTo TH 00eu-
HSIBA B HAW-TOJIsIMA CTEIICH, € U3BOJIBT, Ue eeK-
TUBHOCTTa OT JieueOHaTa IMpoIeIypa 3aBUCH
M3KITFOYUTEITHO MHOTO OT BHJA Ha CKIIEpO3Hpa-
U areHT, HAYWHa Ha Ch3/IaBaHE HAa BHCKO3HA-
Ta IsIHa, CTEMEHTa Ha BUCKO3HOCT, TEXKECTTA Ha
BEHO3HATa IaTOJOTUS M HE Ha IOCJIEIHO MSCTO
OT MPAaBHJIHOTO W3BBPIIBAHE HA JiedeOHATa TIPO-
uenypa (2,11,13);

[Ipu nedyeHue Ha PETHKYISIPHUTE M METIUYKO-
BUJIHU BeHHU ycrnieBaeMocTTa € Haa 90% (4,20);
[IporeHThT ycrieX MpH MSTHOCKICPO3UpaHe Ha
cTBosioBUTE Bapuin Ha BCM, pecnekTuBHO Ha
BCII e curHn¢ukaHTHO TIO-BHCOK B CPAaBHEHHUE C
TO3M TIPU U3MOJI3BAHE CaMO Ha TeuHarta (hopma Ha
ckieposanTa (2,11,19,20,23,24);

B npoyuBaHusITa OTHOCHO HACTBHIIBAHETO HA pe-
LUJIMBU TSTHOCKIIEPOTEPAIUsITa MOKa3Ba HE3Ha-
YHUTEJIHO TO-BHCOK NPOIICHT Ha TaKWBa B CPaB-
HEHHE C METOJIUTE KPOCEKTOMHS W CTPHIIHHT,
KaKTO U JIa3epHa U pagno(peKBeHTHA abialys B
paMKHTE Ha ITbPBUTE MET rouHU (3);
[IsHOCKIIEpOTEpanMsiTa, KAKTO U OCTAHAIUTE Me-
TOJIM Ha JICUYEHHE T0JI00PSIBAT B €IHAKBA CTEIICH
Ka4eCTBOTO Ha KMBOT Ha IMALUCHTHTE, OBJIAJI-
BalKu TPaiiHO CyOCKTUBHUTE OILJIAKBAHUS BCIIC]I-
CTBHE Ha Bapuko3HaTa bonect (25);

JlokazaHo €, 4ye HOBOIOSIBUIIUTE C€ CIICH IISTHOC-
KJIEpOTEpanusi YaCTUYHU PEIUIUBU MHOTO II0-
YCIICIIHO ¥ MHOT'O TI0-Ka4eCTBEHO Ce TIpeMaxBaT
C TIOMOIITa Ha IMOBTOPHA ISHOCKIEPOTEPAITHSL.
HaGnroenusita B Iepro OT TpH 10 TET U MOBe-
4e TOJIMHU TI0-KhCHO HE TIOKa3BaT HOBU PEIH/ -
Bu (4,7);

[locnenpamaTa KOMIIPECHOHHA TEpaIusl ¢ Me-
JUIIMHCKY €JIAaCTHMYHM YOpanyd € C JI0Ka3aHO
3HAYCHUE 3a MO-J00pUS KpaeH pe3yJTaT U CHI-
HU(PUKAHTHO IO-CjIadara MposiBa Ha XUIICPIIHT-
meHTaimu (9,15,28);

[Ipu creyeraBaHeTo Ha IUPKYJISIPHATA BBHHIITHA
€JIACTOKOMITPECHUS] C EKCIICHTPUYHA KOMIIPECHUS
o X0J1a Ha 00paboTeHaTa BeHa CUTHU(UKAHTHO
ce MOCTUTaT Mo-100pH pe3ynTatu (26);
[lo-BucOka €PEeKTHBHOCT OT JICYEHHETO C IIsi-
HOCKJICPOTEPAIHsI CE IOCTUTA, aKO B CTBOJIOBUTE
BEHU BMECTO HSKOJKO abokara ce BbBEAC CIUH
MHOTOKpaTHO nepdopupa karetrsp (3,6,10,29);
[epuyniepo3Hata ckiepo3upalnia Tepamus ¢
TsTHA 1TOI00PSIBa U YCKOPsIBa 3apacTBAHETO HA Ba-
pUKO3HaTa s13Ba Ha nopoeapunure (2,12,18,27);

CONCLUSION

Foam sclerotherapy for various forms of varicose
veins is a uniquely good and inexpensive method for
radical treatment of superficial varicose veins. Even if
the recurrence rate after foam sclerotherapy is slightly
higher than other minimally invasive treatments, foam
treatment is an affordable, inexpensive, and highly ef-
fective method, as long as it is performed according to
accepted rules.

Foam sclerotherapy can be a standalone treatment
method, as well as a finishing treatment for lateral
branches of VSM, resp. VSP, after minimally invasive
endovascular laser or radiofrequency ablation treat-
ment.

Last but not least, foam sclerotherapy can occur after
open surgery, laser ablation, or radiofrequency abla-
tion.
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3AKJIIOYEHUE
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