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PE3IOME

BnBenenue: [IbpBuyHaTa Bapuko3a Ha JOJHUTE KpAaHULIU
oOXBalla OCHOBHO OaceifHWTe Ha BeHa cad)eHa MarHa
(BCM) u Ha Bena cadpena mapBa (BCII). JleueOnara
TIPOLEypa 3a OTCTPAHSIBAHETO UM MOXKE Ja CE M3BBPIIN
Ype3 CTaHAapTHAaTa OTBOPEHA TEXHHWKA — KPOCEKTOMMS
W CTPHUIUHT, YPe3 MUHMMAJIHO HWHBA3WBHUTE METOIHN —
pamnodpekBeHTHA ¥ Jla3epHa abjamus, KakTo W 4pe3
MHTPAIyMEHHO TIpWIaraHe Ha CKJIEPO3Hpall areHT II0J
(dopmara Ha TEYHOCT MM TsiHA. VI3MoI3BaHeTo Ha msiHa €
3aIMoYHaIo oIIe mpe3 xpanednara 1939 r.

JlutepaTypen mpersien: B HactosmaTa myOIHMKAIUsL
MOAPOOHO CE PA3IIeKIAT HCTOPUUECKUTE ETallH, Ipe3
KOWTO TPEMHHABa IITHOCKIEPOTEpanusiTa OT CaMOTO
i Hawamo mo aHec. IlogpoOHO ca omMcaHW TpaBHIIaTa
3a JIEYEHHWE CBC CKJIEpO3Hpalla BHCOKOBHCKO3HA IISHA,
YTBBPICHHU OT (h1€00II031 B CBETOBSH Mamiao.
Oocbxnane: [lsgHOCKIEpOTEpamuATa HA  PA3TAIHUTE
¢opMu Ha pasMMpEeHUTE BEHH € YHUKAIHO TOOBp H
€BTUH METOJ 32 paJUKaIHO JICYCHHE Ha TIOBBPXHOCTHATA
Bapuko3a. Jlopy W TPOLEHTHT HA PEUUAUBHUTE CIIE]
TITHOCKJIEPOTEpanusl Aa € MajKo I0-BHCOK B CpPaBHEHHE
C OCTAaHAINTE MHHUMAJIHO WHBA3MBHU IIPOLEAYPH,
JIEYCHHUETO C TIsIHA € JIOCTBIICH, €BTHH M BUCOKOE()EKTHBEH
METO/I, CTHTa /1a € U3BBPILICH 110 PHETHUTE TIPABUIIA.
3akiaovyenne:  Hacrosmustr  marepuan — pasriexnaa
OT/ICTHUTE MCTOPUYECKH MOMEHTH B YTBBP)KIAaBaHE Ha
JICYEHHETO C ITISTHA KaTO METO/] Ha N300 MPH MMOBBPXHOCTHA
BapuKo3a. M aHec € aKkTyalHO 3aKIIOYEHHETO, M3Ka3aHO
2003 rogmua ot John Bergan: ,JIlsHata e Obaemiero Ha
JICYEHUETO Ha Pa3LIMPEHUTE BEHU .

KarouoBn AYMMW. nsHoCKiepomepanus, ucmopudecKku dac-
nekmu, XuMu4dHa a6ﬂauu}1

BBbBEJIEHHUE

Haganmoro Ha jedeHneTo Ha pa3MupeHd BEHU Ha J0-
JHUTE KpalHWIN, KaKTO W Ha APYTH 3a00JIIBaHUS
Yype3 BBBEXKAAHE Ha CKIEPO3aHT mmojl ¢dopmara Ha
sSHa, € MOCTaBeHO OIle Tpe3 IMIECTAECCETTE TOIUHH
Ha MUHAJIHS BEK OT HAKOJKO PA3JIMIHH, IO TO3H MO-
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ABSTRACT

Introduction: Primary varicose veins of the lower
extremities mainly cover the great saphenous vein (VSM)
and small saphenous vein (VSP) basins. The treatment
procedure for pulse removal can be performed by a standard
open technique—crossectomy and stripping, by minimally
invasive methods—radiofrequency and laser ablation, as
well as by internal application of a sclerosing agent in liquid
or foam format. The use of foam began as far back as 1939.
Literature Review: This publication examines in detail
the historical stages that foam sclerotherapy has gone
through from its inception to the present day. The rules for
treatment with sclerosing high-viscosity foam, approved by
phlebologists worldwide, are described in detail.
Discussion: 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 procedures, foam
treatment is an affordable, inexpensive, and highly effective
method, as long as it is performed according to the accepted
rules.

Conclusion: The present material considers the individual
historical moments for establishing the foam treatment as a
method of choice. John Bergan’s 2003 statement: “Foam is
the future of varicose vein treatment,” is still relevant today.

Keywords: foam sclerotherapy, historical aspects, chemi-
cal ablation

INTRODUCTION

The beginning of the treatment of varicose veins of
the lower extremities, as well as other diseases, by in-
troducing sclerosant in the form of foam was set in
the sixties of the last century by several different, but
so far independently working, teams. The main reason
for the idea of working with sclerosing foam is dis-
satisfaction with the results achieved in the treatment
of varicose veins with the liquid form of sclerosing
agents (39-41).

The types of sclerosing agents, the sclerosing tech-
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MEHT He3aBUCUMO paboreiin KosiekTuBd. OCHOBHA
MIPUYMHA 32 TI0SABA Ha uzesTa 3a paboTa ChC CKIEPO-
3Hpala ImsHa € HeYJOBICTBOPEHOCT OT MOCTUTHATU-
T€ pe3yNnTaTH IpU JICUCHUE HAa BapUILIUTE C TEYHATA
(hopma Ha ckiieposupariute areHTu. ChIIeBpeMEHHO
OJslaro/iapeHre Ha MHOTO IIACTIIMBU CIIyYaiHOCTHU Ce
MOCTUTA HEMPEKbCHATO U TPAHO YCHBBPIICHCTBAHE
Ha Ta3u JeyeOHa MpoIie/ypa — MSTHOCKIEPOTEpaIusTa
(39,40,41).

Karo ornennu ,,rpajMBHU €JIEMEHTH  ce OTOENS3BAT
BHUJIOBETE CKIICPO3UpAIM AreHTH, CKJIEpO3UpaIiara
TEXHUKA, UHKCKIIUOHHUTE CIEMEHTH, YITPa3BYKOBa-
Ta anaparypa U TeXHUYECKUTE MMapaMeTpH Ha amapa-
TypaTa, Ch3/1aBallia CKiepo3upamiara msiHa. OTinm4ana-
Ta KOMOMHAIUS HA BCUYKH TE3U I'PAJIMBHU €JICMCHTH
JlaBa MOBOJ| B MEIUIIMHCKATa JIUTEPaTypa Ja ce ro-
BOpH Be4Y€ 3a ,,CHJOBEHO3HA XMMUYHA a0Jalus’ Win
MO-ITBJIHO U MO-TOYHO 32 ,,6HAOBEHO3HA HETEPMHUYHA
abnanus Ha Bapuko3Hara oosect (14,40).

[Ipe3 mocnennute 20-25 rogunu 61aronapeHue Ha pe-
JIMIIA KJIMHUYHU M3CIICIBAHNS, TEXHUYESCKU TI0JI00pe-
HUS ¥ IPUETHU HIKOJIKO MEXIYHAPOIHU KOHCEHCYCHU
pelleHHsT Ce MOCTUTHA 3HAYMTEIIHO MOJ00peHHe Ha
e()eKTHBHOCTTA OT JICYEHUETO C IIsHA, 3aTBBPIU Ce
CUTYPHOCTTA Ha TO3HU MeTOA. MoiepHHTE CpeicTBa Ha
KOMYHUKAIHS JTHEC MTO3BOJISIBAT OBP30TO 00CHKIIAHE
Cpell KOJIEKTUBU OT LIETIHSI CBSIT, HEIIO HEBBH3MOKHO
MIpeIy TIOJIOBUH BEK.

OT 3HaueHUE 3a HAMPEIbKa B JICUCHUETO HA BAPUKO3-
HaTa OOJIECT ¢ IsSIHA Ca HE CaMO MEJIUIIUHCKUTE TTy0-
JIMKAIMY B pa3indHu (p1e00I0rnYHN U3TOUYHUIIM, a U
peaTHUTE TIOCTMXKEHUSI OT MPUJIAraHeTO Ha JICUCHUE
C MsiHA B JIPYTH 00JIaCTH Ha MEIMIIMHCKATa Hayka. B
HACTOSIIUS 0030p ca MPEJICTaBEHH OT/ICIHUTE TEX-
HUYECKH ,,TPaIMBHU €IEMEHTH ‘, KAKTO U YHUCTO KJIU-
HUYHWUTE aCTEKTH MPH JICYCHUETO ChC CKIIEPO3UpaIia
IsHa, KOUTO Jia ca MpaKTUYecKa HACOKa 3a BCUYKHU
KOJICTH, TIPWJIAraiiyi TO3M BHJ a0JallMOHHA TeXHUKA

(14,40).

MPETJEJ HA MEJULIMHCKATA
JUTEPATYPA

1. Teunu ckylepo3upany BelecTsa

H3BecTHO €, Ye MbPBOTO MH)KEKTUPAHE TPHU Xopa €
ouno m3BbpiieHo ot Elsholz (1623-1688), HO mhp-
BOTO MHKEKTHPAHE Ha CKJICPO3UPAI areHT € H3Bbp-
meno ot Zollikofer npe3 1682 romuna. dpeHCKUST
xupypr Charles Gabriel Pravaz (1791-1853) e u3-
BECTCH B UCTOpHUSTA HAa MEIWIMHATA C pa3padoTBa-
HE Ha MaJIKa CIPHHIIOBKA, YHETO OyTaJI0 MOXKEIO Jia
ce TPHIBIKBA OaBHO HANpPEI MOCPEICTBOM BBPTSI
MEXaHH3bM, @ TOBA BOEJO JIO TT0-€K3aKTHO J03Mpa-
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nique, the injection elements, the ultrasound equip-
ment, and the technical parameters of the equipment
creating the sclerosing foam are marked as separate
building blocks. The excellent combination of all
these building blocks gives rise to talk in the medi-
cal literature about endovenous chemical ablation or
more fully and more precisely about endovenous non-
thermal ablation of varicose veins (14,40).

Over the last 20-25 years, thanks to a number of clini-
cal studies, technical improvements and several inter-
national consensus solutions, a significant improve-
ment in the effectiveness of foam treatment has been
achieved, and the security of this method has been
strengthened. Modern means of communication today
allow rapid discussion among teams around the world,
something impossible half a century ago.

Not only medical publications in various phlebologic
sources are important for the progress in the treatment
of varicose veins with foam but also the real achieve-
ments in the application of foam treatment in other
fields of medical science. This review presents the in-
dividual technical building blocks, as well as the pure-
ly clinical aspects of sclerosing foam treatment, which
are a practical guide for all colleagues using this type
of ablation technique (14,40).

REVIEW OF THE MEDICAL LITERATURE

1. Liquid sclerosing substances

It is known that the first injection in humans was made
by Elsholz (1623—-1688), but the first injection of a
sclerosing agent was made by Zollikofer in 1682. The
French surgeon Charles Gabriel Pravaz (1791-1853)
is known in the history of medicine for developing a
small syringe, the plunger of which could move slow-
ly forward by means of a rotating mechanism, which
led to a more accurate dosing of drugs. With the help
of a specially sharpened needle, it was now possible to
inject the drugs directly into the vein without the need
for prior detection by a skin incision. Pravaz devel-
oped various types of metal and glass syringes, which
he himself later used to introduce sclerosing agents in
liquid form. In fact, the world’s first sclerosis was per-
formed by him. He introduced iron-3-chloride into an
arterial aneurysm (14).

In the following years, in their desire to find the most
suitable sclerosing substance, scientists tested a va-
riety of chemical substances, which were later com-
bined under the common name of detergents—scle-
rosing drugs (14).

Sodium morrhuate is the oldest member of this group,
which was first used as a sclerosing agent by Higgins
and Kittel in 1930. Only a few years later, in 1937,
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He Ha MenuKaMeHTuTe. [locpeacTBoM crienuanto 3a-
OCTpeHa uria OWiIo Beue Bb3MOKHO JUPEKTHO Ja ce
BBBEIK/IAT JIEKapCcTBaTa BB BeHaTa, 0e3 Ja ce Hajiara
MPeIBapUTEIHOTO W pa3KpHBaHE 4pe3 KOXKHA WHIIU-
3us1. Pravaz pa3pa0oTui pa3nuaHu BUJIOBE METAIHU U
CTBKJICHH CHPUHLIOBKH, KOUTO CAMUSIT TOH TIO-KBCHO
W3M0JI3BAN 32 BHBE)K/IAHE Ha CKIIEPO3UPAIIHN areHTH B
TeuHa (hopma. BebiiHOCT mbpBaTa B cBeTa CKIiepo3a-
LM € U3BBPILEHA OT Hero. Tol € BbBEN B apTepHualiHa
aHeBpU3Ma xKenezeH-3-xaopun (14).

[Ipe3 cnexpamuTe roAMHY, B JKEIAHHETO CH Ja OT-
KPHAT Hal-TOIXO/SIIOTO CKIEPO3UPALIO BEIECTBO,
YUEHUTE H3MPOOBAT Hal-pa3iMuHi XUMUYHH CyO-
CTaHIIMH, KOUTO ITO-KHCHO OMBAT 0OEIMHEHH 110 00-
LIOTO HAaUMEHOBAHUE JETEPreHTH — CKIIEPO3UpAIIU
MeaukamenTu (14).

HarpueBuaAtr Mopyar € Hal-CTapusT IpencTaBUTEN
Ha Ta3W rpyra, KOWTO 3a ITbPBU IIbT € OWIT PUI0KEH
Kato ckieposupany areHT ot Higgins u Kittel npes
1930 r. Cam0 HSIKOIKO TOJUHM MO-KBCHO, Tipe3 1937
r., Biegeleisen myOnuKyBa pe3yaTaTUTe CH OT TIPHIIO-
YKEHUETO Ha CKJIEPO3UpAIHs areHT eTaHOJIAMHHOJIe-
ar (14,40).

[Ipe3 1946 1. Reiner pa3paboTBa 1 BbBEKIA B KITMHUY-
HaTa MpaKTUKa XMMUYHHS areHT HaTpUEB TeTpaje-
nwicygar, U3BeCTeH ¢ ThProBckoTo ume Fibrovein.
Touno nBajgecer roaunu no-kbcHO Henschel B T'ep-
MaHusl TMyOJIIMKYBa COOCTBEHHM ITBPBU pE3YJITaTH
OT CBb3/aJieHaTa OT HEro MOJIEKyJa Ha BELIECTBOTO
Polidocanol. B TeproBckara mpexa ce mosiBsiBa Kato
nerepredt ¢ ume Aethoxysklerol. Ycmexst Ha TO3M
npenapat Oe ¢eHoMeHaneH u Toi 0bp30 Oe pasmpoc-
TpaHeH B Lenus cBAT. M3BecTHO e, ue ciex 1966 r.
HsIMa MyOJIMKAIMK 32 Ch3aBaHe Ha APYTH CKIICPO3HU-
paly areHTy, KOUTO Ja MPEeBb3X0XKIAT MOIUIA0KAHO-
na. o Bpeme Ha Hanmonannara ¢uiebonornuna KoH-
¢depenust B ['epmanus mpes 2007 1. Oe o0siBeHO, Ye
JI0 TO3U MOMEHT ca mpousBeAeHu Haa 240 mMuimuoHa
aMITyJId, C KOUTO ca JIeKyBaHH noBede oT 80 MuinoHa
OosHM 110 Lenust cBAT (14).

[IpwB B cBeta, ipe3 1939 1., McAusland (18) npuna-
ra JieueHHe Ha BapHKO3Ha OOJIECT ChC CKIEPO3UpaI]
areHT noj (opmarta Ha msHA. BemiecTBoTO, KOETO
M3M0JI3Ba MBPBO 32 JICYCHHE Ha METIMYKOBUIIHHTE
Bapuld, € HaTpreB MopyaT. McAusland cb3naBa ,,ms-
HaTa‘ upe3 CHUIIHO pasKiallaHe Ha TeYHOCTTa B 3aTa-
MIEHO IIUIIE, BHTPE B KOETO CHILO MMa TyMeHa Tara.
Cren ToBa acnupupa TsiHATa B CIIPHUHIIOBKATA CH H S
BBBEXXIa BEHO3HO. T'hil KaTO € U3BECTHO, Y€ CaMo Be-
LIECTBATA C JIETEPreHTHO JICHCTBHE Ca B CHCTOSIHUE /1A
ce TPEeBPBLIAT B IIsIHA, CTaBa SICHO 3aIlI0 MPEeIu TX-
HOTO Ch3/IaBaHe KaTO XMMHUYHH BEIECTBa, T.€. IPEIU
1930 roanHa, HUKOU HE € MOT'BJI J]a MPEBBPHE TEUHO-

Biegeleisen published its results on the application of
the sclerosing agent ethanolamine oleate (40,41).

In 1946, Reiner developed and introduced into clini-
cal practice the chemical agent sodium tetradecyl sul-
fate, known under the trade name Fibrovein. Exactly
twenty years later, Henschel in Germany published
his own first results from the molecule he created, the
substance Polidocanol. It appears on the market as a
detergent called Aethoxysklerol. The success of this
preparation was phenomenal and it quickly spread
throughout the world. It is known that since 1966
there have been no publications on the development
of other sclerosing agents that are superior to Poli-
docanol. During the National Phlebological Confer-
ence in Germany in 2007, it was announced that more
than 240 million ampoules had been produced to date,
treating more than 80 million patients worldwide (14).
First in the world, in 1939 McAusland (18) applied the
treatment of varicose veins with a sclerosing agent in
the form of foam. The substance he first used to treat
varicose veins was sodium morrhuate. McAusland
created the “foam” by vigorously shaking the liquid
in a sealed bottle, which also had a rubber stopper in-
side. He then aspirated the foam into his syringe and
injected it intravenously. Since it is known that only
substances with detergent action are able to turn into
foam, it becomes clear why before their creation as
chemicals, i.e. before 1930, no one could turn liquid
sclerosing substance into foam (18).

Thanks to his own observations, McAusland has es-
tablished the advantages of sclerosing foam over lig-
uid sclerosing agents, as well as better end results. His
words were: “In the treatment with foam it is better
to follow the movement of the substance along the
veins.” From 1944 he began to use the substance etha-
nolamine oleate to produce sclerosing foam (14,18).
2. Attempts to create sclerosing foam

Historically, foam was offered as a healing procedure
long before 1939, when foam sclerotherapy began be-
ing implemented in the world. Foam has been used
to treat many pathological conditions, such as skin
burns, and even to put out fires. As far back as 1929,
new engineering technologies were described for the
rapid mixing of soap solutions with atmospheric air
or other gas, which resulted in finely dispersed foam
used in firefighting. Wilmsmann patented in 1964 a
device in which foam is obtained by the rapid rotation-
al movements of a brush with artificial hair immersed
in a solution of detergents (36,37).

Since 1979, scientists have been working on the prob-
lem of the stability of different types of sclerosing
foam, its half-life, as well as the correct ratio of liquid
detergent to the corresponding amount of air or other
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TO CKJIEPO3UPAIIO BEIIECTBO B 1stHa (18).
bnaromapenne Ha coOcCTBeHHWTE cH HAOIIOJCHUS
McAusland ycTaHoBsiBa IpeiMcTBaTa Ha CKIICPO3U-
pamiara msiHa TpeJl TeYHUTE CKIIEPO3UpAI arcHTH,
KakTO W TO-100puTe KpaiiHu pe3yiratu. HeroBu ca
nymure: ,,[Ipu edeHreTo ¢ msiHa MOXKe Mo-1100pe 1a
ce TPOCJIeN IBIKEHUETO Ha BELIECTBOTO IO XOJa
Ha BeHure...“. OT 1944 r. Toif 3am04Ba /1a U3MOJI3BA
BEIIECTBOTO €TAHOJAMUHOOJIEAT 3a MPOU3BEIKIAHE Ha
ckiepo3upaia rmsHa (14,18).

2. OnuTH 32 ch3/1aBaHe HA CKJIEPO3UPAaILa MSTHA
Hcropuuecku morneHaro msHara e npejajaraia KaTo
JiedeOHa mporeaypa MHoro npeau 1939 r., koraro
€ MOCTaBEHO HAaYaloTO Ha ISHOCKIEepOTepanusTa B
cBera. [IsiHa e W3MoN3BaHa 3a JieueHHe Ha JIOCTa I1a-
TOJIOTMYHH ChCTOSIHUS, HAITPUMED [P U3TapsSHUS Ha
KO’KaTa, JIOpH 3a MOTyIlaBaHe Ha noxapu. Ore npe3
nmaneynara 1929 r. ca onrcaHu HOBU UHKCHEPHH TEX-
HOJIOTHH 3a OBbP30 CMECBaHE Ha Pa3TBOPH Ha CallyHU
¢ atMoc(epeH Bb3AyX WU APYT ras, pu KOeTo ce Mo-
nmy4aBa (PMHO AMCIIEPCHA TIsIHA, U3II0JI3BaHa MPH race-
HeTo Ha noxapu. Wilmsmann narenrosan npe3 1964
I. YCTPOMCTBO, B KOETO IsHA CE TOJIy4yaBa MpH Obp-
3UTE POTALIMOHHU JIBMIKCHUSI Ha YETKa C M3KYCTBEH
KOCHM, TIOTOTICHA B Pa3TBOP Ha neTepredtu (36,37).
Ot 1979 r. ydyeHute ce 3aHMMaBaT ¢ MpodieMa 3a
CTaOMIIHOCTTA Ha Pa3IMYHUTE BHOBE CKIEpO3Upalia
TIs1HA, 32 HEUHUS ,,[TOTY>KUBOT', KAKTO U 32 TIPABUITHO-
TO CHOTHOILICHNE HA TEYHHS AETEPTeHT KbM ChOTBET-
HOTO KOJIMYECTBO BB3LyX WM ApyT Ta3. [Ipe3 chiara
roauHa Cunnigham myOnuKyBa CBOMTE OTKPUTHS T10
To3u mipodeM (5).

[Tpe3 1989 r. Poizot maTeHTOBa YCTPONCTBO, TIPH KOE-
TO CMECBAHETO Ha r'a3 U TEYHOCT CTaBa IMOCPEACTBOM
W3KITIOYUTENTHO GUH (QUITHP ¢ rOJeMHHA Ha MOPHTE
ot 10 1o 250 um. 1 To3u aBTOp HabnsATa Ha hakTa, ye
JICYCHHUETO C TIsIHA € [T0-KaueCTBEHO U M0-100pe KOH-
Tponupyemo (23).

YcnopeqHo ¢ MMOHEpHUTE B MPHIIAraHeTo Ha IISTHOC-
KJIepo3upalara TeXHUKa, JIEYEHHETO Ha BApUKO3HATA
OoJiecT ¢ TEYHU CKJICPO3HMPAIIY BEIeCTBA HEMPEKbC-
HaTo € mojo0psiBaHo. Taka Hanpumep npe3 1944 r.
Orbach e cTurHan 1o ,,yHUKaJIHATa 33 BPEMETO Hesl ™,
4e pe3yNTaTHTe ca MHOrO MO-I00pH, KOraTto CKie-
PO3UPAIIOTO BEUIECTBO MMa IMO-TOJSIM M TO-ABJIBT
KOHTaKT C €HJIOTella U He MY Ce IT03BOJIsIBA I CE Pa3-
pexaa mpeKajieHo MHOro ¢ KpbBTa. Toil BbBEXIa B
KJIMHUYHATA MIPAKTHKA TEXHUKATa Ha MIPEABAPUTEITHO
WHKEKTUpaHe Ha 10 3 ml BB3IyX, a HEeMmoCpeaCcTBe-
HO CJIE/l HETO — Ha CKJICPO3UPAILIOTO BellecTBO. Tazu
TEeXHUKa Toi Hapuua ,,Airblock-Technik® (20,21,22).
Stemmer u cpaBTOpU MyOMUKYyBat cratus npe3 1970
r., B koaro omucsat, ye Airblock-Technik e moaxo-
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gas. In the same year, Cunnigham published his find-
ings on this issue (5).

In 1989, Poizot patented a device in which the mixing
of gas and liquid takes place by means of an extremely
fine filter with a pore size of 10 to 250 um. And this
author emphasizes the fact that foam treatment is bet-
ter and more controllable (23).

Along with the pioneers in the application of the foam
sclerosing technique, the treatment of varicose veins
with liquid sclerosing substances is constantly im-
proving. For example, in 1944, Orbach came up with
an idea, which was unique for his time, that the results
were much better when the sclerosing substance had
greater and longer contact with the endothelium and
was not allowed to be diluted too much with blood.
He introduced into clinical practice the technique of
pre-injection of up to 3 mL of air, and immediately af-
ter—the sclerosing substance. He calls this technique
Airblock Technique (20-22).

Stemmer and co-authors published an article in 1970
describing that Airblock Technique was suitable for
veins with a caliber of up to 4 mm. For larger ves-
sels, and especially for those vessels with a diameter
of more than 8 mm, it has the opposite effect—the in-
troduced air does not empty the vein from the blood,
moreover, it prevents the direct contact of the scleros-
ing molecules with the endothelial cells (33).

In the same year that Orbach’s publication appeared,
Robert Rowden Foote’s monograph was published
in London (14). On the treatment of paniculate veins
with a sclerosing agent, he wrote: “The best treatment
method is the foam obtained by shaking 1 mL. etha-
nolaminoleate with air in a two-cubic syringe. Once
the tip of the needle is already in the vein, the move-
ment of the bubbles in the vessel can be visually ob-
served” (9). From a modern point of view, it can be
said that the 1:1 ratio of sclerosing substance and air
introduced by Foote would more likely lead to the for-
mation of a dispersion than to a foam. Because the
dispersion is more fluid than the foam, it is unable to
push blood out of larger diameter veins to make better
contact with the endothelium.

In 1949, Karl Sigg adopted the Airblock Technique
described five years earlier. He used it mainly to re-
move large diameter varicose veins and published
results from over 4,000 absolutely problem-free treat-
ment procedures. He even came to the conclusion
that instead of air, foam could be introduced into the
already punctured vein, followed by the sclerosing
agent itself (32).

A few years later, Karl Sigg published the results
of combining Orbach’s Airblock Technique with
Foote’s: “Foam washes the blood in the varicose vein
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JISIIA 32 BeHU ¢ KaTMObp 10 4 mm. 3a mo-rojieMH, a
0COOCHO 3a TEe3W CHAOBE C AMAMETHP HaJ § mm, € C
oOparteH eeKT — BbBEICHUST Bb3/yX HE U3Mpa3Ba Be-
HaTta OT KPbBTa, HEILIO [T0BEYE, BH3MPENATCTBA HEMO-
CpPEICTBEHHSI KOHTAKT Ha CKIIEPO3UPAIITE MOJICKYJIH
C CHIOTETHUTE KIeTKH (33).

B cpiiara rognHa, Korato ce mosiBsia myOJUKaLusTa
Ha Orbach, B Jlonnon e ornevyarana MoHorpadwusta
Ha Robert Rowden Foote (14). OTHOCHO TpeTHpaHeTO
Ha METIMYKOBUIHUTE BEHH CHC CKIIEPO3UpAILl arcHT
Tou mmine: ,,Haii-no0pusr jieueOeH MeTo| € TIsIHaTa,
KOSITO ce MoJTy4aBa OT pas3kiamane Ha 1 ml etanona-
MHHOJIEAT C Bb3yX B €lHa JAByKYOWKOBa CIPHHIIOB-
ka. ll{loMm BBpXBT Ha UIJIaTa Beue € BbB BEHATa, MOXKE
BU3YyaJIHO JIa c€ MPOCIEAN JBIKECHUETO HA MeXypye-
taTa B cba‘ (9). OT chbBpeMeHHa Ii1e/JHa TOUKa MOXKe
Jla ce Kaxke, 4e BbBeAECHOTO oT Foote choTHOIICHNE
1:1 Ha ckiIepo3MpalIo BEUIECTBO U BB3AyX NOBeUe Ou
JIOBEJO JI0 0Opa3yBaHe Ha UCIIEpCHs, a HE Ha IIsHA.
Toif kaTo aucmepcusTa € ,,[I0-TeYHa’™ OT IMsIHATa, TS
HE € B ChCTOSIHHE J]a M3TJIACKa KPBBTA OT BEHUTE C
MO-TOJISIM THAMETBP, 3a Jla Ce TIOJIyYH T10-KaueCTBEH
KOHTaKT C €HJI0TeNa.

[pe3 1949 r. Karl Sigg Bp3nprema onucanaTa ner ro-
JMHU TI0-paHo ,,Airblock-Technik. Toit st u3mon3Ba
OCHOBHO 32 ITPpeMaxBaHe Ha Pa3LIMPEeHN BEHH C TOJISIM
IuaMeTbp U IyOsiukyBa pesynrat ot Hax 4000 ab-
COJIIOTHO ,,0e3npo0sieMHu" teueOHu nporeaypu. Toi
JIOpHU CTHUTa JI0 U3BOJA, Y€ BMECTO BB3/IyX, B MyHKTHU-
paHaTa Beue BeHa MOXKE Jla c€ BbBEJAC IIsIHA, a CIe]
Hesl ¥ caMUsIT cKiiepo3upar areut (32).

Hsikoinko roauaum no-kbcHo Karl Sigg myOmnukysa pe-
3yNTaTH OT KOMOMHHMpaHe Ha TexHukara Ha Orbach
,,Airblock-Technik* ¢ Ttasu na Foote — , Ilanara mo-
JIECHO M M0-0Bbp30 OTMHBA KPBHBTA BB BapHUKO3HATA
BEHA, OTKOJIKOTO YHCTHUSAT BB3AYX " (32).

[Ipe3 1950 r. Orbach otneuarBa crarusi, B KOSTO caMm
aHaIM3Upa Pe3yATaTUTE OT JICYCHUETO C TEUeH CKIIe-
PO3aHT, KaTo I'M CHIIOCTaBs C TE3H MU MpHjIaraHe Ha
msHa. Toll ommcBa, ye msHarta Aasa or 3,5 10 4 obTH
Mo-KauecTBeHo jedeHre. OCBeH TOBa yCTAHOBSIBA, Ue
TIPY MsTHATa BEHOCTIA3bMbBT € 3HAYUTEIIHO MO-TOJISIM U
Mo-NpoIbJKUTENEH (21).

[Ipe3 1953 r. Ree mybOnukyBa nanuu 3a S0 ycrnemHo
W3JIEKyBaHH MAalMEHTH ¢ TPUIOKEHHE Ha CKIICPO3HU-
pama nstHa. Toil g mpuiara B choTHOLIEHUE: Ha 6,6
ml BB3ayX 2 ml ckilepo3upall areHT, KaTo msHarta mno-
Jy4aBa 4pe3 WHTEH3MBHO pa3KiallaHe Ha aMITysaTa.
Cren ToBa acnupupa MeXypueTaTra M BeJHara r'i Bb-
BeX7a BbB BeHata (29).

3HauUTeNEH MPOrpec MpHU JICYUSHUETO ChC CKIICPO3HU-
pama msHa npasu Fliickiger. Bmecto n3zBectHOTO 10
TO3U MOMEHT aHTETPAJHO CKJIepo3upane, mpe3 1956

more easily and quickly than clean air” (32).

In 1950, Orbach published an article in which he
himself analyzed the results of treatment with liquid
sclerosant, comparing them with those in the applica-
tion of foam. He described that the foam gave 3.5 to
4 times better treatment results. In addition, he found
that with foam the venous spasm was significantly
larger and longer (21).

In 1953, Ree published data on 50 successfully cured
patients with sclerosing foam. He applied it in the ra-
tio: on 6.6 mL of air 2 mL of sclerosing agent, and
the foam was obtained by vigorous shaking of the am-
poule. He then aspirated the bubbles and immediately
introduced them into the vein (29).

Fliickiger has made significant progress in the treat-
ment of sclerosing foam. Instead of the hitherto known
antegrade sclerosis, in 1956 he introduced retrograde
sclerosis into clinical practice. The tip of the needle is
already pointed distally in the direction of the patient’s
fingers. He found that the antegrade injection of foam
diluted much faster with the flow of blood coming
from the distal veins and less into the lateral branches.
When retrograde sclerosis is performed, the thinning
of the foam is less, the foam enters more lateral ves-
sels and gives better results from the therapy. And
another advantage: in retrograde sclerosis, the foam
moves both to the fingers of the limb and proximally;
thus a larger area is covered, while in antegrade scle-
rosis the movement of the foam is only in the direction
of the outflow of venous blood (7).

Fliickiger became famous with two more moments.
He was the first in the world to find that the smaller
the diameter of the foam bubbles, the better their con-
tact with the endothelium and the better the resulting
endothelial desquamation. His thought is: “The best
prerequisite for the success of the treatment is the
creation of a homogeneous sclerosing foam with ex-
tremely fine bubbles” (7,8).

Fliickiger got acquainted with all the known ways to
obtain foam. He proved that they were not suitable for
creating bubbles with a small diameter and proposed
his original method. He very carefully dipped the bev-
eled tip of the needle with the syringe to only 2/3 of
the liquid level in the ampoule. The remaining 1/3 was
above the level. Upon subsequent aspiration through
the plunger, a characteristic sound was heard in the
syringe—liquids and air were automatically mixed,
resulting in a fine stable foam that retained its proper-
ties for several minutes (7,8).

The cornerstone in the standardization of sclerosing
foam was a publication by Mayer and Briicke in 1957
(17). The patent syringe with a double plunger—in
front of the standard plunger a second one with a re-
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I. TOW BBBEX/IA B KIMHUYHATA MPAKTHKa PETPOrpa-
HOTO CKJIepo3HpaHe. BBpXbT Ha WIiaTa € HacoveH
Beue AUCTAIIHO B IOCOKA NPBCTUTE HA NaluueHTa. Toui
YCTaHOBABA, Y€ IMPU aHTETPAJHOTO MHKCKTHPAHE Ha
MsIHaTa TS MHOTO MO-OBP30 ce pa3pekaa ¢ MPUTOKa
KpbB, UABAll OT JUCTAJIHUTE OTACIIN HA BEHATA, U 110~
MaJIKO HaBIiM3a B CTpaHUYHHTE KiIoHOBe. Koraro ce
W3BBPILBA PETPOTPaaHa CKICPO3aLusl, Pa3pekJaHeTO
Ha IIsIHaTa € B I10-MaJIKa CTCIICH, IITHAaTa HaBJIM3a B I10-
BEYEe CTPaHUYHH CHJOBE M J]aBa MO-I00pH pe3ysITaTi
OT IpoBeZieHara Tepanus. M ome eaHo nMpeauMcTBO:
IIPY peTporpajgHara CKJIEpo3alys IsHaTa Ce IBUXKU
KakTO KbM NPBCTUTE HA KpallHWKa, Taka M MPOKCH-
MaJTHO; Taka ce 00XBallla MO-rojsiMa IUIONI, JOKaTo
NIPY aHTerpajHaTa CKIepo3alys IBIKEHUETO Ha Iisi-
HaTa € caMo 10 TI0COKa Ha OTTUYaHEeTO Ha BEeHO3HATa
KpbB (7).

Fliickiger craBa n3Becte ¢ ouie 1Ba MoMeHTa. [IpbB
B CBETa YCTAHOBHJI, Y€ KOJIKOTO MeXypuerara Ha Iisi-
HaTa ca ¢ MO-MalbK JAUaMeThp, TOJIKOBA MO-I100Bp €
TEXHHAT KOHTAKT C €HJO0Tea U TOJKOBA IMO-KadecT-
BEHa € MoJTyueHaTa eHI0TeNHa 1eckBaManusi. Herosa
e MuchiITa: ,,Haii-no0para npeamnocraBka 3a ycrexa
IIPY JICYEHUETO € Ch3/IaBaHETO HA XOMOI'CHHA CKJIe-
pozupalna IsHa ¢ U3KIMOYUTETHO GUHKU MexypueTa™
(7,8).

Fliickiger ce 3amo3Has ¢ BCHUKM W3BECTHH JI0 MOMEH-
Ta HAUMHM 3a MONTy4yaBaHe Ha MsHa. Jlokazai, ye He
ca TIO/IXOJIAIIM 32 Ch3/IaBaHe Ha MeXypyeTa ¢ MallbK
JUAMEThp U IPENIOKWI CBOW OPUTMHAIEH METON.
Toil MHOrO BHUMATEIHO MOTAIsUI CKOCEHUSI BPbX Ha
UrjaTta cbC CIPHHIOBKATA caMo JI0 2/3 crpsiMO HUBO-
TO Ha TeyHocTTa B ammyiara. Ocrananara 1/3 Owuna
Hax HuBOTO. [lpu mocnenpamia acnmpanus upes Oy-
TaJIOTO B CIIPUHIIOBKATA CE YyBall XapaKTepeH 3BYK —
ABTOMATU4YHO CC CMECBaJIM TCUHOCTU U BB3AYyX, KATO
ce nosryyaBana (puHa crabwiiHa TsiHa, KOSATO 3ara3Ba
KadyeCTBaTa CHM B INPOABIDKCHUC Ha HAKOJIKO MUHYTU
(7,8).

KpaiibrbieH kaMbK B CTaHIaPTU3UPAHETO Ha CKIIEPO-
3upaiara rnsHa ¢ nyonukaiusta Ha Mayer u Briicke
mpe3 1957 r. (17). Te maTeHTOBaT CIPHUHLIOBKA C
JBOMHO OyTajio — mpen CTaHIapTHOTO OyTaio € mo-
CTaBEHO BTOPO C MHOTOKpAaTHO NepdopupaHa Mo-
BBPXHOCT. ToBa JOITBJIHUTCIIHO GYTaJ'IO C€ IBUXKHU B
LIWIMHIBPa HA OCHOBHOTO OyTano. Taka mpu Obp3ute
JBIDKCHUSI Ha BTOPOTO OyTaso ce MOCTHra CMECBaHE
Ha TEYHOCTTA, KOSITO € €TaHOJIAMHHOOJIEAT, C Bb3/Iy-
Xa B crpuHIoBKara. [loiyyeHa e MHOIO KayecTBeHa
(1)I/IHa BHUCKO3Ha IIsdHA. CJ'ICIL KIIMHUYHOTO IMPUIIOKE-
HUEC Ha Ta3W I11HA aBTOPUTC MUILIAT: ,,HI/IKOF a HEC CMC
HaOMI0JaBai yCIOKHEHUSI KaTO KOKHH HEKPO3U U
BB3AYIIHNA eMOOJIMY TIPH MpUIaraHe Ha Tas3u IsiHa 32
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peatedly perforated surface was included. This addi-
tional piston moved in the cylinder of the main piston.
Thus, during the rapid movement of the second piston,
the liquid, which was ethanolamine oleate, was mixed
with the air in the syringe. A very high quality fine
viscous foam was obtained. After the clinical appli-
cation of this drink, the authors wrote: “We have not
observed anyone with skin necrosis and air embolism
in the application of this foam for the treatment of
varicose veins” (17).

Nevertheless, in 1962, Fliickiger published his meth-
od for producing quality and viscous foam: a syringe
with a needle in which air was aspirated, which was
added to the vial of sclerosing substance; this system
is turned vertically with the vial above the needle sy-
ringe (7). When the piston moves in both directions, a
very fine foam, resembling white cream, is obtained.
Fliickiger also made additional announcements to his
first publication in 1956.

He recommends elevation of the limb, as it should
not be done only during the injection of the foam.
This sloping position should be maintained for a few
more minutes until the complete decomposition of the
foam. The author finds that declivity helps the foam to
be directed to the periphery—the fingers. In addition,
it reduces the likelihood of some of the foam entering
the deep venous system (7). At present, we know very
well that in the treatment of foam the limb is placed
in a sloping position—the foot with the toes is at 45°,
there is a wait of about 5 minutes before compressing
and massaging the treated vein (1,14).

However, the proposals for creating viscose foam do
not end there. In 1969, Gillesberger proposed a nega-
tive pressure syringe that instantly produced foam
when aspiration of the sclerosing agent was started
(10). And in 1984, Hauer’s patented model was recog-
nized: in a closed chamber, two parallel-inserted sy-
ringes were emptied simultaneously—one with liquid
sclerosant, the other with air (13). Foam was immedi-
ately formed in this chamber, which was already aspi-
rated with one syringe. And in 1986, Grigg connected
two syringes 180 degrees apart: one with sclerosing
fluid and the other with atmospheric air. The two sy-
ringes were connected by a thin plastic hose. When
the two pistons moved simultaneously, turbulence
was created, which turned the liquid into foam (14).
All these attempts to create better quality foam were
until 1986, i.e., before the introduction of echo-Dop-
pler methods in phlebology.

3. Foaming using atmospheric air or other gases

It has already been mentioned that the first doctor in
the world to inject foam intravenously for therapeu-
tic purposes was McAusland. But how much air he
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JICUEHUE Ha PA3IIUpeHu BeHu. .. (17).

HesaBucumo ot 1s1x ipe3 1962 r. Fliickiger myGmuxy-
Ba CBOM METOJ 3a MMOJy4aBaHe Ha KauecTBEHA U BHC-
KO3Ha I5IHa: CIIPUHIIOBKA C UTJIa, B KOSITO € aCIIUpUpPaH
BB3/IyX, € MOCTaBeHa BHPXY (pJIakoHa chC CKIICPO3HU-
pAaIIOTO BEIIECTBO; Ta3W CUCTEMa ce 0OpbIla BEPTH-
KaJIHO, KaTo (IAKOHBT € HaJl CIPUHIIOBKATA C MIJIaTa
(7). llpu nBrkeHHeTO Ha OyTANIOTO B €IHATA U JAPYTa-
Ta MMOCOKa Ce MoyyaBa MHOTO ()MHA TIsIHA, HAMOJO-
OsBaa 0s1 kpeM. Fliickiger chiieBpeMeHHO TIpaBu 1
JOMBJIHUTCIIHU HOBOBBBCACHHA CIIPAMO IIbpBATa CU
nyOnukaius ot 1956 r. Toii mpernopbyBa Beue elie-
BallMsl HA KpaiHMKa, KaTo T4 Jla He € caMo MO BpeMe
Ha MHXXEKTUpaHEe Ha IsHaTa, a TOBa JEKIMBHO IOJIO-
JKCHHUE 1a CC 3alla3u OII€ HAKOJIIKO MUHYTH N0 IIBJIHO-
TO caMopasjiaraHe Ha IsiHaTa. ABTOPBT yCTaHOBSBA,
Y€ ACKIMBUTCTHT IIOMara mnfaHara aa c€ HaCO4u KbM
nepudepusiTa — NPbCTUTE, OCBEH TOBA CE HaMaJsiBa
BEPOSITHOCTTA YaCT OT IsHATa Jia HaBJie3e B IbJI0OKa-
Ta BeHo3Ha cucrema (7). Ilonacrosiiem u Hue 3HaeM
MHOT0 J100pe, ue TIpH JICUeHUE C MsIHa KPaHHUKBT ce
MOCTaBsI ACKJIMBHO — XOJUJIOTO C MPBHCTUTE € Ha 45%
M3YaKBa Ce OKOJIO 5 MHHYTH TPE/IH J1a Ce KOMIIpecupa
U Macakupa oopaboTeHaTa BeHa (1,14).

Ho mpennoxkenusra 3a cb3gaBaHe Ha BUCKO3HA TIsTHA
He cBbpmBar A0Tyk. [Ipe3 1969 r. Gillesberger npen-
Jlara CIpUHIIOBKA C OTPULATENTHO HaJsSraHe, ¢ KOSITO,
KOraTto ce 3all0YHe aclupalys Ha CKIEpO3UpaIlus
areHT B Hesl, MOMEHTAIHO ce moiryuaBa msHa (10).
A mipe3 1984 r. e npu3HAT NaTEHTOBAHUAT MOJIEN Ha
Hauer (13): B eqna 3aTBOpeHa Kamepa ce M3Mpa3Batr
€THOBPEMEHHO JIBE YCIOPEAHO 3a0HMTH CIIPUHIIOBKH
— eJJHaTa C TeYeH CKJIEPO3aHT, Apyrara ¢ Bb3IyX. B
Ta3W Kamepa BeJHara ce o0pa3yBa IsiHa, KOSTO Beue
Ce acmupHpa ¢ eIHaTa CnpuHIOBKa. A mpe3 1986 r.
Grigg cBbp3Ba ABe pasnonoxenu Ha 1800 eqna cripsi-
MO JIpyra CIPHHIIOBKHM: €HATa € ChC CKIepo3upala
TEYHOCT, a Jpyrara — ¢ atMocepeH Bp3ayX. [IBere
CIPHHIOBKH Ca CBBP3aHH C THHKO IJIACTMAcOBO Map-
kyue. [Ipu emHOBpeMEHHOTO IBMKEHHE Ha ABETE Oy-
Taja ce ch3JaBa TypOYJICHIIHUs, KOSATO MPEeBPHILIA TeU-
HocTTa B mstHa (14).

Benuku Te3u onuTH 3a Ch3aBaHe Ha MO-KayeCTBEHA
msHa ca g0 1986 r., T.e. mpeau HaBIM3aHE HA €XO-
JOTIIEPOBUTE METO/IN BB (priebomorusra.

3. Cp31aBaHe HA NSIHA MOCPEACTBOM aTMoc(epeH
BB3/IYX HJIH C IPYTHU ra3oBe

Beue Oemre criomeHaro, 4e mbpBHUAT B CBETa JIEKap,
KOMTO MHKEKTUPA BEHO3HO C TeparieBTHYHA [eTT Bb3-
nyx mon ¢opmara Ha msaHa, € McAusland. Ho kakBo
KOJIMUECTBO BB3AyX € H3MOI3BAT 32 MOTyYaBaHETO
Ha Heroara IisIHa, Bce olle He € u3BecTHO. [lo-Kbe-
HO BBB BpeMeTo Orbach nokasBa, ue MHTPaBEHO3HOTO

used to make his foam is still unknown. Later in time,
Orbach proved that intravenous injection of small
amounts of air without pre-created foam—only up to
a few milliliters—was not dangerous for the patient
(20-22).

Mayer and Briicke published a report in 1957 that in-
travenous injection of up to 40 mL into the varicose
veins of the lower extremities did not cause air em-
boli and strokes (17). At the same time, scientists were
working to introduce other gases into clinical practice
for better contrast in radiology. Durant, Oppenheimer,
and others also found in 1957 that intravascular injec-
tion of carbon dioxide better visualized intracardiac
structures and coronary vessels. Thus, thanks to their
developments, today we enjoy the success of CO, an-
giography, which is used in patients with a proven al-
lergy to standard contrast agents (6).

In 1990, Hess’s publication was published, in which
he categorically rejected the introduction of atmo-
spheric air into the human body due to the standard
presence of a large percentage of nitrogen, which is
difficult to dissolve in biological fluids. He proved that
the biological gases oxygen and carbon dioxide have
a much better solubility (11). Based on his develop-
ments, Cabrera introduced into clinical phlebological
practice in 1994, instead of atmospheric air, the gases
oxygen and/or carbon dioxide—separately or in dif-
ferent ratios (4).

And in 1999, Garcia Mingo was the first to publish a
report on the use of noble gases to produce sclerosing
foam. His first development was with helium. His pat-
ented device is called the Foam Medical System (14).
4. The introduction of ultrasound Doppler devices
in phlebology

The introduction of B-mode technology of ultrasound
equipment has led to real progress in phlebology.
Barber was the first to report the use of an ultrasound
Doppler in 1974 for diagnostic phlebological pur-
poses (2). And it was not until 1989 that Knight, Vin,
and Zygmunt were the first in the world to publish a
report on the use of an ultrasound machine to inject a
sclerosing agent (15). Their main purpose was to im-
prove the safety of sclerosing treatment, to stop the
so-called “blind” venous puncture and to prevent the
risk of misdiagnosis of intra-arterial sclerosant. They
proved that tracing the tip of the needle helps for ac-
curate intravascular injection, as well as prevents pos-
sible paravasal application. All their developments
are still relevant today and are included in the main
guidelines (14).

In 1993, Michael Schadeck made another significant
progressive step in phlebology. He mixed detergent
with atmospheric air and found that these small bub-
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WHKEKTHPaHe Ha MaJIK/ KOJIMYECTBA BBb3/AyX, 0e3 1a e
Ch3Ja/JIeHa NPEIBAPUTEITHO TIsSHA — CaMO J0 HSIKOJIKO
MIJIHIINTPA, HE € OMacHo 3a manueHTa (20,21,22).
Mayer u Briicke npe3 1957 r. mybnukyBat cbhoOre-
HHUE, Y€ HMHTPABEHO3HOTO HH)KEKTHpaHE Ha KOJH-
4yecTBa Bb3AyX 70 40 ml BbB BapUKO3HUTE BEHU HA
JOJIHUTE KpaiHHULM HE BOIM 10 BB3AYIIHU eMOOINU
1 MO3BYHU MHCYATH (17). OTHOCUTENHO MO CHIIOTO
BpeMe yUeHUTE PabOTST 10 BHEPSBAHETO B KIMHUY-
HaTa MpakTHKa W Ha JPYTH Ta30Be C LN M0-J00bp
KOHTpacT B paguoinorusata. Durant, Oppenheimer u
JpyTu Koseru cbiio npe3 1957 r. ycraHosBart, ue
WHTPABACKYJIApPHOTO WHXKEKTHpaHe Ha BBITICPOACH
JTHOKCH TI0-00pe BU3yAIIM3Upa UHTPAKAPAUATHUTE
CTPYKTYPU U KOpOHapHHUTEe chloBe. Taka, Onmaroxa-
peHUE Ha TEXHUTE Pa3pabOTKH, JHEC Ce paJBaMe Ha
ycnexurte Ha CO2-aHrnorpadusTa, KOsIToO ce mpuiiara
MIPY TMAUEHTH C JJ0Ka3aHa ajepris KbM CTaHAapTHHU-
T€ KOHTPACTHU BelecTna (6).

[Ipe3 1990 r. e ornevarana myonukanusita Ha Hess,
B KOSITO TOW KaTerOPUYHO OTXBBPJISI BHBEKAAHETO B
YOBEIKHsI OPraHU3bM Ha aTMOC(epeH BB3AyX Mopa-
I CTaHJAPTHOTO HAJIMYUE HA TOJISIM MPOIEHT a3orT,
KOMTO € TPYAHO Pa3TBOPUM B OHOJIIOTHYHUTE TE€UHO-
ctu. To#t e mokaszan, ye OMOJOTHYHHTE Ta30BE KHUC-
JIOPOJl U BBITIEPO/ICH AMOKCHJI Ca ¢ MHOTO I0-100pa
pasztBopumoct (11). B3 ocHOBa Ha HeroBUTE paspa-
0otku Cabrera BbBeX/1a B KIIMHMYHATA ()1€00IOTHY-
Ha mpakTHKa npe3 1994 r. BMecTo arMocdepeH Bb3-
JyX Ta30BeTe KUCIOPOJ W/UIH BBITICPOJCH THOKCH]
— TOOT/ICJTHO WJIU B Pa3IMYHU CHOTHOIICHUS (4).

A mpe3 1999 r. mepBu B cBeta Garcia Mingo my6:u-
KyBa ChOOLIEHHE 32 M3I0JI3BaHe Ha OJIaropoiHH ra3o-
BE 3a NOJIyyaBaHe Ha CKiepo3upamia nsHa. Herosara
IbpBa pa3padoTka e ¢ xenuil. [laTeHToBaHOTO OT HETO
YCTPOUCTBO ce Hapuya ,,Foam Medical System* (14).
4. BueapsiBaHeTo HAa YJTPa3BYKOBHUTE /I0MNJIEPOBH
ypeau BbB duiedosiorusita

Buenapsisanero Ha B-mode-texHosorusita Ha yaTpas-
ByKOBaTa amaparypa JoBele 10 HCTHHCKH IMPOrpec
BBB (urebonorusta. [Tepu Barber npes 1974 1. ¢b00-
1I1aBa 32 3MOJI3BAHETO Ha eXOrpad)cKu JOTIEPOB ara-
par ¢ nuarHoctiuuHa Qruedonoruuna uen (2). A ensa
npe3 1989 r. Knight, Vin u Zygmunt nmspBu B cBeTa
MyOJIMKyBaT ChOOIICHHUE 32 U3MOJI3BAaHE Ha YIITPa3By-
KOB anapat pH1 HHKEKTHPaHe Ha CKIEPO3UPall areHT
(15). Taxnara ocHOBHA 1T € J]a c€ MOJ00PH CHTYp-
HOCTTA TPH U3BBPILIBAHE HA CKIEPO3UPAILIO JICUCHHE,
Jla ce MPEyCTaHOBU C Taka HapedeHaTa ,,Clirna’ Be-
HO3HA MyHKIHS ¥ JIa CE MPEIOTBPAaTH ONAaCHOCTTa OT
MOTPEITHO MHTPaapTepUaiHO BbBEXKIaHE Ha CKIIEpO-
3aHTa. Te ToKa3BaT, 4e MpocIieNsIBaHeTO Ha BbpXa Ha
Wrjarta criomMara 3a TOY4HOTO MHTPaBa3ajHO WHKEKTH-
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bles in the vessel were an excellent contrast agent
(31). The ultrasound probe perfectly traced the move-
ment of sclerosing foam through the venous vessels
from the injection site in the proximal direction. In
June 1994, Juan Cabrera applied for a patent for his
“injection foam” (4). A year later, he presented his
first results from the treatment of varicose veins with
this foam under constant ultrasound control. But it did
not reveal how to prepare its “injection foam”. His-
torically, his name has been associated with pioneers
who offered and performed sclerosing treatment using
constant real-time ultrasound monitoring (14).

In 1999, Cabrera patented another way to make scle-
rosing foam. He used a dental polisher; a brush was
attached to it, which rotated from the electric motor
of the device at 8000 to 12000 revolutions per minute.
The brush was immersed in a cylindrical tall bottle
with a sclerosing agent. Carbon dioxide and/or oxy-
gen were supplied to it. The rotational movements of
the brush mixed the liquid with the gas and a scleros-
ing foam was formed (14).

5. Modern methods for preparation of sclerosing
foam

In 1997, Alain Monfreux came up with his original
idea for sclerosing foam: his liquid sclerosant syringe
was sealed with a sterile stopper and had a small gap in
the plunger. As the piston moved in the opposite direc-
tion of the plug and back from the gap, a small amount
of air entered, which turned the liquid into foam. This
method was then quickly adopted by French phlebolo-
gists (19). Nevertheless, in the same year in Germany,
Gillesberger proposed his own method, similar to the
French. Two years later in Italy, a team consisting of
Sadoun, Benigni, and Sandos Gaston presented their
own versions of the sclerosing technique offered by
Monfreux (30).

In 1999, two more interesting ways to create highly
viscous foam were published. The first was associated
with the name of Javier Garcia Mingo. It mixed heli-
um or carbon dioxide with liquid sclerosant in a closed
system, thus increasing the pressure inside. This mix-
ture left the closed system through an opening of very
small diameter in the form of sclerosing foam. It was
aspirated and injected into the patient’s vein (14).

In December of the same year, Lorenzo Tessari pro-
posed a completely new method, which is still rele-
vant today. This is the method with the two syringes
and the three-way tap between them. There is atmo-
spheric air in one syringe and a sclerosing agent in
the other. The synchronous movement of the two pis-
tons in the three-way valve creates turbulence, which
produces sclerosing foam. Shortly afterwards, Tessari
found that if he placed the tap in a semi-open state,
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paHe, KaKTo | Mpena3Ba OT eBeHTyallHa [TapaBa3aiHa
armMKanys. BCHuku TeXHU pa3pabOTKH ca aKTyallHH
U JIHEC U ca BKIIIOYCHU B OCHOBHUTE Taiiyiaiiuu (14).
[pe3 1993 r. Michael Schadeck npaBu HoBa chImecT-
BEHa MPOrpecuBHA Kpauka BbB (uiebonorusita. Toi
CMecBa JIETEPreHT ¢ aTMoc(hepeH Bh3AyX M YCTaHO-
BsdBa, Y€ TE3U MaAJIKM MEXYypue€Ta B CbJa Ca OTIMYHO
koHTpacTHO BemiecTBo (31). C exorpadckara conyia
H7ICAITHO Ce TIPOCIIe/IsiBa ABMKEHHETO Ha CKIICPO3Hpa-
miaTa I11s1Ha 110 BEHO3HUTE ChbJOBE OT MACTOTO HA WH-
JKeKTHpaHe B MpokcumaiHa nocoka. Ilpe3 ronu 1994
r. Juan Cabrera monaBa JOKyMEHTH 3a NMATEHTOBAHE
Ha HEroBaTta ,,MHKeKIMoHHa msaHa™ (4). Enqna roguna
MO-KbCHO TOU npeaAcTaBs MbPBUTE CHU PE3YJITATU OT
JICYCHUETO HA CTBOJIOBH Pa3ILIUPEHN BEHH C Ta3H TIsTHA
T0J] IOCTOsIHEH exorpadcku KoHTpous. Ho He paskpu-
Ba HA4YMHA HA MMPUT'OTBAHE HA HECroBaTa ,,MHKCKINOH-
Ha nsgHa™. OT ucTopHyecka TieHa TOUYKa HEroBOTO
HMe ce CBBP3Ba C MMOHEPHTE, KOUTO MpeJyiarat 1 u3-
BBPIIBAT CKIEPO3UpALIO JICUCHNE, U3TOJI3BANKH MO~
CTOSTHEH exorpad)CKu KOHTPOJI B peaiHo Bpeme (14).
[Ipe3 1999 r. Cabrera nmaTeHTOBa APYr HAYMH 32 I10-
JIy4aBaHE Ha CKJIepo3upalla IsHa. Tol nmosassa cro-
MaTOoJIOTHYEH TIOJIMpAILl ype; KbM HEero € 3aKperneHa
YeT4uIa, KOATO Ce BBPTH OT EJIEKTPOMOTOpa Ha ypena
¢ 8000 mo 12 000 oGopora B MuHyTa. Yerunnara e
NOTOINCHa B NWJIMHAPUYHA BHUCOKa CTBKJICHHUIIA CbHC
ckiiepo3upai areHt. KeM Hero ce mogasa BbBIVIEPO-
JICH JIBYOKHC W/WIA KUCIOpOA. BbprenuBure 1BU-
JKCHUsI Ha YeT4uIaTa CMECBaT TEYHOCTTa C ra3a U ce
ToJTy4aBa ckieposupaiia msHa (14).

5. CbBpeMeHHU METO/AM 32 MPUTOTBsIHE HA CKJIe-
po3upaiia nsHa

[pe3 1997 r. Alain Monfreux npemara cBost Opuru-
HaJTHa W7es 3a CKIepo3upalia IsHa: MpeiokKeHara
OT HEro CIPHHIIOBKA C TEUESH CKJIEPO3aHT € 3aTareHa
CbC CTEpHJIHA Tama, a Ha OyTanoTo MMa MajbK Tpo-
uer. [Ipu qBrKeHneTo Ha OyTauoTO B TIOCOKA CPeLLy
TarnaTta u 0OpaTHO OT IMPOLENa HABIU3a MAJIKO KOJIHU-
YECTBO Bb3/YX, KOMTO MPEBPBIIA TEYHOCTTA B IIIHA.
To3u MeToz ToraBa Oun Gbp30 BB3NPHET OT (HPEHCKHU-
Te hedonosu (19). HezaBucumo ot Hero npe3s chblia-
ta roguHa B ['epmanus Gillesberger npesyiara cBoii
MeToJl, nofobeH Ha (peHckusi. [IBe TOJMHU MMO-KbC-
HO B Wtanus xonektuB ot Sadoun, Benigni u Sandos
Gaston npejyiarar CBOM BapUaHTH Ha CKJIEPO3Hpalia-
Ta TEXHUKA, peyioxkena ot Monfreux (30).

[pe3 1999 r. ce myOnuMKyBar olie 1Ba HHTEPECHU Ha-
YHHa 32 Ch3/laBaHe Ha BUCOKOBHCKO3HA MsiHA. [I5pBu-
AT € CBBbp3aH ¢ uMmero Ha Javier Garcia Mingo. Toi
CMeCBa B €/IHa 3aTBOPEHA CHCTeMa XeIHid TN BhIJIe-
POZIECH ABYOKHC C TEUEH CKIEPO3aHT, KATO HAJISITAHETO
M0 TO3W HAa4YMH BBTPE CE MoBUIIaBa. Ta3u cmec Ha-

the diameter of the gap in the tap, where the liquid
and atmospheric air passed, became smaller, which
significantly improved the quality of the sclerosing
foam. For the first time in the world, an extremely fine
high-viscosity creamy foam was obtained (34). The
method was quickly adopted throughout Italy, and
even in 2001 the relevant guidelines were published
to standardize the rules for creating this foam (14).

In 2000, Trinidad Vazques Magdiel developed a spe-
cial device for creating sclerosing foam by directing
oxygen to the liquid from a detergent through a fil-
ter. The resulting foam was deposited on a membrane
from which it is aspirated with a syringe (14).

It was found that until 2000, all attempts to create
sclerosing foam showed the same drawback—the in-
ability to reproduce foam with the same parameters.
Each new foam had a different consistency from the
previous one and different homogeneity. Therefore,
scientists have begun looking for ways to create foam
with good reproducibility, new ways and methods that
are close to the proposed technique of Tessari. In the
laboratory, the focus was mostly on foam with bet-
ter stability. The scientists’ experiments were focused
on the most correct ratio of liquid and gas, the size
and type of syringes, the type of connecting element
between them, the size of the nozzle, etc. As the best
way to obtain sclerosing foam, the use of two 10 mL
syringes was proposed, in one of which 8§ mL of air is
aspirated through a sterile filter with pores of 0.2 um,
and in the other—2 mL of sclerosing substance. Both
syringes must be luer-lock and connected to a suitable
adapter. They are located in one plane—opposite each
other. In the beginning, only one plunger is used—
the syringe with liquid: it is pressed five times against
resistance. This mixes the liquid with the sterile air.
The resulting 10 mL of foam is then transferred in
successive pumping movements from one syringe to
the other. Finally, a well-homogeneous high-viscosity
sclerosing foam is obtained (14,39,40,41). In the sci-
entific literature, this method is described as DSS—
Doppelspritzensystem—a system of double syringes,
or as Tessari-DSS (40).

In 2001, Gachet published his method for creating
sclerosing foam, which in principle closely resembles
the Fliickigers methodology of 1956 (14).

In the same year, a third European patent was issued to
the team of Harman, Pollock, and co-authors for their
development: two vessels, one with liquid—deter-
gent, and the other with compressed air, are connected
by a narrow gap. When air passes from one vessel to
another, where the liquid is, a highly viscous foam is
obtained (12).

In 2001, a newly created computer-mechanical device
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MyCKa 3aTBOpPEHATa CUCTEMa Mpe3 OTBOP ¢ MHOT'O Ma-
JBK IMaMeThp 1oJ| popmara Ha CKIIepo3upalla sHa.
Ts ce aciuprpa U BbBEXkK/1a BbB BeHATa Ha MAIMCHTA
(14).

[Ipe3 nmexemBpu chiiata roguHa Lorenzo Tessari
npejasara CbBbPUIEHO HOB METOJ, KOHTO M JI0 JHEC
¢ akTyasieH. ToBa € METOIbT C JIBETE CIIPUHIIOBKH H
TPUITBTHHSL KPaH MEKAYy TAX. B enHaTa cripuHIIOBKA
nMa atMocdepeH Bb3/yX, a B Apyrara — CKJIepo3upar
areHT. [Ipy CHHXpOHHOTO IBH)KEHHME Ha ABeTe OyTana
B TPHUITBTHHUS KPaH CE Ch3/aBa TypOYJICHIHs, KOSITO
,»IPOM3BEXKA* CKiIepo3upalia MsHa. Manko ciex
ToBa Tessari e ycTaHOBWII, Y€ aKo MOCTaBH KpaHa B
MOJYOTBOPEHO CHCTOSIHUE, AUAMETHPBHT Ha TpoLena
B KpaHa, KbJICTO IPEMUHABAT TEYHOCTTa U aTMochep-
HUAT BB3IYyX, CTaBa MO-MaIbK, & TOBA 3HAYMTEIHO
noJo0psiBa KauecTBOTO HAa CKIJIEpo3MpaliaTa IsHa.
3a IBbpBH BT B CBETA CE € MOTYYMIIa U3KIIOUUTEITHO
(buHa BUCOKOBHCKO3HA KpeMooOpa3Ha rsiHa (34). Me-
TOIBT OBP30 € BB3IpHUeT B Lsuia UTanus, kato qopu
mpe3 2001 r. ca myOJMKyBaHU ChOTBETHUTE raii yiaii-
HU, KOUTO J]a CTaHJapTU3UpaT NpaBuiaTa 3a Cb3aBa-

Fig. 1. Ready-made kit with silicone-poor syringes, one of which
is with sterile air

Fig. 3. 10 mL of foam is divided into the two syringes
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developed by Hamel and Desnos was reported. These
scientists, together with colleagues, launched a pro-
spective randomized study in patients with stem vari-
ces of the saphenous vein. They compared the results
of the applied treatment with 3% foam with the results
in patients who received standard treatment with 3%
liquid sclerosant (14).

In 2002, doctors Wollmann and Schliephake, who
worked in Wiesbaden for the manufacturer of scle-
rosing agents Kreussler, proposed their own method
for mixing sterile air with a sclerosing agent, placing
the liquid in a special cartridge. Work was underway
to address the identified shortcomings of this system,
and in 2005 a significantly improved version of the
Tessari-DSS system was published for the first time.
It‘s called EasyFoam. The first novelty is the use of
special syringes with low silicone content. Second:
the amounts of gas and liquid on the scales of the two
syringes are precisely determined (Figs. 1 and 2).

It was found that when complying with the ratio of 7.4
mL of gas:1.6 mL of liquid, the resulting foam has the
highest qualities. EasyFoam is available with sterile
air in one syringe. The resulting foam has a high vis-

Fig. 2. Articulated syringes with 7.4 ml sterile air and 1.6 ml
sclerosing agent

Fig. 4. Foam with high viscosity and stability
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He Ha Ta3u 1sHa (14).

IIpe3 2000 r. Trinidad Vazques Magdiel pa3pabot-
Ba CIICIMAJICH ypell 32 Ch3/laBaHe Ha CKIepOo3upalna
Ms5IHA, KaTO KbM TEYHOCTTAa OT JETEPreHT HacouBa
npe3 punThp Kucaopo. [loxyuenara nsna ce otiiara
BBbPXY MEMOpaHa, OT KOSITO Ce aclupupa ChC CIPHH-
oBka (14).

Vcranoseno e, ue 10 2000 r. BCHUKU OIUTU 3a Ch3-
JlaBaHe Ha CKIIepO3upallia MsHa MOKa3BaT eArH U ChII
HEJIOCTaThK — HEBB3MOXKHOCT OT BB3IMPOU3BOJICTBO
Ha I11Ha € €JHA U CBIUIN MapaMETpH. Bcsika HoBa nmsiHa
Owa ¢ pa3nMyHa KOHCHUCTEHLMs OT MpeaxoaHaTa H
C pasziIMYHa XOMOTEHHOCT. 3aTOBa YYEHHTE 3arou-
BaT J]a THPCAT HAUMHM 32 Ch3/IaBaHe Ha IIsHA ¢ 100pa
BB3MIPOU3BOAUMOCT, HOBU HAYUMHU U MCTOJAU, KOHUTO
Ja ca ONM3KM ¢ MpejioKeHaTa TeXHHKa Ha Tessari.
B nabGopartopuu ycnoBus ce e paboTuiio Hail-Beue 3a
siHa ¢ mo-1o0pa crabunHoctT. ONUTUTE HAa YYCHHUTE
ca OMJIM HACOYEHH KbM HAil-TIPaBUIIHOTO CHOTHOIIIE-
HHUE Ha TCYHOCT Y ra3, roJiIeMrUHaTa U BUJa Ha CIIpHUH-
IOBKUTEC, BUAa HAa CBbpP3BalllUA CJICMCHT MCKAY TAX,
rojieMHHaTa Ha Jiro3ara u T.H. Kato Hail-100bp HaunH
3a [oJTyuaBaHe Ha CKIIEPO3Hpala MsiHa € IPeI0KEeHO
M3M0JI3BAHETO Ha JIBE CIpuHIOBKK OT 10 ml, karo B
eJIHaTa ce acnupupa Bb3ayx 8 ml rpe3 crepuieH (ui-
Thp ¢ iopu oT 0,2 pm, a B gpyrara — 2 ml ckiiepo3upa-
IO BELIEeCTBO. J[BeTe CIPUHIIOBKH ca 33bJIKUTEIIHO
luer-lock u ca cBbp3anu ¢ moxxoms aganrtep. Te ca
Pa3moyoKeH B €HA PaBHUHA — €JlHa Cpelly Apyra.
B Haganoro ce paboTu camo C €IHOTO OyTajio — Ha
CIIPUHIIOBKATA C TEYHOCT: TIET ITBTH CE HATHCKA CPEILLy
CBIPOTUBIICHUE. Taka ce cMecBa TEYHOCTTA ChC CTe-
puiHus BB3ayX. Ciie ToBa B MPOIBIKEHUE Ha CelIeM
mpTH noydeHara 10 ml msiHa ce mpemecTBa ¢ mocie-
JAOBATCJIHA NOMIICHU ABWIKCHUSA OT €1HaTa B JApyraTta
cnpuHioBKa. Hakpas ce momy4yasa go0pe XoMOreHHa
BHCOKOBHUCKO3HA ckiiepo3upama msiHa (14,39,40,41).
B Hay4HaTa auTeparypa TO3M METOJI C€ ONKCBA KaTo
,»DSS“ — Doppelspritzensystem — cuctemMa Ha JBOM-
HUTE CIPUHIIOBKH, WK Kato ,, Tessari-DSS* (40).
ITpe3 2001 r. Gachet my0OarKyBa CBOW METOJ 3a Ch3-
JlaBaHe Ha CKJIEpO3Mpalla Is1Ha, KOWTO MPUHIIMIIHO
MHOI'0 Hamojo0siBa meronukara Ha Flickigers ot
1956 1. (14).

[pe3 crpliata roguHa € W3IaJCH TPETH EBPOIEHCKU
naTeHT Ha KoyiektuBa Harman, Pollock u chaBTOpH 32
TAXHaTa paspa60TKa: JBa CbJa, CAUHUAT C TCHHOCT —
JETEPreHT, a APYrusaT ¢ Bb3AyX IIOJ HaraHe, ca ¢
CBBP3aHHU TMOMEK/IY CH C TeceH mpoter. [Ipu npemu-
HaBaHC Ha Bb3yXa OT €AUHUA Cb/ B APYTI'Ud, KbACTO €
TEYHOCTTA, C€ MOJIy4yaBa BUCOKOBUCKO3HA IIsHA (12).
IIpe3 2001 r. ce cpoOIIaBa 32 HOBOCH3/IAICHO KOM-
MOTHPHO-MEXaHHMYHO YCTPOWCTBO, pa3pabOTEeHO OT

cosity and greater stability (Fig. 3 and 4).

The fourth novelty is the special adapter that connects
the two syringes (Fig. 1, 2, and 3).

This system has been tested in the following years in
several randomized clinical trials and has been shown
to be effective (14). It is currently considered to be
the method of choice in the preparation of foam for
sclerosing treatment.

CONCLUSION

With the introduction of the method of foam sclero-
therapy, significant successes have been achieved in
the sclerosing treatment of varicose veins. It is possi-
ble in the near future for new more advanced methods
to be proposed and validated in clinical practice. For
now, however, foam sclerotherapy is the cheapest and
most profitable method for radical treatment of vari-
cose veins (3,16,24-28). Provided that it is performed
according to the rules, the success rate is over 95%
and the chance of recurrences is minimized. At the
Phlebological Congress in Bologna in 2003, John Ber-
gan openly stated: “Foam is the future of varicose vein
treatment” (14). His conclusion is still valid today.
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Hamel u Desnos. Te3u y4eHu, CbBMECTHO C KOJIETH,
CTapTUpaT NPOCHEKTHBHO PAaHIOMHU3UPAHO H3CIIE/-
BaHE IMPH MAIMEHTH ChC CTBOJIOBU BapHIM Ha BEHA
cadena marna. CpaBHsIBaT pe3yaTaTHTE OT MPHIIOKE-
HOTO JieueHue ¢ 3%-oBa MsiHa ¢ pe3yaTaTuTe MpHy na-
LUEHTH, Ha KOUTO € U3BHPLICHO CTAaHJAPTHO JICUCHUE
¢ 3% Teuen cxieposanrt (14).

[Ipe3 2002 r nekapure Wollmann u Schliephake, kou-
TO paboOTAT BBHB Buii30aneH npu NMpou3BOAUTENS HA
ckiepo3upamu areHtu Kreussler, npeanarar co0ct-
BEHa METOJIMKa 32 CMECBAaHE Ha CTEPHJICH BB3/YX ChC
CKJIEpO3MpAlll areHT, KaTo TeYHOCTTa € TMOCTaBCHA B
crienuaieH naTpoH. Pabotu ce BbpXy OTCTpaHsIBaHE
Ha KOHCTAaTHpaHUTE HEJOCTATHIM HA Ta3U CUCTEMA,
kato nipe3 2005 T. e myOnuKyBaHa 3a TbPBU BT 3HA-
YUTEJTHO MOI00pEeHa Bepeusi Ha cucTemara Ha Tessari-
DSS. Hapeuena e ,,EasyFoam®. Kato mbpBa HOBOCT
ce oTOeNsI3Ba U3MO3BaHE Ha CIICIIHAIHH CIIPUHIIOBKH
C HHMCKO CHJIMKOHOBO ChABpKaHHe. BTopo: TouHo ca
OIIpe/ICICHH KOJIMYECTBATa I'a3 M TEUHOCT Ha CKAINUTE
Ha JIBeTe CIPUHIOBKY (¢ur. 1 u 2).

YcraHoOBeHO e, 4e TIpH Cra3BaHe Ha CHOTHOIICHHE-
To 7,4 ml ra3 : 1,6 ml Te4HOCT IOJTy4YeHATA TISIHA € C
Hal-BUCOKU KadecTBa. ,,BasyFoam™ ce mpemnara csc
cTepuiieH aTMocepeH Bb3/IyX B €1HaTa CIIPHHIIOBKA.
[Nonyuenara msHa € ¢ TOJSIM BUCKO3UTET U MO-TOISIMA
ctabuHOCT (dur. 3 u 4).

YeTBbpTaTa HOBOCT € CIELMAIHUAT aJanTep, KOUTO
CBBp3Ba ABETE CIpUHIOBKH (Pur. 1,2 u 3).

Ta3u cucrema e TecTBaHa mpe3 clieIBaIUTe TOANHH B
HSIKOJIKO PaHAOMH3UPAHH KIMHUYHHU [TPOYYBAHHUS H €
¢ nokazana eextuBHocT (14). B HacTosims MOMEHT
CE CUMTa, 4e TS € METO/1 Ha H300p IPH OATOTBSHE Ha
T5THA 32 CKJIEPO3HUPALIO JICYCHHE.

3AKJIIOYEHUE

C BBBeXIIaHE HA METO/Ia MITHOCKJIEPOTEPAIHs Ce T0-
CTHTHaXa 3HAYUTEITHH YCIIEXH IMPH CKICPO3UPAIIOTO
JIeUeHHEe Ha pa3lInpeHu BeHU. BB3MOXKHO € B OITU3KO
ObJelIe B KIIMHUYHATA MTPAKTHUKA Ja Ce TMPEeAIoKaT U
YTBBP/ISAT HOBH TI0-aBaHTapIHU METO/TU. 3acera obaye
MISTHOCKJIEPOTEepanusiTa Ce sBsIBa Hall-eBTUHHAT U W3-
TOJICH METO/I 33 PaINKAITHO JICYCHNE Ha BapUKO3HATa
oomect (3,16,24-28). Ilpu ycrnoBue, 4e € U3ITBIHEHA
10 IIpaBUJIATa, yCIeBaeMOCTTa € HaJ 95% u mosBarta
Ha peuuauBH € cBeneHa 10 MuHumyM. Ilpes 2003 r.
Ha ¢uebonorndnus KoHrpec B bonons John Bergan
OTKPHTO 3asBU: ,,lIsHaTa € OB/eneTo Ha JeYSHNETO
Ha pazmupenute BeHu' (14). HeroBoro 3akiroueHne
€ BaJIMIHO U JTHEC.
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