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Medical Treatment in Germany

Germany takes a leading lepmaHns 3aHMMaeT nANpyloLuyto
position in medicine. no3nuuio B 06n1acT MeAULIMHBI.

German hospitals, clinics and medical | '€pMaHckue 60bHULbI, KIMHAKY U [O-
doctors enjoy an excellent reputation. | KTOPa UMEOT NPEKPACHYH penyTaLuto.

The continuously rising number [0CTOSIHHO PACTYyLLEe YMCNIO MHOCTPaH-
of patients, who come to Germany HbIX NAUMEHTOB, KOTOPbIE NPUE3XKAKOT B
to receive medical treatment and ['epMaHuio Ha neyeHme, NoATBEPXAAET
support, strongly confirms this fact. 9TOT (paKT.

Patients from the Gulf States gladly MaumneHTbI Co BCEro Mupa ¢ ya40BoJb-
come to Germany to receive medi- CTBMEM elyT B ['epMaHuio Ha neyeHue,
cal treatment because they regard MOCKOJbKY paccMaTpusaroT IepManuio
Germany as a safe place and rely on kak 6e30nacHyt CTpaHy 1 J0BEPSOT
German clinics and physicians. HEMELKMM KIIHUKaM v Bpayam. OHu
They feel welcome as guests and YYBCTBYIOT Ce051 XXENaHHbIMU FOCTAMM 1
enjoy that they are encountered in HacnaXxatTcs MECTHLIM FOCTENPUNM-
an open-minded and friendly way. CTBOM.

German Medical Council, partner of I"epmaHckuit MeguumnHekuii CoBeT SBNS-

renowned German hospitals, clinics eTCs NAPTHEPOM WM3BECTHBIX HEMELIKUX
and specialized practices, organizes KIMHWK, MENLIMHCKWX LEHTPOB, CreLy-
the best medical treatment for annCTOB M OPraHM3yeT caMmoe Nyuluee
patients from all over the world and NeyeHre Ans NaLUMeHToB CO BCEro MUpa,
offers them a full service package. npeanaras M BeCb CNEKTP YCNyr.
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Editor's Note

Dear Reader,

The healthcare sector is one of
the world's fastest-growing
industries. Many countries are
investing heavily into expand-
ing their healthcare systems.
At the same time, many
patients across the globe are
heading out to find medical
treatment that best suits their
needs.

The German Medical Journal
is a digital trade journal for the
global medical community.

It is dedicated to medical and
scientific progress and serves
to promote international know-
ledge transfer.

Within a few years, the journal
has become one of the most
respected and most widely
read medical trade publications
in the world.

The German Medical Journal
owes its success to its expert
content and the Internet.

The Web is the ideal commu-
nication channel for media of
global relevance. Digitalisation
combined with networking,
media partnerships, collabora-
tions and other activities have
tripled the readership of the
German Medical Journal.
Anyone with a smartphone has
instant access to the journal at
any time and any place.

In the spring of 2013, the GMJ
was a media partner of impor-
tant international medical trade
shows such as the MedExpo
in Jeddah, Saudi Arabia, the
SMTS Shanghai Medical &
Healthcare Tourism Confer-
ence in Shanghai, China, and
the 16th SE-Asian Healthcare
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Show in Kuala Lumpur, Ma-
laysia. Our agenda for future
media partnerships so far
includes the Oman Healthcare
Conference in autumn 2013 in
Muscat, Oman, the Internation-
al Medical Tourism Conference
& Exhibition in China 2013 in
Shanghai and the IMF Interna-
tional Medical Forum 2014 in
Kiev, Ukraine, which we will
also be attending.

Globalisation gives people the
opportunity to take advantage
of medical knowledge and
benefit from medical progress
at any place in the world that
has Internet access.

We are always delighted by the
large amount of feedback we
receive from many countries all
over the world and would like
to thank you for it.

Enjoy your
German Medical Journal

Nadine Baume
Managing Director

Noporue untatenu!

CeKTop 34paBoOXpaHeHus SBns-
€T7Cs 04HOW U3 Hanbonee 6bICTPO
Pa3BUBAIOLLMXCS OTPACNEN B MUPE.
MHorve cTpaHbl BKNaablBatoT 3Ha-
YUTENbHbIE CPEACTBA B YNyuLleHne
CBOMX CHCTEM 3PABOOXPAHEHMSI.
B T0 e Bpemsi, MHOTME NauueHTbl
€3[51T N0 BCEMY MMPY B MOMCKaX
NIEYEHNS, KOTOPOE MaKCUManbHO
COOTBETCTBYET WX NOTPEBHOCTAM.

Hemeuxuit MenumHckmia XypHan
NpeLCTaBnseT Co60M ANEKTPOHHBIN
NPOchEeCCHOHANBHBIN XXYpHAN ANs
MWPOBOTO MELAMLIMHCKOr0 coobLLe-
ctBa. OH NOCBSALLEH MEeAULIMHCKOMY
W HAYYHO-TEXHUYECKOMY NpOrpeccy
W COLENCTBYET MEXAYHAPOAHOMY
06MeHy 3HaHuUsIMU. B TeueHwe He-
CKOMbKMX NIET XKYpHAN CTan 0fHUM
13 caMblX YBAXKAEMbIX W CamblX
YMTAEMbIX MEULMHCKMX M3AaHWI

B MUpE.

Hemeukuii MegnumHekuin XypHan
00513aH CBOMM yCNEXOM CoAepKa-
HUIO 9KCMEPTHOrO YPOBHS U UHTEp-
HeTy. Be6-npocTpaHCTBO ABASETCS
naeanbHbIM KaHanom CBA3N fns
CPenCTB MaccoBOM MH(OpMALMK,
UMEIOLLMX rNO6aNbHOE 3HAYEHME.
lMepeBog B UncpoBom hopmaT B
coueTaHu co BceMupHo ceTbio,
COTPYAHUYECTBOM C Macc-Meama,
Apyras LesTenbHOCTb B TpU pasa
YBEJMUMIN UMTATENBCKYHO ayau-
Topuo Hemeukoro MeauumHekoro
KypHana. Jlo6oit yenosek co
CMapTOHOM UMEET MrHOBEHHbIi
AOCTYM K >XXypHany B nto6oe Bpemst
1 B Nto6OM MecTe.

Bectoit 2013 roaa, Hemewkuia
MeaununHekuin XypHan 6bin
WHOPMALMOHHBIM NAPTHEPOM
BAXKHbIX MEXAYHAPOAHbIX MEaK-

http://www.facebook.com/GermanMedicalJournal
https://twitter.com/GermanMedicalJo

OT pepakumm

LIMHCKMX BbICTABOK, TakmX, KaK
MedExpo B [xuazne, Cayaosckas
Apasus, SMTS Shanghai Medical
& Healthcare Tourism Conference
B LLlanxae, Kutan v 16th SE-Asian
Healthcare Show B Kyana-Jlymnyp,
Manaiiaus.

Hawa nporpamma 6yayLuero
Meaua-napTHepCTBa BKOYaeT
KOH(epeHumto Oman Healthcare
Conference oceHbto 2013 roga B
Mackate, OmaH, a Takxe Mexay-
HapOLHbIA MeANLMHCKMIA (hopyM
2014 B Kuese, YkpauHa, B KOTOPOM
Mbl TAKXXe NPUMeM y4acTue.

mobanu3auust aeT NoasaM BO3-
MOXXHOCTb MONY4UTb MeAMLIMHCKME
3HAHWUS W y3HATb O NOCNEAHMX
LOCTUXXEHUSIX MEMLMHCKOrO Npo-
rpecca B Nto60M MECTE B MUpe,
rae ectb 4OCTYN K MHTEpHETY. Mbl
BCerfa pagbl 60MbLLIOMY KOnUYe-
CTBY 0T3bIBOB, KOTOPbIE NOMNyYaeM
W3 MHOTUX CTPaH MUpa, W XoTenu
bl nobnarofapuTh Bac 3a aTo.

lMonyunTe yROBONLCTBUE OT
HemeLkoro meanumHcKoro
XypHanal
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CopepxaHue

KomnnekcHas ayrmeHTaums KocTu 1
MMNIAHTaUMOHHbIE NPOLELYpbI

[iByxatanHble onepauuu
(in situ splitting) B xvpyprum paxa
neyeHn: Hemeukas nHHoBaLus

CuUnuKOHOBbIE
MMNNAHTaThbl 4151 YBENUYEHMS
rpyom — O63op

CoBpeMeHHble METOAbI
NEYEHNs HeBpanTuu
TPOWHWYHOTO HepBa

Ileyenne meTacTaTnyeckoi
MenaHombl B 2013 rogy

HoBbIM METOZ BBELEHWS METUIIEHOBOTO
CUHETO B HYXKHIOK LMTOBUAHYHO
aptepuio (HLLA) ans o6Hapy>xeHns
NapaLmMTOBUAHbIX XXene3 BO BPEMS
onepaunmn Ha LMTOBUAHOW 1
NapaLUMTOBUAHBIX Xenesax

— NEPBbIN OMNbIT NPUMEHEHNS B
NOBCELHEBHON XMPYPrvecKom
NpakT1Ke B paMKax NpoCneKTUBHOMO
O[IHOLIEHTPOBOr0 HAabNKAATENbHOMO
nccnenoBaHus
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Dental Implantology

Prof. Dr. Dr. F. G. Draenert, MD
Dr. D. Huetzen, MD
Prof. Dr. Dr. A. Neff, MD

Background

An appropriate bony situation
is essential for dental implant
placement and bony support
of soft tissues (pink esthetic).
Loss of teeth often results in
complex horizontal and verti-
cal alveolar ridge defects.
They demand advanced bone
augmentation techniques for
reconstruction.

Purpose

We present the different tech-
niques and materials used in
complex bone augmentation.
Clinical cases show the ap-
plication of the methods in the
clinical setting.

Materials and Methods

We present current techniques
and materials used in complex
bone augmentations. Clinical
cases show the application

of the methods in the clinical
setting. Applied techniques
include: stabilized guided bone
regeneration, autologous local
block augmentation, modified
techniques such as Gellrich
shell technique, including pi-
ezosurgery, pelvic bone blocks,
complex materials such as
graft-derived bone blocks, and

their unique handling problems.

German
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Results

Successful basic principles
are: reduction of cortical bone
healing due to long remode-
ling time and possible late
loss; extended application of
materials with interconnecting
porous system and particulate
material resulting in fast heal-
ing analogous to cancellous
bone; mechanical stabilization
of the augmentation to allow
bone healing in vertical defect
situations.

Conclusions

Guided bone regeneration and
autologous bone blocks with
minimal cortical thickness and
a high volume of particulate
material are most favorable
techniques.

Key words: dental implantolo-
gy; bone augmentation; dental
implants

I. BASICS

Bone Morphology

The two morphological forms
of bone are cancellous and

compact bone (36, 88) (see
Fig. 1). Cancellous bone shows

BeopgHas uHgopmMaums

XopoLee COCTOSHNE KOCTHOM TKa-
HM UMEET 60NbLLOE 3HAYeHNe Ans
CTOMATONOrMYECKON MMMAHTaLMN
W KOCTHOW NOJAEPXKKM MSITKNX TKa-
Heii (P030BOM 3KTETUKM). MoTeps
3y60B 4aCcTO NPUBOAMT K CNIOXKHBIM
FOPM3OHTANbHBIM U BEPTUKANbHbIM
fedexTam anbBeonspHoro 0TpocT-
ka. [103TOMy ANns PEKOHCTPYKLMH
LOMKHbI NPUMEHSTLCS NEPeaoBbIE
METO[bl ayrMeHTaLuM KOCTHO
TKaHM.

LUenb

Mbl npeacrasnsem pa3nnmyHble Me-
TOAbl U MaTepuanbl, UCNONb3yemMble
npv KoMNJiIeKCHOM HapalluBaHun
KOCTHOIA TKaHuW. KnuHuyeckue cny-
Yan AEMOHCTPUPYIOT NPUMEHEHME
METOA0B B KIMHUYECKOM NPaKTuKe.

Matepuansl u MeTOAbI

MbI npeacTaBnsieM COBPEMEHHbIE
METOAbI M MaTepualbl, UCOMb3ye-
Mble NPy KOMMJIEKCHOM ayrMeHTa-
Lmn kocTW. KnnHuyeckue cnyyau
AEMOHCTPUPYIOT NPUMEHEHNE
METOZ0B Ha npakTuke. Mpumens-
€Mble METObl BKIOUAIOT: CTa-
OMIN3MPOBAHHYIO HaNPaBEHHY!o
pereHepaumio KOCTH, ayrMeHTaLmio
C NOMOLLbO 2yTONOTMYHOr0 610K,
MOAMCULIMPOBAHHbIE METObI, KaK
Hanpumep, METOA «PaKoBUHA»
Gellrich, Bkmtouas nbe30x1pypruto,

[eHTanbHas UMNIaHToNoOrUs

610KN W3 KOCTENA Ta3a, CNOXHbIe
MaTepuansl, kax, Hanpumep, KocT-
Hble 6510KW U3 rpadpToB ¢ Npobne-
Mamu py4Hon 06paboTky.

PesynbTatsbl

OCHOBHbIMM MPUHUMNAMK YCreLL-
HOV ayrMeHTauum SBNSHOTCS:
PeRyKUNS KOPTUKANBHOMO 3aXKMB-
NEHNS KOCTEN W3-3a ANUTENbHOTO
BPEMEHN PEMOJENNPOBAHNS 1
BO3MOXKHbIX MO3AHNUX MOTEPb
KOCTHOM TKaH#; LUMPOKOe NpuMe-
HeHWe maTepuasnos C B3aNMOCBS-
3YHOLLEI NOPUCTON CTPYKTYPOM ¢
rpaHyMPOBAHHOrO MaTepuana, Yto
NPUBOANT K BbICTPOMY 3aXMBAE-
HUI0, aHANOTMYHOMY 32XKVUBMEHMIO
ry64aTtoi KoCTu; MexaHu4eckas
cTabunmuaauun ayrmeHTaunm, 4to
06ecneunBaeT 3aXMBNEHNE KOCTH
Npu BepTUKaNbHbIX AedhekTax.

BobiBoAb!

HanpaBsneHHas pereHepauus KocTv
W ayTOMNOrMYHbIE KOCTHbIE 6/10KM

C MUHUMAbHOW KOPTUKANBbHOM
TOMLMHON W 60NbLUNM 06BEMOM
rpaHyaMpOBaHHOrO MaTepuana
ABNSETCS Hanbonee aPGeKTUBHLIM
METOLOM.

KntouyeBble cnoBa; CTOMaTonoru-
yeckas UMNNIaHTONOrMs; ayrMeH-
Tauns KOCTHOW TKaHW; 3ybHble
UMMNaHTaThI
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Fig. 1: Left: Bone morphology of compact and cancellous bone; right: Two-
times sequence marking with tetracycline in the rabbit patellar groove model

shows the lamellar bone healing.

a trabecular structure with an
internal lumen containing bone
marrow that serves as a source
for pluripotent stem cells and
vessels during the healing
process. Healing starts in a
lamellar fashion from the bone
marrow space. Cortical bone is
a compact and stiffer structure
with higher mechanical stability
and limited internal remodeling
capabilities. The internal struc-
ture of both bone tissues is
lamellar as described above.

Histomorphology of bone
distinguishes between lamellar
bone of complex structure and
plexiform bone (see Fig. 1) (36,
88). Plexiform bone does allow
fast healing and growth but
only simple structures of or-
thogonal primary osteon struc-
ture with a mechanical overall
weakness of evolutionary
relevance in large organisms.
It is therefore often found in
small mammals such as mice,
rats, and some rabbits. Larger
mammals including pigs, dogs,
and humans have a complex

lamellar bone structure.
Ontogenesis of bone in hu-
mans starts with embryonal
plexiform bone structures lead-
ing to the mature bone struc-
ture with secondary osteons
(Haversian system).

The structure principle of com-
pact bone consists of osteons
with a central Haversian canal
containing osteocytes and ves-
sels, surrounded by mineralized
matrix lamellae and interstitial
lamellae (see Fig. 1) (88).
Osteocytes are connected with
each other via gap junctions
through the Canaliculi ossei.
Cancellous bone trabeculae are
similar in structure.

Periosteum separates bone
from surrounding connec-

tive tissue and consists of

two layers: Stratum fibrosum
(external) and Stratum osteo-
genicum (internal) containing
nerves, vessels and also osteo-
genic progenitor cells allowing
chemotactic migration during
bone healing.

[leHTanbHas UMNNIaHToONOrUs

Puc. 1: Cnesa: Mopchonorvs KoMnakTHOM 1 ry64aToit KocTu; cnpasa: [1Byxpasoas
nocnefoBaTenbHas MapkupoBKa ¢ TETPALMKIIMHOM Ha MOAENN NepesioMa HafKoneH-
HMKa KponKa nokasbiBaeT NamennsapHoe 3aXKmBIeHNe KOCTU.

I. BasucHas MHdopmauus
Mopdonorus kocTu

[Byms Mopchonornyeckumm op-
Mamm KOCTH SBASoTCS rybuartas

1 KOMMaKTHas KOCTHas TkaHb (36,
88) (cm. puc.1). MN'y6uaTas KocTb
nMmeeT TpabekynsapHYo CTPYKTYpPY C
BHYTPEHHIMM NPOCBETaMM, COAEP-
XKalLLUMMW KOCTHBIA MO3I, KOTOPbIiA
CINYXMWT B KQ4YECTBE MCTOUHMKA
ANS NIIOPUNOTEHTHbIX CTBOSOBbIX
KNeTOK W COCy 0B BO BPEMS Npo-
Liecca 3aXXMBNEHNs. 3aXnBNEHe
Ha4MHAETCs B NNACTUHYATON TKaH
13 NPOCTPaHCTBa KOCTHOrO MO3ra.
KopTukanbHas kocTb NpeacTasns-
€T CO60I KOMNAKTHYH M XXECTKYHO
CTPYKTYPY C 60/1€€ BbICOKOVA
MEXaHNYECKON CTABUNBHOCTBIO U
OrpaHNyeHneM BHyTPEHHMX BO3-
MOXXHOCTEN PEMOAENMPOBAHMS.
BHyTpeHHss CTpykTypa 060MxX BU-
[0B KOCTHOM TKaHW nnactuHyaTas,
Kak OMMCaHo BbiLLE.

'McToMopdhonorus KOCTH pasnu-
YaeTCs y NNACTUHYATOMN KOCTM CO
CTNOXXHOM CTPYKTYPO#A 1 Y NieKcu-
hopmHOI KocTu (cM. puc.1)(36, 88).

lMnekcuchopMHas KoCTb cnocobHa

K 6bICTPOMY 32)KMBEHMIO U POCTY,
HO TOMbKO B OpraHv3max ¢ npocTou
MNEPBMYHOI OPTOrOHANbLHO OCTE-
OHHOM CTPYKTYPOU C MEXAHNYECKOA
CnadoCTbHO, YTO YTPATMIIO 3BOSHO-
LIMOHHYO 3HAYMMOCTb Y 6OMbLLNX
opraHn3moB. IMoaTomy 4YacTo
BCTPEYAETCS Y MENKUX MNIEKONUTa-
IOLLMX - MBILLEH, KPbIC, 1, YACTUYHO
KponmnkoB. KpynHble MnexkonuTa-
foLLme, BKITOUAs CBUHEN, cobak u
NI0fEN, UMEHOT CIIOXHYHO CMIOUCTYIO
CTPYKTYpY KOCTU. OHTOreHe3 KoCTu
Yy YenoBeKa HAYNHAETCS C AMOPKO-
HambHbIX NNEKCUEOPMHBIX KOCTHBIX
CTPYKTYP, BeAyLUMX K 3penon
KOCTHOM CTPYKTYPE CO BTOPUYHBIMMU
ocTeoHamu ([aBepcoBa cuctema).
CTpyKTypa KOMNAKTHOW KOCTH
BKJI04AET OCTEOHbI C LIEHTPANbHbIM
raBepcoBbIM KaHanoM, Coaep-
XKaLLWM OCTEOLMTbI U COCYAbI,
OKPY>KEHHbIE MUHEPANTN30BAHHbIMM
MaTPUYHBIMW U UHTEPCTULMANbHDI-
MM NnacTUHKamu (cum. puc.1) (88).
OcTeounTbl CBA3AHbI APYT C APYroM
LeneBbIMU COEAMHEHUAMM B KOCTH.
['y6uatble KOCTHbIE Tpabekyrbl
KOCTM CXOHbI N0 CTPYKTYpE.
HagkocTHUua OTaenseT KoCTb




Dental Implantology

el

Medical »emyiHcion

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

HOOHAN

[leHTanbHas UMNNIaHToONOrUs

Contact healing

e Havers channels jump the fracture gap
e CAVE: Remodelling is essential for full stability

Fig. 2: Synopsis der of bone healing types; left: contact healing; right: gap

and defect healing

Bone tissue consists of cells
and matrix (ossein). Ossein
contains inorganic minerals,
mostly hydroxyl apatite, and
organic molecules mostly col-
lagen type |, composed in a
complex way to form a stable
bone matrix structure (40,
104, 119, 136). The organic
matrix also contains several
other molecules with complex
functions including proteogly-
cans such as aggrecan with its
glycosaminoglycan arms and
multiadhesive proteins, but
also its hyaluronic acid cores
or newly discovered fibrils and
other structures under current
research (39, 50, 96).

Bone Healing
Healing of augmented bone

transplants and biomaterials at
the interface site is analogous

to defect fracture healing (2-4,
32, 35, 36, 47,70, 71, 75, 93-
95, 137): aseptic inflammation
and chemotactic cell migration;
loose preliminary tissue (soft
callus); mineralized immature
bone (hard callus); remodeling
resulting in full functional bone
(see Fig. 2) (105). This mode
of healing concerns all free
avascular transplants includ-
ing guided bone regeneration
(GBR) and block augmenta-
tions. Contact healing is there-
fore not an issue in all of these
augmentations and would re-
quire both sides of the healing
site to be vasculated vital bone
tissue (see Fig. 2) (35, 88). The
gap healing in bone augmenta-
tions includes lamellar healing
at the interface site and the
periosteum with cell recruit-
ment from blood, bone marrow
and the periosteum, depending

Defect or gap healing

e A: Inflammation:

A: hematoma / B: chemotaxis/migration / C: granulation

e B: Soft Callus
e C: Hard Callus
e D: Remodelling

Puc. 2: CuHoneue TUNOB 3aXKMBNEHMUS KOCTU; CNeBa: KOHTAKTHOE 3aXKMBNEHME; cnpa-

Ba: 3aXXMBNEHMeE Lenu 1 fedpekTta

OT OKPY>KatoLLeit COeAMHMTEMb-
HO TKaHW 1 COCTONT W3 ABYX
CnoeB: (mBPO3HOro (BHELLHErO)

1 OCTEOTEHHOrO (BHYTPEHHETO),
COZLep>KaLLero HepBbl, COCY bl

W TAKXXE OCTEOrEeHHbIE KNETKK-
NPeLLLIECTBEHHNKY, BbI3bIBAOLLME
XEMOTaKTUYECKYO MUrpaLnto BO
BPEMS 32XKMBEHNUS KOCTEN.
KocTHas TkaHb COCTOUT U3 KNETOK
1 MaTpuubl (occemnHa). OccemnH
COLLEPXXMUT HEOpraHnyeckme
MWHEpabl, B OCHOBHOM, TMAPOKCUN
anaruT, 1 OpraH14eckne Moneky-
Tbl B OCHOBHOM konnareH | Tuna,
COEIMHEHHbBIMMU CTIOXHbIM 06Pa3oM
¢ 06pa3oBaH1eM CTabUNbHOM
CTPYKTYpb! KOCTHOM MaTpuubl (40,
104, 119, 136). OpraHuyeckas ma-
TpULA COAEPXUT TaKXKe HECKONBKO
APYTUX MONEKYN C CAIOXKHbIMM
(OYHKUMAMK BKITHOUAs Takme npo-
TEOrIMKaHbI, KaK arrpekaH ¢ ero

[ NIMKO3aMUHOT INKAHOBbLIMW OTPOCT-
Kamu 1 MynbTUaLre3nBHbIMK 6erl-

Kamu, a TaKkxe a4pa ruanypoHoBom
KUCMOTbI UM HEAABHO OTKPbITbIE

B XO[i€ Hay4HbIX UCCre0BaHuiA
BOJIOKHA M Apyrue CTPyKTypbl (39,
50, 96).

3axuBneHue KOCTU

3aKMBEHNE KOCTHbIX TPAHC-
NAaHTaTos 1 bomatepuanos B
0611aCTV BHYTPEHHEH NMOBEPXHOCTY
aHanorM4HO 3aXXMBIIEHUIO KOCTH
npu nepenome (2-4, 32, 35, 36, 47,
70, 71, 75, 93-95, 137): acenTuye-
CKOE BOCManeHue n xeMoTakcuye-
CKasi MMrpaums KneTok; pbixnas
HeochopMeHHas CoeAMHUTENbHAS
nepBuYHas TKaHb (MArkas KocT-
Hasi M0O30J1b); MUHEpanM3oBaHHas
He3penas KoCTb (TBepAast KOCTHas
MO30/1b); PEMOAENMPOBAHME,
KOTOpPOe NpUBOAMT K 06pa3oBa-
HUIO LIeNbHOM (hyHKLMOHAMBHON
KocTy (cM. puc.2) (105). [anHas
MOZESb 32XXUBNEHUS OTHOCUTCS KO
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Fig. 3: Synopsis subperiostal healing
of an implant or transplant.

periostium

cancellous bone

compact bone

on the local anatomy (see Fig.
3) (33-35, 79, 87).

This cell recruitment includes
local osteoblast progenitors
(human trabecular bone-derived
cells - HTBs), and blood-derived
CD-34-positive embryogenic
progenitor cells (EPCs) (14, 74,
91, 111, 140). Differentiation
of local adult stem cells is not
well understood yet. However,
the differentiation of EPC fol-
lows a stepwise change into an
osteoblast while losing pluripo-
tent capabilities from the EPC
with high CD34-positive cells,
followed by the stage of “circu-
lating osteoblast lineage cell”
towards the “blood mesen-
chymal precursor cell” (BMPC)
directly differentiating into
osteoblasts with continuously
rising percentage of stromal
cell-derived factor-1 (SDF-1)
CXCR4-receptor (74). Vascular
cells in newly formed bone tis-
sue are also derived from EPCs
(54, 60). Osteoclasts are part
of the mononuclear phagocyte
system and derived syncytia
formations of these cell line-
ages (108).

Viscerocranial bone of the facial
area is mesectodermal tissue
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lamellar healing

in the matrix

contact healing
at the interface

derived from the branchial arch
rather than mesenchymal tis-
sue derived from other bones
(22-24, 66). This issue should
be considered.

Cell Induction in Bone Tissue:

Osteoinduction and
Neoangiogenesis

The time course of bone
healing is influenced by sev-
eral factors. This includes the
stability and morphology of the
transplant or mesh graft with
biomaterial as well as biologi-
cal factors. Those factors are
osteoconductivity, osteoin-
ductivity/vasoinductivity, and
osteogenicity present in the
bony implant bed and the graft
or mesh.

Osteoconductivity concerns
macro- and micromechanical,
and morphological proper-
ties that promote a bone

BCEM CBOBOAHbLIM aBacKyNsipHbIM
TpaHcnnaHTaTam, B TOM Yncne npu
HanpaBnEHHOM KOCTHON pereHepa-
umm (HKP) 1 6110K0BOIM KOHTAKTHOM
ayrMeHTauuu, CnefoBaTenbHo, He
ABNSAETCS NPOBNEMON NPU BCEX
9TUX ayrMeHTaumsx u Tpebyet

0T 06€enx NOBEPXHOCTEN B MECTE
32KMBIEHNS, BbITb BACKYNSAPNU3N-
POBAHHOM XKMBOW KOCTHOM TKaHbHO
(cm. puc.2) (35, 88).

B LieneBoM NpocTpaHCTBO Npu
ayrMeHTauun KoCTH, MPOUCXOANT
CIIOUCTOE 3aXXMBIIEHME MO BHY-
TPEHHEI NOBEPXHOCTH € 3a60pOM
KNEeTOK W13 KPOBM, KOCTHOTO MO3ra
W HAKOCTHWUbI, B 3aBUCUMOCTY OT
NOKANbHOW aHaToOMUK (CM. puc.3)
(83-35, 79, 87). [daHHbIn Habop kre-
TOK BKJOHAET B €651 NOKanbHbIe
NpeLLLIECTBEHHNKN 0CTE06N1acToB
(nomy4eHHble N3 YenoBEYECKOM
ry6yaToii Koctv kneTku - YKk,

¥ MonyyeHHble 13 kposu CD-
34-n03nTUBHbIE AMOPUOTEHHbIE
KneTKu-npeaLlecTseHHmkm (IKIM)
(14,74,91, 111, 140).

[leHTanbHas UMNNIaHToONOrUs

Puc. 3: CHoncue cybneprocTanbHoro
3XWBMEHNS MNAHTaTa UK TpaHe-
appositional healing nnatrara.

subperiostal

implantat /
transplantat

IvdhdpepeHumaums nokanbHbIx
3pefibIX CTBOJIOBbIX KNETOK eLue
HEAOCTATOUHO U3yYeHa.

B ntobom cnyyae auddepeHun-
aums 9KT1 npoucxoanT 3a cuet
CKauKko06pasHbIX U3MEHEHNI B
ocTeobnacte, KOTOPbIA TepseT
NIOPUNOTEHTHbIE BO3MOXHOCTH
CD34-nosutusHbix MK, 1 vepes
CTaANI «LMPKYMPYHOLLMX OCTEO-
6N1aCTHbIX POCTKOBbIX KIETOK>,»
MPOXOAMT CTAAMIO «KPOBSHbIX
MEe3€eHXUManbHbIX KNETOK-NpefLLe-
cTBeHHukoB» (KMKIT) n audpdpe-
PeHUMpYeTCs B 0cTe0bnacTsl ¢
HEMPEPbIBHO PaCTyLLUMM COAep>Ka-
HUEM MOMYYEHHOrO U3 CTPOMASTb-
HbIX KneTok chaktopa-1 (SDF-1)
CXCR4-peuentopa (74).

KneTku cocyos B HOBOOOPa30BaH-
HOM KOCTHOM TKaHW TakXxe nonyya-
totcs u3 EPC (54, 60).
OcTeoknacTbl ABSKOTCS YaCTbIO
CMCTEMbI MOHOHYKINEapHbIX ¢haro-
LIMTOB W NPOMU3BOAHBIMU CUHLMTHS
3TUX KITETOYHbIX KIOHOB (108).

JlnueBon Yepen sBNSETCS ME3EK-
TOAEPManbHOM TKaHbH, KOTopas
pa3BuBaETCs 13 XXabepHoW ayru,

B TO BPEMsl KaK Apyrve KocTu
Pa3BMBAIOTCS 13 ME3EHXMMATIBHBIX
TKaHew (22-24, 66). [JanHblin Bonpoc
eLe I0MKeH ObITb U3yYeH.
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Fig. 4: Common augmentation
materials:

A: Bone chips from the implant
bed (example: CAMLOG)

B: bone mill for particularization
of blocks

C: bone scraper

D: commercial biomaterial
(example: BioOss)

tissue-specific activity and
differentiation including matrix-
cell-interactions, but also pore
size, surface properties, and
interconnectivity of pores in
biomaterials and bone grafts,
but finally also external me-
chanical influences such as
shock waves (13, 41, 52, 65,
90, 141).

Osteoinductivity is specific
ligand-dependent cell activa-
tion by growth factors and
other molecules leading to
bone growth and differentia-
tion. Growth factors are related
to the TGF-R family, such as
BMPs (bone morphogenic
proteins) e.g. BMP-2 or BMP-7,
or basic FGF and VEGF (2, 12,
55, b8, 69, 67, 126-129, 139).
FGF and VEGF are also strong
vasoinductive factors. There
are several approaches to ap-
plying growth factors in clinics
(11,17, 45, 46, 68, 121, 122,
132, 138). However, this ap-
plication will most likely remain
limited to specific clinical condi-
tions for two main reasons.
Firstly, tissue healing is limited
by cell capabilities during the
described phases of bone
healing with cell recruitment,
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chemotaxis, differentiation, and
specific tissue matrix produc-
tion and cannot be accelerated
beyond biological limits by ex-
ternal growth factors. Current
experimental results do not
respect these clinically relevant
limits in vitro and in vivo (72,
105). Secondly, it is a fact that
application of growth factors
and their influence on adult and
embryonic stem cells and dif-
ferentiated tissues involves the
risk of carcinogenic transforma-
tion (78, 85, 89, 92).

Osteogenic properties concern
the continuity of living bone
cells after transplantation. This
is possible by using small bone
pieces combined with fast
revascularization (e.g. par-
ticulate bone augmentation),
press-fit transplants in cancel-
lous bone healing (clinically not
relevant in oral & maxillofacial
surgery), and microvascular
transplants such as fibula or
similar free flaps.

Signal transduction in bone
cells includes general elements
such as ras and MAP-kinases,
but also Smad-dependent path-
ways and integrin-associated

KneTouyHas MHAYKLUUS B KOCTHOIA
TKaHu: OCTEOMHAYKLMA U HEoaH-
rumorexes

[Nepnog 3aXXMBNEHNS KOCTY 3a-
BUCUT OT HECKOJbKUX (PaKTOPOB,
KOTOpbIE BKIOHAIOT CTaBWIbHOCTb
1 MOPCPONOTMI TpaHenaHTaTa
WM CETYaTOoro NockyTa ¢ 6uomare-
puanom, a Takxe 61onoruyeckue
(bakTopbl. [laHHble (akTopb

- OCTEOKOHLYKTUBHOCTb, OCTEOMH-
LYKTUBHOCTb / BA3OMHAYKTUBHOCTb
1 OCTEOrEHHOCTb eCTb 1 B KOCTHOM
NOXE ANs UMNNaHTaTa v B TpaHc-
nnaHTaTe unm ceTke.

OCTEOKOHAYKTUBHOCTb KacaeTcs
MaKpO-M MUKPOMEXaHUYECKMX W
MOPEOSIOrMYECKME CBOWCTB, KOTO-
pble 06ycnaBnMBaioT cneumduye-
CKYH0 aKTUBHOCTb 1 anchchepeHLm-
aumIio KOCTHOM TKaHu, BKMOYas, B
TOM YMCIE MATPUYHO-KNIETOYHbIE
B3aMMOJENCTBMS, & TaKXXe pasmep
nop, NOBEPXHOCTHbIE CBOWCTBA

11 B3aMMOCBSI3aHHOCTb NOp B
6romatepuane u KoCTHbIX TPaHC-
nnaHTartax, 1 Aaxe yCTONUYMBOCTb K
BHELLHMM MeXaHW4YeCK1M BO3aEN-
CTBUSM, TaKWUM KaK yAapHble BONHbI
(13,41, 52, 65, 90, 141). OcTeoun-
LyKTUBHOCTB - 3TO Creundmryeckas
NMraH-3aBnucMMas akTeaums
KNETOK (hakTopamu pocTa v apyru-

[eHTanbHas UMNIaHToNoOrUs

Puc. 4: MaTepuansl ans ayrmMen-
Tauum:

A: KocTHas cTpyxka 13 TpaHc-
MAAHTALMOHHOrO NoXa (MpuMep:
CAMLOG);

B: kocTHas MenbHWLA ANS U3Menb-
YeHust 60KOB;

C: KOCTHbIN CKPeBoK;

D: roTosbli Guomatepuan (npumep:
BioOss)

MM MONeKyNnamu, MPUBOASALLMMU K
POCTY KOCTH 1 ancbcpepeHLmaLmm.
®akTopbl POCTa OTHOCATCS K CEMbE
TGF-3, cxoxumm ¢ BMP (KOCTHbIMM
MopcoreHeTMYeCKMI Benkamu),
Hanpumep, BMP-2 unu BMP-7, unu
ocHoBHbIMM FGF v VEGF (2, 12, 55,
58, 59, 67, 126-129, 139). FGF
VEGF sBRstoTCS TakxKe CUbHbIMM
Ba30MHAYKTMBHbIMM PaKTOpamu.
ECTb HECKOMbKO NOAX0[0B K
MPUMEHEHO (hakTopOB pocTa B
KnMHu4eckoi npakTuke (11, 17, 45,
46, 68, 121, 122, 132, 138). OgHaxo
3T0 NPUMEHEHWe, CKOpee BCEro,
NO-NPEXHEMY OrPaHNMYNBAETCS KOH-
KPETHBIMM KIIMHUYECKUMM YCIOBM-
SIMM N0 ABYM OCHOBHBIM MPUYMHAM.
C 0fHOW CTOPOHbI, 3aXXMUBMEHNE
TKaHW OrpaHn4eHo BO3MOXHOCTSMM
KNETOK B TEYEHWE OMMCaHHBIX (ha3
32XWUBNEHUS KOCTU C CTUMYNSLMEN
KNETOK, XEMOTaKCHCOM, andde-
peHuMaLmei 1 NPoLYLMPOBaHNEM
CNeLUMMUYHON TKaHW MaTPULIEN 1
HE MOXET ObITb PE3KO YCKOPEHO

32 CYET BHELLHMX BMONOTMYECKNX
thakTopoB pocTa. OaHako co-
BPEMEHHbIE 3KCNEPUMEHTANbHbIE
pesynbTaTthl He COOTBETCTBYHOT
3TUM KJIMHUYECKM OrPaHNYEHNAM
n vitro v in vivo (72, 105). C gpyroi
CTOPOHbI, SIBNSIETCH 04EBUAHBIM
(hakTOM, YTO NPUMeEHeHe hakTo-
POB POCTA U X BIIMSIHUE HA 3pENble
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Fig. 5: Local bone donor sites of the
facial skull: mental, crista zygoma-
ticoalveolaris and tuber maxillae,
linea obliqua of the mandible and
mandibular angle.

signaling (29, 84, 109, 120).
Smad-dependent signaling
includes specific second mes-
sengers such as RunX2 and
consists of a complex system
of sub-elements depending on
the associated ligand-system.
BMPs activate Smad 1, 5 and
8 complex that binds Smad

4 and others as DNA-binding
complex in osteoblasts (29, 84,
109). Integrins, on the other
hand, represent an element of
signal transduction activation
by specific matrix binding (41,
65, 90).

Il. BIOMATERIALS AND
TRANSPLANTS

Bone Transplants and
Alloplastic Biomaterials

We will not discuss the wide
field of biomaterial products
in-depth as already published
elsewhere 28, 30, 106. Materi-
als for bone augmentation are
divided into alloplastic (artificial)
biomaterials and transplants
alongside with their natural
xenogeneic, allogeneic, or
autologous derivatives (16,
21,37, 44, 48, 51, 64, 97,

101, 130, 131). Most com-
mon alloplastic materials are:
[-tricalcium phosphate (97),
bioactive glasses (101), and
hydroxyl apatite (51).

Bone material can be further
characterized as: autologous
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(fresh or frozen), allogeneic
(e.g. DBM "demineralized
bone matrix”), and xenogeneic.
Important material properties
concerning bone healing are
pore size and interconnectivity,
resorbability without severe
inflammation, and macrostabil-
ity of particulate material (63).
Some of these factors, such as
pore size and surface proper-
ties, are evaluated scientifically,
while other factors such as
macrostability are mostly clini-
cally based experiences (13,
141).

Materials can be further
characterized by their potential
to influence bone healing 3:
osteoconductive (promotes
bony ingrowth); osteoinductive
(induces bone tissue genera-
tion by receptor-mediated cell
activation); osteogenic (mate-
rial contains living bone cells or
bone cell precursors).

Most common particulate
materials are bone chips from
the implant site, milled bone
blocks, scraped bone chips,
mesh grafts with alloplastic
materials (see Fig. 4). Growth
factors and tissue engineering

1 aMOPUOHaNbHbIE CTBOSOBbIE
KNeTku v auddepeHumMpoBaHHble
TKaHW HECET PUCK KaHLeporeHHoM
TpaHcchopmaumm (78, 85, 89, 92).

OcTeoreHHble CBOMCTBA KacatoT-
CS1 NPOJOSIKMTENBHOCTH M3HN
KOCTHbIX KNETOK NOCNe TpaHCMnaH-
Tauun. 910 BO3MOXXHO C MOMOLLBLO
HeOOMbLLUMX KYCOYKOB KOCTY B
COYeTaHUM ¢ BbICTPON PeBackyns-
pu3aumen (To ecTb YaCTUYHOM ayr-
MEHTaLWM KOCTH), TPAHCTNAHTATOB
C NNOTHO NOCaaKon B ry6uatoe
BELLECTBO KOCTH (KNMHNYECKM He
VMEIOLLIMX OTHOLLIEHNS K YEMOCTHO-
TMLEBOI XMPYPrn), U MUKPOCOCY-
ANCTbIX TPAHCMIAHTATOB M3 Maio-
6epLOBOIA KOCTW MK aHANOMMUHbIX
CBOGOAHDIX JTOCKYTOB.

Mepepaym curHana B KOCTHbIX
KneTKax BKNoYaeT B cebst 0bLime
anemMeHTbl, Takne kak RAS n MAP-
KMHa3bl, a TaKXxe Smad-3aBucumMble
NYTU U UHTETPUH - CBA3AHHYIO
curHanusaumtio (29, 84, 109, 120).
Smad-3aBucumas curHanuaaumst
BKJTOYAET B 65 KOHKPETHbIE BTO-
PUYHblE MECCEHIXEepbI, Kak Runx2
1 COCTOMUT W3 CNOXHON CUCTEMbI
Cy6-91EMEHTOB B 3aBUCUMOCTM OT
COOTBETCTBYHLLEr0 NUraHa-cucTe-
Mbl. BMP akTueupyet Smad 1, 5

1 8 KOMMNEKChI, KOTOPbIE CBSA3bI-

[eHTanbHas UMNIaHToNoOrUs

Puc. 5: [loHopckue 06nacTi nuuesoro
yepena: MeHTanbHas, Ckynosas KOCTb U
6yrop BepXHeit 4entocT, Kocas IMHUS
HUXKHE YenCTI 1 HUXKHEYENKOCTHOM
yron.

BaeT SMAD 4 u fip. B kayecTse
[HK-cBsi3bIBAKOLLErO KOMMNEKCA

B ocTeobnacrax (29, 84, 109).
WHTErpuHbl, C Apyroi CTOPOHSI,
SBASOTCS 3NEMEHTOM aKTUBALMM
nepejaum curHana vepes cneuudu-
4ecKoe COELMHEHNE C MaTpuLEN
(41, 65, 90).

Il. BuomaTepuansi u
TpaHcnnaHTaTbl

KocTHble TpaHCnaHTaThl n
annonnacTuyeckme
6uomaTtepuansl

MbI He 6ynem 06CyXaaTh BCE
CyLLecTBytoLMe GuomaTepuarl,
MOCKOJIbKY 3TO Y>Ke CAeNaHo BO
MHOTUX pyrux nybamkauui (28,
30, 106). MaTepuanb! Ans Hapawy-
BaHWs KOCTHON TKaHM AENSTCs Ha
anmnonaacTM4eckme (MCKyCCTBEH-
Hble) BuomaTepmansl U KCEHOreH-
Hble, aNJOreHHbIE U ayTONOr14HbIE
TpaHcnnaHTartsl (16, 21, 37, 44,
48, 51, 64, 97, 101, 130, 131).
Hanbonee pacnpocTpaHeHHble
annonaacTMyeckme matepuari

- B-Tpukanbuuidocdat (97), buo-
akTusHoe cTekno (101) u ruppokeu-
anarut (51).

KOoCTHbII MaTepuan MOXeT 6bITb
LOMONHUTESNBHO 0XapaKTepu3oBaH
KaK: ayTOmNOrMYHbIi (CBEXWIA Unn
3aMOPO>KEHHBIN), anforeHHbI
(Hanpumep, IKM «aemuHepanu-
30BaHHbINA KOCTHBIA MATPUKC»), U
KCEHOreHHblit. BaXkHbIMKM CBOM-
CTBaMW MaTepmana, kacakLUMMmnCs
32XWBMEHUS KOCTH, SBASIOTCA pas-
Mep Mop M B3aUMOCBS3bIBAEMOCT,
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Fig. 6: Osteotomy techniques

A: Situation before osteotomy after
previous augmentation and resorp-
tion of the bone block after 2 years
B: Situation after osteotomy

C: osteotomy gap after the simulta-
neous implantation (Nobel Biocare
Replace-base)

D: crestal view after implantation;
E: Result after osteotomy and im-
plantation

are future options in com-
promised bone healing and
complex reconstructive surgery
(11,12, 46, 53, b4, 56, 74, 112,
113, 124, 128, 129, 132-134).
Problems of these techniques
are costs and carcinogenic
risks of growth factors (11, 12,
54, 74, 85, 89, 100, 132, 133).
Dental implantology therefore
offers limited indications for
these options.

Donor Sites for Bone
Transplants

Choosing the appropriate donor
site for bone transplants is the
second step after analysis of
the defect and augmentation
planning. Most common donor
sites are (63):

e Mandible (chin, angle, linea
obligua, corpus mandibulae)
(62)

* Maxillary (tuber, spina nasalis,
crista zygomaticoalveolaris)

e Calvaria (tabula externa)

e Pelvic rim

e Tibia

Local donor sites are of special
interest for applications in

oral and maxillofacial surgery.
Intraoral donor sites are shown
to be less painful for patients
(see Fig. b) (76). Big defects
require extraoral donor sites,
mostly from the pelvic rim
region. Quality and healing
properties of various bone
transplants concern their onto-
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[eHTanbHas UMNNIaHToONOrUsA

Puc. 6: MeTon octeoTomum

A: cuTyaunst 1o 0CTEOTOMMM MoChe
npedblAyLLei ayrMeHTaumm u pesopoumn
KOCTHOrO 6710Ka Nocne 2-x neT;

B: cuTyaums nocne octeoToMmu;

C: ocTeoTOMMYECKAS LLENb NOCHE OfHO-
BpemeHHoit umnnaxTauum (Nobel Biocare
Replace-base);

D: Bup anbBeonspHoro rpebHs nocne
UMMNaHTaunm;

E: peaynbTar nocsne octeoToMum 1
nMnnaHTayun

CMOCOBHOCTB K pe3opbumn 6e3
CEPbE3HOr0 BOCNANEHMS 1 MAKPO-
CTabMAbHOCTb rPaHYIMPOBAHHOMO
Matepuana (63).

HexoTopble 13 3TUX (hakTopoB,
Hanpumep, pasMepbl Nop 1 no-
BEPXHOCTHbIE CBOWCTBA OLIEHEHDI C
Hay4HbIX NO3WLMIA, B TO BPEMS Kak
Lpyrvie hakTopbl, Takue, Kak Ma-
KPOCTaBMNLHOCTb, OMbITHBIM NYTEM,
MpY NPUMEHEHUN B KIIMHUYECKON
npakTuke (13, 141). Matepuans!
TakXe MOryT BbITb OXapakTepu3o-
BaHbl MO UX CMOCOBHOCTH BAUSTH
Ha 3aXXMBNEHNE KOCTei 3: ocTe-
OKOHAYKTMBHbIE (CMOCOBCTBYIOT
BPaCTaHto KOCTH); OCTEOUHAYK-
TUBHbIE (MHOYLMPYHOT 06pa3oBaHue
KOCTHOW TKaHu nyTem akTueaumum
KNETOYHbIX PELIENTOPOB); OCTEOrEH-
Hble (Cofep>XaT XMBble KOCTHbIE
KNETKM UMK X NPEALIECTBEHHMKM).

Haun6ornee pacnpocTpaHeHHbIMH
rpaHyMpOBaHHLIMU MaTepUanamu

. SIBNSKOTCS CTPY>KKA, BNIOKM, UMbl

ceTtyatble rpadyThl € annonna-
CTUYECKUMM MaTepuankamu (CM.
puc.4). GakTopsl pocTa v TKaHesas
WHXXEHEPUS SBASKOTCSA METOAAMM
OyLyLUero ANs 3aXXMBIEHNS KOCTEN
W CIIOXXHOW PEKOHCTPYKTUBHON
xvpyprum (11, 12, 46, 53, 54, 56, 74,
112, 113, 124, 128,129, 132-134).
lMpobnemamu AaHHbIX METOAOB
ABASKOTCS UX CTOMMOCTb U KaHLe-
pOreHHbIe pUcku hakTopoB pocTa
(11,12, 54, 74, 85, 89, 100, 132,
133). MoaTomy cTomatonormye-
CcKast IMNIaHToNors npeanaraet
OrpaH1YeHHble NOKa3aHUs Aas aTUX
BapWaHTOB NEYeHNs.
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A: simultaneous splitting and implantation
B: result after bonesplit and implantation (Zimmer Dental Implants)

logical origin in particular. While
local skull bone is branchial tis-
sue of mesectodermal origin,
pelvic and most other bone
transplants are mesenchymal
tissues (22-24, 66).

Mandibular bone is the most
common transplant in dentistry
with several donor regions (63,
64, 76, 77): chin, linea obliqua,
angle, corpus mandibulae,
lingual exostosis. Bone is
harvested as a block for either
immediate transplantation or
generation of particles in a
bone mill or similar devices

(62, 110). Using a scraper

is a modern way of directly
generating bone chips (110).
The chin region poses more
donor site morbidity problems
due to the mandibular muscle
attachment and should be
limited to augmentations in the
same region to avoid a donor
site with high morbidity (76).
The linea obliqua area offers a
versatile donor site with limited
risks and complications if the
anatomy of the alveolar nerve
is carefully evaluated (63).

The area of the mandibular
angle and the lingual exostosis

Puc. 7: Paclennexmne kocty

[eHTanbHas UMNIaHToNoOrUs

A: 0aHOBPEMEHHOE pacLLenneHne n MnaHTaums
B: pesynbTar nocne pactuensnenus koctv u umnnadtauumn (Zimmer Dental Implants)

O6nacTu 3abopa KOCTHbIX
TpaHCcNNaHTaToB

Bbi6op noaxoasLueen JOHOPCKOM
061acTu Ans NoMy4eHnst KOCTHOrO
TpaHcnnaHTaTa SBnseTcs BTOPbIM
LaroM nocne aHanu3a gedexra v
nnaHupoBaHms ayrMeHTauum. Ca-
Mble PacnpOCTPaHEHHbIe 06nacTy
3abopa (63):

* HuKHss yentocTsb (noa6oposok,
yrof, Kocast IMHUS, TENO HUXKHEN
yentocTy) (62)

* BepxHsig uentocTsb (6yrop, HOCO-
Bas OCTb, FPeOEHb CKYNOBOI KOCTH)
+ CBoA Yepena (Hapy>kHss nna-
CTWHKA)

+ Ta3 (noaB3a0LWHbIN rpebeHb)
« [onexb

O6nacTu LOHOPCKOro 3abopa KocTH
NpeLCcTaBnAT 0cobblit MHTEPEC
AN YENHOCTHO-NMLIEBON XVPYPTUK.
BHyTpupoTOBbIe 06nactv 3abopa
ABASOTCS MEHEEe 60NE3HEHHbIMM
AN NAUMEHTOB (CM. puc.5) (76).
BonbLume peekTsl TpebyroT
BHEPOTOBbIX 06nacteit 3abopa, B
OCHOBHOM KocCTeil Ta3a. KayecTso
W 3XKMBNSHOLME CBOWCTBA pas-
JMYHBIX KOCTHBIX TPAHCMAHTATOB
ONpenenstTCsa UX OHTONOrMYECKUM
npoucxoxaeHnem. B yactHocTm,

B TO BPEMS KaK KOCTH Yepena
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Fig. 8: Stable GBR technigue with titanium mesh Puc. 8: CtabunusaumoHHblii HPK MeTop ¢ TUTaHOBOW CETbHO

A: adjusting to the vertical defect (Tiolox Mesh), fixation and augmentation A: npucnocobnerme K BeptukansHomy aedpexty (Tiolox Mesh), dukcaums v ayrmeHTa-
(Bio-Oss) ums (Bio-Oss)

B: vertical defect initial B: nepBoHayanbHbI BepTUKanbHbI AeexT

C: after surgery C: nocne onepauuu

D: result after 4 months D: pesynbTar nocne 4 mecsiLes

E: implantation after mesh removal (Straumann) E: umnnanTaums nocne yaanesus cetky (Straumann)
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Dental Implantology

Fig. 9: Gellrich-shell technique
(lamellar block)

A: Complex defect front maxillary
teeth area

B: block harvesting from the crista
zygomaticoalveolaris with preserva-
tion of the membrane (Piezosurgery
Mectron)

C: the block graft

D: fixed block augmentation before
smoothening of the edges and par-
ticulate augmentation

are further sites in the same
area with similar risks for the
local nerve. The maxilla offers
only limited amounts of bone
material. However, using tuber
bone or scraping chips from
the anterior wall in combination
with sinus lift surgery can be
an option.

Harvesting bone from the pel-
vic rim is the method of choice
for most indications requiring
large amounts of autologous
bone since it involves limited
risks and allows good access
(61, 81, 99). There is an ante-
rior and a posterior approach
(38, 61, 81). It has been dis-
cussed that the less common
posterior approach may offer
more bone and less morbidity
(1, 61, 81). Complications of
this donor site are pain, bleed-
ing, nerve lesions (N. cutaneus
femoris lateralis), and fractures
of the pelvic bone (61).

Ill. COMPLEX BONE
AUGMENTATIONS -
GENERAL TECHNIQUES

Bone augmentations in dental
implantology can be classified
according to various definitions
(80). We suggest the following
systematic order for complex
bone augmentations:

e Osteotomy techniques:
distraction osteogenesis,

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

sandwich techniques, bone
split

e Particulate techniques:
stiff guided bone regenera-
tion (GBR)

e Block techniques:
blocks and lamellae

Osteotomy Techniques

The main advantage of all
osteotomy techniques is the
preservation of the crestal soft
tissue, especially the attached
gingiva and in some cases
even the papillae.

All osteotomy techniques
involve the risk of fractures in
the treated area.

ABNSIOTCS XKAOEPHOI TKAHbKO Me-
3€KTOLEpPMAabHOTO MOUCXOXAEHHS,
TpaHCnnaHTaThbl U3 KOCTEN Tas3a

1 BONBLUMHCTBO APYruX KOCTHbIX
TPaHCMNAHTATOB SBASIOTCH ME3EH-
XUMarnbHbIMK TKaHAM (22-24, 66).
HuXHeuentocTHas KocTb SBNISIETCS
Haubonee pacnpoCcTPaHEHHbIM
WCTOYHUKOM TPAHCNIAHTATOB B
CTOMATONOrMMN C HECKONbKUMM
obnacTtsmu 3abopa (63, 64, 76,
77): Nof60POAKOM, KOCOM NUHUEN,
YrIOM, TENOM, S13bI4HbIM 3K30CTO-
3amu.

KocTb 3abupatoT B BUge 610Ka ans
HEenoCPeCTBEHHOM TPaHCMNaHTa-
LMK MNM NONYYeHUs TpaHyn B cne-
LManbHOM MenbHULIe UK NOA06HBIX

Puc. 9: MeTon «pakosuHa» Gellrich
(MnacTuHuYaTbIit 6110K)

A: KOMNEKCHbINA fedeKT 3y60B nepeaHen
4acTV BEPXHEN YemnocTy

B: nony4exue 6110ka 13 CKynoBoi KOCTH C
CcoxpaHeHnem Membparbl (Mbe3oxupypris
MECTRON)

C: 6710k ANg TpaHCnNaHTaLmu

D: chukcrpoBaHHbIi 610K [0 Criaxusa-
HUS KpaeB W ayrMeHTaLmuy rpaHynamm

ycTpoicTeax (62, 110). Mcnonb3o-
BaHue Lwabepa 9BNSETCH CamblM
COBPEMEHHbIiA CNoco6 NonyyeHus
KOCTHOM CTPY>XKkK (110). O6nacTb
noadopoaka umeeT 60MbLLYHO 3a-
601eBaEMOCTb 13-3a MEHTASbHBIX
MbILLL|, TO3TOMY €€ MCMOMb30BaHMe
LOJKHO 6bITb OrpaHnyeHo, 4To6b!
n36eXaTb OCNOXHEHMIA (76).

O6nacTb KOCOW MMHMK SBNSET-

Cs1 YHMBEpCanbHOW Ans 3abopa

C MUHUMaNbHbLIMU PUCKaMK 1
OCNOXXHEHWAMM MPU TLLATENBHOM
OLIEHKE aHaTOMWUW anbBEONSPHOrO
HepBga (63). O6nacTh yrna HUXHeN
YEMKOCTM U A3bI4HbIX 9K30CTO30B
Takxe SBNSKOTCS JOHOPCKMMM,

C aHanor1yHbIMM puckamu ans
noKanbHoro Hepsa. BepxHss ye-
NHOCTb pacnonaraet orpaHuyeHHbIM
KONMYECTBOM KOCTHOTO Matepuana.
OnHako ncnonb3osaHne 6yropHomn
061aCTL MM NONYYEHNE CTPYXKKM
W3 NepefHeN CTEHKM B COHETaHWM

C CUHYC-NMDTUHIOM MOXET 6bITb
O0[HAM 13 BApWUaHTOB.

3abop KOCTHOro MaTepuana u3
PEBHS NOAB3AOLIHOM KOCTH
ABNSETCS METOAOM Bbifopa Ans
60NbLUIMHCTBA CUTYaLMI, KOTAa
TpebyeTcs 60MbLIOE KONMMYECTBO
ayTOKOCTH, U3-32 HEBBICOKMX
PWCKOB ¥ Nerkoro goctyna (61, 81,
99). CywiecTByeT nNepeaHui v 3a-
AHWRA pocTynsl (38, 61, 81).
lMpononxaeTt 06cyxaarTbes, YTo
bonee pefKkuid 3a/HUA JocTyn
npeanonaraet 60MbLUe KOCTU 1
MeHbLLe 3aboneBaemocTu (1, 61,
81). OcnoxxHeHns npu ucnonb3o-
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Fig. 10: Gellrich-shell technique
(lamellar block)

A: complex defect front maxillary
teeth area

B: result after 4 months

C: situation before augmentation
D: fixed block augmentation after
smoothening of the edges and par-
ticulate augmentation with Bio-Oss
E: result after implantation (BEGO
Implants)

Distraction osteogenesis is

an interesting technique in
dysgnathic and craniomaxil-
lofacial surgery (114). Several
approaches in dental implan-
tology have been published
(9, 125). The main problems
limiting wide applications are
two facts:

1.) If there is enough bone for a
distractor, it is also enough for
a dental implant.

2.) The distraction device leads
to additional costs. However,
there are some indications for
alveolar alignment. But these
cases can mostly also be
solved by a sandwich tech-
nigue with lower costs and
without the discomfort of the
distraction process.

Sandwich techniques are
analogous to distraction.

A gap is created by placing the
fragment in the final position
and fixed with either osteosyn-
thesis material or the implant
itself, instead of callus distrac-
tion from a small gap (102,
103) (see Fig. 6). Costs and
morbidity are limited compared
to distraction.

Bone split is a horizontal oste-
otomy technique mentioned
here for completeness of the
methods. A narrow alveolar
ridge can be widened and
simultaneous implantation

is possible (see Fig. 7). The
technique is especially interest-

Puc. 10: MeTop «pakosuHa» Gellrich
(MnactuHyatble 6510K)

A: KOMNAEKCHbINA feeKT NepeaHeit YacTm
BEPXHEN YencTu

B: pesynbTar nocne 4-x Mecsiues

C: cuTyaums nepen ayrmeHTaumein

D: chvkenpoBaHHbIi 610K nocne crna-
XMBAHUS KPaeB W rpaHyMpoBaHHO
ayrmeHTaumm ¢ Bio-Oss

E: pesynbTat nocne umnnaxtaumum (BEGO
Implants)

BaHWW [JAaHHOW JOHOPCKOW 06MacTy
BK/K04ALOT 6011b, KPOBOTEUEHME,
nospexxaeHus Hepsa (N.cutaneus
femoris lateralis) 1 nepenombl
KocTel Tasa (61).

lll. KomnnekcHas ayrMeHTaums
KOCTU — OCHOBHbIE METOAbI

MeTozbl ayrMeHTaummn KocTu B
CTOMATOOrMYECKON MMNAHTONO-
UM MOXHO Knaccuchuumposartb,
UCNOMb3y$ Pa3NnUYHbIE NPUHLMMI
80. MbI npeanaraem cneaytoLlyto
Krnaccucukaumio MeTof0B ayrMeH-
Tauui KocTu:

+ MeTof 0CTEOTOMMUM: AMCTPAKLMS
C OCTEOreHe30M, TEXHUKA «CIH[-
BMY», PACLLENEHNE KOCTH

+ MeTopA rpaHynmpoBaHHbIX
MaTepuanoB: HanpaeneHHast
pereHepauus Koctn (HKP)

+ MeTopg 6710K0B: NpuMeHeHne
6.10K0B 1 NNACTUHOK

OcTeTOoMMYyecKass MeToanKa

[naBHbIM NPEUMYLLECTBOM BCEX
0CTEOTOMUYECKMX METOLO0B
SBNSETCS COXPAHEHNE MSATKMX
TKaHeit anbBEeONsPHOr0 0TPOCTKA, B
YaCTHOCTH, NPUKPENIEHHOM AECHDI,
W, B HEKOTOPbIX CAyYasx, daxe
COCOYKOB. Bce MeToamkm 0CTEOTO-
MUU HECYT PUCK NEPENOMOB KOCTH
B obnactv

npuMeHeHus. [ucTpakumoHHbIA
OCTEOreHe3 SIBNSETCA UHTEPECHON
TEXHUKOWN B XMPYPrin YemoCTHbIX
aHOMarnui v YentoCTHO-NMLIEBON
xupyprum (114). B ctomaronoru-
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Fig. 11: Bony healing after 4 to 6 months; A: GBR techniques achieve a
complete healing as well as lamellar block technigue; B: Classic block does
not achieve a complete bone remodeling in time, but interface is usually
not close to the implant axis; C: cylinder transplant with smooth interface
unfavorably close to the implant axis; far right side: clinical example cylinder
transplant with loss after 10 months.

Puc. 11: 3axusneHue kocTu nocne 4 - 6 mecsiues; A: Mmeton HPK obecneunBaeT non-
HOe 3aXXMBNEHME, TaKXXe Kak U MeTo NnacTuHYaTbix 61okoB; B: Knaccuueckuii 6nok
He Aan nosHOro PEMOAENMPOBAHNS KOCTHOM TKaHW, HO BHYTPEHHSS MOBEPXHOCTb, Kak
npasuno, He pacnonaraeTcs 6113Ko K ocv umnnanTata; C: UMMHAPUYECKIA TpaHe-
MNaHTaT C rNafKon NOBEPXHOCTBH) PACMONOXKEH CAMLLKOM BMIM3KOK OCK UMMNaHTaTa;
[aneKo cnpasa : KMHUYECKMIA NPUMEP LIMAMHAPUYECKOr0 TpaHCMaHTaTa, noTepsiHHO-

ing in edentulous patients and
cancellous areas in the maxilla
with less risk of bad-split. Ap-
propriate periosteal covering
should be preserved.

Particulate Techniques

These methods focus on GBR
techniques ("GBR, guided
bone regeneration”) with stiff
membranes in vertical com-
plex augmentations. GBR, also
known as GTR (guided tissue
regeneration), is a well-known

technique separating the
particulate material from the
surrounding soft tissue (19, 25,
26). The membrane has three
functions: stabilization of the
material, barrier towards the
surrounding soft tissue, limita-
tion of resorption (19). Most
common membrane materials
are xenogeneic collagen (49,
142).

Applying this technique to com-
plex vertical defects requires

a stable membrane, usually
made of titanium or metal-en-

ro nocne 10 mecsues.

4eCKO MMNNAHTONOMMKM ONUCAHO
HECKOMbKO noaxoaos (9,125).
OcHoBHble Npo6nEMbI, OrpaHN4MBa-
tOLLMeE €ro LUIMPOKOE NPUMEHEHME,
06YCnOBAEHbI BYMS YCNOBUAMM:

1) Ecnm eCTb [OCTATOYHO KOCTH
ANs AUCTPaKLmm, ee Takxe JocTa-
TOYHO NS 3y6HOro MMNNaHTaTa,

2) Ucnonb3oBaHue cneuuanbHbIx
UCTPYMEHTOB 151 AMCTPaKLmMM Npu-
BOAMT K JOMOJHUTENbHbIM 3aTpa-
TaMm. TeM He MeHee, eCTb HECKOIb-
KO NOKa3aHuin Ans anbBEONSPHOrO
BblpaBHuBaHus. MeTOf «CaHaBNYa»
aHanoruyeH auctpaxkuwu. LLlenesoe

MPOCTPAHCTBO CO3AAETCS NyTeM
pasMeLLieHns oparmMeHTa KocTu

B KOHEYHOW NO3ULMM 1 MKCH-
POBaHMs ero M6o ¢ MOMOLLbH
OCTEOCMHTE3MPYIOLLEro MaTepuana
N1 camoro UMNnaHTaTa, BMeCTo
AMCTPaKLMW KOCTHOW MO30MM YepPe3
HebonbLwoe oTBepcTve (102, 103)
(c™. puc.6). 3atpartbl 1 3abonesa-
EMOCTb MEHbLLE N0 CPABHEHHIO C
AACTPaKLMen.

PacLuenneHue koCcTi —3T0 ropu-
30HTaNbHas 0CTEOTOMMS, KOTOpast
ynomMsaHyTa 3[ieCb Ans NOJIHOThI
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Fig. 12: Large bone augmentation in
edentulous patient

A: defect situation

B: surgical situation with prepared
Tatum windows

C: big sinus lift with mesh graft (pel-
vic cancellous bone/Bio-Oss)

D: fixed pelvic bone block

E: result after 5 months

forced alloplastic membranes
(e.g. PTFE). The membrane
becomes adapted to the dedi-
cated planned augmentation
area and is filled with particu-
late augmentation material (see
Fig. 8) (18). The application of
the described stiff and non-re-
sorbable membranes requires
a removal procedure usually
combined with the insertion of
the dental implants.

Practical problems of titanium
membranes include fibrous
ingrowth through the wide
holes, especially in situations
with less autologous bone,
and the risk of exposure of the
membrane through the gingiva.
Using a collagen membrane
additionally limits both risks.
Removable prosthetics should
avoid pressure in the augmen-
tation area. Metal-enforced
alloplastic membranes are
occlusive and can also lead to
exposure of the membrane
due to blood supply problems.
Avoiding periosteal cuts and
crestal approaches is one
option to limit risks.

All cases require an appropriate
safety distance from sur-
rounding teeth and the associ-
ated infection risks from the
periodontium. GBR technique
can be combined with other
techniques such as block aug-
mentations. The main problem
of particulate techniques is the

Puc. 12: O6LwmpHas ayrMeHTaums KOCTHON
TKaHu y 6e33y60ro nauveHTa

A: KapTuHa fedekTa

B: xupypruyeckuii JocTyn ¢ NOArOTOBEH-
HbIMU OKHOM 10 Tatum

C: 60MbLLON CUHYC-NMDTUHT C CETYaTbIM
TpaHcnnaHTaToM (Ta3osas rybyaras
KocTb / Bio-0Oss)

D: dpukerpoBaHHbIid 6110k 13 Ta30BOA
KocTy

E: pesynbTar yepes 5 mecsues

ONMCaHMs METOAOB. Y3Kii anbBeo-
NAPHBIA rpebeHb MOXeT BbITb pac-
LUMPEH M MOXET BbITb NPOBEAEHa
O[HOBPEMEHHAS UMNAHTaLMS (CM.
puc.7). MeToauka npeacTasnset
0C06bli MHTEpeC Ans 6e33y6bIx
nauneHToB 1 rybuatbix obnacren

B BEPXHEN YemMoCTH C MEHbLLMM
PUCKOM HEYAA4YHOr0 PacLLEneHms.
CooTBETCTBYHOLLEE NEPUOCTANBHOE
MOKPbITUE LOMKHO BbITb COXPa-
HEHO. Ho B BOMbLUMHCTBE 3THX
Cry4aeB MOXeT ObITb MPUMEHEH
«COH[BUY» METOZ C MEHbLUMMMU
3artpaTamu v 6e3 auckomdopTa

B NPOLIECCE AMCTPAKLUMOHHOrO.
npouecca.

FpaHynupoaaHHaﬁ MeToAuKa

OTOT MeToZ (hOKYCUPYHOTCS Ha
HPK («HanpaBneHHoit KOCTHOM
pereHepaunm») ¢ UCoNb30BaHUEM
XECTKMX MEMOPAH Npu BEPTUKAb-
HOM KOMMEKCHOW ayrMeHTaLum.
HPK, Taikxe nssectHas kak HPT
(HanpasneHHas pereHepaums
TKaHew), IBNSETCS XOPOLLO W3-
BECTHbIM CMOCOO0M pasfeneHus
rpaHyMpOBaHHOrO MaTepuana

OT OKPY KatOLLMX MSITKUX TKaHel
(19, 25, 26). MembpaHa umeeT Tpu
(OYHKUMKM: cTabunn3npyeT maTte-
puan, co3gaet 6apbep ANs MArkux
TKaHEM, OrpaHN4MBaET Pe3opoLmo
(19). Hanbonee pacnpocTpaHeH-
Hblii MEMOPaHHbIA MaTepuan-
KCEHOreHHbIiA KonnareH (49, 142).
[MprMeHeH1e 3T0I METOAMKM NMPK
rny6oKMx BepTUKanbHbIX AedhekTax
TpebyeT CTabunbHO MEMOPaHBI,
KaK npaBsuio, 3roTOBNEHHOMN M3
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Fig. 13: Fixed prosthetics immedi-
ately after implantation with tilted im-
plants (“All-on-4"; “Malo technique”)
A: planning with Nobel Clinician

B: result after surgery

C: immediate prosthetics in situ

higher resorption rate com-
pared to blocks (110). Alloplas-
tic materials of rough structure
and bigger particle size pro-
vided better bony ingrowth and
mechanical stabilization (86).

Block Techniques

Classic block augmentation
uses an autologous transplant
block fixed with either an
osteosynthesis screw or the
dental implant itself.

Block material can be:

1. Local bone transplants from
the facial bone,

2. Distant donor regions (calva-
ria, pelvic rim, tibia),

3. Commercial materials such
as allogeneic or xenogeneic
bone material.

The concept allows three ap-
plications of the block: modi-
fied shell technolo-gy with thin
bone block and combined
particulate material, classic
hand-formed blocks, and cylin-
der transplants.

Modified shell technique
(lamellar block) applies a thin
cortical bone transplant (e.g.
from the crista zygomatico
alveolaris) being filled with
particulate material analogous
to GBR techniques (see Fig. 9
and 10) (42).

Classic block technique applies
an appropriate block being
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adjusted to the local situa-

tion fixed with osteosynthesis
screws or the implant itself.
Edges are smoothened and
particulate material is applied at
the rims (64).

Using cylinder blocks is a less
common technique mostly
involving autologous corti-

cal transplants (31). Further
observation of these cases
revealed negative results. The
main problems from our point
of view are: interface at the

TUTaHa UIW anmonnacT4ecKmx
MemOpaH, YCUIEHHbIX METAIIOM
(PTFE). Mem6pana agantupyetcs
K ONPEeAeNeHHON 3annaH1pOBaH-
HO MnoLaam ayrMeHTaumnm u
HaNOMHAETCS rpaHyIMPOBaHHbIM
Matepuanom (cM. puc.8) (18).
[pUMEHEHNE OMMCaHHbIX XKECTKNX
W1 He PaccachIBaKLLMXCS MeMOPaH
TpebyeT NpoLeaypbl yAaneHus,
00bIYHO B COYETAHMM CO YCTaHOB-
NeHneM 3yBHbIX MMNNaHTaTos. Ha
NpaKT1Ke TUTAHOBbIE MEMOPaHHI
BbI3bIBAOT BOJIOKHUCTOE BpacTa-
HUE Yepes LUMPOKME OTBEPCTHS,

[leHTanbHas UMNNIaHToONOrUs

Puc. 13: Oukcnpoanme npoTe3os cpasy
nocne umnnaHTaunm HakNIoHHbIMK UM-
nnaHtamu («All-on-4»; «<Malo technique «)
A: nnanmpoBatme ¢ Nobel Clinician

B: pesynbTar nocne onepauuu

C: 0iHOBPEMEHHOE NPOTE3MPOBaHKE in
situ

0CO6EHHO B CUTyaLMsIX C MeHee
ayTONOrMYHOM KOCTBHO W PUCK BO3-
LencTBMS MeMBPaHbl Ha fECHY.
Mcnonb3oBaHue KonnareHHo-

BO MeMOpaHbl AOMONHUTENBHO
CHWXaeT pucku. Mpyu CbEMHOM
NpoTe3upoBanum cnepyet usberarb
[aBneHus B 0671aCTH ayrMeHTaLum.
AnnonnacTtuyeckue MeMopaHbl ¢
METaNNMYECKM YCUIEHNEM TepMe-
TUYHbI, HO TAKXXE MOTYT HEraTMBHO
BO34ENCTBOBATb 13-3a BbI3bIBATH
Npo6emMbl C KPOBOCHAGKEHNEM.

/36eras nopesos nepuocTa v [o-
CTYMOB Yepe3 anbBEONSPHbIN rpe-
6eHb, MOXHO OrpPaHUYMTL PUCKM.
Bo Bcex cnyyasx Heo6xoanMo
cobnogarts CooTBETCTBYHOLLEE 6e3-
OnacHoe paccTosHue oT 6amu3ne-
XalLmx 3y60B 1 CBS3aHHbIX C HAMM
pucka neprofoHTuTa. HPK TexHuka
MOXET COYeTaThCs C APYrMu
MeTO[amu, Hanpumep ¢ 6104HOM
ayrmeHTaumeir. OCHOBHOM NPo-
61eMON rpaHyNALMOHHbLIX METOA0B
ABNseTCs 60Nee BbICOKAs CKO-
POCTb Pe30p6Lmm MO CPABHEHNIO C
6nokamu (110). AnnonnacTuyeckue
Matepuars| rpy6oi CTPyKTypbI

W rpaHy”nbl 60MbLLEro pa3mepa
06ecrneynBaer fyuLlee KOCTHOe
BPacTaHu1e 1 MEXaHUYECKYHO cTabw-
nm3auuto (86).

BnoyHblit MeTOL

Knaccuyeckas ayrmeHTauums bnoka-
MM UCNONb3YET ayTONOrNYHbIA 610K
,(OMKCMPOBAHHOM B0 BUHTOM ANs
OCTEOCMHTE3a UK CaMUM 3yOHbIM
umnnaHTaToM. Matepuanom ans
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Fig. 14: A: Soft tissue preservation
during tooth removal

B: Cleaned and preserved extraction
wound

C: Placing an appropriate implant
type behind the bony envelope
(Dentsply Implants OsseoSpeed)

D: tight wound closure with appropri-
ate healing screw. An immediate
crown is alternatively possible

E: result after 3 months with provi-
sional crown

implant axis, smooth interface
with minimal surface for bony
healing, massive cortical bone.

We give an overview of the
block techniques and our
recommendations compared
to Gellrich-shell technique (la-
mellar block) and classic bone
block and do not recommend
cylinder transplants (see Fig.
11). We have limited data con-
cerning resorbable cylinders
with trabecular structure.

Crestal material rings around a
dental implant are a modifica-
tion of the cylinder techniques
(43). The ring can consist of
autologous bone or a biomate-
rial.

This option may be more
promising, since healing times
are less important due to the
one-step approach concept.
The time-intensive and techni-
cally challenging surgery must
be weighed against the other,
simpler block technigues.

Collagen membranes can be
applied in all block technigues
to separate the soft tissue

and allow neo-periosteum
formation. We recommend the
Gellrich-shell-technique and the
classic bone block. Soft tissue
management, surgical ap-
proach, and implant design are
also important issues in block
augmentation but not the focus
of this review.
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IV. COMPLEX BONE
AUGMENTATIONS -
APPLICATIONS

The Bony Defect after Tooth
Loss in Dental Implantology

Bony defects are a common in-
dication for preimplantological
surgery (21, 37, 64, 130). Tooth
loss leads to bone resorption in
the jaws (20, 21, 37, 69, 130,
135). The degree of resorption,
bone quality, and patient-spe-
cific factors demand specific
bone augmentation techniques
and bone graft donor sites.
Classification of Cawood and
Howell as well as imaging of
patient-specific defects is the
diagnostic basis for implant
and augmentation planning in
the indication groups (20, 21).
Complex bone defect situa-
tions can be classified in indica-
tion groups:

610Ka MOXeT 6bITb :

1. MeCTHble TpaHCMNaHTaHTbI U3
NNLIEBOI KOCTH,

2. OTnaneHHble fOHOpPCKMe 0bna-
CTV (CBOZA Yepena , Tasa, rofieHb),
3. ['oToBbIE MaTEpHans (anmnorex-
Hble W KCEHOTEHHbIE).

MeTog npegycmatpusaeT Tpu
BapuaHTa npuMeHeHus 61oka:
MOAMHULMPOBAHHAS TEXHONOMUS
«PaKoBUHA» C MPUMEHEHNEM TOHKO-
ro KOCTHOTO 6710Ka B COYETaHUN C
rPaHyMPOBAaHHbIM KOCTHbIM MaTe-
puanom, Knaccuyeckmue,caenanHole
BPYUHYO 610KK, M LMAMHOPUYECKME
TpaHcnnaHTaTbl.

MoanhULMPOBaHHbI METOA
«PaKOBWHA» (NNACTUHYATbIN 6110K)
npeaycMaTpuBaeT TOHKNA KOp-
TUKASbHbIA TPAHCMNAHTAT KOCTH
(HanpuMep, 13 CKyNoBOM KOCTH),
HaNOMHEHHbI rPAHYNIMPOBAHHBIM
MaTtepuasnom, aHanormuHblii HPK
MeToAuKe. (cM. puc.9 1 10) (42).
[Tpn Knaccuyeckoi ayrmeHTaumm

[leHTanbHaa MMNNaHToNoOrMA

Puc. 14: A: coxpaHeHne Msrkux TkaHeil B0
Bpems yaaneHus 3yba

B: OunieHHas v coxpaHeHHas paHa no-
CIe aKCeTpakumm 3yba

C: pasmelLieHe MnnaHTara cooTeeT-
CTBYHOLLIErO TUNa 32 KOCTHbIM KapMaHoM
(Dentsply Implants OsseoSpeed)

D: nnoTHO 3aKpbITHe paHbl C MOMOLLbIO
COOTBETCBYIOLLEr0 BUHTA A 3aKMBIE-
HWs1. ANbTEpPHATVBHO BO3MOXHO yCTaHOB-
TNIeHNe BPEMEHHON KOPOHKM

E: pesynbTar yepes 3 mecsua ¢ KOPOHKOIA

610KamM1 COOTBETCTBYHOLLMIA 610K
KOPPEKTUPYIOTCS NOJ MECTHYIO
CUTYaLMIO 1 PUKCUPYETCS BUHTaMK
AN OCTEOCMHTE3A UMM CAMUM UM-
nnaHTaToM. Kpas criaxusatoTcs
W NOKPbIBAIOTCS rpaHynamu (64).
Mcnonb3oBaHue LMHAPUYECKNX
6110K0B ABNSAETCS 60NEe peaKuM
METO/IOM C UCMONb30BAHMEM ayTO-
NOTUYHBIX KOPTUKANbHbIX TPAHC-
nnaHTaTos. [anbHeiiee Habnto-
[ieHWe 13 3TUX Cllyyaes nokasanm
0TpULITENbHbIE PE3YNbTATHI.

OcHOBHbIMKM NpO6REMaMK, C HaLLEN
TOYKM 3PEHUs, ABASKOTCS: BHYTPEH-
HSIS NOBEPXHOCTb MO OCM MMMIAHTa-
Ta, TO eCTb rnajKkas NOBEPXHOCTb C
MUHWMaIBHOM NOBEPXHOCTBIO AN
KOCTHOrO 32XMB/EHUS MaCcCUBHas
KOpTUKanbHas KocTb. Mbl gaem
0630p 6M04HbIX METOAOB W HALLMX
PeKOMeHAaLmMK, CPaBHUBAS METOA
«pakoBuHbl» Gellrich (mnacTuHya-
TbIA 6710K) U KNACCUYECKMM KOCT-
HbIM 6JTOKOM W HEe PEKOMEHIYEM
TPaHCNNAHTALMI LMAMHEPUYECKMX
6510K08 (cM. puc.11). Mol He pac-
nonaraem A0CTATOUHbIMI JAHHbBIMM
0 paccachIBalOLLMXCS LMAMHAPAX C
TpabexynspHoOn CTPYKTYPOM.

KonbLia BoKpyr 3y6HOro uMnnaH-
TaTa ABASIOTCS MOANUKALMNE
LMAMHAPUYECKOro MeToaa (43).
KonbLio MOXXET COCTOSATH M3 ayTo-
NIOTUYHOMN KOCTU Mim Buomartepua-
na. 37a onums MOXeT 6bITb 6onee
MEePCNEKTMBHOM, Tak Kak Bpems
32)KMBIEHNS HE TaK BAXKHO B CBSI3M
C O[iHOSTAMHLIM METOAOM NEYEHNS.
[MpuMeHeHMe 3aTpaTHbIX MO BpeMe-
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Fig. 15: Anatomical implant design (Beispiel: Dentsply Implants OsseoSpeed
Profile); A: Examination and measuring of the implant site; B: implantation
with open approach due to study protocol (closed approach is possible); C:

result after surgery.

e Edentulous jaws

e Front teeth area

e Sinus floor elevation

¢ Alveolar ridge augmentation
in the makxilla

® Alveolar ridge augmentation
in the mandible

Edentulous Jaws

The primary issue in eden-
tulous jaws is the concept

of removable versus fixed
prosthetics. The bone resorp-
tion of the jaws leads to a
prognathous mandible and
loss of transversal bone width
in the maxilla additional to the
local bone resorption according
to the classification of Cawood
and Howell (21). These fac-
tors lead to a possible demand
for bone augmentations. Rare
cases with a wide alveolar
ridge and solitary jaw base
disparity are indications for

a LeFort | osteotomy. This is
usually combined with block
augmentations from the pelvic
rim. But most edentulous
cases are indications for classic
pelvic bone blocks in combi-
nation with large sinus floor

elevations in the maxilla (see
Fig. 12). A 3D backward plan-
ning is recommendable, since
prosthetic and surgical plan-
ning is difficult to align without.
Augmentation in the mandible
is usually only necessary in the
areas distal from the mental
nerve, as described later.

Alternatives to bone augmenta-
tion are concepts using tilted
implants to achieve a wide
polygon for the fixed prosthe-
tics with usually four or six
implants, thereby avoiding
contact to the makxillary sinus
and the inferior alveolar nerve
(see Fig. 13) (5, 73). Our results
correspond to the published
data and showed successful
outcomes.

Front Teeth Area

The loss of front teeth, es-
pecially in the maxilla, leads

to fast vertical and horizontal
bone resorption (27, 123). This
process begins with the thin
anterior wall, which is often
already lost or compromised at
the time of tooth loss due to

[leHTanbHas UMNNIaHToONOrUs

Puc. 15: mnnaHTar ¢ aHaTomuyeckium ausaiHom (e.g.: Dentsply Implants
OsseoSpeed Profile); A: OcMoTp 1 M3MepeHue noxa Ang uMniaHTaumu; B: umnnan-
TauMs ¢ OTKPbITbIM JOCTYNOM MO MPOTOKONY UCCNEeA0BaHNS (BO3MOXKEH 3aKPbITblii

goctyn); C: peynbTart nocne onepauum.

HUW. TEXHUYECKM CIIOXHbIX Ornepa-
LM [OMKHO BbITb B3BELUIEHHbBIM

M0 CPaBHEHMIO C Apyrumi 6ornee
NPOCTbIMM 6I04HBIMY METOAMM.
KonnareHoBble MemMOpaHbl MOTyT
ObITb MPUMEHEHbI BO BCEX BNIOUHBIX
ayrmeHTauusix ins pasgenexus
MSITKUX TKaHew, 4To obecrneynsaeT
06pa3osaxue Heo-nepuocta. Mol
PEKOMEHYEM METOA «PaKOBUHA»
no Gellrich (Gellrich-Shell) n knac-
CUYeCKMe KOCTHbIE BIIOKM.
3axuBneHve MArkux TkaHen,
XMPYPruyeckuid LOCTYN U AN3aiH
NMMaHTaTa Takxe SBRSKTCS BaX-
HbIMM BOMPOCAMK MK ayrMeHTaumu
6510Kamu, HO He He MPEeACTaBEHb
B JaHHOM 0630pe.

IV. KomnnekcHasi ayrmeHTaums
KOCTH - NpUMeHeHUe

KocTHbIn fedeKT nocne notepu
3y60B B CTOMaTONOrM4eCKoi
UMMIaHTOMNOr M

KocTHble gedhexTsbl SBASOTCS 06-
WM NOKa3aHWeM Ans npenumnnaH-
TaUMOHHO# xupyprum (21, 37,64,
130). NoTeps 3y60B NPUBOAMT K
pe3op6uum KocTv B 0611acTy Yento-
¢t (20, 21, 37, 69, 130, 135).
CreneHb pe3opbumm KOCTHOM

TKaHW, Ka4ecTsa KOCTH U creL-
ncpnyeckne hakTopsl NaumeHTa
onpenenstT METOA ayrMeHTauum u
obnacTb 3a6opa TpaHcnnaHTaTa.

Knaccuchvkaumus Cawood v Howell,

a TaKkxe BuU3yanuaaums cneu-

ncpnyecknx fedekTos y nauneHTa

SBASKOTCS AMArHOCTUYECKO Ha30i

ANS NNAHUPOBAHUS ayrMeHTaLmm 1

WMnaHTaumy B rpynnax ¢ pas-

NUYHBIMKM NoKazaHusmu (20, 21).

Mo cTeneHn CnoXHOCT! KOCTHOrO

pechexTa v npeanonaraemoro

BMELLATENLCTBA BbIAENSIOT Chedy-

toLLme rpynmbl:

+ Beasy6ble venocTu

+ O6nacTb nepeaHux 3y6os

* CUHYC —UApTUHT

+ AyrMeHTaums anbBeonspHoro
rPE6HS BEPXHEN YENHCTH

+ AyrMeHTaums anbBeonspHoro
TPEBHS HUXKHEN YEMOCTH

be33y6ble yeniocTu

OCHOBHbIM BOMPOCOM MpY Nieye-
HUM 6e33y60ii YenCTH SBNSETCS
BbI6OP METOAA NPOTE3MPOBAHNS

- CbEMHOT0 NpOTe3a Wik HeCbeM-
HOro NpoTe3upoBanus. Pe3opbums
KOCTM MPMBOJMT K NPOTrHATUYECKON
4eniCTy 1 NoTepe NonepeyHon
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Fig. 16: Block augmentation in the
upper molar region combined with
sinus floor elevation

A: block harvesting from the linea
obliqua

B: Fixation with osteosynthesis
screws

C: sinus floor elevation, smoothening
of edges and particulate augmenta-
tion (BioOss)

D: result after surgery

E: result after 4 months

F: Implantation in the augmented
area and additional immediate im-
plantation after extraction of tooth 12
(Dentsply Implants OsseoSpeed)

periodontitis or trauma. Vertical
bone resorption follows over
time. Physiological differences
in the time course of bone
resorption include gender, eth-
nicity, and metabolic disorders.
Socket preservation concepts
involving biomaterial implan-
tation as well as soft tissue
transplants and flaps are ap-
plied to address this issue (57).
Outcomes are not convincing
in general, which leads to the
need for bone augmentations
in most cases (27, 123). These
augmentations are usually
done with classic bone blocks
or shell block technique, as
described above. Membrane
techniques and sandwich os-
teotomy are also possible with
indications in cases of limited
vertical bone loss (membrane
techniques) and wide alveolar
ridges (sandwich technique).
A planned immediate implan-
tation is an alternative (see
Fig. 14). Anatomically adapted
implants can support this tech-
nique (see Fig. 15). Combina-
tion with immediate prosthet-
ics is possible (82, 83). Other
studies with negative results

used other implant designs and
must be critically considered
(6-8).

Sinus Floor Elevation

The maxillary upper molar
region shows specific bone
resorption dynamics after tooth
loss without periodontitis-asso-
ciated vertical bone loss. Bone
resorption takes place as a
widening of the maxillary sinus
with a vertical bone loss from
this area without change of the
alveolar crest. The correct bone
augmentation in these cases

is therefore an elevation of the
sinus floor (107). There are

two techniques. The first one
involves a direct sinus floor ele-
vation with a window approach

LUMPWHBI KOCTW BEPXHEN YeNoCTH

B [AOMOJHEHME K MECTHON KOCTHO
pe3op6umm no Knaccudukaummn
Cawood n Howell (21).

[anHble hakTopbl AUKTYHOT He-
06X04MMOCTb ayrMEHTaLMN KOCTH.
Penkve cnyyan ¢ LUMPOKMM anbBae-
ONSIPHBIM FPE6HEM M CONUTaPHbIM
6a31CHbIM HECOOTBETCTBUEM Ye-
TIOCTY SBNAKTCS NOKA3aHUAMN ANst
octeoTomum LeFort |. 310, kak npa-
B0, COMETAETCS C ayrMeHTaumen
KOCTHbIMM 6710Kamu 13 061acTH
Ta3a. Ho camble 6e33y6bie cnyyan
SBNSIOTCS NOKA3AHMAMM ANS NpU-
MEHEHMS KNaccu4eckux 610K0B 13
KOCTEl Tasa B coMeTaHuu ¢ 06LImMp-
HbIM CUHYC —MCOTMHIOM B 061aCTH
BEPXHEN YentocTu (CM. puc.12).
PekomengyeTcs 3D nnaHupoBaHue,
Tak Kak ToNbko NPOCTETUYECKOE U
XMPYPruyecKkoe nnaHupoBaHmue He

Puc. 16: AyrmenTaums 6nokamu B 06-
nacTy BEPXHUX MOJISIPOB B COMETAHMM C

| CHHYC —NUETHUHTOM

A: 3a60p 6r1oka 13 061aCTV KOCOW INHIN
B: dhukcaums BuHTaMu Ans 0CTEOCHHTE3A
C:CUHYC-NUCDTUHT, CrKMBAHWE KPAeB U
ayrmeHTauuns rpaHynamu (BioOss)

D: pesynbTat nocne onepauum

E: pesynbTat nocne 4-x Mecsues

F: umnnaHTauns B ayrMeHTMPOBAHHOM
061aCcTV 11 JONONHUTENbHAS OAHOBPEMEH-
Has UMNNaHTauus nocne yaanexus yba
12 (Dentsply Implants OsseoSpeed)

NO3BONSIHOT BbIPOBHSATL 3y6HOM psA.
HapalumsaHue KocTv B 06nacTtv
HVDKHE YENOCTH, KaK MpaBuno,
HEe0BXOANMO TONbKO B 06MACTSX,
KOTOpbIE HAXOASATCS AMCTaNbHEe OT
MEHTaNbHOro HePBa, Kak onmcaHo
HUXE.

AnbTepHaTUBOI HapaLLMBaHNs
KOCTHOM TKaHM SIBMISIETCS NCMOb-
30BaHME HaKMOHHbIX UMMNAHTATOB
AN BOCTUXKEHMS LIMPOKOM Nio-
LajKn ANsi HECLEMHOTO NPOTE3N-
POBaHNS C YETHIPbMS MW LIECTbHO
MMNiaHTaTamm, 4To No3BONSET 13-
6e>xxaTb KOHTaKTa C BEpXHEYENHCT-
HO¥ MasyXon U HUKHWM anbBeonsip-
HbIM HEPBOM (CM. puc. 13) (5, 73).
Haluwm pesynbTaTbl COOTBETCTBYHOT
paHee OnybNnMKOBaHHbLIM JaHHbBIM W
MoKa3bIBAKT YCNELHOCTb BbIMNO-
HEHwus.

O6nacTb nepefHux 3y6os

[MoTeps nepesHux 3y60B, 0COGEHHO
B 06/1aCTV BEPXHEN YeNOCTH., NpU-
BOANT K BbICTPOI BEPTUKABHOM U
FOPW30HTaNbHOW PE30pBLMN KOCTH
(27, 128). 3T0T NpoLiecc HaumHa-
€TCS B TOHKOW NepesHei CTEHKE,
KOTOpas 4acTo y>Ke UCTOHYEHa Uim
W3MEHeHa K MOMEHTY noTepu 3y60B
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Fig. 17: Block augmentation in the
lower molar region (Zimmer Dental
Puros)

A: Adjusting the block material

B: fixation, smoothening of edges,
particulate augmentation (BioOss)
and BioGide membrane (star)

C: result after 4 months

D and E: implantation (Zimmer
Dental)

from the anterior maxillary wall
as described by Boyne and
Tatum (15, 118). This approach
can involve a bony window
swinging inside the sinus while
the membrane is preserved
and detached from the basal
bone (62). A modification of
this approach is an osteoplastic
window by removing the facial
bone completely for the prepa-
ration of the sinus membrane
(10). A biomaterial membrane
can be used to cover possible
defects in the sinus membrane
(10). The created space can be
filled with ceramics, bone, or

a mesh graft. Some authors
showed that augmentation is
not necessary, but one must
consider the effect of a bioma-
terial filling for potentially faster
bone healing (115).

The second technique for sinus
lift procedures is the indirect
elevation of the membrane
with osteotomes through the
drilled crestal cavity of the
implant bed according to Sum-
mers (116, 117).

Alveolar Ridge Augmentation
in the Maxilla

Periodontitis, other severe
infections or trauma can lead to

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

absolute vertical bone defects
in the makxilla. These defects
require a vertical alveolar rim
reconstruction in addition to
sinus floor elevation. Prosthetic
analysis should ensure correct
planning of these augmenta-
tions. Techniques involve clas-
sic block, lamellar block, and
GBR techniques with autolo-
gous, allogeneic, or xenogeneic
materials (see Fig. 16). Vertical
osteotomy techniques are of
limited value. However, the
bone split is a classic technique
in horizontal bone defects in
the maxilla. Short implants can
be an alternative (98).

Alveolar Ridge Augmentation
in the Mandible

Lateral vertical bone loss is a
common problem in the man-
dible. The most common and
simple procedure is an inter-
foraminal approach for remov-
able prosthetics to avoid the

13-3a NapOJOHTUTA NN TPaBMb.
BepTukanbHas pesopbums KocTw
MPOUCXOJMT C TEYEHNEM BPEMEHM.
Duamnonornyeckne axkTopsl, BAUS-
toLLMe Ha NePUOL Pe30pBLmMn KOCTH,
BKJIKOYAIOT 011, 3THUHECKYIO rpynny
1 MeTabonM4eCKne HapyLLeHUs.
MeTozbl coxpaHeHus noxa Ans
MMMNIaHTaTa OCHOBAHbI HA MMMMaH-
Tauuu 6uomatepuanos, npume-
HSIOTCS TPAHCMNaHTaLUMs MATKNX
TKaHel u nockyTos (57). PesynbTa-
Tbl UCCNELOBAHNN HE YOEXAAIOT B
TOM, YTO B OONbLUMHCTBE Cly4aes
Heo6X0AMMa ayrMeHTaums KOCTH.
(27,128).

Takune ayHMeHTauuu, kak npasuno,
NPOBOAATCA C TPaHCNaHTaLWe
KNaccu4ecKmx KOCTHbIX 61I0KOB Wi
METOJOM «PaK0BMHA», KaK OnmcaHo
BbiLe. MeTog ¢ ucnons30BaHnemM
MeMOpaH W «CaHABKY» OCTEOTO-
MUS TaKXXE BO3MOXHbI B Cllyyae
OrpaH1YeHHOM BepTUKANbHOM Mo-
TEPM KOCTHOI Macchl (MembpaHHbii
METOA) ¥ LUMPOKWX aNIbBEONSPHBIX
OTPOCTKOB («C3HABWY» TEXHUKA).

Puc. 17: AyrmeHTaums 6510kamu B HUKHeN
MonspHoii o6nactu (Zimmer Dental Puros)
A: nogroHka 6n104HOro MaTepuana

B: doukcaums, crnaxxunsanue Kpaes,
ayrmeHTaums rpaHynamu (BioOss) n

| Mem6paHoii BioGide (38e3f0uka)

C: pesynbTar nocne 4-x MecsLes
D v E: umnnaHTaums (Zimmer Dental)

Mnaxupyemasi 0iHOBPEMEHHas

{ nMnNnaHTauna aBnsaeTcsa anbTepHa-

TUBOW (CM. puc.14). AHaTOMUYECKN
afanT1poBaHHble UMNNaHTaThl
MOTYT NOALEPKNBATb JaHHbIN
MeTOA (cM. Puc.15). BoamoxHa
KOMOUHALMS C OHOBPEMEHHBIM
npoTe3uposaHuem (82, 83).

B npyrux uccnepnosaqusix ¢ 0T-
puuaTenbHbIMU pesynbTaTamm
UCnoNb30BaNMCh Apyrve PopMbl
UMMNNIAHTATOB M OHW JOMXKHbI ObITb
BOCMPUHUMATLCS KPUTUYECKM (6-8).

CuHyc —nudTUHr

BepxHeuentocTHas MonspHas
061acTb 0TAMYAETCH 0CO6EHHO
ObICTPOM AMHAMMKOM KOCTHOM pe-
3op6umu nocne notepu 3y6o., 6e3
accoLMMPOBaHHOM C NapoJOHTUTOM
BEPTUKANbHOW NOTEPH KOCTH.
Pe3op6umst KOCTM NPOMCXOANT Kak
pacLUMpPEHNe BEPXHEYEMHOCTHOM
nasyxu ¢ BepTUKambHOi NoTepeil
KOCTHO# Macchl B 9ToW 06nacTtu 6e3
N3MEHEHWS arbBEONIAPHOIO rPEBHS.

[MoaTomy, ayrmeHTauns KOCTv B
9TUX CNyyasix, JOMKHA BbINof-
HSTbCS METOLOM CUHYC —NMpTUHra
(107). CywecTByeT ABa cnocobaro
CUHyC-nnudTHHra. Mep.blid ABNS-
€TCS OTKPbITbIM CUHYC-NUEDTUHIOM
C OKOHHbIM JOCTYMOM B NEPEAHEN
BEPXHEl CTEHKE BEPXHEN YeNocTH,
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difficult augmentations. Bone
augmentations in the lower
molar region are often required
if fixed prosthetics are planned.
This area involves the inferior
alveolar nerve and is therefore
challenging. The alveolar rim is
often thin and requires horizon-
tal augmentations as well.

Appropriate techniques in cas-
es without vertical loss involve
small particular augmentations
without membrane, GBR tech-
niques, or tunnel technique
approaches.

Bone augmentations with
block material of any kind, stiff
membrane GBR, or osteotomy
techniques can be applied in
cases with vertical bone loss
(see Fig. 17). Short implants
are also an option, as men-
tioned above.
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Kak onucaHo Boyne n Tatum (15,
118). lMpu Takoi gocTyne MoXeT
NCMOMb30BaTLCS KOCTHOE OKHO,
KOTOPOE Ka4aeTcst BHyTpU Nasyxu B
TO BpeMs, kak MembpaHa coxpaHe-
Ha ¥ 0TAeneHa oT 6a3anbHoK KOCTH
(62). Mogudpmkaums aToro goctyna
- OCTEONNACTUYECKOE OKHO MyTEM
MOJHOTO YAANEHNS IMLEBOI KOCTH
ANS NPUroTOBNEHNS MEMOPaHbI
(10). ins noKpbITMS BO3MOXHBIX
AeheKToB B CUHYCOBOW MeEMOpaHe
MOXET BbITb 1CNONb30BAHA MEM-
6pana u3 6uomatepumanos (10).

Co3aaHHOE MPOCTPAHCTBO MOXXET
ObITb HAMOHEHO KEPAMUKOM,
KOCTbH) MM CETHATbIM TPAHCMNAH-
TOM. HekoTopble aBTopbI nokasany,
4TO ayrMeHTaums He CTONb HEOob-
XOAMMA, 0AHAKO HY>KHO Y4MTbIBATD
3hcheKT 3anonHeHns Guomare-
puanom ans BO3MOXHO 6onee
ObICTPOro 3axusneHus kocTu (115).
BTopas meToamka CuHyC-nudTH-
ra — 3aKpbITblA NOAbEM MEMOPAHI
C NOMOLLbHO 0CTE0TOMA YePE3
NPOCBEPNIEHHOE Yepe3 rpebeHb oT-
BEPCTME B UMMNAHTALMOHHOM NOXE
no Summers (116, 117).
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Dr. D. Huetzen (M.D., D.D.S.)

Prof. Drmed. Dr.med.dent. A. Neff
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AyrmeHTauus anbBeonsipHoOro
rpe6Hs BepXHeit YenocTH

[MapoAOHTHUT, Apyrue TXENbIE
WHAEKLMM My TpaBMa MOXKET npu-
BECTYU K BbIpaXXEHHOMY BepTUKamb-
HOMY iedheKTy KOCTH B 061acTm
BepxHeit yentocTu. MoaobHble
LechexTbl TPEOYIOT BEPTUKANBHOM
PEKOHCTPYKLNM anbBEONSPHON
Oyry GOMOMHUTENBHO K CUHYC-NndD-
TUHTY. AHann3 NPoTe3npoBaHus
LOJXEH 06eCneymnTh NpaBuibHOE
MNaHUpPOBaHWE 3TUX NPOLEAYP.
MeTogb! BKIHOYAKT UCMONb30BaHNe
Knaccuyeckux 6510K0B, NNacTUH-
yaTbix 6510k0B 1 MeToabl HPK ¢
ayTONOrMYHbIMM, annoreHHbIMM

11 KCEHOTeHHbIMK MaTepuanamm
(Puc.16).

MeTozb! BEPTUKANBHON OCTEOTO-
MW MPUMEHSIOTCS OrPaHUYEHHO.
OnHako paclLenneHme Koctu
SBNAETCS KNACCMYECKUM METOAOM
NPV rOPU3OHTAbHbIX KOCTHBIX
pecbekTax B 0611acTu BepxHeit ye-
nocTU. AnbTEPHATUBOK MOTYT BbITh
KOpPOTKWe uMnnanTatsl (98).

Clinic for Oral & Maxillofacial
Surgery

University of Marburg
Marburg
draenert@floriandraenert.com

[leHTanbHas UMNNIaHToONOrUs

AyrMeHTauus anbBeonspHoro
rPe6GHA HUKHEN YenocTn

JlaTepanbHas BepTuKanbHas note-
s KOCTHOW Macchl SBASeTCs 06bIY-
HOW NPOGNEMOIA HUXKHEN YENIOCTM.
Han6onee pacnpocTpaHeHHblii 1
NpOCTO NPOLIEAYPOI SBNSETCA
UHTEPhOpaMUHANbHbI METOA AN
CBEMHOT0 MPOTE3MPOBAHMS, YTOObI
n36€xaTh CNOXHbIX ayrMeHTaLmiA.
AyrmeHTaums kocTu B 061acTu
HUXXHWUX MOMSIPOB YacTo Tpedyetcs,
€CNW NnannpyeTcs hUKCUpoBaHHOE
npoTe3uposanue. B aToi obnactv
MPOXOAMT HUXHMIA aNbBEONSIPHBIN
HEPB, YTO YCNOXHSET BbINONHEHNE.
AnbBeonsipHasn oyra 4acTo TOHKas
W TpebyeT TakXKe rOpU3OHTANbHOM
ayrmeHTaum.

MoaxoasLmMn MeTOfaMu B Cyya-
sx 6€3 BEpPTUKANbHOK NOTEPH KOCTU
ABNSOTCS HEBOMbLUME ayrMeHTa-
Lmm rpaHynamu 6e3 memopaHsl,
MeTofbl HPK nam TyHHeNbHbI
MeTOA.

AyrmeHTaums KocTu 6110kamm u3
pasHbix MaTepuanos, HPK ¢ xecT-
K1UMW MeMOpaHamn Ui MeTogbl
0CTEOTOMWUM MOTYT BblITb NPUMEHE-
Hbl B CIyyasix BEPTUKANbHOM No-
TepW KOCTHOM Maccsl (CM. puc.17).
KopoTkue umnnanTarbl Takxe
MOTYT 6bITb OfHUM U3 BAPUAHTOB,
KaK yrnoMWHanoCh BhbiLLE.
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Liver Surgery

Surgery: a

Innovation

Keywords: liver resection, two
stage hepatectomy, postopera-
tive liver failure

To avoid postoperative small-
for-size syndrome or liver
failure after right trisectionec-
tomy for a malignant lesion,

a sufficient liver remnant, in
terms of volume and function,
should be ensured upon the
time of surgery (1). Portal vein
embolisation (PVE) of the right
portal branch to induce hyper-
trophy of the left liver followed
by right trisectionectomy a few
weeks later has been success-
fully applied for the treatment
of hilar cholangiocarcinoma
(CCA) (2,3). Following the same
concept, PVE or portal vein li-
gation (PVL) of the right branch
with wedge resection of all
left-sided tumours followed by
right trisectionectomy in the
second stage has been applied
to increase the resectability of
bilobar colorectal liver metasta-
ses (CRLM) (4-6). Beside PVE
is not always technically feasi-
ble due to tumour extension,
two drawbacks of this strategy
have been noted:

1) patients with locally ad-
vanced inoperable disease,
which could only be discovered
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In-Situ Liver Splitting [lByxaTanHbie onepa-

for Oncological Liver uuu (in situ splitting) B
XMPYprum paka neyeHwu:

HeMeLKasa MHHOBAaLUSA

German

intraoperatively, might undergo
unnecessary PVE because the
decision is made according to
the preoperative image (5) and
2) patients might experience
disease progression during the
waiting time until sufficient
hypertrophy of segments 2
and 3, possibly caused by the
methodology itself (7).

To induce rapid hepatic hyper-
trophy with intraoperative ad
hoc decision-making, a novel
concept has been recently
developed in several Ger-

man centres to overcome the
abovementioned drawbacks of
conventional PVE/PVL (8).

This procedure was designated
ALPPS (Associating Liver Parti-
tion and Portal vein Ligation for
Staged hepatectomy) (9). The
principle of the new strategy is
deportalisation of liver seg-
ments 4 to 8 by combining PVL
of the right portal branch with
parenchyma transection along
the falciform ligament as done
in in situ liver splitting for a left
lateral graft. This method led to
a 74% increase in the volume
of the remnant liver in a mean
of 9 days with a 100% tumour
resection rate (8).

KntoyeBble cnosa: pesekuus ne-
YeHK, AByXaTanHas renaTakToMus,
nocneonepaumMoHHasa ne4eHo4Has
HEN0CTaTO4YHOCTb

Y106bI M36€XaTh NOCNEONepaLn-
OHHOTO CMHAPOMA HEAOCTATOUHOMO
pasmepa nnaH1pyeMoro ocratka
NeyYeHn UK NEYEHOUHOM Helo-
CTaTOYHOCTV NOCNE NPABOCTOPOH-
Heli TPUCEKLMOIKTOMMM NMPK €€
3110KQ4ECTBEHHOM MOPaXXEHMM,
[0CTaTO4Has 4acTb OCTAKOLLENCS
NapeHXuUMbl NeYeHH, C TOUKM 3pe-
HUs 06bema W (OyHKLWK, [OKHA
ObITb NOMyYeHa yXXe K MOMEHTY
onepaumu (1). Am6onmM3aums Bo-
POTHOM BeHbl (OBB), B YacTHOCTY,
€e Npasoii BETBU C LIENbIO Nofy-
YeHus rMnNepTPodUM NEBON [0
neyeHu, C NOCNeLytoLLei pesexkun-
€/l TPex CEerMeHTOoB ee Npasoii 40N
HECKOMbKO Hefenb CnycTs, 6ol
YCMELIHO MPUMEHEHBI NS IeYEHNS
XUNSIPHO XONaHrMOKapLMHOMBI
(XK) (2, 3). Cnepys Toi xe KoHuen-
umm, IBB unm nepessi3ka Npasou
BeTBM BOPOTHOM BeHbl (MBB) ¢
KITMHOBMAHOW pe3eKumeit BCeX ne-
BOCTOPOHHWX OMyXonei ¢ nocneay-
tOLLMM yaaNeHNeM TPEX CEKTOPOB
npasoi JONM HA BTOPOM 3Tane,
ObINN MPUMEHEHbI AN YBENUYEHUS
pe3eKTabenbHOCTH ABYXAOMNEBbIX
MNEYEeHOYHbIX METACTA30B KOMOpeK-
TansHoro paka (MMKP) (4-6).

Xupyprus neyetu

Kpome Toro, uto 3BB He Bcerfa
TEXHMYECKM BO3MOXKHA W3-3a
pacnpocTpaHexus onyxonu, osinm
OTMeyeHbl [Ba HefocTaTka aTom
cTpatermum:

1) NauUMeHTbI C MECTHO - pac-
NPOCTPaHeHHo HeonepabenbHOM
0nyXonbto, KOTOPas MOXET BbITh
06Hapy>keHa TOJbKO BO BpeMs
onepauuu, MoryT NPONTU HEHYX-
Hyto IBB, noToMmy 4TO peLueHue
ObINI0 MPUHSATO B COOTBETCTBUM C
NpesonepaLmoHHbIM UCCNE[0BaAHM-
em (5)un

2) y NALUMEHTOB MOXET BOSHUKHYTH
nporpeccupoBaHne 60N1e3HN B Te-
YeHne BPEMEHM 0XXMAAHNS JoCTa-
TOYHOM rMNepTPOM CErMeHTOB
2 11 3, KOTOPOE, BO3MOXXHO, 6b110
BbI3BAHO CaMO METOLNKON (7).
YT06bI BbI3BATH ObICTPYHO rUnep-
TPOCHUIO NEYeHN Npu MHTpaonepa-
LIMOHHOM CUTYaTUBHOM NPUHATUM
PELLEHMIA, B HECKOSIbKIX HEMELKUX
LieHTpax HefaBHo bbina pas-
paboTaHa HoBas KOHUeNuUus Ans
NPEeoONeHNs BbiLLeyKa3aHHbIX
He[ocTaTkoB 06bl4HbIX OBB/ 1BB
(8). Ota npoueaypa 6bina Ha3BaHa
ALPPS (Associating Liver Partition
and Portal vein Ligation for Staged
hepatectomy) - accoummnpoBaHHble
pe3eKums NeyeHn u nepessska
BOPOTHOW BEHbI NPK BYX3TAMHOM
renatakTomuu (9). MpUHLMNOM
HOBOW CTpaTeruu SBNSETCA Aenop-
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Xupyprus neyeHu

Fig. 1: The right portal vein and main portal vein are exposed by lifting the common bile duct and right hepatic
artery using a lid retractor. The arteries are slung with the red rubber bands.

Puc. 1: MpaBas BETBb BOPOTHOM BEHbI M BOPOTHOW BEHA 0BGHAXAKOTCS NMPY MOAHATIN 06LLET0 XKeNYHOro NPOTOKa W NpaBoi
NEYeHOYHOM apTepnm C MOMOLLBI NEYEHOYHOr0 3epKana ApTepun NOABELLEHbI C MOMOLLbK) KPACHbIX PE3UHOBbIX JIEHT.

Indications

The potential candidates

of ALPPS are patients who
require a right trisectionectomy
due to bilateral liver metastasis,
intrahepatic cholangiocarcino-
ma and hepatocellular carcino-
ma with local invasion around
the portal bifurcation (8,10).
Hilar cholangiocarcinoma is a
controversial indication (8, 11).
The type of major hepatectomy
is determined according to the
preoperative abdominal imag-
ing and tumour staging includ-
ing CT or MRI. Mainly is the
right trisectionectomy, with or
without wedge resection at the
left lateral liver lobe.

Evaluation of the future
remnant liver, namely, future

remnant liver volume to total
liver volume ratio (FLV/TLV) and
future remnant liver volume

to body weight ratio (FLV/

BW), by a radiologist together
with a liver surgeon should

be carried out first. When an
insufficient future liver remnant
after one-staged surgery was
expected (FLV/TLV< 25%, or
FLV/BW< 0.5% in patients with
a normal liver or < 30% and
0.8%, respectively, in patients
with cholestasis or post-chem-
otherapy), an ALPPS procedure
could be considered.

In patients with insufficient
volume increase after PVE,
ALPPS could still be an option
to increase the future remnant
liver volume (12).

Tanuaaums ot 4 fo 8 cerMeHToB
neyeHmn nyTemM covetaHus 1BB
npaBoi BETBM NOPTaNbHON BEHbI C
pasgeneHnem napeHxuMbl neveHu
BJOJb CEPMOBUAHON CBS3KM, KaK
BbINONHAETCA NpU onepauuy in
situ splitting (pasgeneHnem nevexu
Ha MEeCTe) AN NoNy4YeHns Neso-
ro naTepanbHoro nockyTa Ans
nepecapku. IToT MeTOA NpuBsen K
yBENM4YeHno 06bema ocTaBLLeiics
4acTu neyeHn Ha 74% B CpesHeM
vepes 9 gHeii npn 100% nokasate-

ne pe3ekTabenbHOCTY onyxonu (8).

MokasaHua

[MoTeHUManbHbIMK KaHanaaTamm
ang ALPPS sBnstoTcs navuen-
Tbl, KOTOPbIM MOKA3aHa Npaeo-
CTOPOHHSISt TPMCEKLMOIKTOMMS
13-3a IBYCTOPOHHWUX METACcTas3oB
B NEYEHN NMPU BHYTPUNEYEHOYHON

XONaHrMOKapLMHOME W renatouen-
TIONSPHON KAPLMHOME C MECTHOM
WHBa3ueit BOKPyr 6udbypKaLmm nop-
TasnbHoM BeHbl (8,10). XunspHas XK
0CTaeTCs CNOPHbLIM NOKasaHueM (8,
11). Tun OCHOBHO renaTaKToOMUM
onpenensT npesonepaumoHHble
BM3yann3aunoHbIe UCCnesoBaHNs

C YTOYHEHMEM CTafNM OMYXONK,
Bkntouas KT i MPT. [naBHbIM
06pa3oM, 3T0 NPaBOCTOPOHHAS
TPUCEKLMOIKTOMMS, C 1N 6e3
KIMHOBMAHOM PE3eKLmMK NIeBOM
naTepanbHoi aomv neyeHn. OueHka
NNaHMPYEMOro 0CTaTKa NeyeHy,

a UIMEHHO COOTHOLLEHMS 06bema
NNAHMPYEMOTr0 0CTaTKa NeveH

K 06wemy o6bemy neyenn (OMNO

/ OOI) 1 o6beMa NNaHMpPyemoro
ocTatka k Becy Tena (OO / BT)
[O/DKHA ObITb NPOBEAEHA PEHT-
FEHOJIOrOM BMECTE C XMPYProM B
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Xupyprus neyetu

Fig. 2: Liver parenchyma transection using CUSA along the falciform ligament is performed along
the falciform ligament. The right hepatic artery, the main bile duct and the right hepatic vein are
dissected and identified with rubber bands. The falciform ligament was kept in the future remnant
side for re-fixation of the left lateral lobe at the diaphragmatic dome.

Puc. 2: Pacceyenmne napeHxumbl nedeHn ¢ nomoLsio CUSA BLonb cepnoBuaHom casaku. [Npaeasi neveHouHas
apTepus, 06LLMIA XXeNYHbIA NPOTOK W NpaBas NeYeHOYHas BeHa pa3feneHbl M MOMEYeHb! PE3UHOBLIMI NIEHTaMMU.
CepnoBurHas cBi3Ka OCTaBNEHa Ha CTOPOHE OCTaTKa NeveHn Ans NOBTOPHOI dhnKkcaLmn NeBoit 60KOBOV 0N
Ha avadparmanbHOM Kynore.

Surgical Procedure

The first operation (right
portal vein transection and in
situ liver splitting)

During the first operation, an
exploration is carried out to
exclude extrahepatic tumours.
Resectability is determined
when the remnant segments 2
and 3 have adequate inflow as
well as outflow. Tumour inva-
sion of segments 2 and 3 alone
is not a contraindication when
it could be safely resected
without tumour residual.

The next step is the dissec-
tion of the hepatoduodenal
ligament. A cholecystectomy
is optional. In patients without
tumor infiltration of the gall
bladder, a cholecystectomy is

usually carried out. After lifting
the common bile duct and right
hepatic artery by a lid retractor,
the right portal vein and main
portal vein is exposed (Fig. 1).
At this stage, the main right
portal vein branch could be
transacted after suture ligation
at the distal end and continu-
ous suture with 5/0 Prolene at
the proximal end. In patients
with trifurcation of the portal
vein with separate entry of
the right anterior and posterior
sectional branches, the ante-
rior and posterior portal veins
should be divided separately.

The umbilical portion of the

left portal vein is exposed by
dissecting the umbilical fissure.
The portal branches of seg-

nepsyto ouepefb. B cnyyae Hepo-
CTaTO4HOr0 06beMa NaH1pyemoro
0cTaTKa NeyeHm nocne nepeoro
aTana onepauum (OrN0/ OOM <25%,
unm OMNO/BT <0,5% y NaumeHToB ¢
HOpMarbHOW neveHbro unn <30 %

1 <0,8 %, CO0TBETCTBEHHO, Y Na-
LIMEHTOB C X0NECTa30M UK Nocne
XMMWOTEPANHNK), MOXHO PACcCMO-
TPETb BO3MOXHOCTb NPOBEAEHMS
npoueaypsl ALPPS. Y nauneHToB

C HeOCTaTOUHbIM YBENMYEHUEM
o6bema nocne 9BB, ALPPS Takxe
MO>eT ObITb BAPMAHTOM yBENNYE-
HWS MNAHWMPYEMOr0 0CTAaTKa NEYEHN
(12).

Xupypruyeckas npouenypa
lMepBas onepauus (nepeceyeHne
npaBoii BOPOTHOW BEHbI U in Situ
splitting)

Bo Bpewms nepsoii onepauuu, npo-

BOAMTCS UCCNEeJ0BAHME C LieNbto
UCKIIOYMTb BHEMEYEHOYHbIE Ony-
xonu. PesekTabenbHoCTb 0nyxomm
ONPEAENSETCs, KOria OCTaOLLMECS
CEerMeHTbl 2 M 3 UMEeKOT J0CTaToY-
HbIA MPUTOK, a Takxxe 0TTOoK. Ony-
XOMneBble MeTacTasbl TONbKO 2 1 3
CErMeHTOB He SBNSIETCA NPOTUBO-
NOKa3aHWEM, ECIIN OHU MOTYT BbITb
yhaneHbl NONHOCTLI0. CriedytoLmm
Larom SBNSETCS pacceyeHue rena-
TOAYOAEeHaNbHOM CBA3KM. Xoneuu-
CTOKTOMUS He ABNSeTCS 0653aTeNb-
HOW. Y maumeHToB 6€3 Onyxonesou
WHAMMLTPALMK XKENYHOTO NY3bIPS
OHa 06bI4HO BbINONHSAETCS. Mocne
NoAHATUS 06LLET0 XXENYHOr0
MPOTOKA W NPaBoiA NEYEHOUHO
apTepuu NEYEHOUHbIM 3ePKanoM,
BbILENSIOTCS NpaBast BETBb BOPOT-
HOW BEHbI M CaMa BOPOTHAs BEHA
(puc. 1). Ha aTom aTane npasas
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ment 4 are ligated and divided
at its origin. The hepatic artery,
the bile duct and the right
hepatic vein are dissected and
identified with rubber bands.
Liver parenchyma transection
using CUSA along the falciform
ligament is performed (Fig. 2).
The falciform ligament could be
kept in the future remnant side
if technically possible for re-
fixation of the left lateral lobe
at the diaphragmatic dome. In-
traoperative ultrasound should
be performed to confirm the
absence of right portal flow at
the end of the operation.

Silicone sheeting (BESS Pro
GmbH, Berlin, Germany) is ap-
plied to separate the two parts
of the liver and the surround-
ing organs in order to prevent
strong adhesion among the
above mentioned structures
which may complicate the
second step of the ALPPS
procedure. In cases of full mo-
bilisation of the right liver lobe,
a plastic bag could be applied
to separate the right liver lobe
and the diaphragm. Closed
drainage is placed in the liver
hilum. An intraabdominal swab
should be taken for microbio-
logical analysis at the end of
the operation.

Postoperative management
after the first operation

The patient is usually trans-
ferred to the intermediate care
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unit and then discharged to the
normal ward according to the
postoperative course. Prophy-
lactic antibiotics are given as
single shot intraoperatively. If
any bacteria are isolated from
the intraoperative swab, the
antibiotics should be given

till the second operation. In
patients with stented bile duct,
antibiotics and antimycotics are
given during the whole postop-
erative phase.

One week after the operation,
depending on the logistics,

an abdominal CT scan (native
phase) is performed for re-
evaluation of the liver volume
(11). When the FLV/TLV is more
than 30%, the second opera-
tion, namely, right trisectionec-
tomy with or without bile duct
resection, could be carried out
on the next available operative
day. If the FLV/TLV is less than
30%, repeat CT scan would
be carried out in an interval of
seven days, with the second
operation being postponed ac-
cordingly.

The second operation (defini-
tive right trisectionectomy)
After relaparotomy, the silicone
sheeting or plastic bag is
removed. An intraabdominal
swab is taken for microbio-
logical analysis for orientated
antibiotic therapy if indicated.
The hilar structures are easily
identified by the rubber bands.

BETBb BOPOTHOM BEHbI MOXET ObITh
nepeceyeHa nocne nepesssku Ha
LACTAIbHOM KOHLIE W HAMOXEHMS
HenpepbIBHOTO LWBa HUTL0 5/ 0
Prolene Ha npokcManbHOM KOHLE.
Y naumeHToB ¢ TpudypKaumei
BOPOTHOM BEHbI C OTAEMbHbIM
BXOXXJEHWEM NPaBbIX NEPELHEN 1
3a[iHeii BETBEW, NEpPesHss W 3aiHssS
BOPOTHbIE BEHbI JOMKHbI ObITb pa3-
LeneHbl OTAENbHO.

[ynoyHas 4acTb NEBON BOPOTHOM
BEHbI BbIAENSETCA NyTEM UCCeYe-
HUS KPYr o CBA3KW neveHn. Betau
NOpTanbHOW BeHbl 4CErMeHTa
NepeBs3bIBAOT M PA3AENIOT.
MeyeHOuHas apTepms, XXENUHbI
NPOTOK 1 NpaBast NeYeHouHas
BEHa pacceKatoTCs M NoMeYaroTes
LIBETHbIMM PE3NHOBBIMM NIEHTAMM.
BbinonHseTcs pe3ekuns napeHxy-
Mbl MEYEHM NOMOLLBIO KaBUTaLM-
OHHOrO YNbTPa3ByKOBOIO XMPYp-
ruyeckoro acnuparopa (CUSA)
BJONb CEPMOBUAHOM CBA3KM (Puc.
2). CeproBuaHas CB3ka MOXET
ObITb COXpaHEHa B NNaHNpyemMom
0CTaTKE NEeYEHM, ECAN TEXHNYECKN
BO3MO>XHa NOBTOPHAs chukcaLms
neBon 60KOBOW [ONM HA auadpar-
MarbHOM Kynone. YTobbl noaTeep-
AMTb OTCYTCTBUE KPOBOTEYUEHNS U3
NpaBoii BOPOTHOM BEHbI B KOHLE
onepauuy, LOMKHO BbITb BbINON-
HeHo Y3W. [ing pasgeneHus aByx
4acTeit NEYEHN 1 OKPYIKAIOLLMX
OpraHoB, YTo6bl NPEAOTBPATUTDL
CUNbHOE CAMMAHNE YNOMSIHY TbIX
BbILLE CTPYKTYP, KOTOPOE MOXET
OCOXXHWUTb BTOPOM 3Tan npo-
ueaypsl ALPPS, npumeHsieTcs

Xupyprus neyetu

CUIIMKOHOBOE NMOKpbITHe (BESS
Pro GmbH , Berlin, Germany). B
Ccry4asx nofHoW MobunmMaaLmm
MpaBoM [OMM NEYEHN, MOXKET ObiTh
MPUMEHEH NNAaCTUKOBbIN NaKeT,
4TO6bI OTAENUTb MPABYHO 0N
neveHu 1 anadparmy. 3akpbITblit
[PEHax ycTaHaBnmMBaeTcs B BO-
poTax neveHn. B KoHue onepaumm
LOJKEH ObITb B3SIT BHYTPHUOPHOLL-
HO TaMMOH NS MUKPOBKONOrnYe-
CKOro aHanmuaa.

MocneonepauuoHHoe BeaeHUe
nocne nepsoi onepauuu
[MaumeHT 06bIYHO MEPEBOANTCS B
OTAENEHNE MHTEHCUBHOMN TEpanim,
3aTem B 06bI4HYt0 Nanaty B COOT-
BETCTBWM C NOCNEONEPALMOHHBIM
BeZeHreM. [podunakTnyeckoe
NPUMEHEHWNE aHTUOMOTUKOB MPOBO-
AVTCS B BUE OJHON MHBEKLMN BO
Bpems onepaumu. Ecnm BbIsSiBNEHD
GaKTepuM ¢ MHTPaoNepaLMoHHOro
TamnoHa, aHTUONOTUKN CreLyeT
MPUMEHSTL 40 BTOPOM Onepauuy.
Y NauMEeHTOB CO CTEHTMPOBAHHbIM
XKEMYHBIM MPOTOKOM, aHTUOUOTHKM
W MPOTMBOrPUOKOBLIE Mpenaparbl
NPUMEHSIIOTCS B TeYEHWE BCEro Mo-
CneonepaumoHHOro nepuoaa.
Yepes Hedento nocre onepauum, B
3aBMUCUMOCTY OT NIOTUCTHKM, NPO-
BoauTCa abfoMuHansHoe KT ckaHu-
posaHue (HaTuBHas pasa) ons
OLeHKu obbema nevenu (11). Korpa
Ono / OOTM 6onbLue 30%, BTOpas
onepaums, a UMEHHO, NPaBOoCTO-
POHHSISt TPUCEKLMOIKTOMMS C MU
6e3 Pe3eKLNM XXeN4HbIX MPOTOKOB,
MO>EeT ObITb MPOBEAEHA YXE B
6rvKalLLIKMIA ONepaLm oHHBINA AeHb.
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Liver Surgery

The right hepatic artery, the
right hepatic ducts (or the left
hepatic duct when extrahepatic
bile duct should be resected),
the right and middle hepatic
veins are transacted. Liver
segment 1 could be preserved
in patients with non-hilar CCA
when there was no tumour
involvement.

After removal the transacted
liver, a lymphadenectomy could
be performed at this stage.
Biliodigestive anastomosis is
followed when resection of the
extrahepatic bile duct is indi-
cated in patients with intrahe-
patic CCA and hilar CCA.

The postoperative treatment
after the second operation is
same as for the patients under-
going routine major hepatec-
tomy.

Perspective

A rapid hypertrophy of the left
lateral liver lobe within one
week is constantly reproduc-
ible by different liver centers
worldwide (8-12). In some
cases, the sufficient remnant
liver could even be achieved
3 days after ALPPS (12). The
procedure has been found ef-
ficient. First, the deportalized
but arterialized right hemiliver,
left in place, acts as an auxiliary
liver to assist the future liver
remnant for the first and criti-
cal week after resection (10).
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Posthepatectomy liver failure
could be thus avoided, even

in patients having extensive
exposure to chemotherapy
with associated liver damage.
Second, the rapid hypertrophy
of the liver remnant within two
to three weeks avoids tumor
progression to an inoperable
status, which could be found
in conventional two-staged
hepatectomy without ALPPS
(4,5). No other techniques
could achieve such a rapid hy-
pertrophy within 2 weeks. No
tumor progression has been
found during this short period.
This strategy may also allow a
faster recovery for the patient,
with the possibility of restoring
chemotherapy earlier.

Recently, the authors extended
the original ALPPS as left
lateral splitting (liver splitting is
carried out along the right side
of the falciform ligament in) to
a full left-full right splitting (liver
splitting was carried out along
the Cantile line) (Fig. 3) to re-
move bilobar CRLM in a single
hospital stay. This procedure
provides a new strategy for
treatment of bilobar colorectal
liver metastasis. Using this
one of the most promising
advances in oncological liver
surgery, we can provide many
patients, who are with might
otherwise be judged unresect-
able disease, with new chance
by increase the resectability.

Ecnn OMNO / OOMN meHbLue 30%,
nosTopHas KT BbINoNHAETCS Yepes
CeMb [HEW, n BTOpas onepawms, co-
OTBETCTBEHHO, OTKNIa[bIBAETCS.

BTopas onepauus (oKoHYaTesNb-
Has NPaBOCTOPOHHSAS TPUCEKLM-
03KTOMMSA)

Mocne penanapoToMiuu, CUIIMKOHO-
Bas MAEHKA UAU NOANITUNEHOBDIM
nakeT yaansetcs. BHyTpubptoLuHom
TamnoH 3abupaeTcs Anst MUKpo6uo-
NIOTMYECKOro aHanmaa Ans opueH-
TMPOBAHHOM aHTUBMOTUKOTEPaNN
NPV HanM4YMK NoKasaHuin. Xunsp-
Hble CTPYKTYpbI IETKO PacnosHaTh
MO PE3MHOBbIM LIBETHbIM JIEHTaM.
MpaBas neyeHouHas apTepus, npa-
Bble BHYTPUMNEYEHOUHbIE NMPOTOKMN
(Mnu NeBbI NEYEHOUHBIN NPOTOK,
KOraa A0MKHbI 6bITb yAaneHs! BHe-
MNEYEHOUHbIE XXENYHbIE MPOTOKM),
npasas ¥ CPeaMHHAR NEYEHOUHbIE
BeHbI nepecekaroTes. CermeHT
neyeHn 1 MOXeT 6bITb COXpaHeH y
nauneHToB ¢ HexunsapHoi XK, ecnu
HET OMyXONeBOr0 NOPaXEHMS.

Mocne yaanexus pe3eunpoBaHHO
neyeHu, Ha JaHHOM 3Tane MoXeT
ObITb BbINOHEHA TMM(ALEHIKTO-
MU Y NaUMEHTOB C BHyTpUMNeYe-
HOYHOM 1 xunspHoit XK, KOTopbIM
nokasaHa pe3eKkums BHENEYEeHO-
HbIX XXENYHbIX MPOTOKOB, 3aTEM
crenyeT HanoXeHue GuNUoanre-
CTMBHOTr0 aHacTomo3a. ocneone-
PaLVOHHOE NeYeHme nocne BTOPOiA
onepauum Takoe Xe, KaK y naum-
€HTOB, KOTOPbIM BbiNa BbIMONHEHA
PYTWHHAS renaTakToMus.
BbicTpas runeptpocus neson

Xupyprus neyetu

OOKOBOW 0NN NEYeHN B TEYEHNE
O[HOW HeZenn NOCTOSIHHO NPOBO-
ANTCA Pa3HbIMW LEHTPaMM NeYeHn
no Bcemy mMupy (8-12). B HexkoTOpbIX
Cnyyasix JOCTaTOuHbIN 0CTATOK
neyeHn MOXET BbITb NOMYUEH yKe
yepes 3 Hg nocne npoueayps!
ALPPS (12). MNpouepypa cuntaetcs
ahchexTnBHON. Bo-nepsbix, fe-
nopTanu3npoBaHHas, Ho apTepua-
NM3NPOBaHHas npasasi NoNoBMHA
neyeHu, 0CTaBasCh Ha MecTe,
BbICTYNaeT B KAYECTBE BCMIOMOra-
TENbHOM YacTu NeYeHu, Kotopast
noMoraeT nnaHupyeMomMy ocTaTky
neyeHn B NEPBYIO KPUTUUECKYHO
Hegdento nocne pesexumn (10).
[MeyYeHOUHYH0 HE[OCTATOUHOCTb
Mnocre renaTakToMUK MOXKHO M3-
6exatb, Takum 06pasom, faxe y
NauUWNeHToB, NOMyYatoLNX UHTEH-
CMBHYH XMMUOTEPANuo ¢ COOTBET-
CTBYHOLLWM NOBPEXAEHNEM NEUEHM.
Bo-BTOpbIX, BbICTPAS MMNEPTPO-
(hus OCTATKA NEYeH B TeYeHne
[BYX- TPEX Helesb No3BONSIET He
LOMYCTUTb NPOrPECCUM ONYXOMU

[0 HeonepabensHON CTagnu, YTo
MOXXET CAYUMTLCS NMPK 06bIYHO
[BYX3TanHo! pe3eKLnm neyeHm 6e3
ALPPS (4,5).

Hwkakme apyrue MeToabl He Mo-
3BONSIKOT [OCTUYbL CTOMb BbICTPO
rUNepTPOUM B TeUeHue 2 Hefieb.
3a 3TOT KOPOTKMIA NEepUo Npo-
rpeccypoBaHue OMyXonn He OT-
Meuanoch. JT1a cTpaTerus MoXxeT
TaikoKe 06ecneumTsb 6onee BbICTpoe
BOCCTAaHOB/EHME NALMEHTA, C
BO3MOXXHOCTbHO 6051€€ paHHero
MPOBEAEHUS XMMUOTEPANMIO.
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Fig. 3: CT scan at 7 days after full left-full right splitting (liver splitting was carried out along the Cantile line, identi-
fied by the intrahepatic clips) to remove bilobar CRLM which involved all 8 liver segments. The CRLM at the seg-
ment 2 to 4 has been removed at the the first operation as well as the segment 1.

Puc. 3: KT ckaHupoBaHue 4epes 7 aHel Nocie NoaHOro pasaeneHus nedeHn no nuHun Kautnu (onpeseneHa BHy TpUneYeHoY-
HbIMW Hagpe3amu), ¢ uenbio yaanenus asyxaonesbix [IMKP ¢ nopaxenuem Bcex 8 cermeHTos nedenu. [IMKP B cermeHTax 2 - 4
6bn1 yAaneHs! BO BPeMS NEPBOM Onepaumi, Takxe Kak CermeHT 1.

Along with the high efficiency
on induction of hypertrophy

of remnant liver, the ALPPS
procedure showed significant
postoperative morbidity (68%)
and mortality (12%) in unse-
lected patients (8). The authors
have found that the patients
with preoperative biliary stric-
ture receiving biliary drainage
carry a higher risk compared

to other patients, as infection
and bile leak are two main
complications after ALPPS (11).
A dilated intrahepatic bile duct,
bacterial contamination due

to preoperative stenting and
difficult hilar dissection at the
second step can limit applying

this strategy in patients with
hilar CCA.

As recommended by interna-
tional expertise, this complex
procedure must be undertaken
exclusively by experienced
HPB surgeons in a high-volume
center, and by means of a
multidiscipilinary team effort,
such as optimal management
of anesthesiology recovery,
hemodynamic development,
antibiotics, early enteral/paren-
teral nutrition, and other issues
to achieve the best results (11).

B nocnenHee spems asTopsl
MeTO/a pacLUMpmin nepBoHa-
yanbHyto npoueaypy ALPPS kak
NEBOCTOPOHHEr0 NaTepanbHoro
pasfenexus (no Npasoi CTOPOHE
CeproBuaHOM CBA3KK), 10 Bonee
MONHOro 1 6onee NPaBoOCTOPOHHEro
pasgeneHns (6b110 NPOBEAEHO Mo
nuHnn Kantnw) (Puc. 3) ans yaane-
Hus gsyxponesbix [IMKP B Teuerne
O[HOW rocnuTanu3aumu.

3Ta npoueaypa no3sonseT npu-
MEHSTb HOBYHO CTPATErMIO ANs
neyenuns asyxaonesbix MMKP.
Wcnonb3ys 0aHo 13 Hanbornee
NePCNEKTUBHBIX LOCTUXXEHWUA B
0611aCTH OHKOJOrMYECKOI XMPYpritn
MeYeHm, Mbl MOXEM, UCMONb3Ys
AAHHbI LWaAHC YBENUYMTb Pe3ek-

TabeNbHOCTb, MOMOYb MHOMMM
nauneHTam, KOTOPbIE CHUTANNCH
HeonepabenbHbIMK.

Hapsiny ¢ BbICOKO# apeKTmB-
HOCTBH MHAYKLMM rMNepTPOdum
ocTaTka neyeHu, npoueaypa
ALPPS nokazana 3HauuTenbHoe
4nUCNO NOCNEONEPALIMOHHBIX OCTIOX-
HEHWiA (68%) 1 cMepTHOCTY (12%)
CPEAN HeOTOBPAHHbIX MALMEHTOB
(8). dnnatupoBaHHbIiA BHYTPU-
NEeYEHOYHBbINA XENYHbIA NPOTOK,
baKTepuanbHoe 3arpsisHeHve B
CBS31 C NPELONEPaLMOHHbIM CTEH-
TWUPOBAHMEM W CNIOXHBIM XWASIPHBIM
pasfeneHrnem Ha BTOPOM aTane
MO>ET OrpaHN4nTb MPUMEHEHWE
3TOW CTpaTErMu y MauUMeHToB C
xunsipHoit XK.
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B cooTBETCTBUM C pEKOMeHAaLm-
MU MEX[lyHapOLHbIX 3KCNEPTOB,
3Ta CNoXHas npouesypa 4osmkHa
MPOBOANTLCS UCKIOUMTENBHO
OMbITHBIMM FenaTo-nNaHkpeaTo-6u-
NMapHbLIMW XUPYpramin B KPYMHbIX
LieHTpax, C y4acTueM MynbTUANCLM-
NAVHAPHOK KOMaHAbI, AN1s ONTH-
MarnbHOi OpraHM3aLmn aHecTesmo-
NIOTMYECKOM NMOMOLLM, YIpaBNEHNS
reMOAMHAMUKOM, NPOBEAEHNS
aHTMONOTUKOTKPANUK, PaHHero
3HTEParbHOro / NnapeHTeparnbHOro
NUTaHUs, peabunuraumm u apyrux
BOMPOCOB 151 AOCTUXEHUS Hau-
nyywmx pesynbtartos (11).
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CUNVKOHOBbIE

Silicone Implants
for Breast
Augmentation -

a Review

Breasts are an important part
of female identity. They are
considered to be the symbol
of femininity and fertility. Their
size and shape varies greatly
from person to person. Hypo-
mastia, asymmetry, anomalies
or the loss of the breast as a
result of a mammary carcinoma
can impair the self-esteem of
women. Breast surgeries have
been playing a leading role in
the statistics of aesthetic inter-
ventions for years.

The following review is aimed
to provide information about
the possibility of breast
augmentation using silicone
implants, its history as well as
the risks and complications as-
sociated with silicone implants.

History of Breast Augmenta-
tion with Silicone Implants
Breast implants were first
mentioned in literature in 1895.
The Austrian-German physi-
cian Vincenz Czerny removed

a lipoma from a patient’s back
and used its adipose tissue for
breast augmentation (1).

Cronin and Gerow were the
first to describe and introduce
breast implants made from sili-

cone in 1963 (2). After this, the
structure of silicone implants
continuously changed. Today,
we can look back on a total of
four implant generations.

Between 1963 and 1988,
nearly 1 million women under-
went a breast augmentation
with silicone gel implants in
the USA alone (3). To this day,
breast augmentation with
silicone implants (both using
silicone gel and saline solution)
has been considered one of
the most frequently performed
interventions in plastic surgery,
so far in an estimated 10 — 12
million women worldwide (4).

However, silicone implants,
especially those filled with
silicone gel, used to be highly
disputed because evident stud-
ies investigating their safeness
and health consequences were
missing. The regulation and
approval of such procedures in
the USA is incumbent upon the
US Food and Drug Administra-
tion (FDA). This agency was
given the authority over sili-
cone implants in 1976 by virtue
of the Medical Devices Amend-
ment to the Food, Drug, and
Cosmetic Act. Initially, in Janu-

MnacTuyeckas xupyprus

MMNAaHTaTbl ANS
yBeNu4yeHus rpy-
av — 0630p

[pyAb SBNAETCH BAXHOW 4aACTbIO
XKEHCKOWU MAEHTUYHOCTH. [Py b
CUNTAETCS CUMBOJIOM XKEHCTBEH-
HOCTM W Nnogopoaus. Pasmep
hopMa XXEHCKON Py AN MHAUBUAY-
anbHbl. [Mnonnasms, acuMMeTpHS,
aHoManus uiv noTeps rpyan
BCNEACTBME Paka MONOYHON Xe-
Ne3bl MOTYT CHU3UTb CaMOOLIEHKY
XKEHLLMHbI. Onepaumn Ha XXEHCKOM
TPyau MrpatoT BEAYLLYHO POfib B
CTaTUCTUKE 3CTETUYECKNX BMELLA-
TENbCTB B TEYEHNE MHOTUX fIET.

Llenbto Haworo 063opa sBnseTcs
npeaocTaBnieHne MHchopmaumm o
BO3MOXKHOCTM YBENUYEHUS Py AN

C MOMOLLbK) CUNMKOHOBBIX UMMMaH-
TaTOB, a TAKXXE MCTOPMS BOMpOCa,
PUCKM M OCTIOXKHEHNS, CBS3AHHbIE C
CUNTMKOHOBLIMM MMMNAHTaTaMM.

WUcTopusa yBenuueHus rpyam
CUJIMKOHOBbIMM MMMJIaHTaTaMm
Brepsble rpyaHble MMAAaHTATI
ObINW YNOMAHYTHI B IUTEPAType B
1895 ropy. ABCTPUIACKO - HEMeLl-
ki Bpay BuHUEHT YepHn yaanun
TIMMNOMBbI CO CMIMHbI NALMEHTA 1
MCNONb30BaN XMPOBYHO TKaHb AN
yBenuuenuns rpyan (1). KpoHux

u [xepoy nepsbIMi onucani u
BHELPUIW Py AHbIE UMMNAHTaTI,
cAenaHHble u3 cunnkoHa B 1963
rogy (2). Mocne aToro cTpykTypa
CUSTMKOHOBbIX UMMNIAHTATOB He-

NpPepbIBHO MeHANach. CeroaHs Mbl
MO>XEM FOBOPUTDL YK€ 0 YETbIPEX
NOKONEHUAX UMNNAHTATOB.

B nepwog ¢ 1963 no 1988 rog,
T0n6KO B CLLA noutn ogHOMY
MUIIMOHY XXEHLLUMH BbIn CAENaHbI
onepauuy no YBENMUEHHO rpyan
CWIMKOHOBbIMM MMMNaHTaTamu (3).
Mo ceit feHb, yBenuyeHue rpyam

C UCMONb30BAHNEM CUITMKOHOBbIX
UMMNNAHTATOB (M C CUAIMKOHOBbIM
renem u ¢ ouanonormieckinm
pacTBOPOM) SBASETCSH OAHON U3
Hauboree BOCTPe6OBaHHbIX One-
pauui B NNACTUHECKON XMPYPriv 1
BbinonHsaetcs 10 -12 munnnoHam
XKEHLLMH BO BCEM Mupe (4).

TeM He MeHee, CUINKOHOBbIE M-
NnaHTarkl, 0CO6EHHO HAMONHEHHbIE
CUIIMKOHOBBIM refieM, MOCTOSIHHO
NOABEPranCh AMCKYCCUM, MOCKOSb-
Ky faHHble UCCNEL0BAHMIA 1X 6e3-
OMaCHOCTY W BAUSHWS HA 340POBLE
Obliv yTepsiHbl. PerynuposaHue

W yTBEPXXAEHWE Takux npoueayp

B CLLIA BO310>XeH0 Ha areHTCTB0
Food and Drug Administration
(FDA). B 1976 rogy, Ha ocHoBa-
HUM MONPABKM O MEAULIMHCKMX
yCTpONCTBAX K 3aKOHY O MULLEBbIX
NpoJyKTax, NekapcTsax u KoCMeTH-
4eckux CPeacTBax, areHTCTBy 6binmn
[aHbl MOHOMOUMS KOHTPONMPOBA-
HUS CUSIMKOHOBbIX UMMIAHTATOB.
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Fig. 1: Textured silicone breast
implants

ary 1992, the FDA recommend- f

ed not to use such implants,
predominantly because it was
not possible to exclude the
supposed correlation with the
development of basic systemic
diseases such as collagenosis
(3). This was followed by a ban
on implants filled with silicone
gel on 16 April 1992, since
many manufacturers had not
followed the advice to avoid
using silicone, and the safety
of its use had not been proved.
From that point in time, the
use of implants was reserved
for certain patients and breast
reconstruction (5). Consequent-
ly, the number of augmenta-
tions with silicone gel implants
in the USA dropped while
implants filled with saline solu-
tion were increasingly gaining
significance in clinical routine.

In 1995, the American College
of Rheumatology confirmed
that there was no correlation
between the use of silicone gel
implants and the development
of collagenosis and rheumatoid
diseases (6). This was followed
by a statement of the Ameri-
can Academy of Neurology in
1997, postulating the safeness
of implants in connection with
neurological diseases (7).

In September 2005, after
reviewing all studies and
consulting with implant manu-
facturers, the FDA officially re-
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Breast Augmentation is Indicated for a Great Number of Diagnoses

Hypomastia

Asymmetry / Anisomastia

Anomalies and reconstructions following amputations

Table 1

introduced silicone gel implants
to the American market subject
to certain restrictions (3).
Although the official permis-
sion to use silicone implants
was given, they remained
disputed throughout the world.
The complications have still not
been completely clarified. Dur-
ing the last few years, large-
scale retrospective studies
were conducted to prove their
application safety (8-15).

However, it still remains to

be seen what complications,
especially long-term conse-
quences, are attributable to the
use of implants.

Breast Augmentation with
Silicone Implants

Breast augmentation is indi-
cated for a great number of
diagnoses (Table 1).

Tabnumua 1

[TepBoHavanbHo, B sHBape 1992
roga FDA He pekomeHoBano uc-
nonb30BaTh Tak1e UMMNaHTaThl, B
nepByto 04epesb 13-3a TOro, YTO
He y4anoch MCKUMTbL NPeanona-
raeMyto KOppensLmio C pasBnuTMeM
Takux CMCTEMHbIX 3a60/eBaHNH,
Kak KonnareHosbl (3).

3a 3Tum nocnegosan 3anpeT Ha
MMMIAHTAThI C CUIMKOHOBBIM
renem ot 16 anpens 1992 roaa,
TaK Kak MHOTMe NPou3BOANTENM
He NocneaoBanu CoBETY n3berath
MCMONb30BaHNS CUNIMKOHA , a 6e3-
OMaCHOCTb €ro UCMosb30BaHMUS He
6Obina gokasaHa. C 3Toro MoMeHTa
MCMOMNb30BaHUe UMNNAHTATOB BbINO
3ape3epBMPOBaHO TOMBKO ANs OT-
AENHbIX NaLNEHTOB W PEKOHCTPYK-
Uwm rpyam (5).

BcneacTaue aToro, Konu4ecTso
onepawuii No yBENMYEHHIO rpyan
uMnNaHTaTammn ¢ CUANKOHOBbIM

MnacTuyeckas xupyprus

Puc. 1: TekcTypupoBaHHble CUIMKOHOBLIE
MMMNIAHTaHTbI TpYaN

renem B CLLIA ymeHbLUIKMOCh, B TO
BPEMs! Kak UMMNaHTaThl ¢ co-
NeBbIM PacTBOPOM npuobpeTan
BCe 6onbLUEe 3HaYEHe B NOBCEN-
HEBHOM KIMHMYECKOM npakTuke. B
1995 rogy AMEpUKaHCKMiA KONNE LXK
pEBMaTONOrMN MOATBEPAMN, UTO

He 6bI10 HUKaKOW KOpPeNsLmmn
MEX [y UCNONb30BAHNEM CUIUKO-
HOBbIX MMNAHTATOB 1 Pa3BUTUEM
KONNareHo30B 1 PEBMATOMAHBIX
3abonesaHuii (6). 3a aTum B 1997
rofy nocnenosano 3aseneue Ame-
PUKAHCKOW aKaZeMuu HeBPOMOrun
0 6€30MaCHOCTH UMMAHTOB B OTHO-
LLEHUM PA3BUTUS HEBPOJIOMMYECKMX
3abonesanuii (7). B ceHTs6pe

2005 roga nocne paccMoTpeHus
pe3ynbTaToB BCEX NCCNEAOBAHUIA U
KOHCYNbTaLMiA C NPOM3BOAMTENSAMM
umnnaHTaTos, FDA BHOBb 0huLm-
aNbHO NpeACcTaBnna CUIMKOHOBbIE
UMMNaHTaTbl HA AMEPUKAHCKOM
PbIHKE, HO C ONpeaeneHHbIMN orpa-
HUYeHusaMM (3).

HecmoTpst Ha To, YTO ochuumanbHoe
paspeLLeHue Ha UCTOMNb30BaHue
CUJIMKOHOBbIX UMNJIAHTATOB

6bI10 AaHO, BOMPOC 0CTAETCs
AnckyTabenbHbIM BO BCEM MYUpE.
OCnoXHEHMS! 10 CUX MOP He UC-
CNefoBaHbl MOJHOCTHIO. B Teve-
HUe nocneaHnX HeCKOJIbKMX NeT,
NPOBOANANCH KPYMHOMACLLTA6Hble
PETPOCNEKTUBHbIE UCCNEA0BAHUA
C LieNnblo fioKa3aTb 6e30MacHOCTb
ux npumeHeHus (8-15). OaHaxo,
Nno-npe>xHemMy HeU3BECTHO, Kakne
OCMOXXHEHWS!, 0COBEHHO B JONTO-
CPOYHOM NEPCMENKTUBE, CBA3AHbI C
Mcnosib3oBaHeM UMNNaHTATOB.
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Fig. 2: Perialeolar approach for breast
augmentation

Hypomastia can either be
congenital or occur in the

form of involutional atrophy,
frequently after pregnancy.
Restoration of symmetry is
indicated at a weight difference
of approx. 200 g. In this case,
either unilateral augmentation
or reduction mammoplasty of
the contralateral side can be
performed (often separately).
Breast augmentation can also
be indicated for anomalies
such as amazon syndrome
(mammary gland development
disorder) or Poland’s syndrome
(development disorder of the
upper extremity including
mammary hypoplasia).

Preoperative Measures Prior
to Breast Augmentation
Preoperative diagnostics
should involve examinations of
asymmetry and skin elasticity.
Space-occupying masses are
to be excluded through palpa-
tion. The axillary lymph node
status is also to be clarified in
the course of this examination.
Mammography is additionally
recommended over the age of
30. Furthermore, preoperative
measures include photographic
documentation and the mark-
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ing of the planned incisions
including orientation lines (e.g.
median line).

Extensive preoperative consul-
tation serves not only to inform
the patient about the specific
complications, but also to ex-
clude special contraindications:

e |f the family history reveals
predisposition to breast can-
cer, it must be considered
that implants complicate
imaging diagnostics (par-
ticularly when the implant is
positioned under the glands).
An increased risk of breast
cancer occurrence in implant
wearers has not been veri-
fied in studies conducted so
far.

¢ Already diagnosed breast
cancer: This also constitutes
a relative contraindication. If
radiotherapy is envisaged,
the increased rate of com-
plications should be pointed
out. Augmentation should
be generally advised against,
also because it may make it
more difficult to identify local
reoccurrences.

e Unrealistic expectations: The
postoperative result may be
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YBenuyeHue rpyau ¢
Ucnonb3oBaHMeM CUSIMKOHOBBIX
MMNNaHTaToB

YBenuuerue rpyam nokasaHo npu
MHOTUX auarHosax (1aén. 1).
MNOMacTus MOXET ObITb BPOX-
AEHHOM WM Pa3BUTLCS B BULE
WHBOJTOLIMOHHOM aTpochum nocne
6epemeHHoCTH. BoccTaHoBneHne
CYMMETPWM NMOKA3aHO NMPK pasHuLie
BECa MOJIOYHBIX XKENE3 He MEHEE
200 r. B aToM cny4ae MOXeT 6bITb
BbIMOTHEHO IMG0 OAHOCTOPOHHEE
yBenn4eHue, o peayKUMoHHas
MamMOnacTuka Ha KoHTparnare-
parbHOM CTOPOHE (4acTo OTAEb-
HO). YBENMYeHue rpyam MOXeT
ObITb TAKXXE NOKa3aHO NpK Taknx
aHoManusx, Kak CUHAPOM aMa3oHKH
(HapyLueHWe pa3BUTIS MOMOYHOM
Xenesbl) unu cuHapoM Monaxaa
(HapyLLeHve pa3BuTMS BepXHen Ko-
HEYHOCTM M rUNONNasns MONOYHOM
XKENe3bl HA OAHOM CTOPOHE).

MpeponepaunoHHble Mepononpu-
ATUSA Nepeq yBeNNYeHUeM rpyam
lpegnonepaunoHHas amarHocTy-

Ka [OMKHA BKIKOYaTh 0CMOTP
MOJIOYHBIX XXenel3 ans OueHKn
aACMMMETPUKU 1 3NaCTUYHOCTH
ko>u. C noMoLLbIo nanbnaumm
HEe06X0AMMO MCKITHOUMTL 06BEMHbIE
06pa30BaHms. Takxe AONMKHO ObITb
BbIACHEHO COCTOSAHME NOAMbILLIEY-

MnacTuyeckas xupyprus

Puc. 2: MepuroapeonsipHblii NOAXOA Npu
YBENMYEHNM TPy M

HbIX MMMaTnyeckux y3nos. B Bo3-
pacte ctapiue 30 net XeHLmHam
LOMONHUTENBHO PEKOMEHAYeTCS
Mammorpadwms. Mpegonepaumon-
Hble MEPONPUSATIS BKITIOHAIOT U
(hOTOLOKYMEHTALMIO 1 MAPKMPOBKY
3annaHMpOBaHHbIX Pa3pesos, B TOM
4nCIEe OPUEHTUPOBOYHBIX IUHUA
(HanpumMep, CPEANHHON NUHMMK).

PasBepHyTas npeonepaumoHHas
KOHCYNbTaLMs Hy>XXHa HE TONbKO
AN MHChOPMMPOBAHHS NaLMeHTa 0
CneuUmUUEcKmx 0CNOXHEHUSIX, HO
W [OMKHA UCKITYUTB Creumanb-
Hble MPOTUBOMOKA3aHWS!;

+ CeMeliHasi MCTOpMS MoKasblBaeT
NpeapacronoXeHHOCTb K paky
MOMOYHOW Xenesbl, 1 Heobxoau-
MO YUMTbIBaTb, YTO MMMAAHTATI
MOTYT OCNIOXHUTb BU3yanu3auu-
OHHYO AMarHoCTUKY (0CO6EHHO,
KOrjia UMNNaHTaT ycTaHoBNeH
NOA xenesoi). MNoBbILEHHbIA
PUCK BO3HMKHOBEHMS paka
MOJIOUHOM XKENe3bl Y KEHLUNH
C MMNNaHTaTamm A0 Cux nop He
nccnenoBaH.

* Y)Ke NoCTaBneH fnarHo3 paka
MOMOYHOM Xenesbl. OfHaKo, 370
SBNSIETCS OTHOCUTENbHBIM NPO-
TuBOMOKa3saxueM. B cnyyae, ecim
NnaHupyeTcs nyyesas Tepanus,
TO MOXXHO OXXMAATb YBENUYEHWE
4acTOTbl OCNOXHEHNA. YBEnu-



Plastic Surgery

Fig. 3: Intraoperative specimen of a
severe capsular fibrosis

unsatisfactory, especially

in the case of involutional
atrophy following preg-
nancy (referred to as snoopy
breast, involving lowering of
the gland and the soft tissue
envelope)

e Previous autoimmune dis-
eases (cf. systemic compli-
cations!)

e Previous infections (mastitis)

Selecting the Implant

At present, silicone implants in
Germany may be implanted in
accordance with the “Essential
Requirements of the European
Directives” and must have a
CE marking.

Implants differ regarding their
shell, filling substance and
shape.

The shell, which is still made of
silicone, can either be smooth
or textured (Fig. 1). Silicone
implants vulcanised with
polyurethane are also available.
A new approach is constituted
by silicone shells coated with
biocompatible materials (see
below).

Besides saline solution, cohe-
sive silicone gel is available as
filling material.
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Regarding the shape of the
implants, a distinction is made
between round-high, round-
low and anatomical profiles.
Anatomically shaped implants
have the typical drop shape. It
should be considered that the
shape of the augmented breast
substantially depends on grav-
ity and the pressure in the soft
tissue, which are both subject
to dynamic change.

Approaches

There are four possible ap-
proaches for breast augmenta-
tion: inframammary, periareolar
(Fig. 2), axillary and transareo-
lar. Each variant involves both
advantages and disadvantages
and should be selected accord-
ing to the anatomical condi-
tions and the patient’s expecta-
tions, besides the preference
of the surgeon.

The inframammary approach is
popular with many surgeons,

in particular due to its good
visibility during the surgery —
and also during later interven-
tions in case complications
occur. This method involves an
incision of approx. four cm in
length made two fingers caudal

YeHMe rpyAN MOXET 3aTpyAHUTL
B fanbHEMALLIEM AMarHOCTMKY
MECTHbIX PELMANBOB.
HepeanucTnuHble OXMAaHNS.
MocneonepaumoHHbIi pesynbTaT
MOXET 6bITb HEY[OBNETBOPH-
TenbHbIM, 0COBEHHO B Cry4ae
WHBOJTOLIMOHHOM aTpochum nocne
6epeMeHHOCTH (Tak HasbiBaemble
SNOOpY - rPyAM, KOra MONOYHblE
XEne3bl ONyCKaroTCs 3a CHET pac-
TSOKEHWS MATKMX TKaHel, a rpy b
C BbICTYMatoLLMM COCKOBO-apeo-
NAPHBIM KOMNIEKCOM HanoMUHaeT
aMEepUKaHCKOro KOMUYECKOT0
nepcoHaxa - cobauky «CHynu»).
lepeHeceHble ayTOMMMYHHbIE 3a-
6oneBaHms (CMCTEMHbIE OCMOX-
HeHus!)
* [NepeHeceHHble MHDeKLMn
(mactuT)

Bbi6op umnnaHTaTa

B HacTosiee Bpems B ['epMaHnm
CMITMKOHOBbIE MMMNAHTATbI MOTYT
ObITb UCMONb30BaHbI B COOTBET-
cTBin ¢ «OCHOBHbIM TPEBOBAHUSAMM
Esponeiickux [IMpekTus « n [OnX-
Hbl uMeTb 3Hak CE. MmnnaHTaTth
pasnuyatoTcst 060M04KON, Ha-
nomnHeHueM 1 opmoid. O6onouka,
KOTOpas No-NpeXxxHeMy caenaHa u3
CUIIMKOHA, MOXKET ObITb rnagkon
WM TEKCTYPMPOBAHHOM (puC.

1). Takxe eCTb MNNaHTaThl 13

MnacTuyeckas xupyprus

Puc. 3: VIHTpaonepauvoHHblii 06paseL
TSKENOro KancyibHoro (ubposa

BY/IKaHW3WUPOBAHHOTO NONMypeTa-
Ha. HoBblit noaxopn nogpasymeBaet
MOKPbITbIE CUIMKOHOBBIX 0601104EK
O1OCOBMECTUMbIMW MaTepUanamm
(cM. Huxe).

KpoMe conesoro pacTtsopa, B
Ka4yecTBE HaNOMHSOLLEro MaTe-
puarna ucrnonb3yeTcst KOre3usHbIi
CWIMKOHOBbIN renb. YT0 KacaeTcs
(hOPMbI UMMNAHTATOB, TO pa3nnya-
10T KPYTJIble, YMEPEHHO- KPYTiible

W aHaTOMMYECKWE TPaHMIaHTaTbl.
AHaTOMUYECKME UMMNAHTaTbI
UMEIOT KanmnesnaHyo (opmy. He-
06X0MMO Y4MTbIBaTb, YTO hopma
YBESIMYEHHON rPY LM CyLIECTBEHHO
3aBMCHT OT CUJIbl TAXKECTM W aB-
NEHNS B MSATKMX TKaHSIX, YTO MOXET
MPUBECTM K €€ M3MEHEHMSM.

Moaxoabl

EcTb ueTbipe BO3MOXHbIX XMPYpru-
4eCcKuX NOAX0AA ANSt YBEANYEHNS
rpyAau: MH(pamammapHblid, nepu-
apeonspHbIi (puc. 2), TpaHcapeo-
NSAPHBINA U aKCUNNAPHBIA. KaxX Ablid
BapuaHT UMeeT npeuMyLLecTsa

W HEAOCTaTKW, NO3TOMY NOAXOL
LO/DKEH ObITb BbIGPAH C y4eTOM
aHaTOMMYECKNX 0COPOEHHOCTEN 1
O>XMAAHWA NAUMEHTA, UCKNoYas
NpeanoYTeHNs Xxvpypra.
VHhpamammapHoii noaxon nombay-
€TCS NOMyNSAPHOCTHIO Y MHOMX XM-
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to the existing inframammary
fold, so that the resulting scar
is located in the later mammary
fold and is not visible in upright
position.

The preparation of an adequate
implant site is considerably
more difficult with the peri-
areolar and axillary approaches.
Moreover, the incision through
the gland may lead to cicatrisa-
tion and the possible destruc-
tion of the lacteal ducts. The
axillary approach involves the
risk of implant lateralisation.

Implant Positioning and
Surgery Technique

The implant site can be either
subglandular or submuscular.
In addition to better soft tissue
coverage of the implant, sub-
muscular positioning involves
lower risk of capsular fibrosis
development. Mammograms
can also be better assessed
when positioning the implant
this way (16). Submuscular
positioning involves exposure
of the caudal edge of the
pectoral muscle and its manual
elevation from the thoracic
wall after making an incision

in the skin and subcutaneous
preparation. The cranial mobi-
lisation is continued up to the
third rib. Lateral detachment

is performed up to the front or
median axial line, depending on
the implant size. The bottom
edge of the pectoral muscle
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is medially detached from the
sternum. During preparation, it
should be taken into account
that complete muscle coverage
usually results in the implant
being positioned too high.
After inserting trial implants
and checking the symmetry,
the implant size is determined
and the implant is inserted
after being rinsed with saline
solution, as far as possible,
without touching the previously
disinfected wound edges. The
wound is subsequently closed
layer by layer; Redon drainages
may be applied where neces-
sary.

Postoperative Measures
During the postoperative
phase, excessive physical
strain such as housework,
sports and also physically
demanding occupational
activities should be avoided.
Full, unrestricted physical strain
should not take place until four
months after surgery. A special
bra exerting caudal pressure
to avoid cranialisation of the
implant should be worn for

six months. Depending on the
implants selected, the patient
should do massage exercises
directly after surgery. In con-
trast to coated implants, which
should not be moved exces-
sively, early massage is advan-
tageous with smooth implants
to avoid capsular fibrosis. The
implants should be pushed in a

PYProB 13-3a XOPOLLE BUANMOCTH
BO BpeMsi onepauum, a Takxe Bo
BPEMS NOCNeayHOLNX MEPONPUATHA
B CIyyae OCMOXXHEHMA. ITOT METOL
npeanonaraeT pa3pes o0kono 4 ¢M B
ANWHY HA ABa NanbLia HUXe cKnag-
Ki, 4TO6bI py6eL He 6bln BUAEH B
BEPTUKAIbHOM MOJIOXEHUN.

MoaroToBNTb MECTO ANS UMMNAH-
TaTa 3HaYUTENbHO CMOXHEE MPK
nepruapeonsipHOM M akCUINSPHOM
noaxofax. Kpome Toro, paspes B
MOJIOYHOM XKenese MOXET npuse-
CTM K pyOLIEBAHMIO M Pa3PYLLEHNIO
NPOTOKOB. AKCUNNSIPHBIA NOAXOS,
BfeYeT 3a Co60¥ puCK Natepanuaa-
LM MMNiaHTaTa.

Pa3smMelieHue uMnnaHrara u
XUpYpruveckas TexHuka
MMnnaHTaT MOXeT 6biTb pasme-
LUeH KaK CybrnaHaynspHo, Tak u
CY6MYCKYNSPHO.

B fonosnHeHue K nyyuemy nokpbl-
TUIO UMMNIaHTaTa MArKON TKaHbHO,
pa3meLLeHve Nog MblluLamu
o6ecneunBaeT 6011ee HU3KUIA PUCK
pas3BUTHS KancynbHOro (ubposa.
Mammorpadust TakxKe MOXET 6bITb
NyyLLe OLEeHeHa npy TakoMm pasme-
weHun umnnaqTara (16). Cyomy-
CKYNSPHOE pa3MeLLeHne BKIKYaeT
OBHaXXEHWMe HUXXHEro Kpas rpyaHoM
MbILLILbI M €€ PYYHOE OTAENEHNE
OT rPYAHOW KNeTku nocne paspesa
KOXW W npenapauum NoAKOXHON
knetyaTku. KpaHuanbHasi Mobumu-
3aLmsi BbINONHAETCS A0 TPETbEro
pebpa.

JlaTepanbHoe 0TAeneH1e NpoBo-
AMTCS [O NepeaHei unn cpeanHHo-

MnacTtuyeckas xupyprus

aKcuanbHOW NMHUK, B 3aBUCHMOCTH
0T pa3mepa umnnaHTara. HuxHui
KpaW rpyAHOM MbILLLbl OTAENseTCs
OT rPpyauHbl MeamansHo. B xoae
npenapauun He06X0AMMO YHECTb,
4TO NMOMHOE MOKPBITUE MbILLLIAMM
umnnaTara NPMBOANT K €r0 CWLL-
KOM BbICOKOMY Pa3MeLLIEHMIO.

lMocne ycTaHOBKW NPOGHbIX UM-
MNAAHTATOB 1 MPOBEPKM CUMMETPM,
onpenenseTcs pa3Mep UMNiaHTa-
Ta, KOTOpbIN BCTaBNSETCA NOCIE
MPOMbIBaHMS CONEBbIM PACTBOPOM,
HaCKOMbKO 3TO BO3MOXHO, HE
Kacasicb paHee NpoAe3nHpK-
LMPOBaHHbIX KpaeB paHbl. PaHa
3aKpbIBaeTcs nocnonHo. Brocnep-
CTBWW, B Cly4ae HEOOXOANMOCTH,
MOXET 6bITb NMPUMEHEH [PEHaX Mo
PepoHy.

MocneonepaunoHHbie
MeponpuaTus

B nocreonepavuvorHoM nepuoge,
cnenyet nsberatb Ype3MEpHOro
(h1314ECKOr0 HaNPsKeHus - pabo-
Thbl MO JOMY, CNOPTa M NPOeccuo-
HaNbHOM AEATENbHOCTY, CBA3aHHOM
C (hn3nUeCKUMM Harpyakamm.
[MonHas, HeorpaHuyeHHas uam-
yeckas Harpyska BO3MOXHa He
paHee 4 MecaLeB nocne onepaum.
B TeueHue wecTn Mecsaues cnepyet
HOCUTb CrieLnanbHblii BHOCTranbTep,
4TO6bI U36EXKaTb HUXKHETO aBrie-
HUS 1 filehopmaumi umnnaTara.

B 3aBMCUMOCTM OT BbIGPAHHBIX
UMMIAHTATOB, NAUMEHTKA AOMXKEH
[enaTb yNpaxHeHUs B BUAE Macca-
a nocne onepauuu. B otnnume ot
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cranial and medial direction and
held there for a few seconds
several times a day.

During the initial phase after
surgery, checkups should take
place at close intervals, which
should be followed by check-
ups after 3, 6 and 12 months
and subsequently once a

year. During these checkups,
changes in the implant position
should be monitored by means
of photographic documenta-
tion. If the slightest suspicion
of an implant rupture arises,
sonography and, if necessary,
also MRI should be conducted.

Possible Complications of
Silicone Implants

The use of silicone implants
may involve systemic and lo-
cal complications. This list is
intended as an overview only.
The information in the literature
relating to the incidence of
complications varies consider-
ably and is also largely depend-
ent on the surgeon'’s experi-
ence.

Systemic Complications

The occurrence of systemic
complications in connection
with silicone implants gave
rise to controversy. Especially
the connection between the
development of collagenoses,
such as systemic lupus erythe-
matosus, scleroderma, Sjor-
gen’s syndrome or rheumatoid

German rleneol)
Medical »emviyiHcion]
Journal MYOHAR

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

arthritis and the use of silicone
implants are subject to debates
(17, 18).

This supposed correlation also
led to silicone gel implants
being banned by the FDA (see
above). However, large-scale
studies were unable to estab-
lish a connection between the
use of silicone implants (both
those filled with silicone gel
and those filled with saline
solution) and the development
of diseases that belong to the
group of collagenoses, autoim-
mune diseases and rheumatoid
arthritis (3, 17, 19-21).

The influence of silicone
implants on the development
of cancer has been discussed
for years. The main focus

of attention in this context

is breast cancer; however,
further malign anomalies such
as sarcomas, haematopoietic
malign diseases as well as cer-
vical, vulvar, lung and cerebral
tumours are also suspected

of being caused by silicone
implants. Several epidemiologi-
cal studies demonstrated no
influence of silicone implants
on the incidence of tumour-as-
sociated diseases (17, 22, 23).

Although small-scale case stud-
ies demonstrating a correlation
between the use of silicone im-
plants and rare types of cancer
are available, this correlation

TEKCTYPUPOBaHHbIX UMMNAHTATOB,
KOTOPbIE HENb3S YPEIMEPHO CMe-
LaTh, PaHHWIA MACCaX NPW rNaaKux
MMNAaHTaTax Hy>eH, 4Toobl
u3bexarb KancynbHoro guéposa.
MMnnaHTaThl cnerka CABMratoTcs
KBEpPXY W KHYTPY W YOEPXMUBAIOTCS
B B TaKOM NOJIOXXEHUN TEYEHNE
HECKOMbKMX CEKYHJ HECKONbKO pa3
B [€Hb.

Ha HauanbHOM 3Tane nocne onepa-
Liu OCMOTPbI JO/KHbI NPOBOANUTb-
Cs1 Yepe3 KOPOTKUE NPOMEXKYTKM
BPEMEHW, Aanee CneaytoT 0CMOTPbI
uepes 3, 6 1 12 MecsLeB, a 3aTeM
e>xerofHo. Bo Bpems aT1x ocMo-
TPOB, U3MEHEHUS B MONOXXEHUM
UMMnaHTaTa AOMKHbI KOHTPONMPO-
BaTLCA C MOMOLLbHO (hoTOrpachmpo-
BaHws. [pyn maneiLiem NoJ0o3peHnu
Ha paspbliB UMMNaHTaTa NPOBOANT-
€5 CoHorpadms 1, npu Heobxoau-
mocTun, MPT.

Bo3MOXHbIe 0CNOXHEHUS
CUJIMKOHOBbIX UMN/AHTaTOB
Mcnonb3oBaHue CUIMKOHOBbIX
UMMNNaHTaTOB MOXET BbI3BATh
MECTHbIE M CUCTEMHbIE OCNOXHE-
HUMS1. Halw cn1cok SBRSeTCs TOMbKo
0630poMm. MHchopmauwms, coaepxa-
Liasics B MTepaType, KacarLlencs
4acTOTbl OCMOXKHEHWI, 3HAYM-
TENbHO Pa3nnyaeTcs ¥ BO MHOrOM
3aBWCHMT OT OMbITa XMpypra.

CHCTeMHble 0CNOXHEeHMs
BO3HWKHOBEHME CUCTEMHBIX OCTIOX-
HEHWiA Mocne YCTaHOBKM CUMMKOHO-
BbIX MMNIAHTATOB OCTAETCS ANC-
KyTabenbHbIM BONPOCOM. Oco6eHHO

MnacTtuyeckas xupyprus

CBA3b MEX[Y pasBuTUeM Komna-
FEHO30B, TaKMX KaK CUCTEMHas
KpacHas Bon4aHKka, Ckepoaepmms,
cuHapom CbopreHa unu pesma-
TOVMAHBIA apTPMT, M UCNOMb30BA-
HWEM CUIMKOHOBbIX MMMIAHTATOB
ABNAETCA NPeAMETOM 06CYXAEHMS
(17,18). Takas npepnonaraemas
KOppensuus npusena K ToMy, Yto
WMMNMHTATbI C CUIMKOHOBbIE TENEM
Oblrm 3anpelleHsl FDA (cM. Bbiwe).

Tem He MeHee, KpynHoMacLUTabHble
WUCCNeoBaHNs He CMOrIN yCTaHo-
BMTb CBSI3b MEXJY UCMOMb30Ba-
HUEM CUIMKOHOBbIX MMMNAHTATOB
(HaNOMHEHHbIX KaK CUMIMKOHOBHIN
renem, Tak 1 CONeBbIM PacTso-
POM) W pa3BUTUEM 3a00NEBaHWIA,
KOTOPble NPUHALNEXAT K rpynne
KONNareHo30B, ayTOUMMYHHbIX
3a60neBaHuii 1 PEBMATOMAHOMO
aptputa (3, 17, 19-21).

BnnsiHne cunnkoHoBbIX MMNNaH-
TaToB Ha Pa3BUTME paka y>xe 06-
CyX[aeTCs B TEe4eHNe MHOrunx ner.
OcHoBHOE BHUMaHWe CHOKyCMpo-
BaHO Ha pake MOJIOYHOM Xeneabl,
O[IHaKO [pyrue 3noKa4yecTBeHHbIe
HOBOOOPA30BaHWs: HanpuMep, cap-
KOMbI, remMaToJiornyeckume 3nokaye-
CTBEHHbIX 3360J'IeBaHVI$I, a TakXXe
onyxonu LLeVKM MaTKHK, BYJIbBbI,
JIErknx n ronoBHOr0 Mo3ra Takxe
paccMaTpuBatoTCs KaK CreacTere
YCTaHOBKW CUNTMKOHOBbIX UMMJ1aH-
TaToB. Heckonbko anuaeMnonoru-
YECKMX MCCNejoBaHNiA NOKasanu,
YTO CUNTUKOHOBbIE UMNIAHTATbI

He BNMSIOT Ha 3a00NeBAEMOCTb
onyxosnesbiMU 3a6051eBaHNSAMM.



Plastic Surgery

Fig. 4: Series of pictures of a patient
status post bilateral mammary carci-
noma, bilateral reconstruction using
autografts and silicone implants, now
high-grade (Baker Ill) capsular fibrosis
of the left breast.

a and b: preoperative images,

c: Intraoperative image showing the
implant,

d: postoperative result, patient fully
recovered.

has so far not yet been verified
in large-scale studies (3).

Local Complications
Alongside local infections,
particularly postoperative
haematomas and seromas are
counted among local com-
plications. Another problem

is posed by the sensation of
local tenderness on pressure
and pain (17). Wound infec-
tions occur in less than 5%

of all patients (3, 24). In some
cases, the implant needs to be
removed again and can only be
reinserted after the infection
has subsided to ensure com-
plete healing (3). In this case,
the procedure is determined on
the basis of the results and the
surgeon’s experience. WWound
infections after implantation
occur twice as often following
reconstructive surgery than af-
ter implant change or a simple
breast augmentation (25).

Further complications include
the development of haemato-
mas. Their incidence is stated
to be 5% on average (3, 24)
and seems to be not depend-
ent on the type, filling material,
surface texture and position of
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the implant. It is reported that
the occurrence of haematomas
involves a twofold higher risk
of capsular fibrosis (25).

Implant ruptures involve
silicone migration into the sur-
rounding tissue and the risk of
capsular fibrosis. The risk of
implant rupture increases along
with the period of implanta-
tion, the risk being highest
11-26 years following the
implantation (26). The symp-
toms of implant rupture can
vary greatly. In some cases,

it manifests itself through
nodulation, lowering of the
breast, asymmetry as well as
pain or a feeling of tension. The
migration of silicone gel (gel
bleeding) into the surrounding
tissue is not always necessarily
the consequence of an implant
rupture. Silicone gel may also
leak out of the implant shell
without it showing any signs
of a rupture. In addition to

the above-described process,
silicone particles of the implant
shell may also decompose.
The silicone fragments induce
an inflammatory foreign-body
reaction in the tissue (17). Fur-
thermore, it is described that

(17, 22, 23).HecmoTps Ha TO, UTO
MerkoMacluTabHble TeMaTuyeckue

nccneaoBaHus, [EMOHCTPUPYHOLLME
KOPPENALMI0 MeX Ay UCMons308a-
HWEM CUSIMKOHOBbIX MMMQHTATOB

W PEAKMMM BUAAMM paKa NpoBo-
AVMANCb, AaHHAs KOPPEensaums cnx
nop eiLe He 6bina NpoBepeHa B
KpyMHOMacCLLTa6bHbIX MCCRe[oBaHui

(3)-

MecTHble 0CIOXHEHUS

Hapsagy ¢ MeCTHbIMW MHEEKLMAMM,
nocneonepauyoHHble reMatoMambl
11 CEPOMbI OTHOCSTCS K MECTHbIM
ocnoXxHerusM. [pyroi npobnemon
ABASETCS U3MEHEHWNE NOKANBHOM
YyBCTBUTENBHOCTY ( 6ONE3HEH-
HOCTb, YyBCTBO Aasnenus ) (17).
PaHeBble HdeKLMM BCTpeHaroTCs
MeHee ueM y 5% BCcex nauneHToB
(3, 24). B HekoTOpbIX Cryvasx,
UMMNAHTaT BOMKEH ObITb yaaneH
1 MOXET ObITb YCTHOBEH TONb-

KO nocre Toro, Kak UHeKums
MOJTHOCTBHO U3NIEYEHA, YTO MOXKET
06€eCrneynTb NONHOE 3aXUBIEHNE
(3). B atom cnyuae Bpems npoue-
Lypbl ONPEAENnseTcs HA OCHOBAHUM
pesynbTaToB M OMbITa XMPYypra.
PaHeBble HdeKummn nocne uMnnasx-
Taumu B iBa pasa yalLe npouc-
XOAAT NOCNE PEKOHCTPYKTUBHOM
onepauuu , YeM nocne 3ameHbl
UMMaHTaTa UM YBENMYEHUS rpyan

MnacTtuyeckas xupyprus

Puc. 4: Cepus dhoTorpachuit naumeHTKu
nocne ABYXCTOPOHHEN KapLMHOMbI MOMOY-
HOM >Kenes3bl, ABYCTOPOHHEN PEKOHCTPYK-
LM C UCMONb30BaHNEM ayTOTpaHCMNaH-
TaToB 1 CUMKOHOBbIX MMMAAHTATOB, C
BbIipaxxeHHbIM (11l cTenerb no Beikepy)
KancynbHbIM Bp0O30M NEBON rpyau:
aub - nepea onepauuei,

C - IMNAaHTaT BO BpeMs onepauum,

d - nocne onepauuu NaLMeHTKa noJHo-
CTbt0 BbI3OPOBENA

(25). K 0Cno>xHeHUsM OTHOCAT 1
pas3BuTHe remMaToM. Mx yactoTa
cocTanseT B cpefHem 5% (3, 24) u
He 3aBWCUT OT TUMa HaMoNHUTENS,
TEKCTYPbI MOBEPXHOCTM 1 MOMO-
XeHns umnnaHTata. CoobLyaeTcs,
4TO HafM4Me reMaToM B ABa pasa
MOBbILLIAET PUCK PA3BUTMS KanCysb-
Horo cpubpo3sa (25).

[pu paspbiBe MMNAHTAaTa NPOMC-
XOAUT MUrpaums CUMMKOHA B OKPY-
XatoLLme TKaHM, 4To yBENNUMBaeT
puCK KancynsHoro ¢ubposa. Puck
paspbliBa UMMIaHTaTa yBenmumBa-
€TCS N0 Mepe YBENNYEHUs NepUoa
nmnnaHTaumu, Haubonee BbICOK
puck 0T 11 [0 26 neT (26) nocne
UMAaHTaLmu.

CumMnTOMBI paspbiBa UMNNaHTaTa
CUIbHO pasnuyaoTcs. B HekoTo-
PbIX Cly4asix 3T0 NPOSBASETCS
06pa30BaHMEM Y3eMKOB, OnyLLe-
HWUEM MOJIOYHOM XENe3bl, a Takxe
acMMETPUEN,00MbH0 UK HYBCTBOM
AasneHns. Murpauns CuamMKoHoBO-
ro rens («reneBoe KPOBOTEUEHNE»)
B OKPY>KatoLLMe TKaHW He BCeraa
SBNSETCS CNeACTBUEM paspbiBa
umnnaHTata. CUNMKOHOBBIN renb
MOXET TaKXXe BblTekaTb Yepes
0601104Ky UmnnaHTata 6e3 npu-
3HaKoB pa3pbisa. B gononHeHue

K BbILLIEOMMCAHHOMY MpoLieccy,
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Fig. 4b: Preoperative image

silicone fragments may also
form so-called silicone granu-
lomas and pseudotumours,
which deposit in both the local
lymph nodes and the surround-
ing tissue (17, 27).

The most frequently discussed
local complication that may
occur after the implantation of
silicone implants is the fibrotic
enclosure of the tissue, the
consequence being capsular
fibrosis.

The physiological reaction of
the body to a foreign particle
that is too large for phagocy-
tosis involves the formation

of a capsule of connective
tissue. This capsule completely
encloses the foreign particle,
for example silicone implants,
and holds it in place. In some
cases, however, this cap-

sule changes, it hardens and
contracts (Fig. 3). The result is
referred to as capsular fibrosis
or capsular contraction (28, 29)
(Fig. 4a-d).

The incidence of capsular
fibrosis is greatly divergent in
the current literature; it var-
ies between 4 and 74% (24,
30-32).
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In spite of substantial efforts
to reduce the incidence of cap-
sular fibrosis, a second, under
certain circumstances even

a third, surgery is required in
5-10% of the cases involving
either capsulotomy or implant
removal/change.

The causation of capsular
fibrosis is still unknown and
disputed; however, various in-
fluence factors are known and
have been described:

(1) Various Filling Materials
Both implants filled with saline
solution and those filled with
silicone gel are reported to
have certain advantages (3,
25, 31, 33). In clinical practice,
the filling material used usu-
ally depends on the surgeon’s
preference.

(2) Position of the Implant
(Submuscular Versus Sub-
glandular)

The position of the implant
and the consequences for the
development of capsular fibro-
sis are also subject to heated
debates in the literature (34).
For example, Vazquez et al.
report an incidence of capsu-

4acTuLbI 060M04KM CUIMKOHOBOMO
UMMnaHTaTa Takxe MoryT pasna-
ratbCsi. CUNMKOHOBbIE (hparMeHTbl
Kak 4y>XepPOAHOE TEN0, BbI3bIBAKOT
BOCNANMTENbHYIO PeakLMIo B TKa-
Hax (17). Kpome TOro, onucaHo, 4to
CUNIMKOHOBbIE (PParMEHTbI MOryT
06pa3oBbIBaTh Tak Ha3blBaeMble
CUITMKOHOBbIE rpaHynembl 1 Nces-
[00MyXO0NN B MECTHbIX NiMcpaTye-
CKMX y3M1ax 1 OKPY>KArOLLMX TKaHSIX
(17,27).

Havnbonee vacto obcyxaaembim
MECTHBIM OCNIOXKHEHWEM, KOTOPOE
MOXET BO3HUKATb MOCHE MMMaH-
Taum1 CUIIMKOHOBbIX UIMMNIAHTATOB,
ABAseTcs 06pasoBaHue kapkaca
13 nOPO3HOIA TKAHM BCNEACTBUE
kancynbHoro ¢ubposa. dGuanonoru-
4ecKas peakuyst opraHnmama Ha dy-
XEpOAHOE TENo, KOTOPOE ABNSETCA
CMMLKOM 60nNbLMM AN1S (harounTo-
3a, npegnonaraeT hopMUpoBaHu1e
Kancynbl U3 COEAMHUTENBHOM
TKaHu. 3Ta Kancyna nofHoCTbIo
OXBAaTbIBAET YY>KEpPOLHOHE Teno,
Hanpumep, CUIMKOHOBbIE UMMIaH-
TaTbl, ¥ YAEPXXMBAET €ro Ha MECTE.
B HekoTopbIx cnyyasx, 0HaKo, ata
Kancyna u3MeHseTcs, TBepaeeT v
cxumaeTcs (puc. 3).

B pesynbTare passusaeTcs Kar-
CYTNbHbI PrBPO3 UK KancynbHoe
cokpatleHme. (28, 29) (puc. 4a-d).

MnacTtuyeckas xupyprus

Puc. 4b: nepen onepauveit

3a60neBaeMoCTb KarcymbHbIM
(h1BPO30OM 3HAUUTENBHO Bapby-
pyeT B COBPEMEHHON NUTEpaType,
n konebneTcs Mexay 4 u 74%

(24, 30-32). HecmoTpst Ha 3Haum-
TeNbHbIE YCUIUS MO COKPALLEHWHO
3a60/1BaEMOCTM KancybHbIM
(hnbpo30M, Moce NOOBUHBI, a Npu
onpedeneHHbIX 06CTOATENbCTBAX,
nocne TpeTtu onepauuid, B 5-10 %
Cnyyaes TPeByeTCs KancynoTomus
WM yaneHust / 3ameHa UMnnasx-
TaTa.

TouHas npuymHa KancynbHoro
thnbpo3a [o CuX NOp HEW3BECTHA M
06Cy>XAaeTCs, 04HAKO, Pa3nnyHble
(haKTOpbI U3BECTHBI 1 ONUCaHbI:

(1) HanonHuTenn UMNNaHTaToB
O6a Buaa IMNNaHTaToB - 1 3a-
MNOMHEHHbIE CONEBbLIM PAaCTBOPOM,

W C CUIIMKOHOBBIM refieM, Kak co-
061LaeTcs, UMEIOT ONpeSeneHHbIE
npeumyLectsa (3, 25, 31, 33). B
KIMHUYECKOI NPaKTUKe, Ucronbaye-
Mble HanoiHUTENN 06bIYHO 3aBUCAT
OT NPEANOYTEHMIA XMpypra.

(2) MonoxeHwe umnnaHTata
(cybMKcKynspHo vs cybrnasay-
NAPHO)
lMono>eHne UMnnaHTaTa 1 ero no-
CNeACTBUS ANs pa3BUTHS Kancyb-
Horo conbpo3a SBNSeTCs npeame-
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Fig. 4c: Intraoperative image showing
the implant

lar contraction of 9.4% with
submuscular implantation and
B58% with subglandular implan-
tation (16).

These insights are con-
tradicted by latest studies
conducted with substantially
larger cohorts. Handel et al., for
example, see no connection
between the implant’s position
and the development of capsu-
lar fibrosis (25).

(3) Bacterial Population

The bacterial population of
implants seems to constitute
one of the main risk factors.
The main focus of attention

in this context is Staphylococ-
cus epidermidis. Naturally
occurring in the skin flora, this
germ is increasingly found in
the duct system of the female
breast and can be isolated in
both breast milk, the secretion
of the glands surrounding the
mamilla and the breast paren-
chyma (34). Staphylococcus
epidermidis is capable of form-
ing a biofilm, thus attaching to
exogenic materials. This biofilm
appears to be the starting point
for irritations and the main
stimulus for the fibrotic enclo-
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sure of the capsular tissue (35).
This biofilm is far more com-
mon in patients with capsular
fibrosis of the implants. In
addition to the presence of
coagulase-negative staphylo-
cocci (Staph. epidermidis), an
increasing occurrence of propi-
noibacteria and corynebacteria
is observed with manifest
capsular fibrosis (36).

(4) Surface Texture of the
Implant

During the last few years, the
surface texture of silicone
implants and its influence on
complications have increasingly
become the focus of attention.
Silicone implants were coated
with polyurethane as early as
the end of 1960. The main
advantage expected was

the reduction of incidence of
capsular fibrosis. This surface
vapour deposition was very
controversial because there
were concerns over possible
toxic effects of polyurethane.
In their retrospective study,
Handel et al. (31) investigated
the complications and ad-
vantages of these implants
and ascertained a dramatic
reduction in the incidence of

TOM Xapkux fe6aToB B nuTepaType
(34). Hanpumep, Vazquez ¢ coasT.
coobLuaet o 3a60/1eBaEMOCTH Karl-
CynbHbIM prbpo3om 9,4% npw cy6-
MYCKYTSIPHOM MMnnaHTaumnm u 58%
npu Cy6rnaHpynapHoi UMNiaHTa-
umu (16). 3TV faHHbIE NPOTUBOPE-
4aT UCCNENO0BAHNAM, NPOBEAEHHAM
B 3HaUNTENbHO BOMbLUKMX rpynnax.
Handel ¢ coaBT., Hanpumep, He
BMAST CBA3W MEXAY MONOXKEHNEM
“MNaHTaTa 1 passuTUEM Kancysb-
Horo ¢pubposa (25).

(3) bakTepuanbHas Mukpocnopa
bakTepuansHas mukpodbnopa
WMMAIAHTATOB SBASKOTCS OJHAM U3
OCHOBHbIX (hakTopoB pucka. OCHOB-
HOV BHUMaHWe B 3TOM KOHTEKCTE
cchokycmpoBaHo Ha Staphylococcus
epidermidis. O6bI4HO BCTpeyato-
LUWIACS B MUKPOCDIIOPE KOXM, 3TOT
MbIKpOO BCE YaLLe 06Hapy>XKu1BaeT-
Csl B CUCTEME MPOTOKOB XXEHCKOM
TPYAN M MOXET 6bITb BbIAENEH B
PYAHOM MOIOKE, CEKPeTe Xenes,
1 B NAPEHXMME MOJIOYHOM XKeNesbl
(34).

OnuaepmanbHbIid CTaghMaOKOKK
cnocobeH 06pa3oBsblBaTh G1oneH-
Ky, KOTOPa@si MOXET NPUKPENAATLCS
K 9K30reHHbIXM MaTepuanam. ta
O1ONNEeHKa, Kak NpeacTaBnseTcs,
W IBISIETCS OTNPABHON TOUKOM

MnacTuyeckas xupyprus

Puc. 4c: mnnaxTat Bo BpeMs onepauuu

ANS PA3APXKEHUS U TNABHbIM
CTUMYIIOM Pa3BuUTUs PrOpPO3HOro
Kapkaca 13 kancynbHon 00605104KM
(35). Bronnenkm ropaspo vaile
MPUCYTCTBYHOT Y NALMEHTOB C
KancynbHbIM ¢hnbpo3om. Kpome
KoarynasoHeraTuBHbIX cTacmno-
kokkoB ( Staph. epidermidis), npu
KancynbHom rbpo3se Bce valle 06-
Hapy>XuBatoTCs propinoibacterium u
kopuHebakTepus (36).

(4) CTpyKTYypa noBepxXHOCTH
uMnnaHrara

B TeueHwe Heckonbkix nocnes-
HUX NIET, TEKCTYpa NOBEPXHOCTH
CUIMKOHOBBIX UMIMITAHTATOB W €ro
BJMSIHME HA PA3BUTUA OCNIOXKHEHNS
BCE YalLle 0Ka3blatoTCs B LIEHTPE
BHUMaHMS.

CMNMKOHOBbLIE MMNMAHTATbI, M0-
KpbITble NONMYPETAHOM, NOSIBUNMCH
ele B KoHue 1960 roga. nasHbIM
0>KMAEMbIM NPEUMYLLIECTBOM
ObINI0 CHUXXEHME 3a60/1EBAEMOCTH
KancynbHbIM (oubpo3oM. IMokpbITHe
MOBEPXHOCTH BaNopU31pOBaHHOM
PE31HOI BbIN0 04EHb CMOPHbIM,
13-3a 6eCnoKoCTBa MO NOBOAY
BO3MOXKHOTO TOKCHYECKOr0 BO3fiei-
CTBMS NonvypeTaHa. B petpocnek-
TWUBHOM nccnenosanun Handel ¢
€0aBT (31). M3yunnu OCNOXHEHMS

W NpenMyLLECTBA 3TUX UMNNAHTa-
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Fig. 4d: Postoperative result, patient
fully recovered

capsular fibrosis. Vazquez et
al. made similar observations;
they found a capsular fibrosis
incidence of less than 1% in
retrospective (37). Toxic com-
plications were not verified,
however, carcinogenic factors
were suspected. This type of
implant had been implanted

in about 110,000 women in
the USA until it was removed
from the market in 1991 due
to the suspected carcinogenic
factors. Today, implants coated
with polyurethane are frequent-
ly used in Brazil (37, 38).

During the last few years,
smooth and textured implants
were repeatedly compared in
the literature regarding their
complication rates.

The introduction of textured
implants was expected to
improve biocompatibility and
reduce the complication rate
compared to conventional
smooth implants.

The rough surface was sup-
posed to promote the forma-
tion of collagen networks,
which were expected to stabi-
lise the implant and protect it
against shear forces (39). Fur-
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thermore, a lower incidence of
capsular fibrosis was expected.
The improvement of biocom-
patibility through the textured
silicone surface has already
been described in previous
studies; latest studies confirm
this finding (30).

Wong et al. (30) reported in
2005 that the use of textured
silicone implants can reduce
the incidence of capsular
fibrosis in the early postop-
erative phase. The positive
effect of the rough surface on
the development of capsular
fibrosis has, however, not been
confirmed in long-term studies
(28). Hence, the actual advan-
tage is still questionable.
Vapour deposition or coating of
the silicone surface with vari-
ous materials and substances
constitute a new approach.
The primary goal is to find
substances that are capable of
both reducing infections and
improving the biocompatibility
of silicone.

A study presented in 2010
compared the biocompatibility
of silicone implants vapour-
deposited with halofuginone

TOB W YCTaHOBUAM 3HAUUTENBHOE
CHWXeHue 3a60N1eBaemMoCTy
kancynbHbIM hnbposom. Vazquez ¢
COaBT. MPOBENM aHANOrNYHbIE Ha-
6ntofeHus, 1 06Hapy>xmnu 3abone-
BAEMOCTb KancynbHbIM hMBPO3OM
MeHee 1% B peTpocnexTuse (37).

TokcuuHble NposiBNEHus He 6binn
06Hapy>KeHbl, 04HaKO NOA03peBar-
Cs1 KaHLepOoreHHblid achexT. IT0T
TUN UMNNaHTaTa bbifl YyCTaHOBMEH
110000 xeHwmHam B CLUA, noka
He 6bln yAaneH ¢ pbiHka B 1991
rOAY KaK HOCUTESb KaHLIEpOreHHbIX
thakTopoB. B HacTosLee Bpems
UMMNNaHTaTbl, NOKPbITbIE NONKY-
PeTaHoM, 4acTo MCNONb3yeTCs B
bpasunuu (37, 38).

B TeueHne nocnesHnx HECKOMbKMX
neT, rNafKue 1 TEKCTYPUPOBaH-
Hble MMMTAHTaHTbI HEOAHOKPATHO
CpaBHEHWBaM B UTepaType
OTHOCHTENBHO YaCTOThI OCNIOXKHE-
Hui1. BBeAEHME TEKCTYPUPOBAHHbIX
WMMAAHTATOB, KaK 0XXMAANOCh,
LODKHO BbIN0 YNYyHLLINTL 61OCOB-
MECTUMOCTb W YMEHBLUUTb YacTOTy
OCIOXXHEHMIA MO CPABHEHNIO C
06bI4HBIMK FNAAKUMU UMNNaHTa-
Tamu. LLlepoxosaTas noBepxHOCTb
LOMKHa 6bina conencTBoBaTh
(hOPMUPOBAHMIO KONNAreHoBO
CETKM, KoTOpas ctabunuauposana

MnacTuyeckas xupyprus

Puc. 4d: nocne onepauuy naumeHTka
MONHOCTbIO BbI3AOPOBENA

Obl UMMNAHTAT ¥ 3aWMUTUTUNA ero
0T cMelLeHuns (39). Kpome Toro,
oxuaancs v 6onee HU3KUA YpOBEHb
KancynbHOro ¢mbposa. YnydiueHve
61OCOBMECTUMOCTY BCNIELACTBIE
TEKCTYPUPOBAHHOM CMIMKOHOBOVA
MOBEPXHOCTY y>ke BbIfI0 ONUCAHO B
npenbIoyLWwmx UCCneaoBaHmsx, no-
CNeAHue NccnefoBaHns NoATBEPIK-
AVNW [aHHbIA BbIBOZ, (30).

Wongc coasT. (30) cojémnm B
2005 rofy, 4T0 1Cnomnb30BaH1e
TEKCTYPUPOBAHHbIX CUSIMKOHOBbIX
UMMNAHTATOB MOXET CHU3UTb
3a60/1€BaEMOCTb KancysbHbIM
(hnbpO30M B paHHeM nocneone-
pauroHHOM nepuoge. Monoxu-
TeNbHbI APPEKT LIEpPOXoBaTOMN
MOBEPXHOCTY Ha pa3BuThe
KancynbHoro hnbposa, OAHaKo,

He 6bln NOATBEPXAEH B XOAe
LOArOCPOYHBIX UCCTeoBaHui (28).
Taxum 06pa3om, ux NPEUMyLLECTBO
MO-NPEeXXHEMy NOS BONPOCOM.

BanopuanposaHHoe NokpbITUE 1nu
MOKPbITUE CUIMKOHOBOM NOBEPX-
HOCTM pasnnyHbIMK MaTepranamu
1 BeLlecTeamm chopMmupoBarno
HOBbI# NOAXOA. OCHOBHOM LIENbHO
SBNAETCS BbISB/IEHNE BELLECTB ,
KOTOpPble CMOCOBHbI KaK YMEHbLUIMTbL
WHEDEKLNIO, TaK U yNyuLLIEenTb 610-
COBMECTUMOCTb CUIMKOHA.
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lactate with that of conven-
tional silicone implants. Animal
experiments revealed indica-
tions of improved biocom-
patibility and a reduction of
incidence of capsular fibrosis
(40). The same study group
was also able to ascertain that
the coating of implants with
phosphorylcholine has the
same positive effect, alongside
its additional anti-inflammatory
effect (41).

Another study conducted in
2010 used silicone coated with
copper and was able to verify
reduced bacterial population
of the surface compared to
conventional silicone (42). An
influence on the formation of
the capsule was not found.

Prospects

The coating of the silicon shell
with biocompatible materials is
an interesting new approach.
In this respect, coating the
implant shell with titanium is a
particularly promising method
(43, 44). In their animal experi-
mental studies, Bergmann et
al. were the first to ascertain
an advantage of the titanium
coating of silicone shells: Both
reduced inflammatory foreign-
body reaction and a changed
capsular architecture was
demonstrated. The capsule
was considerably less sensitive
to irritation (43). Of course, this
animal experimental approach
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needs to be verified in large-
scale clinical studies.

Summary

Breast augmentation using
silicone implants still consti-
tutes a possible way of breast
reconstruction. It is the method
of choice especially aesthetic
surgery patient. The continu-
ous further development of
implants and surgery tech-
niques has made it possible to
reduce the number of compli-
cations on a global scale. The
type of breast augmentation
and particularly the type of
material and surgical method
are still substantially dependent
upon the respective surgeon'’s
experience and assessment.

Dr. Philipp A. Bergmann (MD)
Dr. Eike T. Wenzel (MD)

Dr. Felix Stang (MD)

Prof. Dr. Peter Mailénder (MD)

PD Dr. Frank Siemers (MD)

B nccnenosanmu, NPOBEAEHHOM B
2010 rogy cpaBHuUAM 6MOCOBMECTH-
MOCTb CUIIMKOHOBBIX MMMIAHTATOB
C HanblieHneM ranocpyrmHoHa
nakTata ¢ 06bI4HbIM CUIMKOHOBbIM
UMMIAHTATOM. OKCMEPUMEHTI Ha
XXMBOTHBbIX NOKa3anu, ynyJlueHue
OMOCOBMECTUMOCTM W CHUXEHME
3a60/1€BaEMOCTH KancybHbIM
tbnbposom (40). Tow xe rpynne
uccnegoBatenei yaanoch Bbisic-
HUTb, YTO MOKPLITUE MMMIAHTATOB
(hOCOPUITXONIMHOM UMEET TaKOM
XE MONOXNUTENbHbIA 3QeEKT,
Haps gy NPOTUBOBOCNANMTENbHbIM
appexTom (41).

[pyroe uccnefosanue, NPoBeAEH-
Hoe B 2010 rofy € CUNMKOHOBbIM
MMMNATATOM, MOKPLITHIM MEAbIO,
BbISIBUIO NMOHWXEHHY0 6aKTepu-
anbHyro oopy Ha NOBEPXHOCTY MO
CpaBHEHMIO C 00bIYHbIM UMNIAHTa-
TOM. (42). BnusiHne Ha chopmupoBa-
HWe Kancynbl He 6bI110 0TMEYEHO.
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[MoKpbITUE CUIIMKOHOBOW 060M0UKN
61OCOBMECTUMbIMM MaTepUanaMm
SIBNSIETCS HOBbIM MHTEPECHbIM
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Bergmannstrost

Halle (Saale)
philipp.bergmann@bergmannstrost.
com

MnacTuyeckas xupyprus

UMNnaHTaTa TUTaHMYMOM SBASETCS
Haunboree NepcrexkTUBHbIM (43, 44).
B aKcnepyMeHTanbHbIX UCCReLo-
BaHusIX Ha XXMBOTHbIX, Bergmann

C COaBT. NEPBbIM YCTAHOBUNMNPEU-
MYLLECTBO TUTAHNYMOrO NOKPbITHS
CMIINKOHOBbIX 060/104€EK : ObIN0
NPOAEMOCTPUPOBHO W YMEHbLLIE-
HWE BOCMANNTENbHON peakumu

Ha MHOPOJHOE TENO U U3MEHEHVE
KancynbHoOW apxuTekTypbl Kan-
cyna 6bina 3Ha4YMTENBHO MEHEE
YYBCTBMTENBHOM K pasapaXkeHnto
(43). KoHeuHo, faHHbIii akenepu-
MEHTanbHbIA NOAX0 AOMKEH ObiTh
MPOBEPEH B KPYMHOMACLITAOHbIX
KIMHUYECKMX UCCNEeJOBAHNUSX.

Pesiome

YBenuueH1e rpyau ¢ nOMOLLbH
CUNMKOHOBbIX UMMNAHTATOB MO-
MPEXXHEMY SBASETCS BOSMOXHbBIM
Cnoco60M PEKOHCTPYKLMM TPy M.

1 sBnsieTcs MeTOLOM BbIGOPA,
OCOBEHHO B 9CTETUHECKON XUPYp-
run. HenpepbiBHOE fanbHewlee
pasBuTME UMMNAHTATOB U XMPYPrut-
4eckux METOAOB CLenanv Bos-
MOXXHbIM YMEHBLUMTbL KONIMYECTBO
OCIIOXKHEHWA.

Tun yBenuueHus rpyam u,0c06eHHO,
TUN MaTepuarnos v XUpyprudeckuit
METOZ NO-NPEXHEMY 3aBUCAT OT
npenbloyLero onbITa Xvpypra u ero
OLIEHKY NaumeHTa.



Plastic Surgery
Literature
1. Czerny. Plastischer Ersatz der Brusthus

N
-

17

durch ein Lipoma. Zentralbl Chir.
1895;27:72.

Cronin T, Gerow F. Augmentation
mammaplasty: a new “natural feel”
prosthesis. Excerpta Medica Interna-
tional Congress Series 1963,66:41.
Gampper TJ, Khoury H, Gottlieb W,
Morgan RF. Silicone gel implants

in breast augmentation and recon-
struction. Ann Plast Surg. 2007
Nov;59(5):581-90.

Alfano C, Mazzocchi M, Scuderi N.
Mammary compliance: an objective
measurement of capsular contracture.
Aesthetic Plast Surg. 2004 Mar-
Apr;28(2):75-9.

Kessler DA. The basis of the FDA's
decision on breast implants. N Engl J
Med. 1992 Jun 18;326(25):1713-5.
Rheumatology ACo. Statement on
silicone breast implants. Atlanta:
American College of Rheumatology.
1995.

Ferguson JH. Silicone breast implants
and neurologic disorders. Report of the
Practice Committee of the American
Academy of Neurology. Neurology.
1997 Jun;48(6):1504-7.

Walker PS, Walls B, Murphy DK.
Natrelle saline-filled breast implants:
a prospective 10-year study. Aesthet
Surg J. 2009 Jan-Feb;29(1):19-25.
Strock LL. Two Stage Expander
Implant Reconstruction: Recent Experi-
ence Breast Reconstruction Supple-
ment. Plast Reconstr Surg. 2009 Mar
23.

.Heden P, Bronz G, Elberg JJ, Derae-
maecker R, Murphy DK, Slicton A, et
al. Long-term safety and effectiveness
of style 410 highly cohesive silicone
breast implants. Aesthetic Plast Surg.
2009 May;33(3):430-6; discussion 7-8.

. Stevens WG, Pacella SJ, Gear AJ,
Freeman ME, McWhorter C, Tenen-
baum MJ, et al. Clinical experience
with a fourth-generation textured
silicone gel breast implant: a review
of 1012 Mentor MemoryGel breast
implants. Aesthet Surg J. 2008 Nov-
Dec;28(6):642-7.

. Spear SL, Murphy DK, Slicton A,
Walker PS. Inamed silicone breast
implant core study results at 6 years.
Plast Reconstr Surg. 2007 Dec;120(7
Suppl 1):8S-16S; discussion 7S-8S.

. Cunningham B. The Mentor Core
Study on Silicone MemoryGel Breast
Implants. Plast Reconstr Surg. 2007
Dec;120(7 Suppl 1):19S-29S; discus-
sion 30S-2S.

. Cunningham B. The Mentor Study on
Contour Profile Gel Silicone Memory-
Gel Breast Implants. Plast Reconstr
Surg. 2007 Dec;120(7 Suppl 1):33S-9S.

. Bengtson BP, Van Natta BW, Murphy
DK, Slicton A, Maxwell GP. Style 410
highly cohesive silicone breast implant
core study results at 3 years. Plast
Reconstr Surg. 2007 Dec;120(7 Suppl
1):40S-8S.

.Vazquez B, Given KS, Houston GC.
Breast augmentation: a review of subg-
landular and submuscular implantation.
Aesthetic Plast Surg. 1987;11(2):101-5.

. Silverman BG, Brown SL, Bright RA,

2

2

2

2

2

2

2

2

2

2

3

3

©

©

o

1.

N

w

4.

o

o

~

©

©

o

=

Medical wme

IUAHCHY

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Kaczmarek RG, Arrowsmith-Lowe JB,
Kessler DA. Reported complications
of silicone gel breast implants: an
epidemiologic review. Ann Intern Med.
1996 Apr 15;124(8):744-56.

Brody GS, Conway DP, Deapen DM,
Fisher JC, Hochberg MC, LeRoy EC,
et al. Consensus statement on the
relationship of breast implants to
connective-tissue disorders. Plast
Reconstr Surg. 1992 Dec;90(6):1102-5.
Gabriel SE, O'Fallon WM, Kurland

LT, Beard CM, Woods JE, Melton LJ.
Risk of connective-tissue diseases

and other disorders after breast
implantation. N Engl J Med. 1994 Jun
16;330(24):1697-702.

.Janowsky EC, Kupper LL, Hulka BS.

Meta-analyses of the relation between
silicone breast implants and the risk of
connective-tissue diseases. N Engl J
Med. 2000 Mar 16;342(11):781-90.
Wong O. A critical assessment of the
relationship between silicone breast
implants and connective tissue dis-
eases. Regul Toxicol Pharmacol. 1996
Feb;23(1 Pt 1):74-85.

.McLaughlin JK, Lipworth L, Murphy

DK, Walker PS. The safety of silicone
gel-filled breast implants: a review of
the epidemiologic evidence. Ann Plast
Surg. 2007 Nov;59(5):569-80.

. Brinton LA. The relationship of

silicone breast implants and cancer at
other sites. Plast Reconstr Surg. 2007
Dec;120(7 Suppl 1):94S-102S.

Gabriel SE, Woods JE, O’Fallon WM,
Beard CM, Kurland LT, Melton LJ.
Complications leading to surgery after
breast implantation. N Engl J Med.
1997 Mar 6;336(10):677-82.

Handel N, Jensen JA, Black Q, Wais-
man JR, Silverstein MJ. The fate of
breast implants: a critical analysis of
complications and outcomes. Plast
Reconstr Surg. 1995 Dec;96(7):1521-

33.

Robinson OG, Jr., Bradley EL, Wilson
DS. Analysis of explanted silicone
implants: a report of 300 patients. Ann
Plast Surg. 1995 Jan;34(1):1-6; discus-
sion -7.

. Eltze E, Bettendorf O, Rody A,

Jackisch C, Herchenroder F, Bocker W,
et al. Influence of local complications
on capsule formation around model im-
plants in a rat model. J Biomed Mater
Res A. 2003 Jan 1;64(1):12-9.
Siggelkow W, Gescher DM, Siggelkow
A, Klee D, Malik E, Rath W, et al. In
vitro analysis of modified surfaces

of silicone breast implants. Int J Artif
Organs. 2004 Dec;27(12):1100-8.

. Wilflingseder P, Probst A, Mikuz G.

Constrictive fibrosis following silicone
implants in mammary augmenta-
tion. Chir plastica. 1974 July 9th,
1974,2:215-29.

.Wong CH, Samuel M, Tan BK, Song C.

Capsular contracture in subglandular
breast augmentation with textured
versus smooth breast implants: a sys-
tematic review. Plast Reconstr Surg.
2006 Oct;118(5):1224-36.

.Handel N, Gutierrez J. Long-term

safety and efficacy of polyurethane
foam-covered breast implants. Aesthet
Surg J. 2006 May-Jun;26(3):265-74.

32.

33.

34.

3

ol

36.

37

38.

39.

40.

4

O

42.

43.

Prantl L, Poppl N, Horvat N, Heine N,
Eisenmann-Klein M. Serologic and
histologic findings in patients with
capsular contracture after breast
augmentation with smooth silicone
gel implants: is serum hyaluronan a
potential predictor? Aesthetic Plast
Surg. 2005 Nov-Dec;29(6):510-8.
Gylbert L, Asplund O, Jurell G. Capsu-
lar contracture after breast reconstruc-
tion with silicone-gel and saline-filled
implants: a 6-year follow-up. Plast
Reconstr Surg. 1990 Mar;85(3):373-7.
Embrey M, Adams EE, Cunningham
B, Peters W, Young VL, Carlo GL. A
review of the literature on the etiology
of capsular contracture and a pilot
study to determine the outcome of
capsular contracture interventions.
Aesthetic Plast Surg. 1999 May-
Jun;23(3):197-206.

. Pajkos A, Deva AK, Vickery K, Cope C,

Chang L, Cossart YE. Detection of sub-
clinical infection in significant breast
implant capsules. Plast Reconstr Surg.
2003 Apr 15;111(5):1605-11.

Del Pozo JL, Tran NV, Petty PM,
Johnson CH, Walsh MF, Bite U, et al.
Pilot study of association of bacteria

on breast implants with capsular
contracture. J Clin Microbiol. 2009
May;47(5):1333-7.

.Vazquez G, Pellon A. Polyurethane-

coated silicone gel breast implants
used for 18 years. Aesthetic plastic
surgery. 2007 Jul-Aug;31(4):330-6.

de la Pena-Salcedo JA, Soto-Miranda
MA, Lopez-Salguero JF. Back to the
future: a 15-year experience with
polyurethane foam-covered breast
implants using the partial-subfascial
technigue. Aesthetic plastic surgery.
2012 Apr;36(2):331-8.

Poeppl N, Schreml S, Lichtenegger F,
Lenich A, Eisenmann-Klein M, Prantl L.
Does the Surface Structure of Implants
Have an Impact on the Formation of a
Capsular Contracture? Aesthetic Plast
Surg. 2007 Apr;31(2):133-9.

Zeplin PH, Larena-Avellaneda A,
Schmidt K. Surface modification of
silicone breast implants by binding the
antifibrotic drug halofuginone reduces
capsular fibrosis. Plastic and recon-
structive surgery. [Comparative Study
Research Support, Non-U.S. Gov't].
2010 Jul;126(1):266-74.

. Zeplin PH, Larena-Avellaneda A, Jordan

M, Laske M, Schmidt K. Phosphoryl-
choline-coated silicone implants: effect
on inflammatory response and fibrous
capsule formation. Annals of plastic
surgery. [Research Support, Non-U.S.
Gov't]. 2010 Dec;65(6):560-4.

Gosau M, Prantl L, Feldmann M,
Kokott A, Hahnel S, Burgers R. The
effects of copper additives on the
quantity and cell viability of adher-

ent Staphylococcus epidermidis in
silicone implants. Biofouling. 2010
Apr;26(3):359-65.

Bergmann P, Lange T, Siemers F,
Machens H-G, Lohmeyer J, Namdar T,
et al. Histological analysis of capsule
formation around silicone implants and
comparison with titanium-coated sili-
cone implants in rats. European Journal
of Plastic Surgery. 2012;35(1):19-24.

MnacTuyeckas xupyprus

44. Hernandez-Richter T, Wittmann B,

Wittmann F, Loehe F, Rentsch M, Mayr
S, et al. [Titanium-coated silicone is not
effective for preventing graft infection].
Zentralbl Chir. 2007 Feb;132(1):32-7.



Neurosurgery

FlenlsLio)

Medical »emyiHcion

HOOHAN

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Current Treatment CoBpeMeHHble

Modalities
for Trigeminal
Neuralgia

Summary

Classical trigeminal neuralgia
is caused by vascular com-
pression of the trigeminal
nerve. Pain control can often
be achieved by antiepileptic
medication. Interventional pro-
cedures should be considered
in case of insufficient effect or
intolerable side effects. The
actual review summarizes the
current treatment guidelines
and the results of the different
modalities. The positive long-
term experience after vascular
decompression confirmed the
causal concept of vascular
compression. Idiopathic trigem-
inal neuralgia has become
curable, in principle, by the
microvascular decompression
according to Jannetta.
Radiosurgery by means of
Gamma Knife has achieved an
accepted place in the treat-
ment of those patients who
are no candidates for surgery
because of their general
health or age. Percutaneous
thermocoagulation and glyc-
erol infiltration are also proven
methods for these patients.
Radiosurgery and percutane-
ous procedures share the
disadvantage of sensory loss
and a 50% recurrence rate

within 5 years. The choice of
an intervention adapted to the
individual patient is possible
today. Disadvantages of the
minimal invasive procedures
are sensory deficits and high
recurrence rates.

Key words: Trigeminal neural-
gia, microvascular decompres-
sion, stereotactic radiosurgery,
thermocoagulation, glycerol
infiltration

Introduction

Trigeminal neuralgia is a
lightning, extremely intense,
electrifying and stabbing pain in
the distribution of one or more
trigeminal branches defined
(4). The attacks typically hold

in seconds and occur both
spontaneous and triggered by
stimuli such as touch in the
face, chewing, talking, swal-
lowing or brushing teeth. The
pain is disabling and agonizing.
Eating often becomes impos-
sible. Therefore, trigeminal
neuralgia must be treated

with medication immediately.
Multiple attacks can occur daily
initially for episodes of weeks
to months and then disappear
again for weeks to months.
Usually, the course is progres-

Heiipoxupyprus

MeTOo/bl Jle4yeHUs
HeBpanrum Tpou-

HUYHOI'O

Pesiome

Knaccuyeckas Hepanrus Tpoi-
HWU4HOTO HepBa 0BbIYHO BbI3BaHa
COCYLMCTON KOMNPECCHEN TPOW-
HU4HOro Hepaa. ObesbonmBaHme
4aCTO MOXET ObITb JOCTUrHYTO C
NOMOLLbIO MPOTUBO3NMAENTHYE-
CKOr0 NEKapCTBEHHOMO CPEACTBA.
WNHTepBEHUMOHHbIE MpoLeaypsl
cnefyeT paccMaTpusaTh TOSbKO B
Ccryyae HefocTaTouHoro achdexra
VAN HENEPEHOCUMbIX MOBOUHBIX
adpcrexToB. HacToswwmii 0630p cym-
MWPYET PEKOMEHAALIMM MO NIEYEHMIO
W pe3ynbTaTbl PasnyHbIX METOAOB.
[MON0XXMTENBHBIA MHOTONETHWI
OMbIT COCYANCTON [EKOMMPECCUN
NOATBEPAMN NPUYMHHO-Cres-
CTBEHHYH0 KOHLIENLMIO COCYAUCTON
komnpeccuu. Manonatuyeckas He-
Bpanris TPOMHUYHOTO HepBa cTana
W3NEYMMON B NpuHUMNE, 6narofaps
MUKPOCOCY AUCTON AEKOMNPECCHM
no [xaHetTa. Pagmoxupyprus c
noMoLLbio MaMMa-HoXa Jonycka-
€TCS AN NIeYEHNs TeX NaLMEHTOB,
KOTOpbIE HE ABNAKTCS KaHamaaTa-
MW Ha OnepaTUBHOE NeYeHme 13-3a
WX 06LLEr0 COCTOSHMS 3LOPOBbS
WnM Bo3pacTa. YpeckoxkHas Tep-
MOKOarynsums v rauueponosas
WHMNbTPaLMS TakKe ABASKOTCS
NPOBEPEHHLIMW METOLAMM NIEYEHMS
ANS 3TUX NALMEHTOB.
Paznvoxupyprist u YpeckoxxHble
NpoLeaypPb! UMEKOT HELOCTATOK -

HepBa

NOTEPHO YyBCTBUTENLHOCTU U 50%
4acTOTy PELMAMBOB B TeYeHue 5
neT. B HacToswwee BpeMms BO3-
MO>XEH Bbl6Op BMeLLaTeNbCTBa,
afanTMpOBaHHbIA K KOHKPETHOMY
naumeHTy. HegoctaTkamn MuHU-
ManbHO MHBA3MBHbIX MPOLEAYP
SABNSKOTCS CEHCOPHbIE HAPYLLEHNS U
BbICOKAs 4acToTa PeLMANBOB.

KntoueBble cnosa: HeBpanrus Tpoii-
HUYHOO HEPBA, MUKPOCOCYAUCTas
[IEKOMMNPECCHS, CTEPEOTAKCUYECKaSst
PaAMoXMpyprusi, TEpMOKOary isiuus,
FNMLEPONoBas MHUbTPALMS

Beepenue

HeBpanrus TpoHWMYHOIO HEPBA 3TO
— NoA06Has MONHMM, YPE3BbIHANHO
WHTEHCWBHAS, HANOMUHAIOLLAs
yap aneKTpoToKa, NpoH3aoLLas
6011b N0 XOAY OJHOM UMW HECKOSb-
KMX BETBEI TPOWHMYHOIO HepBa (4).
[MpncTynbl 06bIYHO ANSTCS CEKYHARI
11 BO3HMKAKOT KaK CMOHTaHHO, TaK
BbI3bIBAKOTCS TPUITEPHBIMM (haKTo-
pamu, TakKUMW, Kak npuKOCHOBEHWE
K NuLy, XXEBaHWe, peveBas apTuky-
NAUMS, FIOTaHWE MM YnCTKa 3y60oB.
Bonb BbIBOAMT K3 CTPOS U MyYaeT.
[Mprem NULM 4acTo CTAHOBUTCS
HEBO3MOXXHbIM. [10aTOMY HeBpan-
MO TPOMHWYHOMO HEpBa HEOBXO-
LVMMO NIeYNTb Cpasdy € NOMOLLbH
nekapcTs. NepBoHa4ansHO MOXET
ObITb HECKOMBKO MPUCTYMOB
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Fig. 1: Right-sided surgical access
and intraoperative findings during
microvascular decompression.

The inspection of the entry site of
the trigeminal nerve in the pons
typically shows a loop of the superior
cerebellar artery (arrows) extending
into the axilla of the nerve (arrows).

sive, although a few patients
have only one episode in their
lifetime.

The so-called idiopathic or
classic trigeminal neuralgia is
due to a vascular compression
of the trigeminal nerve at its
origin from the brain stem (1).
The conflicting artery, most
often the superior cerebellar
artery can often be identified
using advanced MRI diagnosis
(6). Symptomatic trigeminal
neuralgia can also occur with
multiple sclerosis, as well as a
rarely as a consequence of a
tumor or vascular malformation
in the posterior fossa (2).

Significant developments have
taken place regarding treat-
ment in recent years. On the
one hand, the positive long-
term experience with micro-
vascular decompression of the
nerve (Jannetta's procedure)
confirmed the concept of vas-
cular compression as the cause
of classical trigeminal neuralgia
convincingly (1). Thus, trigemi-
nal neuralgia became a curable
disease. On the other hand,
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radiosurgery using Gamma
Knife has gained a firm place in
the treatment of patients who
cannot have surgery because
of the general condition or
age. The aim of this review

is to draw a current balance

on the results of the various
methods of intervention and to
discuss the specific indications.
Recommendations for drug
therapy are oriented according
to the guidelines of the Ger-
man Society of Neurology.

Drug Therapy

Also in 2012, the initial treat-
ment approach should be con-
servative. Basically, a surgical
procedure should be consid-
ered when a drug maintenance
therapy leads to significant
side effects or if it results in
inadequate controls neuralgia.
The side effects of all medi-
cations that are effective for
trigeminal neuralgia, consist of
dizziness, drowsiness, cogni-
tive impairment through to MRI
visible cerebral and cerebellar
atrophy. For the non-drug treat-
ments such as psychotherapy,
acupuncture and dental cor-

3a [eHb, 3aTeM OfMH 3N130[ B
HeJento B Te4eHne HeCKObKMX
MeCsILEB, Nocne vero 60Mm MoryT
MCYEe3HYTb HA Hepenu, Mecalbl. Kak
npaBeuso, TeveHue 3a60NneBaHus
MporpeccupytoLLee, HECMOTPS Ha
TO, YTO HEKOTOPbIX MALMEHTbI OT-
Me4aroT TONbKO OJMH 3NN30[.

Tak Ha3blBaemas nanonatnyeckas
WAV KNaccuyeckas HeBpanrus
TPOMHWYHOIO HepBa Bbl3BaHa
COCYAMCTON KOMMPECCHEN TPONHNY-
HOrO HepBa B MECTE €ro BbIXOAA
13 Mo3roBoro cteona (1). Aptepus,
ABASHOLLAACS NPUUMHOM, YaLLe
BCEro nepesHss MO3Xe4KoBas
apTtepusi, MOXET ObITb 06HAPY-
XeHa npu nposeaeHun MPT (6).
CumnTomaTuyeckas Hespanrus
TPOMHUYHOIO HepBa MOXET ObITb
BbI3BaHa paccesHHbIM CKNEepo-
30M, @ TaKXXE pPeaKo NosBnseTcs
BCNEACTBME OMYXONM UK COCY-
ANCTON Manb(opMaLmnm B 3afHel
YepenHoi aMke (2). B nocneaHue
rOAbl NPOM3OLLNN 3HAYUTENbHbIE
N3MEHeHNs B 06N1acTy fleveHns
fAaHHoro 3abonesaHns. C 0AHoN
CTOPOHbI, MONOXMUTENbHbIA MHOTO-
NETHWI ONbIT NEYEHNS C MOMOLLbIO
MWKPOCOCY AUCTON AeKOMNPeccum
Hepsa (onepaums [xaHeTTa)

Heiipoxupyprus

Puc. 1: [paBoCTOPOHHMIA XMpYprityeckii
AOCTYN 1 MHTPAoNEepaUMOHHbIE HAX0AKN
BO BPEMS MMKPOCOCYAUCTON [eKOMMPEC-
cn. OcMOTP MecTa BXOAA TPOMHUYHOIO
HepBa B CTBOJ MO3ra 06bI4HO NOKA3bI-
BaeT NeTo NepesHen MO3XEUKOBOM
apTepum (CTPesKm), NPOXOASLLEN Mo
BRaranuily Hepsa (CTPENKK).

ybeauTensHo NOATBEPAUN KOHLEN-
LIMIO COCYZMCTON KOMNPECCUM KaK
MPUYMHBI KNACCUUECKON HEBPpaNTn
TPOMHMYHOrO HepBga (1). Takum
06pa3oM, HeBpanru1st TPOMHUYHOTO
HepBa cTana 13neynMoin 601e3HbH.
C apyrom CTOPOHbI, paanoxvpyp-
rusi ¢ UCNoNb3oBaHneM amma-
HOXa 3aHsna NpoYHOe MECTO B
NEeYEHUN NALMEHTOB, KOTOPbIM

He NPeACTaBNSETCS BO3MOXHbIM
caenatb onepaunio u3-3a obLiero
COCTOSHWS Unv Bo3pacTa. Lienbio
[aHHOro 0630pa SABNSETCS aHam3
Pe3ynbTaToB Pa3fMyHbIX METOA0B
NeYEHs 1 06CY XK IEHNE KOHKPET-
Hble NOKa3aHUi K HUM. PekoMeH-
[auuM No NEKapPCTBEHHOW Tepanim
npeacTaBeHbl B COOTBETCTBUM

C pexoMeHfaumusamMn Hemewkoro
O6LwecTsa Hesponorum.

MeaukameHTO3Haa Tepanus
lMepBoHaYanbHbIA NOAXOL NPy
neYeHnmn JomKeH ObITb KOHCepBa-
TUBHBIM. X1pypriyeckas npo-
Liefypa paccmaTpuBaeTcs, ecnm
NEKApCTBEHHAs Tepanus NpuBOANT
K 3HQUMTENbHbIM MO6OYHLIM 3Ch-
hekTam UM He JaeT aaeKkBaTHOrO
KOHTpONS Hespanruu. MNo6ouHble
3hchexTbl BCEX NpenapaTos, KOTo-
pble 3hdEKTUBHBI AN1S HEBPANTK
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rections, convincing evidence
of efficacy are missing.We
recommend surgical action if
neuralgia is inadequately con-
trolled by pain medication or if
the side effects of drug therapy
produce a substantial limitation
in quality of life.

Because of the very short
duration of attacks, beginning
medication after onset of the
attack comes too late. There-
fore, it must be the aim of
preventing the occurrence of
painful attacks by an appropri-
ate prophylaxis.

The medication dosage must
be individualized according to
the effects and side effects.
Starting with a low dos-

age, medication is increased
until satisfying pain control is
achieved or intolerable side
effects occur. When the effect
wears, dose modifications are
required. Conversely, when no
pain occurs at a given dosage
for more than1- 2 months,
gradual dose reduction should
be tried.

Classical trigeminal neuralgia,
especially in early disease,
often responds well to treat-
ment with anti-epileptic agents
(10). With time, this initial good
therapeutic effect, however,

is decreasing. Given the small
number of randomized con-
trolled trials, the selection of
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appropriate pharmacotherapy
is still rather empirical than
evidence based. Treatment
with carbamazepine is known
worldwide despite a plethora
of available newer antiepileptic
drugs. 90% of patients re-
spond well to initial treatment
with carbamazepine. Target
dosage is 600-1200mg per
day. Plasma levels should be
monitored at higher dosages.
Target levels are 4-12 mg /|
Besides fatigue, ataxia and oc-
casional cognitive impairment,
skin rash, thrombocytopenia
leukopenia, hypernatremia,
hepatic dysfunction and cardiac
arrhythmia rarely occur as side
effects.

Oxcarbazepine, a prodrug

of carbamazepine acts like
carbamazepine in trigeminal
neuralgia. It is rapidly absorbed
with a maximum serum
concentration after one hour.
Required dosage is 900 to
1800 mg / d. Fewer cognitive
side-effects and the lack of
autoinduction are considered
advantageous in comparison
with carbamazepine. On the
other hand, the incidence of
hyponatremia is higher with
oxcarbazepine, about 23% (16).
Regular lab checks are there-
fore necessary and attention
should be paid to clinical symp-
toms of hyponatremia such as
dizziness, headache, fatigue or
nausea.

TPOMHWYHOIO HepBa, BKNKYAKT
rOMOBOKPY>KEHWe, COHNMBOCTB, KOr-
HUTUBHbIE HAPYLLEHNS, BUANMYHO
npu MPT mM03roByto 1 MO3xeuy-
KOBYO aTpochuto. [Ins Takoro He
MEeAMKAMEHTO3HOTO NEYEHNS, KaK
ncuxoTepanus, UrnoykasblBaHue

1 CTOMATOJOrM4ECKNE KOPPEKTO-
Pbl, OTCYTCTBYIOT y6eauTENbHbIE
CBUAETENLCTBA APPEKTUBHOCTM.
MbI pekOMeHAYEM XMpypriyeckoe
NIeYEHNE, ECNM HEBPANTUS HEadek-
BAaTHO KOHTPOMpyeTCs 06e360/1-
BaKOLLMMK CPEeACTBaMM UK ECIU
no6oyHble 3hdeKTbl OT NeKap-
CTBEHHOW Tepanuu CyLLIECTBEHHO
CHVXKAKOT Ka4eCTBO XKM3HM.

MocKombKy MPMCTYN HEBPaNTun
LANWUTCS HELONTO, MPUHUMATb Npe-
napara nocne ero Hayana CimLKom
no3aHo. CnenosarensHo, C Lenbo
npeaynpeXxAeHnst 60Ne3HEHHbIX
MPUCTYMOB, HY>XHO MPOBOANTb NPO-
(DUNaKTUYECKoe NeveHue.

[losa npenapata gomxHa 6bITb No-
Ao6paHa MHAMBUAYabHO C YHETOM
3 HEKTUBHOCTH 1 NOBOUHBIX
apchexToB. HaumHas ¢ Heb60mbLLO
[03bl, €€ YBEMUMBAIOT, MOKA HE
AOCTUTHYT MOJHBIA KOHTPOMb 6011W,
WM BO3HUKAIOT HENEepeHoCUMbIe
no6oyHble achdexTbl. Koraa
9PPEKT CHUXKAETCS, JO3Y HYXXHO
CHOBA N3MeHsITb. M HaobopoT, Kor-
[a npv AaHHOW [03€ He 0TMeyYaeT-
cs1 60nun B TeYeHune 1 - 2-x MecsLeB,
Heo6X01MO Ha4aTb NoCTeneHHoe
CHW>XeHWe [03bl.

Knaccuueckas HeBpanrust TPOMHNY-
HOrO HepBa, 0COBEHHO B Havane
3a60/1eBaHMs, YaCTO XOPOLLO

Heiipoxupyprus

pearvpyeT Ha fie4eHre NpoTUBO-
3NUNENTUYECKUMU NpenapaTtamu
(10). Co BpemeHeM nepsBoHa4asb-
HbIA XOPOLLIMIA TepaneBTUYeCKuit
3hpeKT, OAHAKO, YMEHBLLAETCS.
YuutbiBas HE6OMbLLOE YUCIO
PaHAOMM3MPOBAHHBIX KOHTPOMPY-
€MbIX UCCe0BaHuit, BbIGOP COOT-
BETCTBYHOLLEN (hapmakoTepanim
ocTaeTcs 60MbLUIE SMMUPUYECKUM,
4eM OCHOBaHHbIM Ha fOKa3aTesb-
CTBax.

Jleuenue kapbamasenuHom us-
BECTHO BO BCEM MUPE, HECMOTPS
Ha MHOXECTBO MMEHOLLMXCS HOBbIX
NPOTUBO3NUIENTUYECKNX MPE-
napaTos. 90% nau1eHToB XOpOLLUO
0TBEYAKT HA HA4aNbHOW CTaanm
neyenus kapbamasenuHoM. Obbly-
Has fo3a coctasnset 600 - 1200
Mr B AeHb. [pu 60nee BbICOKMNX
[03ax LOMKEH KOHTPONMPOBATHCS
€ro ypoBeHb B nnasme. XKenaembiii
YPOBeHb cocTasniseT 4-12 mr /

n. Kpome ycTanocTtu, atakcuu u
NEPUOANYECKMX KOTHUTUBHBIX Ha-
PYLUEHWA, kak N060YHbIE SPeEKTbI-
peaKo BCTPEYAOTCS KOXHAS Cblrb,
TPOMBOLMTONEHUS, NENKOMEHNS,
runepHaTpueMus,, NeYeHouHas
HEAO0CTaTO4HOCTb M CEpLAeYHas
apuTMus.

Okckap6a3senuH, NpeALeCTBEHHNK
kapbamasenuHa, Npu HeBpanrim
TPOWHUYHOTO HepBa AEeNCTBYET
kak kapdamaszenuH. OH 6bICTPO
BCACbIBAETCA W [OCTUraeT Makcu-
MaJibHOM KOHLEHTpaLMM B CbIBO-
poTKe B TeyeHue yaca. Cpeanss
fo3a cocrasnset ot 900 o 1800
Mr / CyT. MeHbLUWe KOTHUTUBHbIE
no60o4Hble 3PEKTLI U OTCYTCTBIE
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Fig. 2: Schematic representation of
the principle of microvascular decom-
pression.

A)The interfering loop of superior
cerebellar artery (SCA) is located in
the axilla of the trigeminal nerve (V).
B) The loop is mobilized with a micro
tool and shifted away from the nerve.
C) The vascular loop is stabilized with
a piece of Teflon in the new position.

A number of other substances
have been proposed for
trigeminal neuralgia. These
include baclofen, lamotrigine,
gabapentin, pregabalin, valproic
acid, and tricyclic antidepres-
sants. It is important to note,
however, that currently only
the substances carbamazepine,
gabapentin and pregabalin

are licensed for the indication
“trigeminal neuralgia” or “neu-
ropathic pain”.

Sometimes exacerbation of at-
tacks asks for acute pharmaco-
logical intervention. This can be
achieved by slow intravenous
administration of 250 mg of
phenytoin. The rate of adminis-
tration should not exceed 1 mg
/ kg / min due to cardiodepres-
sant action. The subsequent
dosing is prescribed as 3mg/
kg body weight i.v. or p.o.,
ti.d.

The evidence for anti-epileptic
drugs for trigeminal neuralgia
appears sufficiently estab-
lished. In contrast, typical pain
medications such as non-ste-
roidal anti-inflammatory drugs
and opioids are little effective.

Microvascular
Decompression

Following the guidelines of
the German Assosication of
Neurology, surgical treatment
in classical trigeminal neuralgia
is indicated when either drug
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therapy is unsuccessful or if
the side effects affect quality
of life significantly.

The microvascular decompres-
sion after Jannetta is now ac-
cepted as a curative treatment
(1). This is an intervention in
the posterior cranial fossa

through a small suboccipital

ayTOUHAYKLMW CUMTAIOTCS NpEnMy-
LLeCTBOM O CPaBHEHNIO C kap6a-
MazenuHom. G pyroit CTOpOHI,
4acToTa MMNOHATPUEMIN BbiLLE Y
okckap6asenuHa, okono 23% (16).
Mo3aToOMy HEO6X0AMM PErYNSPHbINA
NabopaTopHbIiA KOHTPONb 1 HabAKo-
AEHME 3 KIMHUYECKUMM CUMMTO-
Mamu ruNoHaTPUEMUM, TaKUMU, KaK
rONOBOKPY>XEHWe, roNoBHas 601b,

Heiipoxupyprus

Puc. 2: CxemaTtnyeckoe n3obpaxerue
MUKPOCOCYAUCTON fiekoMrpeccuu. A)
MeTns nepesHen MO3XXE4KOBO apTepum
(SCA) HaxopuTCs Ha Bnaranuuie TPOHMY-
Horo Hepsa (V). B) MeTns mobunuayetcs
MMKDPOWMHCTPYMEHTAMM 1 CMELLaeTcs 0T
Hepaa. C) CocyauncTas neTns crabunman-
PYeTCs C MOMOLLBIO KyCOYka TedprioHa B
HOBOM NOMOXEHNM.

YCTanocTb UK TOLLHOTA.

Psn fpyrux BeLects 6binu npea-
NOXEHbI ANs NEeYEHUs HeBpanrum
TPONHUYHOTO HepBa. K HuM 0T-
HOCATCS 6aKNOEH, NAMOTPUMMH,
rabaneHTuH, nperabanuH, Banbnpo-
€Bas KUCNoTa M TPULMKIIMYECKME
aHTuaenpeccaHTbl. BaxHo oT-
METMTb, OiHAKO, YTO B HaCTOsILLEe
BpeMs TOMbKO BeLLecTsa kapbama-
3€NuH, rabaneHTuH v nperadanv
JMLEH3NPOBaHbI C NOKA3aHMAMM
«HEBpanrus TPOMHUYHOMO HepBa »
UM « HeliponaTnyeckas 6onb «
MHor ga 060CTpeHne NpucTynoBs
TpebyeT HEMeANEHHOrO hapma-
KONOrMYECKOro NeyeHus. 1o
MOXET 6bITb AOCTUMHYTO MyTEM
MEZANEHHOr0 BHYTPUBEHHOMO
BBEAEHNS 250 Mr peHnTomnHa.
CKopoCTb BBEAEHMS HE JOMKHA
npeBbIWaTh 1 MM/ Kr/ MUH 13-3a
KapANoAENPECCHUBHOTO ENCTBUS.
lMocne aToro ero Ha3HavaKoT B J03€
3 MT / KT Maccbl Tena BHYTPUBEHHO
W NepopasbHo, TPY pasa B AeHb.
[okasatenscTs adhekTMBHOCTH
NPOTUBO3NUIENTUYECKNX MPE-
napaTtos NP1 HEBPANTUK TPOHMY-
HOrO HepBa AOCTATOYHO MHOTO.

B npoTvBONONOXHOCTL 3TOMY,
TUNWUYHbIE 06e360MBaIOLLIME,
Takue Kak HecTeponaHbIe NPOTUBO-
BOCNANMTENbHbIE Npenaparbl #
onuouabl ManosadeKTUBH.I.

Mukpococyauctas
AReKoMnpeccust

CornacHo pekomeHgaunsm He-
MeLKoi Accoumanmn HeBpONoru,
XMPYPrYECKOE NMEYEHNE Knaceu-
4ecKoid HeBpanry TPOWHMYHOTO
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Fig. 3: Radiosurgery planning for
Gamma Knife treatment. The chosen
target volume on the trigeminal
nerve is irradiated with dose is 80-90
Gy. (Courtesy of Dr. G. Horstmann,
Gamma-Knife-Center, Krefeld, Ger-
many).

craniotomy. The procedure

is performed under general
anesthesia. The neurovascu-
lar conflict at the entry zone

of the trigeminal nerve in the
brain stem is identified and
compression is removed from
the nerve by inserting a small
cushion of Teflon (see Fig. 1
and 2). The initial success rate
is high, with freedom of pain
in 80% and improvement in
another 15% of the patients.
In the course, however, there
is a certain number of early
recurrences, so that it must be
assumed that definitive cure is
achieved in 70%. The cause of
recurrences is seen mainly in
the fact that intrinsic disease
of the nerve may play a role

in some patients. Rarely, the
Teflon cushion may become
displaced. If there is a relapse
after microvascular decompres-
sion, the primary response
should be to reestablish drug
therapy. In case of inadequate
pain control or substantial side
effects we recommend a surgi-
cal revision, or other interven-
tional procedures.

Although microvascular
decompression is a safe and
effective method in the hands
of experienced neurosurgeons,
there are occasional compli-
cations. Ipsilateral deafness
occurs in 0.5-1% of patients
and there is a surgical mortal-
ity of approximately 0.2 %.
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Microvascular decompression
may lead to a sensory deficit in
the face, but, as expected, less
frequently than the destructive
methods, such as radiosurgery
and percutaneous thermoco-
agulation, etc.

Radiosurgery Treatment
(Gamma Knife)

During the last decade, Gamma
Knife radiosurgery has gained

a certain place in the treatment
of trigeminal neuralgia (7). The
method is less invasive than
microvascular decompres-

sion and can be accomplished
under local analgesia. Here, the
trigeminal nerve is irradiated
with a single dose of 80-90

Gy close to its exit from the
brainstem (Fig. 3). Radiosur-
gery is an ablative method that
leads to partial damage of the
nerve. Therefore, 10 - 30% of
patients get a significant sen-
sory deficit. Neuralgia is initially
relieved in 70-90%, with the

HepBa NoKasaHo, ECN NEKapCTBEH-
Has Tepanus 6bina Heyaa4HoW Unm
ecnv No60YHbIE APEEKTBI CUIBHO
BAMAKOT HA KQ4eCTBO XXM3HW.
MukpococyancTas aekoMnpeccust
no [xaHeTTa (Jannetta) ceitvac
NPUMEHSETCS B KA4eCTBE pasm-
kanbHoro nevenus (1). 31o BMeLla-
TENbCTBO B 3aAHEN YEPErnHOW SIMKe
vepes HeBOMbLLYIO NOA3ATHIOYHYHO
Tpenaxaumto Yepena. Mpouefypa
NPOBOANTCS NOA OBLLMM HAPKO3OM.
O6Hapy>x1BaeTCs COCYAUCTO-
HEpPBHbIiA KOH(IUKT B 30He BX0oAa
TPOWHWYHOIO HEpBa B CTBOJ MO3ra,
KOMMpeccust Hepsa CHAMaeTCst
nyTeM pasMeLLieHns Heb60NbLLOK
TehNIOHOBO MPOKNAAKM (CM.
PucyHkn 11 2) .

MNepBOHaYanbHbIiA NokasaTesb
YCMELUHOCTY SBNISETCS BbICOKUM,

C ucue3HoBeHneM 6onm B 80%
CNyyaes W ynyulleHrem ele y 15
% nauneHToB. OfHaKo cyLlecTByeT
OnpeneneHHoe KOMMYeCTBO PaHHMX
PELMANBOB, TaK YTO CredyeT Cuu-
TaTb, YTO OKOHYATENBbHOE M3Neve-

Heiipoxupyprus

Puc. 3: Paanoxupypruyeckoe nnaHuposa-
HUe neyeHns [ amma-HoXXOM. BblGpaHHbIi
y4acToK TPOMHUYHOrO HepBa 06nyyaeTcs
no3oi 80-90 p. (C pa3peluenus A-pa

G Horstmann, Lientp Mamma-Hox, Kpe-
enba, Mepmanns).

Hue pocturaetcs B 70%. Mpnumnna
peLnanBoB, rasHbIM 06pa3oM,
CBsi3aHa C CaMUM HEPBOM, €ro Cob-
CTBEHHbIM 3aboneBanneM. KpaiiHe
penKo cMeLLaeTcs TedhioHoBas
npoknagka. Ecnu ectb peunavs
nocine MUKPOCOCYAMCTON [EKOM-
npeccum, BHavane Heobxoammo
BOCCTAHOBUTb JIEKAPCTBEHHYHO Te-
panuto. B cnyvae Henagnexaliero
KOHTPONS 60NW MK CYLLECTBEHHbIX
no60YHbIX 3DEKTOB, PEKOMEH-
LYETCS XUpypruyeckas pesuans
WK Jpyrie MHTEPBEHLIMOHHbIE
npoLenypsbl.

HecMOTps Ha TO, YTO MUKPOCOCY-
AMCTas AEKOMNPECCUM SABNSETCS
6e30MmacHbIM 1 3EKTUBHBIM
METOZOM B pyKax OrbITHbIX HEW-
POXMPYPrOB, MHOTAA MOTYT ObITb 1
0CNOXHeHus. MincunatepansHas
rnyxota otmeyaetcs y 0,5-1%
60bHbIX, XMPYpPruyeckas cMepT-
HOCTb cocTaBnset npuMepHo 0,2%.
MukpococyancTas aekoMnpeccust
MO>ET MPUBECTH K CHUXEHMIO
UYBCTBMTENBHOCTW B 06/1aCTW NnLa,
HO, KaK W 0>XX1Aanocb, HAMHOTO
pexe, YeM paspyLuaroLume Heps
MeTofbl, Takue, KaK pagnoxupyprus
W YPECKOXKHASA TEPMOKOAryaLmm
nT.A.

Papvoxupyprudeckoe neyeHue
(Famma-HOX)

B TeueHue nocnefHero aecsune-
TUSI, PAAMOXMPYPTUst C MOMOLLbIO
["aMMa-HOXa 3aHsna onpegeneH-
HOE MECTO B JIEYEHNN HEBPANTTUN
TPOiHMYHOro Hepaa (7). MeTtoa
SBNSETCS MEHEE MHBA3WBHbIM, YEM
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effect occurring only after sev-
eral days or weeks. However,
the methods is accompanied
with a high rate of relapses, so
that after five years, only about
half of the patients remains
pain free. So far, few reports
on repeat radiosurgery for
trigeminal neuralgia are avail-
able. Some suggest that by an
additional dose of about 20 Gy,
secondary improvement can be
achieved in some 50%.

Percutaneous Procedures
The percutaneous procedures
are ablative procedures, com-
parable as radiosurgery. How-
ever, the target is within the
trigeminal ganglion and not at
the brainstem as with radiosur-
gery. With thermocoagulation,
the trigeminal ganglion is ther-
mally damaged and with glyc-
erol infiltration chemically (3,8).
A special cannula is inserted
under local anesthesia on the
side of the corner of the mouth
and guided into the foramen
ovale under fluoroscopic con-
trol. The nerve is than heated
with radio-frequency probe to
a temperature of 70-85°C for

a few minutes, or 0.3-0.4ml of
pure glycerol is injected . The
balloon compression method
also has been enjoying a
certain popularity over the last
decade, wherein a 4-French
Fogarty balloon catheter is
inserted through the foramen
ovale and inflated with 0.75 -1
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ml of contrast medium for a
few minutes (5).

Thermocoagulation and
glycerol infiltration have been
used for over 20 years. Both
methods achieve initial pain
relief in 80-90%, but recur-
rence after some years is
common, as with radiosurgery.
A substantial sensory deficit
occurs in about half of the
patients, which is described in
10-15% as disturbing. Severe
discomfort, so called anesthe-
sia dolorosa occurs with similar
frequency after thermocoagula-
tion and glycerol injection (1.5 -
2%). After 5 years, some 50%
of the patients still remain pain
free.

The percutaneous interven-
tions can all be repeated in

the event of a recurrence. In
general, however, the sensitive
deficit increases after multiple
interventions. The prospects
for a repeated treatment are
not as good as for the first
procedure, but worthwhile
improvement or complete
relief can be expected in about
70% of repeat percutaneous
interventions.

Trigeminal Neuralgia in
Multiple Sclerosis and
Atypical Trigeminal Neuralgia
Trigeminal neuralgia occurs in
the course of about 2% of all
patients with multiple sclerosis.

MWKPOCOCY ANCTas AeKOMNpeccHst
1 MOXET 6bITb BbINOMHEH NOJ,
MECTHO# aHecTe3nel. TPOHWYHBIA
HEPB Ha BbIXOAe 13 CTBONA MO3ra
06ny4aroT pa3osom fo3son 80-90.
Panuoxupyprus sBnsieTcs abns-
LIMOHHBIM METOZOM, KOTOPbINA
MPUBOAMT K YaCTUYHOMY MOBPEX-
LEHVIO HepBa. Takum 06pasom,
10-30% nauneHToB npuobpeTaroT
BbIpaXKEHHOE HapYLLUEHWE YyBCTBM-
TENbHOCTW. HeBpanrus nepeoHa-
vansHo ncyesaet B 70-90%, npu
9TOM 3(h(PEKT BOSHUKAET TOMBKO

B TEYEHWE HECKOMbKUX [HEW 1NN
Hegenb. OfHAKO faHHbIA METOA
OT/INYAETCA BbICOKMM MOKa3aTenem
PELMANBOB, NO3TOMY NOCNe NsATH
TNET, TOMbKO Y OKONO NONOBHbI
NaumMeHTOoB He 0TMeYaeTcs 6onen.
06 3 hekTMBHOCTV NOBTOPHOM
paa1oxmpyprv npy Heepanrum
TPOMHMYHOrO HEPBA AaHHbIX O4YEHb
Mano. HekoTopble CuMTatoT, YTo 3a
CYeT LOMONHUTENbHOW A03bl OKONO
20 I'p, NOBTOPHOE yNyHLLeHre
MOXET BbITb JOCTUIHYTO Yy OKONO
50% nauueTos.

YpeckoxxHble npoLieaypbl
YpeckoxkHble NpoLefypbl — 3T0
abnsaumoHHbIe npoLieaypsl, Cono-
CTaBuMble C pagnoxmpypruen. Tem
He MeHee, Lieflb NIeYeHns Haxo-
AMTCS B Npefenax TPOnHUYHOro
FaHrnus, a He B CTBOJE FONIOBHOMO
MO3ra, Kak npu paanoxmpypruu.
TPONHUYHbIVA FaHTNIA MOXKET
ObITb NOBPEXAEH TEPMUYECKM U
XMMUYECKM C MOMOLLIbIO MNULIEPOsIo-
BOW MHpMAbTpaumu. (3,8). Ocobas
KaHIONS BBOAMTCS NOJ MECTHOM

Heiipoxupyprus

aHecTe3nei Ha NopakeHHoM
CTOPOHE B YrNy pTa v Hanpasns-
eTCS B 0BaNbHOE OTBEPCTHE NMOA
KOHTpONeM cpntoopockonuu. Heps
HarpeBaeTCs PasMoYacTOTHbIM
30HA0M 10 Temnepatypsl 70-85° C
B TEYEHME HECKOMbKNX MUHYT, UK
B Hero BBoAuTCA 0,3 - 0,4 M um-
ctoro rnvuepona. Meton 6annos-
HO KOMMPECCHM TaKXKe NOnynspeH
B NoCneaHee fecsaTuneTue, npu
KOTOPOM 6GanyioHHbIN KaTeTep

4- French Fogarty BBoANTCA Yepes
0BaUbHOE OTBEPCTHE 1 HadyBa-
€TCS KOHTPACTHbIM BELLECTBOM

B 06beme 0,75 - 1 Mn B TeveHne
HECKOJbKUX MUHYT (5).

Tepmokoarynsaums v rauueponosas
WHUNBTPALMA UCTIONB3YIOTCS Ha
npoTskeHnn 6onee 20 net. O6a
METOZA NepBOHAYabHO YCTPaHs-
toT 6016 B 80-90%, HO peunams
nocne HeCKOMbKMX NET SBNSETCS
00bI4YHbIM SBNIEHNEM, KaK 1 NpK
PaanoXMpyprn. 3HaunTensHoe
CHW>XEHWe YyBCTBUTENBHOCTH
BCTPEYAETCS NPUMEPHO Y NONOBY-
Hbl MALMEHTOB, 4TO 6ecnokouT 10-
15% 13 Hux. CunbHbIA guckomcopT
TaK HasblBaeMble 60NE3HEHHas
aHeCTe3ns NPOUCXOAMUT C OJIMHAKO-
BOJ4 4aCTOTOW NOCNE TepMOKOary-
NALUMA W TAMLEPONIOBOM MHBEKLMN
(1,5 - 2%). Yepes 5 ner, y okono
50 % naumneHToB He 0TMeYaeTcs
00neB0i CUHAPOM.

YpecKoXHble BMELLATENLCTBA
MO>HO MOBTOPUTb B Cllyyae
peunamBa. B Lenom HapyLueHme
UYBCTBUTENBHOCTY YBENMYMBAETCS



Neurosurgery

Traditionally, the destructive
surgical procedures are recom-
mended to these patients after
exhaustion of drug treatment.
Atypical trigeminal neuralgia
includes facial pain that does
not meet the aforementioned
criteria of typical trigeminal
neuralgia. In particular, there

is in addition to paroxysmal
attacks also constant pain and
dysesthesia. The causes are
diverse and include late devel-
opment of an originally typical
trigeminal neuralgia, posther-
petic neuralgia, nerve damage,
e.g. as a consequence of de-
structive procedures. Destruc-
tive methods are considered
obsolete in these situations.
Here, some success can be
expected with an implanted
neurostimulator (9).

Conclusions

The general acceptance of vas-
cular compression as a cause
of classical trigeminal neuralgia
and the resulting possibility of
curative treatment by microvas-
cular decompression must be
considered the most important
recent progress with trigeminal
neuralgia. Minimally invasive
percutaneous procedures and
Gamma Knife are still valid
options for old or frail patients,
since they can be performed
without general anesthesia.
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Mnoc/e HECKOMbKUX BMELLIATENbCTB.
PesynbTar NOBTOPHOIO JIeYEHMS He
TaKoW XOPOLLMiA, KaK npv NepBoi
npoLieaype, OfHAKO yyuLUeHne
UNW NOSTHOE UCHE3HOBEHUE MOXXHO
oxupaars nocne 70% NoBTOPHbIX
YPECKOXKHBIX BMELLIATENbLCTB.

Hespanrusa TpoiiHU4HOro HepBa
npu paccesiHHOM Cknepo3e u
aTUNWYHaA HeBpanrum
TPOMHUYHOIO HepBa

HeBspanrus TPOHWYHOIO HepBa
0TMeyaeTcs y 2% BCex nauueH-
TOB C PACCESHHbLIM CKIIEPO3OM.
TpasmumnoHHO, LECTPYKTUBHbIE
XMpYpruyeckue npoLeaypb!
PEKOMEHAYETCS TakiM NaLUMEHTOB
nocne 1cyepnaHnst BO3MOXXHOCTEN
MeLMKaMEHTO3HOTO NeyeHuns. Atu-
NUYHAs HEBPANTUSt TPOMHUYHOMO
HepBa XapakTepn3yeTCs NMLEBOV
60bt0, KOTOPas He COOTBETCTBYET
BbILLEYNOMSHYTbIM KPUTEPUAM
TUNUYHOW HEBPANTUM TPOWHUYHOTO
Hepsa. B yacTHoCTW, B fONONHeHWe
K NapoKCM3ManbHOMY MpUCTyny,
TaKxe 6eCrnoKosT NOCTOSHHbIE
60nm 1 An3ecTesns. IT0 MOXET
6bITb 60N1€€ NO3AHUM MPOSIBIE-
HWEM NEPBOHAYANBHO TUMUYHON

Department of Neurosurgery
University Hospital Diisseldorf
Diisseldorf
Steiger@uni-duesseldorf.de

Heiipoxupyprus

HeBpanrum TPOMHUYHOMO HEpBa,
NOCTrepneTUYECKON HEBPATTHEN,
NOBPEXAEHNEM HEPBA, HanpUMep
KaK CNeACTBHE JECTPYKTUBHbIX
npouegyp. [lecTpyKTUBHbIE METOAbI
B 9TUX CUTyaUMsIX CUMTAOTCS yCTa-
PEBLUMMM. 3[eCb HEKOTOPbIN yCrex
MOXXHO 0XXMAAaTb OT UMMNaHTaLMK
HepocTumynsTopa (9).

BobiBoAb!

[Mpu3HaHWe CoCyaAnCTON KOM-
MPECCUM MPUYMHON KNACCUYECKO
HEBPaUT UM TPOMHUYHOIO HepBa U,
B pe3ynbTaTe 3T0ro, BO3MOXXHOCTb
PaaMKanbHOro U3NeYeHNs METOA0M
MMKPOCOCY AMCTOM AEKOMNPEccum,
SBASETCS CaMbIM BaXXHbIM 32
nocneaHee Bpems LOCTUKEHNEM

B 06/1aCTH NIeYEHNs HEBPATT UM
TPONHUYHOTO HepBa. MHMManbHO
WHBA3WBHbIE YPE3KOXKHbIE MPO-
Leaypbl 1 [amMMa-HOX NpUMEHs-
tOTCS AN NEYEHMS MOXXUIIBIX AN
ocnabneHHbIX NaUMeHTOoB, TaK Kak
OHM MOTYT BbITb NPOBELEHbI 663
06LLieil aHECTE3NN.
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Treating
Metastatic
Melanoma

in 2013

Introduction

The management of metastatic
melanoma has yielded disap-
pointing results until recent
times. Some patients ob-
tained a benefit from regional
treatments, but the majority
of them required systemic
therapy that was largely inef-
fective.

The advent of ipilimumab as
the first immune check point
control antibody and new
knowledge of the molecular
biology of melanoma has
transformed this disease not
longer conceived as one single
tumour, but a constellation of
related tumors having spe-
cific molecular characteristics.
With the rapid development

of specific kinase inhibitors
the therapeutic landscape has
dramatically changed. As new
compounds enter clinical trials
and eventually become widely
available, decision trees will be
required to use them correctly
and which have to be adapted
in short terms to integrate the
newest developments. This
article summarises evidence
that may help in making clinical
decisions and proposes an
algorithm to use systemic
treatments in 2013.

Key words: melanoma, ad-
vanced disease, BRAF inhibitor,
MEK inhibitor, anti-CTLA4

Glossary: CTLA-4, cyto-

toxic T lymphocyte antigen 4
regulates immune functions;
BRAF, serine-threonine kinase
oncogene commonly mutated
in melanoma; KIT, tyrosine
kinase oncogene; NRAS, viral
oncogene

Options and Outcome before
the Era of New Drugs

The prognosis of patients

with stage IV melanoma has
remained unchanged for dec-
ades. A retrospective analysis
published in 1983 showed a
one-year survival rate of 40%
for stage IVA and 11% for
stage IVC disease [1]. In 2000,
the Eastern Cooperative Onco-
logy Group reported a median
overall survival of 8-10 months
in patients with soft-tissue or
lung metastases and 6 months
in those with visceral dissemi-
nation [2]. A systematic review
of 41 randomised clinical trials
revealed that combination
regimens produced higher
response rates, but at the

cost of increased toxicity and
with no benefit in overall sur-

MenaHoma

MeTacTaTuye-
CKOU MeNnaHOMbl
B 2013 roay

BsepneHue

Jleuenne MeTacTaTu4eckon
MenaHoMbl 10 HeJaBHEr0 BPEMEHM
[aBano HeyTelnTeNbHbIE Pesyb-
TaTbl. Y HEKOTOPbIX NALMEHTOB
0TMeYeTCs ahdeKT OT MECTHOIO
NEYEHMS, HO BOMBLUMHCTBY U3 HIX
nokasaHa CUCTeMHas Tepanus, Ko-
TOpas paHee 6bina B 3HAYUTENBHON
CTenenu HeabhekTueHa.
MosiBeHne nnunumymaba
(Ipilimumab) kax nepBsoro, B03-
AENCTBYHOLLEro Ha UMMYHHbII
610K @HTUTENA, U HOBbIE 3HAHMS
MOJIEKYNISIPHOM Bronoruv Mena-
HOMbI NO3BONAM NPEACTaBNATb
9T0 3a60N1€BaHNE HE KaK eANHYH
Onyxofb, & KaK rpynmy onyxo-

nen, UMeIoLLmMX cneundmuyeckue
MONeKynapHbIe XapaKTepUCTUKN
.C 6bICTPbIM pa3BuTHEM Criew-
NEPUYECKNX MHTMOUTOPOB KMHA3bI,
TepaneBTUYECKUi Nen3ax pesko
n3menuncst. Mockonbky BCe HOBbIE
npenaparbl y4acTBYOT B KNHK-
HECKMX MCTIbITAHMSX 1 MOCTEMNEHHO
CTaHOBATCS LLIMPOKO [OCTYMHbIMY,
OHM JOMKHbI BbITb B KOPOTKME CPO-
KV MIHTErpMpOBaHbI, KaK HOBELLIME
pa3paboTku, B pasnuyHble Tepa-
neBTUYECKME peLleHus. B gaHHom
cTaTbe cobpaHbl 40Ka3aTenbCTaa,
KOTOPbIE MOTYT MOMOYb B MPUHSTUM
KITMHUYECKMX PELLEHWH, 1 NoKa3aH
anropuT™ CUCTEMHOTO NIEYeHNs B
2013 rogny.

Kniouesble cnosa: MenaHoma ,
nporpeccupytoLLee 3abonesaHue,
nHrnéutop BRAF, uarnéutop MEK,
anTn-CTLA4

I'moccapuii: CTLA- 4, umToTOKCHYe-
CKuiA T-nMMDOLMTaPHBIA aHTUMEH
4, perynupyeT UMMYHHbIE (PYHKLY;
BRAF — cepuH-TpeoH1HOBas KuHa-
33, OHKOreH, 06bI4HO MYTUPYHOLLMA
npu Menardome; KT, TMpo3nHku-
Ha3a, oHkoreH; NRAS, BupyCHbIit
OHKOreH

BapuaHTbl neyeHns u ux
pe3ynbTaTtbl A0 AMOXN HOBbIX
nekapcTts

MMporHo3 y naumnenTos ¢ IV cTaguen
MenaHOMbl OCTAETCS HEM3MEHHBIM
Ha NPOTSXKEHUM AECATUNETHI.
PeTpocnekT1BHbIA aHann3, ony6u-
KoBaHHbI B 1983 rogy, NpoAeMoH-
CTpUpOBaN nokasartesb 04HOr0-
IVYHOM BblIXnBaeMocTn 40% ans
ctaguu IV A u 11% ons ctagum

IVC [1]. B 2000 rogy Eastern
Cooperative Oncology Group coo6-
Ly1na o MeauaHe obLLei BbXuBae-
MocTu 8-10 MecsiLeB Yy NauneHToB ¢
MeTacTa3amm B MArKMX TKaHSIX Uin
B Nerkux 1 6 MecsLeB npu BucLe-
panbHON auccemMuHaumm [2].
CucTemaTnueckuin 063op 41
PaHAOMM3MPOBAHHOIO KITMHUYE-
CKOr0 MccreoBaHns nokasarn, 4to
KoM6UHaLMK NpenapaTos ¢ 6onee
BbICOKOW 4aCTOTOM OTBETOB, 3a
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Fig. 1: The BRAF-MEK Pathway. Inappropriate activation of growth factor
receptors (e.g., KIT) or mutations of the BRAF gene can lead to constant
activation of MEK 1 or 2, with resultant effects on cells: increased prolifera-
tion, survival, and propensity for invasion.

vival [3]. These trials had used
single-agent chemotherapy,
combination chemotherapy,
interleukin-2 with or without
interferon or combinations of
chemotherapy and immuno-
therapy. In view of the limited
success of complex schemes,
single-agent therapy with
dacarbazine, which achieves
responses in 7 to 156% of
patients, was accepted as a
reasonable standard of care in
many institutions.

New Treatment Options
since 2010

Immune Checkpoint Control
using Anti-CTLA4 Antibodies
Ipilimumab is a fully humanised
monoclonal antibody directed
to CTLA-4 demonstrating that
immune check point control

is an effective cancer treat-
ment option. Although overall
response rates are low some
long-term survival in some
patients has been observed
[4]. Furthermore 2 independ-

Puc. 1: BRAF -MEK curHanbHbi nyTh. HeaneksaTHas aktueaums peLentopos hak-
TOpOB pocTa (Hanpumep, KIT) unn myTauns reHa BRAF MoxeT npuBecTy K noCTosH-
Hoi akTvBaumn MEK 1 unn 2, 4T0 BbI3bIBAET Y KNETOK YCUNEHHYH Nponudepaumio,
yBENNYEHNE BbIKMBAEMOCTH, CMOCOBHOCTb K MHBA3MN.

CYET YBEMYEHNS TOKCUUHOCTMH,

He YBENNYMBAET O6LLYH) Bbl-
XunBaemocTb [3]. B ucnbitanmsx
1CNONb30BaIM MOHXMMUOTEPANHIO,
KOMOMHMPOBAHHYIO XMMUOTEPANHIO,
WHTEPNENKINH-2 C Uk 6e3 uHTEpde-
POHA, 1N KOMOUHALMK XMMUOTEPa-
nuu 1 MMMyHOTEpanuu. B cesan ¢
OrpaH1YeHHbIM YCIEXOM COXHbIX
CXeM, MOHOTepanus jakapbasnHoM,
Ha KOTOPYHO OTBETUIM OT 7 110

15% nauwenTos, 6biN NpUHSATA B
Ka4yecTBe CTaHaapTa fieYeHus BO
MHOTUX YUYPEXAEHNSIX.

HoBble BapuaHTbI JieueHus ¢
2010 ropa

KoHTposb MMMyHHOr0 6110Ka ¢
ucnonb3oBaHueM aHtu CTLA4
aHTuTen

Mnunumymad SBnsieTcs NOAHOCTbIO
rYMaH131pOBaHHbLIM MOHOKMOHAMb-
HbIM aHTUTENOM, BO3JENCTBYHLLMM
Ha CTLA-4, 1eMOHCTpUPYHOLLMM
4TO KOHTPOSb MMMYHHOIO 6110Ka
ABNsAeTCs 3hHEKTUBHBIM METOOM
neyeHus paka. HecmoTps Ha To,
4TO 06LLast YacToTa OTBETOB HU3-
Kasi, HabnoaaeTcs AONTOCPOUHOE
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ent prospective-randomized
phase lll studies confirmed
that ipilimumab can confer a
survival benefit in metastatic
melanoma patients whether
treatment-naive or pretreated.
This survival benefit is particu-
larly interested if one analyses
survival at year 3, 4 and 5 post
treatment. [4,5]. Although
ipilimumab showed little
benefit in overall response rate
or progression-free survival a
survival plateau appeared after
two years of follow-up, with
20% of patients remaining
alive in the long term. Based
on these results, ipilimumab
(Yervoy®) has been approved in
the US, Australia and Europe.

Since the mode of action of
Ipilimumab is different than all
other oncological drugs, stand-
ard criteria for the evaluation
of therapy response might be
not sufficient for evaluation of
treatment benefit of patients
treated with ipilimumab. Main
issue of confusion is an initial
lymphocyte infiltration in the
tumour which may increase
tumour size or lead to the
radiological appearance of
“new or enlarged” lesions in
computed tomography images
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(pseudo-progression). Further-
more, ipilimumab is associated
with a new toxicity profile of
immune-related side effects,
mostly cutaneous and gastro-
intestinal, which requiring
specific education and training
of treating clinicians. Other
antibodies having influence on
the immune checkpoint control
and that enhance the activity of
the immune system are under
current clinical development
including those targeting PD1
and PD1 ligand.

Specific Therapy in BRAF
Mutated Melanoma

The activation of the MAP-
RAS-RAF signalling pathway is
believed the critical pathway in
melanoma development (Fig.
1). Approximately 40% of mel-
anomas present mutations in
BRAF, usually V60OE and less
commonly V600K mutations
or others. This has allowed the
development of specific kinase
inhibitors.

BRAF Inhibitors

Vemurafenib and Dabrafenib
are selective BRAF inhibitors
that target the V600 mutant
forms of the BRAF. The drug is
active only in tumours har-

Havees)
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[TepBnyHas menaHoma

BbKWBAHME HEKOTOPbIX MALMEHTOB.
[4]. Kpome Toro, 2 He3aBUCUMBbIX
NPOCNEKTUBHbIX PaHLOMU3NPO-
BaHHbIX uccnegosanns [l dhasbl
NOATBEPANAM, YTO MNUAMMYMA6
MOXET YBENNUMBATb BbIKUBAE-
MOCTb NAUMEHTOB C MeTacTaTuye-
CKO MENaHOMOM, Kak He NIeYeHbIX,
TaK ¥ NpeBapuTENbHO NIEYEHHDIX.
OT0 0COBEHHO MHTEPECHO, TaK Kak
NPOaHanM3npoBaHa BbIXXMBAEMOCTb
Ha 3, 4 u 5 rogy nocne neveHus.
[4,5]. XoTs ununumymab nokasarn
HeOOMbLLOE YBENMYEHNE YACTOTbI
OTBETOB /M BbXXMBAEMOCTY 6€3
NPOrpeccMpoBaHus, NNaTo BbIXK-
BAaeMOCTM NOSIBUIOCH MOCHE ABYX
net HabnogeHus, ¢ 20% nauueH-
TOB, BbIXXMBAIOLMMM B [OATOCPOY-
Hoii nepcnekTBe OCHOBbIBAsACH
Ha 3TWX pesynbTartax, Unuinmymasd
(YervoyR) 6bin 3aperucTpupoBaH B
CLUA, Asctpanuu n Espone.

MockonbKy MexaHn3am encTBus
nnunumymaba oTnnyaeT ero ot
BCEX [PYrix OHKOMOrMYeckux npe-
napaTtos, CTaHAAPTHbIX KPUTEPHEB
YCMELWHOCTN 0TBETA Ha Tepanuto
MOXET 6bITb HEAOCTATOYHO ANs
OLIEHKM MPENUMYLLIECTB NEYEHMS Y
NauneHToB, NOMy4aBLUNX UMNNK-
Mymab. OcHoBHOM Npobnemon
SBASETCS HavanbHas nuMdgoum-
TapHas HAUIbTPALMS ONyXosu,
KOTOPAst MOXET YBENWYNTL pa3Mep

MenaHoma

OMyXONK UMK NPUBECTM K pasmo-
NIOrMYECKOM KapTuHE «HOBbIX UMK
YBENMYEHHbIX» 06pa3oBaHmil

NPV KOMMbIOTEPHOM TOMOrpadun
(nceBgo-nporpeccum). Kpome Toro,
UnUIMMymab, CBSI3aH C HOBbIM
NpocMneM TOKCUYECKMX UMMYH-
HO-0MOCPeA0BaHHbIX NO6OYHbIX
peakLmid, B OCHOBHOM KOXHbIX 1
XenyA0UHO-KULLEYHbIX, YTO TPeby-
€T cneunanbHoro 06pasoBaHmns u
MOATOTOBKM KITMHUALMCTOB.

[pyrve aHTuTena, KOTOpble BO3-
LENCTBYIOT HA MMMYHHbIA 610K,
YTO MOXET MOBbLICUTb aKTUBHOCTb
MMMYHHOW CUCTEMbI, HAXOAATCS B
CTaANM KIIMHNYECKON pa3paboTkiu,
B TOM Yuche, HaueneHHble Ha PD1
n PD1 nuraHabl.

Cneuumcuyeckas Tepanus Mena-
Hombl ¢ BRAF MyTauueii
AkTuBaums curHansHoro nytn MAP-
RAS- RAF cunTaeTcst 0CHOBHbIM
MEeXaHW3MOM Pa3BUTUS MENAHOMbI
(puc. 1). Oxono 40% MenaHom
UMEET MyTaumio oHkoreHa BRAF,
06b14H0 VB0OE, pexxe V600K nnu
Apyrue. 310 N03BOMNO paspabo-
TaTb cneunduyeckne MHrbuTopb!
KMHa3bl.

Wurubutopsl BRAF
Bewmypachenn6 (Vemurafenib) u
pabpaceHn6 (Dabrafenib) senstoT-
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Regression of lung metastases upon treatment with ipilimumab Perpecc MeTacTa3oB B Ierkux Ha pOHe NeveHns nnunumymabom

S,

Regression of lung metastases within 12 weeks upon ipilimumab treatment ~ Perpecc MeTacTasos B nerkux yepes 12 Hefienb neyveHns ununumymatom

=

821.1 mm2 (--) 381.5 mm2 (-53.5%)
43.0 mm (--) 31.5 mm (-26.6%)
19.1 mm (--) 12.1 mm (-36.7%)

Regression of lymph node mets upon ipilimumab treatment Perpecc MeTacta3os B MMaTUIeCKuX y3nax npy fe4eHiny unnanMymadom




bouring this kind of mutation,
which needs to be detected by
molecular pathological tech-
nigues prior to treatment initia-
tion. Objective responses for
both drugs are above 50% of
patients with a median pro-
gression-free survival of around
6 months [6,7]. The most com-
mon adverse events requiring
dose reduction were arthralgia,
rash, photosensitivity, fatigue
and elevated transaminases.
Based on these results vemu-
rafenib (Zelboraf®) has already
been approved for the treat-
ment of BRAF mutated meta-
static melanoma in most parts
of the world. Approval for dab-
rafenib is expected to follow in
2013. Interessingly, dabrafenib
also shows significant activity
in brain metastases with an
overall response rate of 39%
as first-line treatment and 31%
in those who had prior brain
radiotherapy [8].

MEK Inhibitors

MEK is a downstream target
of the BRAF pathway, which is
depicted in Figure 1. A specific
MEK inhibitor, trametinib, was
recently tested in a phase

[l study, in comparison to
chemotherapy (either dacar-
bazine or paclitaxel), in mela-
noma patients bearing a BRAF
mutation. The results showed
that trametinib is a first-in-class
MEK inhibitor that conferred
significant improvement in
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Regional spread of melanoma

progression-free survival and
overall survival, compared to
either chemotherapeutic mo-
dality [9].

Combinations of Specific
Inhibitors

Considerable effort is being
dedicated to study the resist-
ance to BRAF inhibitors and a
number of mechanisms have
been proposed. For instance,
preclinical models indicate
the importance of MEK
dependency in BRAF-mutant

H el
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PervoHanbHoe pacnpocTpaHeHue
MenaHOoMblI

€S CENEKTUBHBIMU MHTMBUTOPaMM
BRAF, npegHasHaueHHbIMUANS
myTauun BRAF V600.

Mpenapat akTMBEH TONLKO B Ony-
XONSIX, HECYLLMX 9TOT BUI MyTaLuK,
KOTOPYHO MOXKHO 0BHapYXWTb C
MOMOLLBK) MOMNEKYNSIPHBIX METOAOB
[0 Havana neyeHusi. O6bLEKTUBHbIN
OTBET Ha 06a npenapaTa 0TMeya-
eTcs y 6onee 50% nauneHToB ¢
MeJMaHo BbKMBAEMOCTH 6e3 npo-
TPECCMPOBAHNS OKONO 6 MECSLIEB
[6,7].

Hanbonee YacTbiMu NOGOYHbIMMU
ahcpekTamu, TPEBYIOLMMI CHIXKE-

MenaHoma

HWs 803bl, b1 601K B CycTaBsax,
Cbinb, hOTOCEHCUOUNN3ALMS, NOBbI-
LUEHHAs yTOMNISEMOCTb ¥ MOBbILLE-
HWe TpaHcamMuHa3. Ha ocHoBaHuy
3TUX pesynbTaToB BeMypaeHud
(ZelborafR) y>xe ono6peH ons neve-
HWS METACTaTUYECKON MENaHOMbI

¢ BRAF myTauveii B 60/bLUMHCTBE
CTpaH mupa.

Peructpauus pabpacpennba
0XnaaeTcs. MHTepecHo, 4To
pabpaceHnd Takxe nokasbisaeT
3HAYUTENbHYHO aKTUBHOCTb MPK
MO3roBbIX MeTacTasax ¢ 06Llen
4acToToM 0TBETOB 39% B KA4eCTBe
Tepanuv nepaoii nHui n 31% y
TeX, KTO NPeABapUTENbHO NOyYMA
nyyesyto Tepanuio [8].

WUunruéutopsl MEK

MEK sBnsSieTCS HUXHEN MULLEHbIO
curansHoro nyT BRAF, koTo-
pblit U306paxeH Ha PucyHke 1.
Cneumdpmyeckuit nHrnéutop MEK
TpameTuHmb (trametinib), HepasHo
NpOLLEN KMHUYECKWE MCTbITaHNS
Il hasbl, B x04€ KOTOPbIX 66110
NPOBEJEHO Ero CPaBHEHME C
XumuoTepanuen (fakap6asnHom
WU NaKNTAKCENOM) MPKU NEYEHNM
nauneHTos ¢ MyTauveiBRAF.

PesynbTaTthl nokazanu, 4to
TPaMeTUHUG SBNSETCS NEPBbLIM B
cBoeMm knacce MEK nHruéutopom,
KOTOPbIA NoKa3an 3HaunTENbHOE
YAYULLEHNE BbIXXMBAEMOCTH 63
MPOrPecCUpOBaHmst 1 06LLEN Bbl-
XXMBAEMOCTH, M0 CPABHEHUIO C
NOBLIMXUMUOTEPANEBTUHECKUM
neyexvem [9].
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melanoma and suggest that a
combination of BRAF and MEK
inhibitors could prevent the
emergence of resistance. A
phase Il study of the BRAF in-
hibitor dabrafenib and the MEK
inhibitor trametinib has shown
encouraging activity with lower
than expected toxicity [10].
Currently various registration
studies are underway to proof
the benefit of a combination of
BRAF and MEK inhibitors over
the monotherapy alone.

Maijor limitation of those
targeted treatment approaches
are the development of drug
resistance. At this time, the
best strategy to prevent or
overcome resistance to BRAF
inhibitors remains unknown
and will be the aim of future
clinical trials.

KIT Inhibitors

Approximately 15% of mu-
cosal (with an especially high
mutation rate in vulvovaginal
melanomas; [11]) and 23%

of acral melanomas have a
mutation or amplification in KIT
[12], which could allow therapy
with specific inhibitors. Clinical
trials utilizing imatinib or nilo-
tinib show evidence of activity
although treatment benefit is
more heterogeneous (13).

Classical Chemotherapy and
Other Compounds
Twenty per cent of melanomas
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Visceral metastases visualized by PET

harbour mutations in N-RAS,
whereas uveal melanomas
typically have mutations in
GNAQ or GNA11, and other
melanomas yet show a vari-
ety of other mutations (PI3K
pathway, MITF, CDKs, etc.).
Although MEK inhibitors could
play a role in some of these
uncommon subgroups of mela-
noma, specific inhibitors have
not been developed, mainly be-
cause those mutations are less
amenable to targeted therapy
than BRAF or KIT. Further basic

BucuepanbHble MeTacTasbl BU3yanuampo-
BaHHble [19T

Kom6uHaumm cneuuduyeckux
MHrM6UTOPOB

B HacTosiLLee BpeMs 3HAUUTENbHbIE
YCUINS HanpaB/eHbl Ha M3y4eHue
PE3NCTEHTHOCTM K MHrNeuTOpam
BRAF, npenoxeHb! psa MexaHu3-
MOB. Hanpumep, LOKNMHUYeCcKne
NCCEe0BaHNs YKas3biBaIOT Ha BaX-
HocTb MEK 3aBucumocTu npu me-
naHome ¢ BRAF myTaumei v npea-
nonararot, 4to coyetaHne BRAF u
MEK uHrnéutopos MOXeT npesoT-
BPaTUTb NOSIBNIEHNE PE3NCTEHT-
HocTu. Uccneposanus Il dhasbl
nHrnéutopa BRAF pabpadeHrnba

MenaHoma

W nHrnéutopa MEK tpameTuHuba
nokasanv ux 06Hafe>xMBatoLLyo
aKTMBHOCTb C 601EE HU3KOM, YEM
0XXMJAnock, TOKCUYHOCTHLIO [10]. B
HaCTOsILLeE BPEeMS MPOBOAATCS Pas-
JMYHbIE KNMHMYECKWE UCCnefoBa-
HUS ANs NONyYeHUs 0Ka3aTenbCTs
B Nnonb3y koM6uHaumm BRAF n MEK
WHrMOUTOPOB NO CPABHEHMIO C 3a
MOHOTepanven.

[ NaBHbIM OrPaHUYEHNEM ITHX
TapreTHbIX MOAX0A0B K NEYEHNI0
SBNSETCS PA3BUTUE NEKAPCTBEH-
HO PE3UCTEHTHOCTU. B HacToswee
BpeMs, NyuLlas cTpaterus ans
NpeSoTBPALLEHNS UK Npeoaone-
HUS PE3UCTEHTHOCTY K UHMUOUTO-
pam BRAF He HaiieHa v cTaHeTt
Lienbro By yLUNMX KITMHUYECKMX
uccneaoBaHui.

WUurubutopsl KUT

[MpuMepHo 15% MenaHoM cnuau-
CTbIX 0605104€K (0CO6EHHO BYbBO-
BarvMHanbHbIX C BbICOKOW 4aCcTOTOM
MyTauuni); [11] m 23% axpanbHbix
MENaHOM UMEIOT MyTaLMIO 1N
amnnmucpukaumto KIT [12], Ha
OCHOBAHWUW Yero MOXXHO NPOBOANTH
Tepanuio cneunuyeckuM MHrubm-
TopoM. KnuHuyeckue nccneposa-
HUS UMaTUHKGA UM HUAOTUHMOA
BbISIBUNM A0KA3ATENbCTBA VX
aKTMBHOCTH, XOTS MPEUMyLLECTBa
neveHue Bbinm 6onee reTeporet-
Hbimu (13).

Knaccuuyeckas xuMuoTtepanus u
Apyrue npenaparbl

[lBaguath NpoLEHTOB MeNaHoM
HecyT MyTaumto N- PAH, B T0
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research and multi-institutional
cooperation will be critical in
the future management of
these subgroups. On the other
hand, chemotherapy has tradi-
tionally been associated with
poor overall results, but some
patients clearly benefit from
this approach. For this reason,
chemotherapy will still have a
place as rescue strategy in sec-
ond or third line and in patients
with non-mutated melanoma.

Treatment Strategy in 2013
As therapy for advanced mela-

noma becomes more complex, .

it is important to delineate
treatment algorithms. Registra-
tion labels and drug availability
will drive the sequence. At this
time in early 2013, ipilimumab
and vemurafenib have been ap-
proved by regulatory agencies,
although cost constraints may
limit access in some countries.
Other new drugs and combina-
tion options mentioned above
remain experimental. Consid-
ering the high response rate
associated with vemurafenib,
tumour genotyping is the first
logical step. BRAF mutation
should be searched for in all
patients with advanced mela-
noma. Acral and mucosal mela-
nomas should also be tested
for mutations in BRAF and

KIT. High-sensitive and qual-

ity controlled test assays are
mandatory. Since RAS-mutated
melanoma cases should be
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BPEMS KaK yBeasnbHble MenaHoMbl
06b14HO UmetoT MyTaumio GNAQ

| unu GNA11, 1pyrve MenaHoMbl

noKasblBaKT pasHoobpasue Apyrix
myTauui (PI3K nyTb, MITF, CDKS u
T.4.). X0t uHrnéutop MEK moxet
urpaTb ONpeLeNeHHYIo posib B
HEKOTOPbIX 13 3TUX HEOObIYHbIX
noArpynn MenaHoMbl, cneuucuye-
CKWEe MHTMBMTOPbI ELLe He paspa-
60TaHbl, B OCHOBHOM MOTOMY, YTO
9TV MyTauuW MeHblLUe NOAAAKTCS
TapreTHou Tepanuu, Yem BRAF nnm
KIT. fansbHenwume yHAaMeHTamb-
HblE MCCNELOBAHNS U MyNIbTUMH-
CTUTYLMOHANBHOE COTPYAHNYECTBO
OyaeT MMETbH peLLaroLLee 3Ha4YeHNe
B Oy AyLLEeM NeYeHNM 3TUX Noga-
rpynn. C Bpyroi CTOpOHbI He-
CMOTPS Ha TO, 4TO XUMUOTEpanus
TPaLMLMOHHO accoUMMpyeTcsi C
MAOXMMU OBLLMMM PE3YNbTaTaMM, Y
HEKOTOPbIX MALUMEHTOB 0TMEYaeTCs
yAyyLleHre npu aToM nogxoge. fo-
9TOMY XMMUOTEPANHUS MO-MPEXHEMY
3aHMMAeT MEeCTO CracaTeslbHON
cTpareruy BTOPOW UK TPETbEN Nu-
HWK, ¥ MPUMEHSIETCS Y NALMEHTOB C
MenaHoMoi 6e3 MyTaLmiA.

JleyebHble cTpaTerun B 2013
rogy

Mockonbky Tepanusi Mporpeccupy-
toLLE MeNTaHOMbI CTAHOBUTCS BCE
6onee CNOXXHOW, BAXXHO ONpee-
NWTb aNropuT™ neyexus.Peru-
CTpaumsi HOBbIX NEKAPCTBEHHBIX
CPeACTB U Hannune Npenaparos
MOXET 0Ka3bIBaTb BIUSHUE Ha
nocneaoBaTenbHOCTb UX HadHa-
yeHus. Tak, B Havane 2013 roga,
ununuMymad u semypacermnt 6binm



referred to clinical trial centers
offering treatment with MEK
inhibitors, RAS mutation status
should be ascertained in wild-
type BRAF melanoma.

Vemurafenib is the preferred
option in patients with BRAF-
mutated melanoma. However,
ipilimumab could be considered
in low-risk patients, i.e., those
with low tumour burden and
excellent performance status.
Some of these patients could
become long-term survivors,
whereas the remaining would
receive vemurafenib upon
progression with ipilimumab.
As ipilimumab requires time to
produce an effective response,
patients with short life expec-
tancy could be better served
with other options.

Imatinib or another KIT inhibi-
tor is indicated if a KIT muta-
tion is detected, although
evidence in this regard is less
consistent than in the case of
vemurafenib and dabrafenib
for BRAF-mutant melanoma.
Ongoing studies will determine
which KIT mutations are most
amenable to treatment with
this kind of inhibitors.

Patients progressing on ve-
murafenib, dabrafenib or a KIT
inhibitor could receive ipili-
mumab or chemotherapy, de-
pending on performance status
and drug availability. Ipilimum-
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ab should also be considered
as first line therapy whenever
a targetable mutation is not
detected in the tumour.

The importance of clinical trials
cannot be overemphasized.
The possibility to refer patients
for clinical investigation should
be considered at any stage of
the patient’s evolution. The
treatment algorithm will be
subjected to changes as new
alternatives demonstrate ef-
ficacy for specific subgroups.
For instance, the combination
of BRAF and MEK inhibitors
might be soon considered
first-line for BRAF-mutated
melanomas. In the future,
specific drugs could be devel-
oped to treat melanoma with
other mutations, in which the
detection of these mutations
should become standard of
practice. Registration studies
for melanoma bearing NRAS
mutations are currently ongo-
ing. Likewise, if markers pre-
dicting response to ipilimumab
or anti-PD1 antibodies are
finally found, they should be
incorporated to the pathological
workup.

Conclusions

In 2013, therapy for advanced
melanoma is determined

by the mutational status of
the tumour. Selective BRAF-
inhibitors such as vemurafenib
and dabrafenib are the most

3aperncTprpoBaHbl PerynupyoLLy-
MU OpraHamu, XOTs! OrpaHuyeHus
PACX0L0B Ha MeaNLMHY MOXeT
OrpaHnuMBaTh UX JOCTYMHOCTb B
HEKOTOPbIX CTpaHax.

[pyrue HoBeiiwne npenapartbl U
BO3MOXXHOCTM UX KOMOUHMPOBAHWS,
YNOMSIHYTbIE BbILLIE, OCTAKTCH
9KCMEPUMEHTANbHBIMU. YUuTbI-
Basl BbICOKYIO 4acTOTy OTBETOB,
CBSA3aHHYH0 C BEMypaeHnboMm,
FEHOTUNMPOBAHWE OMyXONN SBNSI-
€TCS NepBbIM JIOrMYECKUM LLIarom
npu neyeHnn Menadome. MyTtaumio
BRAF cnepyeT uckatb y Bcex
NauneHTOB C MPOrPECCUPYHOLLIEH
MenaHoMou.

AkparbHble 1 CIIM3NUCTbIE MenaHo-
Mbl TaKXX€ A0MKHbI ObITb NPOBE-
PeHbl Ha Hannumre MyTaumii BRAF
1 KIT. BbICOKOUYBCTBUTENbHBIE U
KaYeCTBEHHbIE aHaNN3bl SBASOT-
cs 06s3aTeNbHbIMN. [10CKONbKY
BCe cnyyan RAS-MyTMpOBaHHOM
MenaHoMbl CriefyeT HanpaBnsTh

B LEHTPbI C KITMHNYECKIMM UC-
NbITAHUSIMK, NPEANAratoLLMMK
neyexve uHruéutopom MEK,
MyTaUWOHHbI cTaTyc RAS nonmxeH
ObITb ONpeJeneH Npu JUKOM Tune
BRAF menaHombl. Bemypachenn6
ABASETCS NPELNOYTUTENbHBIM
BapWaHTOM A5 NauMeHToB ¢
BRAF-MyTUpOBaHHOK MeNaHOMOMW.
Tem He MeHee, UnuMMymab MoXxeT
paccMaTpuBaThCs A4ns NauneHToB
C HU3KMM PUCKOM, TO €CTb C HU3KOM
OMyXONeBOiA Harpy3Kon v OTNINY-
HbIM OBLLMM CTATYCOM. HexkoTopble
13 3TUX NALMEHTOB MOTYT BbIXUTb

MenaHoma

B [ONITOCPOYHON NEPCNEKTUBE , B
TO BpeMsi Kak ocTasnbHble 6yayT
nomny4aTb BeMypaeHud ¢ ununu-
MyMabom Npyu NporpeccupoBaHnm
npouecca. MockonbKy unuanmyma-
6y TpebyeTcs BpeMs, 4TOObI faTh
3 (HEKTUBHBIN OTBET, NaUMEHTaM
C KOPOTKOW NPOJOIKNTENBHOCTBIO
XU3HW CNERyEeT NPEANOXMTb ApY-
roi BapuaHT.

VIMaTUHWG unu Apyrom UHru-
6utop KNTHasHavaeTcs, ecim
o6Hapy>xeHa myTauns KUT, xoTs
[0Ka3aTenbCTB Ans 3T0r0 Ba-
pWaHTa MeHbLLE, YeM B Clyyae
BemypadeHnba u aabpadpeHnba
AN MenaHoMbl ¢ MyTauvein BRAF
Texylume uccnenosanns onpesenst
kakune KT myTaumum Hanbonee
NOALAKTCS NEYEHUIO TaKoro poaa
WHrMeUTOpaMM.

MauueHTam ¢ NPOrpecc1poBaHNeM
MenaHoMbl Ha BeMypadeHuoe,
pabpaceHnde unu nHrmbutope
KWUT, Hasnavancs ununumymab

WM XUMMOTEPanNKS, B 3aBUCUMO-
CTV OT COCTOSIHUS U JOCTYMHOCTMU
nekapcTs. Minunumymab Takxe cne-
[LyeT paccmaTtpuBaTh Kak Tepanuio
NepBOM NMHUM, KOTfia MyTaLms B
Onyxomnu He 06Hapy>xeHa.

Ba)KHOCTb KIMHUYECKMX UCTbITAHUI
He MOXET BbITb NepeoLieHeHa. Bos-
MO>XHOCTb HanpaBNATb NAUMEHTOB
Ansa y4actua B KNMHUYECKKUX UCTIbI-
TaHWsIX JOMKHA 6bITb PACCMOTPEHA
Ha N6oK cTaany 3a60neBaHus.
AJ'IFOpVITM JIEYEHNA MOXET noaBep-
raTbCsa U3BMEHEeHUSAM, KOrga HoBble
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active agent in BRAF-mutant
melanoma, whereas a KIT
inhibitor could be considered in
tumours with a mutation in KIT.

Ipi

limumab should be consid-

ered as first line for patients
with no target mutations or

as
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anbTepHaTWUBHbIE Npenaparb npo-
AEMOHCTPUPOBANN 3(hHEKTUBHOCTL
AN KOHKPETHbIX noarpynn. Ha-
npumep, couetaHne BRAF n MEK
WHrM6UTOPOB MOTYT BCKOPE CTaTbh
Tepanveii NepBoi MHUM MENaHOMBbI
¢ MyTaumein BRAF.

B manbHemwuem KOHKPETHbIE Mpe-
napatbl MOryT 6biTb pa3paboTaHbl
ANS NIeYEHNs MeNaHoMbl ¢ Apyrumu
MyTaumusamm, u 0BHaPYXXeHUe 3TuX
MyTaumid LOMKHO CTaTb CTaHAAPT-
HO NPaKTUKONA. B HacTosLee Bpe-
M$ NPOJOJIXAETCS UCCNEef0BaHus
menaHombl ¢ NRAS myTaumeit.

AHanornyHbImM 06pasom, ecru
MapKepbl, MPOrHO3MPYHOLLME OTBET
Ha unuaMymab unu aHTu-PD1
aHTUTEno, 6y yT HaKOHEL, Halife-
Hbl, OHU LOMXHbI ObITb BKJIOYEHDI
B 06CnefoBaHne naumeHTa ¢
MenaHoMOM.

BbiBoAb!

B 2013 rogy Tepanus pns nporpec-
CUPYHOLLEN MEeNaHOMbI ONpese-
NANACch MyTaLUMOHHbBIM CTAaTyCOM
onyxonu. N3buparensHsie BRAF-
WHrMOMTOPBI, TaKKUe KaK Bemypade-
HW6 1 fabpacpeHnd bl akTUBHbI-

Department of Dermatology,
Skin Cancer Center

University Hospital Essen
Essen
Dirk.Schadendorf@uk-essen.de
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MM NpY NeyeHnn MenaHoMbl ¢ BRAF
-MyTaumen, Toraa Kak MHrnbuTop
KWUT — npu onyxonsix ¢ MyTauueit
KIT. nunumymab cnegyeT pac-
cmaTpvBaTh Kak npenapar nepaoii
JMHUM TEpanum y NauneHToB ¢
HeonpeaensemMon Mytauuei unm s
Ka4yecTBe BTOPOW JIHUN Y H0BbIX
NauneHToB. XumMmnoTepanusi MoXeT
urpatb ONPEeLENEeHHyYH0 POfib B Ka-
4ecTBE Tepanuy CnaceHust BTOPOid
U TPETBEM JIUHUM.
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HoBbiA MeTOA BBeleHUA MeTH-

Novel Methylene Blue
Injection Directly into the
Inferior Thyroid Artery (ITA)

to Identify Parathyroid Gland

During Thyroid and
Parathyroid Surgery

Early Clinical Experiences in Daily Surgical
Practice by Means of a Prospective Unicenter

Observational Study

Abstract

Objectives (background):
Based on the increasing num-
ber of clinical observations,
which suggest a possible un-
favorable neurologic outcome
after traditional intravenous
[i.v.] methylene blue (MB) infu-
sion in several cases in the set-
ting of (para-)thyroid surgery,
the aim of this study was to
investigate feasibility, success
rate and accuracy as well as
short- to mid-term outcome of
a simple but novel technique
(intraarterial [i.a.] administration
of methylen blue).

Methods: Prospective uni-
center observational study to
assess surgical treatment qual-
ity in daily clinical practice at
Alkadhymia Teaching Hospital,
Baghdad (Irak) between 2007
and 2008.

Results: Thirty five patients
with surgically indicated
thyroideal and parathyroideal
diseases (females, n=28 [80
%]) with age ranging from 28 -
65 years, who had undergone
thyroid / parathyroid surgery at
the Alkadhymia Teaching Hos-
pital in Baghdad, were enrolled.
One mL of methylene blue (fi-

nal concentration, 0.1 %) was
administered into the inferior
thyroid artery (ITA) intraopera-
tively. Thus, in thyroid cases,
44 out of b0 parathyroid glands
were distinctly stained by the
dye (88%). In parathyroideal
disease, 16 out of 18 (88.8%)
were tacking the dye, which
can be considered an excellent
and satisfactory result in the
same range as reported in the
literature, with an obviously
low complication potential.
Conclusion: The presented
technique can be recommend-
ed as a novel sufficient meth-
od, which can be considered
a feasible and safe alternative
in identifying efficaciously
parathyroid glands for the
endocrine surgeon as found
in this pilot study on the novel
i.a. methylene blue applica-
tion mode into ITA. However,
it needs further and continu-
ing systematic evaluation in

a greater number of patients
to assess more appropriately
short- and long-term outcome
aspects.

Key words: Novel i.a. methyl-
ene blue injection into ITA to
identify parathyroid gland

MapawmToBuaHas xenesa

NeHOBOI0 CUHEro B HUXHIOIO
wuToBMAHYI0 apTepuio (HLLIA)
Ans 06Hapy)XxeHUs napawmTo-
BUAHbLIX XKene3 BO BpeMs
onepawuu Ha WWMTOBUAHOMU U
napawuToBUAHBIX Xene3ax

nepBbli ONbIT NPUMeHEeHUs B NoBCeAHEBHOM
XUPYPruyeckoin npakTuke B paMKax npocnekx-
TUBHOrO OAHOLIEHTPOBOr0 HabnioAaTeNbHOro

UccneaosaHusa

Pesiome

Liens (npobnematuka): C y4eTom
GOMbLLOT0 YMCNa KIMHNYECKMX
HaOMIOfeHWiA, KOTOPbIE CBUAETENMb-
CTBYIOT 0 BO3MOXXHOM Hebnaronpu-
STHOM HEBPOJIOTUYECKOM MCXOAE
nocne TpaauLUMOHHOTO BHyTPUBEH-
HOr O [B.B] BBEAEHWS METUNEHOBOMO
curero (MC) Bo Bpems onepavumm
Ha LLMTOBMAHON Xenese, Lenbto
AaHHOr0 1CCnefoBanus 6bIo 13-
y4eHue LenecoobpasHoCTy, yeneLw-
HOCTM BbINOSIHEHUS 1 TOYHOCTH, A
TaKXXe KpaTko-u CPEAHECPOUHbIX
pesynbTaToB NPOCTOM, HO HOBOW
METOANKN (BHYTPUaPTEPUANBbHOTO
[B.a.] BBEAEHNS METUNEHOBOMO
CUHEro).

MeTogap!: [pocnexTnsHOE
O[HOLEHTPOBOE HabnofaTeNb-
HOE 1CCnefoBaHne AN OLEHKN
XMPYPrnyeckoro Ka4ecTsa neveHns
B NOBCEOHEBHON KITMHUYECKO
npakTuke B knHuke Alkadhymia
Teaching Hospital, bargag (Mpak) B
2007 n 2008ropax.

PesynbTathl: Tpuauats ngTb
MauMeHToB ¢ 3a60NeBaHNSAMM
LYMTOBWAHON W NapaLUMTOBMA-
HOM >Kenes (KEeHLMHbI, H = 28
[80%]) B BO3pacToe 0728 [0 65
NET, KOTOPbIM 6bInK BbIMNOSHEHDI
onepauym B KITMHUYECKOW B0MbHM-

Le Alkadhymia Teaching Hospital
Alkadhymia B barpage, npuHsanu
y4yacTue B uccrefosaHuu. 1 mn
METMIIEHOBOT0 CUHErO (KOHEeYHas
KOHueHTpaums 0,1%) BBOAMIM B
HUXKHIOK) LUMTOBUAHYIO apTEpUio
(HLLIA) B0 Bpems onepaumu. Takum
06pa3oM, B cryyasix 3a60mneBaHuil
LUMTOBMAHON XKenesbl, 44 u3 50
NapalLMTOBMAHBIX XENes oT-
YeTAMBO OKPACUNCh KpacuTenem
(88%). Mpu3aboneBaHuu napaum-
TOBMAHbIX Xenes, 16 13 18 (88,8%)
MNOrNOTUAM KPACUTENb, YTO MOXXHO
CYMTaTh OTAMYHBIMM PE3yNbTaTamu
B TOM >Xe Mana3oHe, 4To On1caHo
B MTEPATYpE, HO C 60/1e€ HU3KMM
NOTEHLMANOM OCIOXXHEHWA.

BoiBoap!: [pescTaBneqHas MeTo-
LVKa MOXET ObITb PEKOMEH0BaHA
B KQ4Y€CTBE HOBOI0 HAIEXXHOr0
MeT0/a, KOTOPbIA MOXHO CUMNTaTh
[OCTYMHOW 1 6e30MacHoi anbTep-
HaTUBOW ANs 06HAPY>XEHUs napa-
LUMTOBUAHbIX JKene3 SHAOKPUHHBIM
XMPYProM, 4TO NOKasblBaeT AaHHOE
MUNOTHOE UCCNENOBaHNM B.a.
BBe/ieHUSI METUIIEHOBOIO CHHETO B
HLLIA. OaHako, METOA Hy>KaaeTcs
B [anbHEMLIEM CUCTEMATUUECKOM
“ceneaoBaHny ¢ 60MbLMM KONK-
4eCTBOM NAUMEHTOB, YTOObI 6oMnee
TLATENbHO OLEHUTB KPaTKO-1
LONrOCPOYHbIN Pe3ynbTaThl.
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MapawmToBuaHas xenesa

Fig. 1: Scheme on the
locations and main blood
supply of parathyroids.

Puc. 1: Cxema pacnonoxerus
1 KPOBOCHABXEHs MapaLmTo-
BUAHbIX XENes.

Introduction

There is a great anatomic vari-
ety with regard to the local site
as well as their numbers and
incidence of parathyroids as
has been reported by numer-
ous authors. For instance, the
number may vary from 1-12
but the regular number is 4 (87
%) in the majority of cases:

2 at the superior and 2 at the
inferior position, i.e., 2 pairs
per person (in relation to the
thyroideal gland). However,
there may be 3 glands (6 %),

5 glands (0.2 %) and even 6
glands (0.6 %) [1]. The parathy-
roid glands are usually visible
only in 50 % of cases. The mid-
dle third of the posterior border
of thyroideal gland lodge the
majority of these glands (60-65
%) [2]. The average weight of
a parathyroid gland is approxi-
mately 35 mg. The combined
weight of the two superior and
two inferior glands is therefore
approximately 140 mg. Ana-
tomically, the superior parathy-
roids can be mostly found at a

site, which has developed from
the 4th branchial arch, which is
the same origin for the thyroid.
Usually, the superior parathy-
roids are found within one cm
from the cricoarytenoid joint

at the posterior surface of the
upper pole of the thyroid gland.
In contrast, there is a great
variety in the locations of the
inferior parathyroids as they
develop from the 3rd branchial
arch, the same as for the thy-
mus, and can be dragged down
for a variable distance to the
superior mediastinum.

Since the location of the
parathyroid glands is quite
variable, the surgical ap-
proach must be based on a
competent knowledge of the
embryological development

of the parathyroids and their
derived most common loca-
tions. As already stated, the
superior parathyroid glands are
less variable in anatomic site,
with approximately 75 % being
located either crico- or juxtathy-

Knto4eBble crioBa: HOBOE B.a.
BBE/EHME METUNEHOBOTO CUHErD
B HLLIA ¢ Lenbto o6HapyxeHus
napaLmMToOBUAHBIX Xene3

BeepeHue

CywecTyeT 60onblUoe pasHoobpa-
31e B OTHOLLEHUN aHATOMMYECKOrO
PacnoNOXeHMs, a TakxKe Ynucna u
3a60/1e8aEMOCTH NapaLymToBna-
HbIX XENes, 4To NOATBEPXAAeTCs
MHOrMMW aBTOpamu. Hanpumep, ux
YMCIO MOXET BapbUPOBATLCS OT
1-12, HO 06bI4YHOE KONMYECTBO CO-
craBnsiet 4 (87%) B 60NbLUMHCTBE
Crny4aes: 2 BBEPXY 1 2 1BE BHU3Y,
TO eCTb, 2 napbl HA YenoBeKka

(MO OTHOLLIEHMIO K LMTOBUAHOM
xenese).

OnHako, MOXeT 6bITb 3 XKenesbl
(6%), 5 >xenes (0,2%) u paxe 6
xenes (0,6%) [1]. MapatwmTosmna-
Hble >Kene3bl, Kak Npasuio, BUAHbI
TOMbKO B 50% cnyyaes. B o6nactu
CPEfHel TPeTu No 3afHeii no-
BEPXHOCTY LMTOBUAHOM XXenesbl
pacnonaraeTcs 60bLMHCTBO
xenes (60-65%) [2]. B cpenHem Bec
NapaLLMTOBMAHON XeNesbl COCTaB-
NSeT NPUonM3NTENLHO 35 Mr.

061K BEC ABYX BEPXHMX W [BYX
HWKHUX XENes, CNefoBaTenbHo,
npuMepHo 140 Mr. AHaTOMUYECKH,
BEPXHUWE NapaLUMTOBNAHbIE Xene-
3bl MOTYT 6bITb rNaBHbLIM 06Pa30OM B
MECTe, KOTOPOe Pa3Bunoch u3 4-oi
XabEePHOI Ayru, 13 KOTOPOIA MPO-
UCXOZWT M LUMTOBMAHAS Xenesa.
O6bI4HO BEpPXHME NapaLLMTOBMA-
Hble XXenesbl HaxoasTcs B 1 ¢M OT
NepCTHe-YepnanoBnaHoro cyctasa
Ha 3a4Hel NOBEPXHOCTM BEPXHETO
nontoca LWMTOBUAHON XXenesbl.

B ToXe Bpems, oTMevaeTcs 6osib-
LLIoe pa3Hoo6pasne MecTopacrnono-
XKEHMS HUXKHWUX NapaLLMTOBNAHbIX
Xenes, Ta Kak Kak OH1 pasBuBaroT-
cs1 u3 3-eii )xabepHoii ayru, Tak Xe,
KaK 1 TUMYC, 1 MOTYT OMyCTUTbCS
HUXXe, BNvKe K BEPXHEMY CpeLo-
CTEHMIO. [0CKOMbKY pacrnonoxexue
NapalLMTOBMAHBIX XENe3 04eHb
N3MEHYMBO, XMPYPrUYECKUIA NOAXOS,
[OIKeH 6a31poBaTbCs Ha rny-
60OKOM 3HaHMK 3MOPUOHANBHOIO
pa3BUTUSA NaPaLUMTOBUAHbIX XKeNes
W CBS3aHHbIX C HUM Hanbornee pac-
NPOCTPAaHEHHbIX MECTaX NIOKaNM-
3aumu.
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Fig. 2: Scheme on the intraoperative
i.a. injection of methylen blue to iden-
tify parathyroid gland(s) according to
the blood supply.

roideally, and the remainder
are located primarily behind the
upper pole of the thyroid gland.
One percent, however, can be
found either retroesophage-
ally or retropharyngeally. The
inferior parathyroid glands are
more variable; approximately
40 % are located in the tissue
immediately adjacent to the
lower pole of the thyroid (both
anteriorly and posteriorly) and
another 40 % are located in
the tongue of thymic tissue be-
tween the inferior border of the
thyroid gland and the clavicle.

Fifteen percent will be located
juxtathyroideally, approximately
1 % are located in the medi-
astinum, and 2 % are ectopic,
at any location along the mi-
grational path from the base of
tongue to the lower neck. For
superior and inferior parathy-
roids, approximately 2 -5 % of
glands will be located within
intrathyroideal tissue [3].

The glands have a rich blood
supply originating from the
natural anastomosis between
superior and inferior thyroideal
arteries. However, their direct
main blood supply comes from
the inferior thyroid artery (ITA),
and there is a definite fascial
compartment. Identifying and
respecting this fascial com-
partment will save the blood
supply to the parathyroids. In
the majority of cases, the ITA

Medical e

LEMERIN
LGN
RYHAR

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

contributes minimally to the
arterial perfusion of the thyroid
gland since most of the blood
supply goes to the parathy-
roids. Avoiding surgical insult
due to too aggressive handling
or preparation or devascularis-
ing the parathyroid gland is of
utmost importance in thyroid
surgery, which recommends
basically a superior-to-inferior-
dissection technique. Based
on the increasing number of
clinical observations, which
suggest a possible unfavora-
ble neurologic outcome after
traditional systemic i.v. meth-
ylene blue (MB) infusion in the
setting of parathyroid surgery,
the aim of this study was to
investigate feasibility, success
rate and accuracy as well as
short-term outcome of a simple
but novel technique compared
with the conventional ap-
proach, namely the application
of methylen blue, by injecting
intraoperatively 1 mL of it (final
concentration, 0.1 %) directly

Kax y>xe oTMe4anoch, BepxHue
napawUTOBMAHbIE XENEe3bl MeHee
BapuabenbHbl N0 aHATOMUYECKOMY
PaCMONOXeHus, C MPUMEPHO 75%,
HaxoAsLLMMMCS OKOMO NEPCTHE
4epnanoBMUAHOrO XpsLla v ocTanb-
HbIMW, KOTOPbIE HAXOAATCS MPSIMO
32 BEPXHWUM MOMKICOM LUMTOBNHOM
xenesbl. OfvH NPOLEHT, O[HAKO,
MO>XHO HailTh N6o No3aam nuLe-
BOJA UMW NO3aan FNOTKM.

Hu>XHWe napalumToBUaHbIE Xene-
3bl 6051€€ U3MEHUMBbI, 0kONO 40%
HaxXOAATCS B TKaHsIX, Henocpen-
CTBEHHO NMPUNEraroLLmX K HIKHEMY
MOMHOCY LUMTOBMAHOM XKENe3bl
(cnepem v c3agm),

apyrue 40% pacrnonioxeHs! Ha
«513blKe» TUMYCa MEXAY HUXKHE
rpaHuLEeN LUMTOBUAHOM XeNesbl 1
KntoumLen.

MaTHapuaTh NPOLEHTOB Pacnono-
XKEHO OKOJIO CycTaBa, Npubnuau-
TenbHO 1% Xene3 HaxoauTcs B
CpenocTeHuu, a 2% - 3KTOMUYHBI,
TO €CTb MOTYT 6bITb B JIIO60M Me-
CTe BJO0/b MArPALMOHHOIO NyTH OT
OCHOBAHMS 513blKa K HUXKHEN YacTh

MapawmToBuaHas xenesa

Puc. 2: Cxema nHTpaonepauroHHoro B.a.
BBEJEHNS METUIIEHOBOTO CUHEro st
06Hapy>KeHNs NapaLLMToBUAHbIX Xenes
(bl) B COOTBETCTBMM C KPOBOCHAOXKEHMEM.

Len. W BepxHsis U HUXHsS napa-
LUMTOBUAHbIE XKENE3bl, MPUMEPHO
B 2 - 5% cnyyasx 6yaeT pacnosno-
XKEHbI BHYTPY TKaH LWTOBUAHON
xenesbl [3].

XKenesbl uMetoT Goratoe KPOBOC-
Hab>XEHWe U3 MPUPOLHOrO aHacTo-
MO032a MEXY BEPXHEN W HUXKHEN
LWMTOBUAHBIMK apTepusmu. OHaKo
OCHOBHOIA MOTOK KPOBW MOCTYNaeT
W3 HUKHEW LIMTOBUHON apTepum
(HLLIA) psiom ¢ thacumanbHbIM
Bnaranuiiem. BoisiBnerue 1 coxpa-
HeHWe pacumnanbHoro Bnaranmwa
cnacaeT KpoBOCHabXeHWe napa-
LUMTOBUAHBIX >Kene3. B 60MbLnH-
ctBe cnyyaes, HLLIA MuHUManbHO
06ecneynBaeT apTepuanbHy
nepdy3unio LWNTOBUAHON XKenesbl,
MOCKObKY 60MbLLIAS YACTb KPO-
BOTOKA MAET K NapalnToBUAHbIM
xernesam. M3beraHue xupypruye-
CKOrO MOBPEXAEHNS, BCNIEACTBME
CIMLLKOM arpeccusHoi 06paboTku,
MOArOTOBKYW WV AEBACKYNspH-
3aLmm1 NapaLLMTOBUAHbIX XXenes,
UMEET NepBOCTENEHHOE 3HAYEHWe
B XVMPYPrvu LUMTOBUAHOM Xenesbl,
Mpu KOTOPO PEKOMEHZYETCS, B
OCHOBHOM TEXHWKa, NepeaHe-3as-
Het ANCCEKLMM.

C yyeTom Bo3pacTaroLlero

ynucna KIIMHUYECKNX HAbMoAEeHM,
KOTOPbIE CBMAETENLCTBYIOT O
BO3MO>XKHOM HebnaronpusiTHOM
HEBPOIOrMYECKOM MCX0e Nocne
TPaAMLUMOHHOTO BHYTPUBEHHOTO
BBeAeHus MC npu onepaunm Ha
napaLmMToBMAHbIX XXenesax, Lenbio
[aHHOr0 UCCNea0BaHms ObINo
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Fig. 3: Clinical view on the neck in
a 28-year old female patient with
parathyroid adenoma.

into the ITA in order to

i) reliably identify the parathy-
roid glands during thyroid
and parathyroid surgery [Fig.
1] but

ii) limit or reduce significantly
the complication potential of
the conventional approach.

Patients and Methods

During a defined time period,
all consecutive patients with
an indication for thyroid and
parathyroid surgery admitted to
AlKadhymia Teaching Hospital
in Baghdad (Irak) because of
various thyroid and parathyroid
diseases (inclusion criteria)
were enrolled in this prospec-
tive unicenter observational
clinical study according to the
study aim; patient- as well as
intervention-related character-
istics were documented in a
computer-based registry.

The primary endpoint was the
feasibility of the novel method
indicated by identification rate
(in particular, success rate and
accuracy) of the parathyroids
further characterized by the
number of parathyroids per
patients in using the novel di-
rect injection of methylen blue
into the ITA. The secondary
endpoint was outcome charac-
terized by short-term follow-up
(postoperative return of the se-
rum calcium level to normal) as
well as perioperative morbidity
and mortality.
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The preoperative approach
and the intraoperative meas-
ures were, in brief [Figs. 2-41:
Patients were referred from
the department of endocrinolgy
after all the relevant diagnos-
tic investigations had been
accomplished and the patients
had been prepared for surgery
as indicated including informed
consent form in each case.
General anesthesia in reverse
Trendelenburg’s position with
the neck slightly extended was
used in all cases. The standard
neck incision is made measur-
ing about 8 - 12 cm in length
at the lower part of the central
neck [Fig. 2]. After opening
the pretracheal fascia in the
midline and mobilisation of the
sternothyroid muscle, the thy-
roid gland is mobilised to allow
searching for the four parathy-
roid glands, which reside mod-
erately deep in the neck behind
the thyroid. In all cases, ITA
was subsequently identified
preserving recurrent laryngeal

N3y4eHne BO3MOXXHOCTEN, NoKa-
3aTens yCneLwHOCTH 1 TOYHOCTH,

a TaKkXKe KpaTKOCPOYHbIN UCX0S,
MPOCTOM, HO HOBOW METOANKM

M0 CPABHEHMIO C TPAAULMOHHBIM
MoAxo040M, @ UMEHHO MPUMEHEHNS
METWUNEHOBOIO CUHEro MyTem
BBefeHnst 1 Mn (KOHeYHast KOHLEH-
Tpaums, 0,1%) B0 Bpemst onepamm
HenocpencTseHHo B HLLIA ans
TOro, 4T0ObI HAAEXHO NOEHTH-
bvuMpoBaTh NApaLNTOBUAHBIE
XKENe3bl BO BPEMS XMPYPr4HCKOro
BMeLLATeNbCTBA Ha LLMTOBUIHOM 1
napaLmMToBMaHbIX Xenesax [Puc.
1], 1 B TOXE BpeMs YCTPaHUTb Ui
3HAYUTENbHO YMEHbLUMTL NOTEHLM-
aNbHbIE OCMOXHEHMS TPAANLMOHHO-
ro noaxofa.

MauneHTbl M MeTOABI

Ha npoTshXeHun onpeneneHHoro
nepuoaa BPEMEHH, BCE MAUMEHTbI C
MOKa3aHUsSMM AN XMPYPriv WnTo-
BWAHOW ¥ MapaLLMTOBUAHbIX XKENe3,
rOCMUTaNM3NPOBaHHbIE B KITMHUKY
Al Kadhymia Teaching Hospital B
barpage (Mpax) no nosogy pasnuu-
HbIX 3a601EBaHN LUNTOBUAHOMN W

MapawmToBuaHas xenesa

Puc. 3: Knurnueckas kaptuHa Lwen
28-NeTHei NauMeHTKM ¢ afeHoMoN napa-
LMTOBMAHOM XeENesbl.

NapalLmMTOBUAHBIX Xenes (KpuTe-
PWK BKITKOYEHMS), BbINN BKIKOYEHbI
B JaHHOE NPOCMNEKTUBHOE OAHOLIEH-
TPOBOE HabnoAaTeNbHOE UCCneao-
BaHWe , B COOTBETCTBUM C LIESbIO
UcCneaoBaHus; faHHble 0 naum-
eHTax, a TaKXXe XxapaKTepucTuku
BMeLLaTeNbCTB, OblNn 3aperucTpu-
POBaHbI B KOMMbIOTEPHOM PEECTPE.
OcHoBHbIM NokazateneM 6bina npu-
FOAHOCTb HOBOTO METOJA, Onpese-
NISIEMOrO C MOMOLLK) HECKONbKMX
rnokasaTeneit (B YacTHOCTM, MoKa-
3aTenen yenewHoCTH 1 TOYHOCTH)
C y4eTOM YnCNa NapaLmToBUAHbIX
XENe3 y KXAOro nauueHToB npu
UCMONb30BaHNUM HOBOW NPSMOA
WHBEKLINM METUNEHOBOIO CUHETO

B HLLIA. [lononHuTenbHbIM Mo-
Kasatenem apgeKTMBHOCTY Bbin
pesynbTat nocne KpaTkoCPOUHOro-
HabmofeHus (MocneonepaLnoHHoe
BO3BPALLEHME YPOBHS KasbLys B
CbIBOPOTKE KPOBYW B HOPMY), @ Tak-
Xe nepuonepaLmorHHas 3abonesae-
MOCTb 1 CMEPTHOCT.

lMpenonepaunoHHas noaroToBka u
WHTpaoNepaLmMoHHbIe Meponpus-
THS ObINK CNeayroWwmMm [puc. 2-4]:
nauneHTsl 6b11 NepeBesieHsb! U3
OTAENEHUs BHAOKPUHOMOr W Nnocne
NPOBEAEHMS BCEX COOTBETCTBYIO-
LUMX [MArHOCTUYECKMX MCCNELO-
BaHWiA, OHW ObIM MOArOTOBIEHbI K
onepauuy, B TOM Y1CAe NOsTy4eHO
WHEHOPMMPOBAHHOE cornacue B
Kax oM cnyyae. Bo Bcex cnyyasx
Obina ucnonb3osaxa obLyas aHe-
cTe3us B 06paTHOM no3uumm TpeH-
AeneHbypra co cnerka BbITSHYTOM
ween. Paspes 8 - 12 cM B AnnHy
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Fig. 4: Intraoperative situs of parathy-
roid surgery indicating:

a) Thyroid anatomy before i.a. injec-
tion of methylen blue

nerve, which runs near the

artery, freed from adhesions to

the soft connective tissue and
slightly fixed with loose loops
of absorbable suture material.

After this, T mL of methylen

blue (vial of 50 mg were diluted

in 5 mL [resulting concentra-
tion of the stock, 1 %]) was
administered (after further
dilution 10 times using 0.9 %
of saline resulting in a final con-
centration of 0.1 %) using an

1-mL ["insulin”] syringe and a

(27G)Fr.-curved injection needle

or (22G)Fr.-cannula (depending

on the diameter of the artery)
into the ITA apart from the
thyroid gland (to avoid injury to
the recurrent laryngeal nerve)
leading to an immediate flash
of the glands by the dye. After
identification of the ipsilateral
glands, the procedure is re-
peated at the contralateral side
in order to identify the glands
there. In particular:

- In case of hyperplasia of
the parathyroideal glands,
three and a half glands were
removed, the remaining
half was kept in situ.

- For parathyroid adenoma,
only the pathologic adenoma
was removed mostly associ-
ated with one of the
glands. The other glands
were investigated to exclude
multiple adenomas; then,
these glands were also
left in situ.

- In case of parathyroid
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carcinoma, we removed the
gland with ipsilateral thyroid
lobectomy.

All removed parathyroid glands,
which have dark purple colour,
are casually visible under the
fascial layer; they were subject-
ed to histopathologic investiga-
tion. In subjects with thyroid
disease, FNAC confirmed the
clinically diagnosed parathyroid
gland. The patients in whom

a nodule was not proved to

be part of parathyroid gland
were excluded from the study.
Because of possible alterations
of serum calcium levels in the
postoperative observation pe-
riod, serum calcium was meas-
ured every 6 to 8 hours during
the first few days [4]. Potential
symptomatic hypocalcemia
was prevented by initiating
calcium tablet supplemention
for 1-2 weeks.

The study was undertaken
according to the guidelines

BbIMOSHANCS B HUXKHEN YacTy Leu
Mo LeHTpanbHoM NuHuM [Puc. 2].
Mocne OTKpPbITUS NpeTpaxeanb-
HO¥ (hacLiym No cpesHen IMHUK 1
MO6MAM3aLUmMN CTEPHOTUPEONSHON
MbILLILbI, LUMTOBKUAHAS XXene3a
Oblna MOBUNM30BaHA, YTOOLI 06Ha-
PY>KWTb YeTbIPE NapaLUMTOBUAHbIX
XKENes3bl, KOTOPble pacnonaranTcs
Ha YMepeHHoM rny6uHe B LLee no3a-
OV LUNTOBNAHON XXenesbl. Bo Bcex
cnyyasix HLLIA 6bina o6HapyxeHa,
MpV COXpaHeHM BO3BPATHOO rop-
TaHHOrO HEPBA, KOTOPbIH NPOXOAMT
B6/M3n apTepuu, 0CBOBOXKAEHA OT
CrNaek ¢ MArKoi CoeMHUTENBHOM
TKaHbI0 1 crerka qmKeMpoBaHHa
cBOGOAHBIMM NETNISIMU paccachIBa-
tOLLIEr0Cs LLOBHOMO MaTepuana.

Mocne 3T0ro 1 M METUNEHOBOMO
CUHero (cpnakoH 50 Mr pa3Boanm
B 5 M1 [ KOHEYHast KOHLEHTpauns
1%)]), BBOAUNYM (MOCNE JOMONHU-
TenbHoro pasbaenexus B 10 pa3
¢ ucnonb3osanuem 0,9% cpuano-
NIOrM4YecKoro pacTeopa ¢ nosy-
YEHWEM KOHEYHOM KOHLIEHTpaLMM
0,1%) ¢ ucnonb3oBaHuem 1-mn

MapawmToBuaHas xenesa

Puc. 4: IHTpaonepaumoHHbIn BUA XMpyp-
FMYECKOro BMeLATeNbCTBa Ha NapalmTo-
BMAHbIX XeNe3ax, KOTOpbli NoKasblBaerT:
a) AHaTOMMIO LLMTOBUAHOM XKenesbl 40
B.a. BBEIEHWS METUNIEHOBOTO CUHEr0

[«MHCYNMHOBOr0»] LWNpULa v 13o-
THYTOW UMbl ANS MHbEKUKA (22G)
Fr unm Fr- kantonu (B 3aBUCMMOCTH
oT AnameTpa apTepun) B HLLIA
OTAENbHO OT LUMTOBUAHOM XKenesbl
(4T06bI M36EXATH NOBPEXAEHNN
BO3BPATHOrO rOPTaHHOr0 HepBa),
4TO [1aBaso HeMEeANEHHOE OKpaLLK-
BaHue xenes kpacutenem. MNocne
BU3yann3auum uncunaTtepanbHbIx
Xenes, npoLeaypa nosTopsanach
Ha NPOTMBOMOJIOXHON CTOPOHE C
LIeNbHO BbISBNEHUS XXENe3 Taum.

B cnyyae runepnnasuv napawmro-
BMAHbIX XX€Nes, TpU C MONOBUHO
Xenesbl 6blan yaaneHsl, 0CTaBLLa-
ICS1 N0N0BMHA Obina OCTaBMeHa Ha
Mecte. [pu ageHoMe napaumTo-
BMAHOM XeNe3bl, TONbKO 3/10Ka-
YeCTBEHHYI afieHOMY yaansnu, B
OCHOBHOM B OfiHO¥ 13 xenes. [py-
rue xenesbl 6blan MCCNEefOBaHbl,
4TO6bI UCKIKOUNTD MHOXXECTBEHHbIE
afieHOMbI; 3aTEM, 9T XXenesbl
ObINW TaK>Ke 0CTaBJIEHbI HA MECTe.

B cnyvae kapumHoMbI napaiuu-
TOBWAHOM XXenesbl, Mbl yAanum
Xenesy nocpeacTsoM uncunarte-
panbHoOK NOGAKTOMUM LUMTOBUAHOM
xenesbl. Bce yaaneHHble napa-
LYMTOBUAHbIE XENe3bl, KOTOPble
UMENN TEMHO-(PMONETOBBIN LBET
W 6b1AK BUAHbI NOA chacunans-
HbIM CoeM; 6bln HanpaneHs! Ha
TUCTONOrMYECKOE UCCre0BaHue.
Y naumeHToB ¢ 3a6051eBaHNSIMM
LMTOBUAHOM XKene3bl, C NOMOLLbHO
TOHKOMIO/IbHOW aCTMPALMOHHOM
6uoncum 6bin NOATBEPXKAEH Ku-
HUYeCKui anarHo3 3aboneBaHus
NapalLMTOBMAHBIX XKENEe3.
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Fig. 4b: Parathyroid gland and recur-
rent laryngeal nerve

of the Declaration of Helsinki
for Biomedical Research from
1964 and the standards of the
Institutional Review Board as
appropriate. Informed consent
form for surgical interven-

tion was obtained from each
patient as appropriate.

Results

From 2007 - 2008, in total 35
(sex ratio: females, n=28 [80
%]1; males, n=7 [20 %]) with
age ranging from 28 - 65 years
were diagnosed with various
thyroid and parathyroid dis-
eases and were subsequently
admitted to the AlKadhymia
Teaching Hospital in Baghdad
(Irak) for surgery. Out of these
cases, 24 patients (68.5 %)
showed multinodular goitre, 3
(8.5 %) diffuse hyperthyroid-
ism, 3 (8.5 %) parathyroid
hyperplasia, 1 (2.85 %) single
parathyroid adenoma, 2 (5.7 %)
thyroid adenoma, and thyroid
tumour as well as parathyroid
carcinoma was found in one
patient each (2.85 %), respec-
tively [Table 11.

Out of 68 detectable parathy-
roid glands in total, 18 glands
were detected in parathyroid
cases (n=b) with an average
rate of 3.6 per case, whereas
50 glands were detected in
thyroid cases (n=30) with an
average rate of 1.7 per case
[Table 2]. Sixty (88.2 %) glands
were located at an orthotopic
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position and further 8 (11.8

%) near the carotid sheath.

In patients with pathology of
the thyroidal gland (n=30), 44
out of 50 glands were clearly
stained by the dye (success
rate, 88 %) [Table 3]. Four
glands (8 %) were not tacking
the dye due to technical failure
as it happened severily in one
case, thus, ITA could not be
identified using this method.
The spectrum of surgical inter-
ventions ranged from simple
lobectomy to near total thy-
roidectomy with preservation
of the(/both) recurrent laryn-
geal nerve(s) and parathyroid
glands. In cases with diseases
of the parathyroideal gland
(n=5), 16 out of 18 (success
rate, 88.8 %) were tacking the
dye. Two glands (11.2 %) did
not resorb the dye, which were
located near the carotid sheath
lower down in the neck.

All patients recovered well
from anesthesia without any

[MauneHTbl, y KOTOPbIX Y3ENOK He
SBNANCA 4aCTbO NapaLMToBma-
HbIX >Kene3, 6binn UCKMKOYEHbI U3
uccnenoBaHus. M3-3a BOSMOXHbIX
KonebaHni ypoBHS KanbLns B Cbl-
BOPOTKE KPOBM B NOCNeonepaLmoH-
HOM NEPMOAE, KanbLWi CbIBOPOTKY
uccnenoBamm Kaxable 6 - 8 4acos B
TEUEHME NEPBbIX HECKONbKMX AHEM
[4]. MoTeHuwansHas cumnToma-
TUYECKas runokanbLmemust Gbina
npejoTBpallieHa nyTeM HazHave-
HWS TaBNETMPOBAHHOIO KanbLus B
0 TeveHue 1-2 Hefienb.

Wccnefosanue 66110 NpoBeeHo

B COOTBETCTBUM C MPUHLMMAMM
XenbCUHKCKOW Aexnapauuv ans
61MOMENLIMHCKMX UCCAELOBAHMIA OT
1964rofa 1 cTanfapTamu aTuye-
cKkoro komuteTa. dopma nHhopMu-
POBAHHOIO Cornacus Ans xmpyp-
rMYecKoro BMeLLaTenscTaa bbina
nosyyeHa 0T KaXXAOro nauueHTa.

PesynbTathbl

G 2007n0 2008 roa, B 06LLEMN CNOX-
HOCTH, 35 NALMEHTOB (COOTHOLLIE-
HWE MONOB: XXEHLMH N = 28 [80%],

MapawmToBuaHas xenesa

Puc. 4b: MapawmtoBnaHbie xenesbl 1
BO3BpATHbIA FOPTaHHbIA HEPB

MY>X4nH N = 7 [20%]), B Bo3pacTe
0T 28 10 65 neT, ¢ pasnuuHbLIMK
3a60/1eBaHNAMM LUMTOBUAHOM U
NapaLLMTOBMAHBIX XeNe3 Oblamn
rOCMUTANM3UPOBHbI KIIMHUYECKYHO
6onbruuy AlKadhymia Teaching
Hospital B Barpage (Vpak) ans npo-
BEAEHMS onepauum.

/3 Hux: y 24 naumeHToB (68,5%)
611 06HAPY>KEH MHOTOY3MI0BOA
300, y 3 (8,5%) - anchpy3aHblid
runepTupeos, y 3 (8,5%) - runep-
NnNasus NapaLumMTOBUAHbIX XKENE3,
y 1(2,85%) — eanHnyHas ageHoma
napaLuMTOBMAHOMN XKenesbl, y 2
(5,7%) - apeHOMa LMTOBUAHOM
XKENE3bl; ONYX0Nb LWUTOBUAHOM
Xenesbl U kapuMHOMa napaLuu-
TOBWAHOM >enesbl Obin 06Hapy-
XKEHbI Y OLHOrO naumeHTa (2,85%)
Kaxgas [Tabmmua 1].

113 68 napalumTOBUIHBIX XENe3, KO-
TOPbIE MOXHO 6bINI0 06HAPYXUT,
B 06LLei CNOXHOCTH, 18 6binn
06Hapy>XeHbI € cryyae 3abonesa-
HUiA NapaLMTOBMAHbIX Xenes (N =
5) co cpepHuM nokasatenem 3,6 Ha
cnyyain, B To BpeMs kak 50 xenes
ObInv 06HAPY>KEHBI Y NALUMEHTOB
npobnemamu WUTOBMAHON XKEeNesbl
(n=30) co cpemHnM nokasaTenem
1,7 Ha cnyyai. [Tabnuua 2).
LllecTbaecaT (88,2%) xenes 6binu
pacroNoXXeHbl B OPTOTONUYECKON
noavuum u ewe 8 (11,8%) s6nnan
BRarasnmiia CoHHo aptepuu. Y
NauWeHToB C NaTosor1ei LWMTo-
BuaHow xenesbl (N = 30), 44 3 50
Xenes 6bln YeTKO OKPaLLEHbI Kpa-
cuTenem (nokasaTenb YCreLwHOCTH,
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Fig. 4c: Parathyroid after methylen
blue injection.

complication. Postoperative
hospital stay with an aver-

age of 3.5 (range, 2-5) days
was uneventful in almost

each case. Interestingly, there
was only one case with a
postoperative symptomatic
hypocalcemia who needed
additional i.v. administration of
calcium gluconate (100 mL of
10 % calcium gluconate over 4
hours) (perioperative morbidity,
2.9 % [n = 1/35]). However,
there was no allergic reaction
or mental disorientation with
regard to methylen blue appli-
cation, neither a specific com-
plication such as postoperative
bleeding or wound infection,
general complication such as
urinary and pulmonary infection
nor even postoperative death
(hospital mortality, 0).

Discussion

Due to small size, variable
appearance and anatomic posi-
tion, (partially extended) intra-
operative search for the para-
thyroid gland occurs not rarely,
can frustrate the surgeon and
can significantly prolong the
operating time. Hypoparathy-
roidism is a well recognised
complication of thyroid surgery
and recurrent hypercalcemia is
also a well known sequela of
parathyroid surgery for primary
hyperparathyroidism. Preopera-
tive staining of the parathyroid
glands has been shown to help
to overcome these problem.
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Dudley in 1971 introduced the
use of methylen blue and con-
sidered this a reasonable and
safe approach [5]. In 1975, Gor-
don and co-workers advocated
also the use of methylen blue
for this purpose [6,7]. Cox and
colleagues in 1979 reported

on the application mode and
efficacy of this technique [8].

In 1985, Bland and associates
reviewed the technique and re-
ported a significant reduction in
operating time due to ease of
locating the glands. During the
following few years, the role of
methylen blue faded especially
after the observation of neu-
rological side effect that had
been reported after i.v. infusion
in the literature [9], e.g., mental
toxicity by traditional methyl-
ene blue application for search
of parathyroids and following
parathyroidectomy. Martin-
dale et al. [10] have reported

a patient who had rotational
nystagmus and dilated pupils
unreactive to light in the recov-

88%) [Tabnuua 3]. YeTbipe »enesbl
(8%) He mornoTUK KpacuTesNb No
TEXHUYECKUM MPUUMHAM, KaK 3TO
MPOU3OLLSIO B OSHOM CRyyae, Takum
o6pa3om, HLLIA He morna 6bITb
MOEHTUUUMPOBAHA C MOMOLLbHO
9TOro METOAA.

CnexTp X1pypruyeckux BMeLLa-
TENbCTB BAPUbPOBANICS OT NPOCTON
NO6IKTOMMM 10 NOYTH TOTANBHOM
TMPEONIIKTOMMUN C COXPAHEHNEM
BO3BPATHOrO rOPTaHHOrO HepBa
(0B) M NapaLmToBUAHBIX Xenes. B
crnyyasix ¢ 3abonesannamMu napa-
LATOTOBMAHBIX Xenes (N =5), 16
13 18 (BeposTHOCTb ycnexa, 88,8%)
Obinn oKpaLLeHs!. [1Be xenesbl
(11,2%). koTOpble 6biK pacnoso-
)KEHbI PAAOM C BRlarafmLieM CoH-
HO¥ apTepum, NoHWXe B 06nacTtu
LUeu, He NOrNOTUAM Kpacky,

Bce naumeHTbl XOPOLLO BbILLAK

13 aHecTe3nn 6e3 Kakux-nmbo
0CNOXHeHMiA. [ocrneonepaLmoHHbIit
KOWKO-AieHb COCTaBMI B CPEAHEM
3,5 (amanasoH, 2-5) aHen 6e3
OCOXXHEHMIA NPAKTUYECKM B KaX-

MapawmToBuaHas xenesa

Puc. 4c: ﬂaan.lVlTOBVI[lele Xenesbl no-
Cle BBEAEHNA METUNIEHOBOr0 CMHEro

LOM cnyyae. NHTepecHo, YTo 6bin
TOMbKO OfMH Chyyai ¢ nocneonepa-
LIMOHHOM CUMMTOMATUYECKOMN rUMo-
KanbLmem1eid, KOTopas HyXxfanach
B ONOSHATENBHOM BHYTPUBEHHOM
BBELEHWE MIOKOHATA KasbLms

(100 mn 10% rntokoHaTa Kanbuus

B Te4eHue 4 yacos) (nepuonepaun-
OHHas 3a60N1eBaeEMOCTb,COCTaBUNA
2,9% [C = 1/35]).

B ntoboM cnyyae, He 6bIN0 HUKaKON
annepruyeckoit peakumun uim
MCUXMYECKOr0 HapyLUEHUS Npw Npu-
MEHEHUN METUNEHOBOIO CUHETO,

HU BpYTUX OCOXHEHWH, TakuX Kak,
KpOBOTEYEHWE UNK nocneonepa-
LIMOHHAs paHeBas MHeKLMS, ype-
TpanbHas 1 neroyHas uHekuum,
HM NOCNeonepaumoHHON CMEPTHO-
CTH (60NbHMYHAS CMEPTHOCTD, 0).

06cyxpaeHne

/13-3a HE6OMbLLOMO pa3Mepa,
N3MEHYMBOIO BHELLHENO BiAA

W aHAaTOMMYECKOTOMONOXKEHMS,
WHTPAONEPALMOHHbINA MOUCK
NapalLMTOBMAHBIX XENe3 HepeaKo
MOXET 3aTSHYThCS, PAaCCTPOMTb
Xvpypra 1 NpoAnnTL BPems one-
pauuu. I'vnonapatvpeos sSBnseTcs
06LLENPU3HAHHbBIM OCTIOXHEHNEM
onepauny Ha LUMTOBUAHOW Xenese
W PELMAMBHMPYIOLLAS rUNepKab-
LIMEMUSt TaK)Ke XOPOLLIO U3BECTHA
KaK nocrneacTaue XMpyprim npu
MePBMYHOTO r1nepnapaTvpeose.

[MpenonepauroHHoe OKpalLMBaH1e
napaLLmMTOBMAHbIX XKenes, kak
661110 NOKAa3aHO, MOXXET NOMOYb
npeogoneTb aTh npobnemsl. Dudley
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Table 1: Thyroid and parathyroid
disease types (nTotal=35)

ery. Thirty minutes later, the
patient displayed rigid, jerky
movements of all four limbs
and remained very agitated
with fluctuating Glasgow Coma
Scale (GCS) of 7-10 for the
subsequent 2 h. Arterial blood
gases demonstrated respira-
tory acidosis and the patient
needed to be re-intubated. The
speech and the neurological
status returned to normal with-
in 2 days. Bach et al. [11] have
described that their patient had
marked aphasia in the recov-
ery. Within the next few hours,
the aphasia improved, but the
patient’s speech remained
slow and he was not oriented
to time and place. The patient
remained calm and pleasant
throughout his hospital course.
His mentation returned to
normal after 2 days. The risk
appears to be dose-dependent.
Khan et al. have reported on

a patient who had confusion,
agitation and altered mental
status during the early
postoperative course second-
ary to traditional infusion of
methylene blue (5 mg/kg) ac-
cording to 370 mg in 500 mL of
glucose b % started 1 h before
surgery and continued during
surgery [12]. Such risk has not
occurred in our series due to
low concentration and volume
of methylene blue used and
the advantage that i.a. adminis-
tration of methylene blue led to
no systemic distribution of the
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Multi-
nodular

Characteristics
of tissue
Cases

Diffuse Adenoma
hyperplasia

dye with possible unfavorable
consequences. Methylene blue
has been safely used intraarte-
rially in identification of endo-
crine pancreatic tumours [13]
or i.a. methylene blue was in-
jected into the inferior mesen-
teric artery as a novel method
to improve lymph node (LN)
detection [14]. In the presented
study, 60 out of 68 dectable
glands (88.2 %) were found by
the novel i.a. methylene blue
application mode, which can
be considered an excellent and
satisfactory result in the same
range as obtained by Bland (90
%) [15] and Wheeler (86 %)
[16].

The open question is still the
appropriate concentration of
methylene blue since, if it is
too concentrated, it makes the
thyroid gland and the perithy-
roideal connective tissue dark
blue with no reasonable chance
to be able for further careful
preparation and adequate dif-
ferentiation of various tissues
and anatomical structures.
Occasionally, thyroid gland as-
similates the dye, in particular,
thyroid cyst can incorporate it
but this can be distinguished
from the parathyroid gland by
macroscopic features seen
intraoperatively.

Sometimes, cannulation of the
ITA can be difficult since the
injection site is usually at the

B 1971 rogy Hauan ucnonb3osathb
METWUNIEHOBbIA CUHMIA M CYMTan 310
pasyMHbIM 1 6e30MacHbIi METOAOM
[5]. B 1975 rogy Gordon ¢ coTpyam-
Kamm TaKkoKe 3almLanit uenonb3o-
BaHWe METUNEHOBOrO rony6oro Ans
aToM Lenu [6,7]. Cox v ero konneru
B 1979 coobLnnm 0 MeToamnke npu-
MeHeHs 1 3hHEKTUBHOCTY 3TOMO
meToza [8]. B 1985 roay, Bland

C COTPYAHMKaMM NEPECMOTPENH
METOAMKY ¥ COOBLUMIN O 3HAUM-
TENbHOM COKpaLLEHNM BPEMEHM
onepaumm 3a c4eT obneryeHms
npoLiecca 06Hapy>XeHus Xenes.

B TeueHue nocnesyroLmx He-
CKOMbKMX NIET, POfb METUNEHOBOMO
CMHEro 3HaunTenbHO YMEHbLLIMMACH
13-3a HEBPOJIOrNYECKOr0 No6OY-
HOro adpcheTa, 4To 660 3aperu-
CTPUMPOBAHO NMOCAE BHYTPUBEHHOMO
BBeEHUs B nuTepatype [9], Hanpu-
Mep, NCUXOTOKCUYHOCTb TPaAMULM-
OHHOTO METWUIIEHOBOIO CYHEr0 Mpy
noucKax NapawmuToBUaHbIX XKenes
W NoCneaytoLLei napaTMpeonaK-
Tomuu. Martindale ¢ coasT.[10]
CO06LLMAM O NALMEHTE, Y KOTOPOro
0TMEeYaCs HUCTarm 1 paclumpeHme
3payKOB, HE pearmpyoLLmx Ha Ha
CBET, Nocrne NpoLeLypbl.

TpupuaTb MUHYT CRYCTS, Y NaUMeH-
Ta 0TMEYaNnChb PUrnaHbIe, peskue
ABVKEHUS BCEX YEThbIPEX KOHEY-
HocTen u Bo36yxaeHue no Glasgow
Coma Scale (GCS) 7-10 B TeueHue
nocnegytoLmx 2 yacos. lpu uc-
CnefoBaHnM ra3oB apTepuanbHOi
KPOBY Obl BbISIBNIEH PECMMPATOP-
HbIA aUMA03 M NALMEHT HY>XAancs
B NOBTOPHON UHTY6aLuMW. Pedb 1

MapawmToBuaHas xenesa

Tabnuua 1: 3a6oneBaHns WNUTOBNUAHON 1
napawmToBuaHbIx Xenes (obwee N = 35)

HEBPOJIOrMYECKNIA CTATYC HOpMaIK-
30BafCb B TEYEHME 2 JHEN.

Bach ¢ coasT. [11] ommcan, 4to y

WX NauueHTa oTMeyvanach aghasus
nocne npoueaypsl. B nocnepyto-
LLMe HEeCKOMbKO 4acoB adhasns
YMEHbLUMMACh, HO peyb NauneHTa
ocTaBanach 3aMeLNEHHOM, 1 OH He
ObI1 OPUEHTMPOBAH BO BPEMEHH U
npocTpaHcTBe. MaumeHT ocTaBancs
CMOKOWHBIM 1 J06POXENaTeNbHbIM
Ha NPOTSXEHWM BCEW rocmuTanu-
3auuu. Ero nevxvka Hopmanuso-
Banach yepes 2 aHs. O4eBnaHo,
4TO PUCK 3aBMCHUT OT A03bl. Bach

C CO@BT. COOBLLMAN O NALNEHTE,
KOTOPbI MMEN CMyTaHHOCTb CO3Ha-
HUs, BO36Y>XAEHME 1 UBMEHEHUS
MCUXMYECKOro CTaTyca B B PaHHEM
nocneonepaLmoHHoOM neprnoae, BTo-
PWUYHOM MO OTHOLLEHWIO K Tpaan-
LIMOHHOM MHADY3MN METUNEHOBOTO
CUHErO (5 Mr /Kr) B COOTBETCTBUM

¢ 370 mr B 500 M5 5% rnoko3bl,
KoTopas 6bia HauaTa 3a 1 vac

[0 Onepaummn 1 NpoLoKanach Bo
Bpems onepauun [12].

Taxoi puck 6bIm UCKNKOYEH B
HalLeM UCCNeAoBaHMM 13-3a
HW3KOW KOHLEHTpaumu 1 obbeMa
MCMOMb3yEMOr0 METUIIEHOBOO
CMHEr0 M TOro NPEeMMyLLECTBa, YTO
B.a. MPYMEHEHWE METUNEHOBOMO
CMHErO HE BbI3bIBamNo CUCTEMHO-
ro pacnpenenexus Kpacurens ¢
BO3MOXXHbIMM HEBNArONPUATHLIMM
NOCNEACTBUSMM.

MeTuneHoBbIA CUHWIA BbIN KC-
nonb3oBaH 6€30MacHo BHyTpuap-
TepuanbHO Npy MAEHTUGMKALMM
3HAOKPUHHBIX OMyXOnen noaxeny-
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Table 2: Detectable parathyroid
glands (nTotal=68)

deepest part of the operative
situs, which requires patience
and skills. Taken together,
the use of methylene blue for
injection into the ITA to identify
parathyroid glands requires an
experienced endocrine surgeon
with expertise in both thyroid
and parathyroid anatomy and
surgery. However, there are
further limitations, e.g., in one
case, the ITA could not be iden-
tified at all, or, in another case,
the superior thyroid glands are
not supplied by blood from the
ITA, which
i) has not become obvious in
the case presented here,
most likely due to rich natural
anastomoses and a well
developed net of arteries and
collaterals, and
ii) can only be observed in
larger series of patients with
various peculiarities of sup-
plementary arteries.

Conclusions

In developing countries, it is

not always possible to use

cost-intense tools in the major-
ity of cases. Therefore, the
role of methylen blue should
be considered an appropriate
alternative technique, which is
safe and feasible, in particular,

i) with regard to tolerability
and complication rate,

ii) to simplify the search for
and reliably identify the
parathyroid glands intraop-
eratively, and
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Operation

Thyroid

Parathyroid

iii) to achieve very likely a suf-
ficient limitation in operat-
ing time and costs, which
should be addressed in
a subsequent study in a
greater number of patients.

In conclusion, the presented
technique can be recom-
mended as a novel sufficient
alternative method in identify-
ing parathyroid glands for the
endocrine surgeon, which can
have a beneficial effect on the
detection rate and can quicken
the search for the parathyroid
glands. Further systematic
evaluation is needed to em-
phasize the favorable benefits
and elucidate disadvantageous
limitations for a reasonable and
suitable use in an appropriate
group of (possibly only select-
ed) patients.

Detected Average

per patient

[O04HOM xenesbl [13] unu meTune-
HOBbIiA CUHMIA BBOAWUNCS B B.A. B
HWKHIOK BPbIXKEEYHYH) apTeputo

B KQ4eCTBe HOBOTO YNyYLIEHHOM0
MeTofa o6Hapy>KeHust iMMdaTnye-
ckoro y3na [14]. B npeAcTaBneHHOM
uccnenosanum, 60 u3 68 obHapy-
XUBaeMbIxX xenes (88,2%) 6ol
HalAEeHbI C MOMOLLBK) HOBOMO METO-
[4a BBEJEHNSI METUNIEHOBOTO CHHETO
, YTO MOXXHO CUMTaTb OTNINYHbBIM
pe3ynbTaT B TOM Xe uanasoHe,
yTo nonyunnu Bland (90%) [15] w
Wheeler (86%) [16].

Mo-npexxHeMy 0cTaeTcs OTKPbI-
TbIM BOMPOC 0 COOTBETCTBYHOLLEN
KOHLIEHTPaLM1 METUNEHOBOIO CUHE-
ro, MOCKOJbKY, ECMN OH CAMLLKOM
KOHLEHTPUPOBAHHbIN, OH fenaeT
LUNTOBMAHYIO XXENE3Y W COeNHN-
TEMbHbIE TKAHW NapaLMTOBUAHbIX
XKENE3 TEMHO-CUHUMW, YTO 3aTpy .-
HSIET W fanbHenLne MaHunynsaumum
¥ afexkBaTHyto anddepeHumalmio
Pa3/IMYHbIX TKAHEN U aHaTOMUYe-
CKWX CTPYKTYP.

WHorfa wuToBmaHas xenesa no-
rNOLWAeT KPacuTeNb, B YaCTHOCTH,
K1CTa LMTOBUAHON XXenesbl, HO ee
MO>HO OTNIMYKTL OT NapaLLMTOBNA-
HbIX >Kee3 No MakpoCKONUYECKUM
Mp13Hakam, KOTopble BUAHbI BO
BPEMS onepaumu.

WHor aa, kaHtonu3aums HLLA
MOXET BbITb 3aTPyAHEHA, TaK Kak
MECTO MHBEKLMM HAXOAUTCS, KaK
npasurio, B Camoi riy6oKoit vyacTv
OMepaTuBHOrO N0Xa, YTo TpebyeT
OT X1pypra TepreHns 1 HaBbIKOB.
Micnonb3oBaH1e METUIEHOBOMO
CvHero anst uubexuuii B HLLA ans

MapawmToBuaHas xenesa

Tabnmua 2: O6Hapy>k1BaeMble napaty-
TOBUAHbIE Xenesbl (06wwee N = 68)

BbISIBNEHMS NAPALLMTOBUAHbIX XKE-
ne3 TpebyeT KBanMULMPOBAHHOIO
SHAOKPUHHOIO XMpypra € OnbITOM B
061aCTV XMPYPritv LLIMTOBMAHOM 1
NapalLMTOBMAHBIX XENE3.

Tem He MeHee, eCTb eLLe OrpaHu-
YeHUs ANs NPUMEHEHNS [AHHOMO
MeToza, Hanpumep, nHorga HLLIA
BOOGLLE HE MOXET ObITb BbITb
0BHapy>xeHa, U, B Jpyrom
Cryyae, BEPXHWE NapamToBUAHbIE
XKENesbl He KPOBOCHAOXXar0TCs
HLLIA, kak B cnyyae, npeAcTaBneH-
HOM 3[€Cb, CKOpee BCero, 3-3a
MPUPOAHBIX aHACTOMO30B U XOPOLLO
pa3BMTON CETW apTepwid 1 Komnna-
Teparnei, 4To MOXET BbITb U3y4EeHO
TOMbKO Ha 60MbLLON rpynne nauu-
€HTOB C Pa3nnyHbIMKU 0COBEHHOCTS-
MW LOMONHUTENbHbIX apTEPHIA.

BobiBoAb!

B pasBuBatoLLmxcs cTpaHax, B
OOMbLUMHCTBE CNy4aes, He BCeraa
BO3MO>XHO MCMOJIb30BaTH JOPOro-
CTOSILLME METOAbl UCCNEA0BAHMSI.
[MoaToMy, ncnonb3oBaHue MeTu-
NIEHOBOrO CMHETr0 CNeayeT pac-
cMaTpuBaTh B Ka4eCcTBe NOAXOAS-
LLero anbTepHATUBHOIO METOAA,
6e30MacHoOro 1 v LenecoobpasHoro,
B OTHOLLIEHUN NEPEHOCUMOCTM

W 4acTOTbI OCMOXXHEHNIA, AN
YMPOLLEHS MOMCKA W HAZIEXKHOM
NaEHTUMKALNUM NapaLLIMTOBUIHBIX
)Kene3 BO BpeMs onepaunm, ans
COKpALLIEHUs BPEMEHW paboTbl Xu-
pypra v (oMHaHCOBLIX 3aTpaT, YTo
[OJ/DKHO CTaTb NPesMETOM nocne-
LyIOLMX UCCNEAO0BAHMIA C 60MbLUMM
KONMYECTBOM NaLMEHTOB.
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Table 3: (Para-)Thyroid staining
(nTotal=68)
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Tabnmua 3: Oxkpatumsanue (napa-) LWuTo-
BUaHbIX Xenes (obwee N = 68)

B 3akmtoueHne MOXHO ckaaarb, 4To
npeacTaBeHHas METOANKA MOXET
ObITb PEKOMEHAOBAHA B Ka4ecTBe
HOBOTO [0CTATOYHO afbTepHa-
TMBHOrO METOAA MAEHTUCDMKALMK
napaLuMTOBMAHBIX Xene3 AN
SHAOKPHUHHOIO XMpypra, KOTOpbIH
MOXET YNyYLINTb NoKa3aTenb 1x
06Hapy>KeHNs 1 COKpaTUTb BpeMS
rnoucka »enes.

B nanbHenwwiemM Heobxoamuma 6onee
cucTeMaTnyeckas oLeHKa, YTob
BbIENNTb NPEUMYLLECTBA U BbIsIC-
HUTb OrpaHUYeHns Ansi PasyMHoro
W MOAXOASALLErO UCMONb30BaHNS

B COOTBETCTBYIOLLEA rpynne
(BO3MOXHO TONBKO OTOBPAHHbIX)
nauneHToB.
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