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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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www.german-medical-council.de



Editor's Note

Dear Reader,

More and more patients from
all around the world who are
seeking the best medical care
come to Germany for treat-
ment. While their home coun-
tries usually offer basic medical
services, a trip to Germany is
a preferred option for many
when it comes to more com-
plex surgeries and treatments.
After all, German hospitals and
physicians have an excellent
international reputation.
Patients from Russia, Ukraine
and Kazakhstan now make up
the largest group of non-EU
patients, followed by patients
from the United Arab Emirates
and Saudi Arabia.

Today, many German hospitals,
especially university hospitals,
are well prepared to treat
international patients. They
maintain international offices to
provide international patients
with advice and assistance.

Both the German Medical
Journal and the German
Medical Online Portal offer
valuable decision-making sup-
port and guidance to patients
who would like to receive
medical treatment in Germany.
The medical and scientific
articles in the German Medical
Journal give insight into
German medicine and the
excellent work that is being
done in this field, especially in
Germany'’s university hospitals.
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Additionally, the German
Medical Online Portal at
www.german-medical-online.com
serves as a who's who of the
medical world, providing com-
prehensive information about
leading hospitals, clinics and
specialists.

The steadily growing number
of downloads and users of the
German Medical Journal and
the German Medical Online
Portal attests to the tremen-
dous worldwide interest and
trust in German medicine.

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.

The journal thus also provides
a valuable contribution to the
global transfer of knowledge -
an aspect that is near and dear
to our hearts.

Knowledge makes the world a
better place.

Enjoy your
German Medical Journal

Nadine Baume
Managing Director

[loporue yutarenu!

Bce 60nbLue v 60nbLUe NauneHToB
CO BCEr0 MMpa, KOTOPbIE ULLYT
HauMyYLLyH MEAULIMHCKYHO MOMOLLb,
Np1e3XaroT Ha neyeHue B ['epma-
HWKO. B TO BpeMS, KaK ux CTpaHbl,
Kak npaBwno, NpeAnaratoT camble
00bI4HbIE MEeAULIMHCKIE YCIYTW, ANS
MHOTMX Noe3aka B ['epMaHuio 8-
NSETCS ONTUMANbHBLIM BAPUAHTOM,
0COBEHHO, KOrAia Hy>XHbl 60nee
CMOXHbIE OMepauum1 n Tepanus.
Beab HeMeLkue 60NMbHNLBI 1 Bpan
MMEIOT MPEKPaCHY0 MeX AyHapos-
HYI0 penyTaumio.

MaumenTsl M3 Poccuu, YkpanHsl v
KasaxcTtaHa B HacTosLLee BpeMs
COCTaBASOT Camyto 60bLLYIO pyn-
ny naumeHToB He n3 EBponenckoro
Coto3a, 3a KOTOPO# MAYT NauMeHTb
13 O6beanHeHHbIX Apabekux OMu-
patos n CayfoBckon Apasuu.

CerofiHs MHorme HemeLkue 60b-
HULbI, 0COBEHHO YHUBEPCUTETCKME
KIMHWKM, XOPOLLO NOArOTOB/EHI
ANS NIEYEHNS MHOCTPAHHBIX NaUMEH-
T0B. OHY UMEHOT MEeXXAYHAPOAHbIE
0chu1chbl N0 NPeOCTaBNEHMIO KOH-
CYNbTaLW U NOMOLLY MHOCTPaHHbIM
naumeHTam.

N Hemeukuin MeauumHckui XXyp-
Han, u Hemeuknin MeguumHekui
WuTepHeT-TNopTan npeaocTaBnsioT
CYLLECTBEHHYO MOMOLLb NPK NPUHS-
TUM PELLIEHWIA 1 SBASIOTCS PYKOBOA-
CTBOM [i151 NALMEHTOB, KOTOPbIE
X0T€NM 6bl NONy4aTh MEAULMHCKYHO
nomoLb B epmanHuy.

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

OT pepakumm

MeauumHCK1e 1 Hay4Hble CTaTby B
Hemeukom MeauumHekom XKypHane
[a0T NPefCTaBNEHNe O HEMELKON
MeJULMHE W JOCTUXKEHMSIX B 3TOM
obnacTu, 0CO6EHHO B YHUBEPCUTET-
CKMX KNMHUKax epmaHum.

Kpome Toro, Hemeukunin Meau-
umHckuid MHTepreT MopTan www.
german-medical-online.com cnyxut
KkaK «KT0 eCTb KT0» MEANLMHCKOrO
MuUpa, NPEA0CTaBNAS NOSHYHO UH-
thopmaumio 0 BegyLmx 60NbHALAX,
KIMHUKaX 1 creumanuerax.
HeyknoHHO pacTeT KONMMYECTBO
3arpy3ok 1 nonb3oeatenen He-
MeLkoro MeavumHekoro XXKypHana
1 Hemeukoro MeauumHekoro
WHTepHeT-MopTana, uTo cBuie-
TeNbCTBYET 06 OrPOMHOM MUPOBOM
WHTEPECE M JOBEPUM K HEMELKO
MeanLmHe.

[mobanusaumns gaeT noasaMm Bo3-
MOXXHOCTb MONy4aTh MeANLUMHCKMe
3HaHMS 1 y3HaBaTb O AOCTUXKEHNSX
MeJMLMHCKOrO Nporpecca B Nto6oi
TOYKE MMpa, FAe eCTb AOCTYN B
WHTEpHET.

KypHar, TakuM 06pasoM, Takxe
HECeT LieHHbI BKNaA B rnobanbHoe
pacnpoCTPaHEHNE 3HAHWM - acmexT,
KOTOPbIA 6/IM30K 1 LOPOT HALLWM
cepauam. 3HaHus LenatoT Mup
nyuLwe.

MMonyunTe yLOBONLCTBHE OT
HemeLkoro meanumHcKoro
XypHana!
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Locoregional MecTHO-
Cancer Therapies permoHapHas
in Interventional Tepanus paka B
Oncology MHTepBeHuMOH-
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Interventional Oncology

I Prof. Dr. Thomas J. Vogl, MD

Special Treatment Options in
Liver, Lung and Bone Tumors

Introduction

Malignant tumors are very
common in the liver and lung
parenchyma. These tumors are
either primary cancers, such as
hepatocellular carcinoma (HCC)
in the liver or non squamous
cell carcinoma (NSCC) in the
lung or secondary cancers such
as liver metastases or lung me-
tastases. The current therapy
concept consists of various
oncological therapy modalities.
However, often oncological
surgery is not possible and
systemic chemotherapy fails.
Under these circumstances
image-guided minimal invasive
procedures are used in radiolo-
gy in order to locally control the
lesions in patients with unre-
sectable cancer in the domain
of interventional radiology.
Methods with palliative effect
include locoregional cancer
therapies such as transarterial
chemoembolization (TACE),
transarterial embolization (TAE),
and have been improved by
novel systems like the use of
radioembolization. Additionally
new ablation techniques have
been used for localized cancer

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

treatment, including thermal
ablation such as radiofrequency
ablation (RFA), microwave abla-
tion (MWA) and laser-induced
thermotherapy (LITT) and
kryoablation. Also new tech-
niques of irreversible electropo-
ration (IRE) provide new means
for localized treatment.

Key words: Primary and
secondary lung cancer, pri-
mary and secondary hepatic
cancer, head and neck tumors,
pelvic neoplasms, primary
and secondary head and neck
neoplasms, brain tumors,
transarterial chemoemboliza-
ton (TACE), transpulmonary
chemoembolization (TPCE),
radiofrequency ablation (RFA),
microwave ablation (MWA)

Embolization Therapies

In addition or instead of
systemic chemotherapies,
embolization therapies have
been established mainly for
primary or secondary liver can-
cer. This includes TACE, TAE,
and radioembolization such as
selective internal radiotherapy
(SIRT). Additionally regional
chemotherapy like chemo-
perfusion (TACP) is a possible
option.

CoBpeMeHHble cneuuasnbHbie Me-
TOAbI NeYEHUs ONyXOonei neyveHu,
Nerkux n KocTei

Beepexue

3n0KaYeCTBEHHbIE OMYyXOMM NEYEHN
W NIErknx 04eHb PacnpoCTPaHEHI.
TV ONyX0nu MOryT ObITh NEPBUY-
HbIM PaKOM, Kak, Hanpumep, rena-
TouennonspHas kapumHoma (MLUK)
NeYeH NN HEMENKOKIETOUHBIN
pak nerkoro (HMPJ1) nnu BTopuy-
HbIM PaKOM, TO €CTb NEYEHOUHbIMMU
WA NErOYHbIMKU METACTa3aMu.
CoBpeMeHHas KOHLENUMS eveHns:
paka BK/YaeT pasfnyHble BUb
Tepanuu. OHaKo 4acTo npo-
BEAEHME XMPYPrinyecKoro neve-
HUSt HEBO3MOXXHO, & CUCTEMHAS
XMMUOTEpanus HeahekTUBHA.

B aT0M cuTyaumu ans MECTHOrO
KOHTPOIS OMYXOIW Y NaUMEHTOB C
HeonepabeNbHbIM PakOM WUCMOSb-
3YKOTCS MUHMMANbHO MHBA3WBHbIE
WHTEPBEHLMOHHbIE MPOLIEAYPbI C
BM3yanM3aUMOHHbIM HABEAEHNEM.
MecTHo-pervoHapHble nannua-
TUBHbIE METO/IbI NIEYEHUS paka
BKIKOYAKOT TpaHCapTEpHasbHYHo
xumnoambonmaaumio(TAXQ),
TpaHcapTepuanbHyto aM60AM3aumio
(TAQ) 1 ycoBepLLEHCTBOBAHHbIE
METOANKM, KaK HanpuMep, pagmo-
ambonu3aauno. Kpome Toro, uc-
NOSb3YHTCS HOBblE METOLbI MECT-
HOrO NeYeHNs paka, B TOM uncne
TepMoabnsaLmMn: pagmoyacToTHas

MHTepBeHLIVIOHHaH OHKOJ10rns

abnsuns (PHA), MkpoBonHoOBas
abnsuns (MBA), nasepHo-uHLyuu-
posaHHas TepmoTepanus (JIUTT)

W kproabnsaums. Hoseiwmii MeTon
Heo6paTUMOii 3MeKTPONopaLmn
(H3MM) Takxe paeT HOBble BO3MOX-
HOCTM AN MECTHOTO BO3AENCTBUS
Ha pakoBYH OMyXOb.

KnioyeBble coBa: nepsuyHblii v
BTOPWYHbII paK NErkux, NepBuYHbIii
W BTOPWYHbINA paK neyveHu, Onyxonm
FONOBbI W LLEN, HOBOOOPA30BAHMS
KOCTeW Tasa, NepBUYHbIE W BTO-
PUYHblE HOBOOOPA30BaHMS roNoBbl
W LLen, OMyXONK FONIOBHOTO MO3ra,
TpaHcapTepuanbHas XMMMoaMo0su-
3aums (TAXD), TpaHcnynbMoHab-
Has xummnoambonmuaauuns (TrX3),
paguoyacToTHas abnsaumus (PHA),
MWKPOBOSHOBas abnsumus (MBA)

9OMbonu3aumoHHas Tepanus
OM60M3aumMoHHas Tepanns (Kak
[LOMOJSTHEHWE UMW BMECTO CUCTEM-
HOM XuMmroTEepanuu), bbina paspa-
60TaHa, B OCHOBHOM, AN NIeYeHNs:
NEPBUYHOTO MK BTOPUYHOIO paka
neveHu v BrntouaeT B cebst TAXD,
TAD v pagmoambonn3aumio, B YacT-
HOCTM, CENEKTUBHYH) BHYTPEHHIOK
paauoTtepanuio (CBPT). Kpome
TOr0, OAHUM W3 BapMaHTOB SIBNSET-
Csi TpaHcapTepuanbHas Xummuonep-
thysus (TAXI), koTopas 0THOCKTCS
K PErMOHAPHON XUMUOTEpanuu.
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Fig. 1a: Lung cancer: CT study reveals a mass at the lateral border of the

right lung.

Transarterial
Chemoembolization (TACE)
By definition TACE is a regional
chemotherapeutic treatment
mostly with chemotherapeutic
drugs like Doxorubicin, Mito-
mycin, Gemcitabine, Cisplatin,
and mixtures, which is sus-
pended in a tracer Lipiodol, an
oily contrast medium selective-
ly retained within the tumor.
This is injected into the feeding
arteries directly supplying the
tumor. Indications are mainly
primary or rarely secondary
hepatic tumors.

Clinical indications are

1. reduction of pain,

2. lowering the compression

effects of the tumors in the
liver and

3. downsizing of the lesions.
According to the oncological
staging systems the indication
can be either palliative for con-
trolling the tumor, symptomatic
for reducing the symptoms or
neoadjuvant for downsizing the
tumors in order to make other
treatments such as thermal
ablation or surgery possible.
The main complication of
TACE is the postembolization
syndrome (PES). PES is charac-
terized by nausea, vomiting,
abdominal pain, and fever oc-
curring in 2% to 7% of patients
after the procedure. PES is a

MHTepBeHLIVIOHHaFl OHKOJ10rns

Puc. 1a: Pak nerkux: KT Bu3yanuaupyeT 06pa3oBaHie Ha natepasbHOi rpaHuLe

npasoro nerkoro

TpaHcapTepuanbHas
Xxummoambonusaums (TAXJ)
TAX3 - pervoHapHast xumuoTe-
panusi ¢ UCMOMb30BaHMEM TaKuX
npenapaToB, kak AOKCOPYOULMH,
MWUTOMMLMH, reMumuTabuH, umcnna-
TUH, B CMECH C XKMPOBbIM KOHTPACT-
HbIM BELLECTBOM IMMNOJ0NOM,
KOTOpbIiA M36MPATENBHO 3aAepXKN-
BaeTcs B onyxonu. CMecb BBOAMT-
Cs B apTepum, KOTOpbIE MUTAKOT
onyxorb. [okasaHus BKAKOYAOT, B
OCHOBHOM, NMEPBUYHbIE UNN pedKue
BTOPUYHbIE ONYXONMN NEYEHM.
TAX3 npoBoaUTCS C LENbHO:

1. yMeHbLUEHUs 601,

2. CHUXEHMS [AaBMEHUs OMyX0Nn Ha
TKaHW NeveHu v

3. yMeHbLLUEeHs pa3Mepa omnyxo-

nu. B cooTBeTCTBMM CO CTaamen
3abonesaxus, Takas npouesypa
MOXET NPOBOAMTLCS C NANNaTHB-
HOW LIENbIO ANst KOHTPONS OMyXomnu,
KaK CUMMTOMATUYECKOE NIeUeHne
ANS YMEHbLUEHUS CUMITOMOB MU
HeoaLbloBaHTHAs Tepanus Ans
YMEHbLLEHNS PA3MEPOB OMyX0mn
rnepej NpoBeAeHNeM Jpyrux BiaoB
neYeHus (TepMoadbnsaLmMm nam xu-
PYPruyveckoro BMeLLIaTeNbCTBa).

OCHOBHbIM 0CNOXHEHNeM TAXI
ABNSETCS NOCTIMO0NM3ALMOHHBIN
cuHppom (M3C), koTopbI
XapakTepNU3yeTCs TOLLHOTOW,
PBOTOW, 60NSIMM B XXMBOTE M NIUXO-
paaKoi, YTo oTMeYaeTes y 2% -7%
nauneHToB nocne npouegypsl. M3C
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Fig. 1b: CT-guided microwave ablation
the antenna in the center of the lesion.

self-limited event that can be
managed supportively (1).
TACE represents a safe pallia-
tive treatment for patients with
unresectable liver metastases.
The results of TACE depend
on primary cancer, size, and
vascularization of the hepatic
tumors (2).

Radioembolization

Similar to TACE, radioemboli-
zation is a safe and effective
palliative treatment option in
patients with unresectable
liver metastases and reduces
the growth of the disease and
alleviates symptoms (3). Dur-
ing this treatment, radioactive
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(MWA). Interventional placement of

microspheres (isotope Yttrium
90) are used instead of chemo-
therapeutic agents. In 2011,
Sangro et al reported that
radioembolization results in
average disease control rates
above 80% and is usually vey
well tolerated. Main complica-
tions do not result from the
microembolic effect but rather
from an excessive irradiation
on nontarget tissues including
the liver. When compared to
the standard of care for the
intermediate and advanced
stages, radioembolization
consistently provides similar
survival rates as chemotherapy
(4).

MHTepBeHLIVIOHHaH OHKOJ10rns

Puc. 1b: MukposonHosas abnsums (MBA) ¢ KT-HaBeneHneM. IHTepBeHLMOHHOE pas-

MeLLeHe aHTEeHHbI B LLEHTPE 0nyXxoJin

ABASETCS CaMOKYNpyeMoi peak-
LiMei, KOTOPYHO MOXXHO 065ierymTb
CUMMTOMATUYECKUMU CPEACTBAMM
(1).

TAXQ sBnsieTcst 6€30nacHbIM
BMIOM NanNMaTUBHOMO NEYEHMS Y
60MbHbIX C HeonepabenbHbIMU Me-
Tactasamu B neveHu. PesynbTarth
TAXQ3 3aBucuT OT BMAA NEPBUYHOTO
paka, pa3mepa 1 Backynspusaumm
Onyxonei nevenn (2).

Papnoambonusauus
AnanoruyHo TAX3, paanoam6o-
nM3aums ABnseTcs 6e30MacHbIM U
9P PeKTUBHLIM BapUaHTOM nan-
NMATUBHOrO NEYEHNS NaLMEHTOB C
HeonepabesbHbIMM MeTacTazamm
B MEYEHM, KOTOPOE YMEHbLLAET

nporpeccupoBaqie 3a60N1eBaHus u
cmsryaet cumnTomel (3). Bo Bpems
npoLeypbl BMECTO XUMUOTepanes-
TUYECKNX MPENapaToB MCMOMb3YHoT-
€5 paaMoaKTUBHbIE MUKPOCKEpDI C
usotonom uttpus 90. B 2011 ropy
Sangro ¢ coasT. CO06LMAM, YTO

B CPeJHEM Nokasatenb KOHTPOSst
3abonesanus nocne pagmoamoonu-
3auu BbiLe 80% W, Kak npasuno,
npoLeaypa XopoLLO NepeHocUTCs
nauveHTamu. OCHOBHbIE OCNOXXHe-
HWSI BOSHUKAIOT He 13-3a aphexTa
MMKPO3MBOIUK, @ CKopee OT
4pE3MEPHOro 06/yYEeHNS COCEAHNX
C ONYXONbIO TKaHEH, BKNKOYas
neveHouHyto. Ecnv cpasHmBath

CO CTAHAAPTHON MEANLIMHCKOMN Mo-
MOLLbIO Ha CPeAHNX 1 MPOABUHYTbIX
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Fig. 1c: 3 months post ablation full recovery with no activity

Due to fewer side effects and
good response in patients who
have received surgical tumor
resection or transplantation,
this technique may be a good
minimally invasive treatment
option (5).

Additonally regional chemo-
therapy and embolization
treatments can nowadays be
performed in primary and sec-
ondary lung cancer as well as
in pelvic neoplasms or rarely in
vascular skeletal indications.

Rarely also TACP is used for
the palliative treatment of
primary and secondary head
and neck neoplasms and brain
tumors.
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Thermal Ablation Therapies
Interventional oncologies are

a rapidly emerging field with
many new exciting develop-
ments and novel therapeutic
options. In addition to trans-
arterial therapies the Frankfurt
cancer center offers a variety
of interventional procedures
such as thermal ablation using
microwave ablation (MWA),
radiofrequency ablation (RFA)
and laser-induced thermothera-
py (LITT). Percutaneous tumor
ablation is today recognized as
potentially curative therapy for
some tumors such as hepa-
tocellular carcinoma (HCC).
This is especially important for
patients who are no surgical
candidates. In the palliative

MHTepBeHLIVIOHHaH OHKOJ10rns

al

Puc. 1c: Yepes 3 mecsua nocne abnsauinm - NOAHOE BbI3AOPOBNEHUE NPK OTCYTCTBIM

dKTUBHOCTU

CTaausx paka, pasmambonm3aums
obecneunBaeT Takue e nokasare-
1 BbIXXMBAEMOCTH, KaK 1 XMMMUO-
Tepanus (4). B ¢BS3K ¢ MEHbLINM
KONMYeCTBOM M060UHbIX 3ChHEKTOB
11 XOPOLLNM NeYebHbIM 3hheKTOM,
aTa npoueaypa MOXET BbITb X0-
POLLMM MUHWUMANbHO MHBA3MBHbLIM
METOZOM NIeYeHns y nauneHTos,
NePEeHECLUNX XMPYPriyeckoe yaane-
HUE ONYXONW UMK TPAHCTNAHTALMIO

(5).

[lononHuTensbHO permoHapHas
XMMUOTEPANUS U IMBONN3ALNOHHOE
NeYeHne MOryT BbITb BbIMOSHEHbI
MpW NEPBUYHOM 1 BTOPUYHOM pake
NErkux, a TakXe npu onyxonsx
Ta30BbIX KOCTEM, PEXe COCYANCTbIX
onyxonsx kocten. MiHoraa ans
nanMaTMBHOTO NeYeHns nepsuy-

HOrO W BTOPUYHOIO paKa rosiosbl 1
LLEN 1 OMyX0fen roNoBHOMO Mo3ra
ucnonsayetcs TAXI.

TepmoabnauuoHHas Tepanus
WHTEpBEHUMOHHAS OHKONOrUs
SBNSAETCS ObICTPO Pa3BUBAKOLLENCS
061aCTbt0 MEAMLMHbI CO MHOTUMM
HOBbIMM pa3paboTKami W HOBbIMM
BapuaHTamm nevenus. fonon-
HUTESbHO K TpaHCAPTEPMabHON
Tepanuu OHKONOTMYECKUIA LIEHTP BO
OpaxkdypTe npeanaraer pas-
HOO6pa3HbIEe MHTEPBEHLMOHHbIE
npoLeaypb!, B TOM Y1cne TepManb-
Hble abnALUM: MUKPOBOHOBYH
abnguno (MBA), paanoyacToTHyH
abnsumio (PHA) n nasepHo-UHLyLm-
posaHHyto TepMoTepanuio (JIATT).
YpeckosxHast abnsiumsi onyxonu
CErofiHs Npy3HaHa noTeHuMansHo
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Fig. 2 Liver cancer treatment with transarterial chemoembolization (TACE)
and MWA: 2a: Angiographic treatment with TACE

treatment or after unsuccessful
surgery or systemic chemo-
therapy these techniques

help further to perform a local
control. Image guidance can be
performed using ultrasound,
CT or MRI.

Thermal Ablation in Primary
Liver Cancer and Liver
Metastases

Thermal ablation of liver tumors
offers a good local response
rate and can be combined

with systemic chemotherapy
or interventional oncological
regional chemotherapy such

as TACP, TACE, and SIRT. The
Frankfurt data have shown that
complete response in the treat-
ment can be achieved in more

than 90% of the patients. The
local control rate of the tumors
also results in an improved
survival both for primary liver
cancer and for liver metastases
of colorectal cancer, breast can-
cer, and other primary cancers.
The following indications are
defined for the use of thermal
ablation such as LITT, MWA
and RFA for the treatment of
local liver tumors:

Number of tumors 5,

Size of tumors: <5 cm, Lesions
mainly confined to the liver.

Primary Lung Cancer and
Lung Metastases

Like the liver the lung is fre-
quently affected by primary or
secondary neoplasms. Due to

MHTepBEHLIVIOHHaﬂ OHKOJ10rnsi

Puc. 2: JledeHue paka neyeHn ¢ NOMOLLbO TpaHcapTepUanbHON XMMUoaMoonmnsaLmn
(TAX3) n MBA. 2a: AHrvorpachunyeckas npoueaypa ¢ TAX9

neyebHbIM METOLOM AN HEKO-
TOPbIX BUAOB OMyXONei, B YacT-
HOCTM, AN renaToLenonsapHOMi
kapuuHombl ("'LIK). 910 ocoberHo
BaXXHO AN151 NALUMEHTOB, KOTOPbIE
He SBNSIOTCS KaHAMAATaMW Ha
Xupypruyeckoe neyeHue. Mpn npo-
BEAEHWUM NANINaTUBHOIO NEYEHMS,
nocne Heya4Hoi onepawum uim
CUCTEMHOM XMUOTEPANWUK, 3TH
METO/bl NOMOTatoT OCYLLECTBAISATb
MECTHbII KOHTPOIb Onyxonu. Buay-
anM3aLMoHHOE HaBeEHNEe MOXET
ObITb BbINONHEHO C MCMOMb30BaHM-
em ynbTpassyka, KT unm MPT.

Tepmoabnauus npu NepBUYHOM
pake neyeHn U NeYeHOUHbIX
MeTacTasax

Tepmoabnsums onyxonen neyexu
AEMOHCTPUPYET XOPOLLMIA nokasa-

Tenb NOKaNbHOro 0TBETA U MOXET
ObITb 0ObEANHEHA C CUCTEMHOM XK-
MWUOTEpanue U MHTEPBEHLMOH-
HO¥ Per1oHapHon XummnoTepanmen,
Hanpumep, TAXI, TAX3 n CBPT.
[laHHble ccnefoBaHus, MPOBEAEH-
Horo Bo ®paHkdypTe cBuaeTeNb-
CTBYIOT O TOM, YTO NMOJIHBIA OTBET
Ha NeYeHnEe MOXET ObITb JOCTUTHYT
y 6onee yem 90% naumeHToB.

O hEKTUBHBIA MECTHBIA KOHTPOIb
ONyXONen NPUBOANT K YBEMNYEHNIO
BbIXXMBAEMOCTY NPY MEPBUYHOM
paKe NeyeHn 1 NeYeHOUHbIX Me-
TacTasax KonopeKkTanbHOro paka,
paKe MOJIOYHOM Xenesbl U ApYrux
MePBUYHbIX PaKOBbIX 3a60NEBaHMIA.

MokasaHus K Tepmoabnsiuum
(JIUTT, MBA 1 PYA) npu neveHus
OMNyXxonen neveHn cregytowme:
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Fig. 2b: Hyperdense morphology of cancer post TACE

medical or technical reasons in
the lung only a small number of
patients are candidates for sur-
gery or resection. Here thermal
ablation is a good therapeutic
option (6). Indications for ther-
mal ablation in lung tumors:
Number: <3 lesions per lung
Size of the tumors: =4 cm.

Laser-Induced
Thermotherapy (LITT)

The use of local thermal effects
in the tumor region forms the
basis for the minimal invasive
therapy. With MR-guided LITT

it is possible to target the laser
exactly on the tissue volume to
be treated. Due to the compa-
rably high penetrability of pho-
tons and the possibility of com-
plication-free transfer of energy
through guide light, laser of
near-infrared region is used for
LITT. Above all Nd-YAG laser is
used (1,064 nm), which has a
wide clinical use. The energy

is applied to the target tissue
using special laser applicators.
The energy of laser light is ab-
sorbed, which causes heating
of the tissue. The heat causes

MHTepBeHLIVIOHHaH OHKOJ10rnsi

Puc. 2b: CeepxnnoTHas TkaHb onyxomu nocne TAXQ

Konuuectso onyxoneit 8o 5
Pasmep onyxoneit: <5 cm
O6pa3zoBaHus B OCHOBHOM OrpaHu-
YeHbl NEYEHbH

Tepmoabnauus npu nepBUYHbIA
pake nerkux n fieroyHbIX
MeTacTasax

B nerkux Takxe 4acTo, Kak 1 B
MeyeHm, pa3snBaloTCs NEPBUYHbIE

N BTOPUYHbIE HOBOO6pa3OBaHVIFI.

Mo pAny MeanLUMUHCKUX U TEXHK-
HYECKMUX NPUYUH NULLIb HebosbLLoe
YKCnOo NaLMEHTOB C 3TUM 3abone-
BaHWEM SABNAKOTCA KaHAMAaTaMu
Ha pafmKanbHyo onepauyio unm

pesexunto. MoaToMy Tepmoabnsaums
SBNSAETCS XOPOLLMM BapMaHTOM
NEYEHMs B 9TUX Cyyasx (6).
lMokasaHus K Tepmoabnsauum npu
OnyXonsx Nerkux cnegyrome:
Konuuectso 06pasosaHuid: <3 B
KaX10M NErkom

Pasmep onyxoneit: < 4 cm.

JlasepHo - MHAyUMpoBaHHas
TepmoTepanua (JIATT)
Micnonb3oBaH1e MeCTHbIX TENO-
BbIX 3CPeKTOB B 06/1aCTH OMyX0NK
ABNSAETCS OCHOBOW 47151 MUHUMATTb-
HOW MHBa3nBHoW Tepanuu. C no-
moLpbto JIUTT ¢ MPT-HaBeeHuem
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Fig. 2c: MWA needles in the tumor. Interventional placement

coagulation of tumor tissue
and the surrounding tissue. To
benefit from the advantages of
the effect and accuracy of the
therapy, all the factors contrib-
uting to the success of therapy
must be fine-tuned. For this it
is necessary to calculate the
exact duration and output of
the laser. The mean duration of
ablation is 20 minutes (range,
2 to bb minutes). In addition,
pulling back and repositioning
of the laser fiber is calculated
on the basis of signal change
because the heat deposition in

the tissue cannot be predicted,
which means that a certain
amount of energy can result in
different volumes of coagula-
tion necrosis in different set-
tings (7). Therefore more laser
applicators and more therapy
sessions may be required
depending on the size, number,
and location of the lesion to be
treated. These parameters are
adapted individually according
to the disease of the patient.
In practice, a temperature of
about 60 to 110°C is achieved
in the tumor tissue (8).

MHTepBeHLIVIOHHaH OHKOJ10rns

Puc. 2¢: MBA - urnbl B 0nyxonu, MHTEPBEHLMOHHOE pasMeLLieHne

MO>HO BO3AECTBOBATbL Na3epoM
Ha OMpeLeneHHbIi 06bEM TKaHe.
bnaronapst cpaBHUTENBHO BbICO-
KOW MPOHMLIAEMOCTH (HOTOHOB W
BO3MOXKHOCTbHO 6€3 OCNIOXHEHMI
nepejaBaThb SHEPrUHO Yepes
CBETOBOS, N1a3epbl C U3NyveHnem
B 6/IKHEN MHCPPaKPaCHO YacTy
CMeKTPpa UCnosb3yeTcs

ans JINTT.

Yauwe Bcero, aTo nasep Nd-YAG
(1,064 HM), KOTOPBIN LUIMPOKO MpK-
MEHSIETCS B KIIMHUYECKOMN NpaKTy-
ke. JHeprus NofAaeTCs Ha TKaHu-
MMLLEHM C MOMOLLbH CreLnasbHbIX
nasepHbIx annavkaTopos. JHeprus

Na3epHoro ceeTa nornowaeTcs,
BblI3bIBasi HarpeB TkaHew. Tenno
BbI3bIBAET KOATYNALMIO ONyX0ne-
BOW M OKPY>KatoLLeit TkaHel. YTobbl
3 HEKTUBHO 1 TOUHO NPOBECTY
npoueaypy, He06X0ANMO Y4ECTb
BCe (haKTopbl M HACTPOMTb Nasep.
[ins 3T0r0 HEO6X0AMMO paccum-
TaTb TOYHYH MPOAOSIKMTENBHOCTL
NPOLEAYPbI U MOLLHOCTb 1a3EPHOr0
umnynsca. CpeaHss NpofoIXU-
TENbHOCTb NPOLEAYPbI COCTABASET
20 MUHYT (ananasoH ot 2 1o 55
MuHyT). OAHAKo, BO BpeMsi npo-
Lieaypbl MOXET MEHATLCS MOMOXKe-
HWe BOJIOKOH CBETOBOAA fasepa,
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Fig. 2d: Follow-up post ablation. Homogeneous morphology of the liver

Radiofrequency Ablation
(RFA)

The current standard of care
for thermal ablation therapies is
RFA, which entails the passage
of high frequency alternat-

ing current into the tumor to
induce heat, leading to thermal
tumor necrosis. However, this
technique is limited by the
overall size of the potential
ablation zone and the so-called
“heat sink” effect. The maxi-
mum thermal ablation zone
which can be treated using
RFA is about 4 cm. As a safety
margin needs to be considered

as well, this limits the size of
tumors which can be treated to
less than 3 cm (9).

Accurate targeting of the
tumor is also critical. The “heat
sink” effect occurs when the
tumor is in the vicinity of large
vessels, such as the inferior
caval vein, which can theoreti-
cally impair the heating of the
tumor cells adjacent to these
large vessels, leading to insuf-
ficient ablation and inadequate
therapy. Remnant disease at
the edge of the ablation zone is
often difficult to treat.

MHTepBeHLIVIOHHaH OHKOJ10rnsi

Puc. 2d: Habntopenve nocne abnsaumn. OfHOPOAHAS TKaHb NeYeHu

COOTBETCTBEHHO, M3MEHSTHCS
UMMyNbC, NOITOMY HarpeBaHue
TKaHel CNOXHO NPOrHo3upoBaTh,
MOCKOMbKY OnpefeneHHoe Komu-
YeCTBO NA3ePHON SHEPrUK MOXET
NPVUBECTM K pasnnyHbIM 06bemam
KoarynsiLMOHHOro Hekpo3a (7).
[MoaToMy MOXET NOTPEBOBATLCS
60nbLLE Na3epHbIX annaMkaTopos

1 6oNbLUE CeaHcoB Tepanuu B
3aBMCMMOCTY OT pa3mepa, Yucna

W nokanuaauum 06pa3oBaHuid. ITu
napameTpbl ONPeenstoTCs UHAM-
BMAYaNbHO ANs KXAOro nauueHTa.
Ha npakTuke, B ONyX0neBoi TKaHu
MOXET BOCTUraTbCs TeMneparypa
o7 60 no 110°C (8).

PagnouacTtoTHas abnauus (PYA)
CoBpEMEHHBIM CTaHAAPTOM TEPMO-
abnsUMOHHON Tepanun SBNSETCS
PYA, npu KoTopoi Yepes onyxorb
MpONYCKaeTCs BbICOKOYACTOTHbIM
NEepPEMEHHbIN TOK, YTO Bbl3biBaeT
HarpeBaHue v NPUBOJMT K TEN/OBO-
MY HEKPO3Y OMyXOmu.

OpHako, NpUMEHeHe 3TOro MeTo-
[ia orpaH1yeHo 06LMM pa3MepoM
MOTEHLMANbHOM 30HbI abNSLMM U
TaK Ha3blBaeMbIM « 3PEKTOM
papmatopa». MakcumanbHblii pas-
Mep 30Hbl abnsuum, Mpu NpoBeae-
Hum PYA cocTaBnseT 0Kkomo 4 cM.
C yyeToM npenena 6e30MacHOCTH
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MHTepBeHLIVIOHHaﬂ OHKOJ10rns

Microwave Ablation (MWA)
In order to overcome these
deficiencies of RFA, micro-
wave ablation (MWA) has been
incorporated into the clinical
practice in Frankfurt. A micro-
wave generator emits electro-
magnetic waves through the
tumor, which agitates water
molecules producing friction
and heat, thus inducing cellular
death via coagulative necrosis.
This offers the potential for
consistently higher intratumoral
temperatures, larger tumor
ablation volumes and faster
ablation times. The “heat sink”
effect is less in MWA vs. RFA.
The ablation zones created by
MWA can reach up to 7 cm.
This potentially creates the
opportunity to treat larger tu-
mors percutaneously. Another
aspect about this new technol-
ogy is the faster ablation time.
Satisfactory ablation is often
achieved in under 10 min vs
30 min in RFA. Faster ablation
times translate into improved
patient comfort and decreases
the need for prolonged seda-
tion. With larger ablation zones,
the therapeutic efficacy
probably has the chance to
become equivalent to surgery,
with much less risks involved
(10).

Our data showed that MWA
and RFA are safe and effective
in the treatment of irresectable
primary and secondary lung
tumors.

Summary Statement
Treatment options for primary
and secondary liver cancer:
e Tumor size larger than 5 cm:
TACE, SIRT, chemosaturation
e Tumor size smaller than
5 cm: thermal ablation (LITT,
RFA, MWA).

Treatment options for primary

and secondary lung cancer:

e Tumor size larger than 3 cm:
TPCE, chemoperfusion

® Tumor size smaller than
3 cm: thermal ablation (LITT,
RFA, MWA)
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pasMep OMyXxonew, KOTOpbIE MOXXHO
neuntb PYA, ymeHbLuaeTes [0 3
cM (9).

BarkHoe 3HaueHue Taikke UMeeT
TOYHOE HALENIMBAHME Ha OMyXOJSb.
Korga onyxonb HaxoauTcs B HEMoO-
CPEACTBEHHOM 6MM30CTU OT Takux
KPYMHbIX COCYZ0B, KaK HUXHSS
nonas BeHa, BO3HUKAET «apchekT
paguaTopa», 4To MOXeT YXyA-
LUNTb HArpeB NPUNEratoLLmMX K HeW
OMyXONeBbIX KNETOK, YTO NPUBOANT
K HEAOCTATOYHOW abnsiuum v He-
afiekBaTtHo Tepanuu. OcTaTo4Has
ONyX0Jib MO KParo 30HbI abnsLmm
4acTo TPYAHO NOAAAETCS NEYEHMIO.

MukpoBonHoBas abnsauus (MBA)
[ins Toro 4T06bI NPEOAONETH
BbILLEONMCAHHbIE HEJ0CTaTKM
PYA, Bo OpaHkdypTe B KNMHNYE-
CKO¥ NPaKTUKE CTanu NpUMeHATL
MWKPOBONHOBYtO abnsiumio (MBA).
MwWKpOBOMHOBbIV reHepaTop Npo-
NyCKaeT aNeKTPOMarHUTHbIE BOSHBI
yepes onyxosb, 4TO B36ANTLIBAET
MOfEKy bl BOAbI C 06pa3oBaH1em
TPEHUA W Tenna, TemM cambiM Bbl-
3bIBast rnéesnb KNeTkM ¢ NOMOLLbHO
KOarynsILMOHHOrO Hekpo3da. 310
OTKPbIBAET BO3MOXXHOCTH NSt
60MbLLEr0 NOBbILLEHNS TemMnepa-
TYpbl BHYTPY OMyX0mu, abnsummn
onyxoneil 60bLUEr0 pa3Mepa u
COKpALLIEHMs BpeMeHu abnsumu.
«JppexT paguatopa» npu npo-
BefeHun MBA MeHbLUe, YeM npu
PYA. 3oHa abnsuum npu MCNonb3o-
BaHunm MBA mMoXeT aoxoanTb 0 7
CM, YTO JaeT BO3MOXHOCTb NEUMUTH
6O0MbLLME OMYXOMN YPECKOXKHO.

Institute for Diagnostic and
Interventional Radiology
Johann Wolfgang Goethe
University Hospital
Frankfurt am Main
T.Vogl@em.uni-frankfurt.de

[pyrvm acnekToM HOBO TEXHO-
noruv sensieTcs 6onee KOPoTKOE
Bpems abnsuuu. YoBneTsopu-
TenbHas abnsums 4acTo fOCTH-
raetcs 3a 10 MuH npoTus 30 MUH
npu PYA. Bonee KopoTkoe Bpems
abnsumm yMeHbLLAeT NOTPEBHOCTb
B LJMTENBHOM CeAaumMn naumneHTa v
YBENMYNBAET KOMCPOPTHOCTb MPO-
BeZieHUs npoLefypbl. Mpu 6onbLumx
30Hax abnsiuum, TepaneBTMecKas
3(pheKTUBHOCTb NPOLELYPbI, BE-
POSITHO, 9KBMBANEHTHA OnepaLum,
HO C ropasfo MEeHbLLIMMI prUCKamu
(10). [laHHble HawwMx uccnefoBaHuit
CBUAETENbCTBYHOT 0 TOM, 4TO MBA
n PYA sBnsitoTcs 6€30nacHbIMY 1
3(HEKTUBHBIMM METOLAMM NEYE-
HUM Hepe3eKTabeNbHbIX NePBUYHbIX
W BTOPWYHbIX OMyXONel NEerkux.

3aknioueHue

BapuaHTbl neveHus Ans nepBrUYHO-

rO W BTOPUYHOIO paKa neveHu:

+ Paamep onyxonu 6ombLue 5 cM:
TAX3, CBPT, xummnocaTypaums

+ Paamep onyxonum MeHblLe 5 cM:
Tepmoabnsums (JIATT, PHA,
MBA)

BapwaHTbl neyenns ans nepeuyHo-

FO M BTOPMYHOTO PaKa Nerkux:

+ Paamep onyxonm 6orblue 3 CM:
TPCE, xumnocatypaums

+ Pasmep onyxonum mMeHbLUe 3 CM:
Tepmoabnsums (JIATT, PYA,
MBA)
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Arthroplasty of the
Elbow Joint: Total
Elbow and Radial
Head Replacement

Background

The elbow joint consists of
three different articulations
within one capsule. Movement
of the elbow joint is not only
limited to flexion and extension
as well as pro- and supination
but also includes a less obvious
varus/valgus movement and a
ventral/dorsal shift of the radial
head with a changing center

of rotation. As a result, apart
from the joint surface of the
humero-radial, the humero-
ulnar and the proximal radio-
ulnar joint, an intact capsule-
ligament apparatus is crucial
for proper functioning of the
elbow.

Due to its complexity, replace-
ment of parts or the entire
elbow joint — even more than
other joints — requires proper
indication and preoperative
planning as well as surgical and
postoperative management in
order to minimize the risk of
possible complications.

Keywords: Total elbow arthro-
plasty, radial head arthroplasty,
semi-constrained prosthesis,
acute elbow fracture, osteoar-
thritis of the elbow, inflamma-
tory arthritis, surgical technique

Indications

Total Elbow Replacement
Although total elbow arthro-
plasty (TEA) efficiently reduces
pain levels and increases range
of motion, conservative treat-
ment and joint-preserving
surgery (arthroscopic debride-
ment and release) should be
preferred whenever possible.
According to current data,
inflammatory osteoarthritis as
a result of rheumatoid arthritis
(rA) is the leading cause of TEA
(78-85% of all cases).

Primary osteoarthritis, posttrau-
matic osteoarthritis and acute
fractures of the distal humerus
or the proximal forearm make
up for the remaining cases

(9; 15) (Fig. 1). In specialized
clinics, the number of post-
traumatic cases after failure

of open reduction and internal
fixation (ORIF) is increasing.
While reconstruction of acute
fractures should be tried when-
ever possible, distal humerus
fractures AO type 13 B3 and
C3 potentially require joint
replacement especially in the
elderly (Fig. 2). Rarely, TEA can
be necessary after resection of
a bone, soft-tissue or meta-
static tumor around the elbow
joint (13).

OpToneanyeckas xupyprus

JHAOoMNpoTe3upoBaHue
JIOKTEBOI0 CyCTaBa:
3aMeHa Bcero JIOKTS
WNKU 3aMeHa ronoBKK
NIy4eBOU KOCTH

O6wue ceepeHUs

JloKTeBoM CycTaB COCTOMT U3 Tpex
PasfIMYHbIX CyCTABOB, KOTOPbIE
HaxoAsTCA B 0OAHOM Kancyne.
[lB>xeHNs B NOKTEBOM CyCTaBe He
OrpaHMu4MBaOTCA TOMBKO CrbaHu-
€M 11 pa3rnbaHnem u npo-u cynuHa-
LiMei, HO TaKXe BKIIHoYaeT B cebs
MeHee 3aMeTHble BapyCHble / Basb-
TYCHbIE ABVWXKEHMS 1 BEHTPANbHbIE
/ Bop3anbHble CABMIM FOJIOBKM
Ny4EBON KOCTU C U3MEHSIHOLLMMCS
LIEHTpOM BpalLLieHus. [oatomy, ans
HOPMarbHOrO (PYHKLMOHMPOBA-
HWS NOKTS, KPOME NOBEPXHOCTEN
neyenyyeBoro, NieYeNoKTeBOro
11 NPOKCMMANbHOrO Ny4enoKTeBOro
CYyCTaBOB, peLLatoLLee 3HaYeHne
MMEET COCTOSHME KancCyno-CBA304-
HOro annapara.

A3-3a CNOXKHOr0 CTPOEHMS NOKTS,
3aMeHa ero 4acTv unu BCero
NIOKTEBOTO CycTaBbl TPE6YeT, Aaxe
6onblue, YEM APYTue CycTaBbl,
MNPaBMIBLHOMO HA3HAYEHNS U MPEo-
nepaumnoHHOM NOArOTOBKM, a TakKe
XMPYPrUYECKOMA TEXHUKM U NOCHe-
Onepaum1oHHoi peabuamnTaumn ans
TOr0, YTO6bI CBECTH K MUHUMYMY
PUCK BO3MOXKHBIX OCMOXXHEHNIA.

KnioyeBble cnoBsa: ToTansHoe
3HONPOTE3NPOBAHNE IOKTEBOrO
CyCTaBa, 3aMeHa rofioBKy Ny4eBoit
KOCTH, I'IOJ'IyCBﬂ3aHHbIﬁ npores,
TpamaTU4ECKMii NEPenoM NOKTS,

0CTE0apTPUT JIOKTEBOTO CYCTaBa,
BOCMANUTESbHbIIA apTPUT, XMPYprut-
yeckasi TexHuKka

MokasaHus

MonHasi 3aMeHa NIOKTEBOro
cycTaBa

HecMOoTps Ha To, 4TO TOTanbHOe
3HAONPOTE3MPOBAHME NIOKTEBOMO
cyctasa (TOJIC) aphekTnBHO
yMeHbLUAET 60N1EBOM CUHAPOM 1
YBENMYNBAET ANANa30H ABVKEHUN,
CnefyeT OTAATh NPEANOUTEHME,
KOrja aTo BO3MOXHO, KOHCEp-
BaTMBHOW TEPANUK W XMpyprim,
KOTOPasi MOXET COXPAHUTL CYCTaB
(apTpoCKONUK C XMPYPrnvecKoil
06paboTKOM, HanpuMep).

Mo nmetoLLmMMCs faHHbIM, BOCNa-
JMTENbHBIA OCTE0APTPHT, Kak pe-
3ynbTar PeBMaToOMAHOrO apTpuTa
(PA), siBnsieTcs BeyLLei NPUYNHON
TOAJC (78-85% BCex cnyyaes).
[MepBUYHbIA OCTE0APTPUT, MOCT-
TpaBMaTUYECKNE 0CTE0APTPUTI,
nepenoMbl ANCTaNbHOTO OTAENa
Ne4eBoi KOCTW Wi NPOKCUMaTb-
HOrO Npeaneybs ABASIOTCA NPUUK-
Hamu OCTABLUEWCS YaCTH Cry4aes
(9; 15) (puc. 1).

B cneunannanpoBaHHbIX KUHK-
Kax, Y1Cno nocTTpaBMaTUHECKMX
OCIOXHEHWIA NOCne HeyAaqHO
OTKPbITOW PEAYKLMM W BHYTPEH-
Heit oukcaummn (OPBQ®) pacter.

B T0 Bpems Kak peKOHCTPYKLUMS
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Fig. 1: Potential indications for total elbow replacement — x-rays in an antero-
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posterior view, a: Inflammatory osteoarthritis, b: primary osteoarthritis,

c: posttraumatic osteoarthritis

Radial Head Replacement
The radial head in particular
plays an important role in stabi-
lizing the elbow joint especially
under valgus stress. Traumatic
fractures of the radial head

can either appear isolated or
accompanied by concomitant
injuries to the elbow joint.

Mason type | fractures usually
allow functional treatment and
rarely require surgery. Plate or
screw fixation is the treatment
of choice for Mason type I
fractures. Replacement of the
radial head should be con-
sidered in multy-fragmentary
Mason type Il and IV radial
head fractures if osteosyn-

thetic reconstruction cannot
be achieved (22) (Fig. 3). Ring
et al. reported in 2002 that all
multi-fragmentary radial head
fractures with more than three
fragments — whether they
appear isolated or in combina-
tion with fractures of the distal
humerus or proximal ulna —
should be treated with radial
head replacement (26). Since
then, implants and surgical

technique have been improved.

Current data shows good
results after reconstruction of
the radial head. Therefore we
believe that ORIF should be
preferred over radial head re-
placement whenever possible
(6, 14, 16).

JyOHan

OpToneanyeckas xupyprus

Puc. 1: MoTeHumanbHble nokasaHus ANns NONHON 3aMeHbl IOKTEBOrO CycTaBa - PeHT-
reH (nepedHe-3aaHss Npoekuns) a: BocnanutenbHblidl 0CTE0APTPUT, b: NepBIUYHbIi
0CTE0apTPUT, C: NOCTTPaBMATUYECKMA OCTE0PTPUT

nepenomoB J0SKHa NPOBOANUTCS
BCerfa, Korja aTo TOJbKO BO3-
MOXXHO, NEPENOMbI AUCTaNBLHOMO
oTAena nneyvesoii koctv 13 - B3

1 C3 (no knaccucpukaumm AO)
NoTeHUManbHO TPEBYOT 3aMeHbl
cycTaBa, 0COBEHHO B MOXUIOM
Bo3pacTe (puc. 2). MHorga TAJC
MOXeT BbITb He06Xx0auMa nocne
PE3EKLMM KOCTEN, MATKNX TKaHEN
N METACTaTUYECKUX ONYXONeN B
06nacTu NoKTEBOro cyctasa (13).

3ameHa ronoBKy Nly4eBOi KOCTH
["0noBKa Ny4eBoi KOCTU Urpaet
Ba>XKHYH POfb B cTabunmsaumnm
NIOKTEBOr0 CycTaBa, 0CO6EHHO Mpy
BanbrycHOM CTpecce. TpaBMaTuye-
CKue NepesioMbl rofioBKY Ny4eBon
KOCTW MOTYT 6bITb 30MPOBAH-

HbIMM MW C COMYTCTBYHOLLMMM
TpaBMamm NIOKTEBOr0 CycTasa.
lMepenoms | no Mason 06bi4HO
nevar (yHKUMOHANBHO, OH1 peaKo
TPEOYHOT XUPYPryuyeckoro BMeLLa-
TenscTea. Oukcaumns N1acTUHOM
W BUHTaMM SBNISETCS METOAOM
BblGOpa Npu NeyeHnn nepenomos ||
no Mason. 3ameHy ronosku nyye-
BOJ KOCTM CliefyeT paccMaTpusaTh
npu ockonbyaTbix nepenomax i u
IV no Mason, ecnu He MOXeT 6bITb
NPOBEAEHA PEKOHCTPYKLMS € MOMO-
LI OCTEOCHHTESA (22) (puc. 3).
Ring u coasT. coo6Lmnm B 2002
FOAY, YTO NPW BCEX MHOTO-
0CKOSbYATLIX MEePesioMax roaoBku
Ny4eBOi KOCTH C 6onee ueM Tpems
OCKONKaM¥ (M30MPOBAHHBIX UMK B
COYeTaHum ¢ nepenoMami aucTanb-
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Fig. 2: Computed tomography of a C3 distal humerus fracture — A: Coronal
view, B: Sagittal view of the ulnar joint compartment, C: Sagittal view of the
radial joint compartment. tro = trochlea, cap = capitellum, ol = olecranon,
hum = humerus, ol = olecranon, rh = radial head

Types of Implants

Total Elbow Arthroplasty

TEA can be performed by using
a constrained or an uncon-
strained prosthesis. The latter
requires intact soft tissues in
order to provide sufficient sta-
bility. Constrained prostheses
on the other side offer a high
level of stability but their rigid-
ity bears greater risk of aseptic
loosening due to higher shear-
ing forces (7, 20). As a conse-
qguence, semi-constrained pros-
theses have been developed to
replace constrained implants.
They allow a varus-valgus
movement of +/- 7° in order to
decrease the aforementioned
risk of aseptic loosening (19).

Cemented TEA shows higher
survival rates compared to
uncemented components (9).
As of right now, evidence is
lacking to support whether
stem length influences implant
survival. Revision surgery
later in life is highly likely for
young patients undergoing
TEA. Therefore — if prosthetic
replacement is necessary — a
short stem should be used for
young patients as it facilitates
implant replacement. Modern
implants have a convertible

design. A conversion from
constrained to unconstrained
—and vice versa — as well as
from hemi- to total arthroplasty
is possible. Hemiarthroplasty
can be considered — especially
in the low-demand, elderly
patient — in cases of type B3
distal humerus fractures (23).

Radial Head Replacement
Since the size of the radial
head does not necessarily cor-
respond to the size of the
neck, convertible prostheses
for radial head replacement
have been developed. They
allow the combination of dif-
ferent head, neck and stem
sizes in order to avoid over- and
understuffing, respectively

(2). If monopolar implants fail
to reach proper radiocapitellar
alignment, bipolar prostheses
can be used to reduce the risk
of radial head dislocation —
even though monopolar radial
head replacement shows bet-
ter primary stability (24). Similar
to unconstrained TEA, bipolar
radial head replacement lowers
shearing forces and subse-
quently the risk of aseptic
loosening. The combination of
cemented fixation, long stem
and bipolar prosthesis leads

Puc. 2: KomnbtoTepHas Tomorpadust C3 nepenoma AucTanbHOro 0TAena nneyveBom Ko-
cTu - A: ©poHTanbHbIii BUA, B: carnTTanbHbii BUA NONOCTY MNEYENOKTEBOrO CyCTaBa,
C: carutTasbHblid BUA MOIOCTY NieYeny4eBoro cycrasa. tro =610k nneyeBoi KocTy,
cap =ronoBka nne4eBoii KOCTH, ol = NOKTEBOI OTPOCTOK, hum = nneyesas KoCTb, rh =

ronoBKka ly4eBoi KocTv
HOro oTaena nne4vyeBon KOCTU UK

MPOKCUMANbHOrO OTAENA NOKTEBO
KOCTW) CneayeT BbINOMHATL 3aMeHy
ronoBKM nyyeBoil kocTu (26). C Tex
nop, UMMNaHTAaTLI U XMpypriye-
CKast TEXHWKA Oblin 3HAUUTENBHO
YCOBEpLUEHCTBOBaH!. [locnefHue
JaHHblE B IUTepaType CBUAETEb-
CTBYIOT O XOPOLLMX pe3yrbTarax
nocne PeKOHCTPYKLMM FONOBKM
nyyeBoi kocTu. MoaTomy Mbl
cumntaem, 410 OPBO pomxHbl 6bITh
NPEeLNoYTUTENbHEE, YEM 3aMeHa
FOMOBKM y4€BON KOCTH, KOTfia 3TO
BO3MOXHO (6; 14; 16).

Buabl uMnnaHTaToB

MonHas 3aMeHa NOKTEBOr0
cycTaBa

T3NC MoXET 6bITb BbINOMHEHO C
UCMOMb30BaHNEM CBA3AHHOMO M
HeCBS3aHHOro NpoTe3oB.. locnes-
HUiA TPEBYET MHTAKTHbIX MSATKMX
TKaHel ans Toro, YTobbl 06ecne-
YWTb JOCTATOUHYH) CTAOMIBHOCTD.
CBsi3aHHble NpOTE3bl, C APYroi
CTOPOHbI, 06€CNEYMBAIOT BbICO-
KWW YPOBEHb CTABUIBHOCTH, HO WX
PUrNAHOCTb HECET BOMbLLUMIA PUCK
aCenTNYECKOro pacliaTbiBaHMS
3a CYET yBENMYEHMS NMONEPEYHbIX
asuxenui (7; 20). MoaTomy 6binm
pa3paboTaHbl NONYCBA3AHHbIE
NPOTE3bl ANs 3aMeHbI CBA3AHHbIX
nmnnaHTaTos. OHu o6ecrneunsaoT
BapyCHO-BaNbryCHbIE ABUXKEHM-

USi+/- 7 °, 4TO YMEHbLUAET BbiLLe-
YNOMSIHY T PUCK aCEMTUYECKOro
pacLatbiBaHus (19).

TONC ¢ uemeHTHOM (hukcaumeit
nokasbiaeT 60/1e€e BbICOKME M0-
KasaTenu BbXXMBAEMOCTM MO CpaB-
HEHWIO C HELIEMEHTUPOBAHHbIMM
KOMMoHeHTamm (9). B HacToswumiA
MOMEHT HET J0CTaTOYHO AaHHbIX,
4TO6bI 10KA3aTb, UTO A/IMHA HOXKM
UMnnaHTaTa BAMSET Ha ero Bbl-
XXMBAEMOCTb. Y MONOAbIX NALUNEH-
T08B, nepeHeciumx TIJIC, Becbma
BEPOSITHA PEBU3NOHHAS XUPYPrus
cycrasa. [loaTomy ecnv npoTe-
31pOBaHNe HEOOXOANMO, ANS HUX
[O/MKEH ObITb UCMONb30BaH NPOTES
C KOPOTKOW HOXXKOW, MOCKOMbKY 3TO
obneryaeT 3aMeHy MMniaHTaTa.
CoBpeMeHHble MMNAAHTaTbl UMEIOT
MOZY/bHbI An3aiiH. Bo3MOXHO ero
npeobpas3oBaHme U3 CBA3AHHOMO B
HECBSA3aHHbINA 1 HAO0BOPOT, a TaKkxe
nepexos 0T YaCTUYHOO K MOMHOMY
9HAOMPOTE3MPOBAHMIO CYCTaBa.
emmapTpONnacTvka NpoBOANTCS
04eHb PEJIKO, TONBKO Y MOXUIbIX
nauwenTos cnyyae B3 nepenoma
AMCTaNbHOTO OTAENa NNeYeBoi
KocTy (23).

3ameHa ronoBKM Jly4eBOi KOCTH
lMockonbKy pa3Mep ronosku
Ny4EBOM KOCTK He BCerpaa cooT-
BETCTBYET pa3Mepy LUenk, AN
3ameHbl FONOBKM Ty4eBOW KOCTH,
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Fig. 3: Computed tomography of radial head fractures — A1: Mason type |
fracture coronal view, A2: Mason type | fracture (axial view), A3: Mason type
| fracture (sagittal view), B: Mason type Il fracture (sagittal view), C: Mason
type Il fracture (sagittal view), D: Mason type IV fracture (sagittal view).

cap = capitellum, rh = radial head, ul = ulna, tro = trochlea, rad = radius,

ol = olecranon

to good clinical results after
radial head arthroplasty (3). In
cases of osteoarthritis of the
complete radial column, radio-
capitellar joint replacement is
possible.

Surgical Technique and
Postoperative Management
Total Elbow Replacement
Under general anesthesia with
the patient supine, the arm is
placed over the chest allowing
full flexion of the elbow joint.

A straight longitudinal skin inci-
sion is performed right over the
tip of the olecranon. The ulnar
nerve is always decompressed
and transposed anteriorly (Fig.
4). Using a Bryan-Morrey ap-
proach (21) the insertion of the
triceps is carefully reflected in
continuity with the ulnar peri-
osteum as well as the forearm
fascia. After humeral release
of the capsule along with the
collateral ligaments, the elbow
joint can be dislocated and

OpToneanyeckas xupyprus

Puc. 3: KomnbroTepHas Tomorpadms nepenoMoB rofosku nyqesoi koctu- Al: Tun |
no Mason (ppoHTansHbli Bug), A2: Tun | no Mason (akcvanbHbiid Bug), A3: Tun | no
Mason (caruTTanbHbiid Bug), B: Tun Il no Mason (caruttansHbid sug), C: Tun Il no
Mason (caruttanbHbii Bug), D: Tun IV no Mason (caruTTanbHblii BUA). cap = ronoBka
nfe4eBon KOCTW, rh = ronoska fy4eBoi KocTy, ul = NokTeBas KOCTb, tro =610k nneye-
BOM KOCTW, rad = ny4eBas KOCTb, 0l = NOKTEBOM OTPOCTOK

6b1nv paspaboTaHbl GUNONspHbIe
npoTesbl. OHK NO3BONSIOT COYe-
TaTb Pa3fNyHbIE FONIOBKM U HOXKM
pasHbIX pasmMepos, 4To6bl U3be-
XaTb U36bITOYHOTO UK HeJocTa-
TOYHOrO 3anofHEHNS CycTaBa (2).
Ecnu ¢ noMoLLbto MOHOMONSAPHBIX
WMMNNIaHTATOB HE YAAEeTCS AOCTUYb
Haanexallero pagmokanuTensp-
HOTO BbIPaBHMBAHMSA, MOTYT ObITb
CNONb30BaHb! 6UNONSPHbIE NPO-
Te3bl 1 CHXKEHNS pUCKa BbiBUXA
FONOBKM f1y4eBON KOCTH, HECMOTPS
Ha TO, 4TO MOHOMONSAPHbIA NPOTE3

FONOBKM y4eBON KOCTW NOKa3blBa-
€T JyYLLYO NEPBUYHYHO CTabUIb-
HOCTb (24). AHanormuHo TIJIC ¢
HECBA3aHHbLIM NPOTE30M, Buro-
NsipHas 3amMeHa rofoBKy Ny4eBoit
KOCTM YMEHbLLAET NONEPeyHble
ABVKEHMS U, CNEA0BATENBHO, PUCK
acenTMyeckoro pacllatbiBaHus.
CoueTaHue LIeMEHTHON drkcaLmm,
ANMHHOM HOXKM 1 BUNONSIPHOTO
npoTesa o6ecneunBaeT xopoLune
KIMHUYECKMe pesynbTaThbl SHAO-
NPOTE3WPOBAHMS FONIOBKM Nly4EBO
KocTu (3). B cnyyasx BblpaXXeHHOro
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Fig. 4: Decompression of the ulnar
nerve. Arrows point to the ulnar
nerve.

* = first motor branch of the ulnar
nerve

preparation of the humerus and
the ulna can be performed in
order to be able to insert trial
components.

Especially in osteopenic/oste-
oporotic patients care has to be
taken to avoid fracturing when
preparing the ulnar and humer-
al shaft. After trial reduction,
range of motion and proper
alignment is evaluated and sub-
sequently cemented insertion
of the definitive components
using cement stoppers is per-
formed. A cortical bone graft

is placed behind the ventral
flange of the humeral compo-
nent. Depending on joint stabil-
ity, the elbow prosthesis can
be linked or left unconstrained.
To assure correct positioning of

el
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all components intraoperative
X-rays in an antero-posterior

and lateral view are performed.

After refixation of the collateral
ligaments and transossary re-
attachment of the triceps, the
wound is closed over a Redon
drain and sterile dressings are
applied (Fig. 5).

The arm is then fully extended
and placed in an anterior upper
arm splint. Pain management
should be adjusted accord-
ing to the patient’'s demands.
Active extension has to be
avoided for 6 weeks postop-
eratively. Patient compliance
is essential as the patient is
advised to permanently avoid
lifting weights of more than

5 kg on a single event and

0CTe0apTpuTa Ny4eBO KOCTH,
BO3MO>XHA 3aMeHa nneyeny4eBoro
cycTaBa.

Xupypruyeckas TexHuKa u
nocneonepauyoHHoe BeieHue
MonHas 3aMeHa NOKTEBOro
cycTaBa

Onepauwns BbINOAHAETCA NOA
O6LLMM HapKO30M. MaumneHT nexxut
Ha CMWHE, ero pyka HaxoauTcs Ha
rpyam, 4To obecneunBaeT ee non-
HOe crnbaHme B NOKTEBOM CyCTaBe.
[MpsiMble MPOAOMbHbIE pa3pesbl
KO>XW BbIMONHAETCS NPSAMO Hag
KOHYMKOM JIOKTEBOrO OTPOCTKA.
JlokTeBoit HepB 0CBO6OXAAETCS

W CMeLLaeTcs knepeau (puc. 4).
[Mpn noaxogae Bryan-Morrey (21)
MO>HO yBMAETb MECTa NpHKpenne-
HUS TPEXTNABOW MbILLILbI NeYa K
HaAKOCTHWLE NOKTEBOW KOCTH, @

OpToneanyeckas xupyprus

Puc. 4: [lekomnpeccus JIOKTEBOrO HepBa.
CTpenku ykasblBaoT Ha NOKTEBOIA HEpB.
* = nepBas iBUraTenbHasi BETBb JIOKTE-
BOrO HepBa

Taikoke dhacumun npeanneydbs. I1o-
CNe OTKPbITUS Kancyfbl ¢ naTe-
panbHbIMK CBSA3KAMM, FIOKTEBOA
cycTaB 06HaXXaeTcs U NPOBOANTCS
MOAroTOBKA NNEYEBOW 1 TOKTEBOM
KOCTEi AN pa3MeLLEeHns NPOBHbIX
KOMMOHEHTOB MpoTe3a.

Y naumneHToB ¢ 0CTEONEHMEN /
0CTEe0nopo3oM HeobXoAMMO Aenathb
3T0 0CO6EHHO OCTOPOXXHO, YTOObI
n3bexarb nepenoma anadmasa.
[Mocne npoBepkn NPO6HOro Moayns,
[Mana3oHa ABMXEHWUS U Haanexa-
LLIer0 BbIpaBHMBAHMS, BbIMONHAETCS
YCTaHOBKA NOCTOSHHBIX KOMMO-
HEHTOB C LIEMEHTHOM (hukcaLmeil.
TpaHcnnaHTar U3 KopTUKaNbHOM
KOCTM pasMeLLaeTcs no3asm
BEHTPANbHOrO (hnaHLa nneveBoro
KOMMNOHeHTa. B 3aBucumocTy oT
CTabubHOCTH CyCTaBa, NpoTes



Orthopedic Surgery

FlenlsLio)

Medical »emyiHcion

HOOHAN

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Fig. b: Total elbow replacement.

a — lateral view after cemented insertion of the ulnar
component (uc) and the humeral component (hc).

b — axial view after reduction of a semi-constrained

prosthesis.

ol = olecranon, hum = humerus

more than 1 kg repetitively.
No forced elbow movements
should be performed. Clinical
and radiographic results have
to be evaluated on a regular
basis (Fig. 6).

Radial Head Replacement

If the radial head is affected
and can’t be reconstructed, it
should be replaced as well. By
separating the anconeus mus-
cle and the extensor carpi ul-
naris muscle (Kocher approach)
and detaching the lateral collat-
eral ligament (LCL), exposure
of the humero-radial and the
proximal radio-ulnar joint can
be achieved and preparation of
the radius can be performed
subsequently. The LCL has to
be reattached after implanta-
tion of the prosthesis to avoid
postero-lateral instability. To
avoid overstuffing, the plane
of the articular surface of the
radial head prosthesis should
be placed even with the lateral
edge of the articular surface of
the sigmoid notch of the ulna
(8). Because of the fact that
the radial fovea has a con-
cave shape while radial head
implants are flat, the prosthesis

can even be placed 2 mm dis-
tally to the articular surface of
the sigmoid notch (5) (Fig. 7).

If proper alignment of the
humero-radial joint can't be
achieved, a bipolar radial head
prosthesis should be used (Fig.
8). In case of affection of the
capitellar cartilage, radiocapitel-
lar arthroplasty can be consid-
ered.

Results and Complications
Total Elbow Arthroplasty
TEA efficiently reduces pain
levels while improving range of
motion and therefore provides
good clinical results regardless
which particular prosthesis is
used (18). The Kaplan-Meier
survival rate is 90.2% at 10
years and 85.1% at 18 years.
Patients undergoing surgery
by more experienced surgeons
performing 10 or more TEAs
per year achieved significantly
higher survival rates (83% vs
89% after 18 years). Cementa-
tion — especially of the ulnar
component — provides bet-

ter long term survival (15).
Overall, the incidence of TEA
is decreasing as a result of

Puc. 5: MNonHas 3ameHa nokTs:

OpToneanyeckas xupyprus

a - JlaTepanbHbli BUA NOCE LEMEHTHOM (uKcaLmu NOKTEBOrO
KOMMOHEHTa (uc) v nneyeBoro koMrnoHewTa (hc)).

b - akcuanbHbIii BUA NoCNe peayKumy NonycBsi3aHHOro NpoTe3a.
ol = NoKTeBOM OTPOCTOK, hum = Nneyesas KOCTb

MOXEH BbITb CBS3aH UMM OCTaBMEH
HecBs3aHHbIM. [ns o6ecneverms
NPaBuIIbHOO NOMOXEHUS BCEX
KOMMOHEHTOB NPOBOAMTCS MHTPA-
OnepaumnoHHOE PEHTIEHOBCKOE
nccrneaoBaHue B NepefHe-3afHel
1 60oKoBOM Npoekumsix. Mocne
pedmkcaLmm natepanbHbIX CBA30K
W NPUKPENIEHNA TPEXTaBon
MbILLILbI N71EYa, paHa 3aKpbiBaeTcs,
yCTaHaBnMBaeTCs ApeHax PefoHa,
W HaKNaabIBaeTCs CTEPUIbHAs No-
Bsi3Ka (puc. 5).

3aTeM Ha NONHOCTbH Pa3orHy-
TYH PyKY HaKnafblBaeTCs! WiHa.
WHamBuayansHo nogbupaeTcs
o6e36onusanue. CregyeT u3-
GeraTb yYBENNYEHNS aKTUBHOCTY B
cycTaBe TeueHue 6 Hefenb nocne
onepauuu. Takxe naumneHT JoMKeH
n36eratb NOJHATUE TSKECTEN
Gonee 5 Kr 3a 0AuH pas, u 6onee 1
K MpW MOBTOPHbIX Harpy3kax. He
AOMKHbI BbINONHATLCS POPCHPO-
BaHHble [BWXeHUs. KnuHnyeckue u
PEHTTEHONOTMYeCKNe pesynbTaThl
AOMKHbI MPOBEPSITLCS HA Perynsip-
HOI OCHOBeE (puC. 6).

3aMeHa rosIoBKU Ny4eBOM KOCTH
Ecnu ronoska ny4eBoid KOCTW He
MO>eT ObITb BOCCTAHOBNEHA MYTEM
PEKOHCTPYKLWK, E€ CNeSyeT 3ame-

HUTb. [Mocne pasgfeneHns NoKTeBOM
MbILLILbI U IOKTEBOrO pa3rnbaresnb
3anscTbs (soctyn Koxepa) n oTae-
NEHUs naTepanbHON konnatepanb-
Hoii cBsisku (JIKC), obHaxatoTcs
nneyeny4YeBoi n NPOKCUMManbHbI
Ny4enoKTeBOI CyCTasbl U MPOBO-
ANTCA NOATrOTOBKA NY4EBOM KOCTM.
JIKC pomxHb! 6bITb CHOBA Npw-
KpenneHbl NOCne MMnaHTaumm
npoTe3a, 4Tobbl N3bexarsb 3aaHee-
6OKOBOM HECTABMMBLHOCTY CyCTaBa.

YT06bI M36€XaTh M36bITOHHOrO
3anosHeHws, CycTaBHas nosepx-
HOCTb NPOTE3a rONOBKM Ny4EBOM
KOCTW [OMKHa ObITb pa3meLleHa

C naTepanbHOro Kpasi CyCTaBHOM
MOBEPXHOCTW NY4EBON BbIPE3KM
NOKTEBOM KOCTH (8). B CBA3M C TeM,
4TO NyyeBas AMKa UMEET BOTHYTYIO
hopMy, a MMNAaHTaTbI NAOCKKe,
MPOTE3 MOXKET ObITb Pa3MeLLEH

Ha 2 MM AUCTasNbHee CyCTaBHOM
NOBEPXHOCTY Jly4eBOiA BbIpeaku (D)
(puc. 7). Ecnu Hapnexatuee Bbipas-
HUBAHWe NeYeny4eBoro cyctasa
HE MOXET ObITb ObITb AOCTUIHYTO,
CReLyeT UCMonb3oBaTh 6unonsip-
HbIA NPOTE3 FONIOBKM J1y4EeBON
koctu(puc. 8). B cnyyae nopaxe-
HUS XPAILLA FONIOBKM, MOXET 6bITb
NpOoBEefeHa paanoKanuTennspHas
apTponnacTuka.
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Fig. 6: Total elbow and radial head
replacement — x-ray in an anteropos-
terior view

improved systemic therapy for
rheumatoid arthritis. Nonethe-
less, numbers of TEA as a re-
sults of primary and secondary
osteoarthritis as well as acute
fractures are rising (11).
Voloshin et al. report a compli-
cation rate of 24.3% after TEA
with posttraumatic sequelae
leading to complications more
frequently than other indica-
tions (29). Unlinked and con-
strained implants show equal
overall complication rates but
constrained prostheses show
significantly higher aseptic
loosening rates due to shearing
forces and polyethylene wear
(13.7% vs 10.1%) while joint
dislocation and disassembly is
seen more often with unlinked
components (4.9% vs 1.4%).
Implant failure in terms of
fractured components has
been reported in 2.9%. Intraop-
erative and postoperative frac-
tures of the elbow are seen in
3.0% and 2.4%, respectively.
Lesions of the ulnar nerve and
functional deficits of the triceps
have been noted in 2.9% and
2.4%, respectively.

The rate of deep infection and
septic loosening has decreased
over the years from 9% (12)

t0 3.3% (29) but is still higher
compared to hip, knee or shoul-
der arthroplasty which could be
a result of the thin soft tissue
cushion of the elbow joint as
well as of immunosuppressive
therapy of patients with rA. It

Puc. 6: MonHas 3amMeHa NoKTS 1 ronosku
Ny4eBON KOCTW — PEHTIEH B NepefHe-3aj-
Heli NpoeKLmm

PesynbTaTbl U OCNOXHEHMA
MonHas 3aMeHa NIOKTEBOro
cycrasa

TIJC 3chheKTUBHO yMEHbLIAET
60ONEeBON CMHAPOM, yNy4lLaeT Ana-
Na30H [BMXXEHWIA W, CIEfOBaTEb-
HO, 06ecneynBaeT XopoLUme KiuHu-
yeckue pesynbTaTbl He3aBMCHMO
OT TOr0, Kakon UIMEHHO NPOTE3
ncnonb3aosancs (18). Mokasatens
BbIXMBaemocTh Kannava-Meiiepa
coctasnset 90,2% B 10 net u
85,1% B 18 neT. Y naumeHTos, ko-
TOpbIM Onepaunto caenanm 6onee
OMbITHbIE XUPYPTU, BbINONHSIHOLLME
6onee 10 TAJIC B rog, [OCTUrHY-
Thl 3HAUMTENLHO 60fEE BbICOKNE
rnokasaTenu BbxusaeMocT (83%
vs 89% nocne 18 ner). Oukcaums

C NMOMOLLbHO LiEMEHTa, 0COBEHHO
NIOKTEBOT0 KOMMOHEHTA, 06€-
cneynBaeT 6onee JONrOCPOUHOE
BbIXuBaHue (15). B uenom, umcno
npoBoAuMbIX TOJIC ymeHbLuaeTes
B pesynbTare yNyuLleHus CUCTeM-
HO¥ Tepanim peBMaTonaHoro
apTpuTa. HanpoTtue, KONM4ecTBO
TOJC BcneacTeie NepBUYHBIX 1
BTOPMYHbIX OCTEAPTPUTOB, a TaKXe
TpaBMaTUYECKUX NEPENOMOB BO3-
pactaer (11).

Voloshin ¢ coasT. coobLmnm, 4to
T3JC no noBogy nocTTpasmatu-
4eCKMM MepenoMoB, BbI3bIBAET
OCMNOXKHEHUS YalLle, YeM Npy ApYrux
MoKa3aHmsIX, NokasaTtenb 0CMOXHe-
Huit cocTasnseT 24,3% (29). Hecas-
3aHHbIE ¥ CBS3aHHbIE UMNIAHTATbI
noKasblBaKT 0AMHAKOBbIE 06LLMe
noKasaTenm OCNOXHEHWI, HO
CBSI3aHHble MPOTE3bl NMOKA3bIBAOT
3HauMTENbHO 60Nee BbICOKME MO-
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Fig. 7: Correct implantation of a radial head prosthesis using
a Kocher approach. The proximal end of the radial head (rh) is
placed slightly below the articular surface of the ulna

(cp = coronoid process) to avoid overstuffing.

is considered a serious compli-
cation as it requires complete
implant removal and intrave-
nous antibiotic therapy for a
minimum of six weeks before
implantation of a new prosthe-
sis can be considered (4).

Radial Head Replacement

As far as isolated radial head
replacement is concerned, mo-
nopolar and bipolar prostheses
provide good mid- to long-term
results. Popovich et al. ana-
lyzed the clinical results of 51
patients after bipolar replace-
ment of the radial head. Only
6% of patients showed poor
results (25). Lamas et al. report
similar results for monopolar

radial head arthroplasty. 4% of
their 47 patients showed poor
clinical results after a mean
follow-up time of 4.0 years
(17).

"Qverstuffing” of the ra-

dius has to be avoided since
biomechanical studies show
that elongation of the radius
of as little as 2 mm can lead
to complications regarding the
range of motion of both the
elbow and the wrist joint (28).
Lengthening of the radius in-
creases the intra-articular pres-
sure within the humero-radial
and the proximal radio-carpal
joint and therefore potentially
causes cartilage damage and
osteoarthritis. As mentioned

Puc. 7: KoppekTHas uMnnaTaums npotesa rofioBku Jiy4eBon KocTu ¢
ucnonb3oBanueM foctyna Koxepa. MpokcumansHbIii KOHEL, FON0BKM
Ny4eBOi KOCTH (rh) pacronoxeH YyTb HUXKeE CyCTABHOW MOBEPXHOCTH
JIOKTEBOW KOCTY (CP = BEHEYHBI OTPOCTOK), YTOObI M36€XaTh M30bITOY-

HOro 3anoJiHeHus.

KasaTesn acenTUyeckoro pactua-
TbIBaHUS BCNEACTBUE MONEPeYHbIX
ABVXXEHWI 1 U3HOCA NONMITUNEHA
(13,7% npoTtus 10,1%), TorAa kaxk
BbIBMX M BbiNafieHne YaLLe npouc-
XOAST NpU HECBSA3aHHbIX KOMMOHEH-
Tax (4,9% npotus 1,4%).

O HecoCToATeNbHOCTM MMNNaHTaTa
no NpUYMHE Nepenoma KoMmno-
HEHTOB 6b110 COOBLLEHO B 2,9%.
VIHTpaonepaumnoHHble 1 nocneone-
paLVOHHbIE NEPENOMbl IOKTS 06-
Hapy>XeHbl B 3,0% n 2,4% cnyyaes,
COOTBETCTBEHHO. [10BpEXAeHMs
NIOKTEBOT0 HEPBA U CHIKEHMe
(OYHKLMM TPEXTNABOM MbILLLbI NNle-
4ya 6bln 0TMeYeHb! B 2,9% 1 2,4%
Crny4aes, COOTBETCTBEHHO.
[MokasaTenb MHhULMPOBaHUS 1
CENTUYECKOr0 pacLuaTbiBaHms

CHU3UIUCH 32 3TW rofbl € 9% (12)
10 3,3% (29), HO No-NpexxHeMy
OCTatOTCS BbICOKMMM MO CPABHEHMIO
C 3HONPOTE3MPOBaHNeM befpeH-
HOr0, KOJIEHHOrO WA NNIEYEBOro
CyCTaBOB, YTO MOXET 6bITh BbI3BA-
HO TOHKOCTbH) M MSATKOCTbHO TKaHE
NIOKTEBOTO CycTasa 1 UMMYHOCY-
MPECCMBHON Tepanueil nauneHTos
¢ PA. 370 cunTaetcs cepbesHbim
OCIOXXHEHMEM, TaK Kak TpebyeT
MNOMHOrO YAANEHNs UMNIaHTaTa 1
BHYTPUMBEHHOM aHTMOaKTepuansHou
Tepanun B TEYEHNE Kak MUHUMYM
LIECTW HeLenb [0 MMMNaHTaLMu
HOBOrO NpoTe3a (4).

3aMeHa rosIoBKU Ny4eBOi KOCTH
an 9HA0NPOTE3MPOBAHMUMN TOJIOBKK
NOKTEBOro CycTaBa MOHOMOMSPHbIE
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Fig. 8: Isolated radial head replacement - x-rays
in an anteroposterior (a) and laterial view (b)

earlier, the coronoid process of
the ulna is an important point
of reference for proper implan-
tation of radial head prostheses
especially since radiological di-
agnosis of “overstuffing” fails
to be reliable (1, 10, 27).

Conclusion

Arthroplasty of parts or the
entire elbow joint significantly
reduces pain levels and im-
proves function. If technically
performed well TEA and iso-
lated radial head replacement
provide good clinical results
and long-term survival. None-
theless, significant complica-
tions are seen in about one out
of four patients who under-
went TEA. To minimize the risk
of complications, TEA should
be performed by experienced
surgeons only. If necessary,
radial head replacement should
be performed as an intact radial
column is crucial for elbow
stability. Moreover, indication
for TEA as well as isolated
radial head replacement should

not only be based on the diag-
nosis but also on the patient
compliance as it requires a
high amount of responsibility
regarding the patient.

Puc. 8: M30nmpoBaHHast 3ameHa rofioBKM y4eBoil KOCTH -
PEHTreH B NepeaHe-3aaHeil (a) 1 60koBoii npoexLmsx (b)

1 BunonsipHsle NPOTE3bI 06ecne-
YMBAKOT XOPOLLME CPESHECPOUHbIE
W LONrOCPOYHbIX PE3ynbTathl.
Popovich ¢ coasT. npoaHanuaupo-
Bas KIIMHUYECKME pesynbTaTsl y
51 nauwenTa nocne GuUNONSPHON
3aMeHbl FONI0BKY NIy4eBOM KOCTM.
Tonbko y 6% naumeHToB Bbinu
OTMeYeHbI N0XM1e Pe3ynbTarthl
(25). Lamas ¢ coaBT. coo6Lumm
06 aHanoruyHbIx pesynoTarax ans
MOHOMONSPHOTO NPOTE3UPOBAHMS
FOMOBKY NTy4eBOiA KOCTYW CyCTaBa

- 4% 3 47 naumeHTOoB noKasanu
nnoxue pesynbtatsl nocne 4,0 net
HabnoaeHus (17).

CnepyeT n3beratb M36bITOUHO-

ro 3anoNHEeHs Iy4eBoii KOCTH,
MOCKOMbKY BUOMEXaHNYECKMe UC-
CnefoBaHMs MOKa3bIBaT, YTO YA~
TIMHEHWE KOCTM BCETO ML Ha 2 MM
MOXXET NPUBECTU K OCTIOXKHEHNSM

B OTHOLUEHUW [ManasoHa Buxe-
HWSI B NOKTEBOM W Ny4€3ansiCTHOM
cycTaBax (28). YAnuHeHWe ny4eBon
KOCTY YBENMUYMBAET CyCTaBHOE AaB-
NEHME B MNEYENy4YEBOM W MPOKCH-
ManbHOM Ny4e3ansiCTHOM CycTaBax
W, CnefoBaTenbHo, NOTEHUMANLHO

BbI3bIBAET NOBPEXAEHNE XPALLA U
ocTeoapTpuT. Kak ynoMmHanoch pa-
Hee, BEHEYHbIN OTPOCTOK NIOKTEBOM
KOCTU SIBNSIETCS BAXHbIM OPUEHTU-
POM L1151 NPaBUIbHOK UMMIaHTaLNK
NpOTE3a rofIoBKM Ny4EBON KOCTM
NPV HEHAZEXXHOW PAMONOrMYECKON
AMArHOCTUKE Ype3MepHOro 3anon-
HeHus (1; 10; 27).

3aknioyeHue
OHAONPOTE3MPOBAHNE HYaCcTeNn Ui
BCEro NMOKTEBOr0 CyCTaBa 3Hauv-
TeMbHO YMeHbLIAET 601EBOW CHH-
LPOM W ynyylaeT yHKumio. Ecnm
onepauusi XopoLLO BbINOJHEHA TeX-
Hudecku, TOJIC u 3ameHa ronoBKu
Ny4eBOM KOCTH 0BecneunsaroT
XOPOLLME KITMHUYECKWe pesynbTarhl
W LONrOCPOYHOE BbIXKMBAHME. TeM
He MeHee, 3HaUYUTENbHbIE OCNOX-
HeHWs HaboAaTCS MPUMEPHO

Y OLHOIO U3 YETHIPEX NALNEHTOB,
nepexectumx TOJIC. Ytobbl ceCTH
K MUHUMYMY PUCK OCTIOXKHEHNHN,
TOJIC [ONXHbI BbINONHATHLCS
TOMBKO OMbITHBIMM XWpypramu. Mpu
Heo6Xx0MMOCTH, 3aMeHa roNoBKM
NY4€BOMN KOCTY MOXET 6bITb Bbl-
MOJHEHA, eCNN UHTAKTHOE TENo
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Ny4eBO KOCTU UMEET KpUTUyE-
CKOe 3HaueHme Ansi CTabunbHOCTH
nokTs. Kpome TOro, nokasaxus ans
TANC, a TakXXe N30MMPOBAHHOTO
NpOTE3MPOBaHHS TONOBKM Ny4eBOil
KOCTY He [OMXHbI ONMPaTLCs He
TONBKO Ha ANarHOCTHMKY, HO W Ha
rOTOBHOCTb MauuMeHTa cnefioBaTh
peKOMeHaumsIM, 4To TpebyeT oT
Hero 60bLLO OTBETCTBEHHOCTH.
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Minimall
Invasive

Liver Surgery
for Malignancy

Abstract

Liver surgery is still a curative
treatment for both metastatic
as well as primary liver tumors.
Hepatic resection offers long-
term survival of approximately
50% after 5 years in case of
colorectal metastases and
disease-free survival rates
exceeding 30% after 5 years in
case of hepatocellular carci-
noma associated with liver
cirrhosis. Minimal invasive sur-
gery equals or surpasses these
figures and becomes even
more important, as increas-

ing age of the patients yields
additional comorbidity. Lapa-
roscopy as a diagnostic tool
prior to resection, or in order
to exclude extrahepatic tumor
burden, is a well known proce-
dure. Irresectable liver tumors
are treated using thermoabla-
tive modalities like radiofre-
quency ablation and microwave
coagulation therapy, either
percutaneously or laparoscopi-
cally. Some reports regarding
laparoscopic resection can be
found in the literature. German
vendors, surgeons and hospi-
tals are among the international
vanguard of laparoscopic liver
surgery. A single-center experi-
ence with results of thermoab-

lative treatment modalities for
the minimal-invasive treatment
of malignant liver tumors is
provided and complemented
by an overview encompassing
the use of laparoscopy as well
as the current role of laparo-
scopic liver surgery.

Keywords: minimal invasive
surgery, liver surgery, ther-
moablation, colorectal liver
metastases, hepatocellular
carcinoma

Introduction

Since the first laparoscopic
cholecystectomy worldwide
by E. Mihe in 1985 [1] in
Boblingen/Germany, laparo-
scopic techniques have been
introduced into hepatobiliary
surgery. The worth of lapa-
roscopy as a diagnostic tool is
well-known for long. Various
authors analyzed the influence
of a diagnostic laparoscopy
prior to liver surgery, conclud-
ing in a percentage of 6 to 38%
of all patients who might have
undergone a futile laparotomy
[2].

Only a small part of all patients
with liver metastases seems to
be resectable; approximately 5

MWHUManNbHO
WHBa3MBHas Xupyp-
rUa nevyeHun npu
3J/10Ka4yeCTBEHHbIX

onyxonsix

Tesucobl

Xupyprus neyeHn no-npexxHemy
0CTaeTcsl METOLOM NeHeHNs MeTa-
CTaTMYeCKMX, a TaKXKE NepBUYHbIX
onyxonei neyenu. Mocne pesexunm
neyeHu JOAroCPOYHas BbXWBA-
€MOCTb COCTaBASET NPUBAN3M-
TenbHo 50% nocrne 5 net B cnyyae
MeTacTa3oB KONIOPEKTasbHOr0
paka, a 6e3peLnamBHas BbKnUBae-
MOCTb B Clyuae renatouennonsp-
HOM KapLMHOMbI, aCCOLMMPOBAHHOVA
C LMPPO30M NEeYeHH, COCTaBNSeT
6onee 30% nocne 5 ner. Mpu
MWHUMAIBHO MHBA3MBHBIX XUPYPri-
YeCKMX BMeLLaTeNbCTBax nokasa-
TENW BbKMBAEMOCTH Takue Xe i
nlyyLue, No3TOMY € y4eTOM TOro,
4YTO YBENMYEHME BO3PACTa Nauu-
€HTOB NpedycMaTpu1BaeT Hanmune
AOMONHUTENBHBIX CONYTCTBYHOLLNX
3a60/1eBaHMi1, 3Ha4eHNe JaHHOTo
MeToja BO3pacTaer.

Jlanapockonus SBASETCS XOPOLLO
N3BECTHOW NPOLIE YOI B Ka4ecTBe
AMArHOCTUYECKOr0 MHCTPYMEH-

Ta nepen pesekumein, v ans
VCKITHOYEHUS BHEMEYEHOUHOMO
pacnpocTpaHeHus onyxonu. He-
pe3eKTabenbHbIe ONyX0nu NeYEHM
neyar ¢ NOMOLLbHO Pas3nnyHbIX
Bap1aHToOB TepMOoabnsaunm, Takux
KaK pagnoyacToTHas abnsums u
MWKPOBOJTHOBAS KoarynsiLmoH-
Has Tepanusl, YPeCKOXXHbIe Unu

nanapockonunyeckue. Heckonbko
COOOBLLEHMIA 0 NANapoCcKONU4eCcKom
Pe3eKLMM NMeYeHN MOXXHO HalTH B
COBPEMEHHOM Hay4HO NnuTepary-
pe. HeMeLkne Xvpypri 1 KIMHUKK
HaXOAATCS B MEXAyHAPOSHOM
aBaHrapfie n1anapockonu4yeckon
XMpyprum neyenu. B faHHoi cTatbe
pesynbTathl OAHOLEHTPOBOrO UC-
CNELOBaHNS NPUMEHEHS TEPMO-
abnsTUBHbIX METOLOB NEYEHNs ANs
MMHUMANBbHOM MHBA3MBHOW Tepanuu
3110Ka4ECTBEHHbIX ONYXONeii neye-
HW [ONOJIHEHbI 0630POM, KOTOPbIM
NpeLCcTaBnseT UCronbL30BaHne
nanapockonuu, a Takxe ee posb B
XMPYPritn NeveHm.

KntoyeBble cnoBa: M1HUManbHO
WHBA3WBHAS XMPYPIUs, XMPYPrus
NeYeHu, TepMoabnaums, NeveHou-
Hble MeTacTasbl KONIOPEKTab-
HOro paka, renaToLennonspHas
KapumHomMa

Beepexue

[Mocne BbINONHEHUS NEPBOiA B MUPE
Nanapockonnyeckon XONeLnCTaK-
ToMUM xupyprom E. Mithe B 1985
rogy [1] B bebnunrene, Mepmanms,
nanapockonuyeckne MeToabl 6blu
BHeApeHb! B renatobmnnapHyo
Xupypruto. B ka4ecTse LeHHoro
AMarHOCTMYECKOro MHCTPYMEHTA
nanapockonus M3BECTHA yKe
[aBHO. PasHble aBTopbI B CBOMX
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Fig. 1: Diagnostic laparoscopy

prior to a scheduled extended liver

resection of the right liver lobe due
to cholangiocarcinoma. The finding

of biopsy-proven tumor dissemina-

tion covering the left lateral part of

the liver prevented the patient from
undergoing a futile laparotomy.

to 8% may undergo thermoa-
blation instead [3]. Radiofre-
quency ablation (RFA) is one
of the most popular treatment
modalities. Results of RFA for
colorectal liver metastases

are promising with a recently
published five-year survival of
47,8% [4]. Microwave coagula-
tion therapy (MCT) is another
thermal ablation technique
promising amelioration of
some of the obstacles faced
with RFA [5]. So far, only a few
trials have been conducted
comparing MCT to RFA [6-8].
However, both types of ther-
moablations resulted in similar
survival and local tumor control
rates. The use of percutane-
ous as well as laparoscopic
approaches is well established
and leads to excellent results
[9].

The technical feasibility of
laparoscopic liver resections
have been shown earlier [10].
However, some major con-
cerns regarding the oncological
radicality, the risk of complica-
tions, and even the feasibility
of laparoscopic liver resections
remained. In 2008, an interna-
tional consensus conference
convened in Louisville, KY, USA

el
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in order to define the current
role of laparoscopic liver resec-
tion [11]. The experts conveyed
the safety and efficiency of
laparoscopic procedures in

the liver segments I, I, IVb,

V and VI. In the future, more
widespread use of laparoscopic
procedures in the liver may be
expected based on the present
results.

This article resembles an over-
view describing percutaneous
and laparoscopic approaches in
the treatment of malignant liver
lesions, including single-center
experiences with several local
ablative treatment modalities
including radiofrequency abla-
tion (RFA), microwave coagula-
tion therapy (MCT) and irre-
versible electroporation (IRE).
Additionally, we present a short
introduction to laparoscopic
techniques in hepatobiliary sur-
gery, among them diagnostic
features, laparoscopic thermo-
ablation and laparoscopic liver
resection.

Laparoscopy

A laparoscopic examination of
the thorough abdominal cavity
reveals the ultimate informa-
tion regarding extrahepatic tu-

CTaTbsX NpoaHanu3upoBanm fo-
CTOBEPHOCTb AMarHOCTUYECKO
nanapockonuu nepes Xmpypryei
MeyeHu 1 MPULLNK K 3aKIOUEHWIO,
4To OT 6 10 38% BCEX NALMEHTOB,
MOryT NMOJBEPTHYTLCS GECMIONE3HO
nanapoTomuu [2].

Jnwb y He6onbLLOW YacTH BCex na-
LIMEHTOB C MeTacTa3amm B NeYeHH,
OHM SBASIKOTCS PE3eKTABENbHbIMY;
NPUMEPHO Y 5%-8% U3 HUX BMECTO
XMPYPruyecKoro neyveHns MoxeT
ObITb NPOBELEHA TepMoabnsaums
[3]. PapmovacToTHas abnsums
(PYA) siBnsieTCst OfHUM U3 CambIx
NONyNSIPHbIX METOAO0B JIeYEHUS.
Pesynbtatbl PYA npu nevenum
MEeTacTa30B KONOPEKTanbHOro
paka B NeyYeHn MHOroo6LatoLLme, C
YYETOM HefjaBHO OMy6IMKOBaHHbIX
AaHHbIX 0 NATUNETHEN BbXKMBA-
emMocTy 47,8% naumeHTos [4].
MwKpOBOMHOBas KoarynsuUMoHHas
Tepanus (MKT) sBnseTcs elle
OfHO NepCneKTUBHON TENO-
abnaTUBHON METOLMKOM, KoTOpast
No3BONSIET XMPYpraM NpeogoneTb
HEKOTOpPble OrpaHNYeHNs Npu Npo-
BeaeHun PHA [5].

lMoka 6b1510 NPOBESEHO TOMBKO
HECKOJbKO MCCefoBaHuiA ans
cpasHeHust MKT ¢ PYA [6-8]. Tem
He MeHee, 06a BMAa Tepmoabnsaumum
nokasanu 0JMHaKOoBbIE NOKa3a-

Xupyprus neyeHu

Puc. 1: [uarHocTnyeckas nanapockonust
nepes NNaHoBOW PacLUMPEHHOM pe3ek-
LMeli NpaBoi 40 NeYeHM No NoBozy
XOnaHrnokapuuHoMBI. OﬁHapy)KeHme
L0Ka3aHHOr0 61oncKeii pacnpoCTpaHeHNs
Onyxonu B NIeBOI 6OKOBOM YaCTH NEYeHN
no3BONMNO NauMeHTy u3bexatb 6ec-
MoNe3HoIA NanapoTomMmm.

Tenu BbDXMBAEMOCTU N MECTHOIO
KOHTPONS onyxonu. Micnonb3osaxue
W YPECKOXHOT0, U NanapocKomnu-
4eckKoro noaxonoB faet OTNNYHbIE
pesynbTatsl [9].

TexHnyeckast BOSMOXHOCTb
NanapocKonU4YecKnX peseKLmii
neveHu Bbina nokasaHa paHee
[10]. Tem He MeHee, HekOTOpblE
OCHOBHble BOMPOCHI, KacaroLmecs
OHKOMOr14eCKON pagmnkanbHo-
CTH, pUCKa OCTIOXKHEHWIA, N fiaxe
LienecoobpasHoOCTX Nanapockonm-
HeCKNX PE3EKLWIA NEYEHM, Npo-
LomxaroT 06¢yxaatbes. B 2008
rogy Jlyuceunne, Kentykku (CLLA)
Obina NpoBELEHA MEXAYHAPOAHAS
KOH(hepeHUMs C Lienblo onpese-
NIEHUS POMK NTANapPOCKONMYECKOM
pe3ekumn nevenm [11]. kcnepTs
noATBEPANAM 630MacHOCTb M
3(hhEKTMBHOCTL TANapoCKonMye-
ckux onepauwi 8o 1, 1Il, IVb, Vu
VI cermeHTax nevenu. B 6yayuiem,
Ha OCHOBAHWM NPEACTABNEHHbIX
pesynbTaToB, MOXHO 0XWaaTh
6onee LIMPOKOE UCMOMb30BaHue na-
NapoCKONMYECKMX BMELLATENbCTB
Ha NeYeHm.

[aHHas cTaTbs sBnsieTcs 0630pOM,
ONUCHIBAKOLLMM YPECKOXHBIE U Na-
NapoCKOMNYECKNE METOAbI NIEYEHMS
3M0KAYeCTBEHHbIX ONyX0ren neve-
HM, BKItOYast OAHOLIEHTPOBOE UC-
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Fig. 2: Percutaneous irreversible
electroporation after insertion of four
needles under general anesthesia
prior to the beginning of the ablation
procedure.

mor spread (Fig. 1). Rahusen et
al. found in 12% of all patients
undergoing laparoscopy prior to
hepatic resection contraindica-
tions precluding the desired
procedure only by direct optical
intraabdominal visualizeation
[12]. The opportunity to take
biopsy samples allows for
histological confirmation of
peritoneal seeding with a much
higher specifity in comparison
to radiological methods. The
use of a laparoscopic ultra-
sound with high resolution

also determines intrahepatic
tumor extent much better than
contrast-enhanced cross-sec-
tional examinations. Such find-
ings may profoundly influence
the intraoperative decision
making. In a report from Egypt
2011, Soliman et al. found 14
out of b5 patients examined
using preoperative laparoscopy
with laparoscopic ultrasound

to require a modification of

the preoperatively obtained
diagnosis [13]. Altogether 26
new lesions in 7 patients were
detected in the liver by laparo-
scopic ultrasound. Five patients
were reported to suffer from
peritoneal tumor burden and/
or satellite nodules surrounding
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the major intrahepatic lesion.
One patient developed pro-
gressive ascites precluding the
patient from moving forward
towards major liver surgery,
whereas the diagnosis of an-
other patient was changed to
a benign diagnosis instead of
the initially suspected hepato-
cellular carcinoma. The most
recent work from the memorial
Sloan-Kettering Cancer Center
in the U.S.A. confirms however
the improvement in imaging
over the recent years [14]:
Laparoscopy was performed
also in b5 patients. Only three
patients revealed findings
avoiding a subsequent lapa-
rotomy. Whereas the abort rate
after laparotomy was 4.2% in
the extant cohort of 400 ex-
amined patients, pretreatment
laparoscopy led to a reduction
down to 1.8% due to one
patient undergoing laparotomy
with peritoneal disease not
detected during laparoscopy.
The authors conclude, that
laparoscopy may add more
diagnostic information in no
more than 5.7% of all patients
scheduled for major surgery.
This figure resembles consid-
erably the 5.4% of patients

CnefoBaHNe HECKOMbKMX MECTHbIX
abnsATUBHbIX METOLOB NEYEHMS, B
TOoM yucne, PHA, MKT v Heobpatu-
Mo anekTponopauuu (H3). Kpome
TOr0, Mbl NPEACTABUIN KPaTKOE
BBELEHWE B NanapoCKONMUECKyHo
TEXHWKY B renaTobunmapHon Xvpyp-
UM, B TOM YWCNE AMarHOCTUYECKME
KpUTEPWM, NanapocKOnUUecKyto
TepMoabnsaLmio 1 ianapockonuye-
CKYHO PE3EKLMIO NEYEHM.

JNanapockonus
Jlanapockonuueckoe uccnesoBaque
BCeW BPIOLLHOM NONOCTY NOKa3blBa-
€T MNOJIHYH0 KapTWUHY BHEMEYEHOUHO-
rO PacrnpoCTPaHEHMS OMyX0Mu (PUC.
1). Rahusen n coaBT. 06HapyXnmm
y 12% BCex nauneHToB, nepe-
HECLUMX NanapocKonuio nepes
pe3eKLneit NeYeHu, MpoTUBOMOKa-
3aHM$, OrPaHNUNBAIOLLIME [iAHHYIO
npoueaypy 40 NPSMOi ONTUYECKON
BHYTPUOPIOLLHO BU3yanu3auuy.
[12].

Bo3MoXHOCTbL Buoncum TkaHei
NO3BONISET NOJYYUTL TUCTONOMM-
4eCcKoe NOATBEPXKAEHNE NEPUTO-
HeanbHOro NOPaXeHuns ¢ ropasao
6onee BbICOKOM CMeUMUUHOCTLHO,
MO CPABHEHMIO C PAANONOrMYECKM-
MW MeTOamu. Mcnonb3oBaHue
Nanapockonuyeckoro ynbTpassyka
C BbICOKMM paspeLLeHnem Takxe
onpenensieT pasmep BHyTpUneYe-

Xupyprus neyetu

Puc. 2: YpeckoxHas HeobpaTumas
9/1EKTPONOPAaLMs NOCne BBEAEHNS
4eTbIpex Urn nog o6LMM HApKO3OM Nepes
Ha4anom abnsaumm.

HOYHbIIA OMYXOMM rOpaszo TouUHee,
yem rnonepeyHas Tomorpadus ¢
KOHTPaCTUPOBAHMEM.

PesynbTatbl UcCneaoBanns MoryT
CYLLECTBEHHO BNMSATb HA MPUHATHE
PELLEHMiA BO BpeMs onepaumu. B
poknage w3 Erunta 2011, Soliman
W CoaBT. co0bLMNM, 4TO Y 14 13

55 nauneHToB, KOTOPLIM Bblna
npoBefieHa npeaonepaLUnoHHas na-
NapocKonus ¢ NanapocKONUYECKUM
yNbTPa3ByKOM, NOTPEBOBANOCH
W3MEHWTb PaHee NOCTaBIEHHbIN
anarHo3 [13]. B 06Lueit cnoxHocTy,
C NMOMOLLbO NNanapocKonM4eckoro
YNbTPa3ByKOBOro UCCNEe0BaHus

y 7 60MbHbIX B NeYeHM 6b110
06Hapy>eHo 26 HOBbIX 06pa3o-
BaHWiA. Y NATM NaUMEHTOB Bbinu
BbISIBNIEHO OMyXONEBOE NOpaXeHue
OPIOLIMHBI W / UMK CATENUTHBIX
Y3108, OKPY>KatOLLWX OCHOBHYIO
BHYTPMNEYEHOUHYO ONyX0fb. Y
O[HOrO NaumeHTa pasBuncs npo-
PECCUPYHOLLMA acuMT, MCKIIKoYa-
tOLLMI NPOBELEHNE PaaUKaNbHON
onepaunv Ha NeYeHu, B TO BPEMS,
Kak auarHos [pyroro nauueHTa 6bin
N3MEHeH — Ha LOOPOKAYECTBEHHYHO
Onyxofb BMECTO M3HA4aNbHO NOJ0-
3peBaeMoil renatoLenIloNspHoN
KapLyHOMbI.

lMocnenHee uccneaosaque B OH-
KONorm4eckoMm LieHTpe Memopuan



Liver Surgery

Table 1: Overview of local and
regional treatment modalities in the
liver

intraoperatively found to have
previously unknown hepatic
lesions in our own experience
[15]. Eventually, laparoscopy is
recommended in cases with a
history of extrahepatic disease
and/or high risk for advanced
tumor stages.

Percutaneous Treatment
Modalities

Table 1 provides an overview
showing a variety of local and
regional treatment modali-

ties. Some have already been
discussed in the German
Medical Journal [16,17]. Radio-
frequency ablation (RFA) and
microwave coagulation therapy
(MCT) are among the most
popular options available in sur-
gery. Recently, also irreversible
electroporation (IRE) joined the
armamentarium. The value of
IRE is currently under discus-
sion; our own experience con-
sists in 13 cases treated per-
cutaneously (n=7) or surgically
(laparoscopic IRE: n=4, open
surgical IRE: n=2) (Fig. 2). The
overall local recurrence rate
was 21%, independently of the
chosen access (p=0.192 com-
paring percutaneous to surgical
IRE, Fisher's exact test). The
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transcutaneous,
transhepatic

Cold:
Cryotherapy

transarterial/
catheter
interventions

invasive

Chemotherapy

Abbr.: RFA — radiofrequency ablation, MCT — microwave coagulation therapy,

LITT — laserinduced thermo-/tumorablation, HIFU — high intensity focussed ultrasound,

TACE — transarterial chemoembolization, HAI — hepatic artery infusion chemotherapy,

PEI — percutaneous ethanol injection, PAl — percutaneous acetic acid injection,

AL — interstitial brachytherapy using afterloading technique,

SIRT — systematic intrahepatic radiation therapy, SBRT — stereotactic body radiation therapy,

IRE —irreversible electroporation

main advantage of IRE is the
non-thermal technique of killing
tumor cells using high frequen-
cy, high voltage electrical cur-
rent. Due to the requirement of
total muscle relaxation, general
anesthesia is required to per-
form IRE. Further studies are
necessary to define the role of
IRE for the treatment of focal
liver lesions in the future.

RFA and MCT belong both to
the thermoablations. The dif-
ference is the physical mecha-
nism of heat generation due to
the frequency of the engaged
electromagnetic waves, which
is approximately 3000-fold
increased in microwaves when
compared to radiowaves. MCT
is believed to be less suscep-
tible to heat sink phenomena,
than RFA is. The experience
with MCT is somewhat more
limited so far. RFA instead is

CnoaH - Kettepuhr B CLLIA nog-
TBEPXAAET, OIHAKO, YNyLLIEHNe
METOZ0B BM3yanu3auum B nocnes-
Hue rodbl [14]: Jlanapockonus 6bina
BbINOSIHEHA TakXe y 55 naumeHToB.
Tonbko Tpu NaumeHTa u3-3a nony-
YeHHbIX Pe3ynbTaToB u3bexanu
nocnepytoLLeit nanapotomuu. B o
BpeMsl, KaK nokasaTeslb MECTHOro
peuuamBa nocne nanapoToMum Co-
cTaBun 4,2% B PaCLUMPEHHON rpyn-
ne w3 400 nauneHTOB, Npeonepa-
LiMOHHAs nanapockonus npusena

K ero CHixeHmo o 1,8%, n3-3a
O[HOTO NaumMeHTa C NepuToHeab-
HbIM MOPaXXEHNEM, HE 0BHAPYKEH-
HbIM BO BPEMS TaNapOoCKOMMu.

ABTOpbI NPULLIK K BbIBOAY, YTO
nanapockonus MoxeT [06aBuTb
60nbLue AMarHoCT4eCKon MHAOop-
Mauuv He bonee YeM y 5,7% Bcex
NauUNeHTOB, y KOTOPbIX 3anfiaHu-
poBaHa pagumkansHas onepauusi.
OT1a undpa HanoMmmHaeT Te 5,4%
NauneHToB, y KOTOPbIX BO BPEMS

Xupyprus neyetu

Tabnmua 1: O630p MECTHbIX M PeroHab-
HbIX METOZOB NEYEHHs OMyXomnen neyeHn

onepaumm 6binn 06HapY>KeHb! pa-
Hee He [MarHoCTMPYeMbIE ONyX0u
B NEYEHW B HaLLE COBCTBEHHOM
npakTuke. [15]. CnegosarenbHo,
MpOBeJeHe NanapocKonum pe-
KOMEHAYETCS B Cly4asx ¢ BHEMe-
YEHOUHbIM MOPAXKEHNSAMM 1 / UNK
BbICOKWM PUCKOM MO3AHWX CTafMiA
OnyXxon.

YpecKoXHble MeTOAbI JIeYeHus

B Tabnuue 1 npeacTaBneH 0630p
MECTHbIX W PErvioHanbHble METOA0B
neyeHns onyxosnen nevenun. Heko-
TOpbIE M3 HUX Y>Ke 06CY>KAanuch B
Hemeukom MeauumHekom XKypHane
[16,17]. PagmnovactoTHas abnsums
(PYA) n MnkpoBONHOBas Koaryns-
LumoHHas Tepanus (MKT) ssnstoTes
OLHMMM M3 CaMblX NOMYNSIPHbIX Me-
TOJOB NIEYEHNS B XMPYPruv NEYEHN.
B nocnegaHee Bpems B apceHan
METOZ0B TaKk>Ke BOLLMA U Heobpa-
Tumas anexktponopauuu (HIM).

OdhpexTnsHocTb HOMM B HacTo-
fillee Bpems 06Cy>XAaeTcs; Halw
CO6CTBEHHbIN ONbIT BKAKOYaeT:13
Crly4aeB YPECKOXKHOrO (M = 7) nam
XMPYPrYECKOro NeYeHns (nanapo-
ckonmnyeckas HOIM: n = 4, oTkpbITas
xupyprudeckas HOMM: n = 2) (puc
2.). 06w nokasaTenb MECTHOTO
peunamsa coctasun 21%, Hesasm-
CMMO OT BbIBPaHHOro AocTyna
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a well-established tool in the
treatment of colorectal liver
metastases as well as hepato-
cellular carcinoma. In a recently
published review, the role of
RFA for treating colorectal liver
metastases was exhaustively
described [3]. In Germany,
numMerous reports are available
confirming RFA to be a valu-
able tool in modern oncological
treatment strategies [18-20].
Moreover, in an experimen-

tal setting with rat livers we
found in Homburg tumor cells
evading through hepatic veins
during and due to cryosurgery
much more than after hyper-
thermic local ablation [21].
However, our own work sug-
gests percutaneous RFA to be
reserved for palliative purposes
only [15] with a mere 10% dis-
ease-free survival after 2 years
compared to 22% following
open-surgical or laparoscopic
RFA in a Kaplan-Meier estima-
tion (p<0.05, logRank-test).

For hepatocellular carcinoma,
RFA is accepted as a first-line
treatment [22-25]. A meta-
analysis [22] and a system-
atic review [23] do not find
significantly different 1- and
3-year survival following RFA
or resection of very small
(<2cm) HCCs. As a result, RFA
is clearly recommended in
the treatment of small HCCs
(< 3cm) [24,25]. In addition,

a recently published Markov-
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analysis revealed superiority of
percutaneous RFA compared
to resection with regard to
cost-effectiveness, quality of
life and sustained success as
measured by prolonged sur-
vival [26]. RFA for HCC recur-
rence is also a well established
procedure leading to similar
outcome compared to redo
resection [27]. Repeating RFA
several times with low morbid-
ity is believed to be one of the
paramount advantages of RFA
over resection (Fig. 3).

In contrary, the value of MCT in
the treatment of liver metasta-
ses still remains to be deter-
mined. In an early report from
Belgium, six patients with

16 metastases were treated
using MCT with a contempo-
rary single-needle device [28].
The results were matched

to 13 corresponding tumor
nodules treated earlier by RFA.
Whereas the tumor diameters
were comparable (p>0.792),
there was a statistically signifi-
cant difference in the achieved
sizes of the ablation areas
(p<0.05) when comparing RFA
to MCT with an advantage for
the radiofrequency devices.
However, numerous papers
are now available suggest-

ing at least non-inferiority for
MCT. Among them is a work
from Denmark describing 39
patients with 125 metastases
treated by MCT resulting in a

(p = 0,192 npu cpaBHeHMM Ype-
CKOXHOM ¢ xupypruyeckon HIr,
TecT Ouwwepa).

OcHoBHbIM npenmyLecTsom HIMM
SBnsieTcs 6e3TennNoBon cnocod
YHUYTOXXEHUS ONYXONEBbIX KNETOK
C NOMOLLBIO 3NEKTPUYECKOrO TOKA
BbICOKO# 4aCTOTbl 1 HaNpsKe-
HWs. B ¢BS13n ¢ He06X0AMMOCTbIO
MOMHOr0 paccnabnexnst MblLL Npy
npoBefeHun npoueayps!, HOMM
BbINOJHAETCS NOJ 06LLUMM HAPKO-
30M. Heobx0auMbl ganbHeiimne
UCCNeLoBaHNs, 4ToObl ONPEAENUTHL
appexTmBHOCTL HIM Npu neveHmn
04aroBbIX NOPAXKEHWIA MEUEHN.

W PYA v MKT oTHOCSTCS K TEpPMO-
abnaumMoHbIM MeToaaMm. MocnesHuii
OTNMYaETCS (PU3NYECKUM MEXAHN3-
MOM reHepauum Tenna, B vacT-
HOCTYW 4aCTOTOW rEeHEPUPYEMBIX
ANEeKTPOMArHUTHbIX BOJH, KOTopas
B 3000 pas3 60bLLE Y MUKPOBOJTH
M0 CPABHEHMIO C PALMOBOSHAMM.
Cuntaetcs, uto npu MKT meHee
BbIpa>keH (PeHOMEH HarpeBaHns
TKaHe#, 4em npn PHA. OnbIT uc-
nonb3oBaxus MKT B HacTosiLLmi
MOMEHT OrpaHuyeH. HanpoTus,
PYA sBnsieTcs 06LLENpPU3HAHHBIM
METOAOM NeYeHNs MeTacTasos
KONOPEKTANbHOrO paka neveHu,

a TaKKe renaToLenoNsapHOM
kapLumHoMbl. B HegaBHo ony6mmko-
BaHHOM 0630pe, 6blna uc4HepnbiBa-
toLLie onmucaHa ponb PYA B neyeHnm
MeTacTa30B KOMIOPEKTaNbHOr0 paka
neyenu [3]. B ['epmanHnu, MHoroumc-
NEeHHbIE AOKNaAbl COOBLAKOT, YTO
PYA sBngeTCs LUEeHHbIM UHCTPY-

Xupyprus neyetu

MEHTOM B COBPEMEHHOI CTpaTernm
nevenms paka [18-20].

KpoMe Toro, B aKCnepumeHTax ¢
neyeHbHo KpbIC B XOMOYpre Mbi
oBHapyxunu 6onee UHTEHCUBHOE
NCYE3HOBEHME OMYXOMEBbIX KNETOK
Yepes NeYeHouHbIE BEHbI BO BPEMS
W NOCNE KPUoXMpypriv, Yem nocrne
runepTepMmuyeckoit abnsumm [21].
TeMm He MeHee, Hal COBCTBEHHbIN
OMbIT NOKA3as, YTO YPECKOXKHAS
PYA, koTopas NPOBOANTCS TOMbKO
C NannMaTuBHOI Lenbto [15], paet
mwb y 10% nauvenTos 6e3pe-
LMANBHYIO BbIXXMBAEMOCTb NOCHE
2-X NeT N0 CPaBHEHUIO € 22%
nocne OTKPLITON XUPYPruieckon
unm nanapockonuueckon PHA no
oueHke KannaHa-Meitepa (p <0.05,
NOrapudMIUHECKMiA PaHTOBbIiA
KpuTepun).

[Mpv renaToLenoONSPHON Kapuu-
Home (I'LIK), PHA npumensieTcs

B KQ4eCTBe Tepanuu nNepBoil

nMHUK [22-25]. MeTa-aHanus [22]

W cuctemaTnieckuin 063op [23]

HE NOKa3bIBAKT 3HAUUTENBHOIO
0TNMuNg nokasarenen 1-u 3-neTHei
BbXnBaemocTu nocne PYHA umm pe-
3eKLMM 04YeHb HEBOMbLLOH (<2 CM)
LK B pesynbtate, PYA pekomen-
LyeTCS NPy NEYEHUM HeBOoNbLUNX
MUK (<3 cm) [24,25]. Kpome Toro,
HeAaBHO Ony6MMKOBaHHbI aHann3
MapkoBa nokasan npeBOCXOACTBO
4peckoXXHo PYA npu cpaBHeHuM ¢
pe3eKLumei 0THOCUTENBHO AKOHOMM-
4ecKoi apheKTUBHOCTH, KavecTsa
XU3HM M NOKA3aTens yCneLuHoCTH
NEYEHMS, KOTOPbIA OTpaXaeT
LONrOCPOYHAs BbIXXMBAEMOCTD [26].
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local recurrence rate of be-
low 10% [29]. lerardi and his
co-workers emphasizes the
effectivity of MCT in difficult
tumor localizations prone to
local failure due to tumor sizes
exceeding 3 cm or due to risk
of heat-sink phenomena be-
cause of a distance < 3 mm to
larger intrahepatic portal or ve-
nous vessels [5]. These results
are consistent with our own
experience published earlier
this year [9]: 53% of all tumor
sites were considered unfa-
vourable defined by invisibility
in native ultrasound, superficial
localization or vicinity to larger
vessels. Despite that, the rate
of local recurrence resulted
was considerably low with
only 12%. MCT is regarded

as effective as RFA for the
treatment of HCC. In a contem-
porary study, the disease-free
5-year survival after MCT for
HCC was 31% approaching fig-
ures obtained only by hepatic
resection so far (except for
liver transplantation in patients
within the Milan criteria) [30].
Liu and coworkers investigated
percutaneous MCT in patients
with large HCC; the diameters
ranged from 3 to 8 cm [31]. As
expected, the local recurrence
rate increased up to 20%.
However, the Chinese group
could approve the ability of
MCT to treat larger tumor sizes
than RFA with a reasonable
local control rate.
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Is MCT superior to RFA? Three
trials entered into this question
[6-8]. In the end, no significant
differences regarding local
tumor control, overall survival,
and disease-free survival were
reported except for the paper
from Shanghai, which found a
significantly better disease-free
survival after RFA for HCC in
comparison with MCT-treated
patients (p=0.018), but no dif-
ference in the rate of complete
ablations, local recurrence,
overall survival or systemic

or distant tumor progression
was noted [8]. In contrast, in
an experimental study also
conducted in Shanghai, Qian et
al. discovered MCT to produce
significantly larger abla-

tion areas than RFA [7]. The
predominant restriction of the
early comparisons is the use of
immature and meanwhile out-
dated equipment. In Homburg,
we have currently in use the
AveCure MedWaves™ (San
Diego, CA/U.S.A.). This device
provides up to 32 W of energy
with a frequency of around 915
MHz. The resulting microwave
field covers a diameter of 4
cm. Thus, ablation areas with a
longitudinal maximum of 7 cm
are achieved [32]. All ablations
are performed under real-time
ultrasound guidance, as the
tumor is visible throughout the
whole procedure. We perform
the percutaneous ablations un-
der general anesthesia, unless

PYA Takxxe sBnsetcs obLienpyu-
3HaHHbIM METOLOM A1 NIEYEHNS
peunana LK, a pesynbTatsl
NEYEHNS CPABHUMbI C TAKOBbIMM
nocne NOBTOPHOW pe3exuunm [27].
B03MO>XXHOCTb NMPOBEAEHMS MO-
BTOPHbIX PYA ¢ HU3KMM puckom
OCIOXXHEHWIA CYNTAETCS OfHUM U3
BaXHbIX NpeumyLlecTs PHA nepes
pesekuvei (puc. 3).

A BOT UenecoobpasHocTs MKT

MPY NEYEHUN NEYEHOUHbBIX METa-
CTa30B €LUe NPeCTONT BbISCHNT.
B moknape v3 benbruu, wectu
nauueHTam ¢ 16-10 MeTacTasamu
6bina nposeaeHa MKT ¢ noMoLLbo
COBPEMEHHOI0 YCTPOMCTBA C OfIHOM
urnoii [28]. PesynbTatbl neveHus
COMOCTaBWAM C paHee NPOBEAEH-
HbIM C MoMOLLB0 PYA neveHunem

13 - TW CBSI3aHHbIX C ONYyXOJbHO
06pa30BaHmii. B To Bpewms, kak auna-
MeTpbl OMyxonen 6binn conocTa-
BUMbI (p> 0,792), 6bina BbisSBNEHA
CTaTUCTUYECKN 3HAYMMAs pasHuLa
pa3mepoB obnactein abnsauum (p
<0,05) ¢ npenmyLLEeCTBOM N5 pa-
AMOYACTOTHBIX YCTPONCTB. TeM He
MeHee, MHOrOuMCTIeHHbIe Nocnes-
HWe ny6nmrkaumm coobLaoT 0 TOM,
4T0 MKT He MeHee athekTmBHa.
Cpenw Hux goknag 3 [laHum ¢ onu-
CaHueM neyerns 39 NaumeHToB ¢
125 meTactasamu ¢ nomowsro MCT
C nokasaTenem MecTHOr0 peunanea
Hxe 10% [29].

lerardi ¢ konneramv nog4YepPKNBaKOT
appextnBHoCTs MKT mpm crnox-
HbIX NOKaNM3aumsx, TPYAHbIX A
pa3pyLUeHus BCAEACTBIE pasMepoB

Xupyprus neyetu

onyxonu 6onee 3 cM, Un B CBA3MN

C PUCKOM HarpeBaHust TKaHei

Ha PaccTosHMM <3 MM OT BOPOT
MEYEHN UMK BEHO3HBIX COCYAOB [5].
[laHHble pesynbTaThl BNOJHE CO-
FNacyrTCs C HALWWUM COBCTBEHHbIM
uccnenoBaHnemM, 0TYET 0 KOTO-
POM 0rny6MKOBaH paHee B 3TOM
rogy [9]: 53% Bcex onyxoneBbIx
06pa3oBaHmii He ONpeaensamcy

C MOMOLLbIO 0BbIYHOTO YrbTpa-
3BYKOBOIO UCCNEA0BaHMS, UMENM
MOBEPXHOCTHYHO JIOKANN3ALMIO I
ObINK PacnonoXeHsl 65IM3K0 K Kpyn-
HbIM coCyiam. HecMOTpS Ha 3To,
nokasaTesb MECTHbIX PELMANBOB
ObIN 3HAUUTENBHO HUXE - 12%.
MKT cuntaeTcs cTomb xe adpdek-
TUBHOM, Kak PYA, ons neyeHus
LK. B coBpemerHOM nccnenosa-
HUK, 5-neTHss 6e3peunamBHas Bbl-
xusaemocTb nocne MKT anga UK
coctasuna 31%, 4to npubnuxa-
€TCS K NOKa3aTesto, Noy4eHHOMY
Mnocre pe3exkunn neveHn (Mckovas
TPaHCNNaHTaLUnUM NeYeHn y naumen-
TOB, COOTBETCTBYOLLUMX MunaHcKum
kputepusm) [30].

Liu n xonneru uccnenosanv ad-
(heKTUBHOCTL YpeckodKHOM MKT y
nauvenToB ¢ 6onbwoit M'UK; ¢ ana-
METPOM B AuanasoHe 0T 3 10 8 cm
[31]. Kak n oxuganock, nokasarerb
MECTHbIX PELMANBOB YBENYMACS
10 20%. TeM He MeHee, rpynna
KUTANCKNX YYEHbIX MOXET Nof-
TBEPAUTb 6OMbLLYIO SPEeKTUB-
HocTb MKT npu nevennm onyxoneit
60nbLUKMX pa3Mepos, yem PYA, npu-
4eM C NPUeMIMMBbIM NoKasaTenem
MECTHOrO KOHTPONS ONyX0mu.
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Fig. 3: Percutaneous radiofrequency
ablation using a bipolar device under
ultrasound control.

the patient is unfit, because
the positioning of the needle
is more precise, if the patient
does not move, and the patient
won't suffer from any pain at
all. The procedure takes place
in a fully equipped operation
theatre enabling an extension
towards laparoscopy/laparo-
tomy in case of complications.
Due to the highly sterile envi-
ronment, we anticipate less
infectious complications.

Laparoscopic
Thermoablations

The advantages of laparoscopy
mentioned above and thermo-
ablative treatment modalities
suggest a combination in using
the laparoscopic access for a
thermoablation (Fig. 4). This
option is attractive in patients
without preceding surgery.
The colleagues from Cologne
wrote about their experience
in laparoscopic RFA [33]. 34
patients had been treated and
the results were compared

to an international experience
consisting in 6 papers reporting
on results after laparoscopic
RFA for HCC with a follow-up
exceeding 12 months. Thus,

a total of 603 patients with a

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

minimum 2-year survival of
64 % are observed. The local
recurrence rate was 29%
based on the number of pa-
tients treated [33]. Laparoscop-
ic MCT is routinely performed
in our department (Fig. 5).

In a multivariate Cox regres-
sion analysis of 51 ablations,
local recurrence was depend-
ent on the chosen access to
MCT significantly favouring
laparoscopy (p=0.012) [9]. As
a result, the local recurrence
rate among the laparoscopically
treated patients was as low as
4% in comparison to the per-
cutaneous interventions with
12% (p<0.05, chiSquare-test).
These results suggest laparo-
scopic MCT to be an attractive

MpesocxoaunT v MKT no caoum
BO3MOXXHOCTAM PHA? Tpu k-
HUYECKNX UCCredoBaHNs u3yyanm
9T0T BONpoc [6-8].

B uTore, He 6bIN0 BbISBNEHO
HWKAKNX CYLLECTBEHHbIX Pa3nuyni
B OTHOLLIEHUN MECTHOO KOHTPONS
ONyX0Jn, 0BLLEN BbKNBAEMOCTH U
6e3peLnanBHOIA BbIXXMBAEMOCTH,
32 MCKJTKOUYHMEM WCCIIe0BaHMS B
LLlaHxae, koTOpOe Nokasano 3Ha-
YMTEMbHO NyULLYH 6E3PELNANBHYIO
BbIXXMBAEMOCTb MOCIIe NIeYEHNS
UK meTonom PYA no cpasHeHWHo
¢ MKT (p = 0,018), Ho He 6bina
OTMEYeHa pa3HuLa B nokasaTe-
NSX MONHOTbI abNsiuMK, MECTHOTO
peuuanBa, 06LLEei BLKMBAEMOCTH,
CMCTEMHOTO MPOrpPeccpoBaHus
onyxonu [8].

Xupyprus neyetu

Puc. 3: YpeckoxHas paavodacToTHas
abnsums ¢ Ucronb3oBaHuemM Gunonsip-
HOro YCTPOACTBA NOA YbTPA3BYKOBbIM
KOHTPONIEM.

OpHako, B 9KCNepUMeHTaNbHOM

nccnenoBaHun, Takxxe npoBeeH-

Hom B LLlanxae, Qian v coasT.
o6Hapy>xumu, 4to MKT BbI3bIBaET
3HauUTeNbHO 60M1ee KPyMHble
obnactv abnsumu, yem PYA [7].
OCHOBHbIM OrpaHU4eHneM ans
6onee TOYHOro CpaBHEHNS METOL0B
SBNSETCS UCMONb30BAHNE YCTaPEB-
Lwero 060pynoBaHus.

B Xombypre B HacTosLLee Bpems
Mbl ncnonb3yem annapat AveCure
MedWaves ™ (CaH-[uero, Kanu-
thopHus / CLLUA). 30 ycTpoicTeo
FEHEPUPYET [O MUKPOBOJTHBI MOLL-
HOCTbt0 32 BaTT ¢ 4acToTO# 0KOMO
915 Ml u. MonyyeHHoe MUKPOBOST-
HOBOE Mone MOKpPLIBAET anameTp 4
cM. TO ecTb, MOXET BbITb AOCTUT-
HyTa 061aCTb abnsLum ¢ NPOAOb-
HbIM MaKCUMyMOM 7 CM [32].

Bce abnsium BbINONHAKOTCS N0
YNbTPa3ByKOBbIM KOHTPONEM B
pe>XXuMe peanbHoro BpeMEeHH, 1
Onyxofb BUAHA HA MPOTSKEHUN
BCeit npoLeaypbl.

Ecnm y naumeHTa HeT NpoTueo-
MoKa3aHuid, Mbl BbIMOJHSEM
UpPECKOXHble abnsaumu Nog o6LLmM
HapKO30M, TaK Kak, Koraa naumeHT
He [BuraeTcs, urna (3nekTpoa)
pasmeLLaeTcs 6051ee TOYHO 1
MauMeHT He UCMbITLIBAET 6onu.
lMpouefypa NPOBOANTCS B XOPOLLIO
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Fig. 4: Intraoperative view of laparo-
scopic radiofrequency ablation using
a bipolar device.

a) Superficial tumor exposed.

treatment option rather than
percutaneous thermoablation
for patients without a history of
previous surgical procedures.
However, even for patients
with recurrent HCC treated
previously by another surgical
treatment modality, laparo-
scopic thermoablation might
be a treatment option [34].
Santambrogio et al. pointed
out, that laparoscopic RFA is —
from a technical point of view
— feasible in part of the patients
suffering from HCC recurrence,
albeit demanding [34]. Difficul-
ties in performing a thorough
sonographic examination after
adhesiolysis may account for
an elevated risk of early recur-
rence following the treatment.
Again, the local recurrence

rate reached up to 20% in this
series [34].

Hand-Assisted Laparoscopy
To alleviate adhesiolysis in
patients with a history of previ-
ous surgery and to overcome
obstacles with the use of lapa-
roscopic ultrasound probes, the
introduction of hand-assistance
to laparoscopic thermoabla-
tions has been suggested first
by Machi et al. in 2002 [35]
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and further been elaborated

by our workgroup in Berlin/
Germany [36] (Fig. 6). It was
felt easier to reach particularly
parts of the liver, which would
have been difficult to attain
otherwise. The smaller incision
reduces morbidity traced to
wound complications includ-
ing hernia formation, whilst
advantages of the laparoscopic
access to a thermoablation are
preserved. Among them, the
increased abdominal pressure
due to the pneumoperitoneum
leads to a reduction of the
tissue perfusion enlarging the
ablation area significantly [33].
Thus, laparoscopic approaches
with or without hand-assis-
tance remain a preferred way
of access to thermoablations
and a valuable complementa-
tion of the scope of surgi-

cal treatment modalities in
patients with malignant liver
tumors. Hand-assistance may
also enable laparoscopic liver
surgery, where laparoscopy
might be difficult to accomplish
due to anatomical conditions or
preceding surgical procedures.

Laparoscopic Liver Resection
The first article worldwide de-

060pyLOBAHHON ONEPALMOHHON, B
KOTOPOW B Cy4ae OCMOXHEHWH,
MOXXHO BbIMONTHUTb M Nanapocko-
nuio / nanapotomuio. bnaroaaps
PEXNMY 0C060i CTEPUIBHOCTM B
MOMELLEHNM, Mbl 0XKWUJAEM MEHbLLE
MHCEKLMOHHBIX OCTIOXHEHMIA.

Nanapockonuueckue
TepMoabnsauumn

MpenmyLLECTBA NANapocKoniK,
OMUCaHHbIE BbILLE, M TEPMOABNS-
TUBHbIX METOZIOB NEYEHUS MOXHO
coyeTaTb Npu UCMOMb30BaHUN
Nanapockon1yeckoro focTyna Ans
Tepmoabnsumm (puc. 4). 70T Ba-
PUAHT NleyeHmns 0COGEHHO NoKasaH
nauueHTam 6e3 NpeALEeCTBYHOLLEN
onepawmu.

Konneru u3 KenbHa coobmnm o
CBOEM OMbITe NanapocKONU4eCKom
PYA [33]. Bbinu nponeyeHsb 34
nauueHTa, peaynbTaTbl Tepanuu
CPaBHUIM C MEXAYHAPOAHBIM Orbl-
TOM, OTPaXEHHBIM B 6 foKNaaax o
NPOBEAEHUN TANapPOCKONMUYECKOM
PYA npu 'LIK ¢ nocnepytowimm Ha-
énofeHveM B TeveHne 12 Mecsues.
B 06wueit cnoxHocTH, Habnoganmcb
603 naumeHTa ¢ MUHAManbHO
2-NeTHel BbKMBAEMOCTBIO Y 64%.
MokasaTenb MECTHbIX PELMANBOB
cocTasnn 29% Cpeav BCex naumen-
TOB, NpoLweaLwmx neyexme [33].
Jlanapockonmnueckas MKT pe-

Puc. 4: HTpaonepauvoHHbIi BUA
nanapocKonU4eCKoi pasnmo4acTOTHOM
abnsumuy ¢ MCNoMb30BaHNEM BUNONSIPHOrO
YCTPONCTBA.

a) BosgeiicTBie HA NOBEPXHOCTHYHO
onyXofb

FYASPHO MPOBOAMTCS B HALLEM
OTAeneHun (puc. 5). MNpn MHOXe-
CTBEHHOM PErpeccvBHOM aHanuae
Kokca 51 abnsumm BbISBIEHO, YTO
nokasaTeflb MECTHOTO peLmanea
3aBWCHT OT BbIBPAHHOrO AOCTyNa
ans MKT, v nyyiumid pesynbTar 3a
nanapockorvei (p = 0,012) [9].Tax,
nokasarteflb MECTHOTO peLmansa

y NlanapocKOnMyYecky NposieyeH-
HbIX 607IbHBIX COCTaBMN BCEr0 4%
MO CPABHEHMIO C YPE3KOXKHBIM
BMeLLaTenseTBoM ¢ 12% (p <0,05,
X-KBaJpat KpuTepui). 3T
pesynbTarthbl NO3BONAKT Npeano-
NOXWTb, YTO NANapocKonuyeckas
MKT, sBnsieTcs 60nee npeano-
YTUTEMbHbIM BAPUAHTOM JIEUEHMS,
4eM YPECKOXKHAs TepMOabAALms,
AN NaumeHToB 6e3 NpeablayLLmnx
XMPYPruvecknx BMeLLaTeNbCTB.
Tem He MeHee, fiaxe 4ns nauu-
€HTOB C peunamsupytowei MUK,
KOTOpbIE [0 3TOr0 NIeYNAUCH APY-
TUMW XMPYPTUYECKUMU METOLAMY,
nanapockonunyeckas Tepmoabnsuus
MOXET 6bITb BAPUAHTOM NleYEeHUs
[34].

Santambrogio ¢ coaBT. Takxe
OTMETMIW, 4TO NlANapOCKOonMye-
ckast PYA, ¢ TEXHUYECKOM TOYKM
3PEHMS, MOXET ObITb NMPUMEHEHA Y
naumeHToB ¢ peunansom LK [34].
TpynHOCTW NpoBeAeHNs ynbTpa-



Fleneio)

Medical »emyiHcion

Jiyoraw

Liver Surgery

Fig. 4b: Positioning of two needles
without tumor contact

scribing a laparoscopic hepatic
resection of a malignant liver
tumor was published 1993 in
German language by Wayand
and Woisetschlager [36]. The
development of a program for
minimally invasive liver sur-
gery involves a learning curve
markedly demonstrated by
Cannon, Buell and their group
in New Orleans, USA [37].
They reported on their first 300
laparoscopic liver resections
with an improvement of surgi-
cal technique as measured by
the duration of the procedure,
which decreased from 180 to
135 minutes (p<0.001) over

3 periods within 10 years,
whereas the composition of
the patients and procedures re-
mained remarkably stable with
a median of 2 to 3 segments
resected in a single procedure
each (p=0.015). In this ex-
amination, the percentage of
procedures requiring hand-as-
sistance was comparably high
with 70%. More than half of
the procedures were non-ana-
tomical, atypic resections (Fig.
7). Approximately one third of
the patients had undergone a
previous surgical procedure,
which was more usual in the
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treatment of liver metastases
than in that of primary liver
tumors. A multi-institutional in-
ternational report on the safety,
feasibility and initial results of
minimally invasive liver resec-
tion for metastatic colorectal
cancer was published 2009
[38]. A total of 109 patients
were collected from 5 centers
in the USA (Louisville, Pitts-
burgh and Dallas) and France
(Créteil and Clamart/Paris-Sud).
The obtained figures for overall
and disease-free survival after
5 years were 50% and 43%.
The maijority of procedures
consisted in minor resections
defined by segmental or non-
anatomic resections (65%).
The median operative time
was 234 minutes. Conversion
rate was below 4%, and hand-
assistance was required in
40% of all cases, as up to 95%
of all patients had undergone
previous surgery. The authors
conclude, that laparoscopy can
be the first option in selected
patients with resectable liver
tumors, even in cancer pa-
tients. Open-surgical access

is preferred in case of major
vascular invasion and if the
tumor size exceeds a limit ena-

3BYKOBOr0 WUCCeoBaHus nocrne
azresvonuanca MoryT 6bITb CBS3a-
Hbl NOBbILLIEHHbLIM PUCKOM PAHHErO
peunamsa nocne nevexus. CHosa
rnokasaresnb MECTHOrO peLnamsa
pocTtur 20% B aToi rpynne [34].

Nanapockonus ¢ py4Hoii
accucTeHumei

Y106b1 0611ErUMTL NPOLIECC afre-
310A131Ca Y NALMEHTOB C Onepa-
Limei B aHaMHe3e, 1 MPEeoSoneTh
CMOXHOCTM NPY UCMONb30BaHNM
NanapocKonu4ecKkux yNbTpassy-
KOBbIX AaT4mkoB, Machic coasT. B
2002 rogy [35] npeanoxunm MeTos
Nanapockon1yeckoit TepmoadnsaLmum
C PY4HOI acCUCTEHLMEN, KOTOPbI

B AanbHenllem 6bin pazpaboTaH u
BHE[PEH B NPaKTUKy HaLuei pabo-
yeii rpynnoit B bepnuHe / epmanus
[36] (puc. 6).

[aHHblin nopxo4 No3BONSET nerye
[OCTUraTh HEKOTOPbIX YacTel
neyeHu, YTO HEBOSMOXKHO Cle-
natb APYruMm cnoco6om. MeHbLumii
pa3pe3 CHXAET OCNOXHEHMS,
CBSi3aHHblE C PAHOM, BKIOYas
(hOPMMPOBAHME PbIXXKK, U B TO
BPEMS KaK COXPaHAKTCS npe-
MMYLLIECTBA TaNapoCKOMN4ECKOr0
AOCTYNa NpW BbINOSHEHUN TEPMO-
abnsumu. Cpeam HUX 1 yBeNnueHue
BHYTPUOPIOLLHOTO AaBAEHS B

Xupyprus neyetu

Puc. 4b: PasmelyeHve fByx urn 6e3
KOHTaKTa C 0MyXoJibt

CBA3M C NHEBMOMNEPUTOHEYMOM, YTO
NPUBOOUT K CHUXKEHUIO TKaHeBOW
nepay3ann 1 3Ha4MTENBHO YBENNYM-
BaeT nnowagpb abnsumm [33].

Takum obpa3soM, nanapockonuye-
CKWWA NOAXOZ C v 6e3 pyyHoro
accucTMpOBaHuUs 0CTaeTCs Npea-
NOYTUTENBHBIM CNOCO6OM OCTYNA
NPy NPOBEAEHNM TEPMOABNALNM 1
LIEHHbIM JOMOJHEHNEM K apceHany
XMPYPrUYECKNX METOLOB NEYEHMS
NauMeHTOB CO 3N10KAYECTBEHHbI-
MM OMyXONsiMK neveHn. PyuHoe
accucTMpoBaH1e MOXET OCYLLECT-
BASTLCS ¥ MPY TAanapoCKONMYeCcKoi
XMPYPriv NeYeHm, Koraa nanapo-
CKOMWIO TPYAHO BbINONMHUTL B CBSA3M
C aHaTOMMUYECKNMU 0COBEHHOCTAMM
N NPEALIECTBYHOLUMMM XMPYPru-
YEeCKMMW BMELLATENBCTBAMM.

Jlanapockonuyeckas pe3sekums
neyeHu

lepBas B MUpe Hay4yHas CTaThbs,
OMMCbIBAOLLAS NanapocKonmye-
CKYHO PE3EKLMIO NEeYEHM NPK 3110-
Kau4eCTBEHHOM onyxonu, bbina ony-
6nmkosaHa 1993 rogy Ha HeMeLKoM
a3bike Wayand n Woisetschlager
[36]. HanbHewwlee pa3sutue npo-
rpaMMbl MUHAMANbHO MHBA3UBHOI
XMPYPriAW NeYeHu, BKIHOHAIOLLYHO

W KPUBYIO 0BYYEHUS XMPYPrOB,
ocywectaumm Gannon, Buell n nx
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Fig. b: Intraoperative view of
laparoscopic microwave coagulation
therapy with sonographic guidance
(courtesy of Dr. S.S. Chopra, Charité,
Berlin)

bling laparoscopic manipulation
without the risk of accidental
rupture of the tumor.

Laparoscopic resection of HCC
nodules is difficult, because
the majority of HCCs emerge
in cirrhotic livers. Cirrhosis
leads to fibrosis, and the rigid-
ity of the altered parenchyma
of the cirrhotic liver is not as
conveniently manipulated
during laparoscopy as a non-
cirrhotic liver. A national survey
in France revealed however
the feasibility of laparoscopic
liver resection for HCC in 351
patients [39]. Nearly all of them
suffered from liver cirrhosis
with well-preserved hepatic
function. Only 11% underwent
major resections defined by
removal of three or more seg-
ments. Mortality was low with
less than 3%. The conversion
rate approached 13%, mostly
due to intraoperative bleed-
ing. Recurrence-free survival
after 5 years was 36.8%. In
view of these excellent results,
laparascopic liver resection for
HCC is considered a curative
treatment option with similar
oncologic radicality like open
surgery and a low mortality
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rate claimed to be the unique
feature of various ablation
techniques.

Is laparoscopic liver surgery
even superior to open re-
section? A case control trial
investigated perioperative and
oncological outcome of 130
matched paired patients [40].
In order to focus on technical
details, the indications also
included benign diagnoses,
and metastases from different
primaries were included. In
this heterogenous population,
the only significant differences
were lower intraoperative
blood loss, less transfusions
required, shorter hospital stay,
lower number of complications,
and earlier start with oral feed-
ing, all in favour of the laparo-
scopically performed proce-
dures. Because of a conversion
rate of 15%, the investigators
performed an intention-to-treat
analysis with similar results. In
conclusion, in patients with-
out a history of previous liver
surgery and tumors in laparas-
copically accessible segments,
distant to major vessels, and
resectable by removal of two
or less segments without leav-

rpynnsl B HoBom Opneane (CLLIA)
[37]. OHM cOOBLMMM O CBOMX
nepsbix 300 nanapocKon1ueckunx
PE3EKLNSIX NEYEHN C YTyYLLEHNEM
XMPYPruYecKOoi TEXHUKM, KOTOpOe
XapaKTepru30BanoCh AMTENbHO-
CTbt0 OMepaLym, CHU3MBLLENCS C
180 o 135 MuHyT (p <0,001) B
TeyeHue 3 neproos B Teuenne 10
TET, B TO BPEMS Kak nonynsuus na-
LIMEHTOB 1 06bEM BMELLATENbCTBA
0CTaBancs yAnBUTENbHO CTAbWb-
HbIM - B CpedHeM, 2-3 peseLnpo-
BaHHbIX CETMEHTA B TEYEHUE OfHOA
onepauwm (p = 0,015). B atom
uccneoBaHnm, NPOLEHT NpoLeayp,
TpebyHoLLMX PYYHOrO acCMCTMPOBa-
HUS,, 6bl1 CPABHUTESBHO BbICOKMM

- 70%. Bonee nonosuHbI onepa-
Linit BbIn He aHATOMUYECKIMM,
aTUMUYHBIMK PE3EKLMAMK (pUC. 7).
[pUMEpPHO y TPETW NALMEHTOB Y>Ke
6b1510 NPOBEAEHO XMPYPrinyecKoe
BMELLATENbCTBO, KOTOPOE 06bI4HO
BbINOMHSAETCS NpU MeTacTasax

B NMEYeHu, a He Npu NepBUYHOM
onyxonu. B 2009 rogy 6bin ony6nu-
KOBaH OTHYET 0 MHOrOLEHTPOBOM
MEeXZyHapOAHOM 1CCnes0BaHUm
6e30MacHOCTM M NPUroJHOCTH
MeTOZa ¥ nepsble pesynbTarhl
MWHUMANBHO MHBA3WBHOW Pe3eKLnK
neyeHu Npu NeYeHnn MeTacTaTv-
4eCKOro KONOPeKTanbHoOro paka
[38]. B 061ueit cnoXxHOCTM Bbinn

Xupyprus neyetu

Puc. 5: VIHTpaonepaLvmorHblii BUA nanapo-
CKOMUYECKOI MUKPOBONHOBO Koary-
NALMOHHOM Tepanuu ¢ yNbTpassyKoBOA
HaBurauuei (c nr6E3HOro paspeLlerms
n-pa S.S. Chopra, LLapute, Bepnux)

cobpaHbl AaHHble 0 109 nauveHTax
n3 5 ueHTpos B CLLIA (JTyncaunn,
Mutcbypr u fannac) n Opanumm
(Kpeteit n KnamapT / Mapux-tOr).
lMonyyeHHble NokasaTenu obLed

1 6e3pELMANBHON BbIXXMBAEMOCTY
nocrne 5 net coctasunm 50% w
43%. BonbLNHCTBO NPOBEEHHbIX
onepaumit 6bInn He3HAUMTENbHBIMM
pe3eKUmMsMK, BKITHOUYABLUMMM Cer-
MEHTHbIE U1 HE aHATOMMYECKME
pesekunm (55%).

CpefHee Bpems onepauum co-
CcTaBuno 234 MuHyThI. lNokasarernb
KOHBEPCUM BblN HIKE 4%, pyyHas
acecucTeHuns Tpebosanack B 40%
Cny4aes, NOCKONbKY 95% BCex
NauneHToB y>Xe NOABEpranmch
OnepaTuBHOMY neyeHunto. ABTOpbI
MPULLAK K BbIBOAY, YTO nanapo-
CKOMKS! MOXET ObITb OCHOBHbIM
BapWaHTOM NIeYeHNs Y OTAEMbHbIX
NauMeHTOoB ¢ pe3ekTabenbHbIMM
ONyXOnsMM NeYeHM, faxe y 60/b-
HbIX C PaKOBbIMU 3a60N1EBaAHNUSAMN.
OTKPbITBIV XMPYPruveCKmiA LOCTYN
SBNSETCS NPEANOYTUTENbHLIM B
Ccry4ae UHBA3MM KPYMHbIX COCYA0B
W, €M pasmep OMyXONu NPeBbI-
LIaeT MMMMT NanapocKonM4eckoro
BMeLLaTenscTaa 6es pucka cnyyai-
HOro pa3pbiBa OMnyxonu.
Jlanapockonunueckas pesexkums y3-
nos 'K 3aTpyfgHeHa, noTOMy 4TO
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Fig. 6: Hand-assisted liver surgery,
here: radiofrequency ablation. The
positioning of the trocars is ex-
plained.

ing residual tumorous tissue, a
laparoscopic resection seems
to be advantageous in compari-
son to open surgery. Regret-
tably, the number of patients
meeting all requirements might
be small so far, but with in-
creasing expertise and growing
experience, laparoscopy will
find its place in liver surgery in
the nearer future.
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6onblumHeTBo LK passuBatoTcs

B LMpPPOTUYECKoi neyenu. Linppos
NPUBOANT K chnbpo3y, M NNOTHOCTb
W3MEHEHHOW NPK LMPPO3e NapeHxu-
Mbl He NO3BONSIET NIErko NPOBOAUTH
MaHWMynsumM BO BpEMS Tanapocko-
nuK, KaK B Cy4ae He NOPaXKEHHO
LMppo30M neyenu. Mccnenosanne
B0 OpaHLmMK nokasano, 0HaKo,
LienecoobpasHoCTb Nanapockoniu-
4ecKoit pesexumun nevenn npu MUK
y 351 naumenTa [39]. MoyTn BCe 13
HUX CTpaganu 0T LMppo3a NeYeHm ¢
XOPOLLO COXPaHWBLUMMMCS Neye-
HOYHBIMY PYHKLMAMK. TOMBKO Y
11% 6blnu OCYLLECTBNEHDI KPYMHbIE
PE3EKLNM C yAANEHNEM TPeX Uin
6onee cermeHToB. CMEPTHOCTDL
ObiNna HU3KOMW, MeHee YeM 3%. Mo-
kasartesb KoHsepcun focTur 13%, B
OCHOBHOM, 3a CHET MHTpaonepauu-
OHHbIX KPOBOTEYEHWIA.
be3peunanBHas BbIXXMBaEMOCTb
nocne 5 net cocTasuna 36,8%. C
Y4ETOM 3TUX OT/IMYHBIX Pe3ynbTa-
TOB, 11aNaPOCKONMYECKAs Pe3eKLNs
neuenu npu [TK cuntaetcs neved-
HbIM METOZIOM C OHKOJIOrM4ECKO
PaaKanbHOCTbHO, KaK Yy OTKPbITOM
XMPYPruyecKoil onepaumnm, n Hu3-
KM YPOBHEM CMEPTHOCTH, UTO 5B-
NSETCA YHUKANBHOW 0COBEHHOCTBH
Pa3nnyHbIX METOZ0B adNALMM.
MpeBoCXoauT N NanapocKonuye-
CKasi XMpyprust NeYEHN OTKPbITYHO

Puc. 6: Ilanapockonuyeckast Xupyprust
MeYeH C PyYHbIM acCUCTUPOBAHNEM:
paguo4acToTHas abnauns. Pacnonoxe-
HWe TPOaKapoB 06bSCHAETCS.

pesekumto? «Cry4an-KoHTpOonb>
uccneaoBaHne 4ano BO3MOXHOCTb
CPaBHWUTb NEPUONEPALMOHHBIA 1
OHKOJOTMYECKMIA PesynbTaThl y
130 noao6paHHbIX Nap nauvex-
ToB [40]. [ins Toro, 4Tobbl CO-
CPELOTOUUTLCS HA TEXHUYECKMX
feTansix, nokasaHus Takxe
BK/KOYanM A06pOKa4eCTBEHHbIE
06pa30BaHus, M MeTacTasbl 3
Pa3HbIX NEPBUYHBIX ONyXonei. B
9TOW rETEPOrEeHHON NOMyNALMM,
CYLLUECTBEHHbIE OTANYMS BKIKOHANM:
MEHbLLIME NOTEPU KPOBW BO BPEMS
onepauum, MeHbLUEE KONMYECTBO
nepenvsaHuii, 60nee KopoTkoe
npebbisanue B 60MbHIULE, MEHbLUEE
KONMYECTBO OCMOXXHEHMI, paHee
Hayano opanbHOro KOPMEHNs Npu
Nanapockon14ecKux onepauusix.
Tak kak nokasaTenb KOHBEPCHM
coctasun 15%, nccneposarenu
MPOBEM aHANN3 NEYEHNs BCEX
PaHAOMW3MPOBAHHBIX MALMEHTOB C
aHaNOrMyHbIMW peaynbTaTamu.

B 3akmtoueHne MOXHO KOHCTaTHUpO-
BaTb, YTO Y NALMEHTOB C XUPYpPryei
NneYvyeHn B aHamHe3e 1 onyxosisamu

B N1anapocKONMYecku JOCTYN-

HbIX CErMEHTax, OTAaNIeHHbIX OT
KPYMNHbIX COCY OB, pe3eKTa6eanb|x
C yAaneHveM [ByX unn MeHee
CErMeHTOB 6€3 pesnayansHom
OnyXONeBOW TKaHM, NanapocKonu-
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Fig. 7: Intraoperative view of lapa-
roscopic resection of the left lateral
part of the liver with the use of a
stapling device for parenchymal dis-
section.
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Xupyprus neyetu

Pvc. 7: MHTpaonepauvorHas Bug nana-
POCKOMMYECKON Pe3eKLmn NeBoi 6OKOBO
4acTV NeYeHM C UCTONb30BAHNEM CLUIMBA-
tOLLEero yCTPOCTBA ANS MapeHXUMbI

yeckas pesexkums npeacTaBnseTcs
6onee NpesnoyuTUTENBHON MO CpaB-
HEHWIO C OTKPbITbIM OMNEPaTUBHbLIM
BMeLLaTenscTeoM. K coxanenuto,
YNCAO0 NALUMEHTOB, OTBEYAOLLIMX
BCEeM TPeBOBaHMsIM, He BEAMKO, HO
C yBENMYEHEM KBanMchukaumm v
OnbITa y XMPYproB, flanapockonus
HaiifieT CBOE AOCTONHOE MECTO B
XMPYPriv NeYeHn yxe B amxan-
wewm ByayLiem.
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KoMnneKkcHoe

Comprehensive
Management
of Craniofacial
Deformities

Introduction

Although deformities of the
masticatory apparatus and
face are relatively rare, physi-
cians working in this area play
an important role in advising
patients with these deformities
and with treatment planning.
To do so, they need to be famil-
iar with and able to recognize
relevant syndromes — it is not
uncommon for apparently
harmless jaw deformities for
example to conceal further
symptoms which considerably
complicate treatment. This
can lead to the cause of the
problem being misdiagnosed,
which may in turn result in
poor treatment outcomes.
Advances in modern surgical
and anesthetic techniques
mean that it is now possible to
treat even severe deformities
satisfactorily.

Because human development
is a dynamic process, it is
self-evident that the bounda-
ries between normal develop-
ment, variants of the norm and
severe pathological deformities
will be somewhat fluid. There
exists a broad spectrum of
‘normal’ variants, for which the
boundary to common types of

mild deformity and on to rare,
extremely pathological presen-
tations is fluid (Fig. 1, 2, 3).

A wide range of agents can im-
pact on normal development.
In addition to developmental
abnormalities resulting from
chromosomal changes, normal
child development can also be
affected by environmental fac-
tors which cause changes to
the intrauterine environment.
Statistically it can be assumed
that, for live births, around
20% of deformities are the re-
sult of gene disorders, 10% of
chromosomal aberrations and
10% of exogenous damage. In
around 60% of cases, it is im-
possible to classify the cause
of a congenital deformity. Dis-
cussions of the causes of such
deformities have focused on
the interplay between genetic
and environmental factors — a
supposition supported by the
spontaneous occurrence of
deformities where there is no
discernible cause (4, 5, 10, 23,
34).

Today, it is generally accepted
that exogenous noxious agents
can affect both healthy em-
bryos and embryos with some

JIe4YEeHue

JINLEeBbIX

YepenHo-

aedopmMaLun

BsepneHue

HecMoTps Ha To, 4TO AechopMaumu
XKEBAaTENbHOro annapara 1 Nuueso-
ro CKeneTa BCTPeYaroTcs 0THOCH-
TEMNbHO PELKO, Bpauu, paboTarowme
B 9TOM 06maCT1 MEANLIMHBI, UrpatoT
BaXXHY0 POfib B KOHCYNbTUPOBAHNM
NaLMEHTOB C Takumu fedopmaums-
MM 1 B NIAHVPOBAHUN WX NIEYEHUS.
[nsi 3TOr0 OHW [OMXKHbI 3HATH

W [MarHoCTMPOBaTbb COOTBET-
CTBYHOLUWE CUHAPOMBI, KOTOPbIE
4aCcTOo NPOSBASAOTCS 6€30MACHBIMM
AecopmaLmMsamMn YentocTy, 3a
KOTOPbIMM CKPbIBAKOTCS OCHOBHbIE
Ba)XHbI€ CUMMTOMBI, YTO 3HAUM-
TENbHO YCNOXHSET farnbHenllee
neyeHre. ITo MOXET NPUBECTH

K TOMY, YTO HAaCcTOSLLAs NpUimMHa
He ANarHoCTUpYeTCs W pesynbTar
NEYeHns yXyaLaeTcs.

B TOXXe BpeMsi AOCTUXKeHUs co-
BPEMEHHOW XMPYPriv N aHECTE3N-
010rK NO3BONAT 3hHEKTUBHO
neunTb Jaxe Tsxenble fedopma-
Lmn.

Mockonbky passuUTHE YenoBeka
npeacTaBnsieT cobon fuHamu-
4ecKui NpoLecc, camo coboi
PasyMeeTeCs, UTO rpaHmLbl Mexay
BapuaHTaMm HOpPMbI M TSXKENbIMM
naTonormyeckuMm aecpopMaLmamm
MOTYT 6bITb HECKOMBKO Pa3MbIThbl-
Mu. CyLLecTByeT LUMPOKWIA CNEKTP
«HOpManbHbIX» BAPUAHTOB MEXAY

6onee pacnpocTpaHeHHbIMM BUAA-
MW Nierkux fecpopmaumii u peaxo
BCTPEYAOLMMUCS BULAMM TSXKE-
nbIx fedopmaumii (puc 1, 2, 3).

MHorve hakTopbl MOTYT NOBANSTH
Ha HOPMasbHbIA MPOLIECC PA3BUTMS
yepena. Kpome aHomanuii pas-
BUTUS B PE3YNbTaTe M3MEHEHMI
XPOMOCOM, Ha pa3BuTHe pebeHka
TaKkXXe MOryT BO34€eHCTBOBATh
3KOMOrnyeckme akTopbl, KOTOPbIE
BbI3bIBAIOT M3MEHEHUS BHYTPMY-
Tpo6Ho# cpedbl. CTaTucTUYECKM
MOXXHO NMPEAMONOXMTb, YTO Y OKO-
10 20% XMBOPOXAEHHBIX fedop-
Mauum SBASIOTCS PE3yNbTaToM My-
Tauwi rexos, y 10% - XxDOMOCOMHbIX
abeppaumii 1y 10% - 3K30reHHOro
noepexzenus. B 60% cnyyaes
HEBO3MOXKHO KnaccudmumnposaTb
MPUYMHY BPOXXAEHHON aHOMaIWK.
Juckyceum 0 npuunHax Takux
Aechopmaumii 6binm COCpeoTo-
uYeHbl HA B3aMMOLENCTBIN MEXLY
FEHETUYECKNMM 1 3KONOTMHECKMM
(hakTopami, 1 NPEANonoXeH!N o
BO3MOXXHOCTM CMOHTAHHOro BO3-
HUKHOBEHMS Aedhopmaunid B cryya-
X C HEONpeSENeHHON NPUUMHON (4,
5,10, 23, 34).

B HacTosiLee Bpems obLenpu-
3HAHO, YTO 9K30rEeHHbIE TOKCUYHbIE
BELLECTBA MOTyT BO3AENCTBOBATD
1 Ha 3A0POBbLIE 3MOPUOHI, U
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Kleeblattschadel
Most severe varity

previous genetic damage. Po-
tentially damaging agents are
likely to include high doses of
ionizing radiation, cytostatics,
alcohol, addictive (often illegal)
drugs and various maternal
illnesses. Still open to discus-
sion is whether fetal hypoxia

is also a cause of deformities.
Exogenous noxious agents

are able to trigger pathological
development at both the em-
bryonic and fetal stages. The
earlier these agents exert their
effect on the developing fetus,
the more severe the resulting
deformities. It is rarely possible
to identify the causative agent,
further supporting the idea of a
multi-factor etiology of deformi-
ties.

Classification

Developmental abnormalities

can be the result of one of two

different disorders:

- Genetic disorders are
diseases caused by a per-
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Severe Apert Syndrome  Mild Apert Syndrome

manent change in a genetic
element, capable of being
passed down to the fol-
lowing generation. During
development, the genetic
defect results in characteris-
tic somatic deformities.
Deformities, in contrast to
genetic disorders, may oc-
cur either singly or multiply.
These are caused, not by
genetic modifications, but
by intrauterine morphologi-
cal changes to one or more
organ systems or the body
as a whole. Multiple deformi-
ties are described as syn-
dromes, particularly where
characteristic changes occur
in more than one embryonic
developmental field.

The key factor affecting sever-
ity of a deformity is the time at
which the damage occurs. If it
occurs during gametogenesis
(sperm/egg formation) and
involves a permanent change

ﬁ. — -—
Apert Syndrome
15 years

Ha SMOPUOHbI C FEHETUYECKUMM
nospexaeHnamu. MNoTeHumansHo
onacHble hakTopbl, BEPOSATHO,
BKJIKOYAIOT BbICOKME [03bl MOHU3K-
PYIOLLEr0 U3MYYEHMS, ITOCTATMKM,
ankoroJib, HaPKO3aBUCUMOCTb M
pasanyHble 3a60neBaHNs MaTepu.
TeM He MeHee.0CcTaeTcs OTKPbITHIM
BOMPOC, ABNAETCS 1M TMNOKCHS!
NA0AA NPUUMHON AechopmaLmid.
OK30reHHble (hakTopbl CMOCOBHbI
BbI3BATb NATONOrMYECKOE pas-
BMTME 1 HA 3MOPUOHANBHBIX, U Ha
(beTanbHbIX CTaaMsX. YeM paHbLue
3TN (PaKTopbI 0Ka3bIBAKOT CBOE
BAMSIHME HA Pa3BUTHE NNOAA, TEM
6onee cepbesHbl fechopmaLmm.
OueHb peaKo yAaeTcs TOYHO MaeH-
TMHULMPOBATH MOBPEXAAOLLMNA
hakTop, YTO TaKkKe NOATBEPXKAAET
Maet 0 MHOroakTOPHOH 9TUONO-
ruu gechopmaumi

Knaccudmkaums

AHOManuu passuTus MOryT 6bITh
pesynbTaToM 0JHOW U3 ABYX
naTonorui:

- F'eHeTUYECKUX HapyLLEHWH,

epenHo-nuueBble AechopmaLmm

W

: Typical hand and foot de-
formity in Apert Syndrome

Fig. 1: Cranio facial
deformities: Varities of Apert
syndrome

Puc. 1: Kpanno—thaunanbHsie
Aedopmaunm nnua, BapuaHTbl
cuHapoma Anepta

BbI3BaHHbIX M3MEHEHUEM FEHE-
TMYECKOro MaTepuana, KoTopble
nepejaloTcs credytoLlemy
nokoneHuto. B nepnoa passutus
reHeTuyeckue AethekTbl Bbi3biBa-
t0T hOPMMPOBAHME OMpeeneH-
HbIX COMATUYeCKNX Aedhopmaumil.

- DedopmaumamMu, BbI3BaHHbIMM
He reHeTUYeCKUMU MO,EI,VICIDVIKa-
Lnsamu, a a BHYTPUMaTOYHbIMU
MOPMONOrNYECKUMU UBMEHEHNS-
MU B O,El,HOI?I WU HECKOJIbKUX CU-
CTeMax OpraHoB Mnu opraHuaMe
B LIENOM, KOTOpble B OTANYME OT
FEHETUYECKNX HaPYLUEHWA, MOryT
NPOUCXO0ANTL OHOKPATHO UK
MHOrOKpaTHO. MHOXEeCTBEHHbIE
AecopMaLim OnuChIBAKOTCS Kak
CMHAPOMBI, NPY KOTOPbIX XapakK-
TEPHbIe M3MEHEHMS MK SMOPHO-
HaJIbHOM Pa3B1TUK NPOUCXOAAT B
6ornee 1eM OfiHOW 06NACTY.

KntouesbiM (hakTopoM, onpesens-
IOLLIMM TSKECTb AechopmaLimm, siB-
NAeTCA Nepuos, BO BPEMSt KOTOPOro
NponCX0auT NoBpexaeHne. Ecamn
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to genetic material, the result
is a genetic disorder. A charac-
teristic feature is that these
chromosomal changes are
present in all of the organism'’s
cells (1, 10).

If damage occurs after the egg
and sperm cells have fused,
e.g. at the blastula stage,
severe deformities, such as
conjoined twins, are also possi-
ble. The difference here is that
the deformity affects individual
organs or organ systems — it

is not the case that all somatic
cells have undergone a change.
The time at which damage oc-
curs is therefore a key factor in
how the deformity is manifest.
Consequently, the phrase tera-
tologically critical period, during
which damage must occur in
order to produce clearly clas-
sifiable organ damage, is used
(Fig. 4). Conversely, since each
organ is created at a specific
point in time, it is possible to

Severe form with severe respiratory

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

identify the approximate period
of time at which damage has
occurred from the type of
deformity.

A cleft lip, alveolus, and palate,
for example, is known to arise
at around day 40 of pregnancy.
If a noxious agent is present at
this point in time, it may cause
cleft formation. The effect on
organogenesis of deformities
arising in this way may also
give rise to a range of other
disorders, as the development
of various organs dynamically
affects the development of
others. Consequently, damage
to an organ frequently affects
not only the organ which expe-
riences direct damage, but also
the developing organ tissues
which surround it. This abnor-
mal development of surround-
ing tissue can also cause func-
tional disorders, which result in
cumulative development errors
in the organ structure. In the

Moderate form with
respiratory problems

9TO0 CMy4aeTcs BO BPEMS raMeTo-
reHesa (CaMsHUS cnepMaTosonaa u
SALEKNETKM) W BbI3bIBAET M3ME-
HEHWe reHeTYeckoro MaTepuana,
pe3yNbTaToOM SBNSIETCA FreHeTUYE-
CKn 06YCIOBNEHHOE HapyLLEHue.
XapakTepHon 0CO6EHHOCTbI0
SBNIIETCS TO, YTO U3MEHEHUS! B
XPOMOCOMaXx eCTb BO BCEX K/eTKax
opranuama (1, 10).

Ecnu nospe>xaenne NpoucxoanT
nOCne CANSHNS SALEKNETKN 1
cnepmaTo3ouaa, Hanpumep, Ha
cTaauv 6nacTyrbl, BO3MOXHO pop-
MWPOBaHME TSXXENbIX Aedhopmauini,
Hanpumep, camcknx 61M3HeLoB.
PasHuua B 3TOM Cnyyae 3aknto-
4aeTCs B TOM, 4TO Aechopmaums
3aTparuBaeT OTAeNbHbIE OpraHbl
WM CUCTEMbI OPraHoB, TO ECTb He
BCe COMAaTUYECKME KNETKN NOA-
BEPratoTCs U3MEHeHNaM. Takum
06pa30M, BPEMEHHOI Mepuog, BO
BPEMS KOTOPOro MPOMCX0AMT No-
BPEXAEHWe, ABNAETCS KNHOUYEBbLIM
hakTopom Ans hopmM1poBaHns
Aechopmaumil.

epenHo-nuueBble AechopmaLmm

Fig. 2: Cranio facial
deformities: Varities of
Morbus Crouzon

Puc. 2: KpaHuo-thaumansHble
nedopmaunm nmua, BapuaHThl
cuHapoma KpysoHa

Moderate form without
respiratory problems

CnepnoBatenbHo, Ans oNpeaeneHns
BMAa fepopmaunu, yunThIBaOTCS
pa3nuyHble asbl TepaTonormye-
CKW KPUTUYECKNX NEPUOAOB ANs
NoBpeXaeHus opraHos (puc 4). C
[APYroii CTOPOHbI, MOCKONbKY KaX-
[bli OpraH (hopMUpyeTCs B Onpese-
NIEHHbI MOMEHT BPEMEHU, MOXHO
NpU6NM3NTENLHO ONpeaenuTL

TOT MEPUOZ BPEMEHHU, B KOTOPOM
MPOW30LLIO NOBPEXAEHME, N0 TUMY
pechopmaumu. Pacwennexme ry6el,
anbBEONIPHOTO OTPOCTKA U Heba,
KaK M3BECTHO, BO3HMKAET NpUMEp-
Ho B 40 fieHb 6epemerHocTH. To
€CTb, ECAM NOBPEXAALOLLUMA areHT
BO34ENCTBYET B fAHHbIA MOMEHT
BPEMEHW, 3TO MOXET NPMBECTY K
06pa30BaHuio pactuenmHbl. Bosaeit-
CTBME Ha OPraHoreHe3, Bbl3biBaro-
Lee AecopmaLiu, MOXeT BbI3BaTb
W PSIA ApYrux 3a60N1eBaHUi, Tak Kak
passuTHME OLHWNX OPraHOB AWUHAMM-
4eCKu BNMSIET Ha pasBuTUe OpyriX.
CnepnoBatenbHO, NOBPEXAEHHE Op-
raHa 4acTo 3aTparuBaeT He TONbKO
cam opraH, KOTOPOMY HaHOCKTCS
NpsIMO#A yLLEep6, HO 1 pa3BMBarOLLM-
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Most severe form with
tracheotomy

Fig. 4: Phases of genetic
determination in the development
of deformities

case of cleft lip, alveolus, and
palate, for example, it is known
that the midface and nasal
musculature does not function
properly for the seven months
between cleft formation and
birth. This affects development
of the nose and mid-face, par-
ticularly skeletal development,
which has a major effect on
the appearance of children with
cleft lip, alveolus, and palate at
birth (Fig. 5). For all deformi-
ties, therefore, a distinction
needs to be made between the
actual developmental disorder
and presentation at birth, as
the latter is also influenced by
specific secondary functional
disorders (1, 9).

This has major implications for
treatment. The objective of
treatment is thus not merely to
resolve primary organ dam-

Severe form without
tracheotomy
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Moderate form

Mild form

Phases of Genetic Determination in the Development of Deformities

primary deformities

3 4 5
brain

neural rear

eyes

palate

face

SYUEINIES

age. It is also to restore normal
dynamic interactions with the
tissue surrounding the organ.
To minimize damage as a
result of secondary functional
disorders, it is therefore gener-
ally advantageous to under-
take treatment at the earliest
possible stage. In the case of
deformities, therefore, the fre-
quently adopted ‘wait and see’

approach is often inappropriate.

secondary deformities

7 9 10 11 12

I ——>
I ——>
T ———>

———

embryonal

£C1 TKaHW OpraHoB, KOTOPbIE €ro
OKPY>KatoT.

AHOManbHOE pasBuTHE OKpYXato-
LUMX TKAHEW TaKXKe MOXET BbI3BATb
(DYHKLMOHANbHbIE PACCTPOMCTBA,
KOTOpbIE NPUBOAST K KYMYyns-
TUBHbBIM HaPYLLEHNSIM Pa3BUTUS

B CTPYKType opraHos. Hanpu-

Mep, B Cly4ae pactuenmHbl rybel,
aNbBEONIAPHOT0 OTPOCTKA U Heba,
MYCKynaTypa CpeaHei 30Hbl nuua u

epenHo-nuueBble AechopmaLmm

Fig. 3: Cranio facial
deformities: Varities of
Treacher Collins Syndrome

Puc. 3: KpaHno-thaumanbHble
nedopmaunm nmua, BapuaHThl
cuHapoma Tpuyepa KonnmHaa

Puc. 4: ®a3bl reHeTUyeckom AeTepmMmnHa-
LMK B pa3BuUTUM dechopmauiin

HOCa He (hyHKLMOHWPYET HOp-
MarnbHO B TEYEHWE CEMN MECSLIEB
Mexay (hopMUpOBaHUEM pacLLie-
JMHBI M POXXAEHMEM pebeHka. ITo
TaKxXe BNUIET Ha passuTHe Hoca
W CpedHel 30Hb! 1A, 0CO6EHHO
KOCTHOM TKaHW, YTO OKa3bIBaeT
HeraTMBHOE BO3AENCTBIE HA
BHELUHWA BUA ETEN C paclienmHomn
ry6bl, anbBEONSAPHOr0 OTPOCTKA U
Heba npu PoXXAEHUN (PUCYHOK 5).
lMoaToMy npu Bcex Aedhopmaumsx
Heo6X04MMO pasnnyaTth NepBuy-
HOE HapyLLEeHWe PasBUTUS 1 ero
NPOSIBNEHNUS NPY POXKAEHUH, UTO
TaKkXXe 06YCOBEHO KOHKPETHLIMM
BTOPMYHBIMI (DYHKLMOHANBHBIMM
HapyLueHusamu (1, 9).

OT0 UMeeT 60SIbLLIOE 3HAYEHNE
Ans neyenus. Lienbto nevexmns
ABNSETCS, TakuM 06pa3oM, He
TOMBKO YCTpaHeHue fedopMalnm
opraHa. A Takxxe BOCCTaHOBUMEHNE
HOPManbHbIX PYHKLMOHANBHBIX
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soft tissue
Fig. 5: Cleft Lip and palate secundary deformity Puc. 5: Btopuynas aecpopmaums npu paciuenuHe

The objective of treatment

is functional surgery which
resolves the primary deformity
as effectively as possible and
normalizes secondary function-
al changes at an early stage,
allowing, for example, harmoni-
ous growth of the facial region.

Disorders of the Base of the
Embryonic Skull

The base of the embry-

onic skull develops from the
notochord in weeks 5 - 6 of
pregnancy. Developmental
disorders arising at this early
stage result in deformities with
classifications including acro-
cephalosyndactyly (e.g. Apert
syndrome), cranio-orbito-facial
dysostosis (Crouzon syn-
drome) or maxillonasal dys-
plasia (Binder's syndrome), to
name but a few. The etiology
of many of these disorders
involves a missense mutation
in the FGFR2 gene. This has
an autosomal dominant pat-

tern of inheritance, but occurs
almost exclusively as a de novo
mutation. Apert syndrome

is the only syndrome in this
group in which there is a direct
correlation between genotype
and phenotype. An exception
is Saethre-Chotzen syndrome,
which is the result of changes
on chromosome 7 (TWIST)
and so is not a member of the
group of FGFR mutation de-
formities (5, 9, 20, 21, 22, 35).

Symptoms

Damage to the mesenchymal
primordial cranium and the
chondrocranium results in inad-
equate growth of the chondro-
cranium ventrally, leading to a
cranium which is shortened in
the anterior-posterior and wid-
ened in the transverse direc-
tion (brachy-turricephaly). This
results in dysmorphia of the
facial skeleton, involving hyper-
telorism, a wide nasal root, flat
orbits, and exophthalmos.

skeleton
rybbl 1 Heba

B3aMMOJENCTBUI C TKaHAMM,
OKPY>XaroLLmMmMm opraH. 4Tobb!
CBECTU K MUHUMYMY NOBPEXEHNS
B pe3y/bTare BTOPUYHbIX (PYHKLM-
OHaUTbHbIX PACCTPONCTB, 06bIYHO
LienecoobpasHo MPOBOANTL Neve-
HWE Ha paHHuX cTagmsx. Moatomy
4aCcTO NpaKTUKyemas BbKMAATENb-
Has TakTuka HeymecTtHa. MeTtonom
NeYeHns SBNSETCS (PYHKUMOHATb-
Has XMpyprus, koTopas ycTpaHseT
OCHOBHOE HapyLUEHME 1 HopManu-
3yeT BTOPUYHbIE (DYHKLMOHAMbHbIE
W3MEHEHMS HA pPaHHEN CTaguu, 4To
o6ecrneynBaeT, HanpuMep, rapmo-
HWYHBIA POCT IMLIEBOrO CKeNeTa.

Necopmauuu ocHoBaHus
9MOPUOHANbHOro Yepena
OcHoBaHue 3MOpPUOHaNBHOTO
yepena pa3B1BaeTCs U3 HOTOXOPAbI
Ha 5 - 6 Hepene 6ePEMEHHOCT!.
HapyLueHus pa3suTus, BO3HWKA-
tOLLME Ha 3TOW paHHen CTaanm,
Cpean MHOIMX Apyrux, BKKQ4YaroT
cneayrolme fedopmaumm: akpo-
LedanoCMHAAKTUNNIO (HanpuMep,
cuHapoM Anepta), KpaHno-opbuTo-

epenHo-nuueBble AechopmaLmm

haumanbHbIid AU30CTO3 (CUHAPOM
Kpy3oHa) unu MakcunnoHasanbHyo
Aucnnasmio (cuHapom buxaepa).
OTNONOTUS MHOTUX W3 3TUX Ha-
PYLLEHWA CBS3aHA C MUCCEHC
MyTauwei reHa FGFR2, uto umeet
ayTOCOMHO-A0MWHAHTHbINA TUM
HacneLoBaHus, HO BCTpeYaeTcs
NOYTM UCKIOUUTENBHO KaK BHOBb
o6Hapy>xeHHas MyTaums. CuHapom
AnepTa SBnAETCS €ANHCTBEHHbBIM
CMHAPOMOM B JAHHOM rpynne,

Mp¥ KOTOPOM CYLLECTBYET NpsMas
KOppensums Mexay reHoTunom u
theHoTUnoM. MckntoueHnem sBns-
eTcs cuHapoM CeTpe- HoT3eHa,
KOTOPbIA ABNSETCS PE3yNbTaTOM
n3meHeHmin 7 xpomocombl (TWIST)
W He BXOAMT B rpynny Aechopmauui,
cBs3aHHbIX ¢ FGFR myTaumsamm (5,
9,20, 21, 22, 35).

CuMNTOMBI

[Jechopmaums MeseHxMMansHoro
NPUMOPAMANEHOTO M XPSILLEBOTO
yepena NpuBOAMT K HE0CTATOY-
HOMY BEHTPANbHOMY POCTY, YTO
yKOpaunBaeT Yepen B NepeaHe-3a-
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Fig. 6: Apert Syndrome

The maxilla is severely short-
ened in the vertical and sagittal
planes, resulting in extreme
maxillary retrognathism and
consequently marked pseudo-
prognathism and an open bite.
The cranial disorders are also
associated with soft tissue or
bony syndactyly of the hands
and feet. Intraorally, 75% of
patients have a cleft soft pal-
ate and the altered makxillary
morphology results in severely
delayed and in some cases
ectopic eruption and severe
dental crowding (22). The ex-
tent of these deformities varies
from extreme dysmorphia to
significantly milder forms (Fig.
6).

Treatment

Treatment for these severe
craniofacial deformities is
divided into two major compo-
nents:

1. Early release of cranial
pressure
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Puc. 6: Cunapom Anepta

One treatment, which takes
into account etiological fac-
tors, is the osteoclastic surgical
procedure described by Powi-
ertowski (1974). This must be
performed before the child is
six months old, as it may other-
wise not be possible to recon-
struct a complete new cranial
vault. This procedure produces
the best results in terms of
normalization of cranial vault
growth. It involves removing
all of the bones between the
coronal and sphenofrontal
sutures (Fig. 7, 8). As well as
allowing normal brain growth,
this also significantly improves
the configuration of the neu-
rocranium and facial skeleton.
The advantage of this operation
is that the intrinsic functional
dynamism of the structures in-
volved allows the development
of a completely new cranial
vault (11, 12, 13, 27).

If the child is already older than
one year, however, this type of

OHEM 1 pacLLMpsET B NONEPEYHOM
HanpasneHuu (6paxu-Typuueda-
nus). ATO NPUBOANT K AMCMOPMM
NMLEBOr0 CKeneTa - runepTeno-
PU3MY, LUIMPOKOMY KOPHIO HOCA,
NA0CKMM OpbuTaM M 3k30hTanbMy.
Mpy 9TOM YeNOCTb CUIBHO YKpOYe-
Ha B BEPTUKANbHO W carnTTanb-
HO¥ MNIOCKOCTSIX, YTO NPUBOANT

K KpaiHeMy BEpXHEYENoCTHOMY
PETPOrHaTU3MYy W, CrefoBaTenbHo,
3aMeTHOMY MCEeBAO-NPOrHaTM3My

1 OTKPbITOMY NpuKyCy. YepenHsble
AedopMaLmn TaKxKe CoYETatoTCs C
CUHJAKTUINEA MSATKMX NN KOCTHBIX
TKaHem KnucTe u cTon.
WHTpaopansHo, 75% nauneHToB
UMEIOT PACLLENUHbBI MATKOrO

Heba v n3MeHeHns Mopgoorum
BEPXHEN YENOCTH, YTO MPUBO-

AMT K 3a8ep>XKe NpopesblBaHus
3y60B, & B HEKOTOPbIX CAyYasx, K
9KTOMNYECKOMY MPOPE3bIBAHMIO 1
BbIPa>KEHHON CKYYEHHOCTH 3y60B
(22). CteneHb aTux aechopmavmii
konebneTcs OT KpanHel AncMop-
un 10 3HAUNTENBHO Bonee MSTKNX

copm (puc. 6).

epenHo-nuueBble AechopmaLmm

JleueHue

JledeHune faHHbIX TSXKENbIX Yepen-
HO-NNLEBBIX AiehopMaLmMii MOXKHO
pasfennTb Ha [iBa OCHOBHbIX
aTana: paHee CHVXXEHWE AaBeHus
yepena v hpOHTO-0pOUTANBHYIO
KOPPEKLMIO.

OZnHWM 13 BUAOB NEYeHs Ha
nepBoM 3Tane, npu KOTOpoM
YUMTBIBAKOTCS STUONOrNYECKME
(hakTopbl, ABNSETCH 0CTEOKNACTH-
yeckas xupypruyeckas npoueaypa,
onucaHHas Powiertowski (1974).
[laHHoe BMeLaTenbCTBO AOMKHO
ObITb BbIMOHEHO [0 AOCTUXEHMSA
PE6EHKOM LUECTUMECSHHOTO BO3-
pacTa, Tak Kak B NPOTUBHOM CIy-
yae 6yaeT HeBO3MOXHO MOJHOCTbIO
BOCCTaHOBMTb HOBbIW CBOZ Yepena.
JTa npouedypa faeT Haunyyne
pe3ynbTathbl C TOUKM 3PEHUS HOP-
Manu3auuv pocTa CBOAA Yepena u
BKNIOYAET B cebs yaaneHue Bcex
TKaHen MeX [y BEHEYHbIM 1 CHEHO-
(DpOHTaNbHLIM LBaMK (puc. 7,8).

A TaKxxe obecneunsaeT HopMarb-
HbIA POCT MO3ra W 3HAUUTENBHO
yAyYLIAET KOHUIypaumto Henpo-
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Fig. 7: Osteoclastic procedure according to Powiertowsky (1974)

procedure is no longer pos-
sible. The preferred treatment
in this case is fronto-orbital
advancement (Fig. 9).

This can be performed either in
the form of displacement and
fixation using titanium or ab-
sorbable plates or by means of
distraction osteogenesis (12).

From around seven years of
age, a further fronto-orbital
advancement procedure can
be performed in conjunction
with a Le Fort Il osteotomy

if required. An early age is
preferred in particular where
the patient experiences major
breathing problems as a result
of midface hypoplasia and
midface regression. Distrac-
tion osteogenesis has proven
to be an effective treatment

for advancing the midface as a
whole (Fig. 10). This allows op-
eration time to be significantly
reduced and the procedures
require far less preparation and
exposure of different tissues.
In view of patient age and
likely intra-operative blood loss,
these factors represent a major
improvement over previously
existing treatments. In addi-
tion, it involves a gradual and
highly controllable displace-
ment of the bony structures,
which results in simultaneous
adaptation of the soft tissues.
Finally, the result can be stabi-
lized with orthodontic support
using a Delaire mask (Fig. 11).

At this age, the high degree of
patient compliance required for
this procedure is not usually a
problem (7, 12, 13).

epenHo-nuueBble AechopmaLmm

Puc. 7: Octeoknactuueckas npouesypa no Powiertowsky (1974)

KpaHuyma v MLeBoro ckeneta.
MpenmyLLECTBOM 3TON onepaumuu
SBNSETCA TO, YTO BPOXKAEHHAS
(OYHKUMOHANbHAS AMHAMUYHOCTb
BOB/IEYEHHbIX CTPYKTYP NO3BONSET
cpopmMmMpoBaTL COBEPLUEHHO HOBBIH
csof yepena (11, 12, 13, 27).

Ecnu pebeHok cTapLue ogHOro
rOAQ, TO BbINOMHUTL [AHHYHO NpO-
Lieaypy y>xe HeBO3MOXHO. [Npes-
MOYTMTENbHBIM NEYEHNEM B 3TOM
crnyyae sBnseTcs N06Ho-opbuTans-
Has koppekums (puc. 9). 310 MOX-
HO coenath MBo NyTem CMELLEHNs
1 chuKcaumm KOCTeN C NOMOLLbHO
TUTAHOBOW MW paccacblBaroLLeics
MAACTUHbI, UIN C NOMOLLLIO ANC-
TPaKUMOHHOrO 0CTeoreHesa (12).

B Bo3pacTe oKono 7 neT, MoXeT
ObITb BbINONHEHA ELLE OfHa NpoLie-
Aypa No6Ho-opbuTanbHON Koppek-
LMK B COYETaHNM, ecnv noTpeby-

eTcs, ¢ octeoTomueit Le Fort |lI.
PaHHWi BO3pacT Ans npoBeAeHus
NeYeHNs SBNAETCS 0COBEHHO Npea-
MOYTMTENbHBIM B Cy4ae, Koraa
NauUWEHT UCMbITbIBAET CEPbe3HbIE
Npo6eMbl C ibIxaHneM BCnes-
CTBME rMNONAasumu Unn aucnnasmm
CpenHei 30Hb! ivua. [uctpakumon-
HbI OCTEOrEHE3 TakXe ABNAETCS

3 heKTUBHBIM METOLOM NeYEeHUs
NPV CMELLEHNM CPELHE 30HbI Nnua
(puc. 10).

[laHHble METOAbI NO3BONAKOT 3HA-
UNTENBHO COKPATUTL BPEMS Onepa-
Lu 1 TpebyIOT ropasfio MeHbLLEN
MOArOTOBKY W BO3AENCTBMS Ha
pasfunyHble TkaHu. MoaTomy 3T
(haKTOopb! SBASAKTCS NPEUMYLLE-
CTBaMM M0 CPABHEHWIO C paHee Cy-
LEeCTBYHOLUMMM METOLAMM NIEYEHNS
OTHOCMTENbBHO BO3pacTa nauveHTa
W BEPOSITHON MHTPAONEPALMOH-
HO¥ KpOBOMOTEPK. M KpoMe Toro,



Craniofacial Deformities

FlenlsLio)

Medical szmupmcion
AyoHan

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

L ' e
4 months postoperative, complete new formation of skull

Age of 6 years: normal growth of skull, signs of craniostosis in
X-ray

Fig. 8: Osteoclastic procedure according to Powiertowsky (1974)

Craniosynostosis

Disorders in the sutural region
of the cranial vault during skull
development give rise to
craniosynostosis (Fig. 12).
These involve characteristic
changes to the base of the
skull, cranial vault and cranial
base angle. This leads to re-
gression and hypoplasia of the
midface with a skeletal open
bite.

The changes to the facial skel-
eton in the presence of cranial
suture closures have been
reproduced in animal models.
Effecting adhesion of the sagit-
tal suture in rabbits caused the
development of an elongated
skull. Skull elongation was
caused by increased viscero-
cranial and reduced neurocra-
nial growth. The fastest growth

occurred at the sutures in the
viscerocranium (7, 12, 13, 30,
34).

Our preferred treatment
consists again of the osteo-
clastic procedure described by
Powiertowski (Fig. 7,8). This
procedure is able to offset
abnormal skull development
entirely. Following removal of
the entire anterior part of the
cranial vault when the child

is six months old or younger,
skull and facial growth re-
turns to normal, as has been
demonstrated by long-term
cephalometric investigations
(11,12,13). As well as brain
development disorders, failure
to treat craniosynostosis also
leads to significant abnormali-
ties in midface development,
most frequently presenting as

1997

1979
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Puc. 8: Octeoknactuueckas npouesypa no Powiertowsky (1974)

06€eCneunBaeTCs NOCTENEHHOE U
0Y€eHb YNpaBAseMOe CMeLLEHWe
KOCTHbIX CTPYKTYP, YTO MPUBOJMT K
O[HOBPEMEHHO afanTaLmmn MArkux
TKaHen. Pesynbtar MOXeT 6bITb
CTabuIN3nNpoBaH NyTeM OPTOAO0H-
TUYECKOI NOAAEPKKN C NOMOLLBIO
macku Delaire (pucyHok 11). B aTom
BO3pacTe, COONAEHNE NALNEHTOM
pexumMa, HeobxoaMMoro Ans npo-
BIEHWS 3TOM NpoLesypbl, 06bI4HO
He sBnseTcs npobnemoii (7, 12, 13).

KpaHnocuHocTo3bl

HapyLueHus npoueccoB paseuTys
cBOJa Yepena B 06n1acTy LWBOB
MPVBOASAT K KPAHMOCMHOCTO3aM
(puc. 12), xapakTepHbIM U3MeHe-
HMSIM OCHOBaHWs Yepena, CBOAA
yepena v 6asnnsapHoro yrna.

370 NPUBOAWT K AMCTNA3NM U
rMNonnasum cpesHel 30Hbl nuua ¢
OTKPbITbIM NPUKYCOM. VI3MeHeHNs
NMLEBOr0 CKeneTa npu 3apaLleriu

yepenHbIx LWBOB 6blan BOCPON3BE-
[eHbl Ha XXMBOTHbIX MOZensx. Boc-
npouaseneHune apdekTa aaresum
CaruTTanbHoro LUBA Y KPONMKOB
BbI3BaSI0 Pa3BUTUE YAJIMHEHHOTO
yepena. YAnuHeHue yepena 6b11o
BbI3BaHO YBENMYEHNEM BUCLEPO-
KPaHUasnbHOrO M YMEHbLUEHUEM
HelpoKkpaHuanbHoro pocTa. Camblid
ObICTPbINA pocT Habntoaancs B 06-
nacTu LWBOB NMLEBOro Yepena (7,
12,13, 30, 34).

/ B 3TOM Cnyyae npeanoyTUTENb-
HbIM METOZIOM NEYeHus SBNseTCs
0CTeOKNacTM4eckas npoLeaypa,
onucanHas Powiertowski (puc.
7,8), KOTOpPast MOXET NONTHOCTLH
UCMpaBUTb HEMPaBUIbHO Pa3BUTbIA
yepen. lNocne yaaneHue nepesHen
4acTv cBoda Yepena y pebeHka

B BO3pACTe LUECTVN MECALEB UMK
MnagLLe, pocT Yepena 1 NNLEBbIX
KOCTel HopManuayeTcs, 4To 6610
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severe, Angle class Il dys-
gnathia, which then requires
complex surgical intervention.
The functional orthodontic
measures frequently employed
are in these cases doomed to
failure.

Cleft Lip, Alveolus, and
Palate

Anyone who has treated cleft
lip, alveolus, and palate knows
the problems associated with
skeletal growth deficiency that
occur during treatment (Fig.
13). There have been numer-
ous attempts to identify the
source of these problems so as
to improve treatment.

It has been assumed that
growth deficit results from

the deformity that causes the
skeletal changes. Deficient jaw
growth in patients with cleft
lip, alveolus, and palate is often
regarded as a genetic disorder.
A host of treatments such as
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complicated surgical tech-
nigues in conjunction with ex-
tensive orthodontic treatment
were designed to improve the
results in patients with cleft
lip, alveolus, and palate, many
of which eventually had to un-
dergo osteotomy to correct the
skeletal harmony after growth
had stopped (2, 8, 24).

The first doubts about this
inevitable development were
expressed by Schilli (32) who
was the first to point out that
reconstruction of the or-
bicularis oris muscle could be
important in the development
of the facial skeleton. Despite
initially good surgical results,
as growth continued it quickly
became apparent that recon-
struction of the orbicularis oris
muscle alone was not able to
achieve symmetrical growth of
the bony skeleton.

Delaire (3, 5) recognized that to
attain normal skeletal growth

MPOJAEMOHCTPMPOBAHO C MOMOLLbIO
AONroCPOUHBIX LiedpanoMeTpuye-
CKux uccneposanmii (11,12,13).

Kpowme HapyLieHus passuTus ro-
NIOBHOTO MO3ra, HE MCMPABIIEHHbIN
KPaHUOCMHOCTO3 TakXXe MPMBOAUT
K 3HAYUTESbHBIM OTKIIOHEHUSIM

B pa3BMTUM CPESHEN 30HbI LA,
Hanbonee 4acTo B (hopme Ts-
xenoun gucrnatum Il knacca no
Angle, koTopas TpebyeT CNOXHOro
XMPYPruyeckoro BMeLLaTeNbCTBa.
DyHKUMOHANbHbIE OPTOLOHTHYE-
CKME MeTOfbl, 4acTo UCnoNb3ye-
MbIE B 9TWX CNy4asix, 06peyeHbl Ha
nposan.

PacwenuHa ry6sl, anbBeonspHo-
ro oTpocTKa u Heba

Jlto6oit Bpay, KOTopbIit neyun
PacLLENuHy rybbl, anbBEONSPHOro
0TpOCTKa W Heba, 3HaeT o npobre-
Max, CBSI3aHHbIX G He0CTATOHHO-
CTbH0 CKENETHOrO POCTa, KOTOpbIE
BbISBASKOTCS BO BPEMS NEYEHMS
(puc. 13). Yxxe 6binv npeanpuHaAThI

Fig. 9: Fronto orbital advancement

epenHo-nuueBble AechopmaLmm

Puc. 9: Jlo6Ho - opbutanbHas Koppekuns

MHOTOYMCIIEHHbIE NOMbITKW Onpe-
AEMTb NPUYMHY AaHHON Npo6reMbl
AN TOro, YT06bI YNyULLIMTb PE3yfb-
Tar nevenns. Npeanonaranock, YTo
AednunT pocTa SBRSETCS pPesynb-
TaToM fedopmaumu, koTopas npu-
BOAWT K U3MEHEHNSM CKeneTa.
HepocTtaTouHblii pocT YenocTn y
MauMEeHTOB C PaCLLENMHON ryObl,
anbBEONIIPHOT0 OTPOCTKA U Heba
4acTo paccMaTpUBAETCH KaK reHe-
TUYECKOEHapyLLEHMe.

HecMoTps Ha To, 4TO Ans ynyy-
LIEHUS pe3yNbTaToB NeYeHus
pacLuenmnHbl rybbl, anbBEOSPHOrO
0TpOCTKA W Heba Bblan pas-
paboTaHbl HECKOMbKO METOL0B
NEYeHIs, B TOM YMCHE CNOXHble
XMPYPruyeckue BMeLLaTenbCTaa B
COYETAHWM C OPTOLJOHTUYECKIUM Nie-
YEHWEM, MHOTUM U3 NaUNEHTOB ANS
KOPPEKLMM CKENETHBIX M3MEHEHMUI
nocne npekpaLleHuns pocTa KocTen
MPULLAOCH BbIMOMHUTL OCTEOTOMMUIO
(2, 8, 24). lMepBble COMHEHNS OT-
HOCWTENbHO LETEPMUHMPOBAHHOCTY
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Fig. 10: Morbus Crouzon, Midface distraction

of the midface in cases of cleft
lip, alveolus, and palate, it was
not sufficient to only recon-
struct the perioral muscles but
also the perinasal and midfacial
muscles. It finally became
evident that the underdevelop-
ment of the midface in patients
with cleft lip, alveolus, and
palate was the result not of
genetic factors, but mainly of
malfunction.

The skull can develop normally
only if there is coordinated
interplay between all the struc-
tures involved. Of particular
importance is the undisturbed
interplay between primary and
secondary growth centers. The
functional connection between
primary and secondary growth
centers is produced by the
mimic muscles. This opens

up therapeutic possibilities in
that growth at the sutures can
be influenced by functional

dentofacial orthopedic appli-
ances or, in cleft lip, alveolus,
and palate, by muscle-recon-
structing “functional” surgical
procedures (14, 16, 25, 26, 33).

If the formation of a cleft lip,
alveolus, and palate keeps

the muscle ring from closing,
the anatomical connection
between primary and second-
ary growth centers is lost and
the midface can no longer
develop normally. The logical
consequence of these delibera-
tions is to concentrate not on
complicated surgical tech-
nigues which consider exclu-
sively cosmetic aspects, but on
reconstructing the muscle-per-
iosteum apparatus of the face,
as the latter is the only way to
ensure normal growth (17, 33).
Comparing the patients at 16.5
years, it also becomes obvi-
ous that the overall midfacial
growth is significantly better

epenHo-nuueBble AechopmaLmm

Puc. 10: BonesHb KpysoHa, ACTpakums cpeaHel 30Hsl nnua

TaKoro pasBuTUs OblaN BbICKA3aHb
Schilli (32), koTopbIi ykasan, 4To
PEKOHCTPYKLMS KPYrOBOM MbILLILIbI
pTa UMEET BaXKHOe 3HaueHue

B Pa3BUTUM NMLIEBOrO CKeNeTa.
OpHako, HeCMOTPS Ha 3HaYanbHoO
XOpOLLKe pe3ynbTaThl XMpypri-
4eCKOro BMeLLaTeNLCTBA, Npu
AanbHeiLLIemM pocTe CTano o4eBus-
HO, YTO C MOMOLLbIO PEKOHCTPYKLINKM
TONBKO KPYroBOW MbiLLLbI pTa
HEMb3s JOOUTBLCS CUMMETPUYHOTO
pocTa KocTeMm.

Delaire (3, 5) npuanan, 4to ans
HOPManbHOro pocTa ckeneTa
CpenHei 30HbI mua B Cyyasx
pacLLenuHbl ry6bl, anbBEOASPHOTO
0TpOCTKa W Heba, He06X0AMMO
ObI10 BOCCTAHOBUTb HE TOMbKOME-
pvopanbHbIe MbILLLbI, HO 1 MepUHa-
3a/IbHbIE, U MbILLILbI CPESHEN 30Hb
nua. W ctano HakoHeL, CoBepLUEH-
HO 04EBMAHO, YTO HeopasBuTHe
CpefnHeNn 30Hbl MLa y NauMeHToB ¢
pacLLenuHoOM ry6bl, anbBEONSPHOrO
0TpOCTKA W Heba Bbino obycnosne-

HOHe reHeTMYeckuMu chakTopamu,
a, B OCHOBHOM, HapyLUeH1eM
(OYHKLMIA.

Yepen MOXET HOpMasbHO paseu-
BaTbCS TOLKO NPU CKOOPAMHUPO-
BaHHOM B3aMMOJENCTBIM MEX LY
BCEMM ero cTpykTypamu. Ocobo
Ba)XHOE 3HAYeHWe MMeeT B3auMo-
LEACTBME MEXJY NEPBUYHBLIMM 1
BTOPUYHBIMMW LIEHTPaMm pocTa.
OyHKUMOHaNbHas CBS3b MEXAY
NEPBUYHBIMU 1 BTOPUYHBIMMU
LieHTpamu pocTa OCYLLECTBNAETCS
C MOMOLLBbK MUMUYECKMX MbILLIL,
4TO OTKPbIBAET TEpaneBTUYecKue
BO3MOXXHOCTM NyTEM BO3AEHCTBUS
Ha pocT B 06N1acTH LUBOB
(hYHKUMOHANBHBIX 3y604ENMOCTHBIX
OpTONeAMYECcKUX NPUCNoCoBNeHNit
WK, B Cy4ae pacLuenuHbl rybel,
anbBEOSIIPHOTO OTPOCTKA U Heba,
C NOMOLLBH «(PYHKLMOHANBHBIX»
XMPYPrUYECKNX MPOLELYP - Mbl-
LUEYHbIX PEKOHCTPYKLUMA (14, 16,
25, 26, 33 ). Ecnu chopmuposanme
pacLLenuHbl ry6bbl, anbBEONSPHOTO
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in patients who had muscular
reconstruction than in those
who were subjected to con-
ventional surgery. For patients
with complete muscular
reconstruction, for instance, no
orthognathic surgery was nec-
essary. Another reason might
be that functional disturbances
are significantly reduced after
muscular reconstruction (15,
17,18).

We think it is the careful recon-
struction of the perioral and pe-
rinasal muscles combined with
the restoration of the muscle-
periosteum apparatus and the
restoration of palatal muscles
that leads to the union of
primary and secondary growth
centers and that is responsible
for the better skeletal growth.
An additional advantage is that
the restoration of the functional
units reduces the scar forma-
tion in the lip area that is so
often seen. This in turn allows

1981
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the maxilla to better exercise
its physiological forward rota-
tion during growth. (Fig.14) If
not all functional units in pa-
tients with cleft lip and palate
are carefully restored during
primary surgery, severe scar
formation in the anterior part of
the face will hinder the normal
development of the face. This
means that the first lip opera-
tion will decide the fate of the
cleft patient and if this opera-
tion is inadequate, orthopedic
treatment will not be able to
improve skeletal growth. In this
respect we agree with Ross
(28) who compared different
treatments and came to the
same conclusion.

The goal of our surgical meas-
ures must therefore be the
timely reconstruction of the
functional units interrupted by
the cleft formation to encour-
age normal development as
early as possible.

1989

1996

0TpOCTKa W Heba He Mo3BonseT
MbILLIEYHOMY KObLYy 3aKpPbIThbCS,
aHaTommyeckas cBa3b Mexay nep-
BWUYHbBIMW 11 BTOPUYHBIMM LIEHTPaMM
pOCTa HapYLLIAETCs W CPefHss
30Ha LA HE MOXET HOPManbHO
pa3BuBaTbCs. JIOrN4ECKMiA BLIBOA
W3 [LaHHbIX PACCYXXAEHMIA 3aKTio-
4aeTcs B TOM, YTO HEOBX0ANMO
COCPEAOTOUUTLCS HE Ha CHIOXKHbIX
XMPYPrUYECKMX METOAAX, KOTOPLIE
HanpaBnEeHb! UCKIIOUYUTENBHOHA
KOCMETMYECKME acnekTbl, a Ha pe-
KOHCTPYKLMM MbILLIEYHO-HAAKOCTHO-
ro annapara fmua, Tak Kak Tofbko
MoCneHNA MOXET 06ecneUnTb
HopManbHbliA pocT (17, 33).

Mpy CpaBHEHUM NALMEHTOB B BO3-
pacTe16,5 net Takxe cTano ove-
BMAHbIM, YTO O6LLUMIA POCT CPeaHei
30HbI fIMLIA 3HAYMTENBHO NyyLle

y NAaUMEHTOB NOCNE MbILLEYHO
PEKOHCTPYKLMM, YEM Y TeX, KOTO-
PbIM BbIM BbINONHEHbI 06bI4HbIE
XMPYPruyeckue BMeLLaTenbCTaa.
lMauneHTam ¢ NoSIHON MbiLLIEYHON
PEKOHCTPYKLMEH, HanpuMmep, He

epenHo-nuueBble AechopmaLmm

Fig. 11: Apert Syndrome, Mid-
face distraction, Delaire mask

Puc. 11: Cuxppom Anepra, auc-
TpaKums cpeaHeit 30HbI Nnua, Macka
Delaire

TpebyeTcs opTOrHaTu4eckas one-
paumsi. [pyroi npuanHon MoxeT
ObITb TO, YTO NOC/E MbILIEYHOM
PEKOHCTPYKLMN (hYHKLMOHAMbHBIE
HAPYLUEHNS 3HAYMTENIBHO CHIKA-
totes (15, 17, 18).

MbI cunTaem, 4To TLwaTenbHas
PEKOHCTPYKLNS NEPUOpanbHbIX 1
nepuHa3abHbIX MbILLL B COYETa-
HUM C BOCCTAHOBMIEHUEM MbILLEYHO-
HaAKOCTHOrO annapara 1 MblLuL
Heba NPUBOANT K COEANHEHMIO
MEPBUYHBIX 1 BTOPUYHBIX LIEHTPOB
poCTa, 4TO 06ENeUMBaET NyHLLNA
pocT ckeneta. [lononHUTENbHbIM
NPENMYLLECTBOM SBASETCS TO, YTO
BOCCTaHOBMEHME (hYHKLMOHATBHBIX
CBAA3ei yMeHbLUAET 06pa3oBaHne
py6LOBOiA TKaHu B 06nacTy ry6.
370, B CBOKO 04epefb. NO3BONSET
BEPXHE YentocTu fnyyLue (yHKUmMo-
HMpPOBaTb BO BpeMs pocTa. (puc.14)

Ecnu He BCce (hyHKUMOHANBHbIE
CBSI31 Y NAUMEHTOB C PaCLUEeNMHO
ry6bl 1 Heba TLlaTeNbHO BOCCTa-
HOBJIEHbI BO BPEMS NEPBUYHON
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Fig. 12

If this functional procedure was
not performed during primary
surgery, a secondary correction
must to be performed as early
as possible to obtain some
influence on skeletal growth or
at least an esthetic ameliora-
tion (17, 18) (Fig. 15,16).
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Puc. 12

Maxillary and Mandibular
Deformities

The occurrence of abnormali-
ties of growth in the area of
the facial sutures leads to max-
illary and/or mandibular mal-
positions and developmental
abnormalities. These develop-

Trigonocephaly

Plagiocephaly

Brachycephaly

onepauuu, BblpaXxXeHHOe 06paso-
BaHwe py6LOBOM TKaH! B AAHHOM
4acTu nuua 6yayT NPensiTCTBOBaTh
€ro HopManbHOMy pasBuTU. JTO
3HAYUT, 4TO NEPBUYHAS Onepauns
Ha ry6ax 6yLet peLatb Cyaboy
nauneHTa ¢ pacLUen1Hoii 1, eciu
9Ta onepaums 6yaeT HeA0CTaTOuHO

epenHo-nuueBble AechopmaLmm

3(hhEKTUBHOM, OPTONEAMYECKOE
NeYeHIe He yNnyyLwnT pocT cKeneta.
B 3TOM OTHOLLIEHWM MbI COrNACHbI

¢ Ross (28), koTopbIn Npu cpasHe-
HUM Pa3NIMYHBIX METOLOB NIEYeHNst
MpULLIEN K TaKOMY >Ke BbIBOAY.
[Mo3TOMY LieNbIo HaLLMX XWpYpPrut-
YecKMX BMeLLaTeNbCTB fOMKHA
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Assumed Causes of Cleft Deformities:
e genetically pre-determined 6 months
¢ inadequate growth potential
e postoperative scarring

MpeanonaraeMble NPUYKHBI PACLLENNHDI:
« ['eHeTHYecKas aeTepMuHaLms

* HepocTaTouHbIi NoTEHUMAN pocTa

« MocneonepauuoHHble py6bubl

18 years

Fig. 13: Assumed causes of cleft deformities Puc. 13: Mpepnonaraemble NPUUMHBI PACLLENMHDI

1990

Fig. 14: Unilateral cleft, lipp and palate Puc. 14: OZHOCTOPOHHSS pacLUennHoi rybbl n Heba
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after complete revision of cleft, lip, palate and nose
Fig. 15: Corrective surgery after unilateral CLP Puc. 15: KoppekTvpytoLume onepaumu 0fHOCTOPOHHEN pacLLenmHbl rybbl v Heba

2004 after complete revision of cleft-, lip, palate and nose
Fig. 16: Corrective surgery after bilateral CLP Puc. 16: KoppexTupytoLme onepaumv npu ABYCTOPOHHEN pacLuenvHe rybbl v Heba
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Fig. 17: Maxilla and mandibula deformity, Combined orthodontic and surgical

procedure

mental abnormalities generally
occur postnatally, however, and
are not therefore as severe as
syndromal deformities arising
in utero. They are generally
caused by adverse oral habits,
such as tongue thrust, thumb-
sucking, impaired nose breath-
ing, lip dyskinesias, etc. (21,
29).

Treatment consists of com-
bined specialized orthodontic/
surgical treatment. Orthodontic
techniques are first used to
shape the superior and inferior
dental arches and to ensure
that the teeth have proper

axial alignment on the apical
base. This is followed by surgi-
cal displacement by means

of maxillary and mandibular
osteotomies, for which a range
of surgical procedures are avail-
able (Table 1). The appropriate

surgical technique should be
selected individually on the
basis of models and lateral
cephalometric imaging, and a
surgical splint then manufac-
tured. The surgeon needs to be
familiar with the full range of
possible surgical procedures.
After the operation, functional
follow-up treatment is per-
formed using intermaxillary
elastic bands and an appropri-
ate surgical splint over a period
of about 4 weeks. This is then
followed by fine adjustment

of the teeth using orthodontic
techniques and a subsequent
retention phase.

An interdisciplinary approach of
this type allows very good re-
sults to be achieved with these
developmental maxillary and
mandibular abnormalities, even
where they are of syndromal
origin (Fig. 18) (31).

after
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Puc. 17: lechopmauins BEpXHel 1 HWKHEN YentoCTy, CoueTaHne OpTOAOHTUYECKON 1

XMPYPrinyeckom npouesyp

ObITb paHHsS CBOEBPEMEHHAS
PEKOHCTPYKLMS (PYHKLMOHANBHBIX
CBSI3€M, NPEepBaHHbIX PACLIENMHON,
AN CTUMYASLMA HOPMATTbHOMO
passuTus. Ecnm aTa npouesypa

He 6blna BbINONHEHA BO BPEMS
NepBUYHOIA onepaunm, BTopU4Hast
KOPPEKLMS LOMKHbI 6bITb NPOBe-
[EHa KaK MOXHO paHblue, 4Tobbl
BO34€/CTBOBATbL Ha POCT CKeneTa
WaK, No KpanHen Mepe, C LENbio
9CTETUYECKOro yayulleHns (17, 18)
(puc 15,16).

DNedopmauun BepxHeii n HUKHe#H
YyencTu

HapyLueHns npoLeccos pocTa B
06NacTy NIMLEBbIX LIBOB BbI3bIBAKOT
U3MEHEHS MONOXKEHUS BEPXHEN 1 /
WA HUKHEN YemnoCTW U aHoManum
pasBuTMS. TV aHOMANNK Pa3By-
THs 06bI4HO OPMUPYIOTCS NOCHE
POXX[EHWS, OAHAKO, OHW He CTOMb
BbIPXXEHbI, Kak aechopmaLmm

Mpu CUHAPOMAX, BO3HUKALLMD B

Mepuoj] BHyTPUYTPOBHOrO passi-
TS OHM, KaK NpaBuno, Bbi3BaHbl
TaKUMMW NPUBbIYKAMK, KaK BbiTar-
K1BaHWe s13blka, cocaH1e narnbLia,
a TaKXXe HapyLleH1eM HOCOBOTO
[bIXaHus, AUCKMHE3NeN ry6 1 T.4.
(21,29).

JleyeHne cocTonT M3 KOMOUHK-
POBaHHOM CMELWanN3MpOBaHHON
OPTOAOHTMYECKON / XMpypruye-
cKoro nomotum. OpToAOHTUYECKME
MeTO/bl BHa4asne Ucnomb3ayoTes
AN (hOpMUPOBAHNS BEPXHEN W
HWKHEI 3y6HbIX Byr W Ans akeu-
anbHOro BbIpaBHUBAHMS 3yGHOTO
psaa Ha anvukanbHOM 6asuce.
3aTem npoBOANTCS XMPYPrinyeckoe
CMELLiEHE C NOMOLLbKO OCTEOTO-
MWiIA BEPXHEN W HUXKHEH YeNtoCTy,
ANS 4ero NPUMEHSETCS WNPOKKIA
CMEKTP XMPYPruveckux npoueayp
(tabnmua 1).

CooTBeTCTBYHOLAs XMPYpriveckas
TEXHUKa JOMKHbI 6bITb BbIOpaHa
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Fig. 18: Hypercondyly, Combined orthodontic and surgical procedure Puc. 18: Tunepkorannmus, KobnH1poBaHHHas OPTOLOHTUYECKAS 1 XUpYpriuyeckas

Summary

The proper management of
craniofacial deformities re-
quires an in-depth knowledge
of both skull growth processes
and their treatment. The dif-
ferent syndromes need to

be treated at different levels.
There are numerous surgical
procedures, each of which is
appropriate for a correspond-
ing indication. Consequently,
anyone involved in treating
deformities of this kind needs
to be familiar with these surgi-
cal procedures. Such treatment
can only be performed through
interdisciplinary collaboration
between a range of different
disciplines including cranio-
maxillofacial surgery, neuro-
surgery, ENT, orthodontics,
pediatrics, speech therapy, and
orthopedics at an appropriate
center.

npoteaypa

WHAMBMAYaNbHO HA OCHOBE MOAENM-
POBaHKs W narepanbHoi Leda-
NIOMETPUYECKON BU3yann3auum ¢
MNOCMNELYOLLMM U3rOTOBAEHUEM
XMPYPruyeCKON LnHbI.

Xvpypr BOSXeH BbITb 3HAKOM

CO BCEM CMNEKTPOM BO3MOXKHbIX
Xupypriyeckux npouepyp. Mocne
onepaumu, nocrneayroLee hyHKLmo-
HanbHOE NeveHmne oCyLLEeCTBNSETCS
C MUCMONb30BAHNEM MEXUESHOCTHBIX
anacTUYHbIE TSKEN M COOTBET-
CTBYIOLLEN XMPYPruvecKon LUWHBI B
TeueHue 4 Hefienb.

3aTeM BbINONHSAETCS KOPPEKLUMS
3y60B C MCMONb30BAHNEM OPTOLOH-
TUYECKMX METOAOB M NocnedytoLas
peTenuns. Mofo6HbIN MeXancLum-
NAVHAPHBIA NOAXOA AAET OYeHb
XOpOLLKe Pe3ynbTaTbl Npu aHoMa-
TMSIX Pa3BUTUS BEPXHEN W HUXKHENR
YEMOCTH, AaXKe B CyYasnX Ux
CUHIPOMANbHOrO MPOVUCXOXAEHNS
(puc. 18,19) (31).

3aknioyexvne

O eKTUBHOE NIeYEHNE YEPENHO-
nuueBbIx Aedpopmaunii Tpebyet
rny6OKMX 3HaHWI MPOLIECCOB

pocTa Yepena u MeTOL0B Tepanuy.
Pa3nuyHble CMHAPOMbI AOMKHbI Ne-
UMTbCS B Pa3HOE BPEMS W pasHbIMu
meToAamu. CyLLeCTBYHOT MHOMOYMC-
NEHHbIE XMPYPrUYecKue MPoLeypbI,
KaXAas U3 KOTOpbIX BbIMONHAETCS
MpW COOTBETCTBYHOLLMX MOKA3AHMSX.
CrnefoBatefbHO, Bpaym, KOTOpbIE
y4acTByeT B NEYEHUN IAHHOTO BUAA
LedpopMaLnii, [OMKHbI XOPOLLO
3HaTb BCE 3TU XMPypruyeckne
npoLeaypbl. Takoe neyeHne MOXeT
6bITb NPOBEAEHO TONBKO NYTEM
MEXAMCLIMMIMHAPHOIO COTPY AHMYE-
CTBa MEX[y Creuman1cTamu B pas-
NMYHBIX 0BNACTSX, BKNKOYAs Yepen-
HO-YEHOCTHO-NMLEBYHO XUPYPT U,
HEAPOXMPYPI KD, OTONAPWHIONOT IO,
OPTOLOHTMIO, NEANATPMIO, TEpaNuio
ey 1 OPTONESMIO, B COOTBETCTBY-
toLLEeM LieHTpe.
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Table 1: Surgical techniques Tabnmua 1: Xupypriyeckie MeToabl

maxilla

Maxillary segmental
osteotomy (Kdle, Zisser)

Le Fort |, 1, Ill osteotomies

Segmented Le Fort | osteotomy

Osteodistraction in different
levels

mandible

Sagittal split ascending ramus
Sagittal split horizontal ramus
Segmental osteotomy

Midline ostectomy
Chinosteotomy

TMJ surgery

Osteodistraction
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More than Skin - bosnbLie yem
An Overview of KoXa - 0630p

Comorbidities of COMYTCTBYIOLMX
3abonesaHuii Npu

Psoriasis

Summary

Psoriasis vulgaris is one of the
most common skin diseases
in Germany. Its immune-me-
diated inflammatory response
causes a multitude of systemic
comorbidities besides the usu-
ally known skin phenotypes.
The most well-known comor-
bidity is psoriatic arthritis,
which may occur in up to 25%
of all psoriasis patients. Other
important, mostly severity-de-
pendent comorbidities include
arterial hypertension, type I
diabetes and dyslipidaemia,
which lead to metabolic syn-
drome. Moreover, the psychi-
atric comorbidities are often
underestimated. Knowing
about the systemic dimension
of psoriasis is essential for the
attending dermatologist to take
account of the risks associ-
ated with psoriasis, especially
cardiovascular ones, in addition
to treating the cutaneous con-
dition. As a result of systemic
comorbidities, patients affect-
ed by severe psoriasis die, on
average, 4-6 years earlier than
patients without psoriasis.

Introduction
Psoriasis has been known and
documented in the history of

dermatology for more than
2,000 years. However, it was
not until recent years that a
better understanding of basic
pathophysiological mecha-
nisms made it possible to shed
light on the systemic signifi-
cance of psoriasis. Nowadays,
psoriasis vulgaris has a preva-
lence of 2-3% in Germany and
up to 5% in the United States,
making it one of the most
common skin diseases in the
world. Psoriasis can be diag-
nosed as early as childhood in
0.7% of all patients. Most pso-
riasis patients have developed
the condition by the age of 40,
with the gender distribution
being about equal. In terms

of pathophysiology, psoriasis
is a genetically determined,
chronic, immune-mediated
inflammatory systemic disease
that may show cutaneous,
musculoskeletal and also sys-
temic manifestations. These
associated comorbidities are
understood to be additional
diseases that can be diagnosed
separately from the existing
underlying disease.

Comorbidities
Over the past few years,
tremendous progress has been

DlepmaTonorus

ncopuase

Tesucobl

Mcopua3s SBnsAeTCs OAHUM U3
Hauboree pacnpoCTPaHEHHbIX
3a60neBanmii Koxu B ['epmanmu.
MmyHO-06yCnoBneHHas Bocna-
NUTENbHAs peakums nNpu Ncopuase
BbI3bIBAET, NOMUMO TUMNYHBIX
W3MEHEHWIA KOXK, U Pa3fnyHble
CUCTEMHbIE COMyTCTBYHOLLME 3a-
6onesanns. CambIM U3BECTHBIM

W3 HUX SIBNISIETCS NCOPUATUYECKNN
apTPHT, KOTOPbIA MOXET BOSHMK-
HYTb Y 25% BCex 60MbHbIX MCo-
puasom. [ipyrve conyTcTaytowme
3a60/1eBanms, KOTOpbIe, B OCHOB-
HOM, 3aBUCAT OT TSKECTU TEYEHMS
ncopuasa, BKKYaK0T: apTepu-
abHYH0 TUMEPTEH3MI0, CaxapHbIi
avabet Il Tuna u gucnunuaemuto,
KOTOpbIE NPUBOASAT K PA3BUTUIO
MeTab0oIM4eCcKoro CUHAPOMA.
Kpome Toro, 4acto Hef00LEeHK-
BAKOTCS NCUXMATPUYECKME CONYT-
CTBYyIOLME 3a6001€BaHNS. 3HaHe 0
CUCTEMHBIX MPOSBEHUAX NCopUasa
[A0T BO3MOXHOCTb AepMaronory,
KPOME JTeYEHUS HENOCPELCTBEHHO
KOXM, Y4UTbIBATb W APYTUe pUCKU,
CBSi3aHHble C NCOPMa3oM, 0CO6EHHO
KacaroLumMecst CepLEeUHO-COCY AUCTON
cucTeMbl. BeneacTame CMCTEMHBIX
COMyTCTBYHOLUMX 3a60/1eBaHMM,
NauMeHTbI C TSXKEeNbIMM hopMamu
ncopuasa yMMparoT, B CPEAHEM,

Ha 4-6 NeT paHbLLUe, YeM NaUUEHTbI
6e3 ncopuasa.

BsepneHue

lNcopua3 13BecTeH u onucaH B
uctopun fepmaronoriv 6onee 2000
net Hasag. OaHako o nocneaHero
BPEMEHN He 6bI0 NOHOrO NOHUMA-
HUSt OCHOBHbIX MATO(M3NONOTNYe-
CKWX MEXaHW3MOB, 4TO NO3BOAMIIO
Obl MPOMNTL CBET Ha NCOPUA3 Kak
Ha cucTemMHoe 3abonesaHue.

B HacTosiee Bpems 3abonesa-
€MOCTb MCOPUa3oM COCTaBNSAET
2-3% B ['epmannm 1 1o 5% B
CoeauHeHHbIx LLTaTax, v asnseTcs
OLIHWM M3 Haubonee pacnpocTpa-
HEHHbIX 3a60NEBaHNIA KOXM B
mupe. [copnas MoXHO auarHo-
CTUpoBaTth yxe B fetctee y 0,7%
BCeX NaumeHToB. BonblwKHCTBO
60/bHbIX NCOp1a3oM 3abonesaroT
£0 40 net, ¢ NPUMEPHO PaBHbLIM
reHaepHbIM pacnpeseneHuem. C
TOYKM 3PEHNS NATOM3NONOrun,
ncopuas SBNSETCS FEHETUYECKN fe-
TEPMWUHMPOBAHHbIM, XPOHUYECKNM,
UMMYHO-06YCNOBIEHHBIM BOCNANM-
TeMNbHbIM CUCTEMHbIM 3a6051eBaHN-
€M, KOTOPOE MPOSIBNISETCA KOXKHbIM
CWHAPOMOM, N3MEHEHNSMU OMOPHO-
ABUraTeNbHOMO annapara, a Takxe
CMCTEMHBIMM MPOSABAEHNAMN. TN
CBS3aHHbIE C NCOPMA3OM CUHAPOMbI
paccmaTpuBaloTCs Kak ConyTCTBY-
toLLme 3a6oneBaHms, KOTopble
MO>XHO AMarHOCTUPOBATb OTAENbHO
OT OCHOBHOIO 3a60N€EBaHMS.
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Fig. 1: Psoriasis as a systemic disease

made in understanding system-
ic inflammation in psoriasis.

In terms of pathophysiology,
psoriasis patients experience
the release of a multitude of
pro-inflammatory molecules
such as TNF-alpha, IL6 or IL17.

In addition to acting as inflam-
matory mediators in the skin
and forming psoriatic plaques,
these pro-inflammatory
molecules also contribute to
the development of specific
comorbidities. A key role in
this process is attributed to
TNF-alpha, which also has a
significant function as an in-
flammatory mediator in chronic
inflammatory intestinal dis-
eases and rheumatoid arthritis,
which is why these diseases
are referred to as immune-me-
diated inflammatory diseases.
TNF-alpha is also considered a
central inflammatory mediator
and used in the treatment of
other dermatological diseases
such as pyoderma gangraeno-
sum or hidradenitis suppura-

tiva. The extent to which the
genetic component or exclu-
sively systemic inflammation
may be primarily responsible
for the development of psori-
asis-associated comorbidities
remains a subject of debate.

For example, an analysis of
health insurance data by a
study group headed by Prof.
Augustin found that a signifi-
cantly increased incidence of
comorbidities in children suf-
fering from psoriasis can occur
as early as childhood, which
calls into question the develop-
ment of comorbidities in the
sense of a psoriatic march over
years or decades. However,
the knowledge of the relevant
comorbidities is crucial for the
role of the dermatologist as

a gatekeeper and coordinator
in the systemic therapy of pa-
tients affected by from psoria-
sis vulgaris, which nowadays
requires an interdisciplinary
team to adequately address all
facets of the disease.

Comorbidities
*Arterial hypertension
"Dyslipidaemi
*Insulin resistance
"Diabetes mellitus I
"Obesity

sMetabolic syndrome

*Tumours?

Puc. 1: Mcopuas-cuctemHoe 3abonesanme

ConyTcTBylowue 3aboneBaHus
B TeueHve NocnesHUX HECKOMbKUX
NeT, 0TMEYaeTCs NPOrpPece B Mo-
HUMaHW1 MexaHu3Ma CUCTEMHOTO
BOcnaneHus npu ncopuase. C
TOYKM 3peHNs NaTochuanonoruu,

y 60JIbHbIX NCOPMA30M BbICBO-
60>XAaEeTCA MHOXECTBO NPOBOC-
nanuTeNbHbIX 6ENKOB, TakNUX KakK
®OHO-anba, nHTEpNenkH-6 nnu
WHTEPNENKNH-17.

Kpome yyacTus B kKauyecTse
ME[NaTopOB B BOCMANMTESNLHOM
NpoLiecce B KOXe 1 popMupo-
BaHMM NCOPUATUUECKUX BMSILLEK,
9TV NPOBOCNANUTENbHBIE Genku
MOTYT CMOCOBCTBOBATb Pa3BUTHIO
Ccrneundmryecknx ConyTCTBYHLNX
3abonesanuin. Kntoyesyto posb

B 9TOM npouecce urpaet ®HO-
anba, KOTOPbIN TaKXKe SBNSEeTCS
BOCManMUTENbHbIM MEAMATOPOM
MpY XPOHWYECKMX BOCMANUTENb-
HbIX 326011€BaHMAX KMLLEYHWKA U
PEBMATOMAHOM apTpuUTE, U UMEHHO
Mo3TOMY 3TV 3aB0NEBaHUS Ha3bIBa-
tOTCS UMMYHHO-06YCOBNEHHbBIMM
CUCTEMHbIMM BOCNANUTENbHBIMM
3a6onesaHnamn. ®HO-anbha Tak-
XE CHMTAETCS KIKOUEBbIM MEANATO-

DlepmaTonorus

POM BOCManeHusl, U MConb3yeTcs
B JIEYEHUN [pyruX fepMaTonoruye-
CKMX 3a60NeBaHNUM, TaKMX KaK, Ha-
npuUMep, raHrpeHo3Hast nuoaepMus
WM THOWMHBIA ruapafeHuT. Brinsuve
FEHETUYECKOr0 KOMMOHEHTa U C-
CTEMHOr0 BOCNANEHs Ha pa3BuTue
COMyTCTBYHOLUMX 3a60M1EBaHNN,
CBSA3aHHbIX C NCOPUA30M, 0CTaeTCs
npeaMeToM MCKYCCHIA.

Hanpumep, aHanus aaHHbIx Meau-
LIMHCKOrO CTPaxoBaHWs Mccneo-
BaTENbCKOI rPyNnoi nog, pyko-
BOACTBOM npodheccopa Augustin
BbISIBUI, 4TO 3HAYUTENbHOE YBE-
NMYEHE CIly4aeB CoNyTCTBYHOLLMX
3aboneBaHuii y ieTen, cTpajato-
LLMX NCOPUA30M, MOXET MPON30UTH
YK€ B I6TCTBE, 4YTO CTABUT NMOA
COMHEHIE BO3MOXHOCTb Pa3BUTHS
CONYTCTBYHOLLNX 3a60/1BaHMIA
TONbKO Y MALMEHTOB, CTPAJAOLLMX
ncoprasom MHOrMe rofbl.

B nto6om cnyyae, 3HaHue cooT-
BETCTBYHOLLMX COMYTCTBYHLMX
3a60n1eBaHmii MeET 60MbLLoE
3HaueHus Ans depmarornora B ka-
4ecTBe KOOPAMHATOPA CUCTEMHOI
Tepanuu y NauMeHToB C NCopuasoMm,
4TO B HaCTosILLee BpeMs TpebyeT
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Fig. 2: Screening sheet for the
evaluation of comorbidities
(acc. to Wohlrab)

Psoriatic Arthritis

The most well-known comor-
bidity of psoriasis is psoriatic
arthritis (PsA), which occurs

in about 20-25% of all pso-
riasis patients as the disease
progresses. It belongs to a
group of seronegative spon-
dyloarthritides. PsA manifests
itself most commonly around
the age of 40, with gender
distribution being about equal,
as is the case with psoriasis
vulgaris. PsA exhibits a strong
genetic component and was
found in a recent study in
14.3% of direct descendants,
compared to 0.3% in the
general population. In terms of
serology, these patients have
a negative rheumatoid factor
and anti-CCP-AK, in contrast to
rheumatoid arthritis. The most
important genetic markers are
HLA B-27 and HLA-cw6. The
pathogenesis of PsA is still not
fully understood. In addition to
genetic factors, both environ-
mental and immunological
factors play a role, as is the
case with psoriasis vulgaris.
The most significant potential
trigger factors are infections as
well as psychological stress or
traumas. Relevant infections
besides streptococcal infec-
tions also include urinary or
respiratory tract infections. In
most patients, PsA does not
develop until years after the
onset of cutaneous psoriasis
symptoms. In less than 20% of
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all patients, PsA first manifests
itself in the joints. Clinically,
most cases initially show an
oligoarthritis affecting few

joints (<5). The condition can

involve both large joints, such
as the knee or the elbow, and
small joints. In addition to
swelling and pain on pressure
in the joints, major symptoms,
especially at the initial stage,
may also include pain at the
sites where tendons insert into
bone (entheses) as well as ten-
don pain. The condition often
progresses to polyarthritis. It
usually affects joints asym-
metrically, which distinguishes
it from rheumatoid arthritis.

MeXAMCUMNNINHApHOro noaxoaa
LNs OLEHKM BCeX acnexkTos 3a-
6oneBaxus.

Mcopnatuyeckuii apTpuTt
Hanbonee n3BeCTHbIM 13 COMYT-
CTBYHOLUMX 3ab0NeBaHuiA ncopuasa
SBNSETCA NCOPUATUUHECKUIA apTpUT
(McA), koTopbI BCTpeUaeTcs
npuMepHO y 20-25% Bcex 60MbHbIX
McopMasoM Mpu NPOrPeCcCpOBaHNK
6onesnu. MNcA yale Bcero Bo3-
HWUKaeT B Bo3pacTe okono 40 ner,
C NMPYMEPHO PaBHbIM FEHAEPHbIM
pacnpefeneHneM, Kak v B cryyae ¢
McopMasoM.

Mpw TNcA 0TMeYaeTcs BbIpaXeH-
HbIA TEHETUYECKMIA KOMMOHEHT,
KOTOpbIi B HEJABHEM WCCNEA0BA-

DlepmaTonorus

Puc. 2: CKpuHUHT-aHKeTa Ans BbISIBEHMS
conyTcTBytoLLmx 3aboneBanmii (Wohlrab)

HUM BbIn BbIABIEH Y 14,3% NpsiMbIx
NOTOMKOB, N0 cpasHeHuo ¢ 0,3% B
o6Lwei nonynsuum. MMpm ceponoru-
YeCKNX NCCeaoBaHusX, B OTMYME
0T PEBMATOMAHOrO apTpPUTa,
06Hapy>KMBaeTCa OTpULATENbHBIA
PEBMATOUAHBI (haKTop U aHTUTena
K LMKITNYECKOMY LUTPYIIMHOBOMY
nentugy (A-CCP). Han6onee Bax-
HbIMM FEHETUYECKMMI MapKepaMm
asnsroTes HLA B-27 n HLA-CWG.
KpoMe reHeTuueckux (akTopos,
Kak 1 B Clly4ae ncopnasa, BaxHyto
POfb UrParoT 3KOMOrMYecKne 1
UMMYHOMOrMYecKkne axTopbl.
Hanbonee MOLUHbIMM NOTEHLMAML-
HbIMW TPUITEPHBIMKM hakTOpamu
ABASKOTCS MHADEKLMM, @ TAKXKe
NCUXonoruyeckne CTpecchl nnn
TpasMmbl. Hanbonee 3Ha4MMbIe MH-
heKLnm, KPOME CTPENTOKOKKOBOM,
BKJIKOYAKOT MHCDEKLMM MOYEBbIX UK
[bIXaTeNbHbIX MyTEN.

Y 60MbLUMHCTBA NALMEHTOB,

lcA pa3suBaeTcs TONbKO Nocne
HECKOMbKMX NET MaHudecTaumm
KOXHbIX CUMNTOMOB ncopuasa. Y
meHee yem 20% Bcex 60MbHbIX,
[1cA BHauane nopaxaet HeCKosb-
KO CycTaBOB (<5). MoryT 6bITb
3aMHTEPEeCOBaHbI KaK KpynHble
CYCTaBbl (KONEHHbIE 1NN NOK-
TEBbIE), TaK M MEJIKWE CYCTaBbl.
KpoMe oTeka v 60mm B cycTaBax,
OCHOBHblE CMMTOMbI, 0COGEHHO Ha
HauanbHON CTamu, MOTYT TakxXe
BKIO4aTh B cebs 60/b B MECTaX,
rA€ CYXOXXMIns NPUKPENASIOTCSA K
KOCTW (3HTE3MCax), a Takxe 6onb B
CYXOXMINSIX.

OnuroapTpuT 4acTo NpPorpec-
cupyeT fo nonuapTputa. Kak
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Moreover, a distinction can

be made between peripheral
and axial skeletal involvement,
with peripheral arthritis being
considerably more common.
Peripheral arthritis typically pro-
duces symptoms in the distal
interphalangeal joints, which
appear to be involved in the
development of nail psoriasis,
given that certain anatomical
structures run from the enthe-
ses to the nail apparatus, form-
ing a kind of anatomical link.
Dactylitis refers to the involve-
ment of all joints of a finger or
toe. Patients suffering from

an inflammation of the enthe-
ses (enthesitis) usually report
pain in the Achilles tendon or
the shoulder area. About 20-
25% of patients exhibit either
isolated or additional involve-
ment of the axial skeleton.
The most commonly involved
joint is the sacroiliac joint. If
vertebral joints are affected,
stiffness and the development
of so-called syndesmophytes
may occur. Clinically, patients
report stiffness and pain, es-
pecially at the beginning of the
day. In up to 5% of patients,
the most severe form of PsA
may cause what is referred to
as psoriatic arthritis mutilans,
which is characterised by joint
destruction and deformations.
Current research indicates that
the presence of the cutaneous
triad of nail psoriasis, scalp
psoriasis and anal rhagades
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increases the probability of
developing PsA. It is possible,
and crucial, to diagnose PsA
within the daily routine of a der-
matological consultation. Sim-
ply asking patients about joint
pain can be a good indicator of
PsA. With the help of validated
questionnaires, the presence
of PsA can then be determined
with a high degree of certainty.
The CASPAR criteria should

be mentioned at this point as

a common screening instru-
ment that can be administered
very quickly. Another screen-
ing instrument is the GEPARD
guestionnaire. Early detection
is essential because irrepara-
ble joint damage may already
occur within the first few years
after the onset of symptoms

in up to 40% of all patients;
this can be reduced or even
prevented by providing early
and adequate treatment. Inter-
disciplinary collaboration with

a rheumatologist is generally
ideal for these patients, since
the detection of disease activ-
ity through clinical examina-
tion, including the detection of
swollen joints, is important in
practice but also requires time
and experience. Machine-aided
clinical diagnostic procedures
can provide a comprehensive
picture of the inflammation
and any joint damage that

may have already occurred. In
addition to conventional X-ray
imaging, which is capable of

npasuno, CyCTaBbl MOpaXaioTcs
ACHMMETPMYHO, YTO OTNUYaET

€ro 0T PeBMATONAHOrO apTpuTa.
KpoMe TOro, eCTb pasnnuus mMexay
nopaxeHnem nepucepuyeckoro

1 0CEBOro cKeneta, nepude-
PUYECKMIA apTPUT BCTPEYaeTes
HamHoro vaue. Mepudepnyeckuin
apTpwT, KaK npasuio, NPosiBASETCS
CUMMTOMaMM NOPAXEHUS ANCTaNb-
HbIX MEX(hanaHroBbIx CyCTaBOB,
KOTOpbIE BOB/EKAKTCS BCNEACTBME
HOTTEBOro NCOpMa3a, MOCKOMbKY
onpefeneHHbIe aHaToMUyeckue
CTPYKTYPb! COBLMHSIIOT SHTE3NChI 1
HOrTEBbIE MNACTMHKM, 06pa3ys CBoO-
€ro poJa aHaTOMUYECKME CBA3M.

Mpyn faKTUAMTE NOpaXkatoTCs BCe
CyCTaBbl KUCTen v cton. Maumes-
Tbl, CTPAAAOLLME OT BOCTANEHNS
9HTE3MCOB (3HTE3NTOB), KaK
npaBuo, coobLaoT 0 601 B
06NacTy axunnoBa CyXoXXunus unm
nneya. Y okono 20-25% naumeHTos
0TMEYaeTCs 60 U30NMPOBAHHOE,
160 AOMONHUTENBHOE NOPXKEHNE
0CeBOro ckeneta. Haubonee yacto
BOBMEKAOTCS CyCTaBbl KPECTLIOBO-
Mo/AB3A0LUHOr0 co4neHeHus. Ecnm
MOPaXKeHbI CyCTaBbl MO3BOHKOB, TO
OTMEYAETCA UX TYrOMOABMXKXHOCTb U
Pa3sBMTHE TaK HA3bIBAEMbIX CUHLEC-
MOpEMTOB. [MaumenTsI XanytoTcs
Ha CKOBAHHOCTb W 60/1b, 0COBEHHO
B Havane AHs. Y 5% 60MnbHbIX,
Hanbonee Tsxxenas opma NcA
MOXET MPUBECTM K MyTUIMPYHOLLIE-
My apTPUTY, KOTOPbIA XapakTepw-
3yeTcs AeCTPyKUMEN CyCTaBOB 1

nx fecpopmaumein. CoBpemeHHbIe
VCCNe0BaHNs NOKa3bIBaKOT, YTO

DlepmaTonorus

Hanmyme KOXHOW Tpuagbl — Nco-
puasa HorTei, ncopuasa ckanbna

W @HaNbHOW TPELLUMHbI NOBbILLAET
BEPOATHOCTbL pa3suTus McA.
KpaiHe BaXKHO AnarHoCTMpoBaTh
lNcA B NOBCEHEBHOW AepMaTONo-
TMYECKON NPaKTHKe.

[ins 3TOr0 MOXHO NPOCTO paccnpo-
CUTb MaUMEHTOB 0 601K B CycTa-
BaX, YTO yXXe ABNSETCS XOPOLUMM
nHankaTopoM NcA. C nomoLLbto
COBPEMEHHBIX OMPOCHMKOB [1CA
MOXET 6bITb AUArHOCTUPOBAH C Bbl-
COKOW CTEMNEHbIO JOCTOBEPHOCTH.

B kayecTBe CKpUHMHra MOryT 6bITh
ucnonb3osanbl kputepun CASPAR,
KOTOPblE MOTYT BbITb CPA3Y Xe U
NpUMEHeHbI. [IpyriM MHCTPYMEH-
TOM CKPUHUHIA SBASETCS ONPOCHUK
GEPARD.

PanHee BbisiBnenwe [cA nmeet
BAXXHOE 3HAYeHWe, Tak KaK Heob-
paTUMOgE NOBPEXXEHNEe CyCTaBOB
MOXET NPOU30NATH Y>Ke B TEeYEHMe
MNepBbIX HECKONbKMX NET Nocne
nosiBNeHns cumnTomoB y 40%
MauMeHTOB, OIHAKO Er0 MOXHO
3HAYMTENbHO YMEHbBLLUMTbL NN faXe
NpeaoTBPaTUTL NyTeM NpOBeeHus
PaHHEr0 afAeKBaTHOrO NeYeHus.
Me>XxancumninHapHoe CoTpyLHNYe-
CTBO C PEBMATONOrOM, KaK npasu-
no, UAeanbHo NOAXOAUT ANs 3TUX
NaumMeHTOB, Tak Kak 0BHapyXeHue
aKTUBHOCTY 3a60NeBaHusl, B TOM
unCne BbISBNEHUS NOPAXKEHHbIX
CYCTaBOB Ha OCHOBE OCMOTPA, BaX-
HO B KIMHUYECKOI MPAKTHKE, HO
TpebyeT KBanMmKaLmm 1 onbITa.
KomnbroTepnanpoBaHHble ama-
FHOCTMYECKME MPOLEAYPbI MOTYT
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showing primarily the consecu-
tive symptoms of the occurred
inflammation, other available
techniques include joint ultra-
sound, magnetic resonance
imaging, (HRCT) computed
tomography and, for special
indications, scintigraphy.

First investigations are being
conducted in studies attempt-
ing to detect PsA by using
PET/MRI in order to correlate
the morphological changes
with the existing inflammation
within one single examina-
tion. In terms of treatment,

a distinction must be made
between peripheral arthritis
and an involvement of the axial
skeleton. For recommenda-
tions on this subject, see the
latest GRAPPA/EULAR algo-
rithms.

Metabolic Syndrome and
Obesity

The association between pso-
riasis and metabolic syndrome
has been documented for
more than a decade. Metabolic
syndrome is defined as the
presence of 3 out of the fol-
lowing criteria: elevated fasting
blood sugar, increased waist
circumference, low HDL-C,
elevated blood pressure and
elevated triglycerides. The
permanent presence of meta-
bolic syndrome increases the
risk of cardiovascular disease
and mortality. A number of
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epidemiological studies also
found an increased percentage
of obese individuals among
psoriasis patients. Obesity,
defined as a BMI greater than
30 (kg/m2), is a solitary risk
factor for developing psoriasis,
which has also been confirmed
in current research on the
basis of genetic correlations.

In order to assess the existing
obesity, which is also of patho-
physiological significance, it is
helpful to determine the waist
circumference and the hip-to-
waist ratio in addition to the
BMI, since the BMI alone does
not take account of certain
parameters such as muscle
mass. The fact that obesity is
particularly widespread in the
United States may be one of
the reasons why there is an
increased prevalence of pso-
riasis in that country compared
to European data. Overweight
plays a special role in psoriasis
patients. Fat tissue is regarded
in the literature as an immu-
nologically active organ that
produces a number of peptide
hormones. In obese psoriasis
patients, similar pro-inflamma-
tory cytokines such as IL6 and
TNF-alpha are released, which
may interact with each other
and lead to increased systemic
inflammation. Obese psoriasis
patients were found to have an
imbalance in the secretion of
leptin and adiponectin as well
as other peptide hormones,

NPEAOCTaBUTb MOJHYH KApPTUHY
BOCMNaNEHNs 1 NOBPEXAEHNS
noboro cyctasa. B gononHenve

K 06bIYHON PEHTTEHOMOMMYECKON
TOMOrpacmu, Kotopas MoXeT
nokasaTb B NePBYL 04epeb CUM-
NTOMbI BOCMANEHNs, MOryT ObITb
UCNONb30BaHb! Apyrve METOAb!:
Y3W, MarHuTHO-pe3oHaHCHas TOMO-
rpagus, KOMMbIOTEpPHas TOMOrpa-
hUI0 BbICOKOrO paspeLLeHns 1, no
0C06bIM NOKA3aHUSIM, CLMHTUpa-
¢busi. Bbinm npoBeaeHb! M Nepsble
WuccneaoBanms, B KOTOPbIX AnarHo-
ctvka A npoBoAMnack ¢ NOMOLLBH
M3T / MPT gns conoctasneHus
MOPMONOrMYECKMX N3MEHEHMI C
BOCNANMTESbHLIM MPOLIECCOM C MO-
MOLLIbIO OfIHOM NpOLeaypb!.

Mpu Ha3HaueHUn NeveHns, cneayet
pas3nuyaTb nepudepuyeckmi
apTpUT M NOPaXXEHME 0CEBOrO
ckeneta. [ins nonyyeHns pekoMeH-
Jaumid no aToMy BOMPOCY, cneayet
U3y4nTb NOCNEAHNE NIeYeBHbIe
anroputMbl GRAPPA/EULAR.

MeTabonuyeckuii CHHAPOM U
OXXMpeHue

CBsi3b MeX Ay NCOPUA30M 1 Me-
Tab0oNMYECKUM CUHAPOMOM Bbina
yCTaHoBEeHa y>xe 6onee Aecsatu
net Ha3an. Metabonuueckuii
CUHLPOM MarHoCTUpYeTCs, eCriu
€CTb COOTBETCTBUE 3-M KPUTEPUSIM
13 NEPEUNCIEHHBIX: MOBbILLIEHHbIN
YPOBEHb Caxapa B KPOBM HATOLLAK,
60nbLLAsA OKPYXXHOCTb Tanuu, NoBbI-
LUIEHHOE KPOBSHOE fiaBreHue, no-
BbILLEHWE YPOBHS TPUrMLEPUAOB,
HM3KKiA ypoBeHb HDL-xonectepuHa.
J[inuTenbHbIin MeTabonmyecKkuii

DlepmaTonorus

CWHAPOM YBENIN4MBAET PUCK Cep-
LEYHO-COCYAUCTbIX 3a60neBaHNiA U
CMEPTHOCTb.

HeckobKo annMaeMMoNornieckmnx
uccnefoBaHuii Nokasanu ysenm-
YeHue umucna L, CTpadaroLLmx
OXXWPEHMEM, cpen 60bHbIX
ncopuasom. Oxuperumn ¢ UMT
(MHEekc maccs! Tena) 6onblue 30
(kr / M2) gBnsieTCS (hakTOPOM pucka
pasBMTMS NCOPMA3a, YTO Takxe
ObIN0 NOATBEPXKAEHO NPU UCCNELO0-
BaHWM rEHETUHECKMX KOPPENSALMA.
[ns TOro, YTOBbI OLEHNTD CTENEHD
OXXMPEHMS, NONE3HO ONPeaeNnTb
OKPY>KHOCTb TaNu M COOTHOLLEHME
OKPY>KHOCTM 6efep K OKpY>XHOCTY
Tanuu, nockonbky UMT He yuu-
TbIBAET HEKOTOPbIX NapameTpoB,
TakmMX KaK MblLLeYHas Macca.

O>xupeHue, 0COBEHHO LUMPOKO
pacnpocTtpaHeHHoe B CLLIA, MoxeT
ObITb OAHOM M3 NPUUKH Pacnpo-
CTPaHEHHOCTM Ncopuasa B 3TOM
CTpaHe no CpPaBHEHWHO C eBpOneN-
CKMMM cTpaHamu. M36bITOUHbI BEC
urpaeT 0Co6YH0 Ponb Y 60MbHbIX
ncopuasom. XXmposas TkaHb
paccMaTpusaeTcs B MTeparype
KaK MMMYHOJIOrMYECKM aKTUBHbI
OpraH, KOTOpbI NPOM3BOAMT PSL
NENTUAHBIX FOPMOHOB. Y TyUHbIX
NauWeHToB € NCOPUAasoM, Bbl-
CBOBOXAKOTCSA aHANOrMyHble
MPOBOCNANUTENbHbIE LIMTOKWHI,
Hanpumep, uHTepneikuH-6 n OHO-
anba, KOTOPbIE MOTYT B3aUMOAEH-
CTBOBATb APYr C APYrOM W npw-
BECTM K YBENIMYEHNIO CUCTEMHOIO
BOCMaNEHus.
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which may increase both in-
flammation in the skin and the
probability of developing insulin
resistance. This could explain
why obesity often leads to an
earlier manifestation of pso-
riasis and is more common in
severe cases of the disease, as
well as why the treatment of
obese psoriasis patients is con-
siderably more complicated.
Conversely, it has also been
proved that weight loss has a
positive influence on both the
severity of the disease and es-
tablished treatment regimens.
Obese patients should there-
fore be educated about the
positive effects of weight loss
on cardiovascular morbidity
and mortality, as well as about
the direct correlation with the
severity of the condition on the
skin. By evaluating the data
and medical files of millions of
patients, we have also learned
that psoriasis is an independ-
ent risk factor for almost all
individual aspects of metabolic
syndrome, depending on the
severity. Psoriasis increases
the probability of diabetes mel-
litus, dyslipoproteinaemia, obe-
sity and also arterial hyperten-
sion. The presence of multiple
metabolic syndrome criteria
further increases the probabil-
ity of cardiovascular events.
Severe psoriasis increases the
probability of serious cardio-
vascular events by about 6%
within 10 years.
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Cardiovascular Risk and
Mortality

Several studies found that the
life expectancy of psoriasis
patients is reduced by 4 to 7
years compared to the gen-
eral population. This increased
mortality is largely due to the
above-described cardiovas-
cular risk posed by systemic
inflammation and the increased
association between psoriasis
and metabolic syndrome. In
addition to the cardiovascular
risk associated with metabolic
syndrome, there are an in-
creased number of nicotine ad-

Y ncopuatmyecknx 60MbHbIX C
OXMPEHNEM BbiNT HANAEH NC-
6anaHc B Cekpeumn NenTuHa u
a[UMNOHEKTUHA, a TaKkXe ApYrux
NENTUAHBIX TOPMOHOB, YTO MOXET
YBENNYNTL KOXKHOE BOCMaNeHne u
BEPOSITHOCTb PA3BUTUS MHCYIMHO-
BOW PE3NUCTEHTHOCTW. OTO MOF /IO
Obl 0OBSACHUTb, MOYEMY OXXMPEHME
4acTo NPUBOAMT K 60Nee paHHeMy
NPOSIBIEHMIO NCOpHasa 1 vatle
BCTPEYAETCH B TSHKEMbIX CyYasnx
3a60/1eBaHMs, U NOYEMY NEUYUTH
CTPafALOLLNX 0XKMPEHNEM BObHbIX
C NCOPNa30M 3HAYUTENBHO CAOX-
Hee. Tawxe 6bI10 JoKa3aHo, YTo
CHW>XKEHWE BECA MMEET NOJIOXM-

DlepmaTonorus

TeMNbHOE BIINSHWE Ha TeYeHue 3a60-
NEBAHNA W pPe3ynbTaTbl NEYEHNS.
[Mo3TOMy NaUMEHTbI C N30bITOYHBIM
BECOM [OMKHbI 6bITb OCBEAOMIIE-
Hbl 0 MONOXMTENbHbIX AdhpeKTax
noTepy Beca Ha CepaeyHo-Cocyam-
CTYI0 CUCTEMY, & TaKXe O NPSIMONA
KOPPEnsLmMm C TIXKECTBIO KOXKHbIX
MPOSIBNEHN.

OueHuBas aHHbIe ¥ MeULMHCKNE
hainbl MUNNMOHOB NALMEHTOB,

Mbl TaK)XE BbISICHUIW, 4TO NCO-
p1as SBNSETCS HE3aBUCUMbIM
(haKTOpPOM pHCKa ANst MOUTH BCEX
OTAENbHbIX aCMEKTOB MeTabonnye-
CKOr0 CMHAPOMA, B 3aBUCUMOCTH OT
TshxecTu. MNcopuas yeenuymsaeTt
BEPOSITHOCTb Pa3BUTUS CaxapHOro
[nabeta, OXXUPEeHUs, AUCIUNONpO-
TEMHEMUH, & TAKOKE apTEPUANbHON
runepTeHswn. Hanuune metabomnu-
4eCcKoro CMHAPOMA AOMONHUTENBHO
yBENMYMBAET BEPOSTHOCTb Cep-
[E4HO-COCYANCTBIX OCOXHEHMIA.
Tsxenbln ncopuas Takxe yBenu-
UNBAET BEPOSTHOCTb CEPLEHOM
CEPAEUHO-COCYANCTOM NaToNorum
NPUMEPHO Ha 6% B TeveHue 10 neT.

Puck cepaeyHoCOCYANCTDIX
3aboneBaHWin U CMEPTHOCTb
Heckonbko NpoBeAeHHbIX UCCne-
[0BAHMIA NOKA3aH, Yo CpesHss
NPOLOMKUTENBHOCTb XXU3HM
60MbHbIX NCOPUA30M YMEHBLIAETCS
Ha 4 - 7 NeT no CpaBHEHMIO ¢ 0bLLei
nonynsuueir. ITo yBennyeHme
CMEPTHOCTM BO MHOTOM CBS3aHO C
OMMCAHHbIM BbILLE PUCKOM CEP-
AEYHO-COCYAMCTbIX 3a60/1EBaHNI
BCNEACTBWE CUCTEMHOrO Bocnane-
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dicts among psoriasis patients.
While being a known trigger,
nicotine is also an independent
risk factor for the development
of cardiovascular disease.
Smoking is a risk factor for
both the first manifestation and
persistence of psoriasis. These
two risks appear to increase

in combination with complex
systemic inflammation. This
indicates an increased prob-
ability of cardiovascular disease
in psoriasis patients, including
not only atherosclerosis but
also myocardial infarction and
stroke. Particularly in young
psoriasis patients, the risk of
suffering a myocardial infarc-
tion is up to ten times higher
than in people without psoria-
sis. Although the overall risk
remains increased in these pa-
tients, it becomes somewhat
more moderate with increas-
ing age. A Taiwanese study
has shown that an increased
incidence of myocardial infarc-
tions was particularly common
in the first year after the onset
of psoriasis, with the excep-
tion of patients who received

a systemic therapy. Another
recent study from Denmark
found an association between
psoriasis and an increased
probability of atrial fibrillation
and stroke. This study also
suggested that patients under
the age of b0 were particularly
at risk. In terms of pathophysi-
ology, systemic inflammation
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may pose increased cardio-
vascular risk in the presence
of psoriasis. There is a large
number of shared characteris-
tics in the morphology and the
involvement of immunological
cells in the development and
progression of atherosclerosis
and psoriasis. This is based on
an imbalance between inflam-
matory and anti-inflammatory
cells, such as regulatory T
cells. Similar correlations have
been observed in rheumatoid
arthritis, another chronic inflam-
matory systemic disease. It is
notable that a large number of
psoriasis patients are affected
by obesity, which fuels inflam-
mation and eventually leads
to endothelial dysfunction and
atherosclerosis in addition to
insulin-resistance. Rheuma-
tology and first studies on

HWS 1 CBA3M Ncopuasa ¢ MeTabonu-
YECKUM CMHAPOMOM. [lononHUTENb-
HO K CEPAEYHO-COCY AMCTOMY PUCKY,
CBA3aHHOMY C METab0MYeCKuM

CYHJPOMOM, CPEAN 60MbHbIX NCOpH-
a30M 0TMEYaETCs yBenmyeHne nuy
C HUKOTUHOBO# 3aBUCUMOCTBIO.

HWUKOTWH SIBASIETCS HE TOMBKO
TPUTEPOM, HO M HE3aBUCUMbIM
(haKTOpOM puCKa AN Pa3BuTUs
Ceple4Ho-Cocy anCTbIX 3abonesa-
HuiA. KypeHue sBnsieTcs hakTopom
pucKa 1 AN nepBoHaYansHOro Npo-
SIBNIEHNS NCopK1asa 1 ero ynopHoro
TeueHws. [lBa dpakTopa pucka Ha
(hOHE CMCTEMHOrO BOCNANEHNs
YBENN4MBAIOT BEPOSITHOCTb CEp-
[EYHO-COCYMCTbIX 3a60/1EBAHNUA ¥
MNaLMeHTOB C NCOPUA3OM, U HE TOJb-
KO aTepoCcKnepo3a, Ho 1 MHgapkTa
MroKapaa u uHeynbTa. OCO6EHHO y
MOJIOZbIX NALMEHTOB C MCOPMa3oM
PUCK Pa3BUTHS MHAAPKTA M1O-

DlepmaTonorus

Kappia B AecsTb pa3 Bbllle, YeM Y
nofien 6e3 ncopuasa. XoTs 06Lwmi
PUCK Y 3TUX NALMEHTOB 0CTaETCA
MOBbILWEHHbIM, OH CTAHOBUTCSA
6onee YMEPEHHbIM C YBENMYEHUEM
BO3pacTa.

TaiiBaHbCKOE UccnesoBaHue no-
Kasano, YTo yBENYeHe Cryyaes
WHhapKTa MUOKAPAA OCOBEHHO
OTMEYaeTCs B NEPBbIVA rof nocne
Havana ncopuasa, 3a UCKMIOUYEHNEM
nauneHToB, KOTOPbIE NONyYany
CUCTEMHYIO Tepanuto. ELle 0fHO
HeAaBHO NPOBEAEHHOE UCCNEfo-
BaHue B [laHuu nokasano cBs3b
MeXy NCOpNa3oM M MOBbILIEHHOM
BEPOSITHOCTLIO PUOPUINSALINK
MPeLCepani v uHeynbTa. 310
WccneaoBaHne Takxe BbISBUIO,
4TO NauMeHThLI B Bo3pacTe A0 50
6Ob1IM 0CO6EHHO MOABEP>KEHbI
pucky. C TOUKM 3peHnst naTodm-
31010r MK, CUCTEMHOE BOCNaneHue
TKaHEen MOXET YBENMUMBATb PUCK
CepLeYHO-CoCy AnCTbIX 3abonesa-
HuiA Npu ncopuase. CyliecTsyeT
MHOr0 06LLero B MOpdhonorum v
UMMYHONOT MM KNETOK B MeXaHu3me
pa3BUTMS U NPOTPECCHPOBAHMS
atepockreposa 1 ncopuasa. B
OCHOBe 0601X 3a60MeBaHMiIA NEXUT
ANcoanaHc Mex gy BocnanuTenb-
HbIMM ¥ NPOTMBOBOCTANMUTEMbHBIMU
KneTkamu, Takumu Kak T-KneTku.

MMono6Hble Koppenauum 6binn
06Hapy>XeHb! 1 Ny PEBMATOMA-
HOM apTPHTE, APYrOM CHCTEMHOM
3abonesanuu. CriegyeTt OTMETUTS,
4TO y 6ONBLLOrO YMCNA NALMEHTOB
C NCop1a3oM 0XMpeHue Noaaep-
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psoriasis have shown that anti-
inflammatory systemic therapy
can reduce the probability

of cardiovascular disease. In
2007, a study group headed by
Gelfand found that severe pso-
riasis reduces life expectancy
by 3.5 to 4.5 years. A current
UK study has now compared
the causes of death in patients
with severe psoriasis and those
without psoriasis. The findings
indicated that patients with
severe psoriasis died 5 (male)
to 7 (female) years earlier than
patients without psoriasis. The
most common cause of death
in this study was cardiovascu-
lar disease. However, other,
previously undescribed mortal-
ity risks, such as infections
and kidney disease, were also
found. It is therefore essential
to strive for interdisciplinary
collaboration, at least with col-
leagues in internal medicine, to
ensure complete and continu-
ous monitoring of risk factors
and comorbidities in psoriasis
patients.

Psychiatric Disorders
Psychiatric disorders are a
commonly underestimated and
underrepresented field in the
diagnosis and treatment of pso-
riasis. There are also consider-
ably fewer systematic studies
on this subject in the literature,
compared to organic comor-
bidities. According to current
guidelines, the Dermatology
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Life Quality Index (DLQI) is an
indicator to determine whether
to start psoriasis treatment,
and should be administered

on a regular basis. However,
the DLQI is not a measure to
detect or screen for psychiat-
ric disorders. The correlation
between smoking and psoria-
sis has already been described.
Nicotine is a trigger for inflam-
mation in psoriasis and also

a particularly common cause
of addiction among both male
and female psoriasis patients.
The association between
increased alcohol consumption
and psoriasis is a more com-
plicated field because many
studies used retrospective data
with variables that were often
not validated. While there are
a number of conflicting stud-
ies on this subject, one study
from Kiel produced conclusive
evidence of increased alcohol
consumption in hospitalised
patients affected by severe
psoriasis. Alcohol also affects
the immune response and
stimulates in-vitro keratinocyte
proliferation. In contrast to
acute alcohol consumption,
chronic alcohol consumption
additionally leads to an in-
creased cellular inflammatory
response. Moreover, regular
alcohol consumption increases
the probability of developing
anxiety disorders and depres-
sion and may become a vicious
circle for psoriasis patients.

JKMBAEeT BoCnasieHne, n B KOHEYHOM
nTore NpuBOAUT K SHHOTeﬂMaﬂbHOH
LMCYHKLMM 1 aTepocKneposy, B
LOMOJHEHME K PE3UCTEHTHOCTY K
WHCYNWHY. PeBMaronorus u uccne-
[0BaHMs ncopuasa nokasanu, Yto
npoTMBOBOCNANUTENIbHAA CUCTEM-
Has Tepanna MOXET YMEHbLLUUTb
BEPOSITHOCTb Pa3BUTUS CEPAEUHO-
COCYIMCTbIX 3a00NEBAHWIA.

B 2007 ropy uccnegosatenbekas
rpynna Gelfand o6Hapy>una, 4to
TSKeNbli Ncopuas cokpatiaeT
NPOAOIKUTENBHOCTb XKWU3HW Ha 3,5
- 4,5 ropa. B HepasHeM uccnenosa-
HWM B BenmkobpuTanum cpasHum
MPUYMHBI CMEPTM Y BOMbHBIX C
TSKeNbIMK hopMamu ncopuasa

v nuy 6e3 ncopuasa. PesynbTa-

Tbl MOKA3a/M, YTO NALMEHTBI C
TSXKENbIMKA (POPMaMK ncopuasa
YMUPAIOT paHbLLe Ha 5 (My>KUuHbI)
- 7 (>KEHLUMHbI) NeT paHblue, Yem
naumeHTbl 663 ncopuasa.

Hawnbonee 4acToi npuumHoi
CMEPTM B JaHHOM WCCre40BaHNM
ObINn CEpAEUHO-COCYAUCTbIE
3abonesanus. OfHaKo, Takxe
Oblnu HaNAEHb! W Jpyrue NPUYMHBI
CMEPTHOCTU, TaKMe, KaK MHEEKLMM
1 3a6oneBanus noyek. Moatomy
NPV NEYeHUM NCoprasa O4eHb
BAXKHO CTPEMMUTLCS K MEXAUCLN-
NAMHAPHOMY COTPYAHWUYECTBY, N0
KpanHeid Mepe, Co creunancTamu
N0 BHYTPEHHWUM 60N1e3HAM, A5 06e-
CMEYEHMS NOSHOIO W NOCTOSIHHOMO
MOHWUTOPWHra (hakToOpPOB pucKa
COMyTCTBYOLMX 3a60NeBaHMI ¥
60MbHbIX NCOPHUA30M.

DlepmaTonorus

lMcuxuyeckue paccTpoiicTea
lMcuxnyeckue paccTpoicTsa Npu
ncopuase 06bI4HO HeJOOLIEHMBALOT-
CSl, M COOTBETCTBEHHO, HEAOCTATOY-
HO NpeACTaBfieHbl B IMTEPATYPE.
Yucno uccnenoBaHuii Ha aTy Temy
TakXXe Mano no CpaBHEHMHo ¢
OpraHN4ecKUMN COMyTCTBYHOLLMMM
3a601eBaHNAMM.

CornacHo CoOBPEMEHHbIM PyKOBOS-
CcTBaM, ¢ noMoLLbto [lepmaronoru-
yeckoro Mupekca Kauectsa YKuaHu
(DLQI) MO>XHO OnpenenuTb Havano
NeYenmns ncopuasa, no3Tomy oH
[OJDKEH UCMONb30BATLCS HA MOCTO-
siHHOW ocHoBe. OpHako, naxe DLQI
He N03BOMAET AMArHOCTMPOBATh
NCUXMUYecKne paccTponcTaa npu
ncopvase.

Koppensiuns Mexxay KypeHuem u
ncopuasom yxe 6bina onucaHa
BbiLLe. HUKOTUH SBRS€TCS TpUrTe-
POM Af15 BOCNANEH!s nNpu Ncopu-
ase, a Takxxe 0COBEHHO pacnpo-
CTPaHEHHbIM BLOM 3aBUCUMOCTH
CPeam NnLL MY>KCKOrO U XXEHCKOro
nona ¢ ncopnasoM. Ces3b MeXay
NoTpe6eHNEM ankorons u ncopu-
a3oM npeAacTaBnseT coboit bonee
CINO>HBbIA BOMPOC, MOTOMY YTO
MHOTWe UcCneoBaHus UCnosb3y-
0T PETPOCMEKTUBHbIE, 3a4aCTYH0
HenpoBepeHHble AaHHble. Cpeam
NPOTUBOPEUMBbLIX UCCIIEA0BAHMIA
Ha 9Ty Temy, 04HaKo, ECTb 0AHO
uccnenosanve u3 Kungs, kotopoe
y6eMTenbHO NoKasbiBaeT, uTo yBe-
NMYeHre NOTPEBNEHNs ankorons y
rOCMUTaNM3NPOBaHHbIX NALMEHTOB
C NCOpNa3oM NPUBOANT K TSXKEMbIM
chopmam ncopuasa.
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It is important for healthcare
professionals to be aware of
alcohol use or abuse among
their patients, given its signifi-
cance in treatment decisions
(e.g. MTX) as well as its impact
on patient compliance. A
recent meta-analysis evaluated
all available studies conducted
between 2005 and 2010 on the
subject of psoriasis and psy-
chiatric disorders. The authors
found an increased probabil-

ity of depression and anxiety
disorders in psoriasis patients.
However, the extent of the
affected body-surface area is
not directly associated with

the severity of the psychiatric
disorder. Even patients with
mild psoriasis may suffer from
severe depression. The data
on the presence of depression
varies significantly (10-62%)
and is markedly higher than
with other skin diseases. In
terms of pathophysiology, the
correlation between depression
and psoriasis is also considered
in relation to the presence of
the same pro-inflammatory
cytokines, such as TNF-alpha,
IL6 and also interferon gamma,
which are of significance for
both diseases. The use of
antidepressants is considerably
more common among people
with psoriasis than among
those without psoriasis. Up

to 5% of all patients affected
by moderate to severe psoria-
sis use antidepressants on a
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regular basis. Some psoriasis
patients appear to be affected
in their ability to perceive and
cope with stress, exhibiting
alternating psychophysiologi-
cal coping mechanisms and
being more susceptible to
recurring stressful situations.
Non-pharmacological stress
reduction can improve this
condition. Besides these com-
mon psychiatric comorbidities,
psoriasis patients were also
found to be at increased risk
of developing erectile dysfunc-
tion and suicidal thoughts.

The extent to which character
structure and personality or
neuroimmunological processes
are responsible for the occur-
rence of psychiatric morbidities
is currently a subject of debate.
Considering the pathophysi-
ological correlations known to
date, it would be interesting

to know if systemic therapies,
especially TNF-alpha block-
ers, could also have an effect
on concomitant psychiatric
comorbidities such as depres-
sion. In the aggregate, many
studies have shown that a
reduction in the severity of the
cutaneous condition also led to
an improvement of psychiatric
comorbidities.

Concomitant Medication
Partly because of the above-
described comorbidities, the
majority of patients suffer-
ing from severe psoriasis are

Ankoronb Takxe BANSET Ha
WMMYHHbIA OTBET U CTUMYIUPYET
in-vitro nponudepaumio KepaTuHo-
uMTOB. B 0TNMUME OT 0AHOKpaTHOrO
npu1ema ankoros, XPOHU4EeCKoe
noTpe6eHne ankorons NpUBOAUT
K YBEMMYEHMIO KNETOYHOM BOC-
nanuTenbHon peakumu. Kpome
TOr0, PErynspHoe ynoTpebnenue
ankorons yBenuMunBaeT BeposT-
HOCTb Pa3BUTUS TPEBOXHbIX pac-
CTPOWCTB W [ENPECccHu, M MOXET
CTaTb NOPOYHbLIM KPYroM Ans
60MbHbIX NCOPUA3OM. ITO BAXKHO
3HaTb MEVLMHCKUM paBoTHUKaM,
4TOObI BbISBASATL 310YNOTPEONEHNE
ankorofem cpeam CBOWX nauueH-
TOB, W Y4WUTbIBATDL aHHbIA haKTop
MpY NPUHATUM PELLIEHNI O NEYeHN
(Hanpumep, MeTOTpekcaTom), a
TaKkXXe NOHMMATb €ro BUSHUE Ha
COBAIOEHNE NALNEHTOM PEXUMA
NEYEHMS.

HenasHo 6b151 NPOBEAEH MeTa-
aHanms Bcex UMEIoLLMECs pesyJib-
TaToB MCCNEAOBaHWA Ncopnasa

W NCUXMYECKNX PACCTPOWCTB Mpu
9TOM 3a60/1€BaHNM, KOTOpbIE Bblnn
chenaHbl B nepuod mexay 2005 u
2010 rogamu. ABTOpbI BbISIBUM NO-
BbILLEHHYO BEPOSTHOCTb JEnpec-
CUM W TPEBOXKHBIX PACCTPOMCTB Y
nauueHToB ¢ ncopnasom. OfHako
CTeNeHb NOPaXEHNS KOXU He
CBAA3aHA C TAXKECTbH) NCUXMYECKMX
paccTponcTs. [laxke naumeHTbl

C YMEpPEHHbIM NCoprasom MoryT
CTpagaTth OT TSHKENOW AENpeccuu.
[aHHble 0 Hanuunm aenpeccun
CyLLeCTBEHHO BapbupytoTcs (10-
62%) ¥ 3HAYUTENBHO BbILLE, YEM

DlepmaTonorus

MpK APYTUX KOXHbIX 3260NeBaHNSIX.
C TOuKM 3peHuns naTohuanonoru,
KOppensuns Mexay Aenpeccueit
ncopuasoM TaKkxe paccMaTpusa-
€TCS B CBA3M C HANMYMEM OJHNX

W TEX )€ MPOBOCNANNTENbHbIX
LIMTOKMHOB, Takux kak ®HO-anbha,
WHTEpNEiKNe-6, a Takxxe raMma-uH-
TepepoHa, KOTOPbIE YHaCTBYHOT B
MexaHu3me 0601x 3a00/eBaHMIA.

MpuMeHeHWe aHTUAENPECCAHTOB
3HAUMTENBHO Yalle BCTpeyaeT-

Cs1 CPEAn NIoLen, CTPaAatoLLmMX
ncopuasom, Yem cpeau nuy 6e3
npopwuasa. [lo 5% Bcex nauueHToB
C YMEPEHHBIM 1 TSXKENbIM MCO-
pYa3oM PerynsipHo MPUHUMAtOT
aHTMaenpeccaHTbl. HekoTopble
60MbHbIE NCOPUA3OM [EMOHCTPH-
PYHOT CHUXKEHWME CMOCOBHOCTM
NepPEHOCUTL CTPECCOBLIE CUTYaLNK,
MOKa3bIBaKOT anbTepPHATUBHbIE
NCMX0chn3NoNornieckme MexaHus-
Mbl BbDKMBaHMS W 9BAstOTCS Bonee
BOCMPUUAMYMBLIMM K MOBTOPSIHO-
LLIMMCS CTPECCOBbIM CUTYaLMSM.
Hethapmakonornieckoe CHUXeHne
CTPecca TakxKe MOXET yNyyLnTb
370 cocTosHWe. Kpome aTux 06LLmx
MCMXMATPUYECKUX COMYTCTBYHOLLMX
3a60neBanuit, y 60MbHbIX Ncopua-
30M 06HAPY>KEH MOBBILLEHHbINA PUCK
Pa3BUTMS 3PEKTUIILHON AUCCYHK-
LMK W CyMUMAANBHBIX COCTOSHUA.
BnusiHue xapakTepa u IMYHOCTH
naumneHTa, a TakKe HelponM-
MYHOJOTMYECKMX MPOLIECCOB Ha
BO3HUKHOBEHMWE NCUXNUECKMX
3a60neBaxmiA Npu Ncopuase B
HacTosiLLee BPeMs SBNSIETCS nped-
METOM JMCKYCCUiA. YunTbIBas yxe
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already taking other medication
when visiting a dermatologist
for the first time. Every third
patient affected by moderate to
severe psoriasis is taking more
than 3 medicines in addition

to the psoriasis medication. A
number of these medicines
have to be considered potential
triggers of psoriasis. The most
well-known among them are
beta blockers, lithium and hy-
droxychloroquine. The debate
about the trigger potential of
ACE inhibitors is still ongoing.
Further medicines that are
assumed to trigger psoriasis
include interferon, tetracy-
clines and some NSARs. Since
TNF-alpha blockers have been
widely used in dermatology,
rheumatology and gastroenter-
ology, it is known that TNF-
alpha blockers themselves can
induce psoriasis in terms of a
paradoxical skin response. This
manifests itself in particular

by pustules on the hands and/
or feet. Both the trigger action
of certain medicines and the
risk of drug interactions are of
particular relevance to pso-
riasis patients. As described
above, the risks of concomitant
medication increase along with
the risk of comorbidities. The
most important medicines in
the treatment of psoriasis are
cyclosporine and methotrexate.
Due to the fact that psoriasis
patients are at increased risk
of cardiovascular disease and
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mortality anyway, the use of
retinoid (lipometabolism) and
cyclosporine (arterial hyperten-
sion) should be carefully con-
sidered. Both medicines are
associated with a great number
of relevant interactions, which
should be taken into account
when initiating the treatment
of patients who are taking a
great number of concomitant
medicines.

Further Comorbidities

Due to their similar pathophysi-
ological conditions, patients
suffering from psoriasis vul-
garis are subject to increased
risk of developing further
chronic inflammatory diseases
(CID). Epidemiological studies
have demonstrated that pso-
riasis patients are at increased
risk of developing both chronic
inflammatory intestinal dis-
eases and rheumatoid arthritis
(RA). Uveitis is an inflammatory
disease of the eyes, which oc-
curs frequently in both patients
affected by psoriatic arthritis
and psoriasis patients. Further
complications that affect the
eyes may be sicca symptoms
and corneal erosions. The oc-
currence of tumour diseases

WN3BECTHbIE NaTohu3vonornyeckme
KOppensumm, 6b110 Obl MHTEPECHO
y3HaTb, MOXET /N CUCTEMHAS
Tepanus, ocobeHHo OHO-anbda-
6510KaTOpbl, 0KA3bIBATh BANSHUE Ha
CONYTCTBYHOLLME NCUXUATPUYECKME
3abonesaHuii, HanpuMmep, aenpec-
cuio. B utore, MHore uccnenosa-
HUS NPU3HANN, YTO YMEHbLLEHNE
TSKECTU KOXKHbIX MPOSIBNEHMIA TaK-
XK€ MPUBENO K YNYULLEHUIO TEYEHNS
NCUXMATPUYECKNX CONYTCTBYHOLLMX
3a6oneBaxmii.

ConyTcTBylowas Tepanus

Kak npasuno, 60/bLUMHCTBO
NaUNEHTOB C TSKESbIM TEYEHNEM
ncopuasa, 13-3a ONNUCaHHbIX BblLLe
3a601eBaHuit, yxxe NPUHUMAKOT CO-
OTBETCTBYHOLLME NEKAPCTBA HA MO-
MEHT NEePBOro NOCELLEHUs Aepma-
Tonora. Kaxabli TeTUi naumeHT ¢
YMEPEHHDBIM W TSHXKENbIM NCOPUA3OM
npuHumaeT 6onee 3 npenapaTos
LOMOJHUTENBHO K flekapcTeam Ans
NeYeHns camoro ncopuasa. Heko-
TOPble U3 3TUX NEKAPCTB JOMKHbI
paccMaTpuBaThCs B KA4eCTBe Mno-
TeHUMaNbHbIX TPUITEPOB As Nco-
puasa. Hanbonee n3BecCTHblE Cpean
HuX - 6eTa-6nokaTopsl, npenaparsbl
TIUTWS W TUOPOKCUXTIOPOXMH.
Cnopbl 0 TPUITEPHOM NoTeHUmMane
nHrnéutopos AMN® npofonxaeTcs
10 cux nop. [pyrue nekapcTsa,

DlepmaTonorus

KOTOpbIE, KaK CYUNTaeTCs, MOryT
BbI3BaTb NCOPKA3, BKIOYAIOT
WHTEPCEPOH, TETPALMKIMHBI U He-
KOTOPble HECTEPOUAHbIE MPOTUBO-
BOCMANMTENbHbIE Npenaparb.
Mockonbky ®HO-anbgha-
610KaTOPbI LUMPOKO MCTIONB3YHOTCS
B lepMatonorin, peBMaTonorum

W raCTPO3HTEPONOrWK, TO U3BECT-
HO, 4TO OHW camm no cebe MoryT
BbI3BATb NCOpUA3 B KAYECTBE
napazfoKcanbHON peakLmMn KOXU.
370 NPOSBNAETCS, B 4aCTHOCTH,
NyCTyNEe3HbIMM 3fIEMEHTaMM Ha
pyKax v / unu Horax.

W TpurrepHoe AeiCTBME HEKOTOPbIX
NEKAPCTB, W PUCK NIEKAPCTBEHHOMO
B3aMMOJENCTBMUS UMEET 0C060e
3HaueHne aAns 60MbHbIX NCOPUA3OM.
Kak onucaHo BblLLe, BMECTE C pu-
CKamu BO3HUKHOBEHWS COMYTCTBYHO-
Lux 3a60NeBaHmMii YBENMMUMBAOTCS
PUCKW COMYTCTBYIOLLEN TEpanuu.
Hanbonee BaXKHbIMY NeKapCTBEH-
HbIMW CPEACTBAMM B NEYEHUN
rncopuasa sBASKTCS LMKIIOCTIOPUH
1 MeToTpekcaT. B ¢Bsian ¢ Tewm,

4TO 60NbHBIE NCOPNA30M, NOA-
BEPraloTCs MOBbILIEHHOMY PUCKY
CepAeYHO-CoCyANCThIX 3a60neBa-
HWIA M CBA3AHHOM C HUMM CMepT-
HOCTH, NPUMEHEHWE PETUHOMAO0B
(>KWMpoBOrO 06MEH) W LMKNOCMOopHHA
(apTepuanbHas runepTeH3ns)
[OJDKHO ObITb TLLATENBHO MPOAY-
MaHo. Oba nekapcTaa OTANYaKoTCs
MHO>XECTBOM B3auWMOENCTBHIA,
KOTOPbIE JOJKHbI ObITb MPUHATBI
BO BHUMaHME Mpu Ha3HaueHuu
nauMeHTy, NpUHUMatoLLeMy 60Mb-
LLIOE KOMMYECTBO COMYTCTBYHOLLMX
NeKapcTB.
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INSULIN RESISTANCE:
HOMA

CARDIOVASCULAR
RISK FACTORS:
BMI, SMOKING

SEVERITY OF DISEASE:
PASI, BSA, DLQI

Fig. 3: Comprehensive psoriasis management concept

(acct. to Boehncke)

in psoriasis patients has been
a major issue in recent years.
The data found in the literature
on this is still very heterogene-
ous. Due to the concomitant
systemic inflammation, is
possible that psoriasis itself,
just like RA and CIDs, involves
a slightly increased risk of
tumour development. What is
certain is the development of
basal-cell carcinomas and squa-
mous epithelium carcinoma

as a result of cumulative UV
exposure. The significance of
the entire systemic therapy for
tumour development is highly
complex, since various fac-
tors such as UV exposure and
various immune suppressants
sometimes accumulate over
decades.

Significance for the Practice
In the aggregate, psoriasis in
2013 is known as a complex
systemic disease with a wide
range of different comorbidi-

ties. Special attention should
be paid to the cardiovascular
risk in patients suffering from
moderate to severe psoriasis.
The treatment of comorbidi-
ties requires comprehensive
knowledge of the relevant
comorbidities. As propagated
by Boehncke, amongst others,
we, as dermatological coordi-
nators of this disease, addition-
ally need a well-networked and
well-informed interdisciplinary
team consisting of internists,
cardiologists, rheumatologists,
psychiatrists and ophthalmolo-
gists. The attending colleagues
should be informed of both
medicines that can trigger the
development of psoriasis and
the examinations required for
monitoring. Unfortunately, this
is not always the case, as dem-
onstrated by a study from the
USA, where a total of 1,200
dermatologists and cardiolo-
gists were interviewed, out of
which 251 replied. Only 27%

Puc. 3: BcecTopoHHss KoHUenuns neyeHus ncopuasa (Boehncke)

[LononHuTenbHble
conyTcTBylowWme 3abonesaHus
BcnefcTere aHanormyHbIx naro-
(hM3MONOrMYECKUX MEXAHWU3MOB,
nauneHTbl ¢ NCOPUA3OM NoABEPIKE-
Hbl MOBbILLEHHOMY PUCKY pPasBuTHS
APYrUX XPOHUYECKMUX BOCNANNTEb-
Hbix 3a6onesanuii (XB3). Snuaemu-
0JI0rNYECKMe UCCNEA0BaHMs NoKa-
3anu, 4to y 60bHBIX C NCOPUA3OM
0TMEYaETCS NOBbILLEHHBIA PUCK
pasBUTHS XPOHUYECKUX BOCMANM-
TeNbHbIX 3a60MEBaAHNS KMLLEYHMKA
1 peBMaTouaHoro apTpur (PA).
YBeuT TOXe SBNSETCS BOCnanm-
TeNbHbIM rMa3HbIM 3a6051eBaHNEM,
KOTOpOE YacTo BCTpeYaeTcs y na-
uneHToB ¢ A 1 ncopuasom. Takxe
MOTYT Pa3BUTLCS CUHAPOM CyXOro
rnasa 1 apo3usi porosuLibl.

Pa3euTie onyxonesbix 3abone-
BaHWi1 y 60MbHbBIX NCOPUA3OM
0CTaeTCs OHNM W3 OCHOBHbIX
HepeLLeHHbIX BOnpocoB. Ony6nnko-
BaHHbIe AaHHbIE N0 3TOMY BONPOCY
MO-NPEXXHEMY 04€Hb HEOAHOPOAHbI.
B cBSA31 C CONYTCTBYIOLMM CUCTEM-

HbIM BOCMANIEHNEM, BO3MOXKHO,
4TO caM no cebe ncopuas, Tak xe,
kak XB3, cnocobcTByeT HECKOMbKO
MOBbILLEHHOMY PUCKY Pa3BUTUS
onyxonu. He Bbi3biBaeT COMHEHMWI
pa3BuTHe 6a3anbHO-KNETOYHON
KapLUMHOMbI M MIIOCKOKIETOYHOM
KapLuMHOMbI B pe3ynbTaTe Bo3-
fenctaus YO-061y4enuns npu
neyeHnn ncopmasa. BnusHue Beei
CWCTEMHOI Tepanuu Npu ncopuase
Ha pasBuTME ONYyXOnu SBNSETCS
04€eHb CMOXHbIM, TaK KaK BO3AeH-
CTBMWE Pa3nnYHbIX PAKTOPOB, TaKuX
kak YO-0651y4eHune n UMMYHHble
CYNpeccopbl, MHOT A KyMynpyeTcs
B TEYEHWe JECATUNETUH.

3HAYMMOCTb ANs KNIMHUYECKO
NpaKkTUKKU

B uenom, ncopras u3BecTeH kak
CNOXHOE CUCTEMHOE 3aboneBanne
C LUIMPOKMUM CMEKTPOM PasfinyHbIX
conyTcTBytoLumx 6onesHeir. Ocoboe
BHWUMaHWe cnesyeT 06paTuTh Ha
MOBBILLEHHbIA PUCK CEPAEYHO-COCY-
LVCTbIX 3a60N1€BAHMI Y NALMEHTOB,
CTpajatoLLMX yMEPEHHbIM 1 TsKe-



Dermatology

of the interviewees knew the
correlation between psoriasis
and diabetes mellitus, and
merely 45% were aware of the
association between psoriasis
and cardiovascular risk. To
monitor the comorbidities,
Psonet Hamburg has devel-
oped a screening sheet sum-
marising the most important
examinations in dependence
on the severity of comorbidi-
ties, which should be regularly
filled out by patients affected
by moderate to severe psoria-
sis. An ECG to exclude atrial
fibrillation and a urine test to
exclude severe kidney insuf-
ficiency should be conducted in
addition.

In our own discipline, it is
essential that the indications
for initiating systemic therapy
prescribed in the S3 guideline
be consistently implemented,
in addition to considering the
individual risks for the patients
in the therapeutic decision in
terms of both comorbidities
and concomitant medication.
We know from rheumatology
that the initiation of systemic
therapy also positively influenc-
es systemic comorbidities and
improves mortality, in addition
to improving the severity of the
disease.

Initial studies on psoriasis also
seem to confirm the positive
influence of systemic therapy
on cardiovascular morbidity
and mortality. A study from
Frankfurt observed a significant
reduction in resistin and hsCRP
as well as an increase in
adiponectin in 42 patients after
initiating systemic therapy. A
study from the USA has proved
that TNF-alpha inhibitors re-
duce cardiovascular risk.
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For the future, it would be de-
sirable that vital local networks
for the treatment of chronic
inflammatory diseases such as
psoriasis gain in both medi-
cal and political significance,
so that potential risks can be
recognised and treated on an
interdisciplinary basis at an
early stage.

Ass.Prof. Dr. Andreas Kor

NbIM NcopuasoM. Jleyerue conyT-
CTBYHOLUMX 3aboneBaHuii TpebyeT
BCECTOPOHHWX 3HAHWUA B 06nacTy
ConyTCTBYtoLen natonoruu. Kak
npu3biBaeT foktop Boehncke, Mol
KaK jepMaTonornieckne KoopanHa-
TOPbI 3TOr0 3a60/1€BaHNS, AONKHbI
MMETb XOPOLLIO B3aUMOLENCTBY!O-
LLYHO 1 XOPOLLIO MHADOPMMPOBAHHYHO
MEXANCLMMIIMHAPHYIO KOMaHZY,
COCTOSILLYIO M3 TEPANEBTOB, Kap-
AVONOroB, PEBMATONOr0B, BpaYeii-
ncyUxuaTpoB M 0pTanbMONoro..
Bce cneunanucTbl AOMKHbI ObITh
NPOVHOPMMPOBaHbI O NleKapcTBax,
KOTOPbIE MOTYT BbI3BaTb Pa3su-
THE Ncopuasa n UCCNeLoBaHNsX,
HEOOXOANMbIE ANt MOHUTOPUHTa
3a60neBaHus.

K coxxaneHuto, Tak npomexoanT

He BCerfa, Kak nokasarsno uccne-
LoBaHue, npoBeaeHHoe B CLLIA,
korAa 6binv ONpPOLLEHbI B 06LLEH
cnoxHocTn 1200 fepmaTonoros u
KapAMOosOoroB, U3 KOTOPbIX CMOTIn
OTBETUTb Ha BOMPOCHI TOMbKO 251
13 HUX. TONBKO 27% ONpOLLIEH-

HbIX Bpayel 3Hanm 0 Koppensumu
MEeXZy NCopnasoM W caxapHbiM
anabeTom, v nuib 45% 3 Hux
3HanM 0 B3aUMOCBSA3M MEX Y NCo-
pMasoM W CepAeUHO-COCY AUCTbIMM
3abonesannamu. [inst MOHUTOPUHIA
COMyTCTBYOLWMX 3a60NEBaHMIA, CO-
o6wectsom PsoNet Hamburg 6bina
pa3paboTaHa CKPUHWHT-aHKeTa ¢
KpaTKuM M3noxKeHueM Hanbonee
Ba)KHbIX MCCNELOBAHMIA B 3aBUCH-
MOCTM OT TSXKECTM COMyTCTBYHOLLMX
3a60/1eBaHMIA, KOTOPYHO LOMKHbI

Clinic and Outpatient Clinic for
Dermatology, Venereology and
Allergology

Essen-Duisburg University Hospital
Andreas.Koerber@uk-essen.de

DlepmaTonorus

PErynspHO 3anoHATL NaUNeHTbI
C YMEpPEHHbIM 11 TSXXEMbIM NCOpH-
a3oM. [lononHUTENbHO OMKHbI
6bITb HasHaueHbl AKI™ ans ucknwo-
YeHns pubpunnsaunm npeacepamii
W QHaNN3 MOMM ANS UCKITHOYEHUS]
MOYEYHON HelOCTATOUHOCTM!.

Hawa npakTtuka nokasana Bax-
HOCTb TOT0, 4T06bI NOKAa3aHNs

NS Ha4ana CUCTEMHON Tepanuu,
MponMcaHHble B pyKoBOACTBE S3,
Y4UTBIBANUCH B JOMONHEHME K
PACCMOTPEHMIO MHAMBUAYANbHBIX
PUCKOB A1 NaLMEHTOB MPW MPUHS-
TUM TEPANEeBTUHECKOrO PELLEHNS C
YYETOM COMyTCTBYHOLLMX 3a60/€eBa-
HWIA 1 COMYTCTBYHOLLMX NIEKAPCTB.
MbI 3Haem 13 peBMaTonorum, YTo
npoBeJeHne CUCTEMHON Tepa-

MUK, KpOMe 06NeryeHunst TeHeHus
OCHOBHOI0 3a60/1eBaHMs, Takxe
NONOXMTENBHO BIUSIET HA TEYEHNE
CMCTEMHBIX CONYTCTBYHOLLMX 3a60-
NEBaHMIA U YMEHbLIAET CMEPTHOCTD.

Bonee paHHue uccnesosanms nco-
puasa TaKkxe NoATBEPXAaroT Mo-
NOXWTENbHOE BAUSIHUE CUCTEMHOM
Tepanui Ha CepAeyHO-COCY AUCTYHO
3a60/1€BaEMOCTb 1 CMEPTHOCTb.
Wccneposanue, npoBeeHHOE BO
OpaHkdypTe, nokasano 3Haum-
TENbHOE CHUXEHNE PE3NCTUHA U
CPB, a Takxe yBennyeHne aguno-
HEKTMHA y 42 60MbHbIX NCOPUA3OM
nocne Havana CMCTEMHO Tepanm.
Wccneposanue, npoBeeHHOE B
CLLIA, npoaeMoHCTpHpoBano, 4To
OHO-anbda MHrMbnTops! YMEHb-
LUAKT PUCK CEPLEYHO-COCY AUCTbIX
3a6oneBaHmit.

B 6yyLiem xenaTenbHO yiyyLwnTb
NeYEHNE XPOHMYECKUX BOCNANM-
TeNbHbIX 3260MEBaHUIA, TaKMX Kak
ncopmas, 3a CHET MEAMLMHCKOM
COLMANbHOM COCTABNSIOLLMX, UTOObI
noTeHUManbHble PUCKK COMYTCTBY-
toLmMx 3a60neBaHMIt MOrNIN BbITh
BbISIBNIEHbI HA PaHHEl CTaauy Ha
MEXANCLMMIIMHAPHOM OCHOBE.
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Interdisciplinary MeXaucuunnuHap-
HOe neyeHue nauu-

Treatment of

YentocTHO-NMLieBasA XMpyprus

Patients with Cleft eHTOB C pacLuenu-
HOW ryob! U Heba

Lip and Palate

Introduction

The term cleft lip and palate
refers to congenital deformi-
ties of the orofacial region that
not only compromise the facial
aesthetics but also provoke
various functional deficiencies
dealing mainly with speech and
hearing. The incidence of cleft
lip and palate is nowadays ap-
proximately 1:500 living births
in Europe (8, 19). Such a de-
formity potentially includes the
lip alone (cleft lip), the lip and
the alveolar bone of the makxilla
(cleft of the lip and alveolus),
the palate alone (cleft palate)
or all the above-mentioned
anatomical elements (cleft of
lip, alveolus and palate). An
isolated palatal cleft may affect
only the soft or the hard palate
or both, whereas a cleft lip and
palate (cleft of the lip, alveolus
and palate) occurs either unilat-
erally or bilaterally.

The unilateral or bilateral cleft
lip and palate constitutes the
most common form corre-
sponding to approximately
50% of the cleft cases, fol-
lowed by isolated clefts of the
palate (approximately 30%) and
clefts of the lip with or without
alveolar cleft (approximately
20%)(20).

There are two critical periods
for the occurrence of a cleft
from an embryological point of
view. The first one corresponds
to the bth-7th week of em-
bryogenesis and is related to
the formation of the naso-labial
region. The second one cor-
responds to the 6th-8th week
and is related to the formation
of the palate. In detail, during
the end of the 4th week of em-
bryogenesis, five prominences
appear around the primitive oral
cavity (stomatodeum). These
anatomical structures include
the frontonasal prominence,
the two maxillary prominences
and the two mandibular promi-
nences (18). Furthermore,
additional prominences are be-
ing formed at the naso-frontal
region during the developmen-
tal process of the face (lateral
and medial nasal prominences).
Any deviation at the genetically
well-defined pattern of fusion
of those structures may lead
to the occurrence of a cleft in
the naso-labial region. A cleft
palate is genetically related to
a disturbance in the fusion of
the so-called primary palate - a
structure that is formed by

the fusion of the medial nasal
prominences with the maxil-

BsepneHue

TepMuH «paciuenuHa ry6ol v

Heba» 0THOCUTCA K BPOXAEHHbIM
Aechopmaumsam opodpaumansHon
06n1acTy, KOTOPbLIE HE TOMbKO
YXYALIAIOT 3CTETUKY ML, HO U
BbI3bIBAIOT PA3NMYHbIE (HyHKLMO-
HanbHble HapyLUEeHNs, KacatoLmecs,
B OCHOBHOM, peyu 1 cnyxa. 3a-
60neBaeMOCTb PaCLLennHON ry6bl

v Heba B EBpone cocTasnset 1:500
XXUBOPOXAEHHBIX (8, 19). [aHHas
Jecopmaums MOXeT 3aTparneatb
TOMbKO ry6bl (pactuenmHa rybol),
ry6bl 1 anbBEONSAPHbIA OTPOCTOK
BEPXHE# YeNtocTy (pacluenHa
ry6bl ¥ anbBEONSPHOr0 0TPOCTKA),
TOMbKO Hebo (paciiennHa Heba)
WUNW BCE BbILLEYNOMSIHYThIE aHATO-
MUYECKMe ANEMEHTBI (pacluenHa
ry6bl u Heba).

N3onupoBanHas pactuenuHa Heba
MOXET 3aTPOHYTb TOMBKO MSFKOE
nnv TBEpAoe Hebo nam 063, a
pacLenvuHa rybel 1 Heba (pac-
Lennexme rybbl, anbBeONspHOro
0TPOCTKA W Heba) MOXET BbITb
O[iHOCTOPOHHEN 1N BYCTOPOHHEMN.
OnHOCTOPOHHSAS UM ABYCTOPOHHSS
paciuenuHa rybol n Heba aBnseTCs
Haubonee pacnpocTpaHeHHo! ¢hop-
MOW fecpopmaLimm, CocTaBnstoLLEN
npumepHo 50% 0T BCex Cny4aes, 3a
KOTOpOW CriedyeT M30NMpoBaHHoe
paciennexme Heba (okono 30%)
pacLienuHa rybel ¢ unm 6e3 paciue-

NEHUs anbBEONSPHOTO OTPOCTKA
(npumepHo 20%) (20).

CyLuecTByeT ABa KPUTMHECKMX
nepuoga ANst BO3HUKHOBEHMS pac-
LLEMHBI C SMOPHUOHANEHON TOYKM
3peHus. [1epBblii COOTBETCTBYET
NATOW-CEAbMONA Heiene ambpuo-
reHesa u CBs3aH ¢ 06pa3oBaHueM
Hocory6Hom o6nacTu. Bropoi
COOTBETCTBYET LUECTOW-BOCHMON
Hefene 1 CBsA3aH ¢ 06pa3oBaHneM
Heba. PaHee, B kOHUE 4-1 Hepfenu
aMBpUoreHesa, NOSIBNSHOTCS NSTh
BbICTYNOB BOKPY MPUMMTUBHOA MO-
noctu pta (stomatodeum). anHble
aHaTOMMYecKwe CTPYKTYpPbI BKHO-
4arT PPOHTOHA3ANbHBIN BbICTY,
[1Ba BEPXHEYENOCTHBIX BbICTYNA

W [1Ba HUXKHEYENIOCTHBIX BbICTYNa
(18). Kpome T0Oro, 4ONOMHUTENbHbIE
BbICTYMbI hOPMUPYIOTCS B HA30dh-
POHTaNbHOI 061acTH B NpoLecce
pa3BUTMS NULA (naTepanbHble 1
MeauanbHble Ha3anbHbIE BbICTYMbI).
Jlto60€ OTKNOHEHNE OT reHeTuYe-
CKW e TEPMUHWUPOBAHHOTO Mpo-
Liecca cpalleHns aTux CTpyKTyp
MOXXET NPUBECTU K BO3HUKHOBEHHIO
PACLLENNHbI B HOCOry6HOM 06NacTH.
PacLuennHa Heba reHeTU4eCKm CBS-
3aHa C HapyLUeHMeM CpaLleHus Tak
Ha3blIBaeMOro NepPBUYHOrO Heba,
CTPYKTYpbI, KoTOpas obpasyercs B
pe3ynbTate CIMSHUS MeanabHbIX
Ha3anbHbIX BbICTYNOB C BEPXHEIA
YemnoCTbI B TEYEHWE LIECTON He-
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Fig. 1a: Intraoperative picture of an
infant with a unilateral cleft lip

and palate. The impairment of the
anatomy of the lip, alveolus and nose
is clearly demonstrated.

Fig. 1b, c: The appearance of the lip
and the nose in the 5th year of life
(4,5 years after the lip repair).

lary ones during the sixth week
of embryogenesis - with the
secondary palate. The whole
process is coordinated through
various growth factors and is
completed at the 8th week of
embryogenesis (3,6,16).

Various risk factors participate
in the pathogenesis of orofacial
clefts and they can be broadly
divided in inheritance, exogenic
and endogenic factors. The
family history is considered to
be one of the important factors
associated with the occurence
of an orofacial cleft. Endogenic
factors deal with disorders at
the level of genes, whereas
exogenic factors correspond to
effects of maternal or enviro-
mental variables on the devel-
oping embryon, e.g. smoking,
alcohol and drug consumption
(15).

The goal of the contemporary
treatment of cleft patients is an
effective aesthetical and func-
tional rehabilitation, so that the
individuals can be well integrat-
ed in a normal social life and fu-
ture professional activity. Such
a therapeutic management

is being inducted in special
centers under the contribution
of health professionals repre-

Puc. 1a: MHTpaonepaumoHsIid 1A,
pebeHKa ¢ 0AHOCTOPOHHEN pacLLennHoM
ry6bl 1 Heba. XOpOLLO BUAHbI HAPYLLEHNS
aHaTomuu rybbl, Heba v Hoca.

Puc. 1b,c: BHewHwi BuA ry6bl n Hoca
pebeHKa Ha NSTOM rofy Xu3Hu (Yepes 4,5
years noce onepauum Ha ryée).

[env aMOpUoreHesa, C BTOPUUHbIM
He6oM. Becb npouecc KoopanHupy-
eTCS pasnuyHbIMK (hakTopamu po-

- CTa v 3aBepLuaeTcs Ha 8-if Hefene
. ambpuoreHesa (3, 6,16).

Ha natoreHes opochaumanbHbix
PACLLENNH BANSIOT PasfnyHble
(haKTopb! pUCKa, U OHU MOTYT 6bITh
pasfeneHsbl Ha HacNeACTBEHHbIE,
9K30reHHbIE 1 SHAOrEHHbIE (PaKTO-
pbl. CemMelHblit aHaMHE3 cHMTaeTCs
OLHUM W3 BaXKHbIX (hakTOPOB,
BASIOLLMX HA POPMUPOBaHHNE
opodhaumanbHoOM paclLLeuHb.
OHAOreHHble hakTopbl paboTaroT
Ha YPOBHE reHOB, a 9K30reHHbIe
(haKTopbI CBSA3aHbBI C MATEPLIO UMK
OKPY>KaroLLen cpefjoi, Ho oKasbl-
BalOT BAINSHME HA Pa3BMBAOLLMIACS
3MOPUOH, HaNpuMep, KypeHue,
ynoTpebneHune ankoross u HapKko-
THKOB (15).

Llenbto COBPEMEHHOIO NeYeHus
NauUWeHTOB C pacLuenuHamm ry6ol u
Heba sBnseTcs apdhekTBHas acTe-
TH4eckas u yHKLMOHanbHas pe-
abunutauusl, nocrne KOTOpol ATy
W NOAPOCTKM MOTYT BbITb XOPOLLO
WHTErPUPOBaHbI B HOPMATbHYHO
COLMANBHYIO XU3Hb 1 By fyLLyt0
npodpeccuoHanbHyto LesaTeNbHOCTb.
Jleuenue paciuenuH ry6el 1 Heba

B HaCTOsILLEe BPEMS MPOBOANTCS

B CMeunanu3npoBaHHbIX LIEHTpax

C y4acTUeM Bpa4en 1 MeavumH-
CKMX PaBOTHMKOB C Pa3fM4HbIMM
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senting different disciplines.
Taking under consideration the
complexity of the cleft deformi-
ties and the highly demanding
therapy methods in this field,

it can be well understood why
there is a large variety relat-

ing to the treatment concepts
among the various cleft cent-
ers worldwide.

The Interdisciplinary
Treatment Concept

The multidisciplinary center

at the University Hospital of
Erlangen was founded in 1978.
The services of the multidis-
ciplinary center are offered
through the cooperation of
different specialists including
oral and maxillofacial surgeons,
orthodontists, laryngologists,
paedoaudiologists, phoniatrists,
pediatricians, geneticists,
dentists and social workers. On
average 50 new cleft patients
are treated annually. And about
100 primary and secondary
operations on cleft patients are
performed per year.

The treatment of a child with a
cleft starts at the time of birth
and it goes further on, being
completed in some instances
in the adolescence or potential-
ly even later. In case of clefts
involving the palate, immedi-
ately after birth an obturator is
placed at the palate according
to our concept. The obturator is
a special acrylic plate, looking

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

like a denture, which helps to
obstruct the gap of the palate
and is lodged on the alveolar
process of the makxilla. Its pur-
pose is to facilitate the feeding
of the infant and furthermore
to guide the process of maxil-
lary growth through gradual
modifications of its shape (7).
Thus, a minimization of the
cleft gap is achieved before the
first operation is performed,

so facilitating the cleft clo-
sure. The further treatment
includes chronologically strictly
defined steps forming two
major groups of operations:
the primary and the second-
ary operations (Table 1). The
primary operations include the
lip repair and the palate closure
and aim for a complete con-
struction of correct anatomy in
the cleft area in the first year of
the young patient. The second-
ary operations gather with the
optimization of the occlusion
or of the skeletal profile of the
face, with the improvement of
the speech or facial aesthetics.
Here are included operations
such as secondary osteoplasty,
pharyngoplasty, correction of
scars, secondary correction of
the lips or of the nose, closure
of palatal fistulas, rhinoplasty,
orthognathic surgery and reha-
bilitation with dental implants.

Primary Operations
Critical point of the normal
nasolabial anatomy is the

cneumanbHoCcTaMM. puHUMas Bo
BHMMaHWe CNOXXHOCTb aHHbIX
pechopmaunii n BoCTpe60BaHHOCTb
MeTOJ0B Tepanuu B 370/ 06nacTy,
MOXHO MOHSATb, NOYEMY CYLLIECTBY-
€T 60/bLUOM BbIGOP KOHLIENLMA
NIEYEHNS B CNELManM3npoBaHHbIX
LieHTpax no BCEMY MUPY.

MexaucuunnuHapHas
KOHLeNnuus neYeHns B cneyuany-
3UpOBaHHOM LieHTpe dpniaHreH
MeXXAncumninHapHblid LEHTP

B YHMBEPCUTETCKOMN KIMHUKE
OpnaHreH B 'epmannm, KOTOPbIi
6b1n ocHoBaH B 1978 rogy, npeso-
CTaBNSET MEAMLIMHCKME YCAyrU
nauueHTam u3 pernoHa JpnaHreH
1 HiopHGepr, a Takoke naumeHTam,
npubbiBaoLLMM CO BCei IMepmanim
1 co Bcero Mupa. Cneumanuamnpo-
BaHHas NOMOLLb NPEA0CTABASOTCA
nocpeacTBOM COTPYAHNYECTBA
Pa3nuYHbIX CNELNanuCToB, BKILO-
Yas NNacTUHECKUX W YEMOCTHO-
NMLEBbIX XMPYProB, OPTOLOHTOB,
OTOPUHONAPUHIONOroB, I0ronesos,
(hOHMATPOB, NEANATPOB, rEHETH-
KOB, CTOMATO/I0r0B W COLMAbHbIX
pabOTHMKOB.

B cpenHem, 50 HOBbIX NaUMEHTOB
€>KEerofiHo neyaTcs C NOMOLLbH
Hawueii Komanzbl. Mbl BLINONHSEM
okono 100 nepBryYHbIX M BTOPUY-
HbIX Onepauuii naumMeHTam ¢ pac-
LLENNHOM ry6bl M Heba B TeYeHue
roga. Haww megnumHckue yenyru
npesnararTes 1 nauueHTam ¢ nep-
BMYHBIMM ClyYasiMK, 1 NauMeHTaM,
KOTOpbIE Y>Ke NEYNINCh Apyriumm
KOMaHAamu CneumuanicToB.
Jleuenue pebeHka ¢ pacLuennHoi

YentocTHO-nMLiEBas Xupyprus

Ha4MHAETCS B MOMEHT POXKAEHUS,
NpOJOoXaeTcs BCe AETCTBO U 3a-
BEPLUAETCS B HEKOTOPbIX CAyYasix B
MOAPOCTKOBOM BO3pacTe Uim Aaxe
nosaxe. B cnyyae paciuenutbl Heba,
B COOTBETCTBUM C HalLei KOHLen-
Lmeid, cpasy nocne poXxxaeHus B
Hebe pebeHka pasmeLLaeTcs 06Ty-
patop. O6TypaTtop — 3T0 cneunans-
Has akpunoBas NnacTuHa, noxoxas
Ha NpoTe3, KOTOpas 3akpbiBaeT
pacluenuHy Heba u pacnonaraeTcs
Ha anbBEONSIPHOM OTPOCTKE BEpX-
Helt yentocTu. Lienb 06TypaTopa —
06/erynTb KOPMAEHUE MageHLa u,
KpOMe TOro, HanpPaBNATb NPOLECC
pOCTa BEPXHEI YenocTH 3a CHeT
MOCTENEHHOr0 U3MEHEHUs pasmepa
(7). Takum 06pa3om, nepes nNepsoi
onepaumeit JoCTUraeTcs MUHUMM-
3aUns PacLLEnnHbI, YTO CNocob-
CTBYET yyLLEeMy OnepaTUBHOMY
3aKpbITvio fedekTa. [lanbHeiwee
NIeYEHME BKMKOUAET OnpeaenieHHble
aTanbl B CTPOr0 XPOHOMOMMYECKOM
nopsaKe, KOTOpbIE Pa3fenATCes Ha
[1BE OCHOBHbIE rPYMMbl Onepawmii:
MepBUYHbIE M BTOPUYHbIE Onepaumm
(tabnuua 1). MepsuyHble onepauum
BKJIK04ALOT BOCCTAHOBJIEHNE y6bl

W Heba W HanpaBNEeHbl HA LOCTUXKeE-
HWe HOpMasibHOW aHaTOMUK Heba
Ha NEPBOM rOAY XKM3HU MamNEHbKOro
nauwexTa.

BTopuuHble onepaunm cBs3aHb! ¢
OnTUMK3aLMEN OKKHO3NK fedekTa
WM MLEBOTO CKENETa, C yryyLue-
HWUEM PEYM NN ICTETUKM NLA.
OHu BKIOYAIOT Takue onepawmu,
Kak BTOpMYHAs 0CTEONNacTMka,
(hapuHronnacTuka, Koppekuus py6-
LIOB, BTOpPM4Hast KOppeKLmm ry6 nim
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muscle envelope of the mimic
muscles - mainly of the orbicu-
laris oris -, which is impaired

in case of a cleft lip (Fig. 1a).
The purpose of the operative
lip repair is to construct the
normal anatomy of the lip and
its substructures (lip ridges,
philtrum, cupid’s bow) com-
bined occasionally with the
correction of the vestibular
sulcus of maxilla, a vestibulo-
plasty, in case of presence of
a cleft of alveolus or/and the
correction of the nasal floor
when the cleft extends to the
nasal floor (Fig. 1b, ¢). That is
achieved through the striping
of the pathological insertions
of the muscles around the cleft
and the tension-free readap-
tion of surgically freed tissues
in multiple layers (dermis,
muscle, oral mucosa). In our
treatment algorithm the lip
repair is performed between 3
and 6 months of life, according
the principles of Delaire (4,5).
Through this approach that is
beyond a simple layer to layer
closure, not only a restoration
of esthetics can be achieved,
but also correct function can
be established, which is highly
critical for the further develop-
ment of the individual (13).
Furthermore this procedure is
meant to be associated with
reduced risk for secondary
operations for the correction
of the lip contour or lip scaring
(14).
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In case of a palatal cleft (Fig.
2a), the muscular aponeuro-
sis is absent in the midline,
meaning that the insertions

of the levator veli palatini and
palatopharyngeous are paral-
lel to the axis of the cleft. A
lack of complete closure of the
so-called velopharyngeal valve
due to a palatal cleft leads to
velo-pharyngeal insufficiency
and impairs the speech as
well as the proper typmpanic
ventilation of the cleft patients.
Hence, the goal of the palatal
closure is the adaption of the
misdirected muscular inser-
tions in the midline followed
by a “layer to layer” (nasal
mucosa, muscle, oral mucosa)
and tension free closure of the
palatal cleft (Fig. 2b). Again
the red line of the procedure

is to create correct anatomy,
which is followed by correct
function of speech and swal-
lowing. Concerning the ideal
time for the palate closure,
there is still a debate if the
operation has to be performed
as one stage procedure or as
two stage procedure with a
closure of the soft palate as
soon as possible followed by
the closure of the hard palate
much later. The background of
the two-step procedures is the
following: an early repair of the
palate will facilitate the speech
development, whereas a de-
layed closure is believed not to
negatively influence the growth

HOCA, 3aKPbITUE HEOHBIX CBULLENH,
PUHOMNACTHKA, OPTOTHATUYECKYHO
XMPYPIUIO M peabunuTaumio ¢ no-
MOLLbHO 3YOHbIX IMMIAHTATOB.

MepBuUYHbIE ONepaLmu

OcHOBOI HOpMabHOK HOCOry6HOM
aHaToMuK SBASIETCA CNO MUMMYe-
CKMX MbILLL, B OCHOBHOM, KpYroBOW
MbILLILbI PTa, KOTOPAs NOBPEXAEeHa
B Cly4ae pacLuenuHbl rybol (pucy-
HOK 1a). Llenbto xupypruyeckoro
BMeLLATenbCTBa Ha rybe ssnsetcs
BOCCTaHOB/IEHME HOPMaTbHON
aHaToMum rybbl 1 ee CTPYKTYp
(6yropka, ounbTpyma «fyka
KynugoHa»), Horja B KoMOuHaLmm
C KOppeKLmen BeCTUOYNSPHOM
60p03abl BEPXHEN YENOCTH, U C
BECTUOYNONNACTMKON (B Clyyae
pacLLeneHns anbBEONSPHOro OT-
POCTKA) UK / 1 Koppexumen Hoca,
KOraa pacLuenuHa 3aTparusaet 1
€ro CTPyKTypb! (pucyHok 16, 1c).
OTO AOCTMraeTcs 3a CHeT ucceye-
HUS NATONOrMYECKMX NPUKPENe-
HUiA MbILLL, BOKPYT LUENM 1 Peno3u-
Lmu 6e3 HATSKEHUS BbILENEHHbIX
TKaHel B HECKONbKUX CMOSIX (KOXKe,
MbILLLIAX, CIM3UCTON 060104KM MO-
noctu pta). CornacHo Hatuemy npo-
TOKONY JIEYEHUS, PEKOHCTPYKLNS
ry6bl BbINONHSAETCS MeXAy 3 1 6
MeCsLamMu XWU3HK, B COOTBETCTBIM
¢ npuHumnamu Delaire (4,5). bnaro-
[apst TakOMy MoAXOAY, KOTOpbIiA
MPEeBOCXOANT NPOCTOE MOCHONHOE
CLUMBAHME KPaeB, MOXHO HE TONbKO
BOCCTaHOBMTb 3CTETUKY ry6bl, HO U
06€eCneynTb HOPManbHOE PYHKLMO-
HUPOBAHME, YTO KpanHe BaXHO ANs
LanbHeunLlero passuTus pebeHka

YentocTHO-NMLiEBas XMpyprus

(13). Kpome Toro ata npouenypa
CHWXX@ET PUCK BTOPMYHBIX Onepa-
LMiA ANs KOPPeKLUMK KOHTYpa ry6
nnm py6uos (14).

B cnyyae paciienvHbl Heba (pucy-
HOK 2a), OTCYTCTBWE MbILLEYHOrO
anoHeBpO3a Mo CPeaMHHON NIUHUK,
npegnonaraeT npukpenneHue
MbILLLbI, NOAHUMAIOLLEN HEGHYHO
3aHaBeCKy, N HEOGHO-rMOTOYHOM
MbILLILbI NapannensHo 0K pac-
LenuHbl. OTCyTCTBME NOSHOMO
3aKpbITHS, TaK HA3bIBAEMOTO,
BenoapuHreansHoro knanaxa
W3-3a pacLuenuHbl Heba NpMBOANT K
BenohapuHreanbHo He[oCTaTou-
HOCTM M yXyALWAET peyb, a Takxe
HOPMarbHYH TUMMAHUYECKYHO
BEHTUAALMIO Y NALMEHTOB C pac-
LeNMHON. Takum 06pa3oM, Lenbto
nnacTuke Heba SBNAETCS MOAMDM-
Kaums HenpaBubHO NPUKPENEH-
HbIX MbILLIL| MO CPEANHHOMN MIMHMK,

C NocneayroLLmMM NOCNOMHBIM
(cnmaucTas 060104Ka HOCA, MbilL-
Libl, CM3ucTas 06004Ka nonocTy
pTa), 663 HATSXKEHNS, CLUMBAHUEM
Kpaes pacLuenuHbl Heba. CHoBa
OCHOBHa$! Liefb NpoLeAypbl 3aKIHo-
YaeTcs B CO3AAHUN HOPMAbHOM
aHaToMuu, kotopast obecneumBaeT
HOpMaUTbHble (OYHKLNM PEYm 1
rnoTaHus. 4YTo kacaetcs naeans-
HOro Nepuofa ANs NNacTukuM Heba,
TO NPOJOSKAET AMCKYTUPOBATLCS
BOMPOC, AOMKHA NIM Onepaums 6biTb
OLLHOITAMHOW UMW [BYX3TAMNHOM, C
3aKpbiTHeM aedekTa MArkoro Heba
BHavase, nocine KOToporo ropasgo
NO34HeE BbINOHAETCS 3aKPbITUE
pacLLenuHbl TBepaoro Heba. Cmbich
ABYXCTYNEHYaTbIX Onepawmii 3a-
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Fig. 2a: Intraoperative picture demon-
strating the palatal cleft

Fig. 2b: Intraoral photograph showing
the outcome at the palatal closure

in the age of 5 years of life (4 years
after the palatal closure). Lingual to
the cleft of the alveolus a hypoplastic
partially impacted dislocated primary
lateral incisor is demonstrated.

of maxilla (11). On the other
hand, the closure of hard palate
at a later stage of development
has shown a negative effect

on speech function hamper-
ing speech development in

the highly vulnerable phase of
language acquisition. Moreover
there is no sufficient evidence
that a delayed concept is
beneficial for the development
of the maxilla (25). Besides,
the impairment of the maxil-
lary growth is easier to be
managed in comparison to the
treatment of a speech disorder.
An additional operation for an
individual with a life eventually
full of medical consultation and
smaller or larger therapeutic
procedures constitutes an addi-
tional source of stress, espe-
cially in the sensitive timeframe
of the childhood. Moreover, the
exposure in general anesthesia
during the early life seems to
be associated with learning
disabilities (24). Subsequently,
the complete palatal closure is
carried out between the 10th
and 11th month of life as one-
step procedure with a closure
of the soft and hard palate in
one operation.

The audiological assessments,
as well as the phoniatrical
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controls, possess an important
place in the whole treatment
pattern. The first audiologi-

cal exam is being performed
before the first operation of the
child with the palate involved in
the cleft deformity at the age
of 3 month - and if indicated,
tympanostomy tubes are going
to be placed intraoperatively.
Depending on the findings of
the systematically performed
audiological assessment during
the next years, a removal of
the tubes or a new tube place-
ment may be combined with
the upcoming operations. The
contribution of the logotherapy
plays a key role on the func-

KNKOYaeTCs B CNEAYHOLLEM: PaHHAS
KOppeKums Markoro Heba bynet
CNocoBCTBOBATL PA3BUTUIO peyn, B
TO Xe Bpems 60nee No3AHAS non-
Has KOpPEKLMS He ByeT HeraTMBHO
BMWSITb HA POCT BEPXHEN YemioCTy
(11). C npyrom CTOPOHbI, 3aKpbITHE
nechexTta TBepaoro Heba Ha 6onee
MO3/HEM 3Tane pa3BuTUS NoKasano
HeraTMBHOE BNMSIHWE Ha pa3BuTLe
(OYHKLMM PeYm, 4T 0COBEHHO He-
XeNnaTensbHo Ha 04YeHb YA3BUMOM
aTane 0BnafieHns A3bIKOM.

Kpome T0ro, HeT f0CTaTOUHO 10-
Ka3aTenbCTB TOr0, YTO KOHLENUMs
OTCPOYEHHON Onepaunmn AaeT npe-
MMYLLIECTBA NS PA3BUTUS BEPXHEN
yentocTy (25). U HapyLueHus pocTa

YentocTHO-nMLiEBas XMpyprus

Puc. 2a: NHTpaonepatuBHbIi BUA pac-
LLenneHHoro Heba

Puc. 2b: BuyTpupoTtosas doTorpadus
LEMOHCTPUPYET PesynbTaT 3aKpbITHs
nechexTa Heba B Bo3pacTe 5 neT (nocne
onepauuy npowwno 4 roaa). C BHyTpeHHeN
CTOPOHbI PACLLENMHBI aNBEONSAPHOTO OT-
pocTKa BUAEH TMMONAACTUYHBIV YaCTUYHO
BKOJIOYEHHbI BbIBUXHYTbIiA NEPBUYHbIi
60K0BOV pe3eLl.

BEPXHEW YenoCcTy Nierde KOppexTy-
poBaTh, YEM NIEUUTb PACCTPONCTBA
peuu. ELLe oaHa onepaums B XXKnU3HM
4enoBeka, 1 6e3 TOro HamoNHEHHOM
MEAULMHCKMMM KOHCYNbTauusiMm 1
ManbIMK 1 60MbLUMMMU NEYe6HbIMM
BMeLLATeNbCTBaMU, SIBNSeTCS
[OMOSTHUTENbHBIM UCTOYHUKOM
cTpecca, 0CO6eHHO B AETCTBe.

Kpome Toro, anutensHas obLias
aHeCTe3us B HAYane Xu3Hu, Bo3-
MOXXHO, MOXET BbI3BaTb KOTHUTUB-
Hble paccTpoicTBa (24). MoaTomy

B HalLeM CneLnani3MpoBaHHOM
LIEHTPE 3aKpbITUE PaCLLeMHbI
Heba BbINONHseTCS Mexay 10-M u
11-M MecsaLamm XHn3HU, Kak 0AHo-
aTanHas npoLeaypa ¢ 3aKpbiTUeM
[edeKToB MArKOro 1 TBEPAOro
Heba B TeYEeHWe OfHON onepauum.
Ayavonorudeckoe 06CnefoBaxme, a
TaKxKe POHNATPUYECKMIA KOHTPOSTb
3aHMMAIOT BXKHOE MECTO B MPO-
Liecce neveHws. lNepBblid ayan-
0NIOrveckunin ocMoTp pebexka ¢
pactLenieHHbIM He6OoM NPOBOAMTCS
[0 NEPBO¥A onepaumu, B BospacTe 3
MECSLEB 1, €CNU CTb COOTBETCTBY-
toLLMe NOKa3aHMs, NaHupyeTcs
pasMeLLeHe TPYOKM Ans TUMMAHO-
CTOMUW BO BPEMS OrnepaLnm.

B 3aBucumMocTy 0T pesynbTaTos
CUCTEMATUYECKN NPOBOANMBIX

B TEYEHME NOCNEAYHOLWMX NeT
ayamonornyeckux 06cnesoBaHni,
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tional outcome of the surgical
therapy with relation to speech
quality and is incorporated in
the therapy algorithm, when
needed, yet immediately after
the initiation of the speech
function (i.e. on average, at the
second year of life). Among
the various exams and tech-
nigues for the assessment of
the speech function, a new
method, the so-called auto-
matic speech recognition (ASR)
is used (21). The technique is
based on special software for
the evaluation of the grade of
intelligibility and allows for a
fast and objective evaluation
of the speech development of
each single patient. In general,
the progresses of speech func-
tion, the audiological status,

as well as the facio-sceletal
growth patterns and the evolu-
tion of the facial esthetics are
systematically assessed on a
scientific base from the mem-
bers of the multidisciplinary
team in order to continuously
enhance our performance.

Secondary Operations

In general, the scope of sec-
ondary operations is to further
optimize the function and
aesthetics achieved through
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the primary surgical treatment.
These operations are not
mandatory and may only be
performed if necessary based
on an individual assessment of
every patient. These secondary
operations are often very chal-
lenging due to the scar forma-
tion in the pre-operated tissues
(17,23,26), and need careful
consideration of the various
surgical techniques to perfectly
harmonize function, facial
proportion and the patients’
wishes.

At the age of 5-6 years — be-
fore entering the school - a
correction of a bold scar of the
lip or of a nasal deformity may
be performed if necessary to
enhance social integration. In
this stage, the operations con-
cerning the nose are restricted
in the soft tissue (correction

of collumela length or of the
nostril width), whereas ma-
neuvers in the hard tissues of
the nose (bone or cartilage) are
avoided, as they can negatively
influence the skeletal growth
pattern.

Moreover, a pharyngoplasty
(meaning an operation for the
correction of a velopharyngeal

Tpy6Kka MOXeET ObITb yaaneHa unu
3aMeHeHa Ha apyryro Tpy6ky B xoae
nocneayoLLmMx onepauuil.
Jloroneams urpaeT KntoYeBYyHO posib
AN NONy4YeHNs PYHKLUMOHANBHOMO
pesynbTara nocne XMpypruyeckoro
NEYEHNst OTHOCUTENBHO KauecTBa
PEY W BKIIKOYAETCS B MPOTOKON Ne-
YeHus, NP HeOOXOAUMOCTH, Cpasy
nocne nosiBNeHns yHKUAM peym
(TO €CTb, B CPEHEM, HA BTOPOM
rogy Xu3Hu).

Cpeau pasnuuHbIx MccnesoBaHui

1 METOAMK ANS OLEHKM (DYHKLMN
peun, B HALLEM LIEHTPE MCroNb3yeT-
CS1 HOBbIA METOJ - TaK Ha3bIBagEMoe
aBTOMATWYECKOE Pacrno3HaBaHue
peun (ASR) (21).

MeToAvKa ocHOBaHa Ha UCnonb3o-
BaHWK CreumanbHoro nporpamm-
HOro 06ecneyenne fs OLEeHKN
CTENEHM YETKOCTW PEYM M NO3BONS-
€T 6bICTPO 1 06BEKTMBHO NPOBECTY
OLIEHKY pa3BMTUS PeYn Kaxaoro
OTAENbHOr0 NaumeHTa.

B uenom, pa3sutue QyHKUMN peun,
ayMonornveckmii CTaTyc, a Takxe
pacTyLve hacumanbHO-CKeNeTHbIe
CTPYKTYpbI 4 3CTETMKA LA CUCTE-
MaTMYeCKn U3y4aloTCs Ha HaLlen
Hay4HOii 6a3e yneHamu Hallei
MEXIMCLMMINHAPHON KOMaHAb! ANs
TOr0, 4TOObI MOCTOSIHHO YNyYLLIATb
HaLLW pe3ynbTathl.

YentocTHO-NMLieBasA XMpyprus

BTopuuHble onepaumu

Kak npasuno, uenb BTOPUYHbIX
onepaumii - fanbHeiwas onTumMn3a-
Lms (OYHKLMOHAMBHOTO M 3CTETH-
4ecKoro pesynbTara, nosy4eHHoro
nocne NepBUYHOTO XUPYPruieckoro
NeYEHMs.

TV Onepauun He SBNSIOTCS
0653aTenbHbIMM U MOTYT BbITh
BbIMOSIHEHbI TOMBKO B Cly4ae He-
06X0MMOCTM Ha OCHOBE NHAMBNY-
aNbHO OLIEHKN K&XXA0r0 nauneHTa.
BTopuuHble onepaunm 4acTo 04eHb
CINO>XHbI B CBA3M C 06pa30oBaH1eM
py6LOB B paHee Npoonepu1poBaH-
HbIX TkaHsx (17, 23, 26), n TpebyroT
TLLATENBHOrO NOABOPA XUPYpruye-
CKWX METOJ0B, KOTOPbIE 0bBecneyat
(hYHKUMOHANBHOCTb W 3CTETUKY C
Y4YETOM MPOMOpLMA LA W NoXena-
HWIA NauveHTa.

B Bo3pacTe 5-6 neT, nepes Hava-
1OM y4ebbl B LUKONE, MOXET 6bITh
BbIMOSIHEHA KOppeKums pybua Ha
ry6e n fedpopmaumin Hoca, ecnm aTo
HEO6X0AMMO ANS COLManbHOW UHTE-
rpaumv. B aToT nepuog onepauuy,
CBSA3aHHble C KOPPeKLyei Hoca,
OrpaH1yeHbl BMELLATENbCTBOM
TOMBKO Ha MArKMX TKaHsIX (KOppeK-
UmMs ANMHbI NEPEropoaKkM npeaase-
p1s HOCA WM LUMPWHBI HO3ApER), a
MaHWNynsaumiA ¢ TBEPAbIMM TKaHAMM
HOCa (KOCTU UK XpsiLLa) HeoBXo-
AMMO n36erathb, MOCKONbKY OHM
MOTYT HEraTUBHO BAMSTH HA 30HbI
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Puc. 3: OcteTnueckuit pesynbtar
onepauyii Ha ry6e (a) 1 B 061acTu Hoca
(6) B BO3pacTe 15 net. BHyTpupoToBas
coTorpacpus (6) AEMOHCTPUPYET BHELL-
HUiA BUA Heba, a Takxxe NpoTe3npoBaHme
OTCYTCTBYHOLLErO NEPBUYHOIO NPABOr0
60oKoBOro pesua. locTato4HbIi 06bem
KOCTHOM TKaHM, NOJly4YeHHbI C NOMOLLbIO
0CTEONNacTMky B 0611aCTH paCLLeNHbI,
HarnsiAHO AEMOHCTPUPYeT NaHopamHas
paavorpadus (c).

Fig. 3: Aesthetical outcome of the

lip (a) and the nasal area (b) at the
age of 15 years of life. The intraoral
photography (b) demonstrates the
appearance of the palate, as well

as the prosthetic substitution of the
missing primary right lateral incisor.
The sufficient bone volume gained
through the osteoplasty at the region
of the cleft is clearly demonstrated at
the panoramic radiography (c).

pocTa KocTel. Kpome Toro, MOXeT
ObITb NOKa3aHa hapuHronacTuka
(MMeeTCs B BUAY KOPPEKLNS BENO-
(hapuHreanbHoM HeCOCTOATENb-
HOCTM), ANSt ynyuLIeHns yHKUMN
peun. ATa onepauust BLINONHSETCS
B COOTBETCTBUM C PeKOMeHaLmel
noroneaa, B Tex cyyasx, Koria
3a cyeT Tepanum peyb He passu-
BaeTCH, W Hy>XHO XMPYPrudeckoe
BMeLLaTensCTBO. Hesasneumo ot
OnpeneneHHoN XMpypruveckomn Tex-
HUKW, 06LLAs KOHLEeNLMs onepaumm

insufficiency), may be indicated
in order to improve the func-
tion of speech. This procedure
will be performed according to
the suggestions of the speech
pathologist in severe cases
where speech training will not
allow for a sufficient speech
development and surgical inter-
vention is necessary. Indepen-
dently from the certain surgical
technique, common concept is
the correction of the impaired
velopharyngeal closure mecha- 3aKIH0YaeTCA B KOPPEKLMM Ha-
nism through a special flap ‘ PYLLEHHOr0 Beno-hapuHreansHoro
design in the region of pharynx ’;,___ 9 % 3aKPbIBAKOLLEro MexaHu3ma ¢ no-
(1,2). i MOLLIbHO pa3MeLLieHns crneyuanbHOro
nockyTa B obnactv rnotku (1, 2).
LleHTpanbHyto ponb cpean BTOpUY-
HbIX Onepaunii 3aHUMaeT 0CTeo-
nnacTtuka. OcteonnacTuka - aTo
onepauus, KoTopas 3akno4aercs

B MONYYEHUM Ay TONOMMYHOM KOCTH
1 ee pa3meLLieHue B pacLLennHe

Central role in terms of the sec-
ondary procedures plays the
osteoplasty. The osteoplasty is
an operation that involves the
harvesting of autologous bone
and the placement of it in the

cleft of the alveolus. It is car- anbBeONsAPHOro oTpocTka. B co-
ried out after corporate assess- OTBETCTBUW C HALUMM MPOTOKOJIOM
ment with the orthodontists at neyeHus, onepauus BbiNonHAeTCS
the stage of mixed dentition nocne 06cneaoBaHMs COBMECTHO
according our protocol approxi- C Bpay4oM-OpTOAOHTOM Ha CTafuu
mately at the age of 8-10 years CMEHHOro NMpuKyca npuMepHo

or even later dependent on the B Bo3pacte 8-10 neT unu gaxe
growth of the canines. It was no3xe, B 3aBMCUMOCTY OT POCTa
demonstrated that this second- KrbIKOB. [1pakTuka nokasana, 4to
ary osteoplasty allows for an BTOpMYHAsA OCTEONNACTHKA MO-
ideal closure of the dentition. 3BOJISET MAeanbHO BOCCTAHOBUTD

The bony reconstruction of 3y6HOM psad. PeKOHCTPYKUMS Lenm
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the gap of alveolar process of
the makxilla via the osteoplasty,
facilitates the orthodontic
movements and the eruption
of the teeth around the cleft.
Routinely, bone graft from the
iliac crest is used and the bone
harvesting is being performed
via a small incision over the an-
terior aspect of the spina iliaca.
Alternatively, such an operation
would be performed during
the primary dentition (primary
osteoplasty) in other treatment
protocols (10). The proponents
of this alternative method con-
sider, that such an operation
offers the benefit of preserving
the deciduous teeth so acting
positively for the bone develop-
ment (9). However, the team is
confident that the performance
of the procedure at 8-10 years
of life deals better with the
developing maxilla having less
negative impact on its growth.
In addition, the compliance of
patients in this age improves
the chances of an uncompli-
cated postoperative course
and a normal healing process.
In cases of untreated or not
fully treated cleft patients
presenting after adolescence
for the first time, we have also
performed tertiary osteoplas-

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

ties at full dentition. However,
a study from Terheyden et al.
(22) showed a benefit of the
secondary osteoplasty versus
the tertiary one concerning the
functional outcome.
Operations for the improve-
ment of the skeletal profile of
the face are strictly performed
after the skeletal growth has
been completed. Here belong
mainly operations such as jaw
osteotomies or chin correc-
tions (orthognathic surgery)
and rhinoplasty. The orthog-
nathic surgery involves oste-
otomies of the facial skeleton
and movements of the bony
segments, so that the skeletal
discrepancy can be corrected,
whereas the contribution of
modern techniques dealing
with distraction osteogenesis
resolves nowadays complex
cases (12). The therapeutic
spectrum of the secondary
rhinoplasty at cleft patients
incorporates, except of the
aesthetics, also the improve-
ment of the function of nasal
airway. Here again functional
and aesthetic needs have to
meet the patients’ wishes and
urge for a highly individualized,
precise and complex planning
of the surgical steps (17).

B a/1bBEOJISAPHOM OTPOCTKE BEPXHEV
4eMoCTH NOCPECTBOM OCTEONNa-
CTUKM 0BN1eryaeT OpTOAOHTUYECKNE
npoLiecchl 1 NpopesbiBanme 3y608
PSAOM C paciuennHoi. OBbIYHO
NCNONb3YETCS KOCTHBIA TPAHC-
nNAaHTaT U3 rpebHs NOAB3AOLLHON
KOCTH, 3a60p B HACTosLLEE BPEMS
OCYLLECTBNSAETCS Yepes He6ONbLUOH
paspes3 Ha NepefHeit NOBEPXHOCTY
rPEBHS NOAB3LOLLHO KOCT!.

B mpyrux npoTokonax neveHus
Takas onepaums BbINONHAETCS Npu
MOJIOYHOM MPUKYCE (NepBUYHAs
octeonnactvka) (10). CTOPOHHMKH
anbTepHaTUBHOrO MeToAa Cuu-
TaloT, YTO Takas onepauns gaet
NPENMYLLECTBO L7151 COXPAHEHMS
MOJIOYHbIX 3y60B, YTO NONOXKUTEb-
HO BAMSIET Ha pa3suThe KocTed (9).
Tem He MeHee, Halla KOMaHAa yBe-
PEHa, 4TO BbINONHEHWE NpOoLeaypbI
B 8-10 neT UMeeT NpenMyLLECTBO

— MEHbLLIEE HEraTMBHOE BNIUSHUE
Ha poCT BepxHei yentocTn. Kpome
TOro, 06LUee COCTOSHWE NAUMEHTOB
B 3TOM BO3PACTE MOBbILIAET LIAHChI
Ha HEOCNOXHEHHOE TeueHue
nocneonepaLvoHHOro nepuoaa u
HOPMarbHbIii MPOLIECC 3AXKUBIEHMS.
B Tex cnyyasx, koraa He neveHble
WM He NONHOCTbIO BbINEYEHHbIE
nauneHTbI C pacLuennHon Heba
NOCTYNAIOT K HAM BnepBble nocne
NoAPOCTKOBOrO NEPMOSA, Mbl
TaKXKe MPOBOAUM TPETUYHYHO

YentocTHO-NMLieBasA XMpyprus

0CTEONNacTUKy NP1 NOCTOSIHHOM
npukyce. OfHaKo, UCCneaoBaxme,
nposeneHHoe Terheydenc 1 coasT.
(22) nokasano npenmyLLeCTBO
BTOPUYHOM OCTEONNACTMKM Nepes
TPETUYHON OTHOCUTENBHO CHYHKLM-
OHanbHOro pesynbrara.

Onepaunm ans yny4iieHns ckenet-
HOro NPOChHKNS NMLA BbINOHAOTCS
TOMBKO NOCNE 3aBEPLUEHUS pOCTa
KocTeid. K HuM 0THOCATCS, rNaBHbIM
06pa3om, Takue onepaumu, Kak
0CTEOTOMMS YEKOCTM MW KOPPEK-
Lms noabopoaKa (opTorHaThyeckas
XUPYPrus) 1 pUHONNACTMKA.
OpTorHaTiyeckas xupyprus
BKJKO4AET OCTEOTOMMIO JINLEBOTO
CcKeneTa M penosunumio KOCTHbIX
CErMEHTOB, YTO MOXET UCMPaBMTh
CKENETHOE PaCcXOXAEHHe, a co-
BPEMEHHbIE METO/bI, CBA3aHHBIE C
ANCTPAKLMOHHbBIM OCTEOrEHE30M,
MOTYT MOMOYb B CamblX CIIOXHbIX
cnyyasx (12). TepaneBTuueckas
LieNb BTOPWUYHOW PUHONAACTMKM
NauneHToB ¢ pacluenneHmem Heba
BKIIKOYAET, KDOME 3CTETUKM, TaKXKe
ynyyLenue ¢yHKLMM HOCOBOMO
Abxanmsi. W cHoBa (hyHKUMOHAMb-
Hble W 3CTETUYECKME 3a[a4M HY>KHO
MPUBECTM B COOTBETCTBME C MOXe-
NaHMAMM NALUMEHTOB U CTPEMMTLCS
K cyry6o nepcoHnhuLmMpoBaHHoOMY,
TOYHOMY 1 KOMMNJIEKCHOMY NMaHu-
POBaHMIO XMPYPrinieckoro BMeLLa-
TenscTsa (17).
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Table 1: Treatment concept of the
multidisciplinary cleft center Erlangen

Conclusion

Through the treatment ac-
cording our protocol a primary
aesthetic and functional reha-
bilitation is achieved yet in the
first year of life. This purpose

is according to the spirit of

the complete “construction”
of the anatomy and function,
with purpose to incorporate the
cleft patient in the social life, as
soon as possible. Such a scope
constitutes the basis in the ma-
jority of the cleft centers in Eu-
rope nowadays. The systemati-
cally performed clinical controls
in our cleft center offer the
opportunity for the assessment
of the evolution of aesthetics
and function with the progress
of the growth (Fig. 3a, b, ¢).
This evaluation forms the basis
of the interaction between the
treatment specialists and the
patients and their families and
is essential for a dynamical
treatment planning.

When treating a patient with a
cleft, it is important to keep in
mind that the whole treatment
process is going to be long
lasting and in some instances
highly demanding for the pa-
tient, as well as for the therapy
team. That is why the deep
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Treatment concept of the multidisciplinary cleft center Erlangen

Lip repair with or without correction of the
nasal floor Eventually placement of tubes
after tympanostomy

Minor correction of nasal deformity
(collumela, nostrils) or lip contour. Operations
for the improvement of the speech function

(pharyngoplasty)

8-10 years Secondary osteoplasty

In the
adolescence

contact with the individual with
the cleft and its family is a key
element for a regular treatment
path in our hands. Indepen-
dently from the treatment
concept of a contemporary
multidisciplinary team, the ho-
listic rehabilitation of the cleft
patient in terms of aesthetics
and function is the ultimate
scope and is the precondition
for a normal development not
only bodily but also mentally.

Orthognathic surgery, rhinoplasty, miscellaneous

3aknioyeHue

C nOMOLLbIO NEYEHNS paCLLeNnHbI
ry6bl u Heba no Hatlemy npoTo-
KOy, NePBUYHAS ACTETUYECKAS U
(hYHKUMOHANbHAS peabunuTtauns
LOCTUraeTcs eLle Ha NepBOM rogy
XXU3HW. [POTOKON NIeYeHus CooT-
BETCTBYET 3afja4e NonHoro “no-
CTPOEHUS * aHAaTOMUN W (DYHKLIMIA,
YTO BaXKHO 151 CKOPEWLLEr0 BKHO-
YeHMs MaumMeHTa C pacLlennHamm
ry6bl n Heba B 06LUECTBEHHYIO
XXM3Hb. B HacTosiLIEee BpeMs TaKoi
00bEM NEYEHNS ABNSETCS OCHOBOM
Tepanuu B 60NbLUMHCTBE creumani-
3MPOBaHHbIX LEHTPOB B EBpone.
CuctemaTnyecky MpoOBOANMbIE
KIMHWYEeCKue 06CnejoBaHmus B
HalleM LEHTpe [atoT BO3MOXHOCTb
OLEHUTb 3CTETUYECKME U (DYHKLN-
OHarbHble pesynbTaThl B Npolecce
pocTa pebetka (poto 3a, 36, 38).
OTa OUeHKa SBNSETCS OCHOBOVA
B3aUMOAENCTBNS MEXY Creum-
anucTamm, naumeHTaMm u YneHamm
UX CEMEN, YTO UMeeT 6onbLLOoe
3HaveHne Ans NNaHUPOBaHus
LaNbHENLLEro NeYeHns.

[Tpn neveHnn naumeHTa ¢ paciue-
TIMHOM Ty6bl 1 Heba, BaXXHO MMETH
B BUJY, YTO BECb MPOLIECC NIEUEHNS
OyLeT AMTENbHbBIM, 1 B HEKOTOPbIX
Cryyasx, 04EHb TSXKEMbIM ANs
naumeHTa, a TakKe Ans KOMaH-

bl crieumanuceTos. Bot novemy
KOHTaKT C NaLUWEHTOM U €70 CEMbEV

YentocTHO-NMLiEBas Xupyprus

Tabnuua 1: KoHuenuus nevexus B cneuu-
anu3nPOBaHHOM MYNbTUAMCLMNINHAPHOM
LieHTpe B OpnaHrexe

ABNAETCA KNH04YeBbIM 31IEMEHTOM
NS yCMeLWHoro neyenHus. Hesa-
BMCMMO OT Pa3NNYHbIX KOHLIENLMA
Jie4eHusa y COBPEMEHHbIX MyNbTH-
OMCLUMNNWHAPHBIX KOMaH[, rNaBHOM
3afayen ocTaeTcs nonHas peabu-
JmTauma nayneHTa ¢ TOYKM 3peHns
9CTETUKM U (DYHKLIMOHANBHOCTH,
4TO SABNSETCS NPEANOCHINKON AN
€ro HopManbHoro (bVI3VI'-|eCKOFO n
YMCTBEHHOIr0 pa3Butus.
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Ophthalmology

Cataract, the natural opacifica-
tion of the crystalline lens in
the eye, occurs after the age
of 60 years. Patients will start
to experience difficulties, when
reading or have obscured or
blurred vision, affecting their
quality of life. With time, their
visual acuity gradually de-
creases and patients lose their
sight, which may affect their
orientation, possibly leading

to severe accidents. Overall,
cataract formation is the most
common cause of legal blind-
ness in the third world. While
the only treatment of cataract
is surgery, the surgery provides
great outcomes and it is the
most frequently performed sur-
gery in the western world (1).
During cataract surgery, the
cloudy cataract lens is removed
and replaced by an artificial
intraocular lens (I0OL).

Conventional cataract surgery
was invented more than 50
years ago, when Dr. Charles
Kerman learned from his
dentist, that even hard tartar
between teeth can be removed
with ultrasound waves (2).

This observation led to the
initial idea to use this technol-
ogy to break-up the hard cloudy
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Phacoemulsification PaKkoaMynbcumKa-
or FEMTO-Laser
Cataract Surgery?

A Comprehensive Compari-
son of the Current Available
Surgical Techniques

lens inside the eye and aspirate
its fragments. Modern cataract
surgery of today comprises:

A) entering the globe of the
eye via a sharp fine scalpel
knife (known as paracentesis).
Previously large tunnel inci-
sions (approximately 5-7mm

in length) were made into the
sclera (white of the eye). Su-
tures were frequently required
to ensure a water-tight ad-
equate sealing of the incisions.
B) opening of the lens capsular
bag which contains the cloudy
cataract lens with an addi-
tional needle (capsulorhexis,
where “rhexis” derives from
the Greek suffix meaning “to
tear”) by tearing a round cir-
cular opening at the top of the
capsular bag, C) followed by
the fragmentation of the hard
lens nucleus with an ultrasound
probe (phacoemulsification or
“"PHACQ") and consecutive
aspiration of lens particles until
the opaque lens material has
been completely removed from
the capsular bag. All 3 steps
are conventionally performed
by hand driven instruments,
thus human errors may oc-

cur which possibly may then
require additional maneuvers to
prevent more serious complica-

Ocranbmonorus

1A unm pemTo-
nasepHasn xupyprus
KaTapakTbl?

BcecTopoHHee cpaBHeHHe
COBPEMEHHbIX XUpYpruyeckux

METOAOB

KarapakTa, eCTECTBEHHOE NOMYT-
HeHue xpycTanuka rnasa, 06bI4HO
pa3suBaeTca nocne 60 net.
MauneHTbl HAUMHAKT MCMbITbIBATH
TPYAHOCTY MPK YTEHWUM, 3pEHNe
CTaHOBUTCS 3aTyMaHEHHbIM,

YTO BAMSIET HA KAYECTBO XXU3HM.
Co BpemeHeM, 0CTPOTa 3PEHMS
CHWXAeTCsl, 60NbHbIE NOCTENEHHO
TEPSIOT 3PEHME, YTO MOXKET NpU-
BECTM K HAPYLUEHWIO OPUEHTALNM 1
K TXXESbIM TPaBMaMm 1 aBapusiM.
KarapakTa sBnsetcs Hanbonee
pacnpoCTPaHEHHON NPUYNHON
CrenoTbl B CTPaHax TPETLErO MUPa.
JleueHne kaTapakTbl TOMbKO XMpyp-
rMYecKoe, onepaums AaeT XOpOLLUMii
pesynbTaT U ABNseTcs Havbonee
4acTO BbINOJHSEMbIM XMPYprive-
CKMM BMeLLATENLCTBOM B 3anafHoM
mupe (1). Bo Bpems onepauum no
NoBOJY KaTapakTbl,HEMPO3PAYHbIiA
XpyCTanMK yaanseTcs u 3aMeHs-
€TCS Ha UCKYCCTBEHHYHO MHTPAOKY-
nspHyro nuH3y (MOJI).

TpaauumoHHas onepauus no yaane-
HWIO KaTapakTbl 6bina paspaboTaqa
Gonee 50 neT Ha3aA JOKTOPOM
Yapnb3om KepMaHoM, KOTopbIn
y3Han 0T CBOEro CToMaronora, 4to
NAOTHbIE KaMHU Mexay 3ybamu
MOTYT BbITb YAaNEHbI C MOMOLLbIO
y/bTPa3BYKOBbIX BOJH (2), nocne
YEero y Hero BO3HUKNA UAES UC-
noNb30BaTh 3Ty TEXHONMOTMIO A1

paspyLLeHus NI0THOro MyTHOrO
XpycTanuka BHyTpW rnasa u acnu-
paumu ero ¢hparMeHTOB.

CoBpeMeHHas Xupyprusi KatapakThbl
BKJIIOYAET CNEAyIOLLME STanbl:

A) NPOHVKHOBEHWE B rNa3Hoe
S610KO C MOMOLLbK) OCTPOrO TOH-
KOro cKanbrnens (napaleHTesHbIn
pa3pes). BHauane BbINONHAOTCS
TYHHESbHblE paspesbl (MPUMEPHO
5-7 mm B naunHy) B cknepe (6enko-
BOM 0601104Ke rnasa), Yto TpebyeT
HaNoXeHNs LUBOB Ans BOAOHENPO-
HULLAEMOM afieKBaTHON repmeTn3a-
LiMu paspesos,

B) oTKpbITHE KancynbHOro MeLw-
Ka xpycTanvka cneunanbHoi

oW (Kancynopekcuc, «rhexis»
MPONCXOANT OT FPEYECKOr0
Ccnosa»pa3opsarb»), MyTem Bbl-
pe3aHust Kpyrioro 0TBepcTys B
nepesHen YacTu KancynbHoro
MELLKa,

C) nocnepyrowas gparmeHTa-

LS MAOTHOrO fApa XxpycTanuka
YNbTPa3BYKOBbIM 30HAOM ((haKo-
3MynbCUMKaLMs) 1 acnupaums
HENPO3payHbIX YacTen XpycTanmka
W3 KancyNbHOro MeLLKa.

Bce Tpu Manunynsaumm 06b14HO
BbIMONHSAOTCA XUPYProM BPYUHYIO C
MOMOLLbHO MHCTPYMEHTOB, NO3TOMY
WHOT A& MOryT BO3HWKATb OLUNOKM,
KOTOPbIE 3a4acTyto TpebyroT fo-



Ophthalmology

Fig. 1: VICTUS™ Femtosecond Laser
Platform

tions such as: 1) imprecise or
too short paracentesis which
may leak during or after the
procedure, 2) decentered cap-
sulorhexis may prohibit good
centration of the IOL, 3) manu-
ally created capsulorhexes may
enlarge during the operation or
even rupture from the anterior
to the to the posterior lens
capsule, possibly leading to
vitreous prolapse and consecu-
tive vitrectomy. Around 40% of
anterior capsular tears extend
to the posterior capsule and
20% require further surgery,
emphasising the potential
cascade of issues that may
result from this complication.
The ultrasound waves are used
to fragment the hard lens in
the eye. However the applica-
tion time of the ultrasound
should be limited to some
seconds, so that the adjacent
tissue is not affected by the
applied energy. This may be a
challenge, especially in elderly
eyes with severe, hard lenses
and substantially reduced cell
count on the inner since of the
cornea. 4) Prolonged ultra-
sound time, necessary to frag-
ment these harder lenses, may
induce permanent damage to
the cornea with symptoms of
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corneal swelling and opacifica-
tion, possibly requiring corneal
transplant.

For a long time, scientists have
searched for an alternative
energy source to fragment the
hard lens without damaging
adjacent tissue. Femtosecond
(FEMTO)-laser can prevent
these complications and make
cataract surgery more reliable
(3). Although the incidence of
these events remains very low
in conventional cataract sur-
gery, certain eye conditions like
small eyes, elevated intraocular
pressure or nervous patients
may increase the challenge

of surgery. If all steps are
safely performed, the surgery
is closed by the insertion of a
clear artificial lens, which will
provide clear vision. With over
600.000 cataract surgery cases
performed in Germany per
year, it remains a safe proce-
dure.

With the advent of the FEMTO-
laser system, we may now wit-
ness a large technology jump
into a new technique involving

NONHUTENbHbIX MAHUMYNSALMA ANS
npesoTepalLenus bonee cepbes-
HbIX OCTOXHEHMIA, TaKMX, KaK:

1) HETOUHbINA UAK CAULLIKOM KOPOT-
KW NapaueHTe3, KOTOPbI MOXeT
npoTeKaTh BO BPEMS UM NOCHe
npoueayps!,

2) [eLleHTPUPOBAHHbINA Kancynopek-
CHC, KOTOPbII HAPYLUMT LIEHTPALMIO
non,

3) yBenuueHue BPYyYHYIo chenaH-
HOrO Karcynopekcuca, 4to MoxeT
BbI3BATb Pa3pbIB NEPEAHEN 1 3af-
Heit 4acTy Kancysbl XxpycTanumka,

W NPUBECTM K BbINaZEHMIO CTEKI0-
BMAHOrO TeNa M NpOBELEHNHO BU-
TpakToMun. OKono 40% nepesHux
KancynbHbIX Pa3pbIBOB pacnpo-
CTPaHAOTCA Ha 3afHIOKO Karcyny

1 20% W3 HUX TPebyroT XMpypruve-
CKOr0 BMELLATENbCTBA, YTO TOXE
MOXET NPUBECTY K OCTIOXKHEHNSM 1
HOBbIM Npo6nemam. [1ns dpar-
MeHTaumMu MAOTHOrO XpycTanvka

B rNasy, UCronb3ytoTCs yabTpa-
3ByKOBble BONHbI. OfiHaKo Bpems
BO34ENCTBMS yNbTpassyka AOMKHO
ObITb OrpPaHUYEHO HECKONbKMMM
CEKyHLaMM, YTOBbI OKpY>KatoLLMe
TKaHW He NocTpaganu T npume-
HEHHOI SHEpriK. TO MOXKET ObITh
npo6nemoit, 0C06eHHO B Cry4ae
BO3PaCTHbIX N1a3 C NAOTHbIMM

Ochranbmonorus

Puc. 1: Victus ™

XpyCTanukamm 1 3Ha4nTENbHO
CHUXKEHHbIM KOSIYECTBOM KNETOK
BO BHYTPEHHEM COE POroBuLbl,

4) HeoBpaTMMble NOBPEXAEHUS
pOroBuLibl (OTEK POroBULbI 1 ee
MOMYTHEHIE,4TO BO3MOXXHO, NO-
TpebyeT B AanbHelLLIEM Nepecaku
POroBuLibl) BCNEACTBUE ANUTENb-
HOro BO3AENCBUSA yNbTPa3ByKa,
Heo6X04MMOro Ans parmeHTaLmm
6onee NNOTHOrO XpycTanuka,

B TeueHue 1onroro BpemeHu
y4eHble UCKanW anbTepHaTUBHbIiA
WCTOYHWK 3HEprumM Ans cparMeHTa-
LMu MNOTHOrO XpycTanuka 6e3 no-
BPEXAEHUS OKPY>KAHOLLMX TKaHEM.
DeMTOCEKYHAHbI Nlasep MOXeT
npesoTBpaTUTL 3TH OCIOXHEHMS

W caenatb XMpYPrto KatapakThbl
6onee besonacHoi (3). HecMoTps
Ha TO, YTO YMCIIO OCNOXKHEHWIA B
XMPYPruu KaTapakTbl 0CTAeTCs
HEBOMbLUNM, HEKOTOPbIE FNasHble
3a60/1eBaHmMs (ManeHbKuin pasMep
rnasHoro 610Ka, NoBbILLIEHHOE
BHYTPUrNa3HOE AABMEHME) UK He-
PBO3HOCTb NaLMeHTa MOryT CTaTh
npo6nemoii ans xupypra. Mocne
TOYHOrO BbINOJIHEHWS BCEX 3TAMOB,
onepauus 3aBepLlaeTcs pasMelLe-
HMEM NPO3PaYHOTA UCKYCCTBEHHOM
NMH3bI, KOTOPas obecneymnsaeTt
HopManbHoe 3peHue. ExerogHo B
"epmanumn npoBoauTcs 6onee

600 000 onepauwui no nosogy
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the automation of ocular sur-
gery, making the most difficult
steps reliable, reproducible and
extremely accurate (Fig. 1).
Although conventional PHACO
is considered a safe form of
surgery, the new FEMTO-
laser enhances the safety by
improving the performance

of the surgeon and reducing
the chances of human error.
The difference between both
techniques is like drawing a
circle by a human freehand

or drawing an exact round
circle by a computer program.
The FEMTO-laser technology,
which has been success-

fully used for refractive corneal
LASIK-surgery (4) for more
than 10 years, has now been
modified to perform many inte-
gral steps in the latest cataract
technique (Fig. 2). The VICTUS
Platform is a diode-pumped
solid-state laser (DPSL) and
operates in the near infrared
wavelength region at 1028nm
(5, 6). The pulse duration is
290-550 fs and the differ-

ent pulse frequency is 80kHz
for cataract procedures. The
FEMTO-laser performs all cru-
cial cutting steps including all
corneal port incisions, the ante-
rior capsulotomy and assures a
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safe fragmentation of the lens.
Here we describe the main
steps of FEMTO-laser cataract
procedure in greater detail:

Bladeless Approach and High
Precision Laser Technology
out Performs Handheld
Approach

The novel FEMTO-laser
method allows the entire
surgery to be performed
without any sharp instruments
including knives, needles or a
scalpel, by the surgeon’s hand.
The computer-planned and per-
formed FEMTO-laser steps are
extremely precise and a much
better cutting tool than just

a handheld blade or needle.
Thus even anxious patients,
who fear blades and needles in
their eye, will see FEMTO-laser
as a welcome relief:

Once the patient is prepared
for surgery, the patient lies on
the comfortable operating table
and is gently placed under the
FEMTO-laser during the entire
laser procedure. A specially
designed Patient Interface (PI)
has the natural shape of the
cornea for a soft docking with
the patients’ globe to eliminate
eye movements. The flexible

KaTapakTbl, 1 XMPYprus KatapakTbl
fBnAeTCcs 6€30nacHoi npoLeypoil.

C nossneHnem gemTo-nasepHon
CUCTEMBI, Mbl Ha6M0AaeM 60MbLLON
TEXHOMOrMYECKMiA

MPOpbIB - aBTOMATM3ALMIO FNa3HON
XMPYPriv, 4To fenaeT camble Tpya-
Hble MaHunynaumyn 6e3onacHsIMK,
NOBTOPSIEMbIMU U YPE3BbIYAIHO
TOuHbIMK (PucyHok 1). HecmoTps
Ha T, 4TO 06bI4HAS (HAKOIMYNbCH-
(bukaums cumtaeTcs 6e30MacHbIM
BMIOM XMPYPrvu rnasa, HoBbli
hemTO-nasep nosbIAET 6e3onac-
HOCTb OMepaumn 3a C4eT TOYHOCTH
BbIMOSTHEHNS 1 YMEHBLLEHNS PUCKOB
oLwmbku xupypra. Hosbli MeTOA
OT/INYAETCA OT TPAAULMOHHOIO TaK
XK€, KaK OKPY>KHOCTb, HAPUCOBaH-
Has PyKOW YenoBeKa, OTNn4aeTcs
OT OKPY>XHOCTH, KOTOPas Hapuco-
BaHa C NOMOLLBH KOMMbIOTEPHOM
nporpammbl. ®emTo-nasepHas
TEXHOMOrMs, KOTOpas yCneLHo
NPUMEHAETCS B pedhpakLMoHHOM
xupypriv porosuubl, LASIK npo-
ueaype (4) yxxe 6onee 10 net, B
HaCTOSLLEE BpeMst MOANGNLIMPO-
BaHa, 4T06bl BbINONHSATL MHOMME
WHTErpanbHble MaHUMynaLmMI B
COBPEMEHHOM XMPYPrn KaTapakTbl
(PucyHok 2).

VICTUS Platform siBnsietcs T8ep-
AOTENbHbLIM N1a3epOM C AMOAHOM

Ochranbmonorus

HaKa4KoM, KOTOpbIA paboTaeT B
ONv>KHe MHpakpacHo YacTu
CNEeKTpa C ANMHOM BOAHbI 1028 HM
(5, 6). AnnTenbHOCTb UMNybCa BO
BpeMs Onepauun no noBoAy Kara-
pakTbl coctasnset 290-550 e,
yacTtoTta uMnynbcos 80 KIy. OemTo
- la3ep BbINOJHAET BCE PEXXyLUNE
MaHWnynaumK, BKIoYas paspess
POroBuLibl, NEPEAHIOK0 KancynoTo-
MMIO, OCYLLECTBNSIET 6€30MacHyto
(bparmeHTaumm xpyctanuka. flanee
Mbl OMKULLIEM OCHOBHbIE 3Tanbl One-
paumu ¢ NoMOLLLIO heMTo-nasepa
6onee NogpobHo.

Be3HoXeBoi NOAX0A U BbICOKas
TOYHOCTb Na3epHoOi TEXHONOMUM
ABNAIOTCA NPeUMyLLeCTBaMM
nepen 06bI4HON XUpypruen
HoBbIi (heMTO-Nna3epHblii METOA
NO3BONAET XMPYPry BbINOAHUTL
napaLeHTe3Hble pa3pesbl 663
OCTPbIX MHCTPYMEHTOB, BKITOYas
WrMbl, CKanbNenu, MUKPOKEPATOMBI.
TOYHOCTb MaHUNYNALMIA, 3anaHu-
POBaHHbIX C MOMOLLbKO KOMMbIOTEPA
W BbIMOSIHEHHBIX PEMTONA3EPOM,
HaMHOro 6onblLe, YeM CAENAHHbIX
BPYUHYH PEXYLLMM MHCTPYMEHTOM.
Kpome Toro, 6ecnokoiHble naumeH-
Thl, KOTOPbIE BOATCA NE3BUIA 1 U,
NErko COrNaLlaoTCcs Ha onepaumm
C UCNOMb30BaHNEM PeMTO-Nase-
pa. [oaroToBnNEHHOro K onepa-

LMK NauneHTa, yKnafbiBatoT Ha
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Fig. 2: control screen of the Victus

2-piece curved Pl has a sepa-
rate suction ring designed to
fit all eye topographies with-
out distorting the cornea and
allows easy pupil alignment
and tilt adjustment. It attaches
gently the patients’ eye and
maintains the globe in a pain-
less, still position minimising,
subconjunctival haemorrhaging
(Fig. 3).

A live continuous 3-D scan
by optical coherence tech-
nology (OCT) will image the
anterior segment of the eye
with a preciseness greater
1/1000 mm (1 micron) (7-9).
This in-vivo examination, with
an extremely high resolution,
gives the surgeon a precise
image of the exact location

of the cornea and lens on the
computer screen and allows a
proper accurate planning of all
incision ports, capsular opening
and lens fragmentation. Safety
margins are defined to avoid
even unexpected damage of
adjacent tissue structures. On
the press of a button, the laser
painlessly completes all the
pre-planned 3 cataract surgery
steps in less than 40 seconds:
The computer-controlled and
laser-made corneal incisions
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are more precise than manu-
ally made incisions, in terms
of reproducibility, wound
architecture and depth (10).
The corneal incisions induce
fewer traumas and reduce the
corneal astigmatism. These
well-formed incisions achieve
greater stability, a water tight
closure and may therefore lead
to less postoperative leakage
and decreased risk of infec-
tions or hypotony. Additional
astigmatic control incisions
may be placed to reduce a pre-
existing corneal astigmatism if
required.

The man-made opening of

the lens capsulorhexis with a
needle is more or less round-
ish, depending on the skills of
the surgeon and cooperation of
the patient during this critical
moment of the procedure. The
laser-performed capsulotomy
opening is positioned precisely
on the center of the lens, and
is completely round and sym-
metric (11). The high accuracy
and predictability of circularity
and centration of the capsu-
lotomy subsequently allows

a reliable centration of the
new, replacement intraocular
lens (IOL) in the eye. A good

—— &

OnepauyoHHbIA CTON U NOMELLAI0T
noa pemto-nasep. CneumnansHo
pa3paboTaHHas 4acTb Na3epHoro
annapara «MHTepdeiic nauneHTa»
(MM) nmeeT ecTecTBEHHYIO hOPMY
POrOBULbI AN1S1 MSATKOW CTbIKOBKM

C rnasHbiM 56710KOM nauueHTa

ANS YCTPaHEHUS ABUXKEHMS TNa3.
["M6KmiA n3orHyThIA UM umeeT 0T-
AeNbHOe BakyyMHOe KOMbLO, COOT-
BETCTByHOLLEe Tomorpadmm rnasa,
KOTOpOE 6€3 MCKaXXEHWS POrOBMLb
NO3BOASET NIErKO BbIPABHMBATH
3payoK M PErynmpoBaTh Hak/oH.
70 MATKO 1 6e3601e3HEHHO yaep-
XXMBAET rnasHoe s610K0 NaLmMeHTa,
MWUHUMU3MPYS NOOKOHBIOHKTUBASb-
Hble KPOBOM3NMSHKSA (PucyHok 3).

HenpepbisHoe 3-D ckannposanve
B PEXVME PeasibHOro BPEMEHM C
MOMOLLbO ONTUYECKOW KOTEPEHT-
HOM TEXHOMOrMK AaeT n3obpaxe-
HWE nepesHero 0Tpeska rnasa c
TO4HOCTBIO 60nee 1/1000 mm (1
MKM) (7-9). OTa BuU3yanu3aums B
€CTECTBEHHbIX YCIOBUSIX, C O4eHb
BbICOKWUM paspeLLeHneM, faet
XMPYPry TOYHOE M306pakeHue pac-
NOMOXEHNS POroBMLbI M XpyCTa-
NMKa Ha 3KpaHe KOMMboTEpa 1 no-
3BOAISIET OYEHb TOYHO MAHMPOBATh
BCe pa3pesbl, OTKPbITUE Kancyrbl

W (hparMeHTaumio Xxpycranvka.
OnpegenstoTes npegensl 6es-
OMAaCHOCTW MaHUMYNAUMA, YTOBLI

Ochranbmonorus

Puc. 2: KoHTponbHbin akpaH Victus

nabexartb noboe HenpeaBuaeHHoe
MOBPEXXAEHNE COCELHMX TKAHEBbIX
CTPYKTYp. locne HaxaTust KHOMKM,
nasep 6e3601e3HEHHO BbINOHAET
BCe 3 3anfaH1poBaHHble 3Tana
XMPYPrin KaTapakTbl MEHee YeM 3a
40 cekyHa

KoHTponmpyemble KOMMbIOTEPOM,
cAenaHHble Na3epoM, paspesbl po-
rOBULbI ABASIOTCS 60NIEE TOUHbIMY,
4eM CAENaHHbIE BPYYHYHO, OTHO-
CUTENbHO NOBTOPSEMOCTH Pe3ynb-
TaToB, aPXMUTEKTYPbI W FYy6UHBI
pa3pesa (10). Takve porosuuHble
pa3pesbl BbI3bIBAOT MEHbBLLYHO
TPaBMY M YMEHbLUAKT POrOBUYHOM
acturmMatnam. 9Ty xopoLuo cdop-
MWPOBaHHbIE Pa3pesbl 0Tnya-
t0TCA 60MbLUEHA CTABUNBHOCTBIO,
BOAOHEMPOHMLIAEMbIM 3aKPbITUEM
W, CNELOBATENbHO, YCTPAHSIOT
MoCcneonepaunoHHoe NoATEKaHne

W CHVXKAIOT PUCK MHADEKLMIA UNn
runoToHUK. [Mpu HEOBXOAUMOCTH
MOTyT 6bITb CAeNaHbl AOMONHUTENb-
Hble pa3pesbl ANs YMEHbLUEHUS
Y>Ke CYLLECTBYHOLLEr0 POrOBUYHOMO
acturmatmama. llonyyeHue kancy-
NOPEKCMca LeanbHOM OKpPYroi
(hOPMbI BPYYHYHO C MOMOLLIbHO MTTIbl
3aBMCHT OT KBanuduKkaLum xvpypra
1 NOBEJEHWS NaumeHTa B 9T0T
KPUTUYECKUIA MOMEHT NPOLIEaYPbI.
JlasepHas kancynoTomms BbINOMHS-
€TCS TOUHO MO LEHTPY XpycTanvka,
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Fig. 3: Image of Curved Patient Interface and soft
docking for the procedures

centration plays a critical role in
the performance of advanced
IOLs providing quality vision

at near and fast distance. The
importance of a well-centered
and perfectly formed capsulo-
tomy has become even more
critical, with the accelerating
use of both accommodative
and multifocal IOLs with clear
vision in near and far distance.
The performance of these
premium |IOLs can be seriously
hampered by an imperfect or
decentered capsulorhexis. Sur-
geons may manually achieve a
perfect rhexis, but the patients
may inadvertently move,
rendering the rhexis anything
but perfect. Manually made
capsulorhexes of different siz-
ing will lead to variation of the
IOL-position and less uniform-
ity following surgery. This

may lead to tilted lens, which
inevitably leads to higher order
aberrations. However, if the
capsulotomy is always placed
at the exact same place, with
the same size and the same ar-
chitecture every time the final
results will be inevitably more
consistent and better (Table 1).
The next step is the segmenta-
tion pattern (breaking up) of
the hard lens nucleus (Fig. 4).

The faster pulse rates of up to
160 kHz from the FEMTO-laser
with multiple power fragmenta-
tion options for lens hardness
grades of 1 to 5 applies a
number of pulses to the lens in
a pre-designed pattern allowing
the surgeon to predominantly
remove the segmented lens by
aspiration of smaller fragments
(12). I have found, that I'm able
to reduce the total cumula-

tive phaco energy required to
break up and remove the lens
by about 50 percent when

| switched to FEMTO-laser
surgery. Less energy and
manipulation also places less
stress on the zonules in the
eye or trauma to the capsular
bag. Thus the FEMTO-laser
helps to minimize treatment
time and increases the safety
and efficiency of the cataract
procedure.

Now the treated eye is gently
undocked from the FEMTO-
laser. The patient on the OR
table is shifted under the
microscope, where the laser
incisions are opened by a blunt
spatula. The preformed round
capsulotomy lies freely on the
surface of the lens and can be
simply removed tension-free by

o -
G — o — -—1—‘&-—--'
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Puc. 3: U3o6paxxenue MHTepdeiica naumeHTa u MArkon CTbIKOBKM
NS npoLesypbl

1 OTBEPCTHE KPYTNIOE U CUMMETPUY-
Hoe (11).

Bbicokast TOUHOCTb, MPOrHO3MpYye-
MOCTb NPOBEAEHNS KancynoToMuu
B LIEHTPE W C KPYrIbiM OTBEPCTHEM,
obecneunsaet LeHTpaumio MOJ1 B
rnasy. XopoLuas LeHTpauns urpaet
BaXXHY'0 POfb NpW PasMeLLEeHN
cospeMeHHbix MOJT, obecneunsato-
LUMX KAYECTBEHHOE 3PEHME BOAM3N
v Baanb. neanbHas LeHTpaums

11 BbIMOSTHEHWE KANnCynOTOMMUN C
OTBEPCTUEM NMPABUIILHON KPYT oW
hOpMbI ABNIAOTCS 06513aTENBHBIMMI
YCNOBMSIMM NPY UCTONb30BaHNM
aKKOMOAAUMOHHbIX M MyTbTUEO-
kanbHbix MOJT, KoTopble obecneyn-
B0 YETKOE 3PEHME Ha BIMKOM U
AanbHeM paccTosHuu. MpumeHeHre
Takux MOJT MoXXeT BbITb CEpbE3HO
3aTPYLAHEHO W3-32 HECOBEPLLEH-
HOIO WK AELEHTPaN30BAHHOMO
Kancynopekcuca.

MHorve xvpypr MoryT uaeanbHo
chenatb pa3pesbl BPY4HYH0, HO He-
BOJIbHO COBEPLLaEMble nauneHTamm
ABVXEHWS 334aCTYH0 YXyALIAKT pe-
3ynbTar. BeinonHeHue kancynopex-
cuca pasHbIX Pa3MEPOB MPUBOAUT
K u3MeHeHmKo nonoxenus NOJT n
MeHbLUEN 0AHOPOAHOCTM Nocne-
LyrOLLMX onepaumin. 3To Takxe
MOXET NPUBECTY K HAKIOHY JIMH3bI,
4TO Hem36eXxHO BefeT K abeppau-

sM. OZHaKo, €CNW KancynoToMus
KaXXAblii pa3 npoBOAUTCS B TOM Xe
CaMOM MeCTe, C TEMM Xe pasme-
pamu 1 TOW e ¢hopMbl, OKOHYa-
TenbHble pe3ynbTathl 6yayT 6onee
CTABUIBHBIMK 1 MPOrHO3MPYEMbIMU
(Tabnumua 1).

Cregyiowmm LwaroM SBnseTcs cer-
MeHTaums (pasbuBaHue) NOTHOro
spa xpycranuka (PucyHok 4). Ya-
CTOTa MMMNyNbCOB (hEMTO-Na3epa,
BNNOTL [0 160 KI'L, C HECKOMbKUMM
BapuaHTamu parmeHTaunm xpy-
CTa/IMKOB Pasnu4Hoi TBEPLOCTH 1
-5 cTeneHu, No3soNseT NPUMEHUTH
HECKOMbKO MMMNYbCOB MO NPea-
BapuTENLHOMY paspaboTaHHOMY
nnay, YTo6bl NOCNEA0BATENBHO
CErMEHTUPOPBaTh XPYCTaNMK Ha
bonee Menkue parMenTsl 1 Nerko
yaanuTb ux (12). Mbl 06Hapyxunm,
YTO MOXHO YMEHbBLUMTb 06LLYI0
3HEPruI0, 4TOOLI Pa3buTb XpycTa-
MUK NpUMepPHO Ha 50 NpoLEeHTOB,
Korpja ctanu 1cnonb3oBarb PemTo-
nasep. YMeHbLLEHWe 3Heprim npu
NPOBEAEHUN MaHUNYNALMA faeT
MEHBLLYIO Harpy3Ky Ha PECHUYHbIE
CBSI3KW W KarCybHbIA MELLIOK.
Takum 06pa3om, hemTo-nasep no-
3BONISIET CBECTU K MUHUMYMY BPEMS
06paboTku 1 nosbIwaeT 6esonac-
HOCTb 1 9PPeKTUBHOCTb NpoLiey-
Pbl N0 YAANEHWIO KATapaKTbl.
3atem 06paboTaHHbIii rnas Marko
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forceps. The resulting opening
is exactly centered and round
shaped on the surface of the
lens. FEMTO-laser cuts have
already fragmented the hard
nucleus in smaller segments
without any ultrasound energy,
so the temperature will not rise
in the anterior chamber, avoid-
ing any damage to the delicate
endothelial cells of the cornea.
This preparation means that
the cataractous lens is dis-
solved and aspirated through

a 1.6 mm micro incision. Only
the larger remaining lens frag-
ments require a small, limited
amount of PHACO-energy for
removal. When all of the lens
particles are removed and

the capsule is cleaned from
fine remnants on its surface,

a special, supersoft IOL is
introduced through the same
FEMTO-laser micro incision
into the eye. The micro incision
technique is much smaller than
in a regular PHACO-technique
with a diameter of 2.6 mm. No
sutures are required as the inci-
sions are self-sealing. These
micro incisions are designed

to speed up the recovery of vi-
sion, improve visual outcomes
and further to reduce any
constriction after surgery.
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Discussion

FEMTO-laser makes cataract
surgery more reliable, pre-
cise and repeatable, which
should lead to greater accu-
racy, particularly in challeng-
ing cases (i.e., phacodonesis,
ectopia lentis, pseudoexfolia-
tion cornea guttata and hard
cataracts). We have personally
found all intraocular steps are
more easily performed after
FEMTO-laser, although some
minor adjustments in surgical
technique are necessary. The
FEMTO-laser lens segmenta-
tion creates small aspirable
particles, which consider-
ably reduces and sometimes
eliminates the need for
ultrasound energy completely.
Our personal experience and
modification on the workflow
in our practice, allowed this
technology to be quickly and
efficiently incorporated into our
surgical routine setup, similar
to the previous transition in
refractive LASIK-surgery from
mechanical microkeratomes to
FEMTO-lasers.

The FEMTO-laser technology
can improve visual outcomes
for our patients and the safety
of the procedure (3). FEMTO-

0TCOEAMHAETCS 0T (HEMTO-Nasepa.
MaumeHT Ha cTone noMeLLaeTcs
MOA MUKPOCKOM, Na3epHble pa3pe-
3bl OTKPbIBAIOTCA TYMbIM LUNATE-
neM. Kpyrnblit KancynbHbliA NOCKYT
CBOGOLHO NEXUT Ha MOBEPXHOCTY
XpycTanuka u MoxeT 6bITb 6e3
HaTsKEeHUS yaaneH nuHueToM. Io-
Ny4eHHoe 0TBEpCTME NPaBUbHOM
OKpYrnoi hopMbl PACMoNoXeHo
TOYHO MO LEeHTPY. DemTOoNasepHsle
MMMyNbChI YXKE NPaKTUYecKku dpar-
MEHTMPOBAM MNOTHOE SAPO Ha
6onee Menkue 4acTu 6e3 aHeprum
ynbTpasBsyka, N03TOMY Temnepa-
Typa B NepefHeit Kamepe rnasaxe
He YBENNYMBAETCS, YTO UCKITHOUaeT
NOBPEXAEHNS [ENMKATHBIX JHOOTE-
NManbHbIX KNETOK POroBULbl.

Mocne nasepHaoi 06paboTKu, Xpy-
CTanuK acnupupyetcs yepes 1,6 MM
MUKpopaspes. ToNbko OCTaBLUMECS
KpYMHble pparMeHTbI MOryT Mo-
TpeboBaThb NPOBEAEHNS HEOONbLLON
thakoamMynbcuchmkaumm aas noaHo-
ro pasévsanus v yaanexus. Koraa
BCe YacTuLbl XpycTanuka yaanstoT-
CS1 1 Kancyna 04nLLaeTcs 0T MenKuX
0CTaTKOB Ha €€ MOBEPXHOCTH,
yepes T0 e HEMTO - lasepHoe
MWKPOOTBEPCTHE (3HAUUTENBHO
MeHbLLee, YeM npu 00bI4HOM ha-
KO3MyncudprkaLmm, ¢ AMameTpom
2,6 MM) BBOAMTCS CneumansHas,
msrkas MOJ1. HanoxeHue wBeoB

Ochranbmonorus

He TpebyeTcs, TaK KaK pa3pesbl
caMorepMeTUsmMpytoLmecs. OTu
MMKpOpaspe3bl paspaboTansl,
4TO6bI YCKOPUTL BOCCTAHOBIEHNE
3PEHus, YNyuLLInTb PE3yNbTaThl U,
B [asbHENLLEM. YTOObI yMEHBLUNTD
fecopmaLmn nocne onepauum.

O6cyxaeHne

lMpumeHerre hemTo - nasepa
[enaet pesynbTathbl XMPyprim ka-
TapakTbl 60/1€€e NPOrHO3MPYEMbIMY,
TOYHbIMM 1 CTABMAbHBIMU, OCOBEH-
HO B CNOXHbIX CAy4asix (Hanpumep,
(hakoLoHesa, IKTONMM xpycTa-
KA, NCeBA0AKCHONMATUBHOMN
KannesmaHOM POroBuLbI, NAOTHO
KartapakTbl). Mbl cuntaem, 4to Bce
aTanbl onepaumy fierye BbiNOHATL
(hemTO-N1a3epom, XOTS Mpu 3TOM
He06X0MMbI HEKOTOPbIE HE3HAYM-
TeNbHbIE KOPPEKTUPOBKM XMPYPr-
4eckor TexHukn. CermeHTauns xpy-
cTanmka nasepom aet HebonbLUme,
NErko yaansieMble 4acTuubl, YTO
3HAUUTENBHO CHUXKAET, a MHOTAa U
yCTpaHsieT Heo6X0AMMOCTb UCMOMb-
30BaHus ynbTpassyka. Haw onbIT u
Moaudmkaums paboyero npouecca,
Mo3BOMMAM 6LICTPO 1 3P EKTMBHO
BHEOPUTb (heMTO - Na3ep B Hally
XMPYPruyecKyro NPakTUKy Mpu aKc-
TpaKLMW KaTapakTbl, aHaNOrM4HO
nepexogy B LASIK-xupyprim ot
MEXaHUYECKINX MUKPOKEPATOMOB K
hemTO- nazepy.
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treated eyes already look very
quiet on the first postoperative
day. When comparing these
patients postoperatively to our
patients operated upon with
the manual technique, one
can immediately notice the
precise, reproducible incisions
and repeatable well-centered
IOLs from eye to eye. We also
believe that the self-seal inci-
sions more reliably reduce the
corneal astigmatism.

Paradigm Shift from PHACO
to FEMTO

In particular, FEMTO-laser
cataract surgery is also inevita-
ble be used for premium lens
implantation. Premium IOLs re-
quire perfect centration behind
a round, capsular opening of
specific diameter for the best
centering of the lens, leading
to better focus and improved
visual results. Conventional
PHACO-cataract surgery only
focuses on the safe removal of
an opaque crystalline lens and
implantation of a clear, replace-
ment IOL to restore distance
vision. PHACO-cataract has

no impact on the pre-existing
astigmatism (cylindrical power)
caused by the abnormal cor-
neal curvature. The potential
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advantages of transitioning to
FEMTO-laser technique are
obvious as the technique also
corrects the pre-existing cylin-
der on a patient’s cornea, using
its astigmatic correction mod-
ule (LRI), thereby resulting in

a more symmetrically corneal
curvature and better visual out-
come. FEMTO-laser cataract
surgery is therefore not only

a safer procedure for visual
rehabilitation, but patients

will experience enhanced and
optimized visual outcome with
the latest available technol-
ogy. The patient is able to take
advantage of state-of-the-art
technology (13).

In addition by using the best
technology for preoperative
measurements and |OL-cal-
culations, we can significantly
improve the predictability in
refractive target. Special cal-
culations and measurements
prior to the surgery allow

the correction of additional
corneal astigmatism or the
insertion of a trifocal lens (14)
which provides clear vision at
distance while driving a car,
near (while reading a book) or
intermediate (while working on
a computer or in the kitchen).

®eMTO-NasepHas TEXHONOr s
MOXXET YAYULLIMTb pesynbTarthl
onepauuu v yBennuuts 6esonac-
HOCTb npoueaypsbl (3). Mna3 B
nepBsbli feHb nocne emTo-na-
3€pHO¥ Onepaunm BbIrNaanT 04eHb
CMOKOMHbIM. [Tpy cpaBHEHUM 3TUX
nauneHToB B NOCNEONEepaLMOHHOM
NepuoAe C HaLMMK nauueHTamm,
NPOONEPUPOBAHHBIMK TONBKO
BPYYHY!0, «13 rnasa B rnas»
MOXHO 3aMeTUTb 60/1e€ TOUHbIE,
CTaHAapTHbIE Pa3pesbl 1 XOPOLLO
LeHTpuposanHble MOJ1. Mbi Takxe
CUNTAEM, YTO CAMOTEPMETUINPY!HO-
Lumecs pa3pesbl HadeXHee YMeHb-
LUAKT aCTUrMaT3m POroBuLibl.

W3meHeHne napaanrMbl: oT
thakoamynbcucukaumm K hemMTo -
nasepHoil TEXHONOrUM

DeMTO - nasepHas aKCTpakuus Ka-
TapakTbl Heobxoauma npu UMNaH-
Taumm NOJT u3 «npemuym» rpynmbl.
Ons «npemuym» UOJ1 TpebyeTcs
naeansHoe OKPYrnoe KancynbHoe
0TBEPCTVE ONpeenieHHoro Auame-
Tpa ANs nyyLei LeHTpaLmmu MnH3bl,
4TO MPUBOANT K NyyLLen (oKy-
CUPOBKE 1 YMyULLEHNHO 3PEHMS.
O6blyHas hakoamynbeucmkaums
kaTapakTbl 06ecneunBaeT TOJbKO
6e3onacHoe yaaneHue 3amyTHeH-
HOrO XpycTanuka u UMNAaHTauuio
npo3apauHoii MOJT ans BoccTa-
HOBJIEHNS 3peHms BaAab. [laHHas

Ochranbmonorus

onepauus He BAMSIET HA y>Ke
CYLLIECTBYIOLLEI aCTUrMaTHU3M (Lm-
NHAP), BbI3BAHHBIA aHOPMAbHOM
KPUBM3HOM POroBuLIbI.

lMoTeHumanbHble NpenmyLLecTsa
nepexoda Ha heMTo-NasepHyto
TEXHWUKY BKITHOHAKOT U KOPPEKLMIO
Y>Ke CyLeCTBYHOLLEr0 LMAMHAPA
POroBuLibl NaUMeHTa, C UCroNb30Ba-
HUEM MOZYNS KOPPEKLMM acTUr-
MaTu3ma, 4To NPUBOANT K 6onee
CUMMETPUYHOI KPUBU3HE POTOBHULIbI
W nyyiwemy pesynbtaty. OemTo -
nasepHast Xupyprus katapakTbl s1B-
nsieTcs He Tonbko 6onee 6esonac-
HOW NPOLE PO ANS 3PUTENBHOM
peabunuTauuu, HO 1 Camoii HOBOW K
COBEPLLEHHOM 13 BCEX AOCTYMHbIX B
HaCTOSILLMIA MOMEHT, YTO Hapsay C
YIyYLIEHNEM 3PEHMS, YCUNIMBAET U
YAO0BNETBOPEHHOCTb NaunenTa (13).

KpoMe Toro, ucnonb3ys HoBeiLne
TEXHONOTMM ANs NpesonepaumoH-
HOro 06CnesoBHUS N PacyeToB Ans
MOJT, Mbl MOXEM 3HaUYMTENbHO
MOBbICUTb MPOrHO3MPYEMOCTb
pedpakuMOHHOro pesynbTara.
CneunanbHble pacyeTbl v U3me-
peHus fo onepaumu no3sonsioT
LOMONHUTENBHO NPOBECTY KOPPEK-
LMK POrOBMYHOTO acTurMaTuama
WA YCTaHOBMUTb TPUOKAIbHYIO
nuH3y (14), koTopas npegycMaTpu-
BaET YETKOE 3PEHMNE HA faTbHEM
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Table 1: Study on Laser Capsulotomy
versus Manual Capsulorhexis

A special simulation test with
temporarily contact lenses by
our specialized optometrists
will help to show the patient
the planned visual correction
in advance, prior to surgery, so
that the patient knows what
vision to expect following
surgery. The size and shape of
the anterior capsular opening
influences the effective lens
position (ELP). A study that
evaluated the effect of capsu-
lorhexis size found that a larger
capsulorhexis (6 mm vs. 4 mm)
resulted in an average anterior
shift of the IOL optic of 0.23
mm or approximately 0.5 D.
This is the reason why sur-
geons individually customize
their IOL-formulas to achieve
more consistent refractive
outcomes. Creating a perfect
capsulotomy that overlaps

the 10L-edge for 360 degrees
produces less deviation in ELP
and has improved the refrac-
tive outcomes of FEMTO-laser
surgery.

There are some limitations like
with any technology: FEMTO-
laser incisions cannot be per-
formed through opaque tissue,
thus lens fragmentation cannot
be accomplished in white cata-
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Tabnmua 1: Uccnenosanme «JlasepHas
KancynoToMMS VS PY4HON Kancynopekcuc»

5.5010.1 2

Diameter @
(mm)

Decentration 160+90

P<<.001 P<<.001
AR (pm)

racts or when corneal opacities
are present. The diameter of
the capsulorhexis depends on
the patient’s pupil size, how-
ever a mechanical enlargement
of a small pupil can be suc-
cessfully accomplished with
intraocular expansion devices
(15). This was done without
complications using water-
tight corneal incisions. Other
limitations are the cost of the
equipment and the required
usage charge per treatment,
as most insurance companies
will not cover theseadditional
cost. However, patient accept-
ance of FEMTO-laser technol-
ogy during cataract surgery

is going to drive the demand.
Any emerging technology that
produces more consistent and
safer results will eventually
gain widespread acceptance
and ultimately succeed.

We believe FEMTO-laser
cataract surgery is a game-
changing superior technology
and will ultimately become
the preferred way of perform-
ing cataract surgery. If | would
need cataract surgery today
and had to choose between
manual or laser-assisted
surgery, | would select laser-as-
sisted surgery and we expect

PacCTOSHUM BO BPEMS BOXEHNS
asToMo6unNs, B67M3K (BO Bpems
YTEHUS KHUTK) UM HA MPOMEXY-
TOYHOM PacCTOsHUM (Mpu paboTe
Ha KOMMbIOTEP MK HA KyXHE).
CneunanbHblii TECT C BPEMEHHbBIMM
KOHTaKTHbIMI IMH3aMW, MPOBO-
ANMbIIA HALLIMMK ONTOMETPUCTAMM,
nomoraeT NpoAEMOHCTPUPOBATH
nauueHTy 3annaH1poBaHHoe 13me-
HEHWe 3peHuns 0 onepauum, 4Tobbl
NauneHT 3Han, Kakoe 3peHne y Hero
6yneT nocne NpoLeaypbl.

Pa3mep 1 hopma 0TBEpPCTHS Ha
nepejHen Kancyne BIMseT Ha nono-
)KEHWE W, COOTBETCTBEHHO, Adhek-
TUBHOCTU NWH3bI. MccnefoBanme, B
KOTOPOM OLIEHMBANM BAIUSHUE pas-
Mepa Kancynopekcuca, nokasano,
4TO 6ONBLUION Karcynopexkeuc (6 MM
NPOTUB 4 MM) NPUBOJWT K NepeaHe-
My caBury ontudeckon yactv MOJT
Ha 0,23 MM 1 MeHSET pedhpakuyio
Ha 0,5 D. 310 SBNSIETCA NPUUMHOM,
Mo KOTOPOW XMpYprit BbIBOASAT
co6cTBeHHble VOIT - hopmynb

ANs LOCTUXEHWS 6oniee NporHo-
3MPyEMbIX PE3yNbTaTOoB pedpak-
umu. MpeanbHas kancynotomus,
koTopas nepekpbisaeT kpas NOJ
Ha 360 rpafycoB, MeHbLUE BRUseT
Ha ee MOMNOXEHWe W ynyJLlaeT
pedpakuUMOHHbI pesynbTaT hemTo
- NA3epHOI XMpyprum.

OnHako, Kak 1 nobas apyras

TexHonorus, hemMTo-nasep MeeT
OrpaHuyeHns: oeMTo nasepHble
pa3pe3bl He MOryT 6bITb BbINO-
HEHbI 4epe3 NOMHOCTbH) HeNpo-
3payHble TKaHu, TakuM 06pasoMm,
thparMeHTaLms XpycTanuka He Mo-
XET ObITb NPOU3BELEHA B Cyyae
6enoin kaTapakTbl MK NOMYTHEHWS
pOroBuLbl. [luameTp Kancynopek-
cuca 3aBuCuT OT pasmepa 3padka
nauneHTa, OiHaKO MEXaHNYECKOe
pacLuMpeHme 3padka MOXET BbITb
YCMELLUHO JOCTUTHYTO C B MOMOLLbIO
BHYTPUINIA3HbIX PACLUIMPUTENbHbIX
ycTpoiicTB (15). Ta MaHunynsums
BbINONHSETCS 6€3 OCNOXHEHWUN C
WUCMONb30BaHNEM BOAOHENPOHULAe-
MbIX Pa3pe30B POroBuLbl

[pyrumu orpaHnyeHUsIMN SBAS-
t0TCS CTOMMOCTb 060PYA0BAHNS

W, COOTBETCTBEHHO, CTOUMOCTb
NeYeHNs, MOCKOSbKY BOMbLUMHCTBO
CTPaxoBbIX KOMNAHWIA He MOKPbIBA-
tOT [OMOMHUTENbHbIE PACXOfbI. TeM
He MeHee, NPUHSITUE NaLMeHTaMm1
(hemTO - Na3epHON TEXHOMOTUM ANs
XMPYpruv katapaxTbl, 6yfeT no-
BbILLATb CMPOC Ha 3TV NpoLEeaypbI.
Jlto6as passuBatoLLascst TEXHONO-
rus, KoTopas obecneumnsaet bonee
MPOrHo3upyeMble 1 6e30macHble
pe3ynbTaThl, B KOHEYHOM UTOre
nonyyaeT LMPOKOE NPU3HaHWe.

Mol cumtaem, 4to ¢emTo - na-
3epHas XMpyprus KatapaxTbl,
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Fig. 4: Lens Fragmentation
patterns of the FEMTO laser
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Puc. 4: OparmeHTauns xpycranu-
ka pemTO-N1as3epom

most other ophthalmologists
would too. Patients want the
best implant and the best laser
possible for stable, excellent
visual acuity (16).

The VICTUS™ FEMTO-laser,
developed through a joint
venture of Bausch + Lomb
and Munich-based Techno-

las Perfect Vision, is the first
and only femtosecond laser
platform that supports both
cataract and refractive proce-
dures providing unparalleled
versatility and leading-edge
technology. Professor Meyer
and Professor Muller are the
first surgeons in Switzerland to
use the Victus FEMTO-Laser
for cataract surgery. In addition
to the herein described anterior
capsulotomy, lens fragmenta-
tion and arcuate incisions for
FEMTO-laser cataract surgery,
the VICTUS platform can also
create corneal flaps in patients
undergoing LASIK-surgery or
other initial lamellar resections
of the cornea, as well as the
Intracor procedure — an intras-
tromal approach that changes
the corneal curvature while
leaving the epithelium and
Bowman's membrane intact.
Intracor was found to provide

a significant improvement in
uncorrected near vision while
maintaining good distance
vision, with a high level of
patient satisfaction.

Conclusion

Novel FEMTO-laser devices
are truly a very remarkable
advance in cataract surgery.
This laser technology optimizes
all critical steps of surgery e.g.
corneal incision, capsulotomy
and nucleus fragmentation.
The laser-guided procedure cre-
ates accurate and customized
corneal and lenticular incisions,
facilitating the subsequent in-
traocular steps of modern cata-
ract surgery. The FEMTO-laser
makes surgery precise and
reproducible. There is no doubt
that FEMTO-laser is superior to
manual surgery. FEMTO-laser
will be the future perspective
of modern cataract surgery.

KaK nepefoBasi TEXHONOrns, B
CKOPOM BPEMEHM CTAHET NPeAno-
YTUTESbHBIM METOLOM NPOBELEHNS
onepawmm no yaaneHuvio karta-
pakTbl. Ecnv 6b1 0gHOMY 13 Hac
cerofiHs noTpeboBanack Xmpyprus
kaTapakTbl M NPULLNOCH BbIbMpaTh
MEXZyY PYUHbIM UK Na3epHbIM
Bap1aHToOM ornepaumu, BCe Mbl
BblGpanu 6bl NA3EPHYIO XMPYPrutto,
W Mbl Y6EXXEHbI, YTO 6ONBLUMHCTBO
Apyrvx 0dhTanbMOoNoroB NOCTYNMM
6bl TaKKe. Takxe 1 naumeHTbl Xo-
TAT NOAYYUTb NYHLLMA UMMNAHTaT
W NyYLLYIO TEXHOMOTUIO, KOTOPbIE
obecneyar cTabunbHOE HopMarb-
Hoe 3peHue. (16).

VICTUS™ FEMTO-laser pas-
paboTaH COBMECTHO KOMMaHWsMM
Bausch + Lomb v MtoHxeHcKom
Technolas Perfect Vision, u
SBNSETCS NEPBOW U €AMHCTBEH-
HOW (DEMTOCEKYHAHON Na3epHOM
nnaTcHopMOiA, KOTOpas NOAAEPKM-
BaET XMpypruyveckme onepauun ons
NeYeHns KatapakTbl 1 pedpakLy-
OHHble npoLeaypbl, Ha 6a3e Camblx
MepefoBbIX TEXHOMNOTMiA.

Mpodpeccopa Meitep 1 Mionnep
SIBNSIKOTCS NEPBbIMU XMPYpPramu B
LLIBeiiLapuu, KoTopble UCMOoNb3YHT
themTo-nazep Victus ans xmpyprim
karapakTbl. Kpome onncaHHoi
30€Ch NepeaHeit KancynoTomuu,

thparmeHTauum xpycTanuka, ayro-
06pasHbIx pa3pesos ans emTo-
Na3epHoN XMpypruv KkaTapakTbl,
nnatchopma Victus Takxe MoxeTe
CO3/1aBaTb IOCKYTbI POrOBMLbI Y Na-
umeHToB BO Bpemst LASIK-onepaumu
W Apyrue namennspHble pesex-
LM POroBuLibl, & TaKXXe Npouesypy
INTRACOR — uHTpacTpomarnsHyto
MaHWUNynaumio, KoTopas U3MeHsIeT
KPUBM3HY POrOBMLIbI, OCTABNISS
anuTenmiA n Membpanbl boymena
nHTakTHbIMK. INTRACOR o6ecne-
UMBAET CyLUECTBEHHOE YyuLleHne
HECKOPPEKTMPOBAHHOIO 3pEHMs
B6/M3W NMPK COXPaHEHUN XOPOLLIEro
3pEHUs BAanb, 4To 06eCneyunBaeT
BbICOKMIA YPOBEHb Y 0BNETBOPEH-
HOCTM naumeHTa.

3aknioueHue

HoBble hemMTO-nasepHble YCTPOM-
CTBA ABASKOTCS HOBEMLLNM [10-
CTUXXEHMEM B XMPYPriM KaTapakTbl.
OT0 nasepHas TEXHOOMMS OMTH-
MU3MPYET BCE KPUTUYECKHUE STanbl
onepauuy, HanpUMep, POroBUYHbIiA
paspes, KancynoTomuto v chpar-
MeHTauuto xpyctanuka. lMpouefypa
C Na3epHbIM HAaBEIEHWEM CO3a-
T TOYHbIE W MHAMBUAYATbHbIE
POroBUYHbIE pa3pesbl, 0breryas
nocneaytoLLme 3Tanbl COBPEMEHHO
Xupyprim katapakTbl. DemMTo-nasep
[enaeT XMpypruto KaTapakTbl TOY-
HO¥ 1 NOBTOPSIEMOM. HET Hukakux
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