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Medical Treatment in Germany

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

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

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

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

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

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

Dear Reader,

We feel urged to state loudly
and clearly: We put our whole
heart, a great deal of work and
special commitment into this
journal to live up to our motto:
The Journal of Medicine for the
worldwide MED community.

With our latest issue, we have
reached 408,000 readers over
4 months (which is easy to
say, but is actually incredible),
among them 285,000 with the
Arabic and 123,000 with the
Russian edition; the English
column was accessed by
172,000 readers.

More than 400,000 readers:
This is a figure we could be
proud of if we had not put an
English-Spanish and an English-
French edition for the Ameri-
can subcontinent and the Afri-
can countries and, of course,
for our partner countries in the
European Union on our agenda
for 2012.

Our publishing team's occa-
sional dream to also publish
editions in Mandarin, Urdu/Ben-
gali, Japanese, Farsi or Indone-
sian and to address significant
and densely populated coun-
tries in their mother tongues

is very likely to fail because

of reality. We are a small,
privately organised publishing
house, which is not subsidised
or funded by sponsors and has
no special sources of money at
all. Our independence, which
we retain this way, forces us
to exercise utmost economy —
unfortunately also in respect of
our authors/teams and transla-
tors, to whom we owe a debt
of gratitude.
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Perhaps you are wonder-

ing why we actually publish
the German Medical Journal
and what our motivation may
be. Our answer: We regard
ourselves, the entire team, as
“maniacs”, who would like
to effect positive humanitar-
ian change and counteract the
destructive, separating forces
in the world.

Our mission and motive is to
spread the medical progress
throughout the world. Living
healthy lives is a human right.
We would like to help imple-
ment this right through com-
munication and education.

If you endorse our work or
have any suggestions or
criticism, contact us. We are
dependent on your support and
motivation. It is not long ago
that getting in touch was not
at all easy; you had to write
letters and you did not know
whether they ever reach their
destination. But today? Today
there is Facebook and Twitter.
So sit down and write us. We
need your feedback.

Enjoy your
German Medical Journal

Nadine Baume
Managing Director

Noporue untatenu!

MbI cunTaem Heo6XOAUMbIM YETKO
1 ONPEAENEHHO 3asiBUTb:

Mbl NPOBOAMM rPaHAMO3HYHO pa-
60Ty, BKafbiBaeM JyLly 1 uMeem
0cobble 0653aTeNbCTBA, YTOObI
COOTBETCTBOBATH HALLEMY AEBU3Y:
MepmumHekuid XXypHan ans Mupo-
BOIO MEAMLMHCKOrO COOBLLIECTBA.

Hawu nocnenHuin Bbinyck B Te4eHne
4 mecsues yxxe npountanm 408 000
Yen0BEK, YTO SBNISIETCS HEBEPO-
ATHbIM ycnexom, 285 000 13 Hux

- apabekoe, 1 123 000 - pycckoe
N3[aHuns, C aHrMNIACKUM BapuaHTOM
XypHana o3Hakomunucs 172 000
yuTaTenei.

WTak, y Hac 6onee 400 000 unTate-
neit: faHHOM LMpoid Mbl MOTIW Bbl
FOPAMTLCS, €CMN Obl He 3annaHu-
posanv B 2012 rody aHrnuitcko-uc-
MaHCKOE W aHrIMIACKO - (paHLly3-
CKOE M3[1aHu1s ANt aMEPUKAHCKOr0
KOHTMHEHTA 1 adhpUKAHCKMX CTPaH
W, KOHEYHO, AN HALLMX CTPaH-
napTHepos B EBponeiickom Coto3e.

MeuTy Haluel KomaHabl - n3-
[aHUS HA KUTaCKOM, Ypay /
GeHranu, SMoHCKOM, apcy nam
WHAOHE3MIACKOM, TO eCTb POAHBIX
A3bIKax ryCTOHACENEHHbIX CTPaH,
noKa, K COXaneHuto, HeBO3MOXXHO
peanu3oBartb... Mbl gBnsemcs
He6OMbLUMM YaCTHBIM M3aaTESb-
CTBOM, KOTOPOE He CybcuampyeTcst
roCcyAapCTBOM U He (huHaHCHpyecs
CMOHCOpamu, 1 BOOOLLE He UMeeT
CrMeLmManbHOro MCTOYHUKA [EHer.
Halua He3aBucMMocTb, KOTOPYIO
Mbl COXPaHUM TakuM 06pa3oM,
3aCTaBNSET HAC OCYLLECTBAATL
MaKC1ManbHYH 3KOHOMMIO , K CO-
XKaneHuto, 1 B OTHOLLEHUN HALLMX

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

OT pepakumm

aBTOPOB 1 NEPeBOYNKOB, KOTOPbIM
Mbl O4€EHb 6naro,qapr|.

BoamMoxHo, Bbl 3aaeTecs Bo-
MPOCOM, NOYEMy Mbl Ny6MKyeM
HeMeLKuit MeauUMHCKKIA XXypHan

W kakas y Hac MoTuBauus. Haw oT-
BeT: Mbl cunTaem cebs, BCro Hawy
KOMaHLy CBOe06pasHbIMI «MaHbs-
Kamu», KOTOpble XOTeNM 6bl i0-
OUTBCS NO3UTUBHBIX NYMaHWUTaPHbIX
W3MEHEHNA 1 NPOTUBOLENCTBOBATL
paspyLUMTENbHBIM CUIAM B MUDE.

Halwa mucens u, B ToXe Bpems,
MOTUBALMS - pacnpoCTpaHeHue
Me[NLIMHCKOro Nporpecca Bo BCEM
MWpe. 340poBbIN 06pa3 XM3HU
ABNSETCS OAHUM U3 OCHOBHbIX
npa. Yenoseka. Mol xoTenu bl
NoMOYb peanu3aauny 3Toro npasa
NOCPEACTBOM KOMMYHUKALWIA 1
06pa30BaHms.

Ecnu Bbl 0fo6psieTe Haly paboTy
WAK Y Bac €CTb NPEAN0XEHNS Ui
3ameyaHus, CBSXKUTECH G HaMu. Mbi
3aBucuM OT Balueid noafepxxku u
MOTWBaLMK. He Tak LaBHO, 6biTb B
KOHTaKTe 6bIN0 HENErKo, Bbl JOMX-
Hbl ObInK Bbl MUCATH MUCbMA, HE
3Has, AOCTUIHYT N1 OHU KOHEYHOTO
NyHKTa Ha3HaueHus. A cerogHs?!
Ceropnst ectb Facebook 1 Twitter.
Tax 4To CAAbTE M HANULLKTE HaM.
MbI Hy>xgaemcsi B Balleil 06paTHO
CBSI3M.

MMonyunTe yLOBONLCTBHE OT
HemeLKoro meanumHeKoro
XypHana!
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Congenital Heart Disease
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Onepauus Ha OTKPbITOM

Open Heart Surgery
offers Cure in
Congenital Heart Disease

Prof. Dr. M. Gorenflo, Dept. Congenital and Paediatric
Cardiology, Heart Centre, Heidelberg University Hospital

Sometimes a simple “wrong
connection” makes a big differ-
ence: About 1% of all newborn
babies present with congenital
heart disease. This may be
mild such as in the case of
small defects of the septum
between the heart chambers
or severe when malformation
results in severe haemody-
namic compromise. The latter
patients require immediate
specialized care in tertiary
centres providing interventional
therapy by cardiac catheteriza-
tion or urgent cardiac surgery.

The venous connections that —
after birth — drain oxygenated
blood to the left atrium develop
early in fetal life. Abnormal
pulmonary venous drainage of
one or more isolated pulmo-
nary veins represents a rare
congenital malformation (below
1% in autopsy series). The nor-
mal pulmonary venous return is
demonstrated in Fig. 1.

Partial anomalous pulmonary
venous return represents a dis-
ease entity where one or more
of the pulmonary veins drain
abnormally to the systemic
venous circulation. This leads
to volume overload of the right
heart depending on the amount
of blood that abnormally drains
into the systemic veins. One of
the more common variations
of abnormal drainage of some
pulmonary veins is demonstrat-
ed in Fig. 2: The left pulmonary

BpoxaeHHbIi NOpoK cepAua

cepaLe MoXeT
BblJIeYNTb BPOXKAEHHbIN
NMOpoK cepaua

Superier caval veln
Pulmenary Velns

T

Left Atrium

Right Atrium

Fig. 1: Normal anatomy of the heart
with normal connection of systemic
and pulmonary veins

Puc. 1: HopmansHast aHaTomust cepaua
C HOpMabHbIM MOAKIOYEHNEM MOTbIX U
NEroYHbIX BEH

veins drain into the systemic
venous system at the level of
the left inomminate vein.
What are the consequences
for the child? In contrast to the
condition were all pulmonary
veins drain abnormally the iso-
lated drainage of one or more
pulmonary veins causes either
no symptoms early in life or
only symptoms later in life.

The condition may lead to
volume overload of the right
ventricle usually when more
than one of the pulmonary
veins drain abnormally. Infants
with associated diseases such
as syndromic disease, prema-
turity etc. are known to present
earlier with respiratory difficul

Fig. 2: Abnormal drainage of left
sided pulmonary veins to the inom-
minate vein leading to right ventricu-
lar volume overload

Puc. 2: AHoManbHbIi ipeHax NesbIx
NEroYHbIX BEH B 6E3bIMSHHYIO BEHY Mpu-
BOAMT K Meperpy3ake Npasoro xenyaoyka

WHoraa npocTo «HenpaeuibHOE
coefMHeHne» UMeeT 6onblune
nocneactams: no4utu y 1% Bcex
HOBOPOXXEHHbIX ANArHOCTUPYETCS
BPOXXAEHHbINA NOpoK cepaua. Mopok
MOXET 6bITb NErknM, Kak B cryyae
HebonbLMX AedeKToB nepero-
POAKM MeX Y KaMmepamu cepaua,
WAM TSKENbIM, KOTLa NPUBOAMT K
BbIPaXKEHHbIM FEMOAMHAMUYECKIM
HapyLueHnsM. TakuM naumeHTam
TpebyeTcs HeMeaneHHas Mean-
LIMHCKas NOMOLLb B CieLuanuaupo-
BaHHbIX LIEHTpaXx, rAe MOXET 6bITb
NpoBeeHa MHTEPBEHLMOHHAS Ka-
TeTepu3aLms cepaua unm cpoyHas
onepauws Ha OTKPbITOM CepALe.
BeHo3Hble CoenHEHMS, KOTOPbIE
nocne poxaeHns pebeHka, 3a-
OMpatoT OKCUrEHMPOBAHHYH KPOBb
B JleBO€ Npefjcepave, y nnoaa

pa3BMBaOTCS PaHO. AHOMasbHbIN
NEroYHbI BEHO3HbINA ipeHax Yepes
OLHY W7 HECKOMbKO NEroYHbIX BEH
SBNSETCS PELKAM BPOXAEHHBIM
NOPOKOM pa3BuTus (MeHee 1% npu
ayToncuu). HopManbHblid nieroy-
HbliA BEHO3HbI OTTOK NMOKa3aH Ha
PucyHke 1. HacTuuHbIi aHoManb-
HbIiA NIErOYHbIA BEHO3HbIA APEHAX
- MOPOK, MPY KOTOPOM OfHA UK
HECKOMBbKO NErOYHbIX BEH OCYLLECT-
BASIOT OTTOK KPOBM B NOJIblE BEHBI
Wnv Npasoe Npeacepane. 310 Npu-
BOAMT K 0GBEMHOI Neperpysake npa-
BbIX OTAENO0B CepaLa B 3aBUCUMO-
CTM OT KONMYECTBA KPOBU, KOTOPAst
OTTEKaeT Yepes nonble BeHbl. OAnH
W3 Hanbonee PacnpPOCTPAHEHHBIX
BapMaHTOB aHOMAsbHOro ApeHaxa
OTAENbHbIX JIeroYHbIX BEH nokasaH
Ha PucyHke 2: neBble NneroyHble
BEHbI BXOLAT B CUCTEMY MOMbIX

BEH Ha YPOBHE NEBOW 6e3bIMSHHOV
BeHbI. KakoBbl MOCNEACTBUS STOMO
nopoka ans pebexka? B otnuune
OT COCTOSIHUS, KOTid MPOUCXOANT
APEHAX BCEX NIeroYHbIX BEH,
W307MPOBAHHbIN SPEHAX 0AHOM
unu 60ee BEH He [AeT PaHHuX
CMMMTOMOB, OHU MOSIBASOTCSA B 60-
nee nosaHem Bo3pacte. O6bemHas
neperpysaka npasoro Xenyaouka
BO3HWUKAET NPy aHOMarnbHOM
ApeHaxe 6onee 04HOM Nero4Ho
BEHbI. Y MnafieHLeB C COnyTCTBYHO-
LMK 33601EBAHMAMM, TaKUMMU KaK
pa3nuyHble BPOXAEHHBIE CUHAPO-
Mbl, HE[JOHOLLEHHOCTb W T.4., KaK
W3BECTHO, CUMNTOMbI NOSIBNSKOTCS
paHbLUE 13-3a 3aTPYAHEHHOMO
[AbIXaHWS UM 3a4EPXKKN PA3BUTHS.
[narHo3 06b14HO MOXXHO MOCTaBUTb



Congenital Heart Disease

ties or failure to thrive.

The diagnosis usually can be
made using echocardiography
as a first tool: In the presence
of right ventricular volume
overload the dilatation of the
right ventricle can be detected
by M-mode and in 2D Echo.
Further diagnostic work-up is
done with magnetic resonance
imaging (MRI) or CT-scan. If ad-
ditional information is needed
— such as the right ventricular
pressure — cardiac catheteriza-
tion still has its place.

The following case report
illustrates the nature of this
cardiac malformation: Anwar is
a little girl who had respiratory
problems and failure to thrive.
The paediatric cardiologists

in Oman diagnosed a mal-
connection of the drainage of
blood coming from the left lung
to the left innominate vein (as
given in Fig. 2). This finding
was confirmed by a CT scan of
the chest. The little girl’s heart
therefore needed a lot more
work to do.

Due to the generous support
by his majesty Sultan Qaboos
bin Said, the girl could be
referred to the Department of
Congenital and Paediatric
Cardiology at Heidelberg Med.
Ctr., Germany. This institution
has experience with diagnosis
and treatment of congenital
heart disease for more than 50
years. The further diagnostic
work-up included cardiac cath-
eterization as the right ven-
tricular pressure was possibly
elevated on echocardiographic
examination. The thorough
diagnostic work-up was per-
formed by the Chief-consult-
ant, Prof. Matthias Gorenflo.
Fortunately there were no
signs of pulmonary vascular
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disease. The girl was operated
by Dr. Christian Sebening (Con-
genital Cardiac Surgery) and
the anatomical problem was
corrected successfully. The girl
recovered and was referred to
Oman in a much better condi-
tion. The parents and doctors
were very happy to see Anwar
in a good condition during a
follow-up visit in Heidelberg in
March 2012 (Fig. 3).

This case illustrates that even
in complex situation in children
with problems arising from
several organ systems cure
can be achieved with respect

to the congenital cardiac lesion.

The team in Heidelberg and
the parents are grateful to his
majesty Sultan Qaboos bin
Said, allowing the girl to be
treated in the Dept. of con-
genital Cardiology at Heidel-
berg University Hospital. The
parents expressed their thanks
in a brief note:

C NOMOLLBIO 3X0Kapamorpagmm: Ha
n3o6paxeruun B M- n 2D- pexxu-
Me MOXXHO YBMAETb YBENNUEHNE
o6bemMa v junataunio npasoro
XKENy[0YKa 13-3a ero neperpys-
ku. [anbHeniuee o6cnenoBaqune
BknovaeT MPT u/ unn KT. Ecnm
HeobX0AMMa [OMNONHUTENbHAS
MHopMaLus, HanpuMep, onpeae-
NEHVe [aBMEeHNs B NPaBOM Xeny-
[04KE, NOBOAST KaTeTepusaLmio
cepaua. Cnemyrowmn KIMHUYECKMIA
Cryyan unncTpupyeT NpUpoay
9TOro nopoka cepaua: y AHeap,
ManeHbKoM 4eBOYKM ¢ Npobnemamu
C [ibIXaH1eM 1 3aiep>KKoi passm-
THs, AeTckue kapamonoru B OMaHe
AMarHoCTMPOBANM aHOMasbHbIA
APEHAX KPOBU 13 NEBOO NErKOro
B J1€BYI0 6E3bIMSHHYIO BEHY (KaK
nokasaHo Ha Puc 2). 3T0T amarHo3s
6bin noaTeepxaeH KT rpyaHoi
knetku. CepaLy ManeHbKoi AeBou-
Ki HY>XKHa 6blna nomoLLb Xxupypra.
bnaronaps Wweppoi NoaaepxKe
Ero BenuuyectBa Cyntana Kyabyca
6et Canpa, feBoyka 6bina Hanpas-

“We thank God for the cure of my daughter. My great gratitude and thanks are
for his Majesty, Sultan Quaboos bin Said, for his Majesty’s kind and generous
allowance to give us the chance to travel to Germany with our child and for her
to receive the treatment that saved her life. My daughter is cured. We are very
thankful to the medical crew, the doctors, professors and nurses who treated my
daughter. We are also very grateful for the help and attention we received from
the Oman embassy in Berlin from all the staff who made it possible for us and
my daughter to have an easy stay and successful communication in a foreign

country for us. We thank them for this essential service. We wish all great success

and the best in all.”

Fig. 3: Anwar at the follow-up visit together with Prof. Dr. Matthias Gorenflo
Puc. 3: AHBap ¢ npodheccopomM opeHdno Bo Bpems Bu3nTa

BpoxpaeHHbIi NOpoK cepAaua

neHa B OTeneH1e AeTCKOW Kapam-
010N YHUBEPCUTETCKOW KIMHUKN
B Xangensbepre, l'epmanms. 3107
LIEHTP UMeeT 50-TH NETHMIA ONbIT
AMarHOCTUKM U NeYeHNst BPOXKLEH-
HbIX MOPOKOB cepavua. JanbHeiiwee
AnarHocTuyeckoe o6erneaosanme
BK/IOYAN0 KaTeTepu3aumio cepaua,
MOCKONbKY Mpu 3X0KapAMorpadmuu
0TMEYan1chb NPU3HaKM NOBbILLEHNS
[LABNIEHNs B MPABOM XXENYA0YKE.
TwatensHoe AnarHocTuyeckoe
06Cnef0BaHMS ObIfI0 BbINOHEHO
Led-KOHCY b TaHTOM, NPochecco-
pom MatTuacom "opeHdno. K cua-
CTbHO, HE BbINI0 HUKAKWX MPU3HAKOB
3a60/1eBaHMs NIero4HbIX COCyA0B.
Kapamoxupyprom Kpuctuanom
CebeHnHrom bbina BbinoNHeHa
onepauus Ha OTKPbITOM cepaLe
[EBOYKM, M aHATOMMUYECKast MPO-
6nema 6bina ycneLwHo yCTpaHeHa.
[leBouka 6bICTPO Nonpasunacs 1
Obina BbINUCAHA C yNyULLEHWEM [0-
Moii B OmaH. [loktopa v poantenu
6bIn cHaCTNMBLI BUAETL AHBAP

B XOPOLLEM COCTOSHIM BO BpeMSs!
CrefytoLLero nnaHoBoro ocMoTpa
B Xaitnensbepre B Mapte 2012
roga (Puc 3). Komanaa Bpaveii B
Xanpenobepre v poguteny AHsap
6narogapHsl Ero Benuuectsy
Cynrany Kya6ycy 6uH Canay, op-
raHM30BaBLLEMY NleYeHMe EBOYKH
B OTAeneHnn [eTCKON KapAnoxu-
PYpruv B KMHWKE YHUBEPCUTETA
Xainpeno6epra B ['epmanmm.
[anHbliicnyyai nokasbiBaeT, YTo
LaXe B CNOXHOW cUTyauun y feTei
C BPOXAEHHbIMI HAPYLLEHNAMMU B
HECKOSbKUX OpraHax 1 cucTemax,
BPOXX[EHHbIE MOPOKM Cepaua
MOXHO YCNeLLHO NeumnTb. KnuHuka
BPOXXAEHHbIX 3a00M€BaHuii cepaua
Yhusepcuteta Xangensbepra
npeanaraeT BbICOKOCMELMan13vpo-
BaHHY0 MOMOLLb ANS NALUMEHTOB C
BPO>AEHHbIMM NOpOKaM¥ CepALa
BO BCEX BO3PaCTHbIX rpynnax 1
W3BECTHA KaK KPYMHbIA LIEHTP
[aHHOro npochuns Ha ro-3anage
['epmanmm.
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Renal Tumors

Prof. Dr. Christian Schwentner, MD
Prof. Dr. Arnulf Stenzl, MD

With the extensive use of
abdominal imaging (ultrasound,
computed tomography, and
magnetic resonance imaging)
for nonspecific symptoms, the
incidental small renal mass
(SRM) has become a common
finding. Most of these masses
are simple cysts that are be-
nign and require no treatment.

However, some are contrast-
enhancing solid lesions sug-
gesting malignancy. Incidental
detection of such lesions
accounts for more than 50%
of the presentations for renal
cell carcinoma (RCC). This is
a dilemma for the patient and
urologist who are faced with
an incidental SRM. The optimal
management of these small
lesions poses considerable
challenges originating from a
lack of reliable predictors of
biological tumor activity.

Given the relatively benign
clinical behavior of these
masses, active surveillance
may be an interim option until
the role of available surgical op-
tions becomes clear. For SRMs
that exhibit malignant features,
a decision must be made
between a radical nephrectomy
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(RN), nephron sparing surgery
(NSS) and minimally invasive
nephron sparing surgery
(MINSS). While RN was the
gold standard, NSS in the form
of the open partial nephrec-
tomy (OPN) and MINSS ap-
proaches such as laparoscopic
partial nephrectomy (LPN) have
become more commonly used
in the setting of the incidental
SRM with superior outcomes.
The advantages outcomes

of MINSS especially LPN are
overwhelming.

However, experienced sur-
geons are required to achieve
low complication rates and ex-
cellent oncological outcomes.

Epidemiology

Kidney cancer accounts for 2%
of all cancers worldwide and
the prevalence has been stead-
ily increasing over the past
three decades by an annual
rate of 3%. The average size of
RCC at diagnosis is decreasing,
consistent with the increasing
incidental nature of SRMs. For
those diagnosed with RCC,

the B-year overall survival rates
have nonetheless improved
from 56.4% to 68.9%. Most
importantly, these improve-

Mpw LLMPOKOM UCMONB30BAHNM B
YPONOrM4eCKom NpakTke METOAOB
BW3yanu3auun opraHos GpPHOLLHOM
nonoctu (Y3W, komnbtoTepHoi
TOMOrpadum 1 MarHUTHO-pPe3o-
HaHCHOW TOMOrpadmm) npu Hecnew-
ncpnyeckmx cumMnTomax, Hebosb-
wwe onyxonu noyek (HOM) ctanm
4acToN Haxo0aKou. bombLWMHCTBO
9TUX OMyXOne - NPOCTbIE KUCTbI,
KOTOpbIE SBASAOTCS J0BpOKaYe-
CTBEHHbBIMU W1 HE TPEBYIOT NeUeHMs.
OnHako HeKOTOpbIe CONMAHbIE
06pa30BaHmsi C NOBbILLEHHOM
KOHTPACTHOCTbIO NpeAnonaratoT
310Ka4eCTBEHHOCTb. CryyaitHoe
BbISIBNIEHNE Takux 06pa3oBaHui
coctasnset 50 % Bcex cnyvaes
MOYEYHO-KNETOUHOM KapLMHOMbI
(MKK). HOI Bcerpa annemma 1 ans
naumeHTa 1 ANs yponora, KOTopblii
CTaKMBAETCS C €€ CyYanHbIM
0BHapy>XEHVEM.

OnTManbHoe BefeHNe NaLUMeHToB
¢ HOMM npeacTasnseT onpefenek-
HYt0 Npo6rieMy 13-3a OTCYTCTBUS
HaZleXXHbIX KpuUTepnes 61oro-
MYECKON aKTUBHOCTY OMyXOSN.
YuuTbiBas OTHOCUTENBHO AOOPOKA-
4eCTBEHHOE KIMHUYECKOE TeUeHMe
3TUX ONyXonen, NPOMEXYTOUHbIM
BapuaHTOM MOXET BbITb aKTUBHOE
HabnoaeHme, NoKa He NPOSICHNTLCS
POIb AOCTYMHOIO XUPYPri4ecKoro
BapuaHTa neveHus.

Onyxonu noyek

B T0 Bpems, koraa paaukanbHas
HedppakToMKs (PH) 6bina 3010TbIM
CTaHAapTOM Jie4eHus, HeppoH-coe-
peratowlas xvpyprus (HCX) B Buae
OTKPbITON YACTUYHON HECHPIKTOMMUM
(OYH), 1 MMHMMaNBHO MHBA3MBHAS
HedpoH-cOeperaroLas xmpyprus
(MMHX), B YacTHOCTH, Nanapocko-
nuyeckas pesekums noyku (JTPM)
CTaUM LIMPOKO UCMONb30BaThCS

Mpu Cny4aiHo BbisiBneHHbIx HOM ¢
xopowwunm pedynbTtatom. Ans HOM
C NMPWU3HaKaMM 3/10Ka4ECTBEHHOCTY
BbI6OP METOAA XMPYPrUYECKOr0
BMeLLaTensCTBa A0SKEH ObITb Clie-
naH mexay PH, HCX n MMHX. B
no60M Cryyae, OnbITHbIE XMPYPrH
LO/MKHbI 06€CNEYMTb HU3KNE NO-
KasaTenu OCNOXXHEHWA U OTAMYHbIE
OHKOJOrM4eCKMe pesynbTathl.

dnuaemuonorus

Pax nouku coctaBnset 2% Bcex
Cly4aeB paka B MUpE M pacnpo-
CTPaHEHHOCTb €ro Ha MPOTSKEHUM
NOCMEAHNX TPEX AECATUNETUN
HEYKIIOHHO yBennunBaeTcs Ha 3%
exxerogHo. CpepHuii pasmep MKK
Ha MOMEHT NOCTAHOBKY AMarHo3a
YMEHbLLAETCS B COOTBETCTBUM

C YBENNYEHNEM CITy4aiiHOCTH
o6Hapy»xeHns HOM. B Toxe Bpems
YUCAO0 NAUMEHTOB C 5-neTHen
o6Lei BbbxuBaemocTbro npu MKK
YBEeNMuunoch ¢ 56,4% 1o 68,9%.
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ments were prominent for Fig. 1: CT-scan showing a renal tumor in the right kidney amenable to LPN. Ba)kHO 0TMETUTb, YTO 3TH ynyuLue-

patients with small tumors; Puc. 1: KT onyxonu 8 npasoii noue, noanexateit J14H. HWs bl 3aMeyeHbl 1 Y NaLMEHTOB

B-year relative survival rates im-
proved from 63.2% to 91.5%
(<2 cm) and from 78.3% to
88.8% (2-4 cm).

Survival for patients diagnosed
with larger tumours has shown
little improvement. Among
pathologically confirmed small
renal cancers (<4 cm), there is
a 5.2% prevalence of metas-
tases at presentation, and for
each 1 cm increase in size of
primary malignancy, there is an
increase in prevalence of 3.5%.

The size at presentation of an
SRM impacts on the likelihood
of it being malignant; lesions
<1 cm have a 54% chance of
malignancy, 1-2.9 cm lesions
have a 78% chance and those
sized at 3-3.9 cm have an
80.1% chance. In summary,
there are no clinical or radio-
logical characteristics that can
reliably predict tumour activity
of SRMs (Fig. 1).

Radiological Assessment
Although current imaging

cannot distinguish between
indolent and aggressive

Fig. 2: CT-angiography illustrating individual kidney vasculature.
Puc. 2: KT-aHrvorpadus cocyamcToi CUCTEMbI MOYKN.

¢ HOIM, nx 5-neTHss OTHOCUTENb-
Has BbKMBAEMOCTb YBENNYMNACH
€ 63,2% 00 91,5% (<2 cm), u ¢
78,3% 1o 88,8% (2-4 cm). Bbixu-
BaEMOCTb MAUMEHTOB, Y KOTOPbIX
ObINW AMarHoCTUPOBaHb! 60NbLLne
no pa3mepy OMyxonu, yBenuunnach
HE3HaUMTENbHO.

B 5,2% cny4aes ructonornyecku
noateepxaeHHoi MKK (< 4 cm),
MpW BbISIBNIEHUM OTMEYAHOTCS
MeTacTasbl, 1 Ha Kaxzabli 1 cM
YBENMYEHNS pa3mepa nepBuYHON
3110KQ4EeCTBEHHON OMYyX0NK, MPOVC-
XOAWT YBENMYEHWe 3TOr0 noKasare-
ns Ha 3,5%. Pasmep HOIM BnusieT
Ha BEPOSTHOCTb TOFO, YTO OHA
3110Ka4YeCcTBEHHas: 06pa3oBaHns
<1 cM UMetoT 54%-y1o BeposT-
HOCTb BbITb 3M10KA4YECTBEHHOM,
o6pasoBaHus 1-2.9 cM - 78%, a ans
3-3.9 cM TaKas BepOSITHOCTb CO-
crasnset 80,1%. Takum 06pa3om,
HET HUKaKMX KIMHUYECKNX UMK
PafmMoNorMYeCKux XapakTepucTmK,
KOTOPble MOTYT HafEXHO Npefcka-
3aTb onyxoneByto akTuBHOCTb HOMM
(Puec. 1).

Papgnonoruyeckas oleHka
HecMoTps Ha TO, YTO COBPEMEHHAS

JnarHocTnyeckas Bu3yanu3auumsa
HE MOXXET OT/IMYUTL 3J10Ka4e-



Renal Tumors

tumour biology, the likelihood
of cancer is dependent on the
size, shape, contour and tissue
enhancement of the SRM.

Approximately 20% of SRMs
with contrast enhancement
prove to be benign variants.
However, the other 80% are
malignant in character with
20% displaying aggressive
tumor biology. It follows that
the incidental enhancing SRM
must be considered malignant
unless proven otherwise, and
the surgeon must use clinical
judgement based on patient
age and co-morbidities in deter-
mining management modality.

Management

The principles of management
of an incidental SRM are on-
cological control with preser-
vation of renal function and
minimizing morbidity. Short-
and long-term safety needs to
be taken into account.

Radical Nephrectomy

For decades, RN was the main-
stay of treatment for all renal
masses regardless of size,

and resulted in extremely high
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Fig. 3: Intraoperative view of a renal tumor during LPN
Puc. 3: VIHTpaonepaumorHbIii BUA 0nyxonu noyku Bo spems JTHH.

cancer specific survival (CSS).
Open radical nephrectomy was
once the gold standard in the
treatment of SRMs.

However, the shift in detection
size of SRMs advocated the
benefit of laparoscopic radical
nephrectomy. Laparoscopic
radical nephrectomy, first
described in 1991, has been
demonstrated to show superior
peri-operative and post-opera-
tive outcomes (shorter hospital-
ization, superior wound healing
and lower operative blood loss)
with equivalent short- and long-
term oncologic efficacy. The
routine use of RN is now being
reconsidered in the setting of
the incidental SRM, owing to
the findings of similar oncologi-
cal outcomes between RN and
partial nephrectomy (PN).

Undoubtedly, the greatest
concern over RN was the
emerging evidence that RN in
the setting of a SRM is an in-
dependent predictor of chronic
kidney disease. Most impor-
tantly, the prevention of

CTBEHHYIO 1 J0OPOKAYECTBEHHYHO
ONyX0mu, BEPOSTHOCTb BOSHUKHO-
BEHWS paka 3aBuCHUT OT pasmepa,
(hOPMblI, KOHTYPOB 1 YBENMYEHNS
nnoTHoCTH TkaHei HOM. Mpwu-
MepHO 20% HOTT ¢ KOHTpacTHbIM
YCUEHMEM PUCYHKA OKA3bIBAIOTCS
[06POKa4eCTBEHHbIMU. TeM He
MeHee, ocTanbHble 80 % ABnAoT-
CS1 3110KAYECTBEHHbIMM, 1 13 HIX
20% MoKasblBaKoT arpeccuBHyo
6uonoruto onyxonu. Cnefosatens-
HO, CNy4aiiHO BbisiBNEHHbIE HOMM

C YCUNEHHBIM PUCYHKOM LOMKHbI
paccMaTpuBaThCs Kak 3nokave-
CTBEHHbIE, ECN HE [OKA3aHO MHOE,
TaKXXe XMpypr JOMKeH AaBaTb
KITMHUYECKYHO OLIEHKY C Y4ETOM BO3-
pacTa naumeHTa v ConyTCTBYHOLLMX
3a60/1eBaHMI NPK ONPeAENEHNm
METOAaA NleYeHus.

JleyeHue

[prHUMNaMK IEYEHNS CIyYaitHo
BbIsiBNEHHbIX HOM sBNstoTCS OHKO-
NIOTUYECKMIA KOHTPOIb C COXPaHEHU-
€M hyHKLMM NOYEK M MUHUMU3ALMS
3a60n1eBaeMOCTH. Takxe AOMKHbI
ObITb NPUHSATLI BO BHUMAHKE
KPaTKOCPOYHas 1 AONTOCPOYHAs
6€30MacHOCTb.

Onyxonu noyek

PagukanbHas HedpaKToOMUS

Ha npoTsXeHnn LecaTUneTuit,

PH 6bina 0CHOBOW NeyeHns Ans
BCEX OMyXOMnen MoYKM, HE3aBUCUMO
OT MX pasmepa, YTo NpPUBENO K
4pe3BblYaiiHO BbICOKOW KaHLEp-
Cneungnyeckomn Bb>KNBAEMOCTH
(KCB). OtkpbiTas PH korga-to
Obina 3010TbIM CTAHAAPTOM B
neyennm HOM. OpHako, casur B
onpegensiemom pasmepe HOM BbI-
CcTynan B nofb3y namnapockonuye-
ckoit PH. Jlanapockonuyeckas PH,
Bnepsble onucaHHas B 1991 rogy,
nokasana npeBoCXOAHbIE Nepu- 1
MOCNEONepaLnOHHbIE PE3YNbTaThl,
6onee KOPOTKYHO rocnuTanu3aumio,
ObICTPOE 3aXKMBNEHME PaH U yMEHb-
LLEHWe OMepaLmMoHHON KPOBONOTEpH
C 9KBUBANEHTHOM KPATKOCPOUHOM W
LONrOCPOYHOM OHKONOrMYECKON 3ch-
(heKTUBHOCTLHO. OBbIYHOE UCMONb-
30BaHue MeToaa PH B HacToslee
BPEMS NEPECMOTPEHO B OTHOLLIEHWM
CiyyaiHo BbisiBneHHbIx HOM, B
CBSI3M C aHaNorM4HbIMM OHKONOr K-
yeckumu pesynbtatamu npu PH u
4acTUYHOM HedppakToMmum (HH).

HecoMHeHHO, 4YTO HanbombLLYyHo
03a604€HHOCTb OTHOCUTENBHO PH
BbI3Ba/M HOBbIE JOKA3aTENLCTBA
Toro, 4to PH npu HOIM sBnsieTcs
MPOTrHOCTUYECKMM (DaKTOPOM
XPOHMYECKOr0o 3a60EBaHMS MOYeEK.
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Fig. 4: Macroscopic view of a small
renal cell carcinoma excised laparo-
scopically

post-operative chronic kidney
disease has been associated
with an improvement in overall
survival. In current practice,
RN is limited to those cases in
which it is warranted for ana-
tomical or technical reasons.

NSS

NSS involves the targeted
excision of the tumor and a
safety margin thereby preserv-
ing uninvolved kidney tissue.
This concept has gained trac-
tion over the traditional RN in
recent years. Although PN was
initially reserved for absolute
indications (such as patients
with a solitary kidney or renal
insufficiency whereby dialysis
would be inevitable), it is now
considered the treatment of
choice for the incidental SRM.

Laparoscopic Partial
Nephrectomy

LPN replicates the rationale
for laparoscopic surgery in
improving morbidity profile and
perioperative outcomes while
maintaining oncological princi-
ples. Although it was initially
reserved for small, peripheral,
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solitary cortical tumours,
improvements in laparoscopic
technigue have increased its
application for the incidental
SRM. The concept of MINSS
has attempted to provide local
cancer control and preservation
of renal function while facili-
tating improved perioperative
outcomes.

Modern concepts with introp-
erative ultrasound and selec-
tive vessel control even allows
for zero-ischemia procedures
(Fig. 2). Hence, renal function
is fully preserved. LPN has
been shown to decrease mean
operative time, to shorten
hospitalization and to reduce
blood loss. The positive surgi-
cal margin rate (Fig. 3 and 4)
for cancer in LPN is as low as
in OPN (1.0%), and ultimately
CSS at 3 years is more than
99%. This confirms equivalent
oncological efficacy of LPN as
compared to open surgery.

Ultimately, in the right set-
ting, LPN has been shown to
have equivalent oncological
outcomes and reduced periop-
erative morbidity as defined by
lower blood loss, decreased

Camoe rnaBHoe, YT0 NpocbunakTyu-
ka nocneonepaLmoHHOro XpoHuYe-
CKOro 3a6oneBaHus noyex 6bino
CBSI3@HO C YNyyLLeHneM o6Lueil
BbIXMBaemocTu. B cywiecTtBytowLeit
npaxTuke, npumerHerne PH orpa-
HUYEHO TEMM CNyYasamu, B KOTOPbIX
OHa SBNSIETCS ONPaBAaHHON aHa-
TOMUYECKUMM UM TEXHUYECKUMM
MPUYMHAM.

HCX

HCX 3akntovaeTcs B TapreTHOM UC-
CEYEHME OMyXOMM C [OCTATOYHbIM
HeraT1BHbIM Kpaem s coxpa-
HEeHus 340POBOWA TKaHu noYek. B
nocneaHve rodbl 3Ta KOHUEeNUMs
HabupaeT 060p0TbI N0 CPABHEHUIO
C TpaamumnoHHoi PH. HecMoTps Ha
T0, YTO YaCTUYHAS HEPPIKTOMMUS
(YH) nsHavansHo npUMeHsnach
TOMbKO MPK abCOMOTHBIX NOKa3aHu-
X (Hanpumep, y NauMeHTOB C ANH-
CTBEHHOM MOYKOM MMM NOYEHHOM
HEeAOCTaTO4HOCTLHO, MPW KOTOPOK
Ananu3 6bin Obl HEN3BEXKeH), B
HACTOSILLEE BPEMS CHUTAETCS METO-
[OM Bbl6Opa NPy NEYeHUM Cryyai-
HO BbIsSiBNEHHBIX HOT.

Nanapockonuyeckas yacTu4Has
HedpakTomus (JI4H)

JI4H umeeT Bce npenmyLLecTsa
NanapocKoNU4YECKON XUpyprum -

Onyxonu noyek

Puc. 4: He6onbLas IMKK, Bbipe3aHHas
nanapocKonu4ecku

yryylleHre nokasaTtenei nepu-
onepaLmoHHOM 3a6051eBaEMOCTH

W Pe3ynbTaToB NPU COXPaHEHNM
OHKOMOr4ECKMX MPUHLMMOB.
HecmoTps Ha To, YTO OHa Nep.o-
HauanbHO NpeAHa3Hayanack Ans
HeOOMbLUMX, NEPUEPUUECKIX OAHN-
HOYHbIX KOPTUKANBHBIX OMyXONew,
yAyyLLEeHre NanapocKonuYeckom
TEXHWUKY BKIKOUMIO B NOKa3aHMs

W cryYaiiHo BbisiBieHHble HOMM.
MpenmMyLLecTBa NPY NPUMEHEHUM
MMHUMANbHO MHBA3MBHOMO NOX0Ja,
0co6eHHo npu JTYH, orpoMHbl.

KoHuenuust MVHX - nonbitka
06€eCneynTb MECTHbI KOHTPOSTb
paKa u CoxpaHeHne yHKLMN noyeK
Mp¥ OBHOBPEMEHHOM YyYLLIEHUN
nepuonepaLmoHHbIX pesynbTa-

T0B. COBpPEMEHHbIE METOANKM C
WHTPAoNepaTUBHbIM YTbTPA3BYKOM
1 BbIGOPOYHbIM KOHTPONEM COCYA0B
no3BOASET MPOBOAUTL ONepaLmm

C HyNneBOW Uwemuei. (Puc.2).
Takum 06pa3oM, PYHKUMS NoYeK
MOSHOCTBHO coxpaHseTcs. Mpu npo-
BeaeHun JTYH cHuxaeTes cpeaHee
BpeMs onepaumu, CoKpaLLaeTcs
rocnuTanu3aums M yMeHbLIaeTcs
KpoBonoTeps. [1onoXXuTenbHbIk
XMPYPruYeckuii kpai (puc. 3 v 4)
npu JIYH npu paxe Takoi xe, Kak 1
NpW OTKPbITON YaCTUYHON HehPIK-
Tomum OYH (1,0%), a KCB 3 roga
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Fig. b: Intraoperative view of LESS-
partial nephrectomy entirely per-
formed through the belly button.

use of analgesics, shorter hos-
pital stay and rapid convales-
cence. Critically, renal function-
al outcomes have been shown
to be similar after OPN and
LPN. Notably, these results can
only be achieved in dedicated
and experienced centers.

Laparoendoscopic single-site
surgery (LESS) has further
supplemented this approach
further decreasing patient
morbidity while optimizing the
cosmetic outcome. As such,
LESS performed through the
belly-button can resultin a
scarless operation. Though
initially only performed in small
peripheral lesions, LESS is
now also employed in more
complex tumors with excellent
results (Fig. 5 and 6).

Conclusion

The literature on SRMs is rap-
idly changing due to advances
in technique and technology.
The overriding principle in the
management of the incidental
SRM is that nephron-sparing
approaches should be used
whenever feasible. As such,
the use of RN is now limited to
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cases in which PN is not tech-
nically feasible as determined
by the urological surgeon.

The role of active surveillance
is not clear. Before it can be
recommended, patients should
be counseled about this risk
and be willing to accept it.
Complete surgical excision in
the form of PN remains the
ideal goal for clinically local-
ized SRM. LPN has become
increasingly recognized as a
standard of care in experienced
centers.

However, LPN still remains

a technologically challenging
operation and excellent results
are only achieved by dedicated
surgical teams with proficiency
in advanced laparoscopic
surgery. LPN has been dem-
onstrated to result in improved
perioperative outcomes, while
maintaining renal function and
oncological outcomes. Ulti-
mately, the selection of an in-
dividual for either LPN or OPN
is dependent on the individual
case, where features such as
tumor size, location, co-mor-
bidities, surgical expertise and
surgeon preference play a role

in the decision-making process.

6onee 99%. 310 NOATBEPXKAAET
9KBMBASIEHTHYHO OHKOJOMMHECKYHO
apchexTuBHOCTL JTYH no cpasHe-
HUIO C OTKPBITOM Onepaumei.

CnepnosatensHo, JIYH npu
NpaBuUbHOM NPUMEHEHUH, fiaeT
9KBWBANEHTHbIE OHKONOTMYECcKMe
pesynbTaThl 1 CHUXKEHUE NEPUO-
nepaumroHHo 3a601eBaeMoCTy

3a CYET MeHbLLE KpoBONOTEPH, a
TaKKe MeHbLLEe UCNOMb30BaHue
aHanbreTukos, 6onee KOpoTKoe
npe6bisanme B 60nbHULE U 6onee
ObICTPOE BbI3AOPOBMEHME. BaxHO,
YTO NOYEYUHbIE PYHKUMOHANBHBIE
pesynbTatsl nocne OYH n JIYH
aHanoruyHel. CnefyeT 0TMETHUTD,
4YTO NOAOGHbIE PE3yNbTaThl MOTYT
ObITb AOCTUrHYThI TONBKO B CreLu-
aNu3NpoBaHHbIX LIEHTpax.

JlanapoaHpockonmyeckas OfHOL0-
cTynHas xvpyprus (JTO0X) Takke
OrnpaBfblBaeT TaKoit NOAX0A 3a
CYUeT JanbHEMLLEr0 CHUXKEHNEM
3a60/1€BaEMOCTH NALUMEHTOB Npu
ONTMMM3aLMN KOCMETUYECKOTO
pesynbTata. Tak, JISOX, koTopas
OCYLLECTBNISIETCS YEpe3 NyrokK,
no3BonsieT u3bexxatb pybLbl nocne
onepaumu. HecMoTps Ha To, 4TO
nepBOHAYanbHO faHHas onepauus
BbINOJHSANACH TOMKO NPW HEGONb-
LMX nepudpeprnyeckix 06pasosa-

Onyxonu noyek

Puc. 5: VIHTpaonepavuvmorHblii Bug JTOOX-
YaCTUYHOW HECDPIKTOMMM, BbINOAHEHHOM
yepes nymnok.

Husix, JTOOX B HacTosLLee Bpems
TakXXe UCrnonb3yeTtcs npu 6onee
CIOXHbIX ONYXO0NSX C OTNINYHBIMM
pesynbTatamu. (Puc. 5 v 6)

3aknioueHue

Jlutepatypa no HOIM 6bIcTpO M3ame-
HAETCS M3-32 HOBbIX JOCTUXXEHMIA

B 0611aCTW ONEPALMOHHOM TEXHUKM
W TEXHONOrWA. [ NaBHbIA NPUHLMN
neyenust HOM, HecbpoH-cHeperaro-
LUWIA NOAXOA, [OMKEH MPUMEHATLCS
BCErfa, Koraa ato TONbKO BO3-
MO>HO. lMoaTomy, ncnonb3osaHue
PH B HacTosiLLiee NoKa3aHo TOMbKO
B cry4asix, koraa YH, no MHeHuto
XMpypra, TEXHU4EeCKM HEBO3MOXKHA.
Ponb akTMBHOro HabNAEHUS noka
He sicHa. lMpexxae Yem nauveHTam
OynyT AaHbl NOJO6HbIE PEKOMEH-
[aLmm, OHU JOMXKHbI ObITb MPO-
UHAOPMMPOBaHBI 060 BCEX pUCKaX
B JaHHOM CTy4age 1 NONMHOCTbIO
MPUHUMATb TaKOW NOAXOA.

[TonHoe XMpypruyeckoe ncceUeHne
onyxonu B chopme YH ocTaeTes
naeanbHbIM BapUaHTOM NEYeHus
MPK KNMHUYECKN NOKANM3NPOBaH-
Hoi HOTT.

JIYH cTaHoBMTCS NPU3HAHHBIM
CTaHAAPTOM JleYeHus B cnieunani-
31poBaHHbIx ueHTpax. OaHako JIYH
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Fig. 6: Cosmetic result after LESS-partial nephrectomy.
Puc. 6: KocmeTunyeckuin pesynbtat nocne JI0X-4acTuuHoi HedpakTomum.

Prof. Dr. Christian Schwentner (MD)
Prof. Dr. Arnulf Stenzl (MD)

Mo-NPeXXHEMY 0CTAeTCs TEXHONO-
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OT/INYHbIE PE3ynbTaThbl AOCTUrAKOT-
€S TOJNbKO Crneuman1anpoBaHHbIMU
XMPYPruyeckuMy 6puragamu B Xo-
pOLLO 060PYAOBaHHbIX LEHTPax na-
napockonuyeckoit xupyprum. JT4H
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Patient-Specific
Solutions for the
Treatment of Knee
Osteoarthritis

Abstract

A considerable number of
patients suffer from residual
pain or are not satisfied with
the result after TKA, whereas
most factors are considered to
be surgeon-related. Therefore,
personalized resection guides
as well as patient-specific pros-
theses have been developed
to simplify the implantation as
well as the axis alignment.

Patient-specific resection
guides are manufactured based
on a CT-scan and a 3D-plan-
ning, considering axis align-
ment, resection levels, com-
ponent rotation as well as the
tibial slope and can be placed
directly onto the patient’s
bone. Advantages might derive
from an improved axis align-
ment and implant placement
which might positively influ-
ence the long term success of
TKA. The reduction of opera-
tion steps might additionally
reduce blood loss and the risk
for infection due to a shorter
operation time. However, to
date no long-term results are
available.

Patient specific prostheses
match the anatomy of a patient

perfectly. They should help to
eliminate sizing compromises,
minimize the risk for residual
knee pain due to femoral
medio-lateral overhang and
mimic the individual articulating
geometry in order to improve
the long-term success of TKA.
However, long-term results
regarding stability, survival and
function have to be awaited.

Keywords: TKA, personalized,
patient-specific prosthesis, axis
alignment, kinematics

Introduction

Osteoarthritis of the knee is
frequently accompanied by
limitations in daily life, including
reduction of pain-free walk-

ing distance and considerable
pain. Despite a number of
joint-sparing procedures uni-/
bicondylar knee replacement is
often indispensable especially
in case of advanced osteo-
arthritis. The decision if and
which implant fits one patient
best is to be made individually
with knowledge of the exact
history as well as all clinical and
radiological results.

To date, the gold standard for
total knee arthroplasty (TKA)

noaxona K

OpToneaus

JICHECHUIO

ocTeoapTpUTa

KOJIeHa

Tesucobl

3HaunTenbHOE YMCNo NaLmMeHToB,
KOTOpbIE CTPAAAKT OT 0CTa-
TOYHOW 60711 NOCNE TOTaNbHOM
aptponnacTtuku konewa (TAK) unm
HeyA0BNETBOPEHbI PE3YbTAaTOM
onepawmu, Kak npasuIo, CBs3bI-
BAKOT 3T0 € paboTON XMpypra.

C Lenblo yCOBEPLLEHCTBOBAHMS
WMMAAHTaLMN 1 BbIDABHUBAHWS OCH
KOHEYHOCTM, MPUMEHSIKOTCS MHOMBH-
LyasbHble HanpaBUTeNM pe3eKLmuu
1 NpOTE3bI.

WNHaneuayanbHble HanpasuTeny
pe3exunm paspabarbiBaroTcs

Ha ocHose KT-ckanupoBaHms u
3D-mMozenvMpoBaHmMs KONEHHOTO
CyCTaBa C y4eTOM BblpaBHUBAHMS
OCH KOHEYHOCTH, YPOBHEI pesek-
LW, BPpaLLATENbHOrO KOMMOHEHTA,
a TaKkxe HaknoHa 6onbLue6epLoBoil
KOCTU, 1 MOTYT BbITb pa3melLie-

Hbl HEMOCPEACTBEHHO Ha KOCTH
naumeHTa.

MpenmyLecTsa 06yCNOBAEHbI fTyY-
LLUMM BbIpaBHWBaHWEM Oc 1 6onee
TOYHOW YCTAHOBKOW UMMNAHTa, YTO
MOXET MONIOXXMUTENbHO MOBAUSTH
Ha BONrOCPOYUHbIiA pesynbTat TAK.
CokpalLeHue 3Tanos onepaumu
MOXET [OMONHUTENBHO YMEHbLUINTh
KPOBOMOTEPH M PUCK MHCDEKLMN

3a CYET YMEHDLLEHS BpEMEHH
OnepaumMoHHOro BMeLLaTeNbCTBa.
OnHako, Ha CerofHsILLHMIA eHb
LOAroCPOYHbIE PesynbTathl no-

AO6HbIX OMepavLyin eLLe TOMbKo
oXupaoTcs. MHanBMayansHo pas-
paboTaHHble MPOTE3bI MONHOCTbH
COOTBETCTBYHOT aHATOMUYECKNM
0CO6EHHOCTAM nauveHTa. OHu
CNOCO6HbI NOIHOCTBH YCTPAHUTH
HECOOTBETCTBME Pa3MepoB Npo-
Te3a 1 KOCTel NauueHTa, CBECTM K
MUHUMYMY PUCK OCTAaTOYHO 60/
B KONEHe W3-3a Mefmo-naTepars-
HOr0 HaBMCaHus 6 APEHHON KOCTH,
BOCMPOM3BECTN UHAMBUAYATbHYHO
reOMETPHIO CyCcTaBa W ABUXKEHUS!
B HEM, YTO NPUBEJET K yyuLue-
HUIO AONrOCPOYHOr0 pesynbTara.
K coxanenuto, [ONroCpOYHbIE
pe3ynbTaThl B OTHOLLEHWM BbIXXMBa-
€MOCTM NauneHTa, CTabunbHOCTH 1
(hYHKUMOHANBHO NOMHOLEHHOCTY
CyCTaBa TakXe TOMbKO OXKMAAK0T-
cal.

Knioyesble cnosa

ToTanbHas ApTponnacTtuka
KoneHa, nepcoHnnuumMpoBaHHbIi,
WHAMBUAYaNbHBIA NPOTE3, BbIPaB-
HUBaHWe 0CK, KNHeMaTuka

BsepeHue

OcCTe0apTpuT KONEHHOrO CycTaBa
4acTo COMPOBOXXAAETCS OrpaHHu-
YEHWSIMM B NOBCE/IHEBHOM XXM3HMU,
BKJK0YAs YMEHbLUEHWNE AMCTaHLMK
6e360ne3HEHHOI X0b0bI, M 3HAYM-
TeNbHOW 60NbHO.

HecMOTps Ha NpoBejeHne KoHeep-
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Fig. 1: The individually shaped
resection guides which are based
on a CT-scan and match the bony
anatomy can be placed directly onto
the patient’s bone, intraoperatively.

is the cemented bicondylar
replacement with a 10 years
survival of 90% and a 20 years
survival of > 80%, respectively
(1). However, using patient sat-
isfactory as primary endpoint
numerous studies suggest
that 14% to 39% of patients
are dissatisfied and about 41%
suffer from moderate to severe
pain (2-4).

Patient-related factors influenc-
ing the outcome of TKA are the
personal expectation or pre-
operative kinematics whereas
e.g. the prosthesic design is
implant-related. Nevertheless,
most factors (756%) are con-
sidered to be surgeon-related
including implant rotation, axis
alignment, reconstruction of
joint line and soft tissue balanc-

ing.

Therefore personalized resec-
tion guides as well as patient-
specific prostheses have been
developed to simplify the
implantation as well as the axis
alignment of TKA.

Patient-Specific Resection
Guides

Individually shaped resec-
tion guides which match
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patient’s bony anatomy and
can be placed directly onto the
patient’s bone should help to
perform predetermined key
surgical cuts, intraoperatively
(Fig. 1). These instruments can
be used in routine patients and
in particular for patients with
difficult anatomy and demand-
ing axis alignment (Fig. 2).
While common instrumenta-
tion products for total knee
arthroplasty usually rely on an
intramedullary guiding device
for orientation and/or proper
implant placement (especially
of the femoral component)

=4

with questionable accuracy,

BATUBHOIO NEYEHMS, NaLMEHTaM
334acTyto He06X0ANMa OfIHO / ABYX-
MbILLIENKOBAS 3aMEHA KONIEHHOT0
CycTaBa, 0COBEHHO NpK 3anyLLeH-
HOM OCTE0apTpMTE.

PelueHue, kakoil UMNNAHT nyylle
BCEro noAonaeT KOHKPETHOMY
nauneHTy, NPUHUMAETCS UHAMBH-
LyanbHO Ha OCHOBE BCEW MCTOPUM
3aboneBaHms, a TaKXKe BCEX paamo-
NIOTMYECKMX W KITMHWKO-NabopaTop-
HbI3 Pe3yNbTaToB.

Ha ceroaHswWwHWiA AeHb 30M0ThIM
ctangaptom TAK sBnsieTcs ue-
MEHTHas ABYXMbILLENKOBAs 3aMeHa
¢ 10-neTHen BbIXXMBaeMocTbio 90%
1 20-neTHen BbIXXMBAEMOCTbIO 60-
nee 80% nauneHToB PeTPOCNeKTHB-

OpToneaus

Pvc. 1: HouBMayanbHO-noorHaHHbIe Ha-
NpaBUTENM PE3EKLMN, KOTOPbIE CAENaHbI
Ha ocHose KT 1 cOOTBETCTBYIOT aHaTo-
MUK KOCTEW nauueHTa, yCTaHaBIMBatOTCA
BO BpemMs onepauuu.

Ho. OaHako, cnonb3ys yAoBNETBO-
PEHHOCTb NALMEHTOB Kak OCHOBHOM
KpuTepuin 3chHeKTUBHOCTHM METOAA,
MHOXECTBO UCCNEAOBAaHMIA NOKa3a-
no, 4to 0T 14% 10 39% naumeHToB
He yLOBNETBOPEHbI PE3YNbTATOM
onepauuu 1 okono 41% ctpagaioT
OT YMEPEHHO 1 CUMbHOK 60n
(2-4).

dakTopamu, CBA3aHHbIMM C
nauneHTamm, KOTOpbIE BAMSIKOT Ha
pesynbTat TAK, SBNSHOTCS IYHbIE
0XXWAaH1s UK Npeonepaumon-
Has KUHEMATuKa, B TO BPEMS KaK,
AN3aiiH NpoTe3a - UMMNNaHTo3a-
BMCUMbIiA (hakTop. TeM He MeHee,
60NbLWNHCTBO (hakTopoB (75%),
OTHOCSTCS K YMEHUIO XWpYpra,
BKJIK0Yas pOTaLMio UMNNAHTA, Bbl-
PaBHWUBAHWE OCW, PEKOHCTPYKLMIO
TIMHUM CYCTaBa 1 MATKWX TKaHei.
MoaTomy npu TAK ons ycosepLueH-
CTBOBAHWS NpoLECcca UMMIaHTaumu,
a TaKKe BbIPABHUBAHWS KONEHa
ocy pa3pabaTbiBatoTCs MHANBUAY-
alnbHble UK NepCoHMMULNPOBaH-
Hble PE3EKLMOHHbIE HAaNpaB1TENM 1
npoTesbl.

MHauBmuayanbHble HanpaBUTeNu
ANs pesexumm

VHIoMBULyansHo paspaboTaHHble
PE3EKLUMOHHbIE HANpaBUTENN,
KOTOPbIE COOTBETCTBYOT aHATOMUM
CyCTaBa nauueHTa u MoryT 6bITb



Knee Osteoarthritis

Fig. 2: Radiographs of a 52 years

old patient with a posttraumatic
osteoarthritis and difficult anatomy
of the left knee before (a,b) and after
(c) TKA using a patient-specific resec-
tion guides.

this requirement is waived
using personalized resection
guides (5).

Following clinical examination
and recommendation from

the surgeon a CT-scan of the
entire leg (from hip to ankle)

is performed according to a
defined scanning protocol. For
conducting the CT-scan which
is forwarded to the manufac-
turing company usually a certi-
fied imaging centre (local to the
surgeon) is required. Based on
a three-dimensional planning of
the mechanical axis alignment,
distal femoral and proximal
tibial resection levels as well as
femoral rotation and tibial slope
are determined according to
surgeon’s prerequisites. After
final approval by the performing
surgeon personalized resec-
tion guides are manufactured
(usually using rapid prototyping
technology) based on the 3D-
plan and under consideration of
the mechanical axis (Fig. 1, 3).
Major advantages might

derive from an improved axis
alignment and implant place-
ment as well as a bone-saving
technique (Fig. 3). Thus, a
significant decreased of
implant wear - a key factor in

el
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the long term success of TKA -
might be achieved by a proper
implant positioning enabled by
a combination of surgical skills
and precise instrumentation
(Fig. 4). Further advantages
might comprise the elimination
of operation steps from the
surgical work flow, reduction
of instruments (fewer standard
instruments, fewer instrument
cases to resterilize), lower
blood loss and infection risk
due to shorter operation time
as well as fast OR turnover.
Disadvantages consist of

the additional radiographic
examination, costs, a produc-
tion period of 3 — 8 weeks

and the lack of an intraopera-
tive control-mechanism after
accomplishing resection (in
contrast to navigation).

However, Hafez et al. who
performed 45 total knee arthro-
plasties on cadaveric and plas-
tic knees using ,,individualized”
resection guides reported on a

pa3MeLLeHbl HenocpeaCTBEHHO
Ha ero KOCTAX, AOMKHbI MOMOYb

B X0[ie OnepaLyuu BbINOMHUTL 3a-
paHee paccuuTaHHoe 1cceyenne
XPALLEBOW 1 KOCTHON TKaHW. (puc.
1).

[aHHbIA MHCTPYMEHTapKiIA MOXET
MCNOMb30BATLCSA W Y 0BbIYHbIX
nauueHToB, B 4aCTHOCTH, Y nauu-
EHTOB CO CMOXHOW aHaTOMMEN,
KOTOpbIM TPEBYETCS W BblpaBHUBA-
HME OCK KOHEUHOCTM (puC. 2).

B T0 Bpems KaK 06bl4HbIe UHCTPY-
MeHTbl Ans TAK onupatotcs Ha
WHTpaMe Ly nsipHble HanpasuTeNu
ANS OpUeHTaLmun 1 / uin pa3me-
LeHMst MNnaHTaTa (0CO6EHHO
6elpeHHOr0 KOMMOHEHTA) € Co-
MHUTENbHOW TOYHOCTHH), MHAUBU-
AyanbHble HANPABUTENN PE3EKLINM
YCTP@HSKOT 3TOT HEOCTATOK. (D).

Mocne KnmHKueckoro o6cneso-
BaHWs M KOHCYNbTaLWmM Xxvpypra
nposoautcs KT-ckanuposaHue
BCelt Horu (0T Beapa [0 NOAbIXKKK)
no onpeAeneHHoMy npotokony. [ins
nposegeHus KT-ckaHuposanue,
pe3ynbTaThl KOTOPOro HanpaBs-

OpToneaus

Puc. 2: PentreHorpamma 52-netHero
naumeHT a ¢ NocTTpaBMaTN4eCKnM
0CTE0aPTPO3OM Y COXHOW aHaTOMMeN
NeBOro KoneHa Ao (a, 6) u nocne (8) TAK
C MCMONb30BaHNEM UHAMBUAYANbHOTO
npoTesa.

t0TCS! B KOMMAHMHO, MOM3BOASILLYHO
npoTe3bl, 06bI4HO UCMONb3YETCS
CEPTUNLMPOBAHHBINA LIEHTP KOM-
MbOTEPHOM TOMOrpadmu.

Ha ocHoBe TpexmepHon MOfenu
cycTasa 1 NpeaonepaunoHHOro
NNAHMPOBAHMS ONPEeaEnsAtTCs
MEXaH14YEeCKOe BbIpaBHMBAHME OCH
KOHEYHOCTH, YPOBHM pe3eKLmn
GeapeHHoi 1 6onbLue6epLOoBOi
KOCTeM, a Takxe poTauns 6eapa v
HaK/OH 601bLLIE6EPLIOBO KOCTH.
[Mocne oKoHYaTeNbHOrO yT-
BEPXXAEHWS MaHa Xvpyprom,
WU3roTaBNMBAIOTCS MHAMBMAYATb-
HO-MOAOTHaHHbIE HaNpaBUTeNM
ANs pe3ekumn (06bI4HO € 1CMONb-
30BaHNEMT BbICTPON TEXHONOMMN
MPOTOTUNMPOBAHMS), OCHOBAHHOM
Ha 3D-M0AEeNMpOBaHNK C y4eTOM
MexaHuyeckon ocu (puc 1, 3).
OcHOBHOE NpenMyLLECTBO 06YCOB-
NEHO NYYLUINMI BbIPABHUBAHNEM
0CH KOHEYHOCTM M YCTAHOBKOM
UMnnaHTaTa, a Takxe KoCTHoche-
peratoLLen TexHUKoM (puc. 3).

Taxum 06pasom, 3HaunTeNbHOE
CHKEHME N3HOCa MMMaHTa Kak
KMHO4eBOro ¢hakTopa yenewwHoCTy
TAK B ONTOCPOYHOM NEPCNEKTMBE,
MOXeT ObITb JOCTUrHYTO NPK ONTH-
MaJibHOM PAaCMoNnOdXeHUW UMnnaHTa
NyTeM COYETAHUS XUPYPTUYECKNX
HaBbIKOB W MPUMEHEHNS TOUHbIX
WHCTPYMEHTOB. (puC. 4).
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Knee Osteoarthritis

Fig. 3: Based on a three-dimensional
planning of the mechanical axis
alignment patient-specific resection
guides are manufactured accord-
ing to surgeon's prerequisites with
regard to the proximal tibial resection
level as well as the tibial slope. As
patient-specific cutting guides are
placed directly onto patient's bone,
intra- and/or extramedullary guides
are waived.

Fig. 4: Intraoperative picture after
implantation of aTKA with patient-
specific resection guides showing a
correctly placed implant in full flexion
without condylar lift-off.
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OpToneaus

Puc. 3: Ha ocHose TpexmepHoii Moaenu
BbIPABHMBAHMS MEXaHNYECKON OCY KOHEY-
HOCTW B COOTBETCTBIM C NpeaonepaLyoH-
HbIM MIAHMPOBAHNEM YPOBHS PE3eKLnM
npoKcMManbHoN YacT 6ombLuebepLoBoi
KOCTH, @ TakXXe ee Hak/oHa, U3rotas-
NMBAKOTCS HANPaBUTENM PE3EKLMM.
MocKonbKy HANBKAYanbHblEe HAanpaBm-
TENM pasmeLLakTCs HenoCpPeACTBEHHO
Ha KOCTSX NaUMeHTa, BHYTPU- 1 / Uin
3KCTpameynnsipHble HanpaBUTENM He
NCNonb3yHTCS.

Puc. 4: MnTpaonepaunorHas kapTiHa
nocne TAK ¢ nHavBMayanbHbIMM pe3ek-
LIMOHHBIMI HANPaBUTENSMU: MPABUNbHO
YCTaHOBAEHHbIA UMMIAHT MpY MOSIHOM
crubanmy 6e3 0TpbIBa MblLLenKa.
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Fig. b: Patient-specific prostheses
match the individual anatomy of a
patient perfectly. This picture shows
the resected asymmetric tibial
plateau next to the patient-specific
tibial trial.

mean error for axis alignment
of £ 1,7° (max. 2,3°) and bone
resection of £0,8 mm (max.
1,2 mm), respectively (5).

An in vivo study by Howell et
al. resulted in restored motion,
stability, as well as high patient
satisfaction but did not show
superior results regarding the
axis alignment in comparison
to conventional TKA (6). The
custom-fit positioning instru-
ments used in this study were,
however, manufactured based
on an MRI-scan which does
not offer a viable alternative to
CT (7).

Patient-Specific Implants
(Unikompartmental and Total
Knee Arthroplasty)

Patient specific implants are
the latest development in per-
sonalized solutions for patients
with osteoarthritis. Standard
prostheses for total knee ar-
throplasty have a relatively high
prevalence (male 40%, female
68%) of femoral medio-lateral
overhang of more than 3mm
(8). As patients with an over-
hang of more than 3mm have
a 2-fold higher risk for residual
knee pain (39% after 2 years)
and 46% of patients dissatis-
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fied with their primary TKR
report on a knee that does not
feel “normal”, patient-specific
prostheses might have relevant
advantages (3, 8).

Therefore personalized pros-
theses which match the
anatomy of a patient perfectly
(Fig. 5) have been developed to
eliminate sizing compromises
and thus to mimic physiologi-
cal knee kinematics and should
thus improve the long term
success of TKA.

The individual articulating ge-
ometry should additionally be
restored through maintaining
the natural sagittal curvature of
condyles and trochlea, asym-
metric polyethylene inserts
(Fig. 6) and less lateral con-
straint.

As manufacturing a patient
specific prosthesis and the
required instruments (Fig. 7) is
based on a CT-scan and a 3D-
planning (according to person-
alized resection guides) it may
additionally help to accomplish
precise axis alignment, good

( 1}\‘,!1‘]']'\'2

[ononnuTensHble npenMyLLecTsa
MOTYT BK/HOYaTb COKPALLEHNE
9TanoB onepawumu, CHUKEHUE KO-
4eCTBA MHCTPYMEHTAPUS (MEHbLLE
CTaHAAPTHbIX MHCTPYMEHTOB, MEHb-
LLe KOHTENHEPOB ANs CTEPUNN3a-
Liu), YMEHbLLEHWE KPOBONOTEPH

W p1CKa MH(MLMPOBaHMS 3a CYeT
COKpALLieHMst BpeMeHu paboTbl,

a TaKxe 6onee 6bICTpbIA 060p0T
KOWKM 1 0MepaLmoHHON.
HegnocTaTku BKIOYAOT AOMOSHK-
TeNbHbIE PEHTTeHorpadmuueckue
nccneaoBaHus, CTOMMOCTb, BPEMS
AN M3roTOBMIEHNUS NPOTE3a U
HanpasuTenen (3 - 8 Hepenb,) u
OTCYTCTBME MHTPAONEPALMOHHOIO
KOHTPOIS NOCIe BbINONHEHUS pe-
3eKUWK (B OTNINYME OT HaBUraLmu).
Tem He meHee, Hafez ¢ coasT.,
KOTOpble BbINONHUAKM 45 TAK Ha
TPYMHbIX 1 MNACTUKOBbIX KONEHSX
C MCMONb30BaHNEM «MEPCOHUN-
LIMPOBaHHbIX>» HanpaBuTenei Ans
pe3eKLnm, coobLmnm 0 cpeaHen
MNOrPELUHOCTM BblpaBHUBAHMS OCK +
1,7 ° (MaKc. 2,3 °) n KOCTHOM pe3ek-
umm £ 0,8 MM (Makc. 1,2 Mm) (5).

In vivo nccneposanne Howell ¢
COaBT. NOKA3ano nyyLlee Boc-
CTaHOBJIEHUE [IBUXEHUSI, CTabuMb-

OpToneaus

Puc. 5: MHavBuayanbHble NpoTesbl Makcu-
MarnbHO COOTBETCTBYIOT aHATOMUYECKNM
0C06EHHOCTSM NauyeHTa. Ha naHHoM
PUCYyHKE Nnoka3aHo aCUMMETPUYHOE
TM6UanbHOe NNaTo, pe3eLMpoBaHHoe B
COOTBETCTBUM C NPOBHBIM MPOTE30M.

HOCTb, & Tak>Xe BbICOKYH CTENeHb
YLOOB/IETBOPEHHOCTY NAUMEHTa, HO
He NoKa3arno NyuLlne pesynbrarbl
OTHOCHTESLHO OCH BbIPABHUBAHUA
KOHEYHOCTM N0 CPABHEHMHO C 0BbIY-
HbiMu TAK (6).

OnHako, Hy>HO OTMETUTb, YTO WH-
AVMBUAYANbHO U3TOTOBIEHHBIE MH-
CTPYMEHTbI, UCMOSb3YeMble B 3TOM
uccneaoBanum, 6binn NPOU3BeELEHD
Ha ocHoBe MPT-ckaHu1poBaHus,
KOTOPOE He ABNSETCS NONHOLEHHOM
anotepHatueoii KT (7).

WansnpyanbHble uMnnaHTh! (Ya-
CTWYHasA U ToTanbHas apTponna-
CTUKa KONEHHOro CycTaBa)
MHanBMayanbHble UMNaHTbl SBNIS-
t0TbCA NOCNEAHeN pa3padoTkou B
06nacTu NeYeHmns 0cTeoapTpuTa.
[Mp1 NPUMEHEHNUM CTAHAAPTHUX
npoTe308 npn TKA oTMeuaeTcs
OOMbLUMIA MPOLEHT (Y MY>XUMH
40%, Y >XEHLLWH 68%) Meamo-na-
TepasnbHOro HaBMCcaHus 6edpeHHoM
Koctv 6onee 3 M (8). Mockonbky y
nauneHToB ¢ HaBucaHueM Gonee 3
MM PUCK BO3HUKHOBEHWS 0CTaTO-
Hoi 60mn B KoneHe (y 39% Yepes

2 ro4a) Bo3pacTaeT B [iBa pasa, U
46% NaLmeHTOoB Noche NepsruyHoM
TAK He uyBCTBYIOT Ce651 «HOpMarb-
HO», UHOMBUAYaNbHbIE MPOTESbI
UMEIOT COOTBETCTBYIOLLNE NPEnMy-
Lwecrtea (3, 8).
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Fig. 6: The individual articulating
geometry of the patient should be
restored by asymmetric polyeth-
ylene inserts (as well as through
maintaining the sagittal curvature of
condyles and trochlea and less lateral
constraint)

restoration of joint line, rota-
tional component orientation
and optimal cortical coverage,
respectively.

In unicompartmental knee
prostheses standard tibial
implants provide a mean cover-
age ratio between 57% and
67% being an important cause
(beside massive polyethylene
wear) for early failure due to
tibial collapse (9, 10). In an
analysis of 100 consecutive
designs an individualized tibial
implant demonstrated a mean
coverage ratio of 98% (min
95%) (9).

It has to be mentioned that
both the use of patient-specific
prostheses and instruments
always follow the principle of a
measured resection technique.
Supporter of the gap-balancing
technique might therefore note
that — at least in common TKA
- the latter technique results
in better coronal stability (11).
However, long-term results
regarding stability, survival and
function have to be awaited.

Conclusion
® A considerable number of
patients suffer from residual
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pain or are not satisfied with
the result after TKA.
Patient-specific resection
guides are manufactured
based on a CT-scan and a
3D-planning, considering
axis alignment, resection lev-
els, component rotation as
well as the tibial slope and
can be placed directly onto
the patient’s bone.
Advantages might derive
from an improved axis align-
ment and implant placement,
waiving of intramedullary
guiding devices, reduction

of operation steps as well as
instruments but to date no
long-term results are avail-
able.

Patient-specific prostheses
match the anatomy of a pa-
tient perfectly and have been
developed to eliminate sizing
compromises, minimize the
risk for residual pain due

to femoral medio-lateral
overhang and mimic the indi-
vidual articulating geometry.
Tibial components of patient-
specific unicompartmental
prostheses reach a mean
coverage ratio of up to 98%
which is superior to standard
prostheses and reduces the
risk for tibial collapse.

Taxkum 06pa3om, MHANBUAYaSbHbIE
npoTe3bl, KOTOPbIE MaKCUMaNbHO
COOTBETCTBYIOT aHAaTOMUW KONEeHa
naumeHTa (puc. 5), 6biam pa3pabo-
TaHbl AN YCTPAHEHUS HECOOTBET-
CTBUS Pa3MepoB W BOCMPOU3BEe-
HUS! (OU3MONOrUHECKON KMHEMATMKM
KOMEHHOr0 CycTasa, YTo W [OMKHO
YAyYLLUMTb JOArOCPOYHBIA yCneLw-
Hbld pesynbTat TAK.
WHavBuayansHas reoMeTpus cy-
cTaBa [OKHA ObITb JOMOMHUTEMb-
HO BOCCTaHOBJIEHA NOCPEACTBOM
MNOAAEPXKaHNS eCTECTBEHHOM Ca-
UTTaNbHON KPUBM3HBI MbILLIENKOB
W CYCTaBHOM NMOBEPXHOCTM FOMNOBKM
6elpeHHOM KOCTH, aCUMMETPUYHBI-
MM NONU3TUNEHOBLIMI BCTaBKaMM
(puC. 6) M MeHbLLIMM 6OKOBbIM
OrpaHnyeH1em.

[Tockonbky NPOM3BOACTBO MHAM-
BMAyanbHOro npoTe3a u Heob-
XOAMMbIX MHCTPYMEHTOB (puC. 7)
0CHOBaHO Ha CT-CKaHMpOBaHMK 1
3D-nnaHupoBaHuu (B COOTBETCTBUM
C MHAVBMAYanbHbIMY HANpaBUTENS-
MW PE3EKLMM), 3TO MOXKET AOMONHM-
TENbHO NOMOYb 06ECMEUNTL TOUHOE
BbIPaBHMBAHNE OCY KOHEUYHOCTH,
NONHOE BOCCTAHOBIEHNE CYCTaBa,
OPMEHTALMIO POTALMOHHOMO KOMMO-
HEHTa M ONTUManbHOE KOPTUKANb-
HOE MOKPbITUE, COOTBETCTBEHHO.

B oaHonontocHoM npoTese, B
KOTOPOM CTaHAapTHble 60MbLLEbEp-
LiOBblE UMMNaHTbI 06ecneunBatoT

OpToneaus

Puc. 6: ViHouBnayanbHas reoMeTpus
cycTasa nauyeHTa JokHa 0bITb BOC-
CTaHOBMEHa 3a CYET aCUMMETPUYHbIX MO-
N3TUNEHOBbIX BCTABOK, @ TaKXe nyTem
NOALEPXKaHUS CarnTTanbHON KPUBM3HbI
MbILLENKOB U MEHbLLEr0 60KOBOrO OrpaHu-
YeHus.

CpenHUiA KOAhOULIMEHT MOKPLITUS
MEXAY 57% v 67%, YTo aBnsgeTCs
O[1HOW W3 OCHOBHMX MPUYMH (KpOMe
MacCMBHOIO W3HOCA NONU3TUNEHA)
ANS PaHHEN HECOCTOSTENBHOCTH
n3-3a paspyLueHns 6onbLuebepLo-
B0 koMnoHeHTa. (9, 10). AHanus
100 413aiiHOB UHAMBUAYANbHbIX
6onbLUEB6epLOBbIX UMNIAHTOB
nokasan cpeaHuin KoapuumeHT
nokpbITHs 98% (He MeHee 95%) (9).
CnegnyeT 0TMETUTB, YTO MPU UC-
NOMb30BaHUW UHANBUAYANBHOTO
npoTe3a v HANBUAYANBHOTO UH-
CTPYMEHTapus BCeria He06X0ANMO
CNEeLOBaTh MPUHLMMY OrpaHnyeH-
HOM TEXHUKM PE3EKLMN.
CTOPOHHMKM TEXHWUKN BanaHCMpPOB-
K1 CYCTaBHOM LLENN MOTYT OTMe-
TUTb B 3TOW CBA3M, YTO,NO KpaiHeh
Mepe, npu 06bl4HbIX TAK, faHHbIA
METOA NPMBOJWT K YNyULLEHNIO
(hpoHTanbHOM cTabunbHocTy (11).
Brpoyem, [OArocpoyHbIe pesynb-
TaTbl B OTHOLUEHUN CTABUIBHOCTH,
BbIXXWUBAHMSA W (DyHKLIMOHAMBHOCTH
TOMBKO OXUAAKOTCS.

BbiBoab!

* 3HauNTENBbHOE YMCTO NALUMEHTOB
nocne TAK cTpagatoT 0T ocTa-
TOYHOM 6051 UAM He YLOBNETBO-
PeHbI pe3ynbTaToM onepauuy.

* MHawBnayanbHble HanpaBuTeM
PE3EKLMM M3r0TaBNMBAOTCS
Ha ocHoBe KT-ckaHupoBaHus
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Fig. 7: For patient-specific prostheses
the required instruments are manu-
factured individually, too. According
to patient-specific cutting guides
personalized instruments should help
to accomplish precise axis alignment,
good restoration of joint line and
rotational component orientation.
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Pyc. 7: Mpyn MHAMBMAYaNbHOM MpoTe3u-
POBaHIM HEOBXOAMMbIE UHCTPYMEHTbI
TaKKe U3roTaBNMBAKTCS UHANBUAYaSTb-
HO. B COOTBETCTBUM C MHAMBUIYaNbHbIMM
HanpaBuTENsIMUA PE3EKLIMM, MEPCOHN-
(hMLUMPOBAHHbIE MHCTPYMEHTbI OMKHbI
MOMOYb BbINOMHUTL TOYHOE BbIPABHM-
BaHwe 0CH, XOPOLLYHO PEKOHCTPYKLMIO
CcycTaBa W OpUEHTALMIO BPALLATENbHOMO
KOMMOHEHT.

1 3D-nnaHmMpoBaHus, ¢ y4eToM
BbIPaBHMBAHNS OCY, YPOBHEI
peseKumnn, poTaLmMoHHOT0 KOMIO-
HEHTa, a TaKkXXe HakIoHa 60/1b-
LwebepLoBOii KOCTH U MOTYT BbITb
pasMeLLeHbl HENOCPEACTBEHHO HA
KOCT$IX NauueHTa.
« [penmyLecTa focTuratoTes 3a
CYeT NyYLLEro BbIPABHMBAHMS
oc, 0TKasa OT MHTpamesynnsp-
HbIX HANpPaBUTENEN Pe3eKLny,
YMEHBLLEHWS 3TANOB OnepaLmy,
a TaKXKe MHCTPYMEHTApKS, HO
Ha CEerofHsLIHUA feHb [ONro-
CPOYHBIX PE3yNbTaToB eLLe He
noJy4eHo.
WHavBuayansHble NpoTe3b!
MKCWMabHO COOTBETCTBYHOT
aHaTOMWUM NaumMeHTa v 6binu
pa3spaboTaHbl 4ns Toro, YTobbI
YCTPaHEHUTb HECOOTBETCTBUS
pa3MepoB NpoTe3a W KOCTEN,
CBECTM K MUHUMYMY PUCK BO3HUK-
HOBEHWS OCTATO4HOM 60U 13-3a
GefpeHHoro Meano-natepanb-
HOrO HaBWCAHWS U UMUTMPOBATb
WHANBUZYaNbHYK0 FeOMETPHUIO
cycTasa.
Y 60mbLLUE6EPLOBOr0 KOMMOHEHTA
WHAMBUZYaNbHOTO OfHOMBILLEN-
KOBOTO NPOTE3a CPEAHMIA KO-
(OULMEHT MOKPLITUS AOCTUraeT
98% (6onblue, YeM y CTaHAapT-
HbIX MPOTE30B), YTO CHUXaeT
PUCK HECOCTOATENBHOCTH 60b-
webepLOBOro KOMMOHEHTA.
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WMnnaHTauusa UHTpacTpo-

Femtosecond Laser-
Assisted Intrastromal
Corneal Ring Segments
(ICRS) Implantation for
Keratoconus Patients

We present a case of a
28-year-old man with progres-
sive keratoconus complaining
of poor vision and hard contact
lens intolerance, who under-
went a unilateral femtosecond
laser-assisted implantation of
intrastromal corneal ring seg-
ments. No intra-operative or
post-operative complications
were experienced, and after six
months follow up, the patient
achieved good spectacle cor-
rected vision.

Indroduction

Keratoconus is a noninflam-
matory progressive corneal
thinning of unknown aetiology
in which the cornea assumes a
conical shape, resulting in mild
to severe impairment of visual
acuity due to irregular astigma-
tism, progressive myopia, and
central corneal scarring (1, 2,
3).

Initial conservative treatment
includes spectacles or hard
contact lenses. In advanced
cases, conservative treatments
often fail to provide useful vi-
sion. Until recently, penetrating
(PKP) and lamellar keratoplasty
have been the standard surgi-
cal option in such cases, and

the success rate is good (4).
However, due to the fact that
the cornea is still transparent,
the surgeon and the patient
are reluctant to choose PKP
because of long period of reha-
bilitation and potential postop-
erative complications (5, 6).

Potential complications and
risks of keratoplasty include
graft rejection or infection,
suture-related problems, and
wound dehiscence (5). Visual
rehabilitation can take one to
two years, further surgery may
be required to treat postopera-
tive high astigmatism, patients
must use topical steroids to
reduce the risk of graft rejec-
tion, and there is a risk for the
development of glaucoma or
cataract (7). A less invasive
surgical intervention that
improves best spectacle-
corrected visual acuity (BSCVA)
or uncorrected visual acuity
(UCVA) could defer or avoid the
risks of PKP (5, 8).

Intracorneal ring segments
(INTACS, Addition Technology,
Inc.) implantation is a refractive
procedure that has been used
clinically for the correction of
mild to moderate myopia (9,

Ocranbmonorus

MarnbHbIX KOMbLEBbIX CEHI-
MeHTOB poroBuubl (UKCP)
C MOMOLLbIO (PeMTOCEKYHS-
HOro Nlasepa y NalueHToB C
KepaTOKOHYCOM

MbI NpeAcTaBNsiEM KIMHUYECKNIA
Cryy4ai NporpeccupyHoLLero kepa-
TOKOHYCA Y 28-NIETHEr0 MY>XXUMHbI
C >Kanob6amu Ha nioxoe 3peHne

1 HENEPEHOCUMOCTb XXECTKMX
KOHTaKTHbIX JIUH3, KOTOPOMY

Oblnia NpoBEAEHA OfHOCTOPOHHSAS
MMMNTaHTauUmMs MHTPACTPOMANbHbIX
KOJbLIEBbIX CEHTMEHTOB POrOBULb
(MKCP) ¢ nomoLwbto demToce-
KyHAHOro nasepa. Onepaums
npoLuna 6e3 MHTPaonepaLNOHHbIX 1
MocneonepauyoHHbIX 0CNIOXHEHWA,
1 Yepes LWeCTb MECALEB y naum-
€HTa BO3MOXHa MOJHash 04KoBas
KOPPEKLMS 3PEHMS.

BeepaeHue

KepaTokoHyC - HeBoCNanMTeNbHOE
NPOrpeccHpyHoLLEe MCTOHYEHNE
POroBULIbI HEM3BECTHO 3TMONOTUK,
BCNEACTBYE KOTOPOro PoroBuua
npuo6peTaeT KOHUYECKYH hopmMy
1 BOSHUKAIOT HAPYLLEHWS OCTPOTb!
3pEHNS Pa3NnYHO CTeNeHu, OT
NErkux [0 TSXKENbIX, KaK pesynbTat
HEperynspHoro acTMrmaTuama,
npOrpeccupytoLLein 6rm3opykocTu
W LEHTPanbHOro pybLeBanus
POroBuLbI.

HavanbHbIM KOHCEpPBATUBHbIM Jie-
YEHMEM ABNIAETCA HOLLEHWE 04KOB
WUIN XKECTKMX KOHTaKTHbIX IMH3. Ha
3anyLleHHbIX CTaansax KoHcepBa-
TUBHOE Nie4eHne 4acTo He MOXET

06ecne4nTb HeOBX0ANMYHO OCTPOTY
3penus. [lo HeaasHero BpemMeHu,
CTaHAAPTHLIMU XUPYPTUYECKUMM
BapuaHTaMu NeHeHnst KepaToko-
HyCa C XOPOLUMMM pesynbTaTamu
b1 MPOHMKAOLLAS W MOCAOMHAS
KeparonnacTtuku (1, 2, 3).

OaHaxo, B CBA3M C TEM, YTO POro-
BMLi@ NpK JAHHOM 3a60N1eBaHUM
0CTaeTCs NPO3PayuHON, XMpypr 1
NauUWeHT, KaK npasmio, HEOXOTHO
MayT Ha NPOBEAEHNE MPOHMKALOLLEN
kepatonnactuku (MKIM) n3-3a gnm-
TeNbHOro Nepuoaa peabunutauum

W1 BO3MOXHBIX MOCNEONEPALMOHHBIX
OCNOXHEHWA (4). BoamMOXHble
OCIOXXHEHMS BKIKOYAOT OTTOPXE-
HWE TpaHCNNaHTaTa, MHCEKLMIO,
pacxoxpexue LWBoB (5, 6).

3puTenbHas peabunuTaums MoXeT
3aHsTb OT O[IHOr0 roja Ao ABYyX
NeT, fanee MOXeET NOTpedoBaThLCs
XMpypruyeckas onepauns ans
NeYEHNs MOCNEoNePaLMOHHOro
acTurmaTn3ma BbICOKOW CTEMEHN
(5), NauUMeHTbI JOMKHbBI NPUHAMATD
6onbLUKe [03bl CTEPOMAOB AN
YMEHbLLEHNS PUCKA OTTOPXKEHMS
TpaHcnnaHTara, kpome Toro,

€CTb PUCK Pa3BUTMS rNAYKOMbI 1
kartapakTbl (7). MeHee uHBa3nBHoe
XMPYPryeckoe BMeLLaTensCTBo,
KOTOPOE YMyuLlaeT OCTPOTY 3peHus
¢ nonHoi koppekuweit (O3MK) ¢
MOMOLLbKO 0YKOB W OCTPOTY 3PEHNS
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Photo slit-lamp after INTACS SK implantation.

VccneoBaHme ¢ NOMOLLbHO LENeBoi namnbl nocse
umnnaHTauumn INTACS SK

10, 11) and recently, for the
surgical management of kera-
toconus (12-16) and iatrogenic
postoperative corneal ectasia
(16-19). It has been found that
INTACS is an alternative to
PKP as it is safe, reversible
and does not affect the central
visual axis of the cornea (20).
The goal of segment implanta-
tion is to delay or avoid cor-
neal grafts especially in young,
working-aged patients with
keratoconus.

Case Report

A 28-year-old man had asym-
metrical bilateral keratoconus.
The right eye had mild to
moderate keratoconus with

an uncorrected visual acu-

ity (UCVA) of 0.4 and a best
spectacle-corrected visual
acuity of 0.6. The left eye had
more advanced keratoconus
and a history of contact lens
intolerance. The patient was
referred to us because of the
contact lens intolerance. The
manifest refraction was -3.5
—6.00 x 95 with a UCVA of 0.05
and best corrected visual acuity
(BCVA) of 0.2. INTACS implan-
tation was offered because the
central cornea was transparent
and too thin for any other treat-

ment option. The tunnels were
created by femtosecond Laser
(IntraLase) with the following
settings: channel depth 368
um (75% of corneal thickness),
entry incision length 1.2 mm,
entry incision width 1 mm,
channel size inner diameter 6
mm, and outer diameter 7 mm.
A 0.450 mm and a 0.210 mm
INTACS SK segments were
implanted inferiorly and superi-
orly respectively under topical
anaesthesia. There were no
intra- or postoperative compli-
cations.

One month after INTACS im-
plantation, the UCVA was 0.16
and the BCVA, 0. 5. The mani-
fest refraction was —2.00 -3.75
x 82. The preoperative and
postoperative corneal topogra-
phies are shown in Figure 1.

Six months after INTACS
implantation, the UCVA was
0.3 and the BCVA, 0.6. The
manifest refraction was -3.75
x 100. The six month postop-
erative corneal topographies
are shown in Figure 2.

Discussion

In 2000, Colin et al. (12) report-
ed their experience with ICRS
implantation in eyes with kera

CASIA OCT (Tomey) showing the hexagonal cross

section of the INTACS SK.

CASIA OCT (Tomey) AeMOHCTPUPYET rekcaroHasnbHbli NoNepeyHbiit

cpe3 INTACS SK.

6e3 koppekummn (O3BK), MoxeT no-
Moub n3bexxarb puckos MK
(5,8).

MMnnaHTaums nHTpacTpoManbHbIX
KONbLEBbIX CErMEHTOB POrOBULIb!
INTACS, Addition Technology, Inc
- pechpakuUMoHHas XMpyprinyeckas
npouenypa, KoTopas UCnonb3yeTcs
B KIMHWKE L1151 KOPPEKLMW 67n30-
PYKOCTM NETKOW 1 CPELHEN CTENEHN
(9, 10, 11), a c HeJaBHErO BPEMEHU
W ANSt XMPYPruveckoro neveHus
KepaTtokoHyca (12-16) n aTpores-
HOM NOCneonepaLUMoHHOR aKTa3uu
porosuubl (16-19). YcTaHoBneHo,
yTo uMnnanTaums MKCP ssnseTcs
anbTtepHatueoi KT kak 6e3onac-
HOe, 06paTUMOE, W He BAnsioLLEe
Ha LIEHTPabHY0 3PUTENBHYH OCb
POroBuUbl, BMeLLaTenbeTso (20).
Llenb umnnaHTaumm CermeHToB po-
rOBULIbI - OTNOXMUTb UNN M3BexaThb
Mepecajiki POroBuLbl Y MOMOABIX,
TPyAOCNOCOBHOr0 BO3pacTa naum-
€HTOB C KEPaTOKOHYCOM.

WUcTopus 6onesHu

Y 28-NeTHEro My>4uHbl Obi Bbl-
SIBNEH aCUMMETPUYHbIA ABYCTOPOH-
HWiA kepaToKOHyC. B npasom rnasy
- NIErKOW 1 YMEPEHHON CTENeHH, C
0CTpOTO# 3perus 0,4, C 04KOBOM
koppekumei 0,6. B nesom rnasy —
6onee 3anyLLeHHbI KepaTOKOHYC

C HENEePEHOCHMOCTLIO KOHTAKTHBIX

NMH3, N0 MOBOJY KOTOPOW K Ham 1
ObIN HaNpaBJieH NauMeHT. Bbisie-
NeHHas natonorus pedgpaxumm - 3,5
- 6,00 ax 95 ¢ O3BK 0,05 1 031K
0,2.MauneHTy 6bina NpeanoxeHa
nmnnanTaums INTACS, Tak kak
LieHTpanbHas 4acTb POroBULbl
Obinia NPO3PaYHONA 1 CANLLKOM TOH-
KOW AN Nto60ro Jpyroro BapuaHTa
neyeHus.

Kanarnb! 6b1nu caenaHbl ¢ nomo-
LB (hEMTOCEKYHAHOrO Nasepa
(IntraLase): rny6uHa 368 Mkm

(75% TOMLWMHBI POroBUUbI), ANMHA
BXOZIHOr0 paspesa 1,2 MM, LUMpUHA
BXOZHOr0 paspesa 1 MM, BHy-
TPEHHWIA MaMeTp KaHana 6 M,
BHELUHWA fMameTp 7 M.

0,450 MM 1 0,210 MM INTACS SK
ObIIM UMMNAHTUPOBAHBI COOT-
BETCTBEHHO, CBEPXY ¥ CHU3Y NOA
MeCTHOM aHecTe3uei. NHTpaone-
PALMOHHBIX U NOCNEONEPALMOHHBIX
OCNOXXHEHWIA HE OTMEYANOCh.
Yepes MecsL nocne UMnnaHTaumm
MKCP INTACS: O3BK 0,16, O31K
0,5 .HapyweHus pedppaxumm - 2,00
- 3,75 ax 82. Tonorpadmyeckas
KapTWHA POroBULbI 4O ONepaumm

W nocre onepaunm nokasaxa Ha
Puc 1. Yepes 6 mecsues nocrne
umnnanTaumn INTACS: O3BK 0,3,
OSIK 0,6. Hapywuerus pedpakumu
- 3,75 ax 100. Tonorpachunueckas
KapTWUHA POroBULIbI YePes 6 Mec
nocrne onepaumu - Ha Puc 2.
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Fig. 1: Preoperative (Left), and postoperative at 1 week after INTACS SK

implantation.

toconus. A reduction of corneal
steepening and astigmatism
associated with keratoconus
was reported. Since then many
studies have shown the effec-
tiveness of ICRS (13, 14, 16).

Implantation of ICRS is a mini-
mally invasive and reversible
surgical method that reduces
refractive error by improving
the corneal shape and delaying
if not preventing keratoplasty
(21).

Successful implantation of
ICRS depends on several fac-
tors, including correct place-
ment, optical zone diameter,
and accurate depth of implan-
tation. Several types of ICRS

are currently used to manage
keratoconus, including Fer-
rara ring (Ferrara Opthalmics),
KeraRing (Mediphacos), Intacs
and Intacs SK. Ferrara ring and
KeraRing segments are similar;
both have a triangular cross
section (22).

The Ferrara ring has an optical
zone of 7.0 mm and the KeraR-
ing an optical zone of Bmm.
The KeraRing is placed cen-
trally and has a greater effect
on flattening but might produce
more glare and halos (21).

The INTACS SK is elliptical and
implanted in the 6.0 mm zone,
whereas the regular INTACS is
hexagonal and implanted in the
7.0 mm zone. The smaller

Puc.1: Mepen onepauueii (cnesa) v 4epes 1 Hepento nocne umnnaqtauum INTACS SK.

06c¢yxaeHne

B 2000 rogy Colin ¢ coasT. (12)
coobLmnm 06 1x onbiTe MMNNAHTa-
umu MKCP npu kepaTokoHyce.
Mocne BMeLLaTENLCTBA ObINO OT-
MEYEHO YMEHBLUEHME YKPYYEHUS
POroBMUbI M aCTUrMaTMama.
[Mo3xe MHorue uccnefoBaHus
TaKxe nokasanu adeKTMBHOCTb
umnnanTaumn MKCP (13, 14, 16).

MmnnanTtauns UKCP sBnsietcs
MWHWUMambHO MHBA3WBHbIM 1 06-
paTUMbIM XMPYPrU4ECKUM METOLOM,
KOTOPbIA YMEHbLUAET HApYLLEHNS
pedpakummn 3a CHET yyyLIeHs
(bOpMbI POrOBULIbI ¥ NO3BONSET
3afiepXxarb UM NpesoTepaTuTh
keparonnacTtuky (21). YcnewuHocTb
umnnadTaumn MKCP 3aBucut o1
HECKOJbKUX (hakTopoB, B TOM

yucne npasusibHOro pasmeLleHns,
anameTpa ONTUYECKMI 30HbI U TOY-
HOCTH FﬂyﬁVIHbI uMmnnaHTaumu.

B HacTosiLee Bpems ucnonbayeT-
cst Heckonbko Tunos VKCP ans
NIEYEHNS KEPATOKOHYCa, B TOM
uncne konbLo Ferrara (Ferrara
Opthalmics), cermenTbl KeraRing
(Mediphacos), INTACS 1 INTACS
SK. KonbLo Ferrara u cermeHT
KeraRing noxoxu, o6a umetot
TPeyrosbHoe ceueHue (22).

Y konbua Ferrara guametp
LIEHTPanbHOM OMTUYECKON 30HbI
coctasnset 7,0 MM, y KeraRing -
5 mm. KeraRing umnnantupyetcs B
LIEHTP POroBULIbI U NyULLE €€ Bbl-
PaBHWBAET, OfHAKO MOXET faBaTh
6onbLue 6MKOB U rano-achdexkTon
(21). INTACS SK umetoT anamny-
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diameter of the INTACS SK has
a greater effect on corneal flat-
tening, and the elliptical design
reduces halos, with a further
beneficial effect on corneal flat-
tening. These properties make
INTACS SK a better choice in
managing more severe cases
of corneal ectasia (23).

It is important to bear in mind
that our patient had moderate
to severe keratoconus, beyond
the stage at which the regu-
lar INTACS segments would
produce a beneficial effect. His
only other surgical option was
some form of keratoplasty. He
was counselled about the risks
and benefits of ICRS according
to the existing literature and
the experience of the surgeon.
He was informed about the
INTACS SK implantation as a
way to defer or even hopefully
avoid keratoplasty, and that a
keratoplasty might be neces-
sary later on.

The tunnel for ICRS can be
created by femtosecond laser.
Complications of ICRS implan-
tation with mechanical devices
include epithelial defects, per-
foration, asymmetric segment
placement, and extension of
the incision toward the central
vision axis or the limbus (24).
It has been proposed that the
femtosecond laser is better
than the mechanical method
for creating a precise tun-
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Fig. 2: Postoperative at 6 months after INTACS SK implantation.
Puc. 2: Yepes 6 mecsaues nocne umnnantaumn INTACS SK

nel depth and that it creates
fewer surgical complications
(23). Most studies show that
visual and refractive results of
femtosecond laser-assisted
tunnel creation are comparable
to those of mechanical tunnel
creation (23, 25). But in general
the femtosecond method is
faster, easier and more com-
fortable for the patient.

In conclusion, if the cornea is
still clear, femtosecond laser-
assisted ICRS implantation is a
useful alternative for managing
moderate to severe keratoco-
nus as it is the patient’s only
hope of visual rehabilitation
without undergoing a kerato-

plasty.

4eckyto hopmy, aMameTp LeH-
TpanbHOM ONTUYECKOW 30HbI 6,0 MM,
B TO Bpems Kak 06bl4Hble INTACS
rekcaroHanbHble, a UX ONTUYecKas
30Ha 7,0 MM.

MeHbLumii auameTp INTACS SK
BbI3bIBAET 60MbLLNK 3PheKT ynno-
LLeHWUs POrOBULbI, @ ANNMNTUYECKAS
KOHCTPYKLUMS yMEHbLLAET rano-ag-
bexTbl. [laHHble CBONCTBA AENar0T
INTACS SK nyutumm BbI60pOM Npu
neyveHun 6onee TAXENbIX Cry4aes
9KTa3uu porosuubl (23).

Ba>kHO umeTb B BUAY, YTO HaL
nauneHT UMen KepaToKoHyC
YMEPEHHOW W TSKENON CTEMEHMU,
NP1 KOTOPOM 0BbI4HbIE CETMEHTDI
INTACS He mornm 6bl fatb nono-
XKUTENbHbIN 3hPeKT.

Ochranbmonorus

EMHCTBEHHBIM BapuaHTOM Xupyp-
rMYecKoro NieyeHus 6bina Kkeparo-
nnactvka. MauneHTy pacckasam o
puCKax 1 NpenMyLLEeCTBax MMNIaH-
Tauuv MKCP B cooTBeTCcTBUM C
CYLLIECTBYIOLLEI MUTepaTypoi U Ha
OCHOBaHWM onbiTa xupypra. OH 6bin
TaKkXXe NPoMH(opMUpoBaH 06 UM-
nnantauum INTACS SK kak meTo-
[ie, KOTOPbIA MO3BONSET OTAOXUTL
unu gaxke nsbexxatb kepatonna-
CTUKM, NpedynpeXXaeH 1 0 TOM, YTO
KepaTonnactuka B JaNlbHenLLEM
BCE >Ke MOXET NoTpeboBaThCs.

Kanan ans umnnantaumm UKCP
MO>EeT ObITb MPOAENaH C MOMOLLbO
(hemMTOCEKYHAHOrO Nasepa.
Ocno>xHeHUs Npu MnaHTaumum
MKCP ¢ noMOLLbH0 MEXaHNYECKMX
YCTPOWCTB MOTYT BKKOYATb 3nuTe-
nuanbHble AedekTol, nepdopauny,
acYMMETPUYHOE pasmeLLeHne
CErMeHTOB, W CMeLLieHne pa3pesa
OTHOCUTESBHO LEHTPaNbHON 3pu-
TENbHOM 0CK UNu M6 (24).
Bbino BbicKa3aHo npeanonoxe-
HWE, 4TO HEMTOCEKYHAHBIN Na3ep
NyyLLE, YEM MEXAHUYECKMIA METOS,
obecneynBaeT onpeeneHHyto
rNy6uHy KaHana 1 He Aaet no-
CNeonepaumoHHbIX OCMOXXHEHMIA
(23). BomnbLUMHCTBO MCCNeaoBaHW
nokasaro, YTo nosy4aemble npu
MCMOMb30BaHNM hEMTOCEKYHAHOMO
nasepa pesynbTatbl (ynyyleHue
3peHus 1 pechpakunm), BosHe
COMOCTaBWMbI C Pe3yNibTaTamu npu
MEXaH14eCKOM MPOAENbIBAHUMN
kaxana (23, 25). B uenom pemro-
CEKYHAHbIN MeTog 6onee ObICTPLIN,
MPOCTOM U YAOOHbIA ANs NauueHTa.
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Ocranbmonorus

B 3akntoueHne, MOXHO ckasaTb,
4TO €CNM POroBuLA 0CTaeTCs
npo3payHoi, umnnantauns UKCP
MOMOLLbHO (PEMTOCEKYHAHOTO
nasepa SBnseTCa NPeKpacHom
anbTepHaTUBON NEYEHNs KepaToKo-
HyCa CPeAHen 1 TSXKEeNO CTenexy,
MOCKOJIbKY 3TO - €ANHCTBEHHAS
Hagexaa ans 3puTensHoON peabu-
nuTauMn nauvenTa 6e3 NnpoBeseHNs
KepaTonnacTUKu.
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New Possibilities in

Ocranbmonorus

Corneal Transplantation nepecajke poroBuLibl

Benefits of Non-Mechanical npeuMyLiecTBa HeMexaH#u-
YyecKoW NnasepHou TpenaHa-

Laser Trephination

On 7 December 1905 in Olo-
mouc (today’s Czech Repub-
lic), Dr. Eduard Konrad Zirm
performed the first successful
penetrating corneal transplant
(corneal grafting = kerato-
plasty).

Dr. Zirm's procedure marked
the first full transplant in the
history of medicine. Kerato-
plasty is not only the oldest
type of organ/tissue transplant,
but also the most common and
successful.

In Germany, about 4,800
keratoplasties are performed
each year, 250 of which at the
University Clinic of Saarland

in 2011. The need for corneal
transplants is actually much
greater, but due to a lack of
willing donors, especially in
Germany, there is a long wait-
ing list for the surgery. Corneal
donor tissue can be taken up
to 72 hours after cardiac death,
regardless of the age of the
deceased. This means that the

Fig. 1: Eye specialists are organ donors (Clinic for Ophthalmology at the Uni-
versity Clinic of Saarland)

LK

7 pekabps 1905 roga B r. Onomo-
yue (HbiHe Yewickas Pecny6nuka),
pokTop daeapa Koxpas Livpm
BbIMOSHWIT NEPBYHO YCMELLHY0
CKBO3HYIO Nepecaaxy porosuubl
(TpaHcnnaHTaumMo poroBuLbI -
kepaTonnacTuky). Mpouenypa
pokTopa Liupma ctana nepsoi
MOJIHOM NepecaKoi B MCTopum
MeauumHbl. KepaTtonnacTtuka ssns-
€TCS He TOMbKO CTapEeHLLIMM BUAOM
TpaHcnnaHTauWmn TKaHu / opraxa,
HO M Hanbonee pacnpoCTPaHEHHbLIM
W yCNELWHbIM.

B "'epmaHnm exxerojHo NpoBOAUTCS
okorno 4800 keparonnacTtuk, 250 13
HUX 6bInu BbINonHeHs! B 2011 roay
B YHuBepcuTeTckon Knunuke Caap-
naxpa. MoTtpebHOCTb B Nepecake
POroBULbI B HACTOSILLEE BPEMS
ropasgo 60bLLe, HO 13-3a 0T-
CYTCTBWS JOBPOBOIbHBIX AJOHOPOB,
0co6eHHO B ['epmanmu, CyLiecTsyeT
ANWHHbIA CNIUCOK 0YEPELHNKOB

Ha onepauwto. Porosmua foHopa
MOXET 6bITb U3bSATA B TEYEHME

72 4acoB Nocne HaCTyneHns
CEPLEYUHOM CMEPTH, HE3ABUCUMO OT

Puc. 1: Ocpranbmonoru 1 foHopckne opranbl (Knukuka odranbMonorum B YH1BepcH-
TeTCKOW KnuHke Caapnans B Xombypre / Caap)
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Rotating laser beam
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Fig. 2: Principle of excimer laser trephination in donor and recipient

issue of “brain death criteria”
does not apply! In this day and
age, it should be a given to
carry an organ donor card, as
advocated by the physicians
at the University Eye Clinic in
Homburg/Saar (Fig. 1).

Background and Issues

There are two main problems
that affect the satisfaction of
microsurgeons and patients
after an initially successful cor-
neal transplantation: Firstly, the
body's immune response may
eventually cause the transplant
to become cloudy. Secondly,
the patient’s vision can become
significantly affected by astig-
matism, which is sometimes

a consequence of the proce-
dure that usually does not fully
manifest until after the stitches
are removed.

Today, a clear cornea after
normal-risk keratoplasty

(~ 80% of all corneal trans-
plants) with high and/or irregu-
lar astigmatism can no longer
be considered a successful
surgical outcome. It is an illu-

Benefits of Non-Mechanical Trephination
Using a 193 nm Excimer Laser

No trauma to intraocular tissue

. Avoiding pressure and shear forces during trephination

. Minimising horizontal torsion

(“orientation teeth”)

. Minimising vertical tilting

("perfect” congruent cut edges)

. Minimising misalignment between recipient and donor

. Making it possible to “harmonise” donor and recipient

topography

. Reduced irritation of the anterior chamber in the period

immediately after keratoplasty

. Reduced astigmatism after suture removal

Increased topographic regularity

10. Significant improvement of visual acuity

11. Enabling trephination on the “open eye”

(e.g. keratoplasty a chaud)

Table: Benefits of non-mechanical trephination using a 193 nm excimer laser

Puc. 2: anHLlMﬂ TpenaHaumMn SKCMMEPHbIM Na3epoMm y oHOpa U peunnueHTa

BO3pacTa ymepLuero. 370 03Hava-
€T, YTO «KPUTEPWUM CMEPTU MO3rax»
B [JAHHOM Crly4ae He NpUMeHsiTCS!
VIMEHHO B 9TV [HM K Yacbl AOMKHA
ObITb 0ChOpMIIEHA KapTa JoHOpa
POProBuLbl, HA 3TOM HacTanBaoT
Bpayu YHUBEPCUTETCKOW OhTab-
MOMOTU4ECKOW KNIMHKKN B XOMOypre
/Caap (Pwc. 1).

CyLLecTBYtOT AiBE OCHOBHbIE MPO-
6N1eMbl, KOTOPbIE BUAIOT HA Y10B-
NETBOPEHHOCTb MUKPOXMPYPrOB U
NauneHToB pesynbTaTamu nocne
nepBOHAYabHO YCMELIHOW TPaHC-
NAAHTauUW poroBMLbl: BO-NEPBbIX,
WMMYHHBIA OTBET OpraHnama, Ko-
TOPbIi, B KOHEYHOM UTOTE, MOXET
MPUBECTM K NOMYTHEHWIO Nepeca-
XXEHHOW POroBuUbl. Bo-BTOpbIX, HA
3peHue nauneHTa MoXeT NoBAUATL
acTurmaTuaM, KOTOpbIA MHOrAa
pa3BMBAETCS B pe3ynbTate npo-
Lieaypbl, 1 06bI4HO B NOSIHON Mepe
NPOSIBNISAETCS TONBKO NOCIE CHATUS
LUBOB.

B HacTosLLee Bpems npo3payHOCTb
POroBuLibI MOCAE KEPATONNacTukm ¢
06bI4HBIM PUCKOM (4TO COCTaBNSeT
80% 0T BCex nepecagok porosu-
Libl), HO C BbICOKMM W / UNn Henpa-
BUJIbHbIM aCTUMaTU3MOM 60bLLE
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sion to think that the transplant
is fixed in an adjusted “good
form" after leaving stitches in
place for an extended period
of time.

The morphological conditions
and wound healing processes
at the donor/recipient interface
have the greatest impact on re-

maining astigmatism persisting Fig. 3: Donor mask with 8 “orientation teeth” facing out
in the long term and the optical Pyc. 3: [loHopckas Macka-LiabnoH ¢ 8-40 «3y6Lami» Ans OpUeHTaLmm

quality of the transplant after
suture removal. These factors
are inextricably intertwined
with trephination technique.

Methods

Major intraoperative deter-
minants of astigmatism after
keratoplasty include: misalign-
ment of donor and/or recipient
trephination, “vertical tilting”
due to forced suture adaptation
of non-congruent cut edges
and “horizontal torsion” of

the transplant in the host site
in cases where the tissue is
inserted asymmetrically.

It is critical to ensure proper
positioning of the second
cardinal suture exactly in rela-
tion to the first. In this respect,
non-circular trephination of

the disc of donor tissue and
the host site also plays a role.
We are convinced that both
donor and recipient trephina-
tion should be performed from
the epithelial side using the
same method to provide the
basic requirements for identical
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Fig. 4: Recipient mask with 8 matching notches
Puc. 4: Macka-LuaboH peumnuerTa ¢ 8-10 COOTBETCTBYHOLMMI «Ma3amu»

Ocranbmonorus

HE MOXET CYNTATLCS YCNELLHbIM
XMPYPrtyeckuM peaynbtaTom. n-
tO3Ust AyMaThb, YTO MOCNE CHSITUS
LUIBOB B TEYEHWE ANNTENBHOMO

| Nepuoja BpeMeHU TpaHcnnaHTar
| COXPAHSIET «XOPOLLYO (DOPMY».

Mopdponornyeckue 0c06eHHOCTM
W NPOLIECChI 3aXKMBNEHMS PaH Ha
MOBEPXHOCTSIX [IOHOP / PELIMMUEHT
UMEtOT HanbombLUEE BNUSHWE HA
COXPaHSIOLLMACS B JONTOCPOUHOM
nepcnekT1Be acTUrMaTuUaMm 1
ONTMYECKOE Ka4YeCTBO TpaHCMnaH-
Tara nocne yLaneHns Weos. I
(hakTopbl Hepa3pbIBHO CBSI3aHbI C
TEXHUKOW TpenaHauum.

MeTonabl

OCHOBHbIMM MPUYMHAMM UHTPA-
OnepaumMoHHOro acTurmaTusma
nocne KepaTonnacTuku SBASOTCS:
CMELLEHWe IHWKM TPenaHauum co
CTOPOHbI JOHOPa W / Ui peumni-
€HTa, «BEPTUKAMbHbINA HAKMOH» B
CBSA3N C HATSHXKEHWNEM LLIBOB MPK
HEKOHIPY3HTHbIX KPasix U «rOpU30H-
TanbHas TOpCcus» («CKPY4MBaHNE»)
TpaHcnnaHTara B Tex Cnyyasx,
KOrja TKaHb yKNaablBaeTcs acum-
MeTp1uHO. O4eHb BaXKHO 0becne-
YWTb NPaBUILHOE PACroNOXKEHNE
BTOPOr0 YKPENMSIHOLLEro LUBA Mo
OTHOLLEHMIO K NEPBOMY.

B cB43K ¢ 3TUM, Hekpyrosas
TpenaHaums aucka 3 porosuubl
[I0HOpA M N0XXa B MECTe MMMAaHTa-
LMM TaKkxXe urpaet 60bLLYHO Porb.
MbI y6eXKeHbI, 4TO TpenaHaums
TKaHew 1 oHopa W peunnueHTa
[OJDKHA ObITb BbIMOMHEHA C ANKTe-
nManbHON CTOPOHBI, MPY UCMONL30-
BaHWM OIHOTO W TOrO XXE MeToAa,
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donor and recipient dimensions |

as well as congruent cut edges
and angles. Applied pressure
and shear forces should be
kept to a minimum to avoid cut
edge distortions. Additionally,
the surgeon should preferably
perform trephination com-
pletely under the microscope
once the horizontal alignment
of the limbus level is secured.
Non-mechanical trephination
using a 193 nm excimer laser
along metal masks (Fig. 2, 3, 4)
is ideally suited for this proce-
dure and has so far been used
for the successful clinical treat-
ment of more than 3,600 eyes
in Homburg/Saar and Erlangen.

Results

The results of clinical studies
have shown that this tech-
nique, which avoids trauma to
intraocular tissue, can sig-
nificantly reduce both donor
and recipient misalignment.

In the immediate period after
keratoplasty, irritation of the
anterior chamber measured by
tyndallometry was significantly
lower than in conventional
trephination. Creating smooth,
nearly perpendicular cut edges
and angles that are congruent
between donor and recipient
minimises “vertical tilting”
(Fig. 5, 6), while the use of
“Homburg/Erlangen orientation
teeth” minimises “horizontal
torsion”. Eight teeth at the
edge of the donor trephination

German  Heweuw)
Medical szmumincion]
Journal RYOHAN

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

=

Fig. 5: Donor trephination immediately before perforation with smooth cut
edges and orientation teeth (macroscopy)
Puc. 5: [IoHopcKuiA TpaHCMNaHTaT ¢ rnaako cpe3aHHbIMK Kpasmu 1 3ybuamn ans
OpUeHTaLmK (MakpoCKomus)

St

Ocranbmonorus

4T06bI 06ECNEUNTD MAEHTUYHOCTD
pa3MepoB, a TAKXKE KOHTPYaHT-
HOCTb KPAEeB M YrroB.
[MpumeHsiemble AaBneHue 1 cuna
Npu yKnaabiBaHuy 1 pacnpasfieHnm
TpaHcnnaHTaTa A0MKHbI ObiTh
CBEAEHbI K MUHUMYMY, 4TOObI 13-
6exarb UckaxxeHui kpaes. Kpome
TOr0, XMPYPr BOJKEH BbIMOMHSATH
TpenaHauuto MoMHOCTLIO MOA
MWKPOCKOMOM, YTOBbI COXPaHUTb
TFOPW30HTANbHYH IMHUIO MMOA.
HemMexaHuueckas TpenaHaums ¢

© ACMONb30BAHMEM SKCUMEPHOTO

-

Fig. 6: Donor trephination immediately before perforation with perpendicular
cut edges (histology)

Puc. 6: [IoHOpCKui TpaHCMAAHTAT C NEPMEHANKYNSPHO CPE3aHHbIMI KpastMm (r1CTo-
norus)

nasepa ¢ AnMHON BOMHbI 193HM 1
METaMYECKNX MacoK-LIabnoHOB
(puc. 2, 3, 4) naeansHo noaxoauT
NS 3TOM NpoLEefypbl U yXXe yeneLw-
HO NPUMEHEeHa Npyw NeyeHun 6onee
3 600 naumeHToB B XOMOypre
(Caap) v OpnaHrene.

"~ PesynbTathbl

PesynbTaTbl KITMHUYECKMX UCCE-
LOBaHWiA NoKasanu, 4to AaHHas
TEXHMKa, KOTOpas NO3BONSET
n36exatb TPaBMbl BHYTPUTIa3HbIX
TKaHe#, MOXeT TakXXe 3Hauu-
TEMbHO YMEHbLUMTL CMELLIEHNE
TKaHen JOHOpa 1 peLMnueHTa.
Cpasy nocne KepaTonnacTukm,
peaxums nepeaHen kaMmepbl rnasa,
U3MepeHHasi MeTo40M Na3epHO
TUHAANeMeTPuM, Bbina 3HaunTeNb-
HO MEHbLLE, YeM MK 06bIYHO
TpenaHauum.

Co3faHue rnapkux, No4TH nep-
NEHANKYNSPHO CPE3aHHbIX Kpaes

W YTTI0B, KOHTPYEHTHbIX MEXAY
LOHOPOM ¥ PELIMMMEHTOM, CBOAUT
K MUHUMYMY «BEPTUKANbHbINA Ha-
KMOH» (puc. b, 6), B TO BpeMS, Kak
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and eight matching notches in
the patient enable 360-degree
symmetrical adjustment of the
donor tissue through exact
positioning of the first eight
cardinal sutures (“key-lock
principle”) (Fig. 7, 8).

Additionally, it is possible to
“harmonise"” donor and recipi-
ent topography. The results of
a prospective randomised
study confirm that keratomet-
ric astigmatism increases in
conventional motor trephina-
tion after suture removal in
80% of all eyes, on average
from 3.7 D to 6.1 D. After laser
trephination, however, astig-
matism continued to decrease,
on average from 3.4 D t0 3.0
D. Moreover, visual acuity
after laser trephination (0.72)
improved by approx. 2 decimal
lines compared to conventional
trephination (0.51). This is in
part made possible by the sig-
nificantly greater regularity of
the transplant's topography af-
ter laser trephination, not least
because of the double con-
tinuous 10-0-nylon cross-stitch
suture according to Hoffmann
(30 um thread ) (Fig. 9).

These results are of particular
significance to patients with
KERATOCONUS, who are
often young and in the middle
of their career and particularly
benefit from early and com-
plete recovery of vision. In
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Fig. 7: Orientation teeth in donor trephination (0.3 x 0.2 mm, scanning elec-
tron microscopy)

Puc. 7: 3y6upl ans opueHTaummn y goHopekoro TpaHcnnaxtara (0,3 x 0,2 MM, ckaHupy-
t0LLIAs 3NEKTPOHHAs MUKPOCKOMKS)

Fig. 8: Exact positioning of the second cardinal suture in keratoplasty using
teeth and matching notches to avoid “horizontal torsion” (intraoperatively)

Puc. 8: TouHoe HanoxeHwe BTOPOro LLBA NPW KepaTonnacTuke ¢ UCronb30BaH1eM 3y6L0B 1
COOTBETCTBYHLLMX NA30B, 4TOObI M30€XATh «rOPU30HTANBHON TOPCHU» (BO BPEMS Onepaumm)

Ocranbmonorus

WUCroNb30BaHWe TpaHcnnaHTara
onpeneneHHomn opmbl «Xombypr

./ OpnaHreH 3y64aTblit» C OpueHTa-

Lmen no 3ybuam npu pasMeLLeHuy,
MUHAMU3MPYET «FOPU3OHTANBHYIO
TOPCUKO».

Bocemb 3y6L0B Mo kpasm JOHOp-
CKOro TpaHcnnaHTara 1 Bocemb
COOTBETCTBYHOLLMX NA30B B TKaHSIX
nauveHTa no3BoNsOT NPOBECTM
360-Tv rpanycHoe CUMMETPUYHOE
pa3melLLeHe JOHOPCKNUX TKaHen
NyTEM TOYHOIO HasNOXeHNst NEPBbIX
BOCbMM YKPENNSIHOLLMX LLIBOB (MPUH-
LMN «KJ1H0Y-3aMOK») (puC. 7, 8).
KpoMe Toro, MOXHO «rapMOHW3K-
poBsatb» TOMorpacguio porosuubl
[I0HOpA M peLmunueHTa.

PesynbTatbl NpOCNeKTUBHOIO
PaHAOMU3MPOBAHHOIO UCCIe-
[0BaHMS NOATBEPXKAAOT, YTO
KepaToOMEeTPUYECKMIA aCTUrMATU3M
YBENMYNBAETCS NPU 0ObIYHOM
Tpenasauuv nocne yLaneHus Wea
y 80% nauneHToB, B CpeHEM OT
3.7 D o 6.1 D. lNocne nasepHoi
TpenaHauum acTUrMaTuam, Hanpo-
TUB, NPOJOIKAET YMEHbLIATHCS

B cpeaHem 0T 3.4 D g0 3.0 D.
Bonee Toro, ocTpoTa 3peHuns no-
chne Tpenaxauuni nasepom (0,72)
YAyYLWNNAch NpU6IU3nNTenbHO Ha 2
LECATHIX M0 CPABHEHMIO C 0ObIYHO
TpenaHauwei (0.51). OtyacTtn aTo
CTano BO3MOXHbIM 611arofaps 3Ha-
UNTENBHO 6OMbLUEN PETYNSPHOCTY
Tonorpaduu TpaHennaHTara nocne
nasepHoi TpenaHaumu, 1, He B Mo-
CNEAHIOK 04epesb, 13-3a ABOMHOMO
HenpepbIBHOrO 10-0-HenoHoBOro
NepeKpPecTHOro Wwaa no Xogmaxy
(30 um HuTb) (pUC. 9).
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this context, we were able to
show that the refractive results
are not adversely affected if
surgery is delayed until contact
lenses are no longer tolerated
(Fig. 10).

After all, the laser enables
contactless trephination on

a primarily unstable cornea.
This includes the “open eye”
(e.g. keratoplasty a chaud for
a perforated corneal ulcer),
complicated radial keratotomy
or posterior lamellar kerato-
plasty as well as iatrogenic
keratectasia after LASIK. No
increase in cataract develop-
ment or endothelial damage
was observed in relation to the
use of short-pulsed UV light.
Additionally, both the rate of
immunological graft rejection
and the incidence of a postop-
erative increase in intraocular
pressure were not negatively
impacted by laser trephination.

Conclusions

Now that immunological graft
rejection and secondary glau-
comas can largely be managed
in normal-risk keratoplasty as
the primary causes of irrevers-
ible clouding of the transplant,
refractive and surgical factors
are becoming increasingly
important for the successful
outcome of a corneal transplan-
tation.

To avoid the dreaded increase
in astigmatism after suture
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Fig. 9: Excimer laser keratoplasty (7.0/7.1 mm) with double continuous cross-
stitch suture for macular dystrophy (before/after)

Puc. 9: KepaTonnacTuka akcumepHbIM nazepom (7.0/7.1 MM) C ABOMHbBIM CMOWHBIM
KPecToo6pasHbIM LLIBOM MpK MakynspHO ancTpodun (8o / nocne)

Ocranbmonorus

TV pe3ynbTaThl UMEKOT 0C060€

| 3HaueHue NS NauMeHTOB C Kepa-

TOKOHYCOM, KOTOPbIE 3a4aCTyH
MOJI0/Ibl M HAXOASATCS B CepenHe

| CBOEH Kapbepbl, 1 0COBEHHO Bbl-

WUrpbIBaKOT OT BLICTPOrO NONHOMO
BOCCTaHOB/IEHMSA 3peHNst. B aToMm
KOHTEKCTE Mbl CMOT /I 10Kas3aTh,
4TO pedpakLMOHHbIE PesyNbTaThl
He yXyALIaKTCs, ECNu onepavLms
0TKNaAblBaeTCs [0 Tex nop, noka
XOPOLLO NEPEHOCSTCS KOHTAKTHbIE
NMH3bI (puc. 10).

B kOHUE KOHLOB, nasep no3sonset
BbIMONHSATb 6ECKOHTAKTHYHO Tpe-
naHaumto npy NepBUYHO HecTa-
OMMbHOI poroBuLe. OTO BKNKOYaeT
W «OTKPbITBIA rna3» (HanpuMep,
TEPMOKEPATONNacTuky Ans nep-

| (hOpUPOBAHHOI S3BbI POTOBMLIbI),

CNOXHYH paananbHyr KepaToTo-
MUIO UM 3aJHIOK0 MNACTUHYATYHO
KepaTonnacTuKy, a TakxKe STPOreH-
Hyto kepaTakTasuto nocne LASIK.
Taxxe He Habnoganock passuTis
KaTapakTbl U1 MOBPEXEHNS
SHLOTENMS B CBSA3N C UCMONb30Ba-
HWUEM KOPOTKOro umnysnbca YO ns-
ny4enus. KpoMe Toro, nokasatenu
UMMYHONOTMYECKOTO OTTOPXKEHMS
TpaHCMNaHTaTa 1 NoBbILLEHNS
MOCNEe0NepaLmMOHHTO BHYTpUrnas-
HOrO AaBNeHNs NOCNe NasepHom
TpenaHaumun He yXyaLnmuC.

BbiBoAb!

B HacTosiLLee Bpemst UMMYHOIO-
FMYeCcKoe OTTOPXKEHWe TPaHC-
NAaHTaTa 1 BTOPUUHYHO FNaykoMy,
B KQYECTBE OCHOBHOW MPUYMHbI
HeobpaTUMOro NOMYTHEHNS TPaHC-
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Fig. 10: Excimer laser keratoplasty (8.0/8.1 mm) with double continuous

cross-stitch suture for keratoconus

removal, a trephine system
should be used for perforating
keratoplasty to ensure tension-
free and symmetrical insertion
of the disc of corneal donor
tissue into the circular host
site with congruent cut edges
that enable unproblematic and
watertight adaptation. These
requirements for optimum
trephination are currently best
met by non-mechanical laser
trephination.

The use of a femtosecond
laser, which has been at our
disposal in Homburg/Saar since
August 2008, will permit true
3-dimensional cuts in the fu-
ture. In addition to “teeth” and
“notches”, the laser can be

programmed to create match-

ing key-lock configurations (e.g.

inverted mushroom shapes)

at the trephination edge to al-
low watertight wound closure
without stitches. With the
femtosecond laser, every cor-
neal microsurgeon’s dream of
“no-stitch keratoplasty” is now
within reach (“Homburg screw
graft”) (Fig. 11).

Puc. 10: KepaTonnacTika akcumepHbIM nadepom (8.0/8.1 MM) ¢ ABOVHBIM CMIOLLHbBIM
KpecToo6pa3HbIM LLIBOM MpK KEPaTOKOHYCe

nnaHTaTa npu KepaTonnacTuke ¢
00bI4HbIM PUCKOM, MOXHO 136e-
Xatb, NO3TOMY pedppakLMOHHbIE 1
XMpypruyeckme HakTopbl CTaHo-
BSITCS BCe 60Nee 3Ha4UMbIMKM s
YCMELUHOr0 Mexofa TpaHenaxTa-
LM POroBuLibI.

YT06bI M36€XaTh yBENMYEHME
acTurmatnama nocne yaaneHus
LBA, ANs CKBO3HOW KepaTonnacTu-
Ki AOMXHA UCMOMb30BaTbCS Takas
cucTeMa TpenaHauui, Kotopas
06eCneynT CUMMETPUYHOE 1 6e3
HaTSHKEHWUS PA3MELLEHNE TPAHC-
nnaHTaTa u3 poroBuLbl JOHOPa B
BbIPE3aHHOE B TKaHSX PeLmMnveHe-
Ta NI0Xe C KOHTPY3HTHBIMMW KpasiMm,
KOTOPbIE NO3BONSHOT OCYLLECTBUTD
TOYHOE W BOLOHENPOHULAEeMOe
conocTasneHne. 3TuM TpeboBsa-
HWSM K ONTUMANbHON TpenaHa-

LM B HACTOSLLEE BpeMs NyuLue
BCEro 0TBEYAET HeMexaHn4eckas
nasepHas Tpenasauus.hcnons3o-
BaHue heMTOCEKYHAHOIO nasepa,
KOTOPbIIA HAXOAMTCS B HALLEM
pacnopsxeruu B Xombypr / Caape
¢ asrycrta 2008 roaa, no3sosuT B
OyLyLiem aenatb 3-MepHble Cpesbl.
JononHuTeNbHO K «3ybuam» 1 «na-
3am», Nas3ep MOXET BbITb 3anpo-
rpaMMUpOBaH ANst CO3aHNs ApYrux
«KTH0Y-3aMOK» KOHCUrypaLmii
(Hanpumep, B (hopme nepeBepHyTO-
ro rpu6a) no Kparo TpaHcnnaHTara,
C Lienbio 06eCneynTb BOLOHENPOHM-
LiaeMoe 3aKpbITHe paHbl 6e3 LWBOB.
C hemTOCEKYHIHBIM NA3epoM,
MeuTa MUKpPOXMpypra 0 «6ecLLoB-
HOW KepaTonnacTuke» MOXeT ObITb
peanu3oBaHa («3aBnUHUMBAKOLLAACS
Kpbllwka Xombypr«) (puc. 11).
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Fig. 11: “Homburg screw graft” —
future vision of “no-stitch kerato-
plasty” using femtosecond laser

technology
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Wound Care
Beyond Plasters
and Dressings

From Science to Clinical
Approach in Chronic Wounds

Introduction

Wound healing is a complex
and well organized biologi-

cal process. For successful
healing all phases of wound
healing must occur in the
discrete sequence and time
frame. Many factors interfere
with at least one phase of this
process and are causative for
improper or impaired wound
healing resulting in a chronic
wound. Diabetes mellitus ac-
counts for the development
and chronification of wounds
through many mechanisms
with neuropathy and peripheral
artery disease being the most
important reasons for traumatic
events. Reduced pain sensa-
tion, malnutrition and loss of
perfusion are the main problem
patients as well as medical
doctors have to overcome.
The following article describes
methods for adequate wound
care which recently have en-
tered the clinical.

Peculiarities of Diabetic foot
Diabetic foot (DF) appears
frequently as a concomitant
illness of diabetes mellitus.
During lifetime 4-10% of the
diabetic patients suffer from
DF. Despite increasing observa-

tion, the complications caused
by diabetic foot still frequently
lead to loss of the extremity.
This means that diabetes mel-
litus is one of the main causes
of non-traumatic amputation
worldwide. The prognosis for
patients with amputation is un-
favorable. Survival rates among
patients who have undergone
amputation within the past
three years are below 50%.

In nearly every second patient
the second extremity is also
amputated within 5 years.

The deranged metabolic state
of diabetic patients may lead
to complications, which are
the basis for the development
of diabetic foot syndrome and
which are designated as a
primary disease. Diabetic poly-
neuropathy (PNP), peripheral
arterial occlusion disease
(PAOD), and diabetic osteoarte-
riopathy (DOAP) are among the
primary illnesses associated
with diabetes mellitus. Occur-
rence of one of these primary
illnesses or a combination of
them is present then an even
small trigger event can lead to
injury. Pronounced inflalmma-
tion contributes to a worsening
of the clinical situation that
may result in necreosis.

XpoHuyeckue paHbl

JleyeHue XxpoHHUye-
CKUWX paH 6e3 runca
U NOBA30K

OT Hay4HbIX pa3paboToK
K KNIMHUYECKOM NPaKTUKe

BsepneHue

3axvBnenve paH npeacTasnseT
€060 CNOXHBIA WU XOPOLLIO OpraHm-
30BaHHbIA 61MONOTMYECKNIA NpoLece.
[ins ycnewwHoro 3axxueneHns Bce
€ro asbl JOMKHbI NPOU3ONTH B
onpedeneHHoi nocneaoBaTenNb-
HOCTU 1 B OMPEAENeHHbIE CPOKY.
MHorve akTops! MOryT NOBNUSATH
BCEro0 NuLLb Ha 04Hy hady aToro
npouecca u cTaTb NPUUNHON 6onee
ANNTENBHOrO 32XKUBNEHUS UV NpK-
BECTM K 06pa30BaHMI0 XPOHUYECKMX
paH. CaxapHblit anabeT NPUBOAMT K
BO3HUKHOBEHWIO M XPOHWUMKaLMH
paH NoCPEACTBOM MHOMMX MEXaHM3-
MOB, CPEAN KOTOPbIX HelponaTus

1 3a60neBaHns nepudepnyecKnx
apTepuii ABNSKTCS Hanbonee Bax-
HbIMI MPUYMHAMM 3TOTO MpOLiecea.
CHuxeHre 60NeBOI YyBCTBUTENb-
HOCTW, HapyLUEHWE MUTaHKS 1
yXyOLUeHue nepdysum SBASOTCS
OCHOBHbIMM Npo6yieMamm, KoTo-
pble NAUMEHTbI 1 Bpayu [OMXKHbI
npeogoneTsb. Cnepytowas ctaTbs
OnUCbIBAET METOAbI 8iEKBATHOMO
NEYEHMs PaH, KOTOpbIE B NOCNEA-
Hee BPEMS NOSBUNUCh B KIMHUYE-
CKOM MPaKTHKE.

OcobeHHoCTM auabeTUYECKON
CTOMbI

[vnabetnyeckas ctona ([C) vacto
NnosBNAETCA B Ka4eCTBe ConyTCTBY-
toLero 3aboneBaHms caxapHoro

anabeTa. Mpun xu3Hm ot 4% Ao
10% 60NbHBIX C caxapHbIM Ana-
6etom cTpagatoT [IC. HecmoTps Ha
BCe ynyyLlatoLeecs HabnoaeHne
3a NauneHTamu, OCMOXXHEHMS, Bbl-
3BaHHble [1C, no-npexxHeMy 4acTto
NPMBOAST K NOTEPE KOHEYHOCTMU.
OTO 03HA4aeT, YTo caxapHblii ana-
6eT 0CTaeTCs 04HON U3 OCHOBHbIX
MPUYNH HETPABMATUYECKO
amnyTauumu Bo Bcem Mupe. porHo3
ANS NAUMEHTOB € amnyTaumei
ABNSETCS HEONAronpUATHbIM.
BbI>XMBaeMOCTb CPEAN NaLNEHTOB,
KOTOPbIE NOLBEPTINCH amnyTa-
LMK, B TEYEHME NOCTEeHNX TPEX
neT Huxe 50%. Moyt y Kaxaoro
BTOPOro MauueHTa B Te4eHune 5 neT
Oblna amnyTUpoBaHa BTOpas KOHeY-
HOCTb. HapyLUeHHbIA MeTabon3M
y BONbHBIX C caxapHbIM AnabeTom
MO>ET MPUBECTM K OCTIOXKHEHMSM,
KOTOPbIE SBNSKOTCS OCHOBOMW s
pa3BuTUs CUHAPOMA AnabeTnye-
CKOW CTOMbI, KNAacCMLUMPOBAHHO-
ro Kak 0TAenbHoe 3abonesaHue.
[uabetnyeckas nonuHeponaTus,
OKKJTH03WOHHas 60M1e3Hb nepu-
thepuueckux aptepuin (OBMA) u
AnabeTndeckas ocTeoapTponartms
SBNSKOTCSH 0AHUMM U3 OCHOBHbIX
3a601eBaHuit, KOTOPbIE CBA3aH

C caxapHbiM anabeTom. Hanuuve
OLIHOrO 13 3TVX 3a60NeBaHNIA U
X COYETAHME MOXXET NPUBECTY
AAXE MPW HE3HAYUTENbHOW TPaBMe
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Types of Diabetic Foot

Syndrome

Polyneuropathy (PNP) and in-

fection (around 24% of cases)

is identified by diabetic poly-
neuropathy in it sensory, motor
and autonomous forms, by
wounding of the foot in typical
areas that are particularly ex-
posed to pressure, by bacterial
superinfection with tendancy
to spread out quickly and with-
out perception by the patient.

Peripheral arterial occlusion

disease / ischemic gangrenous

foot (around 29% of cases)
often is a consequence of
generalized macroangiopathy,
caused by a high risk of athero-
sclerotic and atherothrombotic
events in these patients. Intial
ulcerations or necroses are
found at extremities or in the
heel area (gangrene) that, at
first, are not infected. The third
form of diabetic foot is best
described as a neuropathic
macroangiopathic foot (around

48% of cases) and is a combi-

nation of the above described

clinical pictures.

Microcirculation disorders

accompany all clinical mani-

festations of diabetic foot and
worsen the prognosis.

Disorders of peripheral arte-

rial occlusion disease in non-

diabetic patients are graded

in their severity, according to

Fontaine’s classification:

e Stage 1: Proven stenosis or
occlusion or absence of pulse
at rest

e Stage 2a: Claudicatio inter-
mittens, Walking distance
> 200m

e Stage 2b: Claudicatio inter-
mittens, Walking distance
< 200m

e Stage 3: Pain at rest possible
start of trophic disorders

e Stage 4: trophic disorders
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with tissue collapse (ulcer,
necrosis, gangrene)

The Rutherford scale consists
of three grades and six catego-
ries:

¢ Mild claudication

¢ Moderate claudication

e Severe claudication

® |schemic pain at rest

e Minor tissue loss

* Major tissue loss

In Fontaine stages 3 and 4 the
extremities are threatened by
extremity ischemia, if, along
with clinical symptoms, ankle
and toe pressure shown by
assessment of ankle-brachial-
index (ABI) are reduced.
According to the criteria of the
second European Consensus,
critical extremity ischemia (CLI)
is present when the following
criteria are fulfilled:

e Continuous, recurring pain,
pain at rest requiring analge-
sic for more than two weeks

e systolic ankle pressure of
<50 mm Hg of systolic toe
pressure of <30 mm Hg

Or

¢ Ulcerations or gangrene that
have been present for more
than two weeks and that are
not healing, in combination
with the above mentioned
Doppler pressures

e |f available TcpO2 < 30 mm
Hg

The grading of macroangiopa-

thy according to Fontaine (stag-

es lla and Ill) is not to be used
in diabetic patients because of
neuropathy as a confounder
and must be judged according
to other criteria. In comparison
with peripheral arterial occlu-
sion disease in non-diabetic
patients, macroangiopathy in
diabetic foot syndrome is char-
acterized by:

K MOBPEeXAeHnto TkaHen. Boipa-
XKEHHOE BOCnasneHue cnocodcTeyeT
YXYALIEHMIO KIIMHUYECKON KapTUHbI
1 MOXET MPUBECTU K HEKPO3Y.

®opMbl cuHAPOMa AuabeTunye-
CKOii cTonbI

MonuHeiponaTtus 1 MHdekuus (oko-
no 24% cny4aes), KOTOpble pac-
CMaTpMBAKOTCA Kak auabeTndeckas
MOMMHENPONATHs B CEHCOPHOM,
MOTOPHO 1 aBTOHOMHOM popmax,
nopaXxarT CTOMy B TUMUYHbIX
06nacTsx, 0C06eHHO NOABEprato-
LUMXCS AaBNEHNIO, 6akTepnanbHoN
CynepuHHKLMeEN, KoTopas 6bICTPO
PacnpOCTPAHAETCS 1 He OLLyLLa-
eTCs nauneHToM. OKKITO3MOHHAs
6011e3Hb NepuepuyecKux apTepuil
/ VLIEMWNYECKAS raHrpeHO3Has
cTona (okono 29% cny4aes) 4acTo
ABNSETCS NOCNEACTBMEM reHepanm-
30BaHHOI MakpoaHr1nonaTum, KoTo-
pas ABNSETCS NPUYNHON BbICOKOrO
pucKa pa3BUTMS aTepocKIeposa u
aTepoTpombo3a y 3TUX NaUnMeHTOB.
MepBrYHble A3BbI UM HEKPO3bI,
NOSIBNSIHOLUMECS HA KOHEUHOCTSIX
WM B 061aCTH NATKY (raHrpeHa),
BHavane He MHULMPOBaHbI.
TpeTbs (hopMa amabeTnyeckom
CTOMbI fyYLLIe BCErO ON1CaHa Kaxk
HeiponaTnyeckast MakpoaHruo-
natuyeckas ctona (okono 48%
Cry4aeB), 1 NpeACTaBnsgeT cobo
KOMOMHALMIO BbILLEOMMUCAHHbIX
KIMHU4ecKkux cpopM. HapyLuenue
MWKPOLIMPKYISILMW COMPOBOXAAET
BCe KIIMHNYECKIE NPOSIBIIEHNS!
AnabeTN4eckon CToMbl W yxyalaeTt
MpOrHo3.

CumnTombl OBIMA y nauneHToB, He
cTpajarowumx Anabetom, Bospac-
TatoLLe Mo CTENEHN TSHXKECTH, NO
knaccucpukauun OoHTeHa:

» Crtagus |: [lokasaHHble CTEHO3
VNN OKKITKO3MS UMK OTCYTCTBME
nynbca B NoKoe

+ Craans lla: NMepemexatowascs
XpPOMOTA, AUCTaHUNS X0ab0bI
>200 M

XpoHuyeckue paHbl

« Ctapus |IB: Mepemexatowascs
XpPOMOTa, AUCTaHLMA X0Ab06b
<200 M

+ Ctaavs lll: Bonu B nokoe Kak BO3-
MOXKHOE Hayano Tpoghu4ecKux
paccTpoycTB

« Crapms IV: Tpochuyeckwe pac-
CTPONCTBA C pacrnafom TKaHeu
(s13Bbl, HEKPO3, raHrpeHa)

Knaccudmkaums PyTepcdopaa

BKJTOYAET TPM CTEMEHU U LLECTb

Kareropui:

+ Jlerkast xpomota

* YMepeHHast xpoMoTa

« Tshkenas xpomoTa

* Nwemuyeckas 60/b B Mokoe

+ Hebonblume n3MeHeHNs TKaHei

* BblpaXkeHHble NoBpeXaeHNs
TKaHe

Ha ctagusx Il v IV no OoHTery
KOHEUHOCTSM YrpOXKaeT WULLEMUS,
€CNW Hapsay C KMHUYECKUMI NpPO-
SBNEHNAMM, IABNIEHNE B NOLbIXK-
K€ 1 nanbLax CTombl, COrnacHo
NI0ABIXKEYHO-NNEYEBOMY UHAEKCY
CHWXEeHO. B cooTaeTCTBIN C
KpuTepusmu BToporo Esponeiickui
KOHCEHCyCa, KpUTU4eckas mwemms
KoHeuHocTel (KUK) umeeT mecTo,
€CI eCTb COOTBETCTBME Creayto-
LM KPUTEPUSIM:

+ [nuTenbHble, NOBTOPSOLLMECS
6onu, 60nm B nokoe, TpebyroLme
06e360/MBaHus, B TeYeHUE
bonee [iByx Hedenb

+ Cucronnyeckoe Aasneue Ha
noabixke < 50 MM pT.CT., CUCTO-
NMYECKOe [aBNEHUN Ha NanbLie
cTonbl < 30 MM pT.CT.

nnm

* 513Bbl UNW raHrpeHa B TeveHne
6onee [BYX Helenb, KOTOPbIE
He 3a)XMBAIOT, B COYETAHUM Bbl-
LLIEONMUCAHHbIM JONMAEPOBCKUM
[aBMEHNEM

+ TcPO2 (YpeckoxHoe napumans-
HOE AaBreHue K1Cnopoaa)
< 30 MM pT.CT. (€CNK U3MepeHre
LOCTYMHO)



Chronic Wounds

e an earlier starting point

® an enhanced progression

e Mediasclerosis

e an increased distal affection

¢ an affection of the natural
collaterals

These qualities make diagno-
sis of macroangiopathy more
difficult and identify macroangi-
opathy in diabetes as a particu-
larly malign variant with a bad
prognosis and limited possibili-
ties for treatment.

The treatment of macroangiop-
athy in diabetic foot syndrome
follows technically the same
rules as macroangiopathy in
non-diabetic patients. Due to
the characteristics of diabetic
macroangiopathy, the technical
success rate and the long term
effectiveness of revasculariza-
tion methods are, however,
poorer than in non-diabetic
patients.

As diabetic foot is a condi-
tion that effects the extremi-
ties, frequent operations with
higher risks of complications
and failure are still carried out,
because even a slight or short
term improvement in the heal-
ing of a threatening lesion can
prevent major amputation. As
surgical processes and techni-
cal options have been im-
proved since the last years the
risk of a patient and the rate of
failure have been minimized.
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Wound Challenges

The impaired healing of both
diabetic foot ulcerations
(DFUs) and acute cutaneous
wounds involves multiple
complex pathophysiological
mechanisms. DFUs are always
accompanied by prolonged
hypoxia, either derived by
insufficient perfusion or insuf-
ficient angiogenesis, is detri-
mental for wound healing.
Hypoxia can amplify the early
inflammatory response which
after hemostasis is the se-
cond phase of wound healing,
thereby prolonging injury by
increasing the levels of oxygen
radicals. Hyperglycemia can
also add to the oxidative stress
when the production of ROS
exceeds the anti-oxidant capa-
city. The formation of advanced
glycation end-products (AGEs)
under hyperglycemia and the
interaction with their receptors
(RAGE) are associated with
impaired wound healing in dia-
betic mice as well. High levels
of metalloproteases (MMPs)
are a feature of diabetic foot
ulcers, and the MMP levels in
chronic wound fluid are almost
60 times higher than those in
acute wounds. This increased
protease activity initiates tissue
destruction and inhibits normal
repair processes. Defective T-
cell immunity, defects in leuko-
cyte chemotaxis, phagocytosis,
and bactericidal capacity, and
dysfunctions of fibroblasts and

Knaccudukaums makpoaHruonatum
no QoHTeHy (cTagmu lla v 1) He
MOXET 6bITb MCMOMb30BAHA ANs
60MbHbIX CaxapHbIM AnabeTom
13-3a HeMponaThu, Kak Uckaxaro-
Lwero chakTopa, U [OMXKHA OLEHM-
BaTbCs B COOTBETCTBUN C APYrMU
KpuTepusimu. 1o cpasHeHuto ¢
OBIA y naunenTos 6e3 caxapHoro
avabeta, MakpoaHrnonatus npum
CUHIPOME AnabeTU4ecKoi CToMbI
XapakTepuayeTcs:

* PaHHWUM HavanoMm

* BbICTPbIM Pa3BUTHEM

* MeJmMasnbHbIM CKIepo3oM

* MPEVMYLLECTBEHHBIM NOPXKEHM-
€M UCTanbHbIX 0TAEN0B

* MOPaXeHMeM KonnaTepanbHbix
apTepui

OT1 0CO6EHHOCTM 3ATPYAHSAIOT
ANarHoCTUKY MakpoaHruonaTuu u
XapakTepuaytoT MakpoaHruona-
THIO NPK CaxapHOM JuabeTe Kak
0C060 3710Ka4ECTBEHHbI BapUaHT
C MIOXMM MPOrHO30M W OrpaHu-
YEHHbIMW BO3MOXHOCTSIMM NSt
neyeHus. JleyeHne MakpoaHruona-
TUW NPY CUHAPOME ANaBeTUHecKoi
CTOMbI NPOBOAMTCS MO TEM Xe
npasuaaM, 4To 1 NpK MaKpoaHruo-
naTuv y naumeHTos 6e3 caxapHoro
avabeta. M13-3a 0CO6EHHOCTE
AnabeT4ecKoi MakpoaHruona-
TIW, NOKA3ATENM TEXHUYECKO
YCNELIHOCTY 1 3hHEKTUBHOCTY
METO[0B peBacKynsapu3aLnm B
[ONrOCPOYHOI NEPCNeKTUBE XYXKe,
4eM y NaumeHToB 6e3 caxapHoro
anabeTa. Mockonbky [1C sBnsgeTcs
COCTOSIHMEM, KOTOPOE MopaXaeT

XpoHuyeckue paHbl

KOHEYHOCTH, OMepaLmi ¢ NOBbILLEH-
HbIM PUCKOM OCTIOXHEHMIA U Heyaau
BbINOMHSIKOTCS NO-NPEXKHEMY, TaK
KaK jaxke He3HA4UTENbHOE UK
KPaTKOCPOYHOE YNyuLLeHWe 3a-
XXWBNEHWUS MOXET NPeAoTBPaTUTL
amnyTaumi.

HoBble noaxoabl B ieveHuu paH
lnoxoe 3axwvBneHue auade-
Tuueckoi s38bl ctonbl (JAC) n
OCTPbIX KOXHbIX paH 06YCNOBNEHO
HECKOJIbKUMM CIOXHbIMK NaToghu-
310MIOTMYECKUMM MEXAHU3MaMN.
[4C Bcerpa conpoBoxaaeTcs
LNUTENbHOM TMMOKCHEN 3a cueT
HEAO0CTaTOUHOM NepAy3nm uim
HEAO0CTATOUHOrO aHr1oreHesa,
KOTOPbIE Nary6Hb! ANs 3aXKUBNEHNS
paH. [MnoKcus MOXET yeunmneaTh
PaHHui BOCNannUTeNbHbIii 0T-

BET, KOTOPLIN SABNSIETCS BTOPOA
ha3on 3aXMBNEHNS paH nocne
remMocTasa, NpoafieBast TeM CambiM
NOBPEX[EHNE 3a CHET YBENMYEHMS
YPOBHS! KUCNOPOHbIX PaANKAnoB.
TMNepraMkeMnst TakxXe MOXeTe
[06aBUTb OKUCIUTENbHBINA CTPECC,
KorpAa BbipaboTka akTUBHbIX hOpM
KMCNOpOAa NPeBbILLAeT aHTMOKCH-
LAHTHYO MOLLHOCTb.
DopM1pOBaHIe KOHEYHOT O NPo-
AykTa rnukvposanmns (AGEs) npu
TUNEpraMKeMUn 1 B3auMogeit-
cTBme ¢ ux peuentopammn (RAGE),
CBSA3AHHOE C NJIOXUM 3aXKMBJIEHNEM
paH, 661710 OTMEYEHO Y MbILLEN

C amabeToM. Bbicokui ypoBeHb
meTtannonpoteas (MMP) ssnsieTcs
ocobeHHocTb [AC, 1 ypoBeHb
MMP B XXU1ZKOCTH U3 XPOHUYECKUX
paH no4tu B 60 pas BblLLe, YEM MpH



Chronic Wounds

epidermal cells contribute to an
inadequate bacterial clearance
and delayed or impaired repair
in individuals with diabetes
mellitus.

Taking these local challenges
into account the wound care of
today has to be accepted as a
concert of traditional and new
therapeutic options. These
newer concepts of wound
care include the application

of platelet rich plasma or
isolated growth factors, low
level laser therapy, vacuum as-
sisted wound closure, maggot
therapy, and stem cell therapy
which are typically used as
adjuvant treatments along with
the standard of care for treat-
ment of DFU. Standard of care
therapy includes debridement,
frequent dressing changes,
and compression for wounds
originating from vascular insuf-
ficiency. Debridement is crucial
to promote wound healing in
DFU as it removes devitalized
tissue (callus, necrotic and
infected tissue) and generates
and fresh, healthy wound bed
resembling the acute wound
situation. It reduces the bacte-
rial load and is applied mainly in
neuropathic ulcers. Off-loading
using contact walkers with
custom orthotics to keep the
patient in his daily situation

is to preferred compared to
the use of total contact casts
because of the possibility for
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wound inspection and dressing
change. The dressings should
remove exudate, but keep a
moist environment, should
protect against contamination,
does not cause trauma when
removed, and leave no debris
on the wound bed. Dressings
can thus be individually dif-
ferent from patient to patient.
The ideal dressing should
create a moist wound bed that
enhances the healing process
and prevents desiccation of the
wound.

In addition to the close in-
spection of the wound and
selection of the right wound
treatment, the possibility of
an infection should be taken
into account and validated by
laboratory evaluations, microbi-
ology assessment and diag-
nostic imaging. Clinical signs of
infections are present if there
is obvious purulent drainage
and/or the presence of two or
more signs of inflammation
(erythema, pain, tenderness,
warmth, or induration).
Management of infection is
crucial for achieving wound
healing in short time. The
application of low level laser
therapy to overcome local
infection instead of antibiotic
therapy has been reported in
selected cases but up to now
there is no clinical evidence
from controlled trials support-
ing this concept.

OCTPbIX paHax. J7a NoBbILLEHHAS
aKTMBHOCTb NpOTEA3 NHULMMPYET
pa3pyLUeH1e TKaHW 1 NoAaBnsieT
HOPMarbHbIE MPOLIECChI 3aXKMB-
neHusi. Hapywexue T-KNeToUHOro
UMMYHWUTETA, NENKOLMTAPHOrO
xemoTakcuca, harouuTosa, 6ax-
TEPULUNIHON aKTUBHOCTH, @ Takxe
AMChyHKUMS hrbpoBNacToB 1
KNeToK 3nuaepmmnca, Croco6CTByOT
HeafeKBaTHOM 6akTepuanbHo
OYMCTKE M 3a[EP>KKE UM HapyLue-
HUIO 32XXMBNEHUS Y ML, C caxap-
HbIM finabdetoM. C yueToM 3Tux
MECTHBIX (DaKTOPOB, NeYeHne paH
[OMMKHO COYETaTb TPAAULMOHHbIE U
HOBbIE TEPANEBTMYECKUE METOSDI.

HOBbIA NOAXO0A K NEYEHNHO paH
BKJHOYAET NPUMEHEHME NNa3mbl,
o6oraLeHHon TPoMOoLUMTaMK Min
M30/IMPOBaHHbIX (PAKTOPOB POCTa,
Na3epHyto TEPanuI0 HU3KOrO YpoB-
H$1, BaKyyMHOE 3aKpbITHE paHbl,
Tepanuto IMUMHKaMM 1 NieveHne
CTBOJIOBbIMW KNETKAMM, KOTOpbIE
06bIYHO UCMONbB3YKOTCS B KA4eCTBe
BCMOMOraTesbHO/ Tepanum Hapsay
CO CTaHAAPTHOW MeANLIMHCKO
nomoLbto ans nevenus AAC. Crtan-
AapT NeYeHns BKYaeT B cebs
XMPYPruyeckyto 06paboTky, 4acTble
CMEHbI NOBSI30K M KOMMPECCHIO PaH,
BbI3BaHHbIX COCYAUCTON HeoCTa-
TOYHOCTBH.

Xupyprudeckas 06paboTka paHbl
UMEET peLuarolLLiee 3HaueHmne

AN YCKOPEHNS 32XKMBINEHNS paH
npu [OAC, Tak kak yaanstoTces
OMEpTBEBLUNE TKaHu (MO30MH, He-
KPOTMYECKNE U MH(DUUMPOBAHHbIE

XpoHuyeckue paHbl

TKaHK) 1 POPMUPYETCS CBEXEE,
300POBOE PaHEBOE N0Xe, Kak npu
OCTpO¥A PaHEBOW CUTyaLnmn. 310
CHWXXAET 6akTepranbHyto Harpysky
W NPUMEHSIETCS B OCHOBHOM NPy
HeponaTU4ecKnxX A3Bax.

Vicnonb30BaHWe CHUMAtOLLMX
Harpy3Ky Ha Hory XOLyHKOB W
WHAMBMAYaNbHbIX OPTONEANYECKMX
NPMCNOCOBNEHNH, COXPAHAOLLIMX
aKTMBHOCTb NauyeHTa, Npeano-
4TUTENbHEE, YEM HaNOXXEHNE
FMNCOBOM NOBSI3KMW W3-32 BO3MOX-
HOCTW ANt OCMOTPA PaH 1 CMEHbI
noBs30K. [MoBsA3Ka [OMKHA yAansTh
9KCCYaaT, HO COXPaHSTb BRAXHYHO
cpeny, 3alMLLaTh 0T 3apaXKeHus,
He Bbl3blBaTb MOBPEXAEHUS NP
yLAneHn 1 He 0CTaBNSATb YacTuL
B paHe. [10Bs3KM Ans pasHbIx
NauMeHTOB, TEM He MEHee, MOTyT
3HAYMTENbHO OTAMYaTCs
MpeanbHas noBsiaka LOMMKHA CO3-
[aTb BNaXKHOe paHeBoe NOXE, YTO
YAYULLMT NPOLIECC 3aXKMBNEHUS U
NPEAOTBPATMUT BbICbIXAHWE PaHbl.
B monomnHeHue K TwaTensHoMy
HabMoieHNEM 3a PaHOM M BbIBOPY
NpaBKNLHOrO METOAA NIeYEHNS,
cnenyet o6paTuTb BHUMaHWe Ha
BO3MOXXHOCTb MHCDEKLMK, NOS-
TBEPXXAEHHYH NabopaTopHbIMK
aHannsamu, MUKPOBMONOr1YECKYHO
OLIEHKY ¥ AaHHble AUarHoCTUYECKOM
BU3yanuaauun. KnuHudeckue npu-
3HaKN MHAEKLMM NPUCYTCTBYHOT,
€CIN CYLUEeCTBYET 04YEBUAHBIA MHOM-
HbliA APEHAX W / Ui Hanuuve AByX
unu 6onee NPU3HaKOB BOCNANEHNS
(apuTema, 60onb, 60NE3HEHHOCTD,
TENno UNn ynnoTHeHue).



Chronic Wounds

Promising results have been
achieved in the treatment of
chronic wounds with plate-

let rich plasma (PRP), either
applied as a plug directly in

the wound bed or as a plate-
let enriched fibrin spray. The
idea behind this concept was
driven by the insufficient ef-
fect of single growth factor
therapy using recombinant
preparations. The PRP is easily
prepared as needed at the
point of care. Whole blood is
taken from a patient, separated
by a two-step centrifugation
process to isolate the platelet
rich fraction from plasma. After
activation with thrombin, the
concentrate can be applied as
a gelatinous platelet gel directly
to the wound or as a spray in
combination with fibrin. PRP
offers several advantages over
the application of single growth
factors. As an autologous
preparation, PRP is safer to use
than allogenic or homologous
preparations and is free from
concerns over transmissible
diseases. No special consid-
erations regarding safety are
needed.

PRP functions as a tissue
sealant and “drug delivery
system”. It contains a variety
of growth factors which upon
activation are liberated from
the a-granules like platelet
derived growth factor (PDGF)
transforming growth factor-3
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(TGF-R), platelet factor 4

(PF4), and vascular endothelial
growth factor (VEGF) just to
mention a few of them. The
mode of action is through a
direct impact on wound healing
and an indirect effect in attract-
ing un-differentiated cells in the
newly formed wound matrix
and triggering cell division. PRP
suppresses cytokine release
and limit inflammation by the
interaction with macrophages.
Taken together these effects
promote capillary growth, ac-
celerate epithelialization and
thus enhance tissue healing
and regeneration. PRP has
demonstrated antimicrobial
activity against Escherichia

coli, Staphylococcus aureus,
Candida albicans, and Crypto-
coccus neoformans which are
often detected microbials in
DFU. Although clear evidence
from controlled clinical trials is
missing this application is used
successfully in many special-
ized wound care centers. Data
are available from many ap-
plication studies including own
experiences over the last ten
years, which led to the clinical
routine use of this method in
our center.

The continuous or intermittent
application of subatmospheric
pressure to the surface of

a wound is called “Nega-

tive pressure wound therapy
(NPWT)", or, more often “vacu

Jleuerue nHexumnm nmeeT
peLLaroLLiee 3Ha4eHre ang 3a-
)KMBJIEHUS PaH B KOPOTKNE CPOKM.
O npuMeHeHne NasepHoii Tepanuu
HW3KOr0 YPOBHS C LENbIO NOAABNE-
HWS! NIOKaNbHOK MHADEKLIMM BMECTO
aHTUbaKTepuanbHoON Tepanuu, yxxe
€CTb CO0BLLEHNS, HO [0 CUX NOP
HET HUKaKNX KITMHUYECKNX A0Ka3a-
TENbCTB B X04€ KOHTPONMPYEMbIX
WCMbITaHWI B NOAAEPOKKY 3TOM
KOHLienumu.

O6HapexvBaroLme pesynbTaThl
ObInn JOCTUIHYTbI NPX NEYEHUM
XPOHUYECKMX PaH nna3mon, 060-
raweHHon Tpombouutamu (MOT),
KOTOpas IM6O HEMOCPEACTBEHHO
BBOAMNACH B PaHy UM UCMOSb30-
Bacs OMBPUHOBLINA Cripei, 060-
raleHHblit TpomboumrTamu. Noes
9TOM KoHUeNumu Bbina 0bycnosne-
Ha HeLoCTaTo4HbIM APEKTOM OT
Tepanum 0aHUM haKTopoM pocTa ¢
MCMONb30BaHNEM PEKOMOUHAHTHbIX
npenapatos. MOT nerko nony4atot
no Mepe HEOOXOANMOCTY TaM Xe,
rae neuuTcs nauueHT. LienbHyto
KPOBb, B3SITYI0 Y NALMEHTa, cenapu-
PYIOT B [Ba 3Tana B LEHTPUYre,
4TO6bI BbIAENUTH PpaKLmIo, 060-
raleHHyto TpomboumTamu. Mocne
akTuBaumu TPOMBMHOM, reneobpas-
HbI KOHLEHTPAT MOXET Hakna-
AbIBATbCS HEMOCPEACTBEHHO Ha
paHy UM UCroNb30BaThLCS B BUAE
aspo30.s B CoYeTaHUm ¢ pubpu-
Hom. 10T umeeT psg npenMyLecTs
MO CPABHEHMIO C NPUMEHEHUEM
OTAeNbHbIX (hakTopoB pocta. Kak
ayTonormyHbliA npenapar, MOT
sBnseTcs 6onee 6e30nacHbIM B

XpoHuyeckue paHbl

WNCMONb30BaHNK, YEM ansloreHHble
WA TOMOSIOTNYHbIE Npenaparsl, 1
YCTPaHSET BO3MOXHOCTb Nepe-
Aa4m MHDEKUMOHHBIX 3a6onesa-
HUiA. Hukakux cneumanbHbix Mep,
KacaroLLmxcst 6e30MacHOCTH, He
TpebyeTcs. MOT dyHKUMOHMPYET U
B KQYECTBE repMeThka TKaHu 1 kak
«CUCTEMA [OCTaBKM NEKapCTBEH-
HOro cpefcTBa». OHa COREPXMT
pasfunyHble PaKTopbl PocTa,
KOTOpble NOCAe aKTUBAaLMK BbICBO-
60X ATCA U3 a-rpaHyn: Tpombo-
uMTapHblii haktop pocta (PDGF),
TpaHchopMUpyroLMiA hakTop
pocTa-18 (TGF-3), TpombounTapHbIii
takTop 4 (PF4) v chakTop pocta
aHgoTenus cocynos (VEGF), n ato
ML HEKOTOPbIE U3 HUX. Mexa-
HU3M [EeNCTBMS OCYLLECTBASETCS
yepes HenocpPeACTBEHHOE BNUSHUE
Ha 3a)XMBJEHNE PaH M KOCBEHHbI
3chpekT npusneyeHus audde-
PEHLUMPOBAHHbIX KNETOK B HEAABHO
ChOPMMPOBaHHYH MaTPULY paHbl 1
3anyck Kneto4Horo genenus. NMoT
NOAaBNSET BbICBOOOXAEHWE LUNTO-
KMHOB 1 OrpaH14MBaeT BOCMAneHne
Mpv B3aMMOJEHCTBUM C MaKpo-
tharamu. Bmecte atn achpexTbl
Cnoco6CTBYHOT POCTY KanUnnspos,
YCKOPEHMIO 3MMUTenu3aumm u Tem
CaMbIM MOBbILLIAKT 3AXKMBIIEHNIO U
pereHepaumio TKaHemu.

MOT npoaemoHcTpMpoBana
AHTUMUKPOOHYHO aKTUBHOCTb

B OTHOLLeHUW Escherichia

coli, Staphylococcus aureus,
Candida Albicans u Cryptococcus
neoformans, KOTOpble 4acTo Bbl-
penstotcs npu AAC. HecmoTps Ha
T0, YTO YETKME [OKA3ATENBCTBA,
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um-assisted wound closure
(VAC)". NPWT has become

a popular treatment modality
for the management of many
acute and chronic wounds
since the last years. Although
clinical evidence showing the

superiority of VAC-therapy over

conventional wound dress-
ing techniques for all wound

types is lacking, the use of this
therapeutic concept is increas-

ing. Due to the heterogeneity
of wounds included in clinical
trials the available data do not
convincingly support the gen-

eral use. From a practical point

of view and the experience in
treating DFU the granulation
process can be stimulated by
this procedure, which strongly
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supports the use in selective
cases. VAC improves the local
blood flow, increases granu-
lation tissue formation and
decreases bacterial coloniza-
tion. Excess interstitial fluid

is removed from the wound,
small blood vessels are de-
compressed and blood flow is
increased. Thus the nutritional
situation and the local perfu-
sion are improved, supporting
the wound healing process.

A data acquisition throughout
Germany has been started to
evaluate and demonstrate the
positive effect of NPWT in
DFU.

The concept of maggot therapy
or maggot debridement thera-
py (MDT) is best described as

NOMyYeHHble NPy KOHTPOMMpye-
MbIX KIIMHUYECKNX UCTIbITaHUSIX,
OTCYTCTBYIOT, 3TOT METOA YCMELIHO
NCNONb3YeTCs BO MHOTUX Creuy-
anuanpoBaHHbIX LieHTpax. [anHble,
MONYYEHHbIE B X04€ MPUMEHEHMS,
BKJIt0Yast COBCTBEHHDBIN OMbIT B
TeYeHue nocneaHue AecaTv ner,
CMOCOBCTBYHOT LIMPOKOMY MC-
NoMb30BAHWMIO JAHHOTO METOAA B
KIMHUYECKOW NPaKTUKE U B HaLLEM
LieHTpe.

MeToa AnUTENLHOTO MK Npepbl-
BMCTOrO UCMONb30BAHNUS MOHUKEH-
HOrO iaBNIeHNst Ha NMOBEPXHOCTY
paHbl HOCUT Ha3BaHue «JleyeHne
paHbl OTPULATENbHLIM aBfIEHNEM
(JTPOL)» nam «BakyyMHOe 3aKpbl-
Tue paHbl (B3P)». 3a nocneanwe
rofb! IPOJ cTano nonynsipHbIM
METOLOM JIEYEHNSt MHOTUX OCTPbIX

The “Herz- und Diabeteszentrum Nordrhein-Westfalen”
(Heart and Diabetes Center North Rhine Westphalia -

HDZ NRW) is one of the leading international treatment

centers for cardiac, vascular and diabetic diseases. Over
100,000 successful cardiosurgical operations and 250,000
cardiac catheter examinations are testimony to our wealth
of experience. Having performed over 1,900 heart trans-
plants, the HDZ NRW is one of the world's largest cardiac
transplantation centers. The university clinic is not only
renowned for its outstanding medical expertise but it also
offers its patients excellent health care and exceptional

comfort.

Herz- und Diabeteszentrum NRW

Heart transplants
Artificial heart implantations
Heart pacemakers

XpoHuyeckue paHbl

W XPOHMYECKMX paH. HecMoTps Ha
TO, HYTO KIIMHUYECKME loKa3aTeb-
CTBA, yKa3sbIBaroLUMe Ha NpenmyLLe-
ctBa B3P-Tepanuto, no cpaBHEHNIO
C 06bI4YHbIMM METOAAMM 3AKPbITUS
BCEX TUMOB paH OTCYTCTBYET,
NPUMEHEHNe faHHO0 NevebHOro
MeTOfa pacTer.

B ¢cB5i31 ¢ HEOLHOPOLHOCTHIO

PaH, BKIFOYEHHBIX B KITMHUYECKME
WUCMbITAHNS, UMEIOLLMECS faHHblE
He J0Ka3bIBAKOT YHUBEPCANbHOCTb
faHHoro metoga. C npakTnyeckon
TOYKM 3PEHUS U OMbITA NEYEHMS
[5G, ¢ noMoLLbo 3T NpoLeayps!
MOXXHO CTUMYNIMPOBATb NPOLIECC
rpaHynsumMm, YTO NOAHOCTLIO NOJ-
[EePX1BAET 060CHOBAHHOCTb Er0
UCNONb30BaHNS B OTAENbHBIX CNy-
yasx. B3P ynyywwaeT MeCTHbIi Kpo-
BOTOK, yNyuLLaeT (popMUpoBaHm1e

Diabetes Center
m Treating of all forms of diabetic
disease and complications

m Integrated heart and diabetes therapy

m Specialized wound care unit
m Endocrinology/gastroenterology

..................... over 70
................... over 120
.................. over 800

Therapies for patients with metabolic diseases.... over 2,500

Cardiac catheterizations
Patients

All data per year

............. over 10,000
............................................................. over 37,000
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Chronic Wounds

Correct application of a Negative
pressure wound therapy (NPWT) de-
vice on a chronic wound of a diabetic
patient. An open-cell polymer foam
dressing that is conformed to the
wound bed is placed on the wound,
the system is sealed and placed
under negative pressure.

biodebridement. Live, disinfect-
ed maggots (larvae of lucilia
sericata) are positioned into the
wound bed. The biodebride-
ment of the maggots is more
precise and effective than the
surgical debridement can ever
be, and thus the effect on gra-
nulation is more pronounced.
An antimicrobial effect was
demonstrated throughout the
use, and the maggots are thus
often described as “tissue
engineers”. The exact mecha-
nisms by which maggots
improve the wound situation
are currently under debate. Be-
side the debridement activities
the excretions of the maggots
seem to be of impact for tissue
regeneration.

If peripheral arterial disease is
present and causative for DFU,
revascularization and inter-
ventional therapies have to be
applied to restore blood flow
and to overcome nutritional
and perfusion deficit.

It is beyond the scope of this
article to describe the surgical
and interventional procedures,
which have impressively been
improved since the last years.
Treatment decisions in these
patients are individualized and
should take into account life
expectancy, functional status,
anatomy of the arterial occlu-
sive disease, as well as surgical
risk and thus are often multidis-
ciplinary. Open surgical bypass
was regarded as the most
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effective treatment strategy for
limb revascularization in these
patients for a long time. Endo-
vascular procedures treatment
options were improved and are
part of clinical routine in the
angiologic treatment of PAD.
Multimorbidity of the patients
with extensive comorbidities
(atherosclerosis or heart
disease), the anatomic location
of the lesion, or the extent of
the disease, limit surgical inter-
ventions and in subgroups pri-
mary amputation remains the
only treatment option. Periop-
erative mortality in 5% to 20%
of the patients accounts for the
bad prognosis of amputation
as well as the risk for a second
amputation in 30% of cases;
with only 25% to 50% of
subjects achieving full mobility.
The median cost of success-
ful limb salvage is half of the
costs for the management of a
patient after amputation.
Therapeutic angiogenesis
using stem cells, autologous
progenitor cells, growth factors
such as basic fibroblast growth
factor, and transcription fac-
tors such as hypoxia-inducible
factor-a that induce synthesis
of angiogenic cytokines have
been used in critical limb
ischemia patients who lack
options for endovascular or sur-
gical revascularization. Single
growth factor therapy proved
to be insufficient in the treat-

PaHYNSLMOHHON TKaHM M YMEHbLUA-
et 6akTepuanbHblid pocT. M36bITok
WHTEPCTULIMANBHON XMAKOCTH
yOanseTcs U3 paHbl, Menkue Kpo-
BEHOCHbIE COCY /bl PACMPaBNAKTCS
1 KDOBOTOK yBENMuMBaeTCs. Takum
006pa3oM, CUTyaUms C MUTAHWEM W
MECTHO# nepday3nei ynydluaercs,
4TO YNyHLIAET NPOLEeCC 3aXuBre-
Husi paH. B I'epMaHum 6bin Havat
CO0p KIMHNYECKIMX AAHHBIX, 4TOObI
OLIEHNTb 1 MPOAEMOHCTPUPOBATb
nonoxuTenbHbiin achdpexT JIPOL
npu AAC.

KoHuenumio Tepanim ndmHkamm
WA XMPYpPriveckoin 06paboTku
paHbl MMYMHKAMK fyYLLe BCErO 0TO-
GpakaeT TepMuH 61oobpaboTka.
KuBble, fe3NHPUUMPOBAHHBIE K-
unHKK (numHkm Lucilia sericata) no-
MeLLarTCs B paHeBoe noxe. buo-
NIOTMYECKOE OUMLLEHME JINYMHKO
6onee athHEKTMBHO, YEM XMPYP-
rmyeckas obpaboTka u, crnefosa-
TenbHO, 3DEKT rpaHyNMpoBaHus
6onee BbIpaxeH. AHTUMUKPOGHOE
AencTame 6b110 NPOAEMOHCTPUPO-
BaHO B NPOLIECCE MCMOMb30BaHMS,

W HbIHE NIMYMHOK YaCTO Ha3bIBAKOT
«TKaHEBbIE MHXXEHEPbI». TOUHbIE
MEeXaHW3Mbl, NOCPELCTBOM KOTOPbIX
JIMYMHK YyYLIAKOT CUTYaUnto B
paHe, Haxo4ATCs B CTaANM 0BCYX-
AeHUs. Hapsifly C 04MCTUTENBHOM
aKTMBHOCTbH), BbIAENEHNUS IMUNHOK,
Mo-BUANMOMY, OKa3bIBatOT BO3AEN-
CTBUS! HA PEreHepaumtio TKaHew.
Ecnu umeeTcs 3abonesanuve nepu-
(hEpPUYECKNX apTepuin 1 SBNSETCS
npuunHoi AAC, nomxHa 6biTb
NpOBEAEHa PEBACKYNAPM3ALMS U

XpoHuyeckue paHbl

MpaBuIbHOE NPUMEHEHME YCTPOHCTBA
JIPO[] nput neveHnn XpOHN4ECKOM paHbl

Yy nauvmeHTa ¢ AnabeTom. MeHHas nonm-

MepHaa a4encrTasa noBa3ka, COOTBETCTBY-
HoLLast PAHEBOMY IOXKY, Pa3MeLLigHa Ha
paHy, CUCTEMa 3aKPbITA W HAXOAUTCS MOA
oTpuLUaTesibHbIM AaBJIEHUEM.

WHTEPBEHLMOHHAS Tepanus Ans
BOCCTaHOB/IEHMS KPOBOTOKA M
npeojoneHus aeuumTa nuTaHus u
nepdpy3nn. 3a pamkn LaHHoM cTa-
TbY BbIXOAUT ONMUCAHNE XMPYPruye-
CKMX W MHTEPBEHLMOHHbIX METOA0B,
KOTOpblE 3a nocneaHue rofbl Gbinu
3HAUMTENBHO YyuLlleHsl. Pellerne
0 NMOBEJIEHNN TaKOro NIeveHnst Npu-
HUMAETCS NS KaX[0ro nauneHTa
WHAMBMAYANbHO, C YYETOM €ro
OXMAAEMON MPOACIKUTENBHOCTb
XU3HM, COCTOSHWS, aHATOMUM
OBTTA, a Takxe X1pypruyeckoro
pucka, 1 ,TakuMm 06pasom, 4acTo
SBNSETCS MEXANCLUMMNIMHAPHBIM.

B TeueHne AnuTensHOro BpeMeHu
OTKPbITOE XMUPYPrUYECKOE LUYHTU-
pOBaH1e paccMaTpUBanoCh Kak
Hanbonee adhhekTuBHas neyebHas
cTparterus pesackynspusaumm Ko-
HEYHOCTEN Y 3TUX NaUMEHTOB. OH-
[0BACKYNSPHbIE METOAbI NIEYeHNs
b1 YCOBEPLLEHCTBOBAHBI U HbIHE
ABASKOTCS YACTbHO NOBCEAHEBHOM
KIMHUYECKOI NMPaKTUKK B NEYEHWM
3a6oneBanuit nepudepuyeckmx
apTepui.

CepbesHble conyTcTBYHOLLME 3860-
NeBaHWs y NaUKEeHTOB (aTepockne-
P03 K cepAeyHble 3a60neBaHms),
aHaToMMyeckas nokanmaaums u
pacnpocTpaHeHHOCTb npoLecca,
OrpaH14MBAOT BOMOXHOCTb
XMPYPr4ecKoro BMELATeNbCTBa,
W B faHHbIX NOArpynnax nepeuyHas
amnyTauns 0CTaeTCs eAMHCTBEH-
HbIM BapuUaHTOM neyeHns. Mepuo-
nepaum1oHHasi CMEPTHOCTb Nnauy-
EHTOB cOCTaBNseT 0T 5% A0 20

% ¥ SBNSETCS MAOXWUM NPOrHO30M
ANS amnyTaumun, TaKXKe Kak 1 puck



Chronic Wounds

ment of CLI, whereas cellular
based therapies are reported
to be successful at various
study sites. The fact that bone
marrow cells are composed of
extensive complex cell frac-
tions containing many kinds of
undifferentiated stem cells and
differentiated cells obviously
guarantees for successful
application. Implantation of
autologous bone marrow cells
is proven to be an effective and
feasible technique of inducing
therapeutic angiogenesis in
both clinical and experimental
studies. These patients with
no option of either surgical or
endovascular revascularization
might benefit from stem cell
therapy and/or tissue engi-
neering strategies that aimed
at accelerating the natural
processes of vascularization,
angiogenesis, and tissue repair.
Several clinical studies reveal
that the injection of bone
marrow-derived mononuclear
cells results in improvement in
symptoms and healing of ul-
cers in patients with CLI up to
stage IV of Fontaine's classifi-
cation. Again, our own experi-
ences support the use of stem
cells as an adjuvant therapy in
these patients and a combina-
tion with surgical procedures
may accelerate the beneficial
effects.

Conclusive Remarks

Modern wound care has to be
multifaceted and must fit the
special situation a wound/pa-
tient is in. Beside the optimiza-
tion of the metabolic situation
in terms of blood glucose
control, current wound healing
concepts have to be developed
interdisciplinary in case of PAD.
There is no one for all solution
which guarantees for success.
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A combination of traditional
and reliable methods with
new, cell-based therapies often
leads to a successful treatment
and limb salvage. It is impor-
tant to motivate both patients
and clinicians to attempt these
more advanced treatment mo-
dalities to reduce the number
of amputation due to chronic
wounds.

Dr. rer. nat. Bernd Stratmann (PhD)

BTOPOY amnyTaummn B 30% cny4aes,
MPUTOM, YTO TOSBKO

25% - 50% naumneHToB focTUraeTcs
nonHast Mo6unbHoCTb. CpepHsis
CTOMMOCTb YCMELIHOTO COXPaHeHust
KOHEYHOCTM COCTaBNSIET NONOBUHY
3aTpar Ha BefeHWe naumeHTa no-
Ccre amnyTauum.

TepaneBTUYECKMIA aHTUOrEHES C
1CMONb30BaHNEM CTBOJOBbIX KNe-
TOK, @yTOMNOMMYHBIX KIETOK-NPes-
LIECTBEHHMKOB, (haKTOPOB POCTA,
TaKux, Kak OCHOBHO (haKkTop
pocTa hurbpobnacTos 1 hakTopos
TPAHCKPUNLMK KaK UHAYLMPYEMbIiA
rUNoKcveit hakTop a, KOTopble
WHAYLMPYIOT CUHTE3 aHMMOrEHHbIX
LIMTOKMHOB, 6bl1 MCMOMNb30BaH

NPV KPUTUYECKON ULLEMUM KOHEY-
HOCTEM y NaLUMEHTOB, Y KOTOPbIM
HEBO3MOXKHO BbIMONHUTb 3HA0BA-
CKYNSPHYHO UMK XUPYPTUYECKYHO
peBackynspuaaumio. Tepanum
TONbKO (HaKTOPOM pOCTa OKasa-
NOCb HEAOCTATOUHOM AN NeYeHNs
KPUTMYECKOM MLLEMMEN KOHEYHOCTH
(KUK), B TO BpeMs Kak KneTo4vHas
Tepanus, Kak coobLiaeTcs, bbina
YCMELHO Npu CCrefoBaHusIX B
pa3HbIx LeHTpax. ToT hakT, uTo
KNeTKW KOCTHOr0 Mo3ra COCTOSIT 13
60MbLLOT0 KOMMNEKCA KNETOUHbIX
(hpakumi, coaepxalLmx MHOro
BMAOB HeANdepeHLMpPOBaHHbIX
CTBOJIOBbIX KNETOK M AnddepeH-
LIMPOBaHHbIX KNETOK, O4EBUAHO,
06€eCneunBaeT ux yCneLHoe npu-
MEHeHwe.

OhheKTMBHOCTb U LOCTYMHOCTb
UMNaHTaLUmM1 ayTONOrNyHbIX
KIeTOK KOCTHOrO MO3ra C LieSbio
WHOYLMPOBaHWS TepanesTUYeCcKoro

Heart and Diabetes Center
North Rhine Westfalia
Ruhr University Bochum
Bad Oeynhausen
bstratmann@hdz-nrw.de

XpoHuyeckue paHbl

aHrmoreHe3a 6bIno OKa3aHo B
X04€ KIMHUYECKMX U SKCNEPUMEH-
TanbHbIX uccneaosanuia. Mauu-
EHTbl, NULLEHHbIE BO3MOXHOCTM
XMPYPrUYECKOW M 3HA0BACKYNSPHOM
peBacKynsapu3aLmm, MoryT Bbl-
urpatb OT Tepanuu CTBOMOBbLIMM
KneTKamu 1 / unn ctpaTerum
TKAHEBOW WHXXEHEPUM, HanpaBneH-
HbIX Ha YCKOPEHWe eCTECTBEHHbIX
MPOLECCOB BACKYNSPM3aLMm, aHrno-
reHesa v BOCCTAHOBMEHNS TKAHEM.
HecKonbKo KNMHNYECKUX uccne-
[OBaHWI NOKA3asno, YTo MHbEKLMS
MOHOHYKEapHbIX KNETOK KOCTHO-
MO3roBOr0 NPOMCXOXXAEHUS NpU-
BOAMT K YMEHbBLLEHNKO CUMMTOMOB
W 3KMBNEHNIO 3B Y NALNEHTOB C
KWK go IV cTagumn knaccndomkaumm
®oHTeHa. M cHOBa, Hall COBCTBEH-
HbliA OMbIT NPUMEHEHNS OMPaBAbI-
BAeT UCMOMb30BaHME CTBOJIOBbIX
KNETOK B KA4eCTBE afbOBAHTHOM
Tepanuu, u B COYETaHUu C X1pyp-
TMYECKUMI MPOLIESypamMmn MOXET
YCUAUTb NONOXMUTENbHBIA 3dhhEKT.

3akniounTenbHble 3aMevaHus
CoBpeMeHHOe NeyeHue paH
LOMXHO ObITb MHOrOrpaHHbIM

W COOTBETCTBOBATH COCTOSIHUIO
paHbl 1 camoro nauuexTa. Momumo
ONTMMM3aLMN METAO0NIMHECKMX
CUTYaUum 3a C4HET KOHTPOMS YPOBHS
FMIOKO3bI B KPOBU, MK HANM4MM
3a60neBanuii nepucepuyeckux
apTepuid, METOLbI 3aXKMBIIEHMS
paHbl LOMXHbI paspabdaTbiBaThCs
MEX AMCLMNIMHAPHO.

He cyliecTByeT eMHOro Anst BCex
NaLMEeHTOB TepaneBTUYECKOro pe-
LLIEHMS, KOTOPOE rapaHTMPOBaso Gbl
ycnex. CoyeTaHne TPaAMLMOHHBIX
W HafleXHbIX METOL0B C HOBbIMM,
KNEeTOYHbIMW TEXHONOMUSIMI HACTO
MPUBOAWT K YCMELHOMY 3a)XMBne-
HUIO W COXPAHEHWIO KOHEUHOCTH.
BaxxHo MOTMBMpPOBaTH Bpayei u
MauMeHTOB K MpUMEHeHUo 6onee
CNOXHbIX CNOCO6OB NeYeHns, ¢
LieNbto YMEHbLLIEHMS Y1cna amnyTa-
LMiA U3-32 XPOHUYECKMX paH.
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Clinical Comparative Study KnuHuuyeckoe uccneposa-
H1e YA0BNeTBOPEHHOCTH

Implant-Supported Mandi-
bular Complete Denture in
Comparison to Total
Prosthetic Restorations in
the Edentulous Mandible

Keywords: Implant supported,
Overdenture, quality of life,
satisfaction, mandible,
edentulous

Background and Objectives
Aim of this study was to
evaluate long-term success

or complications in implant
treatment of the edentulous
mandible. The aim of this study
was specifically to get a state-
ment about the quality of life
and patient satisfaction with
implant-supported prostheses
compared to conventionally
worn prostheses.

Material and Methods

In this study, 56 patients were
followed up clinically.

28 patients with an implant
supported denture were com-
pared with a reference group
of 28 patients with conven-
tional mandibular dentures. In
addition to general information
on medical history, patient
data was collected about total
number of implants, implant
exposure and complications
that may have occurred during
surgical or prosthetic treat-
ment. By evaluating the pano-
ramic radiograph bone quality
and quantity were determined

and the bone loss was docu-
mented. The peri-implant
gingival condition in the pas-
sage area of the implants was
determined by measuring the
Sulcus Fluid Flow Rate (SFFR),
the Papilla Bleeding Index
(PBI), and the plaque index.
Furthermore, an Oral Health
Impact profile (OHIP) was cre-
ated for each patient.

Results

In summary it can be con-
cluded that the quality of life
and satisfaction after implan-
tat-prosthesis treatment is
significantly higher than that of
conventional care patients.
The mean OHIP score was
18.9 points in implant patients,
for the reference group, the
mean score was 35.0 points
(p = 0.035). The results regard-
ing the parameters studied
were similar in women and
men. Complications occurred
very rare.

Conclusion

Related to the results of this
stuy the implant therapy in the
edentulous mandible is regard-
ed as an essential component
of the restorative treatment
that improves the quality of life

[leHTanbHas UMNNIaHToONOrUs

MalueHTOoB NOJIHLIM NPO-
Te30M HUXXHEW YenioCcTH Ha
WMMNIaHTaTax no cpaBHe-
HUIO ¢ 0ObIYHBIM NPOTE30M
6e33y60i1 HWXHEH YentocTy

KntoueBble cnosa: Ha UMMNaHTa-
Tax, YCNOBHO-CbEMHbIiA NPOTe3,
Ka4eCTBO XXU3HM, Y AOBNETBOPEH-
HOCTb, HIKHAS YENOCTb, 6e33y6as

Tesucobl

MpeanocbinkM U Lenu

Llenbto HacTosLero uccnenosa-
HUs BbIna OLEeHKa A0NTOCPO4HOr0
ycnexa wunv OCMOXXHEHMIA UMMNaH-
Tauum 6e33y60in HUXKHEN YenCTy,
a TaKKe nonyyeHne cBeeHnin 06
yYAOBNETBOPEHHOCTM NALMEHTOB
WX NPOTE3aMM Ha UMNaHTaTax u
Ka4eCTBOM >KW3HM N0 CPABHEHNIO C
06bIYHbIMW NPOTE3AMM.

Matepuansl u MeTOAbI

B 3TOM ncCneaoBaHumn Nog KnHu-
YecKuM HabtoieHNEM Hax0AnInChb
56 naumeHToB. 28 nauneHToB ¢
NPOTE30M Ha UMMNaHTaTax CpaBHU-
Banu ¢ KOHTPOJLHOM rpynnom u3 28
NauUNEHTOB C 0ObIYHbIM MPOTEIOM
HUXXHEN YentocTu. B fononHexre

K 06LLel MHopMaLmmn B MCTOpUM
6onesHu 6binn cobpaHbl AaHHbIE

0 KONMYECTBE UMMNAHTATOB,
ANNTENBHOCTY UX HAXOXAEHUS B
POTOBO#A MOMOCTW W OCNIOXHEHUSIX
BO BPEMS XMPYPriuyeckoro uim
OPTONEAMYECKOro Ne4eHus.

C nOMOLLbIO NaHOPAaMHOM PeHTTe-
Horpachuy 6bian ONpPefeneHbl kade-
CTBO ¥ KOIMYECTBO KOCTHOM TKaHM

1 3acpuKcnpoBaHa noTeps KOCTHOM
Maccsl. MepuMnnaHTHoe cocTo-
SIHWE [IeCeH B 06N1acTyh YCTaHOBKM
MMNIaHTaToB BbIN0 ONpeseneHo
nyTeM M3MEPEHNs NoKasaTens Te-
YeHust AECHEBOM XmnaKocTy (Sulcus
Fluid Flow Rate (SFFR)), nHaexca
COCOYKOBOr0 KpoBoTeYeHus (Papilla
Bleeding Index (PBI)), n nhaekca
3y6Horo Haneta. Kpome Toro, ans
KaXXLOro nauueHTa bl cO3aaH
npocaiin 340p0BbS POTOBOA MO-
noctv (Oral Health Impact Profile
(OHIP)).

PesynbTathbl

oaBoas UTor, MOXHO caenathb
BbIBOJ, YTO KQ4ECTBO XXM3HU 1
YAO0BNETBOPEHHOCTb NALMEHTOB
nocne NPOTE3UPOBaHMS Ha UMMNaH-
TaTax 3HaYMTENbHO BbILLE, HEM Y
nauneHToB nocne CTaHAapTHOT0
neyenms. Y naumeHToB ¢ UMMnax-
Tatamu cpegHui 6ann no OHIP
cocTasun 18.9, B KOHTPOSLHON
rpynne - 35,0 (p = 0,035). Pe3ynb-
TaTbl, KACAIOLLMECS UCCNENYEMbIX
napameTpoB, 6bIn NOXOXK Y
XKEHLLMH 1 MY>KUnH. OCNOXHEHMS
0TMEYan1Ch 04YeHb PEAKO.

BbiBoA

CornacHo peaynbTaTam uccrnegosa-
HUSl, NPOTE3MPOBAHME Ha MMMNaH-
Tatax 6e33y60i HIXKHER YENIOCTH
MOXXHO paccMaTpuBaTh Kak OAuH 13
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of affected patients significant-
ly. Due to a low complication

rate it can thus be recommend-
ed to a widespread of patients.

Introduction

Clinical studies have shown
that about one-third of patients
suffer from functional and
psychological problems with
their dentures, particularly

in the edentulous mandible

[1]. While in the edentulous
maxilla sufficient maintenance
for dentures can be achieved,
currently optimal prosthetic
treatment almost is impossible
in the edentulous mandible.
This phenomenon is based on
the remodeling of the bone
due to loss of natural teeth.
The progressive atrophy in the
upper jaw mainly progresses
in the transverse direction and
narrows the maxilla (centripe-
tal) while the width of the man-
dible extends in the transverse
plane (centrifugal) [1-3]. As a
consequence, an unfavorable
jaw base relationship in trans-
verse, horizontal and vertical
alignment arises, which makes
a sufficient maintenance of
mandibular complete denture
virtually impossible [4]. Until
the second part of the last cen-
tury there was only one type
of treatment for this condition
- conventional dentures [4]. The
rehabilitation of these patients
using conventional complete
dentures, no matter how per-
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fectly they are manufactured,
could not fully addressed the
problems of these patients,
either functional nor psycholog-
ical in nature. In 5% to 20% of
patients completed treatment
the result was below their
expectations. The aesthetics
of the upper denture and the
lack of stability of the lower
denture were the main com-
plaints of patients [5, 6]. One
of the factors for dissatisfac-
tion associated with the dental
prosthesis can be attributed

to the level of oral perception
of the patient, a phenomenon
which is referred to as oral
stereognosis. Patients with

a high degree of oral percep-
tion tolerate the limitations of
complete dentures in general
worse [7]. The success of the
rehabilitation of complete den-
tures is variable and depends
on the capacity to adapt from
the treatment. Patient satisfac-
tion is influenced by several
factors like the quality of the
restoration, the extension of
the denture base, the interac-
tion of patient-dentist relation-
ship, past experience with full
dentures, and the psychologi-
cal constitution of the patient
[8]. In harmony these factors
promote the improvement of
the chewing function, clarity of
language and aesthetics of the
teeth, also give the patient less
discomfort and pain sensitivity,
making the food uptake easier

Ba)XHEMLLINX KOMMOHEHTOB BOCCTA-
HOBUTEJIbHOI O NEYeHns, KOTopoe
3HAYUTENbHO yNyyllaeT Ka4eCTBo
)KM3HM naumeHToB. B cBs3m ¢
HW3KIUM MoKa3aTenem OCNOXHEHWH,
OHO MOXET ObITb pekoMeHa0BaHo K
LUMPOKOMY NPUMEHEHUIO Y NalneH-
TOB.

Beepenue

KnuHuueckue ncenesosanus no-
Kasasnu, YTO OKONI0 OAHOM TPETH
NauMeHTOB CTPaAatT 0T (PYHKLMO-
HambHbIX W MCUXONOrMUYECKMX NPO-
61eM, CBSA3AHHbIX C UX MPOTE3aMM,
0c06eHHO npy 6e33y601 HUXHEN
ventocTu [1]. B 10 Bpems kak npu
6e33y060i1 BEPXHEN YentocTh MOXeT
6bITb AOCTUrHYTa AOCTATOYHAS
chukcauns npoTesa, onTUManbHoe
opToneanyeckoe neyexme 6e3sy-
601 HUXKHEN YentoCTH B HACTOsILLEE
BPEMS! NPaKTU4ECKM HEBO3MOXKHO.

OTOT (PEHOMEH CBSI3aH C peMoje-
NMPOBAHNEM KOCTHOM TKaHM 13-3a
NOTEPN eCTECTBEHHbIX 3y60B.
MporpeccupytoLas atpocms

B 06N1aCTV BEPXHEH YENCTy,
FNaBHbIM 06Pa30M, MPOUCXOANT

B NOMEPEYHOM HanpaBeH 1
CYy>KaeT YentocTb (LEHTPOCTPEMM-
TEMbHO), B TO BPEMS KaK HUXKHSIS
YeMoCTb PACLUMPSETCS B NONEpey-
HOM NNOCKOCTY (LEHTPOBEXKHO)
[1-3]. Kak cnefcTeume, BO3HUKAET
HebnaronpusTHbIe YCNoBMS ANs
MONepeYHOro, FOPU3OHTANBHOMO U
BEPTMKANbHOTO BbIPABHUBAHMS, YTO
LEnaeT [LOCTATOuHYH (huKcaLmto
MNOSHOrO NPOTE3a HUXXHEN YENOCTH
NPaKTU4ECKN HEBO3MOXHOM [4].

[leHTanbHas UMNNIaHToONOrUs

[lo BTOPOiA NONOBWHBI NPOLLITO-

ro Beka 6bINn0 TONbKO OfMH BUL
NEYeHNs AN1st 3TOr0 COCTOSHNS

- 06bI4HbII CbEMHBIM NPOTES [4].
Peabunutauns aTux naumeHToB ¢
MCNONb30BaHUEM 0BbIUHbIX MOJHbIX
CbEMHbIX MPOTE30B HE3ABMCMMO

OT TOr0, HACKOMbKO XOPOLLO OHU
M3rOTOBJIEHbI, HE MOrNaA NOMHOCTLIO
peLmMTb NPO6IEMbI STUX NALMEHTOB
- 60 GhyHKLMOHambHOTO, 160
MCUXONOrNYECKOro xapakTepa. Y
4acTu naumeHToB (0T 5% Ao 20%),
3aBEpLUMBLUNX NEYEHNe, pesynbTat
ObINT HUXKE UX OXXuaaHuin. JcTeTnka
BEPXHEro 3y6HOro mpoTesa v oT-
CYTCTBME CTABUNBHOCTY HUXK-

Hero npoTe3a 6bINM OCHOBHbLIMY
xanobamu nauueHTos [5, 6].0auH
13 (PaKTOPOB HEYAOBNETBOPEHHO-
CTVW 3y6HbIMK MPOTE3AMM 3aBUCHUT
OT YPOBHS OPaNbHOr0 BOCMPUSTHS
naumeHTa, (peHoMeHa, 0THOCSLLe-
rocs K oparnbHOMY CTEPEOrHoay.
[auUMeHTbI C BbICOKOIA CTENEHBIO
OpanbHOro BOCTIPUSATHS B LIENOM
XYK€ NEPEHOCAT OrPaHNYEHNs
MOMHbIX CbEMHbIX NPOTE308 [7].

AhdhekTUBHOCTL peabunuTalmm

C NOMOLLHO NOJHBIX CbEMHBIX
NPOTE30B PA3HUTCA W 3aBUCUT OT
CNOCOGHOCTY NALMEHTA K HAM ajan-
TMPOBATLCS. YAOBNETBOPEHHOCTb
NaUMEHTOB 3aBUCUT OT HECKOJbKMX
(haKTopOB, TaKMX, KaK Ka4ecTBO
NPOTE3MPOBAHNS, KA4ECTBO CaMoro
npoTe3a, B3auMOAENCTBNS nauu-
€HTa CO CTOMATOJI0rOM, MPOLLIIOro
OnbITa UCMONb30BAHMS MOJTHBIX
MPOTE30B 1 NCUXON0TMUECKOM
KOHCTUTYLMM naumeHTa [8].
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[9]. The chewing function of
these patients is reduced com-
pared with patients with natural
teeth for a quarter to one-
seventh, depending on the age
and type of food [10-13]. Smith
concludes that there is no cor-
relation between the quality

of the manufactured dental
prosthesis and the satisfaction
of the patient [14]. Van Waas
and Fenlon et al. have seen a
significant association between
these factors in other works
[6, 15]. A various number of
studies described the provi-
sion of an implant-supported
mandibular prosthesis as a way
out for masticatory rehabilita-
tion [16, 17]. As a result of this
surgical-prosthetic treatment
the prosthesis seems to offer
more comfort and is accepted
as an incorporated dental
replacement [18-20]. The pa-
tients not only gain in quality of
life and satisfaction when the
constant fear of an malfitting
prosthesis is lost, but also by
facilitating the intake of food
by the uncomplicated mastica-
tory function of the implant-
anchored prosthesis [21-23].

Within the last 25 years, the
dissemination and commercial
use of implants has increased
in Germany. Meanwhile, ac-
cording to estimates by the
German Society for Implantol-
ogy 1,000,000 implants are
inserted per year (http://www.
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dgi-ev.de). This is also due to
the high success rate of dental
implants by approximately 97 %
after b years [24]. Another
advantage is the functional
loading of the bone around the
implant, which slows the physi-
ologically progressing disuse
atrophy of edentulous jaw sec-
tions. In the prosthetic treat-
ment of edentulous mandible,
there are basically two different
ways to anchor dentures. First,
the implant-supported bridge,
here at least eight implants in
the maxilla and at least six im-
plants in the mandible should
be inserted [25]. On the other
hand there is the possibility of
a cover-denture. A minimum

of two implants seems to be
sufficient in order to achieve
the desired anchoring of the
prosthesis [24, 26-28].

The advantage of implant-
supported prosthesis is the
increased stability and chewing
efficiency, especially in the psy-
chological field, as it is comfort-
able for most patients to carry
a fixed prosthesis [29].

The perception of patients
about the oral health has been
recognized by the prosthetics
as a factor which is very rele-
vant at the time of their choice
of treatment. According to
John et al. the Oral Health Re-
lated Quality of Life (OHRQolL)
index denotes the perception
of patients regarding their oral

["apMOHMs 3TWX (PaKTOPOB CrOCOb-
CTBYET YNYULLIEHWIO XXEeBATESNbHOM
(OYHKLAW, ANKLUN 1 3CTETUKN
3y60B, TAKXE AAET NALUMEHTY
MeHbLLe AnckoMdopTa 1 6oneBon
YyBCTBUTENBHOCTH, YTO 06neryaeT
nornoLueHus nuwy [9]. >Kesatens-
Hast YHKUMS STUX NauMeHToB
YMEHBLUAETCS, N0 CPABHEHWIO C
nauneHTamm ¢ eCTeCTBEHHbIMM
3y6amm, Ha YETBEPTb - OfHY
CE[bMY10, B 3aBUCUMOCTH OT BO3-
pacta 1 Tuna nuwm [10-13]. Smith
[ENaeT BbIBOA, YTO HET HMKAKOM
KOPPENsLMM MeXay KauecTBoM
BbINyCKaeMbIX 3yOHbIX MPOTE30B M
yAOBNETBOPEHHOCTLIO NALMEHTA
umm [14]. Van Waas 1 Fenlon ¢
COaBT. YBUAENM CYLIECTBEHHYHO
CBAA3b MEXAY 3TUMM (hakTopamu [6,
15]. B psife pasnuyHbIx uccnemo-
BaHuiA ONMCAHO MPOTE3NPOBaHNe
HWXKHEI YENOCTH C OMOpPOM Ha
UMNaHTaThl Kak METOA Ans
XeBaTesbHOM peabunutauum [16,
17] .B pesynbTare aToro xmpypru-
4ECKO - OPTONEANYECKOTO NEYEHMS
npoTe3 obecneumBaeT 60MbLUe KOM-
chopTa v [omnycKaeTCs B Ka4eCTBE
CMELLIaHHOr0 CTOMATONIOrMYECKOr0
npoTe3uposanus [18-20]. MNaunen-
Tbl YNYULLIAIOT HE TOJIbKO Ka4eCTBO
XKU3HW W MONYYaK0T YyBCTBO YAOB-
NETBOPEHHOCTH, KOTid MOCTOSIHHOE
OLLyLLieHne auckomdopTa 0T NpoTe-
3a OTCYTCTBYET, HO ¥ 06/eryeHme
npyema LM 3a c4eT COXpPaHEHHOM
XKEBATENbHON PYHKLMN UMMNaHTaT
- (pukcmpoBaHHoro npoTesa [21-23).
B TeueHue nocnegHux 25 ner,

B ['epMaHny yBeNMumMIoCh pac-
NPOCTPAHEHME 1 KOMMEPYECKOE

[leHTanbHas UMNNIaHToONOrUs

“cnonb3oBaHue UMnnaHTaTos. o
oLeHkaM Hemewkoro obuiectea
WMNIAHTONOMMW B FOJ yCTaHaB-
nueaetcs 1000000 nMnnaHTaToB
(http://www.dgi-ev.de). 370 cBA3AHO
C BbICOKMM MOKa3aTenem ycneLu-
HOCTM MCNOJb30BaHMS 3y6HbIX
UMNNAHTaToB - 97 % Yepes 5 net
[24].

Elle oaHMM NpenmyLLECTBOM 5B-
nseTCa yHKUMOHanbHas Harpy3ka
KOCTVW BOKPYI MMMNaHTara, Kotopas
3amennseT U3nonornieckyto
MPOrpPeCCHPYHOLLYI0 aTPOdmIo
6e33y6bIx y4aCTKOB YENMOCTH.

B neueHnm 6e33y60i1 HUXHEN
4enCTH, B OCHOBHOM, CyLLECTBYIOT
ABa pasfiMyHbIx cnocoba gukcaummn
3y6HbIx NpoTe30B. Bo-nep.bix,
MOCTOBWZHbIV NPOTE3 HA UMMNAH-
TaTax, koraa ycTtaHaBnMBaeTCs
BOCEMb UMMN/IAHTATOB B BEPXHEN
YemCTH U LIECTb MMNAIAHTATOB B
HUXHe# YentocTu [25]. C apyroit
CTOPOHbI, €CTb BO3MOXHOCTb
MOKPBIBHOTO (YCNOBHO-CbEMHOT0)
npoTe3a. MUHUMYM Ba MMNNaH-
TaTa 40CTaTOYHO ANS TOro, 4T06bI
LOCTWYb XKenaemoin gukcauuv npo-
Te3a [24, 26-28)]. [MpeumyLLecTBOM
npoTe3a Ha MMNMaHTartax sSBnseTcs
NOBbILLIEHHAs CTABUABHOCTb U Xe-
BaTenbHas aPHEKTUBHOCTb, YTO
B&KHO B NCUXONOrMYECKOM MNiaHe,
TaK Kak 60/bLUMHCTBY NaUMEeHTOB
yOO6HO UMETb (PUKCMPOBAHHYHO
npotes [29]. BocnpusTve naum-
€HTOB CBOEro 3,0pOBbS MONIOCTH
pTa npu NPOTE3MPOBaHUM 6bIno0
MPU3HAHO Kak HaKTop, KOTOPbIN
0Y€eHb aKTyaneH Ha MOMEHT Bbl-
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health [30]. Therefore, this in-
dex is a valuable tool to evalu-
ate the success of treatment
over time. A sophisticated way
to really measure OHRQoL can
be provided by the Oral Health
Impact Profile (OHIP), a ques-
tionnaire with 49 items. Here
are various assessments of the
patients oral health is proided
in terms of treatment, includ-
ing issues related to functional,
aesthetic and psychological
situation. The aim of this study
was the question of whether
these objective advantages of
implant-supported supply can
be shown in the subjective
impression of the patient. The
data of this study are intended
to help the patient and dentist
to find the optimal solution for
the individual case and thus
give him a decision aid based
on the experience of other
patients. For this purpose,

the following questions were
answered:

1. Is there a difference in the
response of the Oral Health
Impact Profile between
the implant and reference
group?

2. What are the issues for the
patient in the maintenance
of their prosthetic rehabilita-
tion?

3. What clinical parameters are
considerable for objective
rating of the quality of treat-
ment?
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Material and Methods
Patient Search

Searching in the patient popula-
tion of the Oral and Maxil-
lofacial Surgery Clinic of the
University Hospital Erlangen
(Director: Prof. Dr. Dr. Dr. h.

c. FW. Neukam) all patients
diagnosed with “toothless up-
per jaw AND toothless lower
jaw"” were evaluated by hand.
In addition, the search was
performed in the software
documentation impDAT (Kea
Software, Poecking, Ger-
many). Exclusion criteria was a
previous or current malignant
disease and treatment before
2000 or after 2010.

Follow-up

As a basis for follow-up a
standardized documentation
sheet was used for the implant
patients. In addition to general
information on medical his-
tory patient data was collected
about total number of implants,
implant exposure and compli-
cations that may have occurred
during surgical or prosthetic
treatment. These data were
recorded again at follow-up

of patients, as not all patients
were prosthetically rehabili-
tated at the University Hospital
Erlangen. It was captured the
timing of supply and the type
of supply, prosthetic material,
material of the occlusal surface
and fixation of the prosthesis.
To determine

6opa neuenus. CornacHo John ¢
COaBT. MHAEKC KAYECTBA XKN3HU,
CBSA3aHHbIN CO 3[10POBbEM POTOBOVA
nonoctw, ((Oral Health Related
Quality of Life (OHRQoL)) noka-
3bIBAeT BOCMPUATME NaLNEHTaMK
340poBbs nonoctu pra [30].

Takum 06pa3om, 9TOT nokasaTenb
SBASETCS LEHHBIM MHCTPYMEHTOM
AN OLEHKN 3HEKTUBHOCTU
NIEYEHNs B TEYEHWE JONTOr0
BPEMEHN. YCOBEPLLEHCTBOBAHHbLIM
MeTofom ans uamepenns OHRQoL
ABNSETCS Npochann 3opoBbS
poToBoit nonocTu (Oral Health
Impact Profile,(OHIP)), onpocHuk 13
49 nyHKTOB. B HEM €CTb pa3nuuHble
OLIEHK nauueHTamm CBoero 30-
POBbS NONOCTY PTA OTHOCUTESNBHO
NIEYEHMS, B TOM YKCIIe BOMPOCI,
KacaroLumecst PyHKLUMOHANBHOM,
9CTETMYECKOM M NCUXONOTNYECKON
cuTyauni. Llenbto aaHHoro uccne-
[0BaHMs ObIN BONPOC O TOM, MOXHO
N 06BEKTUBHBIE NPENUMYLLECTBA
NpOTE30B Ha UMMNaHTaTax nog-
TBEPANTb M CYOBEKTUBHBIM BOCMPH-
STUEM naumMeHTOB. [JaHHble 3Toro
WcCrneoBaHns NpeaHasHadveHbl Ans
TOr0, 4TI NOMOYb NALMEHTY U
CTOMATONOrY HaTW ONTUMANbHOE
peLLeHre AN1S KaXaoro KOHKpeT-
HOrO Cnyyas v BblbpaTh NeveHne ¢
Y4€TOM OnbITa APYriX NaLMEHTOB.
C 3701 Lenbto, BbIn AaHbl OTBETHI
Ha CNefyroLLMe BOnpocs!:

1. EcTb nv pasHuua B oTeTax Ha
Bonpockl OHIP Mexay naumen-
Tamu U3 rpynnbi ¢ NpoTe3amu Ha
UMnnaHTaTax 1 u3 pepepeHTHoN
rpynnbI?

[leHTanbHas UMNNIaHToONOrUs

2. Kakue npo6nemMbl 0TMEYaroTCs B
npoLecce peabunuraummn nocne
npoTe3upoBanms?

3. Kakve knuHuyeckue napame-
TPbl ABASKOTCS BAXKHLIMK ANIS
06bEKTUBHOM OLIEHKM KavecTBa
neveHuns?

Matepuanbl u MeTOAbI

Mouck nauneHToB

[py novcke NAUNEHTOB B KIMHIKe
CTOMATONOMMYECKON 1 YeNHCTHO-
NMLEBOIA XMPYpPrun YHueepcuTeT-
CKO¥ KIMHUKI OpNaHreH (AMpekTop
— npocpeccop Hoiikam) 6b1m 0CMO-
TPEHbI BCE NALMEHTbI C [MArHO30M
«6e33y6as BEPXHAS YEMHCTb U
6e33y6as HUXKHAS YENOCTb>.
Kpome T0ro, nouck 6bin BbINOSHEH
C NOMOLLbIO NPOrpaMMHOro 06e-
cneyenus impDAT (Kea Software,
Poecking , l'epmanus). Kputepusmu
WUCKITHOUEHIS! BbInn: NEPEHECEHHOE
WM TeKyLLee 3MoKa4eCTBEHHOE
3abonesanue u neveHre o 2000
roga wnu nocne 2010 roga.

Mocnepytowee HabnoaeHne

Kak ocHoBa anst AOKyMeHTaLmmn

Mo nalueHTam ¢ UMnnaHTaTamu
ObIN MCMONb30BaHa CTaHAapTHas
topma. B pononHexme K obLei
WHEOpPMAaLMK 0 NauUNEHTE, B KapTe
naumeHTa 6binv co6paHbl AaHHbIE
06 06LLeM KONN4ecTBe UMMNaHTa-
TOB, BPEMEHM WX YCTAHOBKM U AnK-
TENbHOCTW Pa3MELLEHNs, a Takxe
OCMNOXXHEHUSIX, KOTOPbIE Cy4MUInch
BO BPEMSI XMPYPruveckoro uim
OPTOMNEANYECKOrO NEYeHms. I
AaHHble eLLe pa3 ObInn 3anucaHbl
B KapTax NauWeHToB, TaK Kak He




Dental Implantology

the occlusion situation the
existing opposing restoration
in the maxilla was documented
as well. As part of follow-up
the eventually occuring bone
loss due to prosthetic loading
was determined, as well as the
stability of the implants and
their periodontal condition. To
determine the vertical bone
loss in the prosthetic implant
loading, panoramic radiographs
(Panoramic film device, type:
“ORTHOPHOS DS, " Sirona

in Bensheim) were created.
Therefore, the postoperative
radiographs were compared
with the current panoramic
radiographs. As reference
length the known length of
the implant was used for
normalization of the panoramic
radiograph. To determine the
peri-implant gingival condition
in the passage area of the im-
plant, the degree of inflamma-
tion by determining the sulcus
fluid flow rate (SFFR) and
papillary bleeding index (PBI)
were determined, and also the
plague index was evaluated.

To measure the sulcus stand-
ardized filter paper strips
(PerioCol Paper Strip Oraflow
Inc., USA) were inserted for
about 5 - 10 seconds at the
entrance of the sulcus or
periodontal pocket. In the
presence of acute inflamma-
tion, the increased blood flow
leads to an increase in vascular
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permeability which results in
an increase of the SFFR. The
determination of the SFFR was
performed with a digital meas-
uring station (Periotron 8000,
Oral Flow Inc., USA), which
detects the amount of liquid
absorbed volumetrically. The
calculated values describe the
degree of inflammation of the
gingiva or the periodontal mar-
ginal peri-implant soft tissue.
Table 1 shows the degrees of
inflammation related to certain
amount of sulcus fluid [31]. In
addition the papillary bleeding
index according to Muhle-
mann (PBI) was determined
[30]. Here, the occurrence of
bleeding in the papillary sulcus
is documented after careful
spreading of the sulcus with a
blunt periodontal instrument.
Depending on the reaction of
the bleeding points occurring
following levels of severity of
inflammation can be distin-
guished: no bleeding, bleeding
point, multiple bleeding points,
interdental triangle filled in
profuse bleeding.

Similarly, the plaque index
according to Quigley and Hein
(QHI) is used for inflammation
diagnosis [32]. He assessed
the plaque of the coronal tooth
surface. Here, too, depending
on the plaque level it was dis-
tinguished between six levels
of severity: no plaque, plaque
isolated, distinct plaque, plaque

BCE NauMeHTbI MPOLLAK NeyeHne B
YHUBEPCUTETCKON KNMHWKe Jpna-
reH. Taikoke 6blnu BHECEHBI: BPEMS
NPOTE3MPOBaHKS, TUN NPOTE3a, THN
maTepuana 6asuca, Tun matepuana
)KEBATESbHOM NOBEPXHOCTM U CH-
cTema pukcaumm npotesa. Takoxe
ObINW OMKUCaHbI COCTOSIHUS NPUKYCa,
MeLLatoLLme NOMHOW pecTaBpaumm
BEpPXHeit yentocTu. B pamkax no-
cnegyroLero HabntoaeHus onpene-
NANach 1 NOTEPS KOCTHOM TKaHW B
6e33y60ii 4entocTy U3-3a NPoTes-
HOW Harpysku, a Takxxe cTabusb-
HOCTb MMMNNAHTATOB U COCTOSIHWE
nepuogoHTa.[ing onpefeneHus
BEPTUKANbHON NOTEPM KOCTHOM
TKaHW BCIEACTBUE Harpy3Ku
WMMAAHTATOM, ObInK CAeNaHbl na-
HOPAaMHbIE PEHTTEHOrpaMMbl (T
YCTPOWCTBA A5 NAHOPAMHBIX CHUM-
koB ORTHOPHOS DS, « Sirona

in Bensheim). Takum o6pa3som,
nocneonepaunoHHble PEHTTEHO-
rpamMbl CPABHUBANUCH C TEKYLUAMM
NaHopaMHbIMI PEHTTEHOrpaMMamm.
B kayecTBe OpMEHTUPOBOYHOM
ANVHbI 6bINa UCMONb30BaHa yke
W3BECTHAs ANMHA MMNaHTAaTa.

[ins onpenenexus nepuuMniaHT-
HOrO COCTOSIHWE JECeH B 06n1acTy
YCTaHOBKM UMNNAHTATA 1 CTene-
HW BOCMAnEeHUs Onpesensuch:
nokasaTesb TeYEeHNs AECHEBOM
xugkocTu (Sulcus Fluid Flow Rate
(SFFRY)), uHaexc coco4koBoro
kpoBoTeuerus (Papilla Bleeding
Index (PBI)), a Takxe oueHuBancs
MHAEKC 3y6HOrO HaneTa.

[ing namepenus ob6bema AecHeBOM
XXUIKOCTH, Ha BXx0Z4e B 60p0O3ay 1nu

[leHTanbHas UMNNIaHToONOrUs

NapOLOHTANbHbIA kapMaH Ha 5 - 10
CEKYH/ pasMeLLanich CTaHaapT-
Hble 6ymaxxHble nonocky (PerioCol
Paper Strip Oraflow Inc., USA). Mpu
HaM4MK OCTPOrO BOCTANEHMS U
YBENMUYEHNS KPOBOTOKA, YBENNYM-
BaeTCs NPOHMLIAEMOCTb COCY/0B,
YTO NPUBOANT K yBENn4ernio SFFR.
MecTHoe KpoBOTEYEHME B 6OPO3LY
OLEHMBANOCh NOCME OCTOPOXHOrO
€€ PaCLLMPEHMS TyMbIM MHCTPY-
meHToM. Onpepenexne SFFR
NPOBOAMIOCH C NOMOLLLHO Lchpo-
BOI0 U3MEPMTENBHOIO YCTPOHCTBA
(Periotron 8000 , Oral Flow Inc.,
CLLIA) MeTOLOM ONpeaeneHns 06b-
€Ma NOTNOLLEHHOM XXUAKOCTH.

[MopcunTaHHble 3Ha4eHUs onu-
CbIBaKOT CTEMEHb BOCNANEHMUS
LECHbI MM NEPUUMIIIAHTHOMO
napafoHTanbHOro kpas. Tabnuua

1 noka3bIBaeT CTEMEHb BOCnane-
HUsl, CBSI3AHHOIO C ONPEAENeHHbIM
KONIMYECTBOM JECHEBOW XMAKOCTH
[31]. Kpome TOrO0, 6610 ONpeAeneH
WHAEKC COCOYKOBOW KPOBOTOUMBO-
ctv (PBI) no Mihlemann (PBI) [30].
PaanuyatoT HeCKONbKO CTeNeHen
KPOBOTOHMUBOCTH, MO KOTOPbIM
MO>HO ONpejenuTb BbIPaXEHHOCTb
BOCMaNMTENbHOrO NpoLecca: 0T-
CYTCTBME KPOBOTEUEHMS, TOUEUHOE
KPOBOTEYEHME, KPOBOTEYEHNE

13 HECKOMbKMX TOYeEK, 06UNbHOe
KPOBOTEYEHME BO BCEM MEXK3YOHOM
TPEYrosbHuKe.

KpoMe Toro, Ans [marHocTuku BOC-
nanexuns UcnoNb30Bascs UHAEKC
3y6Horo Haneta no Quigley 1 Hein
(QHI) [32], KoTopble OLEeHMBaNM
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Fig. 1: Comparing the *% Puc. 1: CpaBHeHue rpynn no
groups by gender. In 100,00 B reHfepHoMy npuaHaky. B rpyn-
the implant group the e ne ¢ UMniaHTatamu naumeHTKn
females have an average | Habpanu cpeaHui 6ann 21,6, B
score of 21.6 and in the 80,00 I KOHTPONbHOI rpynne 36,9
control group of 36.9 —_— (p = 0,048). B my>cckoit rpynne
(p = 0.048). In the C MMMNaHTaTammu CpeaHni
implant group the male g 60,00 6ann coctasun 18.3, B rpynne
patients reached an aver- 8 cpaBHeHus - 37,0 (p = 0,031).
age score of 18.3 and in 40,00
the comparison group % ———
37.0 points (p = 0.031). o
20,00 |y
u.oo-; T _ | T
Implant patients Implant patients Reference Reference
male female male female

in the cervical area, plaque with
up to two thirds of the tooth
and plaque in more than two-
thirds of the tooth.

In this examination of the
extent QHI was modified by
the non-plaque on the coronal
tooth surface, but the plaque
of the anchoring system for
the prosthetic superstructure
was assessed. The classifica-
tion of severity was retained:
No plague, isolated plaque,
clear visible plague, plaque in
the cervical area, plaque until
the second third of the implant
abutment and plaque in more
than two-thirds of the implant
abutment.

In addition, a study with the
Periotest® - device (Gulden
Medizintechnik, Modautal,
Germany) was performed. A
negative value indicates a suf-
ficient osseointegration of the
implant.

Questionnaire

For information received about
the change in the quality of
life for the supply of implant-
supported prostheses in the
mandible, the patients initially
filled a questionnaire, based
on the Modified Oral Health

Impact Profile (M OHIP) from
[33-36]. In addition to questions
about the social and economic
situation, the patient’'s medi-
cal history and points of view
about general medical and
dental professions, we asked
questions about the quality of
life, especially in the areas of
nutrition, pain, speech, appear-
ance, psychological effects and
social contacts. For all ques-
tions, patients could choose
between five possible an-
swers: never, hardly, now and
then, often, very often. For the
statistical evaluation of these
parameters they were coded
from 0 = "never” to 4 = “very
often”. Thus it can be achieved
with 50 questions in total a
score between “0" and “200",
with a score of “0" related to
the statement “no complaints
at any time"” and a score of
“200" related to the statement
"frequent complaints at all
time”.

Statistical Analysis

The collected data from the
questionnaires and the basic
documentation sheet were
included in the statistics pro-
gram SPSS (SPSS, SPSS Inc.,
Chicago, IL, USA). There we

HaneT Ha KOPOHAPHOW NOBEPXHOCTY
3y6a. B paHHOM cnyyae Takxe
Pa3NMYatoT LWECTb CTENEHeN Bbl-
PXEHHOCTM MpOLiecca: OTCYTCTBME
HaneTa, eMHNYHbIE y4acTKn Ha-
neTa, BUAMMbIIA HaneT no LEeCHEBO-
MY Kpato; HaneT Ha NpULLIEeYHOM
y4acTke 3y6a, HaneT 3aHUMaeT
[ABe TPeTu 3y6a 1 HaneT 3aHUMaeT
6onbLue AByx TpeTei 3yba.

B naHHom nccnegosaHum QHI
NPUMEHANCS ANS OLEHKM Ha-

neTa Ha UKCUpYHoLLEei cucTeme
npoTesa. Knaceudmkaums crene-
Hel TKeCTH Bbina coxpaHeHa:
OTCYTCTBME HANETa, EANHNYHbIE
y4acTKu HaneTa, BUAUMbIA HaneT,
HaneT B NpULLEEYHON 06NacTy,
HaneT [0 BTOPOW TPETH abaTMeHTa
“MNnaHTaTa v HaneT 3aHMMaeT
6onee aByx TpeTei abaTMeHTa
nmnnaxTarta. Kpome Toro, 661510
NpOBEAEHO 1ccneoBaxue ¢ no-
MoLLbto Periotest® - ycTpoiicTea
(Gulden Medizintechnik, Modautal,
epmaHus). OTpuuaTensHoe 3Ha-
YeHWe YKasblBaeT Ha [OCTATOuHYHO
OCTEOMHTErpaumto UMnnaHTara.

OnpocHuK

[ins nonyyenus uHchopmavmm
06 M3MEeHEeHUN Ka4eCTBa XXMU3HM
nocne NpPOTE3NPOBaHNS HIKHEN
4emtoCTH, NAUMEHTOB NONPOCUIU
O0TBETUTb Ha BOMPOCLI ONPOCHU-
ka, pa3paboTaHHOro Ha OCHOBE

MOAMUUMPOBAHHOTO Npodhaiina
3a0posbs nonoctu pra Modified
Oral Health Impact Profile (M OHIP)
[33-36]. B nononHexue K Bonpocam
0 COLManbHO-9KOHOMUYECKO CUTY-
aumu, nctopumn 601e3HN naumeHTa
1 06LLMM BOMPOCaM O MEANLIMHE
CTOMATONOMK, Mbl 3a4anu BOMpo-
Cbl 0 KAYECTBE XWU3HM, CBA3AH-
HbIM C NUTaHWEM, OTCYTCTBUEM
60NEBLIX OLLYLUEHMIA, PEYBIO,
BHELLHMM BWZOM, NCUXO0TMYECKH-
MM Npo6aeMamMu 1 coumanbHbIMK
KoHTakTamu. o Bcem Bonpocam
nauneHTbl MOrnu BbIBPATb OAMH 13
NSTY BO3MOXHbIX OTBETOB: HUKOT-
[1a, VIHOT ia, NEPUOANYECKM, YaCTO,
04eHb 4acTo. [ns cTaTuCTMYECKON
OLIEHKY 3TUX NapameTPOB OHK ObiNn
3aK0aMpoBaHbl 0T 0 = «HUKOrfa»
[0 4 = «Qu4eHb YacTo». Takum obpa-
30M, nocne oTeeTa Ha 50 Bonpocos,
pesynbTar MOXeT 6bITb Mexay «0»
1 «200»: co c4eToM «0», KOTOpbIN
COOTBETCTBYET YTBEPXKAEHUIO «HU-
Kakux »anob B HacTosiLLee BpeMs

« 1 cyeToM «200», 03HavaroLLMM
«MHOT0 XKanob NoCTOSHHO».

CraTUCTMYECKUI aHanu3
CobpaHHble AaHHble U3 OMPOCHUKOB
W KapT NaUMeHTOB BbINN BKIKOYEHb
B nporpammy cratuctukm SPSS
(SPSS, SPSS Inc, Yukaro, Unnu-
Hoic, CLLIA). Mocne c6opa AaHHbIX
ObIN NPOBEAEH CTATUCTUYECKMIA
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Fig. 2: Comparison of patient
groups. Implant patients
achieved a mean score of 1
18.8 points, in the reference
group the rate is 35.0 points

(p = 0.035)

OHIP Score

§ee 8¢

performed the data mining and
statistical analysis. A standard-
ized nonparametric one factor
ANOVA (Kruskal-Wallis test)
was carried out to determine
statistical significance, which
was defined as P < 0.05.

Results

For the period from 2000 to
2010 81 healthy patients (36
female, 45 male) with eden-
tulous conditions, which were
treated at the Oral and Makxillo-
facial Surgery, University Hos-
pital Erlangen, were included
in the study. A total number of
413 implants were inserted.
Of the 413 implants placed
186 (45.03%) were placed in
female and 227 (54.97 %) in
male patients. Originally, all 81
patients were determined for
this study.

Only 28 could be followed up
clinically, because three people
had died, 15 patients could not
be reached by telephone and
in writing, 15 patients were
not able to reach the clinic for
a follow up and 20 showed no
interest in a follow-up. Thus
112 implants inserted in 28 pa-
tients (15 women and 13 men)
served as a basis for follow-up
in the edentulous mandible.
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Puc. 2: CpaBHeHue rpynn na-
LUMEHTOB. MauneHTbl ¢ MnnaHx-
TaTamu Habpanu cpeaHui 6ann
18,8 ,B KOHTPONbLHOM rpynne
9TOT MOKa3aTesb COCTaBuI
35,0 (p =0,035)

|
Implant patients

The average age of the total
patient pool (n = 81) was at the
time of implant placement at
64.4 (female 61.9, male 67.4
years).

The average observation period
since implantation was 6.5
years, and 6 years for pros-
thetic care. As a reference
group, 28 patients (18 female,
10 male) were interviewed
who have received a total pros-
thesis in the mandible during
the same period alio loco. The
average time since initial treat-
ment with complete dentures
in the mandible here was 5.4
years. The average age of
patients was 63.2 years (male
63.1, female 63.4).

The implant patients clinically
followed up were all supplied
with a removable bridge work
in terms of a cover denture
prosthesis.

Each patient was still wearing
his original work that had to

be reworked in 9 cases, in 6
patients. In three cases, a dam-
aged or broken denture tooth
was replaced, in four cases

a lining for improved comfort
was necessary. In two other
cases worn bar clips had to be
replaced.

Reference

aHanu3. CTaHaapTU3MPOBaHHbI
HenapameTpuyeckuii 0fHoGaKTop-
Hbli ANOVA (tecT Kruskal-Wallis)
NPOBOANIM IS ONpeieneHns cTa-
TUCTUYECKOM 3HAUYUMOCTH, KOTOpas
Obina onpegenena Kak p <0,05.

PesynbTathl

3a nepuog ¢ 2000 no 2010 rog 81
300PO0BbIN NaUMeHT (36 dKEHLLMH,
45 My>K4mH) ¢ 6e33y60ii Yento-
CTbt0, KOTOPbIE BblnK Ha NeveHnu

B OTAENEHUN YEMOCTHO-NNLEBO
XMPYPruM YHUBEPCUTETCKON 60b-
HWUbl OpnaHreH, 6bian BKAKYEHD
B uccnenosanme. Beero 6b110
yCTaHOBNEHO 413 MMNNaHTaToB.
13 413 umnnanTatos 186 (45,03%)
b1 YCTAHOBNEHbI XXEHLMHAM U
227 (54,97%) naumeHTam My>XCKOro
nona. MNepsorauansHo, Bce 81
nauneHT 6bln NOMHbI PELLMMOCTM
MPUHSTb y4acTue B UCCNES0BAHNM.
OnHako, TOMbKO 28 13 HIX Bbinn
noA HabmiofeHNeM, TaK Kak Tpu ye-
noseka ymepnu, 15 nauneHTos He
0TBEYaNM Ha TenedOHHbIE 3BOHKM
W nnucbMa, 15 naumeHToB Bbinm He

B COCTOSIHAM NPUXOAUTb B KITMHUKY
Ans HabmnofeHus 1 20 He NPOsBUIK
HUKaKOro MHTEpECa K AanbHemLue-
My HabmoaeHmio. Takum 06pasom,
112 umnnaHTaToB y 28 nauneHToB
(15 XKEHLMH 1 13 My>K4MH) nocry-
XXUNK OCHOBOW ANS HABNOAEHNS 3a
6e33y60ii HIKHEN YEMIOCTbHO.

CpepHuii Bo3pacT obLyero nyna
nauneHToB (n = 81) 6bl1 B MOMEHT
YCTaHOBKM uMmnnaHTara 64,4 roga
(Y XKEHLLMH 61,9, y My>UKH 67,4).
CpeaHnin nepuog HabmoaeHus
nocne UMMNaHTauum coctasun 6,5
neT, 1 6 NeT OpTONeAnYECKOro ne-
veHns. Kak pedbepeHTHas rpynna,
ObInv onpoLLeHb! 28 naumeHTos (18
XKEHLLWH, 10 MY>KUMH), NOMYYUBLLNX
MOMHbIA NPOTE3 HUXKHEN YENIOCTH

B TOT )€ NEepuoa, HO B Apyrom
Mecte. CpeaHee BpeMs C MOMEHTa
nepBoHa4anbHOro NieYeHus ¢ no-
MOLLbIO NOJIHOTO CbEMHOr0 NpoTE3a
HWXHEH 4entocTu cocTasuio 5,4
rofa. CpenHuit BO3pACT NauMeHToB
coctasun 63,2 roga (y My>X4uHbl
63,1, y XXEHLUMH 63,4).

lMaumneHTbl ¢ MNNaHTaTamy,
KOTOPblE HAX0AMMNCH NOJ Ha-
ONHOAEHNEM, MOMYYNIN CHEMHBIA
3y6HOM NPOTE3, TOUHEE MOKPbIB-
HOM (YCNOBHO-CbEMHBIA) NPOTE3.
Kaxxblid naumeHT 1cnonb3osan
CBOW NepBOHavarbHbIi NPoTe3, B 9
cnyyasix notpebosanach 1x nepe-
[enKa y WecTy nauveHTos. B Tpex
cnyyasix bl 3aMEHeHbI MOBPEX-
[EHHbIE UM CNIOMaHHble 3y0bl Ha
npoTe3e, B YETbIPEX CAyYasX Ans
yAyyLeHns komgopTa noTpe6o-
Basach Npoknazka. B asyx apyrux
Cryyasix NpuLLOCh 3aMEHUTb N3HO-
LUEHHbIA 3aMOK Ha ayre. PemoHTa
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A repair or new aesthetic
reasons was never necessary.
The patients reported on their
experiences with the pros-
thetic restoration. All patients
were able to deal well with the
corresponding work and were
able to perform self-cleaning
action.

Two patients reported on prob-
lems with very high pull forces
that occasionally occurred
when they were preparing for
the daily removal and cleaning
of the denture. In addition, sev-
eral patients reported that they
had occasional problems with
food residues under the pros-
thetic work in the course of the
day, which is also reflected in
the questionnaire response. All
in all, no patient regretted his
decision for this type of pros-
thetic restoration, which was
confirmed with the objectified
data from the questionnaires.
For the 28 patients with a
conventional supply the fol-
lowing information could be
determined. In 12 cases a lin-
ing for improved comfort was
necessary. In 4 cases a repair
needed on the replacement of
a broken prosthetic tooth had
to be performed. The patients
reported on their experiences
of the prosthetic restoration.
All patients were able to deal
well with the corresponding
work and were able to perform
self-cleaning action. In this
group, several patients re-
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ported that they had occasional
problems with food residues in
the course of the day, which is
also reflected in the question-
naire response.

Plague Level and Bleeding
Index

A plague Level | QHI was
found in 58.93% of all im-
plants. To improve this state

all examined patients were
readmitted in the care of their
implants and abutments, and it
was performed a practice with
dental floss and other dental
hygiene aids. The interview
also was used to try to find the
cause of this moderate plaque
found. Some patients reported
that they fell more and more
difficult to come up with the
delicate care tools to law. In
addition, the access route to
the hospital for some patients
is a barrier, making it difficult to
participate in the regular recall
program. Another problem was
reported as there is a tempo-
rary increase in sensitivity of
the gingiva around the implant
sites, which some patients felt
uncomfortable in their daily
hygiene. The average papil-
lary bleeding per patient was
41.96%. Almost all implants
were in the lower third of the
scale according to Sears, only
occasionally heavy bleeding
could be detected. The distri-
bution of gender was homoge-
neous.

UMK 3CTETUYECKUX NPETEH3MIA He
6bIno. lMaumeHTbl coobLian o
CBOEM ObITE C HOBOW OPTONEANYE-
CKO KOHCTPYKLUMeiA. Bce naumeHTbl
XOPOLLO CNPaBNSANCh C HEO6X0 K-
MbIMI MaHWMYNSLMAMMA U TUTEHOM
npoTesa v pOTOBOM NONOCTM.

[lBa naumeHTa coobLmnm o fo-
NONHUTENbHbIX YCUANAX, KOTOPbIE
nepruoanyeckn uMm Tpebosanmch
npu cHATUKM NpoTe3a. Kpome Toro,
HECKO/bKO NALUMEHTOB OTMETUIN,
4TO MHOria BbIn NPo6NEeMbI C
0CTaTKaMM MALLM MO NPOTE3OM,
4TO TaKXXe OTPAXKEHO B OTBETAX
npu paboTe ¢ ONPOCHUKOM. B
OO6LLEM, HW OJMH MALMEHT HE Mo-
Xanen o CBOeM peLLeHnn 06 3TOM
BMAE NPOTE3MPOBAHMS, UTO TaKXKE
ObIN10 NOATBEPXXAEHO AaHHbIMU 13
OMPOCHMKOB.

0 28 naumeHTax ¢ 06bI4HbIMM
npoTe3amu Nosly4eHa CefytoLas
nHpopmaums. B 12 cnydasx 6bina
Heo6xoaMMa Npoknaaka Ans noBbl-
LweHus komepopTa. B 4 cnyyasx 6bin
CAeNaH PEMOHT CNIOMaHHOT0 Ha
npoTese 3y6a. NaumeHTsl coobLua-
71 O CBOEM OMbITE UCMONb30BAHNS
npoTesa. Bce nauneHTsbl XopoLuo
CMPaBAANMUCh C UCNONb30BAHNEM
npoTe3a W IMYHOM rurneHon. He-
CKOMbKO NALMEHTOB B 9TOM rpynne
COOG6LLMAM, YTO OHW MHOT A UC-
NbITbIBAMM MPOBAEMBI C OCTATKaMM
MULLK, YTO TAKXKE OTPAXKAETCS B
ONpPOCHHKE.

3y6HoiA HaneT u nHAEKC
KPOBOTOYUBOCTH

3y6HOI HaneT NepBoro YPOoBHS Mo
knaccudpukaumm QHI 6bin HaiiaeH

[leHTanbHas UMNNIaHToONOrUs

Ha nosepxHocTu 58,93% Bcex
UMNNaHTaToB. [Ans ynyyilenus
3TOr0 COCTOSIHWS BCE NAUMEHTbI
6b1IM BHOBb MPONH(OPMUPOBAHI,
KaK yxaxmBaTb 3a MNaHTaTamu u
abatMeHTamu, 1 UM Bbina nokasaHo
Ha MpaKTVKe Kak NoNb30BaTbCs
3y6HOM HUTBIO 1 APYTUMU CPEeS-
CTBaMM rurueHsl. boina nposege-
Ha 6ecefa, 4To6bl NONbITATLCS
HaATW NPUYMHY 3TOrO YMEPEHHOTO
Haneta. HekoTopble NauMeHTbl
COOBLLMIHN, YTO OHM UCTIbIThIBA-

t0T BCE 60NbLUE TPYAHOCTEN C
YX0ZOM C NOMOLLBIO CrEeLmManbHbIX
WHCTPYMeHTOB. Kpome Toro, ans
HEKOTOPbIX NALMEHTOB MApLLPYT B
60nbHULY cTan 6apbepom, KOTOPbIi
He MO3BONWN PErynsapHO y4acTBo-
BaTb B NPOrpamMMe NoBTOPHbIX
OCMOTPOB. bbINo CO0BLLEHO elLie 06
OfHO# Npo6neMe — NePUOANYECKOM
YBESIMYEHUN YYBCTBUTENBHOCTH
[eCeH BOKPYr MMMAaHTaTa, 4To
c03[aBano AMCKOMEOPT BO BPEMS
€)KEJHEBHOMN MUIMEHbI.

CpenHnin MHEEKC KPOBOTOUMBOCTH
cocouka coctasun 41.96%[ oyt
BCE MMMAAHTaThI ObIIN B HUXKHEN
TPETYH LKAkl Mo Sears, MMLlb
n3peaKa 0TMeYanoch CUnbHoe
KpoBoTEYeHue. Pacnpesenerue no
nosy 6b1710 0AHOPOAHBIM.

YMeHbLUeHNe BbICOTbI KOCTH

B cpeHem BbicoTa KOCTM BOKpYT
UMniaHTaTa B X04e HabniofeHus,
MCXOLS N3 NEPBOHAYANBHOM Bbl-
COTbI KOCTW B MOMEHT YCTaHOBKM
WMNMaHTaTa, yMeHbLumnacs Ha 2,0
(£0,8) MM nocne cpeaHero nepumo-
[a HabnofieHns 6,5 NeT ¢ MOMEHTa
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Bone Height Reduction

The average height reduction
of the bone around the implant
was at follow-up - in terms of
the original bone height at the
time of implant placement - at
2.0 (£ 0.8) mm after a mean
observation period since im-
plantation of 6.5 years, since
prosthetic fitting at 6 years.

Periotest and Loosening,
SFFR

The sum of all reexamined im-
plants could be judged by the
subjective impression of the
clinician with the relaxation of
Grade 0. The mean Periotest®
- value was -2.97 (£ 0.41).The
average sulcus fluid flow value
was 24.6 (+ 9.4) averaged over
a three-fold measurement of
the vestibular surfaces of the
implants.

Questionnaire

Patients can achieve in this
modified OHIP 0-200 points,
with a score of “0"” accord-
ing to the statement “no
complaints at any time"” and

a score of “200" according to
the statement “frequent com-
plaints at any time"”. For the
special focus of this study the
guestionnaire revealed the fol-
lowing values for the different
patient populations: In the im-
plant group the female patients
reached an average of 21.6
points (Min 0, Max 135) and
the male patients had a mean

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

score of 18.4 (min 0, max 50).
In the comparison group, fe-
male patients achieved an aver-
age score of 36.9 (min 14, max
99) for male patients, a mean
of 37.00 points (Min 8, Max 54)
could be determined. For the
difference in the male patient
pool results in significance
level of p = 0.031 between

the implant patients and the
reference group. For female
patients a significance level of
p = 0.048 could be measured.
As a summary of the respec-
tive groups for the implant
patients, a mean score of 18.8
points was determined. For
the conventionally rehabilitated
group of patients the average
was 35.0 points. The t-test
showed that this difference is
significant at p = 0.035.

Discussion

According to available esti-
mates, nearly 50% of the
global population aged 65 years
are edentulous [37-39]. It was
estimated that more than half
of Canadians aged 65 years
are toothless, as well as a

third of Americans beyond the
age of 65 [40, 41]. In addition,
several European countries like
the United Kingdom (46 %),
Netherlands (65%) and Iceland
(69%) have a high prevalence
of edentulism in the age of

65 [42]. But at the same time
also the life expectation and
demands on the quality of

uMnnaHTauum, 6 neT ucrosb3osa-
HUS! NPOTe3a.

Periotest n nokasatenb aecHe-
BOW XXMAKOCTH

B Lenom faHHbI nokasaTenb BCex
OCMOTPEHHbIX UMNNAHTATOB MOr bl
ObITb CNOKOHO OLIEHEH BPA4OM Kak
0. CpepHuii Periotest® cocTasun
-2.97 (+ 0,41) CpepHuii nokasaTenb
JIECHEeBOM XNAKOCTU Bbin 24,6

(+ 9,4) nocne TPOMHOrO U3MEPEHMS
Ha BECTUOYNSPHBIX MOBEPXHOCTSX
MMMNAHTATOB.

OnpocHuK

[MauneHTbl MOryT HabpaTh B 9TOM
MOAMULMPOBAHHOM OMPOCHMKE
OHIP ot 0 20 200 6anno., «0» co-
OTBETCTBYET «B HACTOSALLEE BPEMS
xanob Het» u «200» 03Ha4aeT
«MOCTOSIHHO MHOTO Xano6». Ans
cneunanbHbIX BOMPOCOB AaHHOMO
W1CCne0BaHNst ONPOCHMK MoKa-
3an cnegytoLume 3HaveHus ans
Pa3fMYHbIX FPYNN NaUMEHTOB: B
)KEHCKOI rpynne cpeaHee 3Have-
Hue coctasmno 21,6 (MuH 0, Makc
135), @ y My>UuH cpefHuin 6ann

- 18,4 (MuH 0, Makc 50). B rpynne
CpaBHEHWS, NALUMEHTKM Habpam
cpefHmin 6ann 36,9 (MuH 14, makc
99) Ans NaUMEHTOB MY>KCKOr0 nona
cpefHee 3HaueHne COCTaBmIo
37,00 nyHKTa (MMH 8 Makc 54). [ina
pasHuLbl B MYXXCKMX Mynax ypoBeHb
3HauumocTm coctasmn p = 0,031
MeXJy NnaumeHTamn ¢ UMnnaH-
TaTamm U KOHTPOSbHOW rPynnoi.
[ins >KEHLMH ypOBEHb 3HAYMMOCTH
paccuuTaH Kak p = 0,048. B utore,
cpeflHee Konm4ecTso 6annos B

rpynne NauMeHToB C UMMNaHTaTamu
coctasuno 18,8. [Ins nauneHToB ¢
00bI4HbIM NieyeHneM - 35,0. T-Tect
nokasar, 4to 370 pasnuuue sBns-
€TCA CyLiecTBeHHbIM € p = 0,035.

06cyxaeHne

CornacHo 06LeoCTynHbIM
[aHHbIM, No4TH 50% 06LLeit
UNCNEHHOCTY HACENEHUs BCErO
Mupa B BO3pacTe 65 NeT sBnsertcs
6e33y6bim [37-39]. Tak, nonosuHa
KaHafLes B BO3pacTe 65 net ssns-
toTCs 6€33y6bIMK, & TaKXKE TPETb
amepuKaHLes B BO3pacTe CTapLue
65 [40, 41]. Kpome TOro, HECKOSBKO
eBponeickux cTpaH - Bennkobpu-
TaHus (46%), Huoepnaabl (65%) v
Vicnanams (69%) MMEOT BbICOKYHO
pacnpocTpaHeHHoCTb 6e33y60CTH
B Bo3pacTe 65 net [42]. Ho B TO
XE BPEMS 0XXMaaemas npojosxu-
TENBHOCTb XKM3HU 1 TPEBOBaHNS K
KauecTBY >KW3HU B 3TOW BO3PacT-
HO¥ rpynne B HACTOSILLEE BPEMS,
Kak npasuno, Bbille. 3Ta npobnema
TpebyeT Takoro ypoBHS NpoTEe3npo-
BaHWsl, KOTOPbI COOTBETCTBYET MO-
BbILLEHHbIM TPEOOBAHMAM AaHHO
LieneBoi NOMyNsiLMM NaLMEHTOB.
bessybas yentocTb ceivac senset-
CSt OIHUM W3 KNacCUYECKMX noKka-
3aHMiA K 3HA00CCANBHOW UMMIaH-
Tauun [4, 17]. Mo aToi NpuyinHe, B
HaCTOsILLEM 1cCnesoBaHuy bina
U3yyeHa He TOMbKO KNMHMYecKas

3 HEKTUBHOCTb UMNNAHTALMM, HO
W ee BINSIHWE Ha KAYECTBO XXU3HM
naumeHToB. Heob6xoauMbIM yCro-
BMEM [15 YCMELIHOCTM YCTAHOBKM
WMNNIAHTATOB B KOCTHYH) TKaHb
HUXKHEN YENKOCTH, IBISIETCS 13-
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life in this age group are now
generally higher. This problem
requires a prosthetic care for
these patients which supports
the increased demands of the
targeted patient population.
The toothless jaw is conse-
quently now one of the classi-
cal indications for endosseous
implantation process [4, 17].

For this reason, in the present
study it was not only the clini-
cal success of the implantation,
but also its impact on quality
of life of patients evaluated.
Essential for the success

of the implant into the local
lower jaw bone is the avoid-
ance of sensory disturbances
in the innervation area of the
inferior alveolar nerve [43].
Sensory disturbances are not
only occuring after the direct
division of the nerve bundle,
but are also possible after
pressure damage, an impres-
sion of the canal roof of the
mandibular canal or resulting as
a consequence of a perineural
hematoma [17, 44]. Especially
with a pronounced atrophy of
the lower jaw which requires
an augmentation procedure
or lateral displacement of the
inferior alveolar nerve in order
to meet the safety distance
between the implant and the
nerve channel, the scope and
extent of a possible impair-
ment of the sensibility of the
nerves are not always exactly
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predictable [44]. At a distance
of cranial bone surface to the
canal of less than 8 mm, the
augmentation procedure is
preferred to the lateralization
of the nerve, as these patients
may be subject to permanent
sensory disturbances of up to
10% [4, 17]. In this study no
complications regarding the
inferior alveolar nerve occured.
This contradicts the result of
Wismeijer et al [45]. In their
study on 110 patients were
interforaminally either two or
four implants placed. Before
and after the implantion, pa-
tients were asked about numb-
ness and examined. Wismeijer
reported that regardless of the
number of implants postop-
erative sensory disturbances
occurred in 7% of cases in the
lower lip and chin. Despite the
relatively low risk of postopera-
tive, mostly reversible sensory
disturbances, patients should
be educated about this type of
complication.

In the present study, the
bar-retained mandibular
cover-denture on four implants
showed excellent results in
the evaluation of the quality of
life for patients. Unfortunately,
because of the patient group

a comparisson to no other an-
choring systems was possible.
The reason for this result could
be the slight improvement in
retention, stability,

GeraHue HapyLUeHWi YyBCTBUTENb-
HOCTM B 0611aCTW MHHEPBALINM HIX-
Hero anbBEONSPHOro Hepaa [43].
PaccTpoicTBo HyBCTBUTENBHOCTY
MOXET NPOM30MTY HE TOMBKO Nocne
NPSIMOT0 Pa3feNeHnst HePBHOTO
ny4Ka, HO 1 Nocne NOBPEXAEHNs
Npw ero cAaBNMBAHUN UMMNaHTa-
TOM WA BCREACTBME NepUHEBpasb-
HO remaToMbl. {17, 44]. OcobeHHO
NPV BbIPAXXEHHOW aTpochun
HUXKHEN YeNCTH, KoTopas TpebyeT
NpoLieAypbI N0 YBENUHEHWIO NN
naTepann3aunm HUKHe enocT-
HOrO HepBa B LENsX JOCTUXEHUS
6e30MacHOr0 PacCTOSHUS MEXay
UMMNIGHTATOM W HEPBHbIM CTBOJIOM,
O[HAKO CTeNeHb BO3MOXHOTO YXyA-
LLIEHWS YYBCTBUTENBHOCTY HEPBA
He BCerfia MOXHO TOYHO NPOrHo-
3upoBarb [44]. Mpu paccTosHwm oT
KaHana o NoBEPXHOCTW YEPENHO
KOCTU MeHee 8 MM, NpoLefypa
ayrMeHTauuv npeanoyTUTENbHEE
natepanu3saunm HepBa, Tak KaK y
10% Takux nauneHToB MoryT BbITb
NOCTOSIHHbIE CEHCOPHbIE HapyLLe-
Hus [4, 17]. B HaweM uccnesoBaHum
HUKaKUX OCIOXKHEHWIA OTHOCUTEb-
HO HXKHErO anbBEONSPHOr0 HepBa
He 0TMeYarnochb.

OTOMy NPOTMBOPEYMT pesynbTat
Wismeijer ¢ coasT [45]. B ux uc-
cneposaHny 110 naumeHTam 6binu
yCTaHOBNEHb! 1BA UMM YETbIpE
nmnnaHTarta. [Jo u nocne umnnasx-
Tauuw, NaumeHTbl 6bIM 0CMOTpE-
Hbl ¥ MM BbIN 3afaH BOMPOC 06
oHemeHuu. Wismeijer coobLuaeT
YTO, HE3ABUCHMO OT KONIMYECTBA
MMNNaHTaTOB, NOCNeonepaLmoH-
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Hble HapyLLEeHNst YyBCTBUTENbHOCTH
B 06/1aCTH HUXXHEN ry6bl W NOL-
60pOoAKa NPOM30LLIO B 7% Cry4aes.
HecMOoTps Ha OTHOCUTESBHO
HU3KMIA PUCK MOCAE0NEPALMOHHBIX,
B OCHOBHOM 06paTuMbIX HapyLue-
HWiA Y4yBCTBUTENBHOCTH, NALMEHTDI
LOMKHbI 6bITb OCBEOMINEHbI 06
3TOM TUNE OCNOXXHEHWIA.

B HacTosLLem uccnenosasnm, no-
KPbIBHOW MPOTE3 HUXKHEN YEMOCTH
¢ 6a104HbIM KpenmneHnem Ha
YeTbIPEX MMNNAHTaTax nokasan
OT/IMYHbIE PE3YNbTaTbl NPK OLEHKE
Ka4yecTBa Xu3HW naumeHToB. K co-
XaNEHWH0, CPABHUTL WX C FPynmnoi
NauUNeHTOB C APYroi CUCTEMO
chukcaumu He 66110 BO3MOXHOCT!.
[MprunHa aToro pesynbTarta MoXeT
ObITb HEBOMbLLLOE YNyuLLEeHNe quK-
caumu, CTabunbHOCTM U OKKIHO3MOH-
HOr0 yPaBHOBELLMBAHWS MPOTE30B
3a CYET YBEMYEHNS KONNYeCcTBa
uMnnaHTaTos. KoMopT 3Hauu-
TENbHO YBENNYMBAETCS, YTO YK
[0Ka3aHo W B ipyroM uccneaosa-
Huu [46).

B HekoTopbIX MCCNeAoBaHusX, ABa
MMNiaHTaTa c4nTatoTCs JOCTaTou-
HbIMK [27, 47-49)], 4TO6bI 06€-
CNEYMTb HAZNEXaLLyH hukcaunto
MPOTE3a HUXKHEN YENKCTH, YTO,
O[IHaKO, He YyTBEPKAAET KOHCEH-
cyc-KoHepeHuus. (http://www.
konsensuskonferenz-implantologie.
de). B cooTBETCTBUM C AAHHBIMK
Ony6AMKOBaHHbIX CCNEL0BaHWA,
HW BO3PACT, HY MO, HE SBASKOTCS
peLuaroLLmMMm chaktopamm ans
Ka4ecTBa XXM3HW Mocne MpoTe3npo-
BaHus [50-53].
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and occlusal equilibration of
overdentures with an increas-
ing number of implants. The
comfort increases significantly,
as shown already in another
study [46]. In some studies,
two implants were considered
sufficient [27, 47-49] to ensure
adequate support to the lower
jaw prosthesis, which is not
covered by the statements

of the consensus conference
(http://www.konsensuskonfer-
enz-implantologie.de).

In accordance with the present
findings most published stud-
ies indicate that neither age nor
sex are decisive factors for the
quality of life following dental
care [50-53].

For implant supported pros-
thesis mainly from the lower
jaw with bar anchorage data

up to seven years is available
and the success rate shown is
over 90% [54]. Most frequently
hardly any problems occurred
during the period in the studied
group of patients with exten-
sion bars, supported on four
implants. This is in contrast to
the results of Kwakman et al
[55]. In his study, he provided
30 patients with bridges and
extensions, based on four
implants, and 29 patients with
a bar construction on two
implants without extensions.
He had to go to an observation
period of five years, noticing
significantly more problems su-
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prastructure in the first group.
Nevertheless, the anchoring
on four implants is preferred
in most cases, as better and
more uniform load over the
entire edentulous ridge can be
achieved [54].

When considering the clinical
parameters SFFR, plague and
papillary bleeding it was noted
that in almost all clinically reex-
amined implants minimal gin-
gival irritation prevailed. In this
context, the collected clinical
values are slightly higher than
the results of Meijer et al. and
Batenburg, who in their stud-
ies, rated the oral hygiene of
patients, despite the advanced
age also as good [27, 47, 48].

This may be explained by the
fact that implant patients take
part in a regular recall again
and again which is crucial for
long-term success of implanta-
tion. The remaining third of the
implants showed moderate
signs of gingival inflamma-
tion in the passage area. No
specific prosthetic factor of
the survey could be assigned
to these slightly worse values
in the present study, even if
worse periodontal - prophylac-
tic properties are attributed to
bar-retained systems by other
authors [56, 57]. Thus it can
be assumed that these results
reflect more the personal hy-
giene habits of the patient.

[insg npoTe3npoBaHmus HUXKXHENR
YemtoCTH Ha MMNaHTaTax ¢
6anoyHbIM KpenneHueM LOCTYMHbI
AaHHble HAbMAEHUS 10 7 NeT n
nokasaTefb yCneLwHOCTM COCTaBNS-
eT 6onee 90% [54]. Ecrm npo6nembl
11 BO3HWKANM, TO TOJIbKO B rpynne
NauneHToB C MOCTOBMAHBIM NPo-
TE30M Ha YETbIPEX UMMNaHTaTax.
OT0 NPOTUBOPEUNT pesynbTaTam
Kwakman ¢ coaBT [55]. B cBoeM
uccnenosaHum oH Habnaan 30
NauneHToB C MOCTOBUAHBIMM 1
CbEMHbIMM NPOTE3aMM HA YeTbIPEX
UMMNaHTarax, u 29 naumneHTos ¢
HECHEMHbIMM NPOTE3aMM HA ABYX
nmnnaHTaTax. B TeueHue natunet-
Hero nepuofa HabnaeHus 3Ha-
unTenbHO 6onbLue NPo6nem 6bino
OTMEYEHO B NepBon rpynne. Tem He
MeHee, KpenneHue Ha YeTbIpex UM-
nnaHTatax B 60MbLUMHCTBE Cly4aes
NPELNOYTUTENBHEE, TaK Kak MOXET
ObITb JOCTUrHYTO 6OMEE PaBHOMEP-
HOE pacnpefenexue faBneHns Ha
6e33y6ble anbBEONsPHbIE OTPOCTKM
[54].

Mpy pacCMOTPEHUM KIMHUYECKMX
napameTpOB - NOKA3aTeNs TeYEHMS
[ECHEBON XXMAKOCTH, MHAEKCa
3y6HOro HaneTa v nanuispHoM
KPOBOTOUMBOCTM - 6bINI0 OTMEYEHO,
4TO B CNyYae UMNIaHTaToB npe-
061aaano MUHUManbHoe pasapa-
XKEHME feceH. B 3TOM koHTekcTe
MONyYeHHbIe 3HAYEHNS HEMHOMO
BblLLe, Y4em pesynbTaTsl Meijer n
coasT. ¥ Batenburg, KoTopble B
CBOMX WUCCNEAOBAHMSX OLEHUAN
TUrMeHy NOMOCTY pTa NauMeHTOB,
HECMOTPS Ha MPEKIOHHbII BO3-
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pacT, TaKXe Kak «xopoLo» [27, 47,
48]. 3T0 MOXXHO 0OBSCHNTD TEM,
YTO NALUMEHTBI C UMMNIAHTaTaMK
HabnAanuch No CUCTeMe NoBTOp-
HOrO Bbl30BA NALMEHTA, YTO UMEET
peLLatoLLiee 3HaueHme Ans Jonro-
CPOYHOTO ycrnexa uMnaHTaumy.
OcrasLuascs TpeTb MMNNAHTATOB
noKasanu NpU3Hak1 yMepeHHoro
BOCNaneHus AeceH B 0611acTy KaHa-
na. Hukakumm haktopamu, CBA3aH-
HbIMM MMEHHO C MPOTE3aMM, HEMb35
0B6BACHUTL HEKOTOPOE YXyALLEHNe
rnokasaTtenei B UCCeioBaHny,
paxe,ecnv 6onee xyfwme napo-
[OHTaNbHbIE CBOMCTBA MPUMUCHIBA-
t0TCS ApYrMu aBTOpamMm CUCTEME
¢ 6an04HbIM KpennieHueM. Takum
06pa3oM, MOXHO NPEeLNoNOXUTb,
YTO 3TH pesynbTarthl 60MbLLe OT-
PaXaoT NNYHbIE TUrMEHNYECKME
NpuBbIYKKM NaumeHTa. MHorme
6e33y0ble NaUMEHTBLI UMELOT MCUXO-
noruyeckue npo6remMbl ¢ 3y6HbIMU
npoTe3amu [0 MMNNaHTaumm [54].

Oco6€eHHO 3TO aKTyansHoO Ans
NpoTe3a HUXHEN YentocTh 13-3a
ee ObICTPOiA pe3opbuui, NoO3aToMy
€ro CTabuabHOCTb UCMOMb30BaHNS
He rapaHTupoBsana [1, 54]. Moutw
TpeTb BCex 6e33y6bIX NaUMeHToB
coo6Lumnm 0 Takoii npobneme [1].
OTO MOXET BbITb NIOX0€ yAepXKa-
HWe NpoTEe3a U3-3a BbIPAXKEHHOM
aTpohumn anbBEONSPHOrO rPebHs,
UMK YyBCTBA HEMONMHOLEHHOCTM 1
HEBO3MOXXHOCTY y4acTBOBaTbH B
06LLECTBEHHOM XKM3HU MO NPUYMHE
6e33y60CTM M HENOAXOASALLEr0 NPO-
Te3a. Kpome T0ro, ecTb (yHKUMO-
HanbHble acneKTbl, Takue, Kak nof-
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Many edentulous patients
have to undergo psychiological
disorders with their dentures
before implantation [54]. This
is especially true for the lower
denture, because of the rapid
absorption of the mandible,
whose support and stability is
not guaranteed [1, 54]. Nearly a
third of all edentulous patients
reported such problems [1].

This can be a poor denture re-
tention, due to extreme alveo-
lar ridge atrophy or be caused
by the feeling of no longer
being fully able to participate

in social life due to edentu-
lism and malfitting denture. In
addition, there are functional
aspects, such as lifting up the
denture when biting or phonet-
ic problems that affect chewing
and comfort significantly [54].
Because of impaired physical
appearance of the face also
resulted language problems,
patients avoid social contact
due to mental problems, as a
light-hearted communication is
often very difficult [1].

An implant-supported prosthe-
sis may improve the quality of
life of patients significantly [58-
61]. John et al. found in their
study that the quality of life has
been improved by the receipt
of a new, custom denture in
96% of the cases [62]. We
could consistently detect im-
provements in all areas (nutri-
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tion, pain, speech, appearance,
psychological effects and social
contacts). Awad, Meijer and
Raghoebar compared in their
studies the masticatory forces
in patients who were treated
with conventional prosthe-

ses with those who received
implant-supported prosthesis
[1, 48, 63].

They found that the bite force
and chewing efficiency with an
implant-supported prosthesis
are substantially better than
with a conventional prosthesis.
Harder foods such as carrots,
bread, cheese and apples could
be chewed better. Van Kampen
stated further that the respec-
tive use of a specific anchoring
system plays only a minor role
in improving the bite force,

the implantation is crucial in
itself [23, 64]. Other studies
have shown that the implant-
supported prosthetic rehabilita-
tion has a positive influence on
the psycho-social situation of
people who suffer from their
edentulism [21, 28, 60, 65].

An implant-supported prosthe-
sis is considered by many pa-
tients as part of their body [21,
65]. Awad could also find that
the functional impairment, and
thus the psychological distress
in patients with conventional
denture is stronger than in pa-
tients with implant-supported
dentures [63]. These results
correlate well with those of

HSITUE NPOTE3a BBEPX MPU KyCaH!u
UM Npobnemsl ¢ ANKUKMEN, KOTOpblE
CYLLECTBEHHO BAMSKOT HA KOMChOpT
[54]. U3-3a yLiepbHOiA BHELIHOCTM

1 Npo6eM C NPOU3HOLLEHWEM
nauneHTbl n36eratoT coumanbHbIx
KOHTaKTOB, MOCKOJbKY HEMPUHYX-
[eHHOe 06LLeHWe 3aTpyaHEHo.
MpoTe3 Ha UMNaHTaTax MoXeT
3HAYMTENBHO YAYULINTD KA4eCTBO
XXU3HU naumenTa. John ¢ CoasT.

B UCCNEOBaHNM Nokasanu, YTo

B 96% Cny4aeB Ka4eCTBO XM3HM
ObIN10 YNYHLLEHO 3a CHET MONyYeHNs
HOBOIO MHAMBMAYANBbHOIO NPO-
Tesa [62]. Mbl Tak)xe NOCTOSHHO
06Hapy>KMBanM ymyuLLeHus BO BCEX
06naCTSX XM3HH, BKItO4as nuTa-
HUWE, CEHCOPHbIE OLLYLUEHWS, peyb,
BHELLHWIA BUA, NCUXONOr14eCcKoe
BO34ENCTBME 1 COLMAnbHbIE KOH-
TakTbl. Awad, Meijer n Raghoebar
CpaBHWAM B CBOWX UCCNEA0BAHNSX
XKEBATENBHYO CUAY Y NALMEHTOB C
06bI4YHbIMW NPOTE3AMMU C TEMMU, KTO
UCNONb3YeT NPOTE3 Ha UMNNAHTa-
Tax [1, 48, 63]. OHn 06HapyXuM,
4TO CUNa ykyca u aPpheKTUBHOCTb
XKEBAHWS NPW NPOTE3€E HA UMMaH-
TaTax CyLIECTBEHHO BbILLE, YeM C
00bI4HbIM NPoTE30M. Bonee TBED-
[Abl€ NPOAYKTbI - MOPKOBb, XNe6,
Cblp 1 610K NEPEXKEBbIBAKITCS
nyywe.

Van Kampen panee 3asisun, 4To uc-
Momnb30BaH1e KOHKPETHOM CUCTEMbI
KPEenmneHns urpaeT Nnilb He3Ha-
YUTEMbHYHO POTb B YBENTNYEHNM
CUMbl YKyCa, UMMNaHTauUns MMeeT
peLLaroLLiee 3Ha4eHne cama no
cebe [23 , 64]. [pyrue uccnefosa-
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HUS nokKasanu, 4to peabunurauus
C MCMOoNb30BaHNEM NPOTE30B Ha
UMNNaHTaTax oOkasbiBaET NONOXMU-
TEMNbHOE BANSIHWE Ha NCUXOCOLM-
anbHYH0 CUTYauMto NKOAEN, KOTopble
cTpapatot oT 6e33ybocTu [21, 28,
60, 65]. [poTesbl Ha MNNaHTaTax
MHOTME NauueHTbl BOCTIPUHAMAIOT
KaK 4acTb cBoero Tena [21, 65].
Awad TaK>Xe HaxomuT, 4To PYHKLUM-
OHabHbIE HAPYLLIEHUS U MCUXONO-
rMYeckve paccTporcTea y nauweH-
TOB C 06bI4HBIM NPOTE30M CHUITbHEE,
4eM y NauneHToB € NPOTE3OM Ha
nmnnaxTarax [63]. 3w pesynbTarthl
XOPOLLO KOPPENUPYIOT € AaHHbIMM
W3 HACTOALLEro UCCNEA0BaHMS.
lMaumeHTbI He MCMbITLIBANYW Hera-
TUBHBIX YyBCTB 13-3a UX NPOTE30B
W Mornm paccnabutses. Heobxo-
AMMOCTb BbINONHEHNS NOBTOPHOMO
XMPYPruvecKoit ayrMeHTaumm,

WM CNOPaANYECKM BOHUKAIOLLME
OCNOXXHEHUS NOCME UMNAaHTaLmK,
Kak npasuio, nponopLMOHabHbI
LONroCpPOYHbIM NpobreMam, Bbl-
3BaHHbIM HENOAXOASLLMM MPO-
Te3om. O6beanHeHne NpoTesa
HUXKHEN YeNOCTM HA UMNaHTaTax
C 06bI4YHbIM NPOTE30M BEpXHEN
YenoCTH NOBbILLAET KA4ECTBO
XXU3HM M0 CPABHEHWIO C 0ObIYHBIMM
MNOMHBIMY CbEMHbIMW NPOTE3aMM
06enx yenrocTen [5).

YCTaHoBKa BYX UM YETIPEX
WMNAAHTATOB B HUXKHEN YemntocTy,
KOTOpble COEANHEHbI fiyramu, Npu-
BOANT K 3aMETHOMY YNYULLEHMIO
yCTOMUMBOCTM NpoTe3a [4, 19].
WccneposaHue nokasano, 4To'y
NauneHToB Nocne UMMNaHTaumum
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the present study. Patients felt
no longer angry or bad after
implantation because of their
dentures, and could relax bet-
ter. Required procedures for
performing a second surgical
augmentation or sporadically
occurring complications after
implantation are generally in
proportion to the long-term
difficulties caused by an malfit-
ting denture. Combining an
implant-supported mandibular
prosthesis with a conventional
upper denture increased quality
of life compared with conven-
tional complete dentures in
both jaws [5]. The implantation
of two or four implants in the
mandible, which are connected
via bars results in a marked
improvement in the stability of
a partially mucosa-supported
prosthesis [4, 19]. The study
showed that in patients after
implantation in all aspects of
quality of life significant im-
provements have occurred.

Conclusion

Patients experience the daily
life much more relaxed and
carefree as with conventional
dentures, because they have
less chewing gait and pain.
Patients satisfaction and quality
of life is related to psychologi-
cal problems increases. Based
on the findings of this study,
the implant therapy in the
mandibular anterior area has

a rare rate of complications
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which burdens the organism of
the patient. It can thus be fully
recommended - in accordance
with other studies - to elderly,
toothless patients with appro-
priate general medical condi-
tions [10, 28, 57, 65].
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0TMe4anochb 3Ha4uTesNbHoe yny4-
LLIeHne Ka4eCTBa XXU3HU BO BCEX €€
acnekTax.

BobiBoAbI

MaumeHTbl ¢ NpoTE3aMM Ha
UMMnaHTaTax 4yBCTBYOT Ce0s

B NOBCEJHEBHON >XW3HK Bonee
CMOKOMHbBIMU W YBEPEHHBIMU, YeM
C 06bI4HBIMM MPOTE3AMM, TaK Kak
OTMEYaK0T MeHbLLE AMCKOMAOop-
Ta MpM XEeBaHUN WU OTCYTCTBUE
60neBbIX OLLYLLEeHWA. Y 0BNETBO-
PEHHOCTb NAUMEHTOB NPOTE30M U
WX KQYECTBO XXM3HM, CBA3AHHOE

C MCMXONOrMYECKMM acneKkTamu,
TaKxe Bo3pacTatoT. o pesynbTa-
Tam [aHHOro UccnesoBaHus, npu
YCTaHOBKE UMMNNAHTATOB B 06/1acTH
HWKHE YeNCTH, PELKO OTME-
4aKTCS OCNOXHEHMS, KOTOPbIE
HEraTMBHO BMIMSIOT HA OPraH13m
nauveHTa. MeTog neyeHns MoXeT
ObITb PEKOMEHAOBAH, B COOTBET-
CTBWW C APYTUMM UCCIIELOBAHNSMM,
NOXWIbIM, 6e33y6bIM NauneHTam
npu NOAX0ASLLEM 06LLEM COCTOS-
Hum 300poBbs [10, 28, 57, 65].
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Abstract

The incidence of valvular aortic
stenosis has increased over
the past decades due to im-
proved life expectancy. Surgi-
cal aortic valve replacement is
currently the only treatment
option for severe symptomatic
aortic stenosis that has been
shown to improve survival.

However, up to one-third of
patients who require lifesaving
surgical aortic valve replace-
ment are denied for surgery
due to high comorbidities
resulting in higher operative
mortality rate. In the past such
patients could only be treated
with medical therapy or percu-
taneous aortic valvuloplasty,
neither of which has been
shown to improve mortality.
With advances in interventional
cardiology, transcatheter
methods have been developed
for aortic valve replacement
with the goal of offering a
therapeutic solution for pa-
tients being unfit for surgical
therapy.

Currently, there are two
catheter-based treatement
systems in clinical application
(the Edwards SAPIEN aortic

valve and the CoreValve Re-
Valving System) utilizing either
a balloon-expandable or a
self-expanding stent platform,
respectively.

Key Words: aortic stenosis,
CoreValve, Edwards SAPIEN,
EuroSCORE

Introduction

Rising life expectancy results
in an increase of degenera-
tive and neoplastic diseases.
Population-based observational
studies revealed that 1% to
2% of patients older than 65
years have moderate to severe
aortic stenosis [1]. Surgical
aortic valve replacement dates
back to 1960 and is currently
the only treatment option for
severe aortic stenosis that has
been shown to improve sur-
vival, regardless of age [2].

In the ideal candidate, surgical
aortic valve replacement (AVR)
has an estimated operative
mortality of 4% [2].
Unfortunately, up to one-third
of patients with severe aortic
stenosis (AS) are ineligible

for corrective valve surgery,
either because of advanced
age or the presence of multiple
comorbidities [3]. Current treat-

Kapavoxupyprus

TpaHcKkaTeTepHast
UMnNaHTauus aop-

TAJIbHOI'O

Tesucel

3a nocrneaHve AecaTUneTus, B
CBSA3M C YBEMYEHNEM NPOJOIT-
XKUTENBHOCTM XXWU3HMW, BO3POCNa
3a60/1€BaeMOCTb CTEHO30M aop-
TanbHOro Knanaa. Xupypruyeckoe
NpPOTE3MpOBaHu1e aopTanbHOro
KnanaHa sBAseTcs B HacTosILLee
BPEMS €IMHCTBEHHBIM METOLOM
NEYEHNS TSHXENOro cMNTOMaTH-
4eCKOro aopTasnbHOro CTEHO3a,
KOTOPbII yNyyLlaeT BbKMBAEMOCTb
nauueHToB. TeM He MeHee, OJHOM
TPETW NaUNEHTOB, KOTOPLIM TPEBY-
€TCH cnacatenbHas Xupypruyeckas
3ameHa aopTanbHoOro Knanaa,
0TKa3bIBAKOT B ONepaummn u3-3a
COMyTCTBYHOLMX 3a60NeBaHui,
KOTOpbIE NPUBOAST K MOBbILLIEHWHO
CMEPTHOCTM BO BPEMS OMepaumu.
B npoLunoM Takux naumeHToB
MOXXHO 6bINI0 NEYUTL TONBKO
NEKAPCTBEHHBIMM CPEACTBAMM

NN NOCPEACTBOM YPECKOXKHOM
aopTarnbHoOI BanbBYIOMNACTHKK,
HO aHHble METObI He CHUXanm
CMEPTHOCTb.

C pa3BuTMEM NHTEPBEHLMOHHO
kapauonoruu, 6b11 paspaboTaHsi
TpaHCKaTETEPHbIE METO/b! 3aMEH!
aopTanbHOro Knanaxa ¢ Lenbto
Tepanuu NaumMeHToB, HEMPUTOAHbIX
LNS XUPYPru4eckoro neyexus. B
HACTOSILLEE BPEMS B KITMHUYECKOM
MpaKTuKe MPUMEHSKOTCS [BE CUCTE-

KJjialdHad

Mbl 3aMeHbI a0pTaNbHOMO KnanaHa
(Edwards SAPIEN aortic valve n
CoreValve ReValving System), B
KOTOPbIX MCTIONL3YETCS HANMOHO- U
CamMOpPaCLLMPSIOLLMIACS CTEHT-
nnatgopma, COOTBETCTBEHHO.

KnioueBble ¢510Ba: aopTabHbIv
cTeHos, CoreValve, Edwards
SAPIEN, EuroSCORE

Beepenue

YBenuueHue NpoLONKUTENBHOCTH
XKU3HW YenoBeka NpUBENo K POCTy
[lereHepaTuBHbIX U ONYX0NEBbIX
3abonesanuit. ccnenosanus B
BO3PACTHbIX NOMYNALMAX NOKa3anm,
4T0 ¥ 1% -2 % NauneHToB cTapLue
65 neT ecTb aopTanbHblit CTEHO3
YMEPEHHOM 1 TAXXENON cTenehu [1].
X1pypruyeckoe NpoTe3npoBaHme
aopTanbHOro Knanaxa NpoBoAMTCS
¢ 1960 rofa 1 B HacTosLLee Bpems
SBNSETCS €AMHCTBEHHBIM METOLOM
NIEYEHMS TSKENOr0 aopTasbHOro
CTEH03a, KOTOpbIN YBENN4MBAET
BbI>XKUBAEMOCTb, HE3ABUCUMO OT
Bo3pacta [2]. Jaxe B cnyyae
naeanbHbIX KAaHAMAATOB, Onepauy-
OHHas CMEPTHOCTb MPK XMpypruve-
CKOM MPOTE3MPOBAHUM a0pTaNbHO-
ro knanaHa (IMAK) coctaBnseT 4%
[2]. K coxanenuto, o 0fHOW TPeTH
NaLWNeHTOB C BbIPaXXEHHbIM aop-
TanbHbIM CTEHO30M (AC) He umeroT
npasa Ha KOPPEKTMPYIOLLYHO XMpyp-
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ment options for those patients
not offered surgery include
medical treatment or percuta-
neous balloon aortic valvulo-
plasty though neither has been
shown to reduce mortality.
Medically treated patients with
symptomatic AS have a

1- and 5-year survival of 60%
and 32%, respectively [4].
With the introduction of trans-
catheter aortic valve implanta-
tion (TAVI) in 2002 there seems
to be an alternative for these
patients.

Selection of Patients

Due to the existence of the
tried and tested surgical valve
replacement with good long-
term results the selection of
patients for TAVI, which should
done in a multidisciplinary
consultation between cardi-
ologists, surgeons, imaging
specialists and anaesthesiolo-
gists, involves several critical
steps [5]. Candidates consid-
ered for TAVI must have severe
symptomatic aortic stenosis in
addition to a formal contraindi-
cation to surgery or other char-
acteristics that would limit their
surgical candidacy because of
excessive mortality or morbid-
ity risk (Fig. 1).

The procedure should be of-
fered to patients who have a
potential for functional im-
provement after valve replace-
ment. It is not recommended
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for patients who simply refuse
surgery on the basis of per-
sonal preference.

Confirming the Severity of
Aortic Stenosis

Actually, TAVI is only indicated
in patients with calcified pure
or predominant symptomatic
aortic stenosis. The different
imaging modalities can assist
in the selection process by pro-
viding important information on
the aortic valve, coronary arter-
ies, and vascular structures.

First, the severity of aortic
stenosis should be assessed.
Both transthoracic (TTE) and
transesophageal (TEE) Dop-
pler echocardiography are the
preferred tools to assess the
severity of aortic stenosis. In
addition, the exact anatomy

of the aortic valve should be
assessed. Echocardiography,
multi-slice CT (MSCT) and mag-
netic resonance imaging (MRI)
can all help to distinguish
between a bicuspid and a tri-
cuspid aortic valve. It is impor-
tant to point out that implanta-
tion of available percutaneous
prostheses is contraindicated
in the case of a unicuspid or bi-
cuspid aortic valve, because of
the risk of incomplete deploy-
ment, significant paravalvular
regurgitation, and displacement
of the prosthesis [5,6].

A severely calcified aortic valve
may result in the inability to

TMI0 KranaHa u3-3a NPEKoHHOM0
BO3pacTa Umu Hannuns HECKOJbKNX
CONyTCTBYHOLMX 3a60neBanuii [3].
CoBpeMeHHble BO3MOXHOCTY fe-
YEHWS TEX NALMEHTOB, KOTOPbIM He
npesnaraeTcs Xmpyprus, BKNKYa-
10T B CE0S MEANKAMEHTO3HOE Neve-
HWE WK YPECKOXKHYIO BANTOHHYHO
aopTasnbHyto BasbBynoNacTUKy
HECMOTPS Ha TO, YTO METOAbl HE
nOKa3asm CHUXEHNS CMEPTHOCTH.

Mpyn MeaMKaMEHTO3HOM NeYeHNM
6onbHble ¢ cumnToMaTuyeckum AC
UMEIT 1- M 5-NETHIOK BbIXXMBAE-
MOCTb 60 % 1 32 %, COOTBETCTBEH-
Ho [4]. C BBefeHmem B 2002 roay
TpaHCKaTETEPHON MMMNaHTaLMK
aoptanbHoro knanaxa (TUAK)
nosiBUNach anbTepHaTUBa Ans aTux
MauMeHToB.

OT60p NauueHToB

B ¢BA3M C NpUMEHEHMEM MCTbITaH-
HOW XMPYPr4ECKOM 3aMeHbl Kna-
naHa ¢ XopoLUMMM 0N OCPOYHbBIMM
pesynbTatamu, 0T60p NauUMEHTOB
ans TUAK, KoTopblit LOMKEH
NPOBOANTLCS MOCPEACTBOM MEX-
AMCUMMNIMHAPHBIX KOHCYbTaUui
KapAu1OosOoroB, XMPypProB, PEHTIEHO-
IOr0B, @HECTE3MOSI0T0B, BKHOYAET
B Ce651 HECKONbKO BXKHbIX LLAr0B
[5]. Kanampatsl ans TUAK BomxHbl
CTpafath TSKENbIM CUMNTOMATH-
YECKMM aopTanbHbIM CTEHO30M B
[OMOJHEHME K (hopManbHbIM MPOTH-
BOMOKa3aHWsIM K onepawuu unm
APYTUM XapaKTepucTuKam, KoTopble
OrpaHMuMBAIOT SIS HAX BO3MOXK-
HOCTb XMPYPr4eCKOro NeYeHns ns-
32 BbICOKOWN CMEPTHOCTY W YaCcTOThI

Kapavoxupyprus

ocnoxHenuit (Puc. 1). Mpouenypa
LOMXHA BbITb NPeAnoxeHa nauu-
eHTaMm, y KOTOPbIX €CTb MOTEHLMan
ANS PYHKLMOHANBHOTO YTyuLLeHMs
rnocne 3ameHbl Knarnaxa. He pexo-
MEeH[yeTCs naLmeHTam, KOTopbIM
MPOCTO 0TKA3aHO B XMPYPriv Ha
OCHOBE JTNYHbIX NPEANOYTEHUA.

MoaTBepxAaeHMe TAXECTH
aopTanbHOro cTeHo3a
[encteutensHo, TMAK nokasaHa
TOMbKO NaUMeHTam ¢ namonaTu-
YeCKUM KarbLMHUPOBAHHbIM UK
BbIP@XXEHHbIM CUMNTOMATUYECKIM
aopTanbHbIM CTEHO30M. Pasnmny-
Hble METOLbI BU3yanu3aumm MoryT
nomoYb B npouecce 0T6opa, npeso-
CTaBNsA BaXHY0 MHopMaLmio 06
aopTanbHOM Knanae, KOPOHapHbIX
apTepusix U CTPYKTYpe COCyA0B.
Bo-nepsbix, fomKHa 6bITb OLEHEeHa
CTeNeHb TSHXKECTM a0PTanbHOr0
CcTeHo3a. M TpaHcTopakanbHas
(TTA9) 1 upecnuiueBoaHas
(4NA3) nonnnepaxokapanorpacuu
SBNSOTCA NPEANOUTUTENBHBIMN WH-
CTPYMEHTaMW S5 OLEHKN TSKECTH
aopTanbHOro cTeHo3a. Kpome Toro,
[OJDKHA ObITb OLEHEHa aHaToMUs
aopTanbHOro KnanaHa. dxokapau-
orpacus, MynbTucnupansHas KT
(MCKT) 1 marHuTHo-pe3oHaHcHas
Tomorpadpms (MPT) Takke moryT
NOMOYb MPOBECTM pasnuune asy-
CTBOPYATOr0 1 TPEXCTBOPYATOr0
aopTanbHbIX KNanaHos..

BaXHO 0TMETUTb, UTO YPECKOXKHAS
UMNNAHTALNS HbIHE JOCTYMHbIX
MPOTE30B NPOTMBOMOKA3aHA MK
0HOCTBOPYATOM WK [1BYCTBOpYA-
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cross the native valve with the
catheter. Bulky leaflets and
calcifications on the free edge
of the leaflets may increase
the risk of occlusion of the
coronary ostia during aortic
valve implantation. Therefore,
the extent and exact location
of calcifications should be
carefully assessed before the
implantation procedure. The as-
sessment of coronary anatomy
is also important in the selec-
tion process. Conventional
coronary angiography should
be performed to exclude the
presence of significant coro-
nary artery disease. Conven-
tional angiography remains the
“gold standard”.

Analysis of Surgery Risk and
Evaluation of Life Expectancy
and Quality of Life

The precise evaluation of surgi-
cal risk in a specific patient

is not easy and involves an
attempt at individualisation
based on statistical data from
databases containing a large
number of procedures. The
most accepted and validated
algorithms that are widely avail-
able today are the EuroSCORE,
the STS (Society of Thoracic
Score) and the Parsonnet
score. These algorithms predict
the surgical risk by assigning
weight to various factors that
affect the clinical result, but it
is clear that they can under-
estimate or overestimate it in
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certain groups of patients who
are not represented satisfac-
torily in the population used to
generate the algorithm [7].

There is some evidence in

the literature of the incor-

rect prediction of aortic valve
replacement outcome using
the EuroSCORE model [8].
Osswald et al report on the real
risk of overestimation of death
by EuroSCORE for patients
undergoing isolated aortic valve
replacement, enlightening a
possible incorrect assignment
of high-risk patients to TAVI
procedure [9]. The key element
to establish wheter patients are
at high risk for surgery is multi-
disciplinary clinical judgement,
which should be used in as-
sociation with a more quantita-
tive assessment, based on the
combination of several scores
(for example expected mortal-
ity >20% with the EuroECORE
and >10% with STS score).
This approach allows the team
to take into account risk factors
that are not covered in scores
but often seen in practice such
as chest radiation, previous
aorto-coronary bypass with pat-
ent grafts, porcelain aorta, liver
cirrhosis, etc.

Assessment of Feasibility
and Exclusion of Contraindi-
cations for TAVI

After criteria of severe sympto-
matic aortic valve stenosis and

TOM aopTasbHbIA KNnanae, u3-3a
pUCKa HEMOMTHOTO Pa3BepTbiBaHKS,
3HAYMTENbHOW NapaBanbByNSPHON
perypruTaumn n CMeLLieHns npoTe3a
[5,6]. BblpaxxeHHas kanbumugmka-
LSt a0pTaNbHOro KnanaHa MoXeT
MPUBECTM K HEBO3MOXXHOCTH
NPOWTW YePe3 HEro KaTeTepom.
BornbLune pasmepbl CTBOPOK 1 Kasb-
umdpmkaums ux cBo6OJHOrO Kpas
MOy T MOBbILLATL PUCK 3aKYNOPKM
KOPOHAPHbIX YCTHEB MPU MMM/IAHTa-
LM aopTanbHOro Kranaxa.

Taxum o6pa3om, nepea npo-
LeLypOiA UMNAAHTALMK HYXKHO
TILATESNbHO OLEHNUTb CTENeHb U
TOYHOE MECTO Kanbuugukaumm. B
npouecce 0T6opa Takxe BaxHa
OLieHKa aHaTOMMK KOPOHAPHbIX
COCYL0B. 4T00bI MCKITHOUNT
wemmnyeckyro 60nesHb CepALa,
[O/DKHA ObITb BbIMNOHEHA 00bI4HAS
KOpOHapHas aHruorpadus, KoTopas
NO-MPEXHEMY OCTAETCS «30/10TbIM
CTaHfapTOM».

AHanus xupypruyecKkoro pucka,
NPOAOMKUTENBHOCTH M KayecTBa
XKN3HU

TouHas oLeHKa XMpYpru4eckoro
puCKa Yy KOHKPETHOTO 60/bHOT0
Henerka u siBnsieTcs NonbITKO
WHAMBMAYanM3npoBaTh CTATUCTUKY
13 6a3bl jaHHbIX, COAEP>KALLYO
6onbLuoe uueno npoueayp. Havbo-
nee npuemMneMbIMM 1 MPU3HAHHbBIMM
anroputmMamu, 06Le0CTyNHbIMY B
HACTOSILLEE BPEMS, ABNISIOTCS OLEH-
ku no wkane EuroSCORE, STS
(O6wecTeo TopakansHom LLkanbi)
u Parsonnet score. [laHHble anro-

Kapavoxupyprus

PUTMbI MPOTHO3MPYIOT XUPYprit-
YECKMIA PUCK MyTEM NPUCBOEHMS
6annoB pasnuyHbiM hakTopam,
KOTOPbIE BAUSIOT HA KIMHUYECKNIA
pe3ynbTaT, HO OYEBUAHO, YTO OHY
MOTYT HeLOOLIEHMBATbL UMK Nnepe-
OLEHMBATb €r0 Ans ONpefeneHHbIX
rpynn NauMeHToB, KOTOPbIE He
npeacTaBeHbl JOCTATO4HO B MOMYy-
NALUMKM, NCTIONb3YEMON NS reHepa-
Lmu anropuTMa [7]. B nutepatype
CyLLEeCTBYET psifl A0Ka3aTeNbCTB
HenpaBubHOrO MPOrHO3MPOBAHHS
pesynbTaTa 3aMmeHbl a0PTaNbHOT0
KnanaHa ¢ 1Cronb3oBaH1eM Mofe-
v EuroSCORE [8].

Osswald ¢ coaBT. NpefcTaBum oT-
4eT 0 peanbHOK ONACHOCTH Nepeo-
LieHku cmepTHOCTM no EuroSCORE
AN NALUMEHTOB, NEPEHECLLMX
NpOTE3VPOBaHNE a0PTabHOrO Kia-
naxa, nocne HenpaBubHOM OLEHKN
NauUNEHTOB C BbICOKIM PUCKOM

ans npouenypsl TUAK [9]. Knto-
YeBbIM SMIEMEHTOM OMNpeAeNeHns
NaLUWNEHTOB C BbICOKAM PUCKOM ANt
XMPYPruu SIBISIETCS My NbTUAMCLN-
NAVHAPHAS KIMHUYECKas OLEHKa,
KOTOpas fOKHA 6bITb MPUMEHSTCS
B COYeTaHuu ¢ 6onee KonM4eCTBeH-
HO¥ OLIEHKOM C UCMOMb30BaHUEM
HECKOMbKMX LLUKan (Hanpumep
0Xuaemas cMepTHOCTbL > 20% o
wkane EuroECORE n > 10% no
wkane STS).Takoit NoAX0A N03Bo-
NSeT KOMaHAE yunTbiBaTh (PakTopbI
pucKa, KOTOPble HE OLIEHNBAIOTCS

B 6annax, Ho 4acTo BCTPeYarTCs
Ha NpakTuKe, Takue, kak npea-
BapuTENbHOE a0PTO-KOPOHAPHOE
LUYHTUPOBAHME C TPaHCMNaHTaTa-
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Fig. 1: Algorithm to determine the
treatment options of patients with
severe aortic valve stenosis (AVA —
aortic valve area; TAVI — transcatheter
aortic valve implantation).

high surgical risk are evaluated,
the technical evaluation of

the patient'’s suitability for the
percutaneous implantation
technique begins (Table 1).

The two most basic para-
meters are the suitability of
the peripheral arteries and the
size of the aortic valve annu-
lus. Contrast angiography is
needed to assess the former,
while the latter requires an
initial assessment of the dia-
meter of the aortic annulus on
a TTE. In general terms, a large
artery with dominant elastic
elements should have a dia-
meter up to T mm smaller than
the external diameter of the
sheath that has to be intro-
duced for the valve implanta-
tion.

Thus, current systems with an
external sheath diameter of 28
F (SAPIEN 26 mm, Edwards),
25 F (SAPIEN 23 mm, Ed-
wards) and 22 F (CoreValve,
Medtronic) require minimum
diameters in the order of 8, 7
and 6 mm, respectively. Apart
from the minimum diameter,
the existence of significant
vessel tortuosity (>90°), espe-
cially when combined with wall
calcifications, makes advancing
the large sheath problematic,
with a high risk of vascular
complications that could poten-
tially affect the final outcome.
In addition, the existence

FlenlsLio)
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Severe aortic stenosis:

AVA <1ci

mean gradient >40mmHg
Clinical symptoms

Indication for aortic valve replacement

Assessment of patient risk according to clinical evaluation and using
d

risk scores (e.g. EuroSCORE, STS score) in a mul

Surgical aortic valve replacement

TAVI not eligible

Transapical approach

Medically treatment o
balloon aortic
valvuloplasty

of extensive circumferential
calcifications limits the elastic
dilation of the artery; thus, the
minimum diameters referred
to above are underestimated.
Patients who do not meet the
criteria of suitable peripheral
arterial access may still be
candidates for transapical im-
plantation. For the assessment
of aortic annulus diameter we
should keep in mind that TTE
underestimates its size by a
mean of 1.4 mm compared to
the TEE [5,10], while the latter
method also underestimates
the size by 1.2 mm compared
with intraoperative measure-
ment [10].

Therefore, in order to avoid
undesirable and often cata-
strophic displacement of the
prosthesis, there should be

a margin of at least 1-2 mm
between the diameter of the
valve and the size of the aortic
annulus estimated using TEE,
so that the former may be suc-
cessfully and safely anchored
within the latter. Computed
tomography scan aortography

ciplinary

Evaluation for TAVI

Transfemoral approach
not eligible

Transfemoral
approach TAVI

Subclavian approach

Mu, hapcopoBas aopTa, LMppo3
NneYeHn n 7.4.

OueHKa NpUroAHOCTH 1
UCKNIoYeHNe NPOTUBONOKa3aHui
K TUAK

Mocne OueHKM TSKECTH CUMNTOMA-
TMYECKOro CTEH03a a0PTasbHOro
KnanaHa u XvMpypruveckoro pucka,
HAa4MHAETCs TeXHMYecKas OLeHka
NPUrOAHOCTY NaLmMeHTa Ang upe-
CKOXHOM uMmnnanTauum (Tabnuua
1). [1ByMst OCHOBHbIMW Napame-
Tpamm SBASKOTCS MPUrOSHOCTb
nepuchepnyeckux apTepuii n pas-
Mep KOnbLia a0pTafbHOro KnanaHa.
[ins oueHkM nepsoro Heobxoauma
KOHTpacTHas aHruorpadms, a
BTOPO TPEOYET NepBOHAYANBbHO-
r0 M3MEpEeHUs AnameTpa KonbLa
aopTbl Ha TTA93.

B 06wmx vepTax, apTepus ¢ npe-
obnasaHnem ynpyrux anemeHToB
LOJKHA UMETb AnaMeTp Ha 1 MM
MEHbLLE Hapy>XHOro AnameTpa
MPOBOAHMKA, UCMONb3YEMOro ANs
UMAnaHTaumu knanaxa. Takum
06pasoM, CYLLECTBYIOLLME CUCTEMbI
C HapY>kKHbIM JMamMeTpoM NpoBo-
anuka 28 F (Edwards SAPIEN 26
MM), 25 F (Edwards SAPIEN 23

Kapavoxupyprus

Puc. 1: Anroputm Ans onpefeneqns sapm-
aHTOB NEYEHNS MALMEHTOB C BbIPAXEH-
HbIM CTEHO30M a0PTaNbHOrO KnanaHa.
(AVA — nnowaab aopTanbHoro kKnanawa;
TAVI - TpaHcKaTeTepHas MMnaaHTaums
aopTasbHOro Knanaxa).

Mm), u 22 F (CoreValve, Medtronic)
Tpe6YIOT MUHUMATIBHBIA AnameTp 8,
7, 6 MM, COOTBETCTBEHHO. Hapsgy
C MUHMMaTbHbIM AMAaMETPOM, 3Ha-
4nTenbHas M3BMIMCTOCTb Cocyaa
(> 90°), 0cO6EHHO B COMETAHUM

C KanbumuhvkaLmein ero CTEHKHM,
LenaeT NPOABWXKEHNE NMPOBOLHMKA
NPO6eMaTUYHbIM, C BbICOKMM
PUCKOM COCYIMCTbIX OCTOXHEHNHN,
KOTOPbIE NOTEHLMANBEHO MOTYT
BAUSITb HA KOHEYHbIN pe3ynbTart.
Kpome Toro, cyLiecTsoBaHme
06LLMPHON KPYrOBOA KanbLndm-
Kauum orpaHnunBaET ynpyroe
pacLUMpeHne apTepum, Takum
06pa3oM, MUHUMANbHLIA ANaMeTp,
yKa3aHHble BblLUE, AOSKEH ObITb
6onbLue. MauneHTbl, KOTOpble He
OTBEYAKOT KPUTEPUAM JOCTyNa
4epes nepuctepuyeckue aptTepuu,
MOryT 0CTaBaTbCA KaHAMAATaMu Ha
TpaHcanuKanbHyto MMNAaHTaUMIo.

[ins oueHku amameTpa KonbLa
aopTbl Mbl JOMKHbI UMETb B BUAY,
yto TT[O 3aHWXaeT ero pasmep B
cpeaHeM Ha 1,4 MM 1o CpaBHEHHIO
¢ TO[13 [5,10], B TO Bpems, kak
nocneHuiA METOA TakxXe Heflo-
OLeHMBaeT pa3mep Ha 1,2 MM 1o
CPaBHEHMIO C MHTPAONEPALMOHHbIM
namepenvem [10]. CneaosarenbHo,
AN TOro uTo6bl M36exath He-
XENATENbHOro W 4acTo KaTacTpo-
(h14ecKoro CMeLLEeHMs NpoTe3a,
[OJKEH BbITb 3anac no kpaHei
Mepe B 1-2 MM MEXAY NamMeTpoM
KnanaHa u pasmMepoM KofbLa
aopTbl N0 AaHHbIM TO[3, uTobbI
nepBbIA MOT YCMELLHO 1 6e30MacHo
3aKpenuTLCS BHYTPM NOCeaHero.
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Table 1: Actually proposed indications
and contraindications for percutane-
ous aortic valve implantation

and angiography of the ascend-
ing aorta are the most appropri-
ate examinations for investi-
gating these aspects. Those
examinations will also be used
for the measurement of the
dimensions of the ascending
aorta and the aortic arch, which
are essential for checking
eligibility for the CoreValve (the
most important being the dia-
meter of the ascending aorta,
which should be <4.3 cm). The
anatomy of the thoracic aorta
(any chance of porcelain aorta)
and the abdominal aorta should
be studied by some imaging
method for the existence of
extensive atheromatosis, mural
thrombi and aneurysm.

Different Transcatheter Aortic
Valves

On the basis of first results
from clinical trials CoreValve
Revalving System and Edwards
Lifescience System obtained
CE mark approval in 2007 with
the specification that these
valves are intended for patients
with a high or prohibitive risk
for surgical valve replacement
or who cannot undergo AVR.

The first generation balloon
expandable valve was entitled
Cribier-Edwards valve (Edwards
Lifesciences Inc), whereas at
present the Edwards SAPIEN
valve (Edwards Lifesciences
Inc) is commercially available
(Fig. 2). The Edwards Life-
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Actually Proposed Indications and Contraindications for
Percutaneous Aortic Valve Implantation

Indication for Transcatheter Aortic Valve Implantation

Severe aortic stenosis (AVA: <1cm?mean gradient >40mmHg, severe

symptoms)

Contraindication for surgical valve replacement

Contraindication for Transcatheter Aortic Valve Implantation

Mild to moderate aortic stenosis
Asymptomatic patients
Life expectancy <1 year

Surgical aortic valve replacement possible, but patient refused
Aortic anulus <18 or >25mm (balloon-expandable) and <20 or >27mm

(self-expandable)
Bicuspid/unicuspid aortic valve

Asymetric heavy valvular calcification
Aortic root >45mm at the aorto-tubular junction
Presence of left ventricular apical thrombus

Contraindication for Transfemoral Approach

Severe calcification, tortuosity, small diameter of the iliac arteries

Previous aorto-femoral bypass

Severe angulation, severe atheroma of the aorta

Coarctation of the aorta

Aneurysm of the aorta with protruding mural thrombus

Contraindication for Transapical Approach

Previous surgery of the left ventricle using a patch

Calcified pericardium

Severe respiratory insufficiency

Non-reachable left ventricular apex

sciences SAPIEN THV device is
a balloon-expandable valve. It
consists of bovine pericardium
that is firmly mounted within

a tubular, slotted, stainless
steel balloon-expandable stent.
Two valve sizes have been
developed (23mm and 26mm).
At present, available prosthe-
sis sizes are 23 and 26 mm

for aortic annulus diameters
between 18-22 mm and 21-25
mm, respectively. The Core-
Valve Revalving device is a self-
expanding frame-valve pros-
thesis (Fig. 2). It consists of a
porcine pericardial tissue valve

KomnbtoTepHas Tomorpadms, a
TOYHEe aopTorpacpus 1 aHruorpa-
hus BOCXOAALLEH a0pTbl ABNSIOTCS
Hanbonee NOAXOAALMMI METOAAMM
UCCNEef0BaHNS faHHbIX acrek-

T0B. 3TN 06CNEeA0BaHMS TaKXE
UCNONb3YKOTCS ANs U3MEPEHNS!
pa3MepoB BOCXOASLLEN aopTbl

W [yr¥ aOpThl, YTO HEOOXOAMMO
AN NPOBEPKM NPUrOJHOCTY ANs
CoreValve (Hanbonee BaXHbIM
SBNAETCH AMAMETP BOCXOAsLLeN
aopTbl, KOTOPbIA JOIKEH 6bITb
<4,3 cm). AHaToMuUs rpyHON aopTbl
(BeposiTHOCTb hapdhopoBOM A0PThI)
11 BPIOLLHO a0pTbl JOMKHbI ObITh
WN3y4eHbl METOAAMM BU3yann3aLmu

Kapavoxupyprus

Puc. 1: Mokazanus 1 NpOTMBOMNOKA3aHMA K
l‘Ip(-)CKO)KHOI7I MMnnaHTauum aopTasibHOro
KnanaHa

[N51 BbISBNEHS! OGLUMPHOTO aTepo-
MaT03a, MPUCTEHOUHbIX TPOMGOB ¢
aHeBpU3M.

Pa3nuyHble TpaHcKaTeTepHble
aopTanbHble KnanaHbl

Ha ocHoBaHuM nepsbIx pesynbTa-
TOB KJIMHUYECKMX UCCNEA0BAHMIA
cuctembl CoreValve Revalving
System u Edwards Lifescience
System nonyunnm B 2007 eBpo-
neckuin 3Hak cooTBeTcTBUS GE

C YKa3aHWeM, 4TO 3TU KranaHsl
NpeAHa3Ha4eHbl Ans NauMeHToB

C BbICOKMM PUCKOM ANSt XMpPYypru-
4eCKOM 3aMeHbl KnianaHa unu ans
TeX, KTO HE MOXET NepPEHECTH
XMPYPru4veckyto 3ameHy Knanaxa.
[NepBoe nokonexue 6annoHo-
pacLMpseMbIX KnanaHoB UMesn
HassaHwe Cribier - Edwards valve

( Edwards Lifesciences Inc), a B
HaCTOsILLee BPEMS C HA3BaHMEM
Edwards SAPIEN valve (Edwards
Lifesciences Inc) koMmmepyecku
[OCTYNHbI (Puc. 2). YcTpoiicTso
Edwards Lifesciences SAPIEN THV
ABASETCS 6aNNOHO-PACLLIMPAEMbIM
knanaHoM. OH COCTOMT U3 Bbl4bero
nepuKapAa, KOTOPbIA MPOYHO ycTa-
HOBJIEH B TPy64aTOM, CO LLENbIO,
6annoHO-pPacLLMPSIEMOM CTEHTE U3
Hep>KaBetoLLei cTanu. bbinu pas-
paboTaHbl KnanaHbl BYX pa3MepoB
(23mm 1 26MM). B HacTosILee
BpEMSI CYLLECTBYHOT NpOTe3bl pas-
MepoM 23 1 26 MM Ans AnameTpa
aopTasbHOro Kombla 18-22 MM
21-25 MM COOTBETCTBEHHO.
Yctpoiicteo CoreValve Revalving
SBNSETCS CaMOPaLLMPSOLLMMCS
npoTe3om (Puc. 2). OH cocTonT



Aortic Valve Implantation

that is mounted and sutured in
a multilevel self-expanding ni-
tinol frame. It is available in 26
and 29mm sizes. The device
has a broader upper segment
(outflow aspect), which yields
proper orientation to the blood
flow. The first generation valve
used bovine pericardial tissue
and was constrained within a
25 French (F) delivery catheter.
The second generation valve
was built with porcine pericar-
dial tissue within a 21 F cath-
eter to allow access through

smaller-diameter vascular beds.

The third generation of the
device features a catheter with
a valve delivery sheath size

of 18 F and a follow-on shaft
of 12 F. Newer devices that
have first-in-man application
include Paniagua (Endoluminal
Technology Research, FL), En-
able (ATS, MN), AoTx (Hansen
Medical, CA), Perceval (Sorin
Group, CO), Jena (JenaValve
Technology, DE), Lotus Valve
(Sadra Medical, CA), and Direct
Flow percutaneous aortic valve
(Direct Flow Medical, Inc.,

CA). PAVI represents a unique
challenge for anesthesiolo-
gists. Like with other invasive
procedures, a careful preopera-
tive assessment, appropriate
intraoperative momitoring and
imaging, meticulous manage-
ment of hemodynamics, and
early treatment of expected
side effects and complications
is of utmost importance. An
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unexpected decrease or in-
crease in systemic vascular re-
sistance resulting in decreased
coronary perfusion pressure or
acute heart failure by elevated
left ventricular end-diastolic
pressure should be avoided by
maintaining a normotensive
blood pressure and heart rate
between 60bpm and 100bpm.

The choice of anesthetic tech-
nique, either local anesthesia
with mild sedation promoting
spontaneous respiration, deep
IV sedation with insertion of a
laryngeal mask or the gen-

eral anesthesia, varies among
centers and is probably not
associated with a significant
difference in outcome. Post
valvuloplasty and implantation,
which were done under rapid
right ventricular pacing due to
reduce left ventricular ejection
and cardiac motion, may re-
quire some additional inotropic
support. Tracheal extubation
can usually be performed at the
end of the procedure. Close
postoperative monitoring is
necessary, and admission to an
intensive care unit is required.
However, at present a retro-
grade approach through the
femoral artery is used. During
the procedure, a balloon val-
vuloplasty is first performed to
facilitate passage of the native
aortic valve. During rapid right
ventricular pacing, the prosthe-
sis is positioned and deployed

W3 TKaHe CBMHOIO NepuKapaa,
KOTOpbI YCTAHOBNEH U 3aLLMT

B MHOTOYPOBHEBO# CaMopactLLm-
PSIOLLEIACS HUTUHOMOBOW PaMKE.
[ocTyneH B iByx pasmepax 26 u
29 MM. YCTpoicTBO umeeT bonee
LUMPOKMiA BEPXHMI CErMEHT (Ha
CTOPOHe 0TTOKA), YTO 06ecneymBa-
€T NPaBUIIbHYKO OPUEHTALMIO OT-
HOCUTENBHO KPOBOTOKA. KnanaHsi
NepBOro NOKONeHNs 6bln CAenaHs
13 Bbl4bero nepukapaa u coot-
BeTcTBOBaM 25 ®paHuyackomy (F)
pocTasnstoLemy katetepy. Bropoe
NOKONeHe KnanaHoBs Bbinu cae-
NaHbl 3 CBUHOTO Nepukapaa ans
katetepa 21 F, utobbl 06ecneunTb
AOCTYN Yepe3 COCyAbl MEHbLUEMO
anameTpa. TpeTbe NokoneHue
YCTPOWCTB UMEET NPOBOJHWK pas-
mepoM 18 F co cTepxxHem 12 F.

HoBble yCTPOHCTBA, KOTOpbIE
BMEPBbLIE MPUMEHSIOTCS Y Ye-
noBeka, BKvatoT Paniagua
(Endoluminal Technology Research,
Maitamu, ®nopuga), Enable (ATS,
Munneanonuc, MuHHecoTa), AoTx
(Hansen Medical , MayHTaiH Bbto,
Kanudophus) , Perceval (Sorin
Group, Apsaga, Konopago), Jena
(JenaValve , JenaValve Technology
YunmunrtoH, lenasap), Lotus
Valve (Sadra Medical, Kam6enn,
KanucopHus), u Direct Flow
percutaneous aortic valve (Direct
Flow Medical, Inc, CanTa-Po3a,
Kanndpopus).

YpeckoxxHas uMnnaHTaums
aoptansHoro knanaxa (Y1AK)
NpeLCcTaBnseT cob0i yHUKANbHbIiA
BbI30B A5 aHECTE3MOMO0roB. Kak v
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npu APYrUX MHBa3MBHBIX NPOLey-
pax, TIaTenbHas npesonepaLmon-
Has OLieHKa, MHTPaonepaLnoHHble
MOHWUTOPWHT 1 BU3yanu3aums, Tila-
TEMNbHOE YNpaBneHne reMoauHamu-
KOW, paHHee NeYeHne 0XXnaaembix
No6OYHBIX 3PEKTOB U OCMOXKHE-
HWi IMEET NepBOCTENEHHOE 3Have-
Hue. HeoXXnaaHHOr0 YMEHbLUEHMS
WU YBEAIMYEHNUS CUCTEMHOIO
COCYAMCTOr0 COMPOTUBIEHMS, NPK-
BOASALLET0 K CHUXKEHWIO AaBEHMS
KOPOHapHOW Nepdhy3nm nnm 0CTPOid
CepAeYHOI HEOCTATOYHOCTY 3a
CYET MOBbILLEHHOIO NEBOXeNy104-
KOBOr0 KOHEYHOrO AMaCTONMYECKO-
ro AaBeHus, cneayeT usberatb
nyTeM NOAAEPXKaHUS HOPMANBLHOro
KPOBSIHOTO [1aBNIEHNst U YaCTOTb!
CEPLEYHbIX CoKpaLLeHui Mexxay 60
1 100 yaapamu B MuHyTY. Bbibop
aHeCTe3nn, MECTHOM aHECTE3nN C
Nerkoi cefaumeit  CnoHTaHHbIM
AblXaHueM, rny6oKon BHYTPUBEH-
HOW cefaunm ¢ MHTybaumen um
061Ul aHECTE3NM, Pa3NYEH B
PasHbIX LEHTPax W, BEPOSITHO, HE
CBSA3aH CO 3HAUMTENbHOM pasHuLei
pe3ynbTaToB.

lMocne BanbByNOMNACTMKM 1
UMNAaHTaumm, KoTopble Bbin
caenaHbl npu 6bICTPOM NpaBo-
XKENYAOYKOBOM COKPALLEHMM 13-3a
CHWXXEHMS NEBOXXENYA04KOBOr0
BbIGpOCa M CepAe4HOro ABMXKEHUS,
MOXET NoTPeboBaTbCH HEKOTOPbLIE
LONOMHUTENbHAS MHOTPOMHAS
noaaep>ka. JkCTybaums Tpaxeu
06bI4HO BbIMOMHAETCA B KOHLE Npo-
Leaypbl. Heobxoanm TwaTenbHbli
NocneonepavLyoHHbIii MOHUTOPWHT,
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under fluoroscopy and echocar-
diographic guidance.

Alternatively, in patients

with difficult vascular access
because of extensive calcifica-
tions or tortuosity of the femo-
ral artery or aorta, a transapical
approach can be used. After

a partial thoracotomy, direct
puncture of the apical portion
of the left ventricular free wall
is performed to gain catheter
access to the left ventricle and
aortic valve. The prosthesis is
subsequently positioned and
deployed, similar to the ante-
grade approach.

Results from the Literature
Cribrier-Edwards Valve
Cribier et al performed the first
human implantation in 2002
[11]. In the Initial Registry of
EndoVascular Implantation of
Valves in Europe (I-REVIVE)
trial, followed by the Registry
of Endovascular Critical Aortic
Stenosis Treatment (RECAST)
trial, a total of 36 patients
(mean (SD) EuroSCORE 12 (2))
were included [12].
Twenty-seven patients under-
went successful percutaneous
aortic valve implantation (23
antegrade, 4 retrograde). The
30-day mortality was 22% (6
of 27 patients), and the mean
aortic valve area increased
from 0.60 + 0.11cm? 10 1.70 =
0.10cm? (p<0.001). Important-
ly, this improvement in aortic
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valve area was maintained

up to 24 months follow-up
[13]. After these first trials,

the Cribier-Edwards prosthe-
sis and the Edwards SAPIEN
prosthesis have been used

in numerous studies. Overall,
acute procedural success is
achieved in 75-100% of the
procedures, and 30-day mortal-
ity ranges between 8-50% in
the published studies. Using
the transapical technique and
the Sapien valve, Walther has
reported their initial multicenter
results of 59 consecutive
patients, which is the largest
feasibility study published thus
far. Procedural success using
the transapical technique was
achieved in 53 patients. Thirty-
day mortality was 13.6% and
none of these were thought to
be valve related as there was
good valve function at autopsy
[14].

CoreValve Revalving

Since the first implantation of
the CoreValve prosthesis in

a patient in 2005 [15], a large
number of patients have been
treated with this device to
date. The feasibility and safety
of this valve was studied in a
prospective, multicenter trial.
A total of 25 symptomatic
patients with an aortic valve
area < 1cm? were enrolled

in the study. The device was
successfully implanted using
the retrograde technique in

HO rocnuTanu3aLmm1 B 0TAENEeHNM
WHTEHCMBHOW Tepanuu He Tpeby-
eTes.

B HacTosiLee Bpems MCnoNb3yeTes
1 pPeTpOrpagHbIi N0AX04 Yepes
GenpeHHyto apTepuio. Bo Bpems
npoLeaypb!, BHa4ane BbINONHAETCs
6annoHHas BaNnbByNONNACcTMKa YTo-
6bl 06MerynTb NPOXOXKAEHNE A0p-
TanbHOro Knanaxa naumeHta. lpu
ObICTPOI NPaBOXXeNyA04KOBOM CTH-
MYSILMK, NPOTE3 NO3ULNOHUPYETCS
1 Pa3BopPaYMBAETCS NOJ KOHTPONEM
PEHTTEHOCKOMMYECKOr0 W 3XOKap-
Anorpachyeckoro nccneoBaHuil.
Kpome Toro, y naumeHToB €O Crox-
HbIM COCYANCTbIM LOCTYMOM M3-3a
OBLLMPHOrO 06bI3BECTBIEHMS MW
N3BMTOCTY GePEHHON apTepuu 1
aopTbl, MOXET 6bITb MCMONb30BaH
TpaHcanukanbHbIi NoAxoa. Mocne
YaCTUUHO TOPAKOTOMMM, C LIEMbH
noMy4eHus JocTyna kateTepa K
NEBOMY XENYAOUKY M aopTaNbHOMY
KnanaHy, BbINONHAETCS npsMas
NYHKUMS CTEHKW anuKanbHON YacTu
NEBOTO Xenyaoyka. 3aTeM npoTe3
pacnonaraeTcs 1 passopaunBa-
€TCS, KaK W Npu aHTerpagHoM
poctyne.

DaHHble nuTepaTypbl
Cribrier-Edwards Valve

Cribier ¢ coaBT. BepBble BbINOAHWUN
MMMaHTaUmMIo JaHHOrO KnanaHa
yenoseky B 2002 rogy [11]. B
nepBoHaYanbHbIn PeecTp KnHuye-
CKWX UCTbITaHUIA SHAOBACKYNISIPHON
“MmnnaHTaumm knanasos B EBpone
(I- REVIVE), KoTOpbIA CMEHUA
PeecTp KMHUYECKMX UCTbITaHNiA
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9HA0BACKYNAPHOIO JIeYEHNS Kpu-
TUYECKOro aopTasibHOro CTEHO3a
(RECAST) B HOBOI pefakuum, B
06LLEi CIOXHOCTH BbINO BKIHO-
4eHo 36 naumeHToB (cpeaHui SD
EuroSCORE 12 (2)) [12]. OBaguatv
CEeMU naumeHTam 6binia yerneLHo
NpoBefeHa YPEeCKoXKHAs MMMNaH-
Tauus aopTasnbHOro knanaxa (23
aHTerpagHo, 4 petporpagHo). 30-tu
[HEBHas CMEPTHOCTb COCTaBMna
22% (6 13 27 naumeHToB), a cpea-
HAS NIOLWab aopTanbHOro Knana-
Ha yBenuuunacs ¢ 0,60 + 0.11cm?
£o 1,70 £ 0.10cm? (p < 0,001).
BaXxHO OTMETUTD, YTO Takoe ynyuy-
LEHUEe 0TMEYanoch 4o 24 MecsLes
HabntoaeHus [13]. Mocne nepBbix
ucnbiTanuin, npotesbl Cribier -
Edwards n Edwards SAPIEN 6binn
MCMOMb30BaHbI B MHOTOUMCIIEHHbIX
UcCneoBaHmnsx.

B uenom, B ony6nmKoBaHHbIX
WUCCNeoBaHNsX HEMEANEHHbIN
pesynbTar gocturaetcs npu 75-100
% npouenyp 1 nokasarens 30-Tu
[HEBHOI CMEPTHOCTM KonebneTcs
mexxay 8-50%. Vicnonbays TpaHc-
anuKanbHyK TEXHUKY W KnanaH
Sapien, Walther coobLwmn 0 nepsmy-
HbIX pesyNbTatax MHOrOLEHTPOBO-
ro uccnefosaxus 59 npons3BosLHO
0TOBPaHHbIX NAUNEHTOB, KOTOPOE
SBNSETCS KPYMHEMLLUM 13 ony6nu-
KOBAHHbIX Ha CErOAHSILLIHMIA AEHD.
Ycnex npy nposeaeHny npoLeaypb!
Mp¥ UCMOMb30BaHUW TPaHANKab-
HO¥ TEXHWKM Bbln JOCTUIHYT y 53
nauweHTos. TpuaLaTMaHeBHas
netanbHOCTbL cocTasuna 13,6%, 1
HW OAWH CNyYail He Bbl CBSA3aH ¢
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Fig. 2: Profile of the Edwards SAPIEN

Transcatheter Heart Valve (A) and
CoreValve Revalving System (B)

22 of 25 patients. Procedural
success and aortic mean pres-
sure gradients were mark-
edly improved immediately
following implantations with
preprocedure gradients 44.24
+ 10.79 mmHg to 12.38 + 3.03
mmHg postprocedure and
were about the same at 30 day
follow-up (11.82 + 3.42 mm
Hg). NYHA-class improved by

1 to 2 grades in all patients.
Major adverse cardiac events
(MACE; defined as death from
any cause, major arrhythmia,
myocardial infarction, cardiac
tamponade, stroke, urgent

or emergent conversion to
surgery or balloon valvulo-
plasty, emergent percutaneous
coronary intervention, cardio-
genic shock, endocarditis, or
aortic dissection) occurred in 8
of the 25 patients while in the
hospital [16].

Recently, Grube et al reported
the results with the three
different generations of the
CoreValve Revalving system.
In this non-randomised, pro-
spective study, a total of 136
patients were included [17].
Ten patients were treated with
first generation devices, 24 pa-
tients with second generation,
and 102 patients with third
generation devices. At base-
line, mean aortic valve area
was 0.67cm? and mean logistic
EuroSCORE was 23.1% in the
overall study population.
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Overall procedural success rate
increased significantly with the
new generation devices from
70.0% and 70.8% t0 91.2%
for the first, second, and third
generation prostheses, respec-
tively (p = 0.003). Interestingly,
periprocedural mortality de-
creased using newer devices
from 10% (first generation) to
8.3% (second generation) to
0% (third generation). Overall
30-day mortality for the three
generations was 40%, 8.3%
and 10.8%, respectively.
Pooled data demonstrated a
significant improvement in
mean NYHA functional class
(from 3.3 to 1.7, p<0.001),
without a difference between
the three generations. Impor-
tantly, NYHA functional class
and mean pressure gradient
remained stable up to 12
months follow-up in all three
generations. In addition, the
results of a multicentre registry
with the third generation
CoreValve Revalving system
have recently been reported.

A total of 646 patients from

51 centres were included in
the registry. It was a high-risk
elderly population (mean age
81 years) with a poor functional
class (85% of the patients in
NYHA class Il or V), and a
high logistic EuroSCORE (mean
23.1%). Procedural success
was achieved in 628 of the
646 patients (97.2%). All cause
30-day mortality was 8%, and
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KnanaHom, Ha ayToncuu oTme4a-
nach xopoLuas yHKUMOHANBHOCTb
knanaxa [14].

CoreValve

locne nepBoi UMMNaHTaLmm
npote3a CoreValve B 2005 rogy,
[15] Ha CErofHsALHMA fieHb yXe
3HAYMTENBHOE YUCO NALUMEHTOB
BbIIEYEHO C MOMOLLBIO AAHHOTO
yCTpomcTBa. purogHoCTb 1 6e3-
0MacHoOCTb JaHHOro KnanaHa 6biiu
WU3y4eHbl B MPOCNEKTUBHOM MHOrO-
LIeHTPOBOM WCCNELOBAHMMN.

B o6Luei cnoxHocty 25 cumnToma-
TUYECKMX NALWNEHTOB C MAOLIAAbH
aopTanbHOro knanaHa < 1cm? bbinm
BKJKOYEHbI B MCCNEfOBaHMe. Anna-
par 6bl yCMeLHo UMNNaHTUPOBaH
C MOMOLLbIO PETPOrPAAHOMA TEXHNKM
22 n3 25 naumeHTos. MokasaTenb
YCMELHOCTY MPOLeaypbl U CPEAHMIA
CUCTONMYECKWNA rpajueHT faBne-
HUS 3aMETHO YyuLLIMINCH CPa3y
Nnocne UMNaHTaumm, ¢ rpafnenTa-
MW [0 npouenypbl 44,24 + 10,79 MM
pT.cT fo 12,38 + 3,03 MM pT nocne
npoueaypb!, M 0CTABANMCh TaKUMM
xe Ha 30 aeHb HabnoaeHus (11,82
+ 3,42 mm pT.cT). Knacc cepaey-
HOW HepocTaTouHocTv no NYHA
(OyHKUmMOHaNbHAs Knaceudmkaums
XPOHUYECKOW CEPAEYHON HeaocTa-
TOYHOCTY HbtO-MOPKCKO KapAan-
0fI0rNYeCcKon accoumaumm) bbin
ynyuwweH Ao 1-2 yHKUMOHANLHOro
Kracca y BCEX NaLMeHTOB.

CepbesHoe HexenaTensHoe
CEPLEYHO-COCYANCTOE ABIIEHNE
(MACE ),xoTopoe onpeaensieTcs
Kak cMepTb OT JI060W NPUYKHBI,

Kapavoxupyprus

Puc. 2: TpaHckaTeTepHblii KnanaHbl
Edwards SAPIEN Heart Valve (A) n
CoreValve Revalving System (B)

TSXKENasn apuTMmus, MHMapPKT
MuoKapaa, TamnoHaja cepaua ,
WHCYNbT, MW HEOTNIOXHbIE COCTO-
SHWS ANS XMPYPrvv uiv 6annoHHomn
Ba/bBYIONNACTUKM, YPECKOXKHOIO
KOPOHAPHOro BMELLATENbCTBA,
KapAMOreHHbIN LWOK, SHAOKApANT
W paccnoexne aopTbl, NPOK30-
o y 8 n3 25 nauneHToB BO Bpemst
HaxoXeHus B 6onbHuLe [16]. He-
fasHo Grube ¢ coaBT. co06LMAM 0
pesynbTaTax ¢ TPEMs PasfnyHbIMu
nokoneHusmu cuctemsl CoreValve
Revalving. B saHHom Hepanpo-
MM3MPOBAHHOM MPOCNEKTUBHOM
UCCe0BaHNUM NPUHANM yyacTue
136 naumenTos [17]. decatb
NauNeHTOB UMM C MOMOLLBIO
YCTPOWCTB NEPBOro NOKONEHMs, 24
NauneHToB - BTOPOro NOKOMEHMS, a
ans 102 nauneHToB 6bInu UCMONb-
30BaHbl YCTPOUCTBA TPETLErO MOKO-
nexus. B Hauane nccnefosaxus,
CpenHss NNoLLab aopTanbHOro
knanaHa 6bina 0.67cM? n cpefHuiA
noructnyeckuit EuroSCORE co-
ctaBun 23,1% B0 BCeW M3y4aemon
nonynsuum. O6Lwmin nokasarenb
YCMELIHOCTM NPOBEAEHNS NpoLe-
Lypbl 3HAYMTENBHO YBENNUMBANCS
C K&X[bIM HOBbIM MOKONEHMEM
ycTpoiicTga - o1 70,0% o 70,8%

1 91,2% ans nepsoro, BTOPOro U
TPETLETO NOKONEHNS MPOTESOB,
COOTBETCTBEHHO (p = 0,003).

VIHTEPECHO 0TMETUTD, YTO
nepunpoLeaypHas CMEPTHOCTb
CHW3WNACh C UCMOMb30BaHUEM
HOBbIX yCTPOWCTB ¢ 10% (nepaoe
nokonenue) 1o 8,3% (BTopoe
nokoneHnue), u 1o 0% (Tpetbe no-
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the combined end point of pro-
cedural related death, stroke
or myocardial infarction was
reached in 60 patients (9.3%).
After successful implanta-
tion, mean pressure gradient
decreased from 49 mmHg to 3
mmHg [18].

Conclusion

Transcatheter aortic valve
implantation was developed in
order to provide an alternative
and less invasive method of
treating aortic valve stenosis.
Actually, it has been proven
that the method is feasible,
with results that were repro-
duced by many physicians in
many centres (approximately
14,000 implantations to date).

Today there are at least 10 new
percutaneous aortic valves that
have had their first implanta-
tion in humans, many more
that have reached the level of
animal experiments, and even
more that are still in the initial
design stage. As a new treat-
ment tool it has to be evalu-
ated in randomised controlled
trials with long-term follow-up
in order to assess the safety
and efficacy. Therefore, the
performance of TAVI should be
restricted to a limited number
of high-volume centres, which
have both cardiology and
cardiac surgery departments,
with expertise in structural
heart disease intervention and
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high-risk valvular surgery. Due
to excellent results with the
surgical valve replacement the
patient selection, which should
be perfomed in multidiscipli-
nary conferences, is of utmost
importance.

Like other interventional
procedures, there is a learning
curve with significant improve-
ments in the success rate and
the clinical results after the first
25 procedures, which impli-
cates that the TAVI procedure
should initially performed and
thereafter supervised by a
special team. [19,20] Beside
the selection and intervention
of TAVI the close follow-up
with assessment of clinical and
objective parameters is manda-
tory for defining the indications
of this technique.

koneHue). Obwas 30-T1 aHeBHas
CMEPTHOCTb ANS TPEX NOKONEHWH
coctasuna 40%, 8,3% v 10,8%,
COOTBETCTBEHHO. O6bEAMHEHHbIE
AaHHble nokasanu 3Ha4nNTenbHoe
ynyuLleHne cpeaHero dyHKLmo-
HanbHoro knacca no NYHA (ot 3,3
po 1,7, p <0,001), 6e3 pasHuubl
MeX Iy TPEMS MOKONEHNSMM.
BaxxHo otmeTuTb, 4To OK no NYHA
W CPELHWIA IPAMEHT AaBNEHMS
ocTasancs ctabunbHbIM 4o 12
MecsLeB HabMIOLEHUS BO BCEX TPEX
rpynnax.

Kpome Toro, HeasHO 6b1510
CO06LLEHME O MHOTOLEHTPOBOM
nccnepoBaHum cuctemsl CoreValve
TPETLEro NokoneHus. B obuien
CNOXHOCTK 646 nauneHTos 13 51
LieHTpa 6blnn BKMHOYEHbI B PEFUCTP.
370 6bIna NoXunNas nonynsALMs Bbl-
COKOT0 pucKa (CpefHmiA Bo3pacT 81
NET) € MNOXMUM (OYHKUMOHAMBHBIM
KnaccoM (85% naumeHTOoB Knacca
[ vam IV no NYHA), 1 Bbicokum
noructnyeckum EuroSCORE (B
CpeaHeM 23,1%). YenewHocTb
npoueayps! 6bina LOCTUrHYTa y 628
13 646 naumeHToB (97,2%). O6wwas
30-Tv gHeBHas CMEPTHOCTb CO-
crasuna 8%, a KOMOMHMPOBAHHbIHA
nokasaresnb CMEPTHOCTH, CBA3aH-
HOW C MPOLEAYPON, MHCYNbTOM

WM MHapKTOM M1okapaa y 60
naumeHToB coctasun 9,3%. Mocne
yCMeLHOM UMNnaHTauuu, CpesH1i
rpajveHT faBneHus cHu3uncs ¢ 49
MM [0 3 MM pT.CT. [18].

3aknioyeHue
TpaHCKaTeTepHaFI MMnNaHTaym4
aopTanbHoro Knanasa 6bina

Kapavoxupyprus

paspaboTaHa 4515 TOro, 4To6bl
06€eCneynTb anbTepHaTUBHBIN U
MEeHee MHBa3MBHbI METOS NeYeHNs
CTEHO3a a0pTanbHOro Knanaxa.
Bbifi0 gokasaHo, YTo aTOT METOR,
SBNSETCS NPUrOLHBIM, C Y4ETOM
pesynbTaTos, KOTOpbIE OblNn
nokasaHbl MHOTUMK Bpavamiu Bo
MHOrUX LeHTpax (npumepHo 14000
MMMNAHTaUMI Ha CeroaHSILLHMI
[eHb). CerofiHs CyLiecTByeT, no
MeHbLLel Mepe, 10 HOBbIX Ype-
CKOXHbIX a0pTaribHbIX KNarnaHos,
KOTOpble BNEepBbIE UMMIAHTMPO-
BaHbl YENOBEKY, 1 TAKXXE MHOTHE
Apyrue, KOTOpble JOCTUINW YPOBHS
9KCMEPVUMEHTOB Ha XXUBOTHbIX,

HO elLLe 60MbLUE TEX, YTO BCE elle
HaxXOAATCS B HAYasbHOM CTaAMN
pa3spaboTku. B kauecTse HOBOTO
WHCTPYMEHTA NEYEHNs, METOS eLle
LOJKEH ObITb OLIEHEH B paHAo-
MM3MPOBaHHbIX KOHTPOSIMPYEMbIX
UCCNEeA0BaHMsX C LOMrOCPOUHbIMM
HabNOAEHUAMY C LIENBIO OLIEHKM
6e30MacHOCTH 1 3PPEKTUBHOCTY.

CnepoBatensHo, NpoBeaeHue
TUAK ponxHo 6bITb OrpaHuyeHo
HEe6ONbLUMM YKUCTIOM KPYMHBIX LIEH-
TPOB, KOTOPblE UMEHOT W KAPAMONO-
MYECKOE M KapAvOoXMpYpriyeckoe
OTAENEHMS, C OMbITOM PaboTbl B
0611acTV BMELLATENLCTB MO NOBOAY
CTPYKTYpHbIX 3a60neBaHuii cepaua
W KnanaHHoM Xvpyprim BbICOKOTO
pucka.

Bnarofaps 0TnMuHbIM pesynbTa-
Tam Npu XMpypruveckon 3ameHe
KnanaHa, 0T6op NauMeHTOB,
KOTOPbIA JOMKEH ObITb BbINOSHEH
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C NOMOLLbHO MeXaMCUNNIMHApPHOro
OGCY)KLI,GHWI, MMEET NepBOoCTENEH-
HO€e 3Ha4eHue.

Kak 1 npu Jpyrux UHTEPBEHLIMOH-
HbIX NpoLieaypax, kpusas 00y4eHus
CO 3HAUUTENbHbIM YyULLEHNEM
nokasarens yCneLwHoCTH Bbinon-
HEHUS W KIMHWYECKUX PesynbTaToB
nocine NpoBedeHns nepsbix 25
npoueayp, CBUAETENbCTBYET O TOM,
yTo TUAK pomkHa nepsoHa4asbHo
BbINONHATD, & 3aTEM PYKOBOAUTHL
€€ NpoBeJieHNeM rpynna cneuman-
cToB [19,20].

Kpome oT60pa nauneHToB 1 BbINON-
HEHWs camoi NpoLiedypsl, TLLa-
TenbHoe HabntoaeHne nocne TUAK
C OLEHKOM KMMHUYECKUX 1 06b-
EKTMBHbIX NapaMeTpoB SBNSETCS
06s13aTeNbHbIM NPY UCMONb30BaHNM
JaHHON TEXHUKM.
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Urology

Operations

Robotic assistance is
nowadays reality for a

wide range of laparoscopic
urological operations, both

on the oncological and the
reconstructive variety. Over the
past two decades there has
been a trend towards minimal
invasive surgery for several
reasons. The surgidal access
trauma, intraoperative blood
loss and postoperative pain are
reduced as compared to open
surgery and thus patients get
back to normal activity more
quickly [1]. In addition, the
cosmetic outcome is superior
after minimal surgery. These
advantages are typical for the
laparoscopic approach. When
in 2000 the daVinci® surgical
robot was first used in urologic
operations, a new method of
minimal invasive surgery had
been started.

Indications

The daVinci® robot is
sucessfully used for urological
tumour operations like
nephron sparing surgery for
renal cell carcinoma (RCC)

and radical cystectomies for
bladder cancer with or without
intracorporal urinary diversion.
The most frequent cancer
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About the Advantages O npeuMyLlecTBax
of Robotic Assisted
Laparoscopic

in Urology

surgery using da Vinci as-
sistance is, however, radical
prostatectomy, specifically
nerve sparing radical
prostatectomy, for preservation
of erectile function.

Indications for use of the
daVinci® in benign diseases are
pyeloplasty for UPI obstruction
where a large flank incision
can be avoided.

Advantages

The daVinci® robot offers all the
advantages that are described
above for laparoscopy. The
blood loss is less and discharge
from hospital earlier. Pain and
the amount of pain killers
re-quired postoperatively is
reduced compared as to open
surgery due to less access
trauma [1]. By using two
optical systems, the surgeon is
presented a three dimensional
image of the situs with an

up to ten fold enlargement

[2]. The instruments have
seven degrees of freedom
more than the human hand

[3]. Furthermore, the surgeon
sits in an ergonomic position
with eyes and hands aligned,
so that he can keep up his
concentration for a longer time

Yponorus

po60TU3NPOBAHHbIX
flanapoCcKonu4yecKux
onepawuu B yposnoruu

AccucTeHums poboTa SBnseTcs
peanbHOCTbIO ANS LUMPOKOTO Kpyra
Nanapockorn14eCcKnx yponoruye-
CKMX OMnepaLyii, Kak OHKOMoruye-
CKMX, TaK 1 PEKOHCTPYKTUBHbIX.
TeHpeHuMs K MUHUMANbHO MHBA-
3MBHOM XWpYprim HabmofaeTcs B
TEYEHWe NOCNeaHNX ABYX AECATH-
NETWA MO HECKOJBKUM MPUYMHAM.
Xvpypruyeckas TpaBma, KpoBoro-
TEPs M BbIPAXXEHHOCTb NOCNEone-
paLVOHHOro 601EBOr0 CMHAPOMA
3HAYMTENBHO YMEHBLUINAUCH MO
CPaBHEHWO C OTKPbITOM Onepaunei,
NO3TOMY NaLMEHTbI BO3BPALLAIOTCS
K 0BbI4HOM XXW3HK BbicTpee [1].
Kpome T0ro, npu MUHMMAnsHOM
XMPYPruyeckoM BMELLATENbCTBE
nyyLLe KOCMETUYECKMIA pesynbTar.
TV NpenMyLLECTBA SBNAKOTCS
TUNWUYHBIMKY 715 NIanapocKonuye-
ckoro goctyna. Korga 8 2000 rogy
xupyprudeckuit po6oT DaVinci® (Ja
BuHum) Bnepable 6b1n MCMOMb30BaH
NPV YPONOTUYECKMNX Onepaumsix, no-
SBUNICS HOBbIA METOA MUHUMATbHO
WHBA3WBHOW XMpYpriu.

MokazaHus

Po6ot [1a BuHun ycnewHo nenomb-
3yeTcs ANs TakuX Ypomnornieckux
BMELLATENbCTB, KaK He(OPOH-
cbeperaroLas onepauus npu
MO4EeYHO-KNETOUHON KapLMHOME

W paaukanbHas LMCTIKTOMMS Mpu
pake MO4EBOro My3bips ¢ 1nn 6e3

WHTPaKOPMOpPanbHOro OTBEAEHMS
Moun. OpHako, Haubonee 4acTo ¢
nomoLsto [la BuHum nposoanTcs
pagumkanbHas poCTaTakTOMMS, B
4acTHOCTM HepeocbeperaroLLas
pajumKanbHas MpocTaTaKTOMMS

C COXPAHEHNEM SPEKTUIBHO
YHKUMM.

[MokazaHnem K MPUMEHEHNIO
po6oTa [la BuHun npum pobpokaye-
CTBEHHbIX 3a60MeBaHNsX ABNSETCS
W MMENONNAcTVKa Mpu CTEHO3e
NOXaHO4HO-MOYETOYHUKOBOIO
CErMEHTa, KOraa Hy>XHo nsbexarb
60onbLLOro paspesa.

MpeumywecTtsa

Po6oT [1a BuHumn nmeeT Bce
NpeuMyLLecTBa, KOTopble 661
onuCaHbl BbILLE ANS NanapocKonuu:
MEHbLLIYHO KPOBOMOTEPHO 1 6onee
PaHHIOK BbINUCKY NALMEHTa U3
60nbHuLbI. Bonb, 1, COOTBETCTBEH-
HO, KOAIMYECTBO 06€360MBALOLLNX
cpencTs, Tpebyemoe nocne xvpyp-
FMYECKOr0 BMELLATENbCTBA, YMEHD-
LIAEeTCs N0 CPABHEHWIO C OTKPLITOM
XMPYPrvecKoit onepauneit u3-3a
MEHbLLEH TPaBMbl P MUHUMANBHO
WHBA3WBHOM gocTyne.[1].

C NOMOLLbK ABYX ONTUHECKMX
CMCTEM, XVpYpr BUAUT TPEXMEPHOE
N306paxxeHne OnepaumroHHoro nos
C AECSTUKPATHbIM YBENMYEHNEM
[2]. IHCTPYMEHTBI MMEKOT CeMb CTe-
neHei cB060AbI - 60NbLLE, YEM Ye-



Urology

Fig. 1: Comparison of the number
of degrees of freedom between the
robot and the human hand

as compared to laparoscopy.
The robot scales his actions
and filters the tremor, so that
especially in delicate steps of
an operation a high degree
of precision can be achieved
[4]. All this results in a short-
ened learning curve. In partial
nephrectomy median warm
ischemia time of less than
30 minutes is reached after
30 operations [5], in other
indications the operating
time is rapidly coming down.
For partial nephrectomy,
surgery becomes possible
even without ischemia (“zero
ischemia technique”), when
selective clamping of tumour
vessels only is performed [6].

Complications

The complications of robotic
assisted laparoscopic surgery
are comparable to those of
lapa-roscopy, but less frequent
(8.6% vs. 10.8% in partial
nephrectomy). Most of the
complications (76.1%) are
minor complications (Clavien-
Dindo grade | and Il) and do
not require reoperation [7].
Conversion to open surgery
is very rare (0.3% to 2%) [8]
independent of the type of
surgery.
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Outcomes

At the end, functional und
oncological outcomes are the
most important parameters

to judge a surgical technique.
Tumour control in robotic
surgery is comparable to open
surgery. Depending on the type
of surgery and cancer, positive
margins range from 4% to
10% [9,101. In a large patient
cohort, positive margin rates
were not different after robotic
and retropubic prostatectomy
[10]. In the largest published
cohort of robotic assisted
laparoscopic nephron sparing
surgery, no local recurrence
was encountered after a

noseyeckas pyka [3]. Kpome Toro,
XMPYPr CUANUT B 3PrOHOMMUYHOIA
NO3NLMK C rnasamu 1 pykamu, pac-
NOMOXEHHbIMU HA OHOW JIMHWK, NO-
9TOMY MOXET KOHLEHTPUPOBATHCS
B TEYEHWE ANNTENbHOTO BPEMEHM
MO CPaBHEHMIO C NIAaNapOCKONMEN.
Po60T npocuMThIBAET €ro AencTaus
1 ybupaeT Tpemop, No3TOMy faxe
NPV BbINOSHEHWM CaMbIX [enuKaT-
HbIX 9TaN0B Onepaumn AOCTUraeTcs
BbICOKAs CTEMNEHb TOYHOCTH. [4].
Bce 370 NpuBOANT K YKOPOUEHUHO
KpWBOW 06y4eHns xvpypra.
CpepHsist Tennosas uweMms BO
Bpems 30 onepaumii, YaCTUYHbIX
HePIKTOMUI, COCTaBMNA MEHEE
30 MUHYT [5], Npu Apyrux nokasaxu-
X BpEMS paboThl TAKXKE 3HaUM-

Yponorus

Puc. 1: CpaBHeHve uncna cteneHen
€B060/bI pO60Ta M PYKN YenoBeka

TEMbHO YMEHbLLIAETCS.
[MpoBefeHre YaCTUUHON HeDPIKTO-
MWM CTAHOBUTCS BO3MOXKHBIM Jlaxe
0e3 WLLEeMUM («TeXHMKA C HYNEeBOi
WLLeMueii» ), Koraa AOCTATOUHO
BbIMOSTHEHMS TONBKO CENEKTUBHOrO
3a)Xuma cocyos onyxomnu [6].

OcnoxHeHus

OcnoxHenus npu po6oTU3MPOBaH-
HO¥ TanapOCKOMNYECKON XUpyprum
COMOCTABMMbI C TAKOBbIMM MpPH
06bI4HOI NAaNapoCKONK, HO 0TMe-
yarotcs pexe (8,6 % npotus 10,8%
MpW 4aCTUYHON HEDPIKTOMMM).
BOMbLMHCTBO 0CNOXHEHMIA (76,1
%) SBNSOTCS HE3HAUUTENbHBIMM
(no Clavien Dindo — [ w Il cTeneHu) v
He TpebytoT pesn3nn.[7]. MNepexoa
K OTKPbITOM Onepaumn 04eHb PEAOK
(01 0,3% £0 2%) [8] v 3aBMCHT OT
TMna onepauum.

PesynbTathbl

B KOHeuHOM uTOre, (oyHKLMOHaNb-
HbIE 1 OHKONOrMYecKne pesynbTaThl
ABNSAOTCA HANBoNee BAXKHbIMU KPU-
TEPUSMU XUPYPTUYECKON TEXHUKN.
KoHTponb onyxonu npu po6oTuam-
POBAHHON XWUPYpPruu CONOCTaBUM C
TaKOBbIM NPV OTKPbITOA XUPYPruu.
B 3aBucumocTy 0T Buaa onepauum
W paka, NonoXu1TENbHbINA Kpait cpe-
32 HaXOAMTCA B AnanasoHe 0T 4 %
10 10% [9,10]. B 6onbLoi rpynne
NauUWeHTOB NONOXXMUTENbHbIE Kpas
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Fig. 2: Intraopertive shot while dis-
secting the lateral prostate

median of 16 months follow up
(range up to 26 months) [11],
so that robotic surgery seems
to be at least as safe as open
surgery.

The functional outcomes
depends on the type of
surgery. For prostate cancer
and da Vinci prostatectomy
94% of the patients were
continent one year after robotic
surgery, as compared to 83%
after laparoscopy [12].

77 % of the preoperatively
potent men, who undervent
nerve sparing da Vinci
prostatectomy could have
sexual intercourse on regular
basis one year after robotic
prostatectomy as compared

to 33% one year after
laparoscopic prostatectomy
[12]. After partial nephrectomy,
there was no significant
decline at the glomerular
filtration rate 26 months after
robotic surgery [5, 11].

Future prospects

When the daVinci® system
was introduced, technical
limitations as well as
limitations of experience were
encountered. Over the years
most of these problems have
been overcome.

An increased surgical
experience and technological
advanceses of the system
have greatly reduced the
number of tumours, which can

Havees)
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not be approached by robotic
assisted laparoscopy. More
and more kidney tumours can
be operated in zero ischaemia
technique [6] and even
complex hilar tumours can be
managed laparoscopically with
the robot [13].

In benign prostate hyperplasia,
enucleation of large adenoma
can be accomplished with the
robot, with promising results
regarding blood loss and early
continence [14].

Conclusion

Robotic assisted laparoscopic
surgery is a rapidly expanding
surgical technique in urology.
Concerning tumour control,
the safety of robotic assisted
laparoscopy is comparable

to open surgery. The
functional outcomes are
superior to conventional
laparoscopy, especially in
nephron sparing surgery and
radical prostatectomy. Most
interesting is the potential
for further developments.
The limits for robotic surgery
are far from being reached
yet. It is safe to state, that
most patients, who have an
indication for robotic assisted
laparoscopic urological
surgery, will benefit from the
advantages of the robot.

cpesa nocne pob0TM3MPOBAHHOM 1
peTpony6uKanbHON NPOCTATIKTOMM
He oTnnyanucs [10].

B 60n1bLLOM KoNMuecTse ny6nm-
Kaumii no po6oTU3MPOBAHHOM
nanapockonnyeckoi HedppoH-coe-
peraroLen Xupypruu, B CpeAHEM,
yepes 16 mecsLes HabnoaeHus

He 0TMEYEHO MECTHbIX PELMAMBOB
(omanasoH fo 26 Mecsues) [11], Tak
4TO POBOTM3NPOBAHHAS XMPYPrUs
npescrasnsetcs 6onee 6esonac-
HOM, YeM OTKPbITbIE XMPYPriuyeckme
BMeELLATENbCTBA.
OyHKUMOHANbHbIE pesynbTaThl
3aBuCAT OT Tuna onepaunu. Mocne
npocTatakTomin poboTom [a
BuHum npu paxe npoctatbl, 94%
NaUNEHTOB YOEPXXUBANN MOYY Ye-
pes3 rof nocne poboTU3UPOBaHHO
XMpypriv, no cpasHeHuo ¢ 83%
nocne nanapockonum [12].

77% My>U4WH C NOTEHLMEN 0
onepauuw, nepeHecLIne HepBoC-
GeperaroLLyto NpocTaTakTOMMIO C
po6oTo-accucteHumein [la Bunun,
MOTYT UMETb NOJIOBOM aKT Ha
PErynsipHoi OCHOBE Yepes roj
nocne onepauuu, no CPaBHEHNHO

¢ 33% nocne nanapocKkonM4eCKoiA
npoctatakTomuu [12]. Yepes 26
MecsLeB nocne poboT3MPOBaHHOM
4aCTU4HOW HEPPIKTOMUN HE OTMe-
4anoCh 3HAYMTENBHOO CHUXXEHMS
CKOPOCTY KIly60u4K0BO#A (hunbTpa-
uwm [5, 11].

Yponorus

Puc. 2: CHuMOK BO Bpems onepavyu, pac-
CeyeHue npocTatbl COOKY

MepcnekTusbl Ha Gyaywee

Korpa cuctema [a BuHum T0MbKO
6bifa BBEJEHA B MPAKTUKY, MOXHO
6bIS10 CTONKHYTLCS M C TEXHUYECKH-
MM OrpaHN4EHUSIMU 1 C OTCYTCTBM-
M OMbiTa y XMpypro.. Ha npoTsixe-
HUM MHOTUX NET 60NbLUMHCTBO U3
3TUX Npo6/1eM BbINM NPEOAONEHDI.
BospacraroLumin xupypruyeckuii
OMbIT M TEXHOMNOMNYECKNE Mpe-
UMYLLECTBA CUCTEMbI 3HAUYUTENBHO
COKPATM/MN KONIMYECTBO OMYXONei,
KOTOpble He MOryT 6bITb NOABEP-
FHyTbl PO60TU3MPOBAHHON Nanapo-
ckonum. Bee 6onbLue u 601bLue ony-
XOnel NoYeK MOXHO ONepupoBaTh
C NOMOLLbHOB TEXHUKY HYNEBON
uwemnn [6] M faxe CnoxHole
ONYXOJW FPYLHOM KNETKN MOXHO
0nepupoBaTh NanapocKONMUYeckm ¢
nomoLLbto poboTa [13].

MMpn £06pOKAYECTBEHHON rMNep-
nnasuv npeacTaTensHoN dKenesbl,
3HyKNeaums aieHOMbl 601bLLIMX
pasMepoB MOXET 6bITb BbINONHEHA
C NOMOLLLH po60Ta, C MHOT006e-
LaroLWWMK pesynbTatamu B 0T-
HOLLIEHWW NOTEPU KPOBM W PAHHET0
yaep>KaHus Moun.14].

3aknioueHue

Po60T13npoBaHHas nanapocko-
nuyeckas Xmpyprus SBnseTCs
ObICTPO Pa3BMBAIOLLENACS XUPYPrut-
4eCKO TEXHUKON B yponoruu. HTo
KacaeTcs KOHTPONS Haj OMyXONbio
1 6e30MacHOCTH, TO POBOTU3MPO-
BaHHYH NanapocKomno MOXXHO
CPaBHMTb C OTKPLITON XMPYPruei.
OyHKUMOHANbHBIE Pe3ynbTaThl
MPEBOCXOAAT 00bI4HYIO lanapo-
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Yponorus

CKOMM0, 0COBEHHO NPK HEPOH--
cbeperaroLLen xupyprim 1 pagm-
KanbHoi npoctaTakToMmu. Camoe
WHTEPECHOe — 3TO MOTEHLMan aAns
[anbHeLero passutus. Jiumut
ANs po60TU3MPOBAHHON XMPYPritn
eLle faneko He JOCTUrHYT. MoXHO
C YBEPEHHOCTbIO KOHCTATUPOBATb,
4TO 6OSILLLMHCTBO NALMEHTOB,
UMEHLLMX MOKa3aHus Ans poboTu-
3MPOBAHHOM NAaNapOCKONUYECKO
YPOMOr4ecKoi onepaLum, OLeHsT
npeumMyLecTsa poboTa.
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