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Editor's Note

Dear Reader,

Knowledge changes the
world.

Quite a few years have passed
since the German Medical
Journal was launched. Initially
in printed form, we brought

it into being with the aim to
create an internationally rele-
vant trade journal that comes
from Germany. A high-quality
medium, which was designed
to represent Germany as a
country of first-rate medicine
and provide an adequate frame
for international publications
of university hospitals and
their specialists in all medical
disciplines.

At first, we introduced the
Arabic version. From the very
beginning, we attached great
importance to addressing our
Arabic-speaking readers in their
native language, as a token of
our respect for a great culture.

Following the introductory
period, we gradually digitalised
the German Medical Journal,
since the Internet had been
developed for scientific publica-
tions and therefore constitutes
the ideal communication chan-
nel to be used for our journal.

Since last year, the German
Medical Journal has also been
available in Russian-English
and already boasts as many as
86,000 readers. (By the way:

FlenlsLio)

Medical szmupmcion
AyoHan

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

The Arabic-English version
reaches 249,000 readers.)

The English version meets
with great interest throughout
the world on all continents and
in the most remote regions.
The journal thus also provides
a valuable contribution to the
global transfer of knowledge -
an aspect that is near and dear
to our hearts. Because know-
ledge makes the world a better
place.

Latest news from the world
of medicine, whenever and
wherever you like:

Welcome to the

German Medical Journal

The Journal for the worldwide
med community

Nadine Baume
Managing Director

Joporue untatenu!

3HaHua MeHsIT MUp.

MpoLLNO y>Ke HECKOMbKO NeT C Tex
nop, Kak 6bin 3anyLleH Hemewkuii
MeaULMHCKON >XypHan. [epsoxa-
4anbHO B NevaTHoOM BUfE, OH CO3-
[ABaNCs Hamn Kak MeXayHapos-
HbliA GPEHAO0BIA XYpHAaN, KOTOPbIN
nocrasnseTcs 13 'epmanmu.
Bbino paspaboTaHo BbICOKOKa-
4eCTBEHHOE CPEACTBO MACCOBOM
MHOpMaLmK, C TeM, 4TOObI
NPeLCTaBnsATh epMaHnio Kak
CTpaHy NepBOKIACCHON MEANLIMHBI
W NpedoCTaBNUTL afEKCBATHYHO
nnaTeopMy ANst MEXAYHAPOAHbIX
ny6nmMkaumiA ANs YHUBEPCUTETCKMX
KITMHWUK 1 CNELManuCcToB BO BCEX
061aCTAX MEAULIMHDI.

BHauane Mbl npeacTaBuin BapuaHT
XXypHana Ha apabckom s3bike,
NOCKOMbKY Npraasany 60nbLuoe
3HaYeHMe BO3MOXHOCTYW apabos-

OT pepakumm

3bIYHbIX YUMTATENEN YNTATb €70 HA
WX POLHOM SI3bIKE, 1 B 3HAK HALLEro
YBa)KEHUst K BENWKON KyNbType.

[Mocne BBOAHOrO NePUOAA, Mbl M10-
CTeneHHO NPeLACTaBMAN ANEKTPOH-
HbIA chopmat HemeLkoro MeanLmH-
CKOro XXypHana, Tak kak MHTepHet
6bin pa3paboTaH B TOM YUCHE U AN
HayU4HbIX My6AMKaLmiA 1, Cneao-
BaTenbHO, MPEACTaBNseT co6oM
naeanbHbIA KaHan KOMMYyHUKaLUWA,
KOTOPbIA MOXET BbITb UCMONb30BAH
AN HALLero XXypHana.

HaumHas ¢ npownoro roga, Hemeu-
KA MEULIMHCKIR XKypHAN Takxe
cTan fOCTYNeH B PyCCKO-aHr NNIACOM
BapMaHTE 1 y>xe MOXEeT NoxXsa-
crarbcs 6onee, vem 86 000 uuTa-
Tenen. (Kcratu: apabo-aHramiAckui
BapMaHT XXypHana HacuMTbIBaeT
249 000 unuTaTenen).

AHrnniAcKas Bepcus XypHana
BbI3bIBAET 60bLLIOKA UHTEPEC BO
BCEM MUPE, HA BCEX KOHTUHEHTAX
W B CaMblX OTZAANEHHbIX PErNOHaX.
JKypHan, Takum 06pa3om, BHOCUT
60MbLLON BKNAA B rnobanbHyto ne-
penady 3HaHuid - acnekT, KOTOPbIiA
6/IM30K M JOPOT HALLMM CepaLam.
[MoTOMy UTO 3HaHMS fAenaroT MUp
nyywe.

CaMble nocneaHue HOBOCTM U3
MUpa MeANLMHbI B NIt060e Bpemst 1
B Nto6OM MecTe:

[o6po noxanosats B HemeLkuii
MEANLIMHCKIA XXypHan!
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CopepxaHue

JleyeHue paka >xenyka:
MEX AMCLMNMHAPHDI
noaxon

KnuHnueckuit cnyyan
BHYTPUMbILLEYHON
aHr1oMbl Ha pyke

KopoHapHble CTeHTbI ¢
NEeKapCTBEHHBIM MOKPbITUEM

[NpMeHeHue rpadpT-CTEHTOB Npy
B-Tune guccexummn aopTbl

[puMeHeHe COBPEMEHHOM
apTPOCKONUM ANs NeYeHms
NOBPEXAEHWIA Nnyeva

Xupyprudeckoe
neveHne
XONaHrMoKapLMHOMbI
BOPOT MNeyeHu

CoBpeMeHHble CTaHAapTbI
NIeYEHIS KOMOPEKTANBHOIO
paka



KLOSTER
GRAFSCHAFT

SPECIALIST HOSPITAL
FOR PNEUMOLOGY AND
ALLERGOLOGY

Prof. Dr. Dieter Kohler

Specialist Hospital Kloster Grafschaft
Annostrasse 1

57392 Schmallenberg

Germany

Phone: 0049 - 29 72 - 791 - 25 01
www.krankenhaus-klostergrafschaft.de




The hospital Kloster Grafschaft (Grafschaft
Abbey) is a special hospital of maximum care for
pulmonary and bronchial medicine, respiratory
medicine, sleep medicine and allergology. Our
extensive technical and personnel equipment on
university level allows for this comprehensive
diagnostics. In addition, the hospital exhibits two
state-of-the-art intensive care units with a total of
14 beds.

Weaning centre

One main focus of the hospital is the weaning of
long-term respirated patients from the respirator.
About 200 patients from intensive care units

in whole Germany and partially in European
countries are admitted to us usually via
helicopter. Our hospital is thus the largest and
most successful weaning centre in Germany.

Pneumology

In the field of general pneumology, diseases such
as bronchial asthma, chronic bronchitis, pulmo-
nary emphysema, pulmonary fibrosis of varying
causation, collagenosis with pulmonary involve-
ment, sarcoidosis, bronchial carcinomas, pleural
mesothelioma, tuberculosis and pneumonia are
diagnosed and treated.

KLOSTER
GRAFSCHAFT

Kloster Grafschaft (Grafschaft Abbey) - knuHuka,
cneunanuaMpoBaHHas B 0611acTv pecnmpaTopHou
MeJULMHbI, NleveHns 3ab0neBaHnii GPOHXOB U NETKKX,
MeJWLUMHbI CHA 1 anneprosiorui. Hatue coBpeMeHHoe
TEXHUYECKOE OCHALLIEHWE 1 BbICOKOKBAM(IULIMPOBAH-
HbIil MeMLIMHCKUIA NEePCOHan No3BsosisieT NPOBOAUTDL
NNaHoBY AMArHOCTUKY W NIEYEHWe Ha YPOBHE HeMeL-
KO YHUBEPCUTETCKOM MeAnLMHBI. KnnHnka Takxe
pacnonaraeT AByMs 61I0Kamu MHTEHCUBHOW Tepanim
Ha 14 MecT. MeanuMHCK1e HanpaBneHns KIMHUKA:

OTnyyeHue OT UCKYCCTBEHHO BEHTUNALMM NIETKUX
B cneuvan13aMpoBaHHOM LIEHTPE NauneHTam ¢ aam-
TeMNbHOW UCKYCCTBEHHON BEHTUNSLMEN NIErKNX NOMO-
raroT 6bICTPO W NIErko OTBbIKHYTL OT annapata UBJT u
nepenTn Ha CaMOCTOATENbHOE AblxaHue. ExxeronHo
C NOMOLLbIO BEPTOSETA B LIEHTP rOCMMTANN3NPYHOTCS
200 naumeHTOB M3 6/10KOB MHTEHCUBHOW Tepanum co
BCen ['epMaHum 1 cTpaH EBponbl. Haw LeHTp — ca-
MbIi KPYMHbIA B ['epMaHui No AaHHOMY BUaY Crieuu-
ann3npoBaHHOW NOMOLLM.

MynbMoHonorus

B KnMHWKe MPOBOAUTCS ANArHOCTUKA U NIEYEHME Ta-

Kux 3a60neBaHNi, Kak 6pOHXMUaNbHAs acTMa, XpoHU-
YeCKuit OPOHXUT, aMEH3emMa Nerkux, rdpos nerkux
PasNNYHOro reHesa, KonnareHo3 ¢ nopaxeHuem ner




Sleep medicine

The department of sleep medicine specialises
in the diagnosis and treatment of sleep-related
nightly respiratory disturbances and over-
strained respiratory muscular system of varying
causation by means of different non-invasive
respiratory methods.

Early rehabilitation

A further main focus is the department for early
rehabilitation. Long-term respirated patients are
rehabilitated here by means of extensive medical
treatment, physical therapy, remedial gymnastics
and partially speech therapy to an extent that
most of them are able to live in their domestic
environment again without any help after they
have been discharged.

Occupational pulmonary diseases

A department for occupational pulmonary
diseases is also integrated in the hospital. This
includes the diagnosis and treatment of silicosis,
asbestosis and asbestos-related tumour diseases
of the lungs and the costal pleura (pleural
mesothelioma), chemical-irritant bronchial
asthma and chronic bronchitis. This department
also contains an extremely efficient medical
rehabilitation division.

KX, Capkouzo3, BpoHXManbHas KapumMHoMa, neroyHas
MEe30Tennoma, Ty6epKyne3 Nerkux u MHEBMOHMS.

MeauumnHa cHa

B 0iHOM 13 OTAeNeHui LieHTpa NpoBOANTCS Ana-
FHOCTWKA 1 NeYeHne PaccTPONCTB PECMpPaToOpHON
CUCTEMbI, BO3HWKAIOLLMX BO BPEMSI CHA ¥ Npu nepe-
[Py3Ke MbILLL| AbIXaTENbHOM CUCTEMBI, C MOMOLLbH
HEMHBA3MBHbIX METO/I0B.

PaHHas peabunuTauus

B Kn1HWKe naumeHTbl NOCne ANMTENbHON UCKYCCTBEH-
HOW BEHTUNALNM NETKUX MPOXOLAAT UHTEHCUBHYHO
peabunuTaumio ¢ NOMOLLbIO METOLOB (hM3noTepaniy,
neyvebHON T’MMHACTVKK, Tepanuu peyn, HanpasseH-
HY0 Ha NOJTHOE BOCCTAHOBIEHME AbIXaHns, 4T0ObI
NauMeHT Mor 06x0auTcs omMa 6e3 NoCTOPOHHEN
MOMOLLX.

Mpod3zabonesaHns nerkux

B oTAeneHnn 3a60neBaHMi NErkux, CBA3aHHbIX C
OnpeAeneHHbIMK MpodeccusiM1, MPOBOAMTCS AnarHo-
CTWKA ¥ NeYeHme criefyroLmx 3abonesanni: cunm-
k03a, acbecTo3a v CBA3aHHbIX C aCOECTOBbIM NPOU3-
BOACTBOM ONyXOJie NErkux u nnespbl (NiespansHon
ME30TENMOMbI), BbI3BAHHOM XUMUYECKIMM areHTamm
OPOHXWANbHOM aCTMbl 1 XPOHUYECKIX BPOHXMTOB.
[laHHOe 0TAeneHne Takxe UMeeT BO3MOXXHOCTb Npo-
BOAMTb MHTEHCUBHYHO peabununTaumio.
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KLOSTER
GRAFSCHAFT

Allergology

Finally, the hospital has its own allergological
department. Allergic asthma, allergic rhinitis,
allergic rhinosinusitis, neurodermatitis, eczema,
allergic exanthema, urticaria, angioneurotic
oedema, contact allergy, intolerance to drugs,
drug hypersensitivity, nutritional allergy, insect
poison allergy, irritable bowel syndrome and
chronic diarrhoea are diagnosed and treated
here.

The special hospital Kloster Grafschaft is located
in beautiful surroundings in the midst of Schmal-
lenberg in the Sauerland. The rambling, calm
and well-kept park of the hospital contributes

to your recovery, in addition to the high-quality
medical care and treatment.

Annepronorus

KnuHuka pacrnonaraet COGCTBEHHbIM anneprosnoru-
YeCKM OT/ENEHNeM, B KOTOPOM NPOBOANTCS fva-
FHOCTWKA U NEYEHNE acTMbl, annepruyeckoro pUHNTa,
annepruyeckoro PUHOCUHYCUTA, HEMPOAEPMUTA,
9K3EeMbl, aNeprveckon aK3aHTEMbI, YPTUKAPHOM
CbIMK, @HTMOHEBPOTUYECKOTO 0TEKa, KOHTAKTHOM
annepruu, HeMepeHoOCUMOCTY JIEKAPCTB, MOBbILLEHHOM
YyBCTBUTENLHOCTY K NIeKapcTBam, NULLEBON annep-
ruu, annepriv Ha AL HacekoMbIX, CMHAPOMA pasapa-
XKEHHOIO KULLEYHWKA, XPOHUYECKON Anapev.

CneuvnanuanposanHas knuHuka Kloster Grafschaft
PACMONOXEHa B XXMBOMUCHOM MECTE B LIEHTPE
ropoga LLmannen6epr paoHa CayepnaHaa 3emnu
CeBepHas PeitH-BecTanus. BenmkonenHblid napk,
OKPY>KaKOLLMI KIIMHKKY, CNOCOBCTBYET peabunutaumm
W BbI340POBIIEHMIO NALMEHTOB.
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Gastric Cancer

Peter C. Thuss-Patience, MD PhD
Matthias Glanemann, MD PhD

Introduction

The incidence of gastric cancer
shows a broad variety world-
wide and is the highest in East-
ern Asia, Europe and South
America. Gastric cancer is less
frequent in North America or
most parts of Africa [Shi 2010],
however, it is still one of the
major causes of cancer-related
death, and only about thirty
percent of patients present in
a stage which can be treated
with curative intent [Catalano
2009].

Therefore, treatment of gastric
cancer requires complete
attention by numerous disci-
plines, all taking together their
know-how, with surgeons and
oncologists in the center of
interdisciplinary activity.

Indeed, surgery and systemic
chemotherapy present as man-
datory parts of the treatment
approach for patients with cu-
ratively operable gastric cancer
and, in parts, for patients with
metastatic disease.

This review will give a concise
overview on current treatment
modalities in case of gastric
cancer.
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Key words: gastric cancer,
treatment, surgery, chemo-
therapy, survival

Surgery

The primary surgical goal in
case of gastric cancer consists
of complete (in sano) tumor
removal, including appropriate
distance of the tumor to the
surgical margins. Moreover,
the risk for systemic or local
cancer recurrence should be
diminished by additional lymph
node resection. In general, gas-
tric cancer surgery is indicated
with curative intention if the
tumor has not spread to distant
organs i.e. liver, lung, or perito-
neum. Endoscopy and CT scan
sufficiently provide all required
information on tumor histology
(including Laurén classifica-
tion), tumor localisation and re-
sectability. In case of doubt, an
explorative laparoscopy may be
indicated. Thereby, adequate
staging of the patient according
to the UICC classification will
be achieved.

Early gastric cancer, defined
as a lymph-node negative T1
lesion up to 2 cm in diameter
with well-moderated differen-

BsepneHue

3ab0neBaeMOCTb PakoM Xenyaka
LUMPOKO pacnpocTpaHeHa BO BCEM
MWPE 1 SBNISIETCS CaMOW BbICOKOM B
BocTouHoit Aauu, EBpone v FOxHoiA
Amepuke. Pexe 310 3a60neBaHue
BCcTpeyaeTcs B CeBepHo Amepuke
v 6onbLuen YacTn Adpukm (Shi,
2010), oHaKo 0CcTaeTCcs 0AHOM U3
OCHOBHbIX MPUYNH CMEPTH, CBA3AH-
HO¥ C paKkoBbIMK 3a60N1EBaHNSMY,
1 n1wb okono 30% cnyyaes HblHe
BbISIBIAIOTCS HA CTAAMSIX, NOLAAK0-
wwxcs nevennto (Catalano, 2009).
Takum 06pa3om, NieyeHue paka
Xenyaka TpebyeT Hoy-xay B MHOro-
YUCTEHHBIX OTPACMAX MELNULMHBI, B
TOM YUCTIE XMPYPriAW N OHKONOT UK,
Ha 6a3e MEXAMCLMMIMHAPHOTO
MeZMUMHCKOrO LeHTpa. [eiicTeu-
TENbHO, XMPYPris ¥ CUCTEMHAS
XMMMOTepanus B HacTosiLLee
BpeMs 0CTal0TCS 0653aTeNbHON
4aCTbiO NIEYEHNs NALNEHTOB C
onepabesnbHbIM 1 KypabesbHbIM
PaKoM Xenyaka vy paaa 60bHbIX
C MeTacTaTuyeckon 60ne3HbH0. B
9TOM paboTe AaH KpaTkuit 0630p
COBPEMEHHbIX METO/0B JleYeHus
paka xenyaka.

Xupyprus

MepBrYHas LieNb XUPYPruyeckoro
BMeLLATENbCTBA B Cyyae paka

Pak xenyaka

Xenyaka — nonHoe (in sano)
yLaneHne onyxonu ¢ COOTBETCTBY-
tOLLMM PACCTOSIHUEM OT Hee [0
XMpyprudeckoro kpas. Kpowme Toro,
PUCK CUCTEMHOIO UM MECTHOIO
peunansa paxka fOmKeH bbiTb
OTPaHNYEH MyTEM JOMONHUTENBHON
pesexumun numatnieckux y3nos. B
LienoM onepauys Npu pake Xenya-
Ka nokasaHa ¢ ne4ebHoM Lenbio,
€CIM ONYXOJlb He PacnpoCTpaHu-
nacb B OTAANEHHbIE OpraHbl, T. €. B
MeYEHb, NIErkue, Unm GpHoLLMHY.

OHpockonus u KT mMoryT gocTa-
TOYHO NOJHO MPEAOCTABUTH BCH
HEOOXOAMMYIO MHPOPMALMIO O M-
CTONOrMYECKOH CTPYKTYPE ONyX0onu
(B TOM uKCne no Knaccuukaumm
JlaypeHa (Lauren)), ee nokanusa-
Lmu 1 pesexTabenbHocTy. B cnyyae
COMHEHMIA NOKa3aHa AuarHocTuye-
cKas nanapockonus. TombKo Takum
nyTeM MOXET 6bITb NpoBeAeHa
TOYHAs ANArHOCTUKA CTadnun paka
B COOTBETCTBUM C Knaccucpukaumei
UICC (Union Internationale Contre
le Cancer, MexxayHapoaHoro coto3a
NpOTMB paka).

PaHHIOK0 CTaumio paka xxenyaka
T1, onpezensemyto kak onyxonb 1o
2 CM B inameTpe, 6e3 nopaxkeHus
MMEATUYECKNX Y310B, TMCTONOM K-
4ecku yMepeHHO andepeHumpo-
BaHHY0 aZleHOKapLIMHOMY, MOXHO



Gastric Cancer

ciated adenocarcinoma, can

be successfully treated with
curative intent by endoscopic
measures such as endoscopic
mucosal resection (EMR) or
endoscopic submucosal dis-
section (ESD) [Nakajima 2002].
To identify those patinets endo-
sonography is also required for
accurate prediction of tumor
invasion depth and local lymph
node status Alternatively, proxi-
mal gastrectomy with jejunal
(pouch) interposition may be
performed with survival rates
approaching over 90% [Katai
2004, Takagawa 2010].

With respect to locally ad-
vanced carcinoma (Figure 1),
total gastrectomy as well as
subtotal gastrectomy (in case
of tumors in the lower third)

is recommended, provided
adequate tumor distance to
the oral and aboral resection
margins (according to Laurén
classification), confirmed intra-
operatively by instantaneous
section. Subtotal gastrectomy
is comparable to total gastrec-
tomy in terms of postoperative
morbidity and mortality. Thus,
given equivalent survival, sub-
total gastrectomy offers higher
quality of life to the patient
representing the preferred
surgical technique if both are
feasible according to intraop-
erative tumor characteristics.
[Shi 2010].

The extent of lymphadenec-
tomy is still discussed contro-
versially since two different ap-
proaches were applied. While
extended lymphadenectomy
was traditionally performed in
Eastern Asia, limited lymphad-
enectomy was advocated by
most western surgeons as a
result of two large randomized
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multicenter studies who failed
to demonstrate a survival
improvement after extended
lymphadenectomy, mainly due
to increased postoperative
morbidity and mortality rates
[Bree 2010]. However, a recent
multicenter randomized study
comparing D1 and D2 lymphad-
enectomy showed that D2
lymph node dissection was as
safe as D1 lymphadenectomy
in specialized centers [De-

giuli 2010]. Recently published
long-term follow up of the
randomized Dutch trial compar-
ing D1 versus D2 also favours
D2 dissection when splenec-
tomy and pancreatectomy are
avoided [Songun 2010].

The routine dissection of
paraaortic lymph nodes did not
prove beneficial in a rand-
omized trial [Sasoko 2008].
Therefore, D2 lymphadenecto-
my is advised when performed
by experienced surgeons, and
the addition of paraaortic lymph
nodes should be considered
only in case of clinical or patho-
logical involvement. Limited
(D1) lymphadenectomy how-
ever is advocated for surgeons
not experienced in extended
lymphadenectomy, for patients
with poor general performance
status, and for early gastric
cancer [Bree 2010].

Intestinal reconstruction con-
sists of Roux-en-Y esophago-
jejunostomy with/-out pouch
formation. A recent metaanaly-
sis by Gertler et al. reported on
clinical advantages of pouch
reconstruction after total
gastrectomy. Patients with a
pouch complained significantly
less of dumping and heartburn
and showed a significantly bet-
ter food intake postoperatively.
Moreover, quality of life was

YCMELLHO NEYUTb SHAOCKOMMYECKH,
BbIMOMHSIS 3HAOCKOMMYECKYHO pe-
3EKLMI0 CIIM3UCTON 060104KM MK
SHAOCKOMMYECKYIO NOACN3NUCTYIO
anccekumio (Nakajima, 2002).

[ins BbISBNEHUS Tak1X NaUNEHTOB
MPOBOAMTCS 3HAOCOHOrpadms, Ko-
TOpast TOYHO NOKA3bIBAET rNy6uHY
npopacTaHns onyxonm 1 CocTos-
HWE MECTHbIX NTMMEOY3N0B. Kak
anbTEPHATWBHbIN BApUaHT MOXET
ObITb BbINOHEHA MPOKCUMANbHAS
pe3ekums XXenyaKa ¢ UHTepnoau-
LMeN TOLLEI KULLKKA B BUAE MeLLKa,
C noKasaTenem BbKMBAEMOCTH
6onee 90% (Katai, 2004; Takagawa,
2010).

Mpy MECTHO pacnpocTpaHeHHbIM
pake (puc. 1) pekoMeHayeTcs
TOTaNnbHas racTPIKTOMMS, a TaKXKE
cy6TOTaNbHAsA PE3EKUNS XKeny -
ka (B Cy4ae OMyXOmu B HIDKHEN
TPETH), NpU YCNOBMM aiEKBATHOIO
PacCTOSHUSI ONYXOnM [I0 OPANbHOro
1 abopanbHOro Kpaes pesexkuuy.
[lnarHo3 fomkeH 6bITb TUCTONO-
TM4eckn NOATBEPXKAEH Mo Knac-
cuchukaumn JlaypeHa Bo Bpems
onepawLm1 MeTo,0M 3aMOPOXKEHHO-
ro cpesa. Cy6ToTasnbHash racTpak-
TOMMSI COMOCTaBMMA C TOTaNbHOVA
racTpaKTOMMeN No nokasaTensm
nocneonepaunoHHon 3abonesaemo-
CTW M CMEPTHOCTM.

OpHako, Mpu TOW Xe BbIXKMBAEMO-
CTH, cy6TOTamNbHAs racTPaKTOMUS
obecrneunsaeT 60nee BbICOKOE
Ka4eCTBO XXU3HW MALMEHTOB W
SBNSETCSA Hanbonee NPeAnoYTH-
TEMNbHOW XMPYPIUYECKOH TEXHUKON,
B Cly4ae, eCnm BO3MOXXHO UCMOMb-
30BaHue 060Mx METOLOB Nocre
MOMyYEHNs XapaKTEPUCTUK OMyX0nu
BO Bpems onepauum (Shi, 2010).

O6beM numdaaeHaKToOMUN [0 CUX
rnop SIBNSIETCS NPEAMETOM [NCKYC-
CWiA, NOCKONbKY NPUMEHSIOTCS [Ba
pasnnyHbIX NoaxoAa. B To Bpems

Pak xenyaxa

Kak pacLumpeHHas nMQaaeHak-
TOMWS TPAAMLMOHHO MPOBOANTCS

B BocTouHOiA A3uu, 3anafHble
XMPYPryt BbICTYNAOT 3 OrpaHuyeH-
HYI0 NMMCDAEHIKTOMMIO, TaK Kak
[Ba KPYMHbIX PaHAOMU3MPOBAHHbIX
MHOrOLEHTPOBbIX UCCeA0BaHNS
He CMOTIM NPOAEMOHCTPHUPOBATb
YBENWYEHME BbIXMBAEMOCTH MOCHE
pacCLUMPEHHON NMMMDAAEHIKTOMMUM,
B OCHOBHOM 32 CYeT 60/IbLUIEr0
KOAMYeCTBa NOCNeonepaumnoHHbIX
OCNOXHEHWIA 1 cmepTHOCTY (Bree,
2010).

OnHako HeaBHEe MHOMOLEH-
TPOBOE PaHAOMM3NPOBAHHOE
uccneaoBanme no cpasHeHnto D1

n D2 numcbopmccekumii noka-
3anum, 4to D2 numdoamnceexums
HaCTO/bKO e 6e30macHa, kak

u D1numdbaneHakToMus, ecnv npo-
BOANTCS B Cleunani3npoBaHHoM
uenTpe (Degiuli, 2010).

HepasHo ony6nmkoBaHHble pesyb-
TaTbl AAMTENBHOMO HABNKAEHMS

B X0[l€ PaHAOMW3MPOBAHHOIO rofl-
nanackoro uccnegosanus D1 vs D2
Taikoke 0TAaeT npegnoyterne D2
AMCCEKUMK, KOTia yOaneHus cene-
3€HKM W NOKENyA04HON Xenesbl
MOXHO 136exatb (Songun, 2010).

O6bl4HOE McceveHne napaopTarb-
HbIX TMMATUYECKMX Y3NIOB HE
noKasasno NpeuMyLLecTs B pax-
AOMM3MPOBAHHOM MCCNEL0BAHUN
(Sasoko, 2008). Takum 06pa3om,
D2 numcpomccexLmio pekoMery-
€TCS BbINOMHSATb TOIbKO OMbITHBIM
XMpypram: B 3TOM Cllyuae yianeHue
napaopTabHbIX TMMAOY30B
OyneT He06X0AMMO TOMBKO MpU UX
N3MEHEHNSIX.

OrpanuyenHyto (D1) numdage-
HIKTOMMS LienecoobpasHo npoBo-
ANTb XMPYpramu, He UMEOLLMMM
[OCTATOYHOrO OMbITa BbIMNOSIHEHMS
PaCLUMPEHHOM TMMaAEHIKTOMMM,
Yy NaUNEHTOB B MIOXOM COCTOSHUM 1
Ha paHHWUX CTaausIX paka Xenyaka
(Bree, 2010).
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Fig.1: Gastric cancer in a 32-year old
patient without evidence of perito-
neal or liver metastasis requiring total
gastrectomy

significantly improved com-
pared with patients without a
pouch [Gertler 2009.] Never-
theless, most centers prefer
the Roux-en-Y esophagoje-
junostomy after (sub-) total
gastrectomy.

Extended surgery for gastric
cancer may comprise additional
resection of the (transverse)
colon, (tail of) pancreas, spleen,
or left hepatic lobe [Shchepo-
tin 1998], which can increase
postoperative morbidity and
mortality rates. Thus, resection
of adjacent organs in conjunc-
tion with gastrectomy should
only be performed to achieve
RO resection, preferably in
lymph-node negative patients
[Shi 2010]. In carefully selected
patients optimal gastric surgery
may result in 1-year survival
rates of up to 85% when com-
bined with additional systemic
chemotherapy [Lin 2008].

Neoadjuvant Treatment
- perioperative chemotherapy

For patients with tumor stage |l
(UICC) or higher, perioperative
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chemotherapy is the standard
of care. Two large randomized
phase Il studies demonstrated
that a Cisplatin/5-FU based
chemotherapy before and after
operation improved the 5-year
survival rate by 13% or 14%
percent, respectively [Cunning-
ham 2006, Boige 2007].

In the MAGIC-trial, 503 pa-
tients with adenocarcinoma of
the distal oesophagus (14%),
the gastro-oesophageal
junction (11%) or the gastric
body (74%) were randomized
between surgery alone and
perioperative chemotherapy
with Epirubicine/Cisplatin/5-FU.
While morbidity and mortality
were not increased by addi-
tional chemotherapy, the rate
of curative resections was
increased from 70% (sur-
gery group) to 79%, as was
the 5-year survival with 36%
(chemotherapy group) com-
pared to 23% (surgery group)
[Cunningham 2006]. These
results were confirmed in a
French study on 224 patients
suffering from adenocarci-
noma of the distal oesophagus

KuLeuHas pekoHCTPYKLMS BKITHO-
4aeT 330(paroetoHOCTOMMIO No Py
¢ hOpPMMPOBAHMEM MELLKA Ui
6e3 hopmmpoBaHms. MeTaaHanma
Gertler ¢ coaBT. nokasan KimH14e-

CKME MPENMYLLECTBA PEKOHCTPYK-
LM C MELLKOM NOCHe TOTaNbHO
racTpaKToMuUM. NaumeHTbI ¢
MELLKOM 3HauYMTENbHO MeHbLLE Xa-
NoBanuCh Ha AEMMUHI-CUHAPOM U
M3XOry U MOTIM yYLLie NPUHUMATb
nuLy nocne onepaumu. Kpome
TOr0, KAYECTBO XWU3HM 3HAUUTENb-
HO YNYYLUMNOCH MO CPABHEHMIO C
nauneHTamm 6e3 MeLuka (Gertler,
2009). TeM He MeHee BONbLIMHCTBO
LIEHTPOB MPeAnoYMTaroT 330¢paro-
etoHocToMmio No Py nocne (cy6-)
TOTanbHOM racTpakTomMmu, 6€3
(bOPMMPOBAHMS MELLKA.

PacLumpeHHble onepaumy no noso-
Ly paKa >enyaKka MoryT BKo-
4aTb JOMONHUTENbHbIE PE3EKLMN
(monepeyHoM) TONCTOM KULLKK,
XBOCTa NOJKENYA0UHOM XKENE3bI,
CENE3EHKM U1 NIEBOM 0 NEYEHN
(Shchepotin, 1998), uTo MoXxeT
MpWBECTU K POCTY Nocneonepa-
LIMOHHbIX OCTNOXXHEHMIA 1 CMEpT-
HocTu. Takum 06pa3om, pesekumu
COCEeJHNX OPraHOB B COYETaHWM C
racTP3KTOMMeN AOMKHbI BbINON-

Pak xenyaxa

Puc.1: Pak xenyaka y 32-neTHero nauu-
eHTa 6€3 MPU3HaKOB NEPUTOHEANbHBIX 1
MeYeHOUHbIX METacTa3oB, TPEOYHOLLMIA
TOTaNbHOM Pe3eKUmM Xenyaka

HSATbCS! TOMbKO A1t AOCTUXKEHMS
RO pesekumu, NpenmyLLeCTBEHHO

y NauMeHToB 6€3 NOPXKEHUS NIUM-
thaTuyeckmx yanos (Shi, 2010). Y
TLLATENbHO 0TOOPAHHBIX NALMEHTOB
onepauus Ha Xenyake MoXeT aTb
1-NETHION BbIXXMBAEMOCTb A0 85%
B COYETAHMM C CUCTEMHOMN XMMUO-
Tepanuei (Lin, 2008).

HeoaabioBaHTHasi Tepanus
« lMepvonepauvoHHas xuMuoTe-
panus

[ns naunenTos ¢ onyxonbHo |l
ctagmu (no knaccudpmkauum UICC)
WK BbILLE NEPUONEPaLMOHHas Xu-
MUOTEPANUS SBNSETCS CTAHAAPTOM
nevenms. |l hasa fByX KPyMHbIX
PaHAOMM3MPOBAHHbIX MCCNEf0Ba-
HWiA PETPOCMEKTUBHO NOKa3ana,
4TO 3a CYET XMMMOTEpanum Lucnna-
TvH / 5-FU go v nocne onepaumm
5-NeTHAS BbIXMBAEMOCTb Nauy-
eHTOB yBenuuunacs ¢ 13 1o 14%
(Cunningham, 2006; Boige, 2007).

B T0 Bpems Kak 3a cueT XuMmuoTe-
panuu 3a601eBaEMOCTb W CMEpT-
HOCTb He YBenM4Mnuch, Nokasa-
Tenb Ne4ebHOCTM pe3eKLmii Obin
yBENMYeH ¢ 70 (B XMpypruveckoi
rpynne) 2o 79%, a 5-neTHss Bbl-
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(13%), gastro-oesophageal
junction (62%) or gastric body
(25%). In this trial a 5-year
survival advantage of 14% was
demonstrated by periopera-
tive chemotherapy consisting
of Cisplatin/5-FU compared to
surgery alone [Boige 2007].

In the meantime, different
trials are on its way with an at-
tempt to optimize perioperative
chemotherapy. Docetaxel has
been integrated in the periop-
erative setting and an interim
analysis has showed promising
complete remission rates up
to 15% [Thuss-Patience 2010].
Other trials have integrated
targeted therapy approaches
with panitumomab (antibody
against the epidermal growth
factor receptor EGFR) or beva-
cizumab (an antibody against
vascular endothelial growth
factor VEGF), while trials with
trastuzumab (inhibition of the
HER 2 receptor) in the neo-ad-
juvant setting will start shortly.

- preoperative radio-
chemotherapy

For tumors located in the gas-
tric body, there are no phase Ill
trials available addressing the
issue of neoadjuvant radiation
or chemoradiation, therefore,
this concept is no valid op-
tion for tumors located in the
gastric body.

Several trials included patients
with adenocarcinomas aris-

ing in the gastro-esophageal
junction (GEJ) into preoperative
radio-chemotherapy protocolls.
This approach may lead to a
high rate of pathologic com-
plete remissions but is associ-
ated with a possible increase

in post-operative morbidity
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and mortality. [Stahl 2009,
Gebski 2007, Van Gaast 2010].
In contrast, a perioperative
chemotherapy approach does
not increase postoperative
complication rates and is ther-
fore often the preferred option
not only for gastric but also for
GE-junction adenocarcinomas.

Adjuvant Treatment
- postoperative chemo-
therapy

A recent metaanalysis could
detect a significant survival
benefit for patients treated
with adjuvant chemotherapy
compared with surgery only
(Paoletti 2010). This benefit
could be confirmed in a japa-
nese phase Il trial reporting
on a survival advantage for
patients treated with adjuvant
chemotherapy consisting

of S1, an oral 5-FU pro drug
[Sakuramato 2007].

However, asian patients often
show different tumor biology
and have different metabolisa-
tion of ST compared to cau-
casian patients. No single
European trial supports the
benefit of adjuvant chemother-
apy, provided that patients with
gastric cancer were well oper-
ated including D2 lymphad-
enectomy and complete (RO)
tumor removal [Buzzoni 2006].
A perioperative chemotherapy
is therefore the preferred ap-
proach in Europe.

- postoperative radio-chemo-
therapy

In the USA, postoperative ra-
dio-chemotherapy presents as
the routine approach based on
a randomized phase Il study of
Macdonald et al. [Macdonald
2001].

X1BAEMOCTb B XMMUOTEPANEBTH-
4eckoii rpynne cocTasuna 36% no
CPaBHEHWIO C 23 B XMPYPrinyecKoil
rpynne (Cunningham, 2006).

B kmumyeckux uenbiranmsx MAGIC
503 naumeHTa ¢ afeHOKapLMHOMON
AMCTanbHOro 0TAENa NuLeBoaa
(14%), >keny[0UHO-NULLEBOAHOMO
coeamHenns (11%) 1 Tena xxenyaka
(74%) 6bln paHLOMM3MPOBAHbI
MEXZY XUPYPrUYECKUM NeYEHNEM
6e3 XMMMoTEPanum 1 C NEpUo-
nepauroHHON XuMuoTepanmeit ¢
anupyouumH/umMennatuH/5-FU.

71 pesynbTathl 6blM NOATBEPX-
AeHbl BO (PpaHLy3CKOM uUccneaosa-
HWW 224 NaLMEHTOB, CTPaJaroLLMX
afIeHOKapPLMHOMOW AMCTaNbHOM Ya-
cTv nuwesona (13%), XXenynoyHo-
NULLEBOAHOTO COEANHEHMS (62%)

V TEna xenyaxa (25%). B atom
WccrneoBaHnM yBeNuYeHne Yncna
nauneHToB C b-neTHel BbxxmBae-
MOCTbH0 Ha 14% 6b110 NPOJAEMOH-
CTPUPOBAHO MOCAE NPOBEAEHMS
nepronepaLmMoHHON XUMUoTepanuu,
cocTosei n3 uuennatuH/5-FU no
CPaBHEHWO C TOMBKO XMpypriye-
CkuM nevermneM (Boige, 2007).

B T0 >Xe Bpemst NpoBOAATCS
Pa3NnYHbIE UCTIbITAHUS C LieSb
ONTMMM3MPOBATH NEPUONEPaLIMOH-
HYH XMMKOTepanuio. B yacTHocTw,
B MEpMonepaLmMoHHY0 XMM1oTepa-
MU0 UHTErPUPOBaH JOLETaKCeN, U
npeaBapuUTenbHbIA aHanu3 nokasan
B MepcneKTUBe yBenu4eHue non-
Hbix pemuceuid 1o 15% (Thuss-
Patience, 2010).

[pyrvie ucnbiTanus BKIOYaOT Tap-
FETHYK0 Tepanuio NaHMTyMOMatoM
(@aHTUTEN NPOTUB 3NMAEPMANLHOTO
peuenTopa haktopa pocta EGFR)
nnu 6esaum3ymMadom (aHTuTen
NpoTUB hakTopa pocTa 3HAOTENNS
cocypno VEGF), a ucnbitanus ¢
TpacTy3ymadoM (MHrMBUTOPOM
HER 2 pevienTopos) HauHyTCs B
bnuxaluee Bpems.

Pak xenyaxa

« MpeponepauuoHHas paavo- u
XuMuoTepanusa

Mockonbky Il hasa KnMHUYECKNX
WUCMbITAHWIA PAANO- N XMMUOTEPa-
MEBTUYECKMX METOAOB NTEYEHNS
Onyxonew, pacnoNoXXeHHbIX B TeNe
XKENyaKa, eLle He MpoBoOAMNack,
yKa3aHHas KOHLEeNUMS eyveHns
noKa He SIBNISETCS NPaBUIIbHbIM
BbIGOPOM 47151 ONyXONen € Takou
noKanu3aumei.

B Heckonbko uccnenosaxui ¢
NpesonepaumMoHHbIMKU MPOTOKONA-
MM PagMo- 1 XUMUOTEPANUK BbIn
BKJIKOYeHbI NALUMEHTbI C afeHoKap-
LIMHOMOW B 0611aCTH XKeny[o4HO-
MULLIEBOJHOTO COeAMHEHMS. Takon
NOAXOS MOXET YBENNYNTL NoKasa-
TeNb NOMHbIX PEMUCCHI, HO CBSA3aH
C BO3MOXHbIM YBENIMYEHWEM NOCTE-
OnepaLmoHHOM 3a6051eBaEMOCTH U
cmepTHocTH (Stahl, 2009; Gebski,
2007; Van Gaast, 2010). HanpoTws,
nepuonepaumoHHas xumnoTepa-
NWs HE NPUBOANT K YBENNYEHNIO
nokasaTens NocneonepaUmtoHHbIX
OCINOXHEHWIA W, CNELOBATENbHO,
3a4acTyto aBnseTcs 6onee npeano-
YTUTENbHBIM BapUAHTOM HE TOMBKO
NS ONyXONK Tena XenyaKa, Ho u
ANS aAEHOKAPLMHOMBI XKENY A0UHO-
MULLEBOAHOTO COEAUHEHMS.

AnbloBaHTHas Tepanus
« MocneonepaunoHHas XummuoTe-
panus

HenaBHo NpoBefieHHbI MeTaa-
Ham3 No3BoNsIeT 06HAPYXUTb
3HauNUTENbHOE YBENUUeH!e
BbIXXMBAEMOCTU Yy MALMEHTOB,
NoMy4aBLUIMX afbOBAHTHYH XUMK-
0Tepanuio No CPABHEHMIO C TEMM,
KOMY 6bI110 NPOBEAEHO TONBKO
Xupypruyeckoe nevenve (Paolett,
2010). 310 NPenMyLLECTBO MOXET
ObITb NOATBEPXXAEHO AaHHbIMMK IlI
asbl AMOHCKMX KIMHUYECKMX UC-
MbITaHWit 06 YBENMYEHWUN BbIXXMBA-
€MOCTH Y NaUMEHTOB, NOMyYaBLLMX
a[IblOBAHTHYIO XMMUOTEPANMIO,
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Table 1: Perioperative Therapy
(Phase Il Studies)

However, the results of this
trial are not transferable to pa-
tients operated under Europe-
an or Asian standard because
of the minimal amount of
resected lymph nodes. Indeed,
the study of Macdonald et al.
had shown that postoperative
radio-chemotherapy may be
effective with regard to survival
improvement compared to
surgery alone. However, only
10% of patients in this study
had undergone adequate (D2)
lymphadenectomy, allowing
the interpretation that radio-
chemotherapy may be benefi-
cial in worse operated patients
at least. Moreover, toxicity was
remarkable (41% grade 3, 32%
grade 4) [Macdonald 2001]. So
far, no information is available
whether adjuvant radio-chem-
otherapy may also benefit well
operated patients, thus, it is
currently only recommended

in patients suffering from local
tumor recurrence or primary
R1-tumor resection.

Palliative Treatment
- systemic therapy (1% line
chemotherapy)

In patients with advanced
gastric cancer disease pal-
liative efforts are required to
prolong survival and to post-
pone or improve cancer-related
symptoms. Four randomized
trials were able to show that
palliative 15t line chemotherapy
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(
Regimen Patient | 5-year overall | Reference
number survival

MAGIC | 3xECF-->0P-->3xECF | 503 36% vs 23% * | Cunningham
vs OP 06

FNLCC | 2-3xCF-->0P-->3-4xCF 38% vs 24% * | Boige 2007
vs OP

ECF= Epirubicin, Cisplatin, 5-FU; OP= Operation; CF= Cisplatin, 5-FU;
* = significant

improved survival and enlarged
life-time with a good qual-

ity of life. A meta-analysis of
these trials demonstrated that
mean prolongation of survival
was about 6 months [Wagner
2006]. Currently, combination
regiments with cisplatin/ fluo-
ropyrimidine with or without
epirubicin are regarded as the
treatment of choice [Webb
1997, Lutz 2007].

New developments in the last
years could bring improve-
ments upon these established
chemotherapy regimens.

A large randomized phase |l
study investigated whether
intravenous 5-FU could be
replaced by oral capecitabine,
which is metabolized to 5-FU,
and whether cisplatin could be
replaced by oxaliplatin. A rand-
omized study on 1.002 patients
showed that both changes
were possible with equivalent
efficacy [Cunningham 2008],
later confirmed by other trials
[Kang 2009, Al-Batran 2008].
In consequence, the use of
oxaliplatin and capecitabine
has made chemotherapy more
tolerable for patients since
toxicity and side effects were
reduced.

BKJKOYALOLLYt0 S1-nepopanbHyto He-
aKTuBHYto hopmy nexapctea 5-FU
(Sakuramato, 2007).

OpHaKo y a3uaTcknx NaumeHToB
4acTo 0TMEYAETCS MHOe B1oNory-
4ECKOE CTPOEHME OMyXOMn 1 UHON
MeTabonmam S1, 4eM y naumeHToB
€BPONEOoMAHON packl. Hn ogHo

13 €BPOMENCKINX KIMHUYECKHX
WCMbITAHWA HE CBULETENbCTBYET

0 MPeMMyLLIECTBAax aibloBaHTHOM
XMMWOTEPANUK, NPU YCIIOBUK, YTO
nauneHTam ¢ pakom Xenyaka 6bino
ycneLHo nposeseHa D2 numdo-
anccekums v nonHoe (RO) yaaneHne
onyxonu (Buzzoni, 2006). Moatomy
B EBpone nepuonepaumorHas
XMMWOTEpaNUs SBASETCS Npeano-
YTUTENbHBIM NEYEOHBIM NOAXOOM.

- MocneonepaunoHHas paauo-u
XMMUOTEpanus

B CLLA nocneonepaumoHHas
paauo-1 XuM1uoTEpPanus SBASeTCs
00bI4YHbIM MOAXOAOM B NIEYEHNM,
OCHOBaHHbIM Ha pesynbTatax |l
(hasbl paHAOMU3MPOBAHHOTO UC-
cnenosanus MakaoHanbaa ¢ CoasT.
(Macdonald, 2001). OnHako pe-
3ynbTaThl 9TOr0 UCCNEA0BAHMS He
MOryT 6bITb TPAH(POPMMPOBAHLI HA
nauueHToB, NPOONEPUPOBAHHBIX B
COOTBETCTBUN C €BPONENCKUMI UK
a3naTCkumm CTaHaapTaMm B CBS3N
C MMHWMASIbHbIM KOSIYECTBOM

Pak xenyaka

Tabnmua 1: MepronepaumnoHHas Tepanus
Il thaza uccnefoBaHmii)

yaneHHbIX MMMoy3noB.
[leicTBUTENBHO, UCCNEA0BaHWE
Macdonald ¢ coasT. nokasanu,

4TO MOCneonepauroHHas paamo-

W XUMMOTEpPanns MOXET ObiTb

3 EKTUBHOM B OTHOLLEHNM
BbIXXMBAEMOCTM N0 CPABHEHMIO C
TOMbKO XMPYPrUYECKUM NIEYEHNEM.
Ho Tonbko 10% nauneHToB B 3TOM
NCCNefoBaHWM, MOABEPTINCH afeK-
BaTHoii (D2) muMdboanccekumm, 4To
No3BOASET NPEANONOXMTb, YTO
pagmo- U XuMuoTepanus MoXxeT
ObITb NONE3HOM NO KpaiHel mepe
nauMeHTam B Clyyae HeaocTaTou-
HOro o6bema onepauuu. Kpome
TOro, 0TMEYanach 3HauMTeNbHas
WHTOKCMKaUMs(41% — 3 cTeneHwm,
32% — 4 ctenenu) (Macdonald,
2001). [o cux nop HET [OCTOBEP-
HO MHEPOPMALIMKM O TOM, HY>KHA n
afblOBaHTHAs pagmo- 1 XMM1oTe-
panusi onepu1poBaHHbLIM B fOCTa-
TOYHOM 06bEME NauneHTam, v co-
OTBETCTBEHHO, B HACTOSLLEE BpeMst
PEKOMEHAYETCS TONbKO NaLmeHTam
C MECTHbIM PELIMAMBOM OMyX0mnu
UM ee nepenyHon R1 pesexumu.

MannuaTtnBHOE NeyeHue
+ CucteMHas Tepanus
(xummnoTepanus 1-i nuHuK)

y naunMeHToB C 3anyLleHHbIM PakoM
XenyfKa nannmaTueHoe neve-

Hue H606XO,£|,I/IMO Ana npoAanexns
XKW3HM, YMEHbLUIEHWS CUMMTOMOB

W 3a[epXKKi MPOrpeccMpoBaHus
npouecca. B yeTbipex paHLomMu3n-
POBaHHbIX UCCNENOBAHNSX YAANOCh
nokKasaTb, YTO NannMaTuBHasa XuMun-
oTepanua 1-1 NUHUM yBenun4mMBaeT
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Table 2: 15 and 2"-line Palliative
Therapy (Phase Ill Studies)

A further improvement in
terms of chemotherapeutic
efficacy was achieved by the
addition of docetaxel. Within a
randomized phase Il study, the
triple combination docetaxel/
cisplatin/5-FU had significantly
improved overall survival com-
pared to the dual combination
cisplatin/5-FU [Van Cutsem
2006]. It was also reported that
this triple regimen could sus-
tain quality of life better than
the dual combination. Never-
theless, the triple combination
resulted in an increase of toxic-
ity, especially of diarrhea and
neutropenic fever. Therefore,
several trials tried to modify
this triple regimen to keep the
high level of efficacy and to
reduce the toxicity profile [Lor-
enzen 2007, Al-Batran 2008].

- systemic therapy (2™ line
chemotherapy)

Several small phase Il trials
with different chemotherapeu-
tic agents demonstrated ef-
ficacy of 2" line chemotherapy
in gastric cancer. Nevertheless,
the attitude towards the ben-
efit of 2" line treatment for pa-
tients is quite different among
countries and physicians.

The administration of 2™ line
chemotherapy varies between
14% in Great Britain, 42% in
Europe and USA, and 75% in
Asia [Cunningham 2008, Bang
2010, Koizumi 2008].
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1st- and 2nd-line Palliative Therapy (Phase Il Studies)

1st-line Palliative Therapy
Response

Patient
number Rate (%)
221vs 224 | 37vs 25 5.6vs3.7 [9.2vs 8.6 |van Cutsem
(mTTP) [* 2006
160 vs 1 105vs 9.3
*%
FLO vs FLP | 112 vs 108 | 35vs 25

ECF vs EOX| 263 vs 245 | 41 vs 42 6.2vs 6.5 {9.9vs 9.3
vs ECX vs vs 46 vs S NAS

EOX 244 48
CF (CX)

- 90 vs 294 | 34515 473

Reference
DCF vs CF

XP vs FP

Cunningham
2008

11.1 vs 13.8| Van Cutsem
* 2009

2nd-line Palliative Therapy

Irinotecan |21vs 19 25 4.0vs 2.4 * | Thuss-
vs BSC Patience2009

mPFS= median progression free survival; mTTP= median time to tumor
progression; m0S= median overall survival; C = P= Cisplatin; D= Docetaxel,
E= Epirubicin; F= 5FU; L= Leucovorin; 0= Oxaliplatin; X= Capecitabine;
Tras= Trastuzumab; BSC = best supportive care;

* = significant; ** = significant for non-inferiority; ns = not significant

7
5.5vs 6.7

Tras CF(

The benefit of 2" line chemo-
therapy regarding a prolon-
gation of survival compared

to best supportive care was
investigated for the first time in
a randomized phase Il study of
the "Arbeitsgemeinschaft In-
ternistische Onkologie (AIO)".
Although the study did include
only 40 patients, a significant
survival difference between 2
line chemotherapy with irinote-
can versus best supportive
care was demonstrated [Thuss-
Patience 2009]. 2"-line chemo-
therapy should be offered to
patients in a good performance
status.

Targeted Therapy

Bevacizumab is an antibody
against vascular endothe-

NPOLOJIKUTENBHOCTL XXMU3HW NMPK

[0CTAaTO4HO X0poLleM ee Ka4ecTBe.

MeTaaHanua aTux uccneaoBaHui
nokasan, YTo CPeAHss NpoAoa-

XNUTENbHOCTb XXWU3HW COCTaBNAET
okono 6 mecsiues (Wagner, 2006).

B HacTosiLLee Bpems coueTaHme
umennatuHa / hTopnupUMManHa ¢
ANUPYOULIMHOM Win 6€3 HEro cum-
TaeTcs MeTOAOM Bbibopa (Webb,
1997; Lutz, 2007).

HoBble pa3paboTku B nocnefHve
FOAbI MOTYT YNyYLNTb Y>Ke Npu-
MEHAKOLLNECS PEXMMbI XMMUOTEPa-
nuu. B Il hase kpynHoro paHzo-
MM3MPOBAHHOIO KIMHUYECKOrO
WCMbITaHNS M3Y4anoch, MOXeT

N1 BHyTpUBEHHOE BBEAeHMe 5-FU
ObITb 3aMEHEHO NepopasbHbIM
KaneuuTabnHOM, KOTOPbIN MeTabo-
nmaupyeTcs 8o 5-FU, n MoxHo i

Pak xenyaka

Tabnuua 2: MannuatueHas Tepanum 1-i v
2-i1 v (111 dasa uccneposanmin)

LMCNNATUH 3aMEHUTb OKCanunaTy-
HOM. PaHaoMW3MpoBaHHoe uccne-
LoBaHue ¢ yyacTuem 1002 naumen-
TOB NMOKA3aso, 4To 06a M3MEHEeHNs
ObInM BO3MOXHbI C 3KBUBANEHTHOM
apekTusHocTTIO (Cunningham,
2008), 4T0 6b110 NOATBEPXKAEHO
APYruMun uccnefosanmamm (Kang,
2009; Al-Batran, 2008).

B pesynbTare ncnonb3osaxme
okcanunnaTtuHa 1 kaneumtabuHa
caenano xumuoTepanuto 6onee
NPUEMIIEMOIA AN NALMEHTOB, MO-
CKOJIbKY TOKCUYHOCTb W MO6OYHbIE
3(hheKTbI BbINM YMEHBLLEHBI.

[anbHeiiee coBEPLUEHCTBOBAHNE
XMMUOTEPANNK C TOUKN 3PEHNS

3 HEKTUBHOCTM BbINO JOCTUrHYTO
nyTem gobasnexus gouertakcena. B
Il haze paHLOMU3MPOBAHHOTO UC-
CNeAO0BaHNs TPONHAS KOMOMHALMS
pouetakcen/umcnnatun/s-FU 3Ha-
UWTENBHO YNYULLIMAO O6LLYHO BbIXH-
BAEMOCTb M0 CPABHEHWIO C ABOWHOM
koM6uHaunein uncnnatuk/s-FU (Van
Cutsem, 2006).

Bbif10 TaKkKe COOBLLEHO, YTO TPO-
HO PEXXMM MOXET NOAAEPXKMBATD
Ka4eCTBO XW3HM NyyLUe, Yem BOM-
Hble KOMOWHaLWK. OfHaKo, TPOrHas
KOMBUHaLWS NpuBENa K yBenuye-
HMIO TOKCMYHOCTH, 0COBEHHO K ana-
pee 1 ebPUIbHOI HENTPOMEHMMU.

B xoe nocrneaytowmx HeCKOMbKMX
WUCTIbITaHNIA BblnK NPEANPUHSTSI
MOMbITKN U3MEHUTb TPOMHOW PEXMM
NS COXPAHEHWS BbICOKOrO YPOBHS
3(PEKTUBHOCTH W CHXKEHNS
ToKcuuHocTu (Lorenzen, 2007; Al-
Batran, 2008).
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lial growth factor (VEGF) and
inhibits the neoangiogenesis.
Cetuximab acts as an anti-
body against the epidermal
growth factor receptor (EGFR)
and inhibits cell proliferation.
Phase Il trials showed promis-
ing efficacy in gastric cancer,
so that both substances were
investigated in phase Il studies
together with chemotherapy in
the 1stline setting.

The AVAGAST trial investigat-
ing bevacizumab together with
cisplatin/5-FU did not result in
overall survival prolongation at
primary endpoint. Neverthe-
less, promising efficacy was
noted under caucasian patients
[Kang 2010]. Accrual of the EX-
PAND phase Il study investi-
gating cetuximab together with
cisplatin/5-Fu is nearly com-
pleted with over 800 patients
randomized, so that results are
expected shortly.

The first positive report on a
targeted treatment approach in
gastric cancer was presented
at the 2009 ASCO annual
meeting focusing on inhibition
of the HER 2 receptor using
trastuzumab. In the ToGA-trial
584 patients with HER-2 posi-
tive advanced adenocarcinoma
of the stomach or gastro-
oesophageal junction were
randomized between a chemo-
therapy regimen consisting of
B-FU or capecitabine together
with cisplatin versus 5-FU/
capecitabine plus cisplatin plus
trastuzumab.

Significant prolongation of
overall survival from 11.1 to
13.8 months was observed, es-
pecially in patients with strong
overexpression of HER-2 [Bang
2010]. Thus, trastuzumab is
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the first targeted therapy with

a proven survival advantage

in gastric cancer and might be
considered in all HER-2 positive
patients.

+ CucteMHas Tepanus
(xummnoTepanus 2-i nuHUK)

Bo Il thase HECKOMbKNX HEBOMbLLMX
KITMHUYECKMX MCCNELOBAHMIA C
Pa3nuyHbIMK XUMUONpenapara-

MM 6blna NPOAEMOHCTPMPOBAHA
9(PheKTUBHOCTL XUMUOTEPANUK
2-W IMHWM NPY paKe >xenyaka. Tem
He MeHee, OTHOLLIEHWE Bpayei

K XMMUOTEpanuu 2-i NUHN fns
NIEYEHNS NALMEHTOB CYLLECTBEHHO
OT/INYaAETCA B pasHblx CTpaHax. Ha-
3HAYEHME XUMUOTEPANUM 2-11 IMHWK
konebnetcs ot 14% B Benukobpw-
TaHum, 42% B Espone n CLUIA no
75% B Asum (Cunningham, 2008;
Bang, 2010; Koizumi, 2008).

[penMyLLIECTBO XMMUOTEPaNUM 2-1
TIMHUMA B OTHOLLEHUW NPOANEHNS
XU3HM M0 CPABHEHMIO C KOMMIEKC-
HOW NOAJEP>KMBAKOLLEN Tepanuen
6b1nv BriepBble nccneaosanbi B I
hase paHAOMU3MPOBAHHOIO UC-
cnepnosaHus «Arbeitsgemeinschaft
Internistische Onkologie (AlO)».
XoTs B uccnefosaxue 6b110 BKIIHO-
YeHO TONbKO 40 NaumeHToB, 6bina
NPOLEMOHCTPMPOBAHA 3HAYUTESb-
Has pasHu1La BbDKMBAEMOCTH Npy
NPOBEAEHUM XMMMOTEPANUK 2-1 n-
HUM C MPUHOTEKAHOM MO CPABHEHMIO
C KOMMNIEKCHOW NOAAEPXXMBAIOLLEN
Tepanueii (Thuss-Patience, 2009).
XumunoTtepanus 2-it IMHUN MOXET
ObITb Ha3HAYEHA TOMBKO NALMEH-
Tam B XOPOLLEM COCTOSHUM.

Tapre'rl-laﬂ Tepanua

MepBoe COO6LLEHME O TapreTHOM
Tepanuu Npu pake Xenyaka, B
4aCcTHOCTM TpacTy3ymata,

6110 npeacTasneHo B 2009 1. Ha
€>KerofjHon KoHdepeHuun AMepu-
KaHCKOM accoumaLmmn KnmMHUYeCcKom
oHkonorun (American Society of
Clinical Oncology, ASCO), noces-
LeHHou uuruéutopy HER 2 peuen-
TOPOB. B KNMHKYECKMX MCTbITaHNsIX
ToGA ¢ yuacTvem 584 naumeHToB

Pak xenyaka

¢ HER-2 noauTtnBHOM 3anyLyeH-

HOt afleHOKaPLIMHOMOM XenyaKa
WUAM XKeNy [0YHO-NULLEBOAHOMO
COELMHEHNS ObINW PaHLOMU3K-
POBaHbI MEXY XMMUOTEpPanuei
5-FU nnu kaneuutabuHoM BMECTE
C UMcnnaTHOM W NPOTOKOMOM
5-FU/ kaneuuTtabuH + umMcnnaTuH +
TpacTtysymad.

Habntoganocs 3HaunTeNbHOE
YBENMYEHWNE MPOAOIKUTENBHOCTY
xu3Hn —c 11,1 go 13,8 mecsua,
0COBEHHO Y NAUMEHTOB C CUMbHOMA
akcnpeccuent HER-2 (Bang, 2010).
Takum o6pa3som, TpacTyaymab ctan
nepBbIM NpenapaToM TapreTHOM
Tepanuu ¢ A0Ka3aHHbIM MPenmMy-
LeCTBOM MpM pake >enyaka u
MOXET BbITb Ha3HaueH Bcem HER-2
MO3WUTUBHbIM NaLMEHTaM.
besaumsymab npencrasnseT
C060i4 aHTUTENa NpoTUB hakTopa
pocTa sHgoTenus cocynos (VEGF),
KOTOpbI NOAABNSET HEOAHI1O-
reHes. LleTykcumab geicTsyeT

Kak aHTUTena npoTuB peLenTopa
anuaepManbHoro haktopa pocta
(EGFR) v nogasnseT nponudepa-
Lmio kneTok. Bropas thasa ucnbl-
TaHwii nokasana apgeKTMBHOCTb
WX MPUMEHEHUS MPKU Pake >KenyKa,
noaTomy o6a BeLLecTBa 6bInn uUc-
cnefosanbl B Il dhase KMHUYeCkux
WUCMbITAHWA BMECTE C XMMMOTEpani-
et 1-i uHuK.

B KIMHWYECKMX NCMbITAHNSX
AVAGAST npumeHeHme 6eBaumay-
maba BMecTe ¢ uucnnaTtuH /5-FU He
MPUBENO K YBENMYEHNIO NPOAOST-
XKUTENBHOCTM XXN3HW B NEPBUYHONM
KOHEYHOM TouKe. TeM He MeHee,
MHoroobeLaroLas apgexTms-
HOCTb 6biNa 0TMeYeHa y NaLMeHToB
esponeonaHon packl (Kang, 2010).

Il haza paHAoMM3MPOBAHHOTO
uccnenoBaHus ¢ yuactvem 6onee
yeM 800 naumeHTOoB Mo U3y4EeHI0
NPUMEHEHMS LieTyKcuMaba BMecTe
¢ umennatun/5-FU npakTidecku
3aBepLUeHa, ¥ B 6rvxaillee Bpems
0XMAAKTCA PE3yNbTaThl.
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Intramuscular
Angioma

in the Hand -
a Case Report

Introduction

Dysplasias of the vascular
system are frequent congenital
malformations. The etiology is
unclear. Hemangiomas are be-
nign tumors with an incidence
of 12% of all children. A major-
ity of the cases involve females
(32:13) (3). Approximately
15% of hemangiomas have
been located on the extremi-
ties (9).

Intramuscular angiomas are
rare vascular lesions of skeletal
muscle, mostly congenitally
and constitute less than 1% of
all hemangiomas.

At the beginning intramuscu-
lar angiomas are frequently
asymptomatic until there is a
sudden growth spurt in the
second or third decade of life
(1,20). Mostly the lesion is
presented as an enlarging soft
tissue mass associated with
pain.

Intramuscular angiomas show
an expansive growth between
the muscle fibres which sub-
sequently destroy the tissue.
A malignant infiltrative growth
will be simulated. Spontane-
ous remission is not described
and the rate of recurrence is

high (16). In conclusion one
can say that this is a tumor that
does not metastazise instead

it grows aggressively, and one
therefore asigns intermediary
dignity.

Case Report

A 32-year-old woman had a
solid and painless swelling in
her right hand for 2 years. Over
the last few months there was
rapid growth. A trauma could
not be recalled.

Physical examination revealed
a 3xbcm palpable mass in the
right thenar which was solid
and immovable (Fig.1). There
was no redness, discoloration,
or inflammation of the skin.
The motion in the interphalan-
geal joint was intact (exten-
sion/flexion 0/0/80°), and the
metacarpophalangeal joint
flexion was reduced (0/0/20°).
The opposition of the thumb
was possible to the end of the
fourth finger. The abduction
and adduction were intact, as
were perfusion and sensibility.
The X-ray showed a massive
compaction of the soft tissue
without pressure atrophy of
the bone, calcifications or for-
eign substances in the tumor
area.

Xupyprusikuctu

KHMHMUHECKMVI
C/Ty4ait BHYTDUMbt-
LIeYHOU aHTMOMB!

Ha pyKe

BeepeHue

[vcnnasim cocyamcTon cUcTeMb!
4acTo ABNSKOTCS BPOXKAEHHLIMMU
MOPOKaM¥ Pa3BUTUS C HESCHON
9TNONOrMeid. eMaHrmoMbl — 310
[06POKa4EeCTBEHHbIE OMyX0MH, KO-
TOpble BCTpevaroTes y 12% feTeit.
BOMbLWMHCTBO CNyyaes BbISBNSHOT-
CS'Y NPEACTABUTENBHUL, XXEHCKOTO
nona (3 2:1 &) [3]. Okono 15%
FEMaHrMOM pacronarakTes Ha
KOHEUHOCTSX [9)].
BHYTpUMbILLEYHbIE aHTMOMbI —
KpanHe PeLKo BCTPeYatoLLmecs
MOPaXKEHNs COCYA0B CKENETHbIX
MbILLL| (B OCHOBHOM BPOXJEHHbIE),
KOTOPbIE COCTaBNAOT MeHee 1%
BCEX FEMaHrom.

BHauane BHyTPUMbILLIEYHbIE
aHr1ombl 6eCCMMMTOMHBI, OiHAKO
B TEYEHWE BTOPOrO MK TPeTbero
LECATUNETUS XM3HN 0TMEYAETCS
WX BHe3anHblii 6ypHbiia pocT [1,20].
Yatue Bcero onyxonb npeAcTas-
nseT coboi yBENMUMBAKOLLYHOCS
MSITKYt0 Maccy, NopoXaatoLLyIo
60neBOi CUHAPOM.

BHYTpUMbILLEYHbIE QHTMOMBI,
YHUUTOXAs TKaHu, 6bICTPO pas-
pacTatoTCH MeXAY MbILLEYHbIMM
BOJIOKHAMM, HANOMUHas MHUL-
TPaTWBHbIKA POCT 3N10KAYECTBEHHbIX
onyxonei. CroHTaHHble PEMMCCUN
B IMTEPATYPE HE ONMCaHbI, U

yacToTa peumanBoB Bbicoka [16]. B
3aKITOYEHNE MOXHO CKa3aTb, YTO
3Ta OMyxosb He MeTacTasupyer,
0[IHAKO pacTeT 04eHb arpeccuBHO,
Mo3TOMY 3aHUMAaET MPOMEXYTO-
HOE MOMNOXEHNE MexXay 3110- 1
[06pOKa4YECTBEHHBIMM OMYXONSMM.

WUcTopus 6onesHu

Y 32-neTHei XeHLUMHbI B TEYEHWE
2 NeT Ha NpaBOW PyKe BbISBNS-
nacb TBEpAas 1 6e360ne3HeHHas
onyxofb. 3a nocnesH1e HeCKONbko
MecsiLeB Obls1 0TMEYEH ee 6bl-
CTPbIA POCT, YTO HENb3S BbIN0
CBSA3aTh C TpaBMoi. pn ocmoTpe
B 0611aCTV Npasoi NafoHy 6bina
BbISIBNIEHA YETKO Nanbnmpyemas
TBEPAAS W HEMOABMXKHAS Macca

3 x5 cm (puc.1). MokpacHeHus,
06eCLiBeYMBaHMSA, UK BOCMANEHs
KOXW He 0TMeHanoch. [1Buxenus

B MeX®anaHroBbIX CycTaBax 6binin
COXpaHeHbl (pa3rubaque/crnéaqve
0/0/80°), a B NACTHO-(panaHroBbIX
— cokpatyensl (0/0/20°). Onnoanums
60MbLLOro NanbLa gocturana KoHua
yeTtBepToro nanbua. OTBeaeHue n
npvBEeAeHME BbINn COXPaHHbI, KaK 1
KPOBOCHAOXXEHME W YyBCTBUTENb-
HOCTb.

PeHTreHoBCKOE MccnesoBanme
nokasasno Macc1BHOe ynaoTHeHe
MSIrKUX TkaHei 6e3 aTpodum KocTw,
KanbLMm1KaLmMm 1 UHOPOSHbIX
BELLECTB B 0611aCTH ONYXOMM.
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Fig. 1: preoperative findings
a: palmar: 2x3x5cm solid tumor in
the thenar; b: laterally view

The CT scan showed a
45x30mm soft tissue density
between the first and second
metacarpal bone with a solid
structure appearing capsular
with signal enhancement after
administration of contrast
medium. Hypodense inclu-
sions caused an inhomogenous
appearance. There were no
signs of calcifications or bone
participation (Fig. 2).

The operation was under gen-
eral anaesthetic and the inci-
sion occurred via the thenar in
a zigzag-form. Intraoperatively
we saw a yellow-grey tumor
with a soft consistence (Fig. 3).
The surrounding musculature
was atrophic. The capsule was
not sufficient and therefore
parts of the M. flexor pollicis
brevis, M. abductor pollicis
brevis and M. adductor pollicis
had to be resected.

Histologic examination showed
an intramuscular angioma. In
the whole compound, the skel-
etal muscle was penetrated
from newbuilt vessels and ma-
ture adipocytes. Characteristic
bundles of thick-walled vessels
from venous- or arteriovenous
type, small venous vessels in a
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myxoid stroma and tufted capil-
lary proliferations determined
the histologic image (Fig. 4).

After a two-week immobilisa-
tion in a thumb cast, active
and passive physiotherapy
was started. Four weeks
postoperatively we saw bland
scars with intact motion of the
thumb (MP-joint 0/0/50°, IP-
joint 0/0/80°). Opposition was
complete up to the MP-joint of
the fifth finger. Abduction and
adduction were intact as well
(Fig. b).

Follow-up after one year we
saw normal scars in the thenar.
Function, sensibility and perfu-
sion were intact. There was no
sign of local recurrence.

Discussion

Intramuscular angiomas are
rare benign vascular tumors.
Due to the infiltrative growth
and the high rate of recurrence
they are classified within the
intermediary group according
to the new nomenclature.

The first symptoms are most
often pain and swelling (9).

In our case there was just a
painless tumor and restrictions

JYOHE

KT-ckanupoBaHue nokasano TkaHb
YMEPEHHOW NAOTHOCTM 45 X 30 MM
MeX [y NepBoil 1 BTOPON NACTHLIMM
KOCTbMW C TBEPAOW CTPYKTYPOH, C
KancyNbHbIM YCUNEHNEM CUrHana
nocne BBEAEHUS KOHTPACTHOrO Be-
wectsa. OTMeyanacb HEOAHOPOA-
HOCTb TKaHW 3a CYeT 3XOHeraTms-
Hble BKtoueHnin. OTcyTCTBOBANM
NPU3HAKK NOPaXKEHMS W KanbLmm-
Kaumm KocTen (puc. 2).

Onepauns npoBoaMnacs nog
06LLMM HApKO30M, pa3pe3 npon3se-
[AEH Yepes NafioHb B hopme
aursara. Bo Bpemst onepauuu Mbl
YBULENN XXENTO-CEPYIO ONyXOsb
MSrKON KOHCUCTEHUMN (puc. 3).
Okpy>KaroLme MblLLEYHbIE TKaH
Oblnu aTpohuyHbIMKM. Kancybl

He XBaTuIo, NO3TOMY MbiLLLbI M.
flexor pollicis brevis, M. abductor
pollicis brevis n M. adductor pollicis
MPULLAOCH PE3ELMPOBATD.
McTONOrMYecKoe UccnefoBanHve
noKa3ano BHYTPUMbILLEYHYHO
aHrnomy. Molwwiubl 66K NeHeTpr-
POBaHbI BHOBb 06Pa30BaBLUMMMCS
COCyAamm 1 3peNbIMW aaunouu-
Tamu. BbisiBieHb! Myyku COCY 0B

C TOJNCTbIMM CTEHKAMW BEHO3HOMO
N1 apTEPUOBEHO3HIO TUNA, Npe-
o6rnaganv HebonbLUne BEHO3HbIE
COCY bl B MUKCOMAHOW CTPOME U
Ny4KOBbIE KANUANSPHbIE Nponnde-
pauum (puc. 4).

Xupyprusikuctu

Puc.1: MNepen onepaupent:

a— NafoHb: TBEpAas onyxomnb 2 x 3 x 5
CM B 06/1aCTV BO3BbILLIEHMS BOJIbLLIOMO
nanbua. b — Buga cooky.

Mocne aByx Hefenb MMMOGUNM3a-
Lmm 601bLLIOT0 NasbLa r1ncoBoi
NOBA3KOW bbla Ha4aTa aKTMBHas U
naccueHas chuanotepanus. Yepes
YeTbIpe Hefenu nocne onepaunm
Mbl YBUAENN HEBOMbLUME LLIPAMbI C
COXPaHHbIMMW [BUXXEHUSIMU BOMbLLO-
ro nasbua (B NsCTHO-(hanaHrosom
cycrase 0/0/50°, B MexxdpanaHro-
Bom — 0/0/80°). Onno3umums [ocTu-
rana nscTHo-panaHrosoro cycrasa
ngToro nanbua. OTBEAEHNE 1
NPUBEAEHME TaKxKe BbI COXPaH-
Hbl (puc. 5). Yepes rod Ha nagoxm
0TMeyancs HopMabHbIi pybeL.
OyHKLUWK, HyBCTBUTENBHOCTb 1
KpOBOCHA6XXEeHME BblNn COXpaHe-
Hbl. Hnkakux npu3HakoB MECTHOrO
peuuamBa He 0TMEeYanochb.

06cyxaeHne

BHyTPMMBbILLIEYHbIE AHTMOMbI —
PEAKO BCTpeYarLLMecs: fobpokaye-
CTBEHHble COCYANCTbIE Onyxonu. B
CBSI31 C MHPMNbTPATUBHLIM POCTOM
W BbICOKWM NoKasaTenem peumansa
OHW 3aHMMAIOT MPOMEXYTOUHOE
MONOXXEHNe B COOTBETCTBUM C
HOBOW Knaccuchukaumen. MepsbiMu
CMMNTOMAaMM Yalle BCEro SBNsHT-
cs1 60nb 1 oTexK [9].

B Halwem cnyyae umena Mecto
6e360/1e3HEHHas Onyxob, W orpa-
HUYEHMS BbINK CBA3AHBI C OTEKOM,
BbI3BaBLUEM YMEHbLUEHUE 06beMa
LBVXKEHWA.



Hand Surgery

Fig. 2: CAT: solid tumor with capsule

were caused by the swelling
and subsequent limitation of
the range of motion.

Typically for intramuscular
angiomas in the MRl and in
the histologic examination are
the phleboliths. Memis et al re-
viewed retrospectively the MR
imaging studies of 15 patients
with intramuscular angiomas.
In six of the cases, phleboliths
were demonstrated on the
plain films or on CT. An evalu-
ation of other characteristics

of the tumor like the extent of
the lesion or size of the vessels
is also possible (14). Buetow
et al show the macroscopic
appearance of intramuscular
angiomas in the MRI as hetero-
geneous signals with high and
middle intensity (4). The MRI

is the method of choice for
diagnostics and planning the
operation, but unfortunately in
our case a MRl was not avail-
able. An outpatient CT scan
was only available.

The subdivision of intramuscu-
lar angiomas in histologic clas-
sifications is based on the size
of vessels. We differentiate
between the capillary type, the
cavernous type and a mixed
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type. Beham et al (2) showed
that the mixed form is most
common. In these cases there
is a dominating vessel type, as
42% of cases are the venous
type. In our case we also

had mostly venous vessels.
Furthermore, the presence of
adipocytes is typical for these
tumors. Fat tissue is mainly
seen in the cavernous type. A
correlation between the locali-
sation of the tumor, the type of
vessels and the frequency of
recurrence is unknown (2).

In differential diagnosis an
angiosarcoma should be con-
sidered especially if we have
angiomas of the capillary type.
Angiosarcomas have no pre-
disposition for age or sex, but
can be classified as extremly
malign with a high lethality
(16). Only histological studies
can determine the diagnosis.

Furthermore one should
consider hemangiomas in the
differential diagnosis. On physi-

TUNUYHBIM ANSE BHY TPUMBILLEYHbIX
aHrom npu MPT u ructonornye-
CKOM VCCne0BaHusIX SIBNSKOTCS
BbISIB/IEHNE BEHHbIX KOHKPEMEHTOB
(conebonutos). Memis ¢ coasT.
PeTPOCneKTUBHO Uccnenosan MPT
15 NauMeHTOB C BHYTPUMBILLEYHO
aHrnomon. B wectw cnyyasx 6o
NPOLEMOHCTPUPOBaHbI (hie6oamnThI
Ha 00bI4HbIX PEHTTEHOrpaMMaXx 1
npu KT. OueHka Apyrux xapakrepu-
CTMK OMyXOJW, TaKWX KaK CTeneHb
pacnpoCcTpaHeHUs OMyxonu uiu
pa3MepoB COCYA0B, TaKXe BO3-
MoxHa [14].

Buetow ¢ coaBT. nokasanu Maxkpo-
CKOMWUYECKIME NPU3HAKM BHYTPUMbI-
LLIEYHOW aHrMOMbI MPK NPOBEAEHUN
MPT kak reTeporeHHble curHasb!
BbICOKOW M CPELHENA MHTEHCUBHOCTH
[4].

MPT sBnseTcs MeTo4OM Bblbopa
AN MarHOCTVUKN WU NNaHNPOBAHMS
onepawym, Ho, K COXanexuto, B
Hawem cnyyae MPT He 6bina go-
CTyNHa. B Halem pacrnopsixeHuu
6bina TonbKo KT B ambynatopHbIx
YCNOBUAX.

Xupyprusikuctu

Puc 2: KT: TBepaas onyxonb ¢ kancynon

['ucTonornyeckas Knaccudukaums
BHYTPUMBILLIEYHON aHrMOMbI OCHO-
BaHa Ha pa3Mepax cocyos. Mol
pasnnuyaeM aHr1oMbl KanunnsapHo-
ro, KABepHO3HOr0 1 CMELLAHHOT0
Tuna. Beham ¢ coasT. [2] nokasan,
4TO CMeLLaHHas hopMa SBnseTcs
Hanbonee pacnpocTpaHeHHou. B
42% Crny4aeB BCTPEYAIOTCA aHru-
PWOMbI BEHO3HOrO TUNa. B Halwewm
cnyyae Taikoke 6blnu BbISBMEHDI
BEHO3Hble cocybl. Kpome Toro,
Hanuume agnnoumnToB SBNSETCS
TUMAYHBIM 1151 3TUX OMyXOMeN.
KupoBas TkaHb B 0CHOBHOM Xa-
paKTepHa Ans KaBepHO3HOro TUNa.
Koppensiuns Mex ay nokanusaumen
ONyXOIu, TUINOM COCY0B U YacTo-
TOW PeLMaMBOB He BbisBNEHa [2].

JuhdhepeHumanbryto amarHocTuky
C aHrMocapkoMon cneyeT NpoBo-
ANTb B CAly4ae aHrmoMbl Kanunnsip-
Horo Tvna. MpespacnonoXeHHOCTb
K aHr1ocapkoMam He CBsidaHa ¢
BO3PACTOM WM MOJIOM, OHU MOTYT
ObITb KnaccumumMpoBaHs! Kak
OY€eHb 3/10KAYECTBEHHbIE ONYXOMK C
BbICOKO# NETaNbHOCTHLHO [16]. Tonb-
KO rMCTONOMMYECKOE UCCnesoBaHne
MOXXET NOATBEPAMTbL ANArHO3.

Kpome Toro B amdpcpeperumnansHon
AMarHoCTUKE.CNeayeT UCKMYaTh
1 remaHrnoMbl OHN MOryT BbITb
BbISIBNIEHbI NMPW OCMOTPE, Tak Kak
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Fig. 3: intraoperative findings
a: tumor in situ 2x3x5cm
b: after excision

cal examination hemangiomas
can be wording and have a
blue colour under the skin. An
infiltrative growth is possible,
but destruction usually does
not take place.

The diagnostic instrument
choice is the sonography, fol-
lowed by the MRI (5,14,21,22).
If the suspicion of a vessel
tumor exists, an angiography is
recommended, thus providing
information about expansion
and grade of vascularisation.
Only through the angiography
is the image of the arterial
feeder and the venous drain-
age possible. Thereby a differ-
ence between arteriovenous
malformation and other heman-
giomas is possible. Caution
should however be apllied as
angiography frequently under-
estimates the whole expansion
of the tumor (17).

One potential therapy is the
embolisation of arteriovenous
malformations. In the litera-
ture however there is only a
small number of cases and
the rate of recurrence is high.
Enjolras et al reviewed retro-
spectively 200 patients with
arteriovenous malformations.
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In summary the embolisation
alone was not sufficient (7).
Herbreteau et al reviewed

the results after embolisation
of lymphatic malformations.
Good results were only noted
in 57% of the cases. In 43% a
surgical therapy was necessary
or recurrence followed (10).
Embolisation is a good option
in combination with other pro-
cedures or prior to a surgical
intervention.

Due to the aggressive local
growth and the high rate of
recurrence we recommend the
radical surgical excision of the
tumor as the therapy of first
choice (6,8,11,13,15,18,19,20).
In our case, parts of the thenar
muscles are excised for RO
resection. Fast-frozen sections
are not always reliable for ac-
curate diagnosis.

If we have small, superficial
tumors (< becm) a primary
excision as a radical biopsy is
possible. However, if we have
larger or deeper tumors a bi-
opsy for definition of the diag-
nosis is necessary. The tissue
sample should be composed
of a pseudo-capsule and tumor
en-bloc. One disadvantage of

Jiyoraw
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MMEIOT CUHMIA LIBET. BO3MOXKeH
WHUNBTPATUBHbIN POCT, HO paspy-
LLIEHKS, KaK MPaBuIio, He MPOUCXO-
AnT. [lnarHocTmyeckummn MeToaamm
Bbl6opa ssnsoTcs Y3W, a 3atem u
MPT [5, 14, 21, 22].

Ecnu ecTb Noao3peHue Ha cocy-
JUCTYHO OMyXOJlb, PEKOMEHAYeTCS
aHruorpadms, NpeaocTaBnsoLLas
MHCOpPMALMIO 0 pacnpocTpaHe-
HWW 1 CTENEHN BacKynspu3aumu.
Tonbko nocpeacTBOM aHruorpacum
MO>XHO MONy4NTb KapTUHY apTepu-
anbHOro NPUTOKA U BEHO3HOTO OT-
TOKa ¥ Takum 06pa30M pasnuyatb
apTeproBEHO3HbIE ManbdopMaLnm
W [pyrve reMaHrombl. Buumanue
cnenyeT, OfHaKo, 06paTuTb Ha To,
4TO aHruorpacus 4acTo He no-
Ka3blBaeT pa3MepoB BCEi ONyXomu
[17].

OpHMM 13 NOTeHUMAmNbHBIX METO-
0B Tepanuu sBnseTcs ambonu-
3aLmMs apTepUOBEHO3HbIX MaJlb-
topmaumii B nutepatype, 04HaKo,
OMWCaHO NLLIb HEBONbLUIOE YMCO
MoA06HbIX CNy4Yaes, YacToTa Xe
PELMANBOB BbICOKA.

Enjolras ¢ coaBT. peTpoCnekTUBHO
uccnegosamv 200 naumeHTos ¢
apTeproBEHO3HLIMU MabAOp-
MauusMu. B utore 04HOM TOMBKO
ambonu3aaumnm 6610 He0CTATOUHO

7]

Xupyprusikuctu

Puc 3: Bo Bpems onepaumu:
a—onyxonb in situ 2 x 3 x 5 cm.
b — nocne yaanexus.

Herbreteau ¢ coasT. paccmoTpen
pesynbTaTthl amM6onu3aum numda-
TUYECKUX ManbdopMaLnii XopoLune
pe3ynbTathl 6bln 0TMEYEHbI B 57%
cnyyaes. B 43% 6bino HeobXx0ANMO
XMPYPru4ecKoe NEYEHNE UK Ha-
cTynan peunams [10]. Im6onnaaums
SBNSETCS XOPOLLUMM BapUaHTOM

B COYETaHUM C ApyrMu npoLie-
Lypamu Unu 0 XMpPYpPrveckoro
BMeELLATENbCTBA.

B cBs31 C arpeccmBHbIM N0Kasb-
HbIM POCTOM 1 BbICOKMM MoKasaTe-
NIEM PeLManBa Mbl PEKOMEHLYEM
pagunkanbHoe XMpypruyeckoe
UCCEYEHME ONYXOMM Kak Tepanuio
Bbibopa [6, 8, 11, 13, 15, 18-20].

B Halwem cnyyae vacTb MblLLL
napoHu 6bina ucceveHa Ans Bbl-
nonHenus pesekumn RO. (BbicTpo-
3aMOpPO>KeHHble Cpe3bl He Beeraa
HaAEeXHb! /15 TOYHOrO AMarHo3a.)
B cnyyae He60bLLOW, NOBEPXHOCT-
HOM onyxomu (< 5 cM) nokasaHa
pagukanbHas éuoncus. B cnyyae
BOMbLLMX WIK ry6OKOPACTONOXKEH-
HbIX Onyxonei Heobxoamuma 6uor-
CUs [N ONpeLenerns AnarHosa.
O6pasel| TKaH1 AONKEH COCTOSATh
W3 NCEBA0-KANCY bl M OMyX0NK
«€UHbIM BJIOKOM».

OnHuM 13 HegocTaTkoB Groncum
SBNSETCS BOIMOXHOCTb nonafa-
HUS B 30HY OnepaLum OnyXxoneBbIX
KneTok. [12], noaTomy Bce Kpas
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Fig. 4: histologic examination

the skeletal muscle is penetrated
from different newbuilt vessels

a: tufted capillary proliferates
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b: small, venous vessels with mature % i ';

adipocytes
c: bundles thick-walled vessels from
venous- or arteriovenous type

the biopsy is the possibility of
contamination of the operat-
ing area with tumor cells (12),
therefore all of the biopsy
trajectory needs to be removed
in the further operative total
excision.

For an optimal hand function,

a radical excision performed

by a hand-specialist is recom-
mended, so that in the event
that functional structures are
destroyed an immediate recon-
struction is possible.

For improvement of opposition,
the transposition of the abduc-
tor digiti minimi muscle or
flexor digitorum superficialis IV
muscle is possible. For recon-
struction of tendons a trans-
plantation or transposition is

an imaginable option. Another
good practice is the reconstruc-
tion of nerves through suralis
transplantation. If necessary,
microsurgical procedures for
reconstruction are possible in
special hospitals.

Conclusion

Intramuscular angiomas are
rare tumors with a malignant
aspect because of the rapid
and infiltrative growth. The
following results are functional

impairment, pain and deform-
ity. A high rate of recurrence is
described. Thus, a radical exci-
sion is indicated. Conducting a
periodical physical examination
is necessary for the exclu-

sion of a recurrence, because
serious restrictions of motion,
pain or nerve lesions otherwise
follow.

6roncum BOMXKHbI ObITb yAANEHbI B
X0[e onepauum.

[ns coxpaHerus (yHKUMOHMPOBa-
HUS KUCTVU pajuKanbHoe yaanexue
nyyLLe BbINONHATb CNELNanucTom
B 0611aCTV XMPYPrin KUCTH, 4TOGbI
B Clyyae 3HauMTESNbHbIX NOBPEX-
AEHWIA, MPOBECTU HEMEAJIEHHYIO
PEKOHCTPYKUMIO. [ns ynyyLlerus
ONno3uLMN BOIMOXHA TPaHCMOo3N-
umst M.abductor digiti minimi unu M.
flexor digitorum superficialis IV. [ns
BOCCTAHOBMEHMS CyXOXXUNMiIA MOryT
ObITb MPUMEHEHBI METOAbI TPAHC-
nnaHTaumyn uv TpaHenosuuuu. [ins
PEKOHCTPYKLMM HEPBOB MPUMEHSI-
€TCS TPAHCMNaHTaLUMS MKPOHOX-
Horo Hepea. [pn He0bX0ANMOCTH
MPOBOASATCS MUKPOXVPYPrUYeckue
BMeLLATeNbCTBA B CMELManu3anpo-
BaHHbIX OTAENEHUSX.

BbiBoAb!

BHyTPUMBILLIEYHbIE AHTMOMbI
ABASKOTCS PEAKO BCTPEUAOLLMMUCS
ONyXONSIMM CO 3/10KAYECTBEHHbBIM
acneKkTOoM B CBA3M C WX ObICTPbIM

W MHUALTPATUBHBIM POCTOM.

Co BpemeHeM OHY BbI3bIBAIOT
(DYHKUMOHANBHBIE HAPYLLEHMS,
6onb n gecbopmaumu. B nutepatype
ONMCbIBAETCS BbICOKAS BEPOST-
HOCTb peunansa. Takum 06pas3om,
MpY BHYTPUMBILLIEYHON aHr1oMe
nokasaHo pajumkanbHoe yaanexue.

Xupyprusikuctu

Puc 4: TucTonorudeckoe 1ccneaosatxme:
MbILLbI NEHeTPUPOBaHbI PA3NINYHbIMU
cocynamu

a— Kanunnsipbl.

b — Menkue BeHO3HbIe COCY bl CO
3penbIMK aaunounuTamu.

[ " ¢ = MyuKY TONCTOCTEHHBIX COCYAO0B

BEHO3HOr0 1nn apTepMoBEHO3HOr0 T1na.

[ins neknioyerns peumansa v
NpefoTBPALLEH!S OrpaHUYeHNs!
ABVXXEHMS, 6ONKM M NOBPEXAEHNS!
HepBOB HEOOX0AMMO NPOBELEHNE
NepUOANYECKMX OCMOTPOB.
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Fig. b: postoperative pictures of
motion

a: opposition to the MP V joint

b: complete flexion in the IP- and
MP-joint of the thumb

c¢: abduction 60° possible
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XaHc-Teopr Jamept

Xupyprusikuctu

Puc 5: [iBuxerus nocne onepaumu:

a — onnoauuus K NSICTHO-chanaHroBoMy
cycTasy V nanbua.

b — nonHoe crnbaqne B MexdanaHrosbix
W NACTHO-(DaNaHroBbIX CycTaBax
60bLLOro Nanbua.

¢ —oTBefieHme 60°.
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Abstract

Drug-eluting stents (DES) have
revolutionised the treatment

of coronary artery disease by
reducing the rate of in-stent
restenosis from 20-40% with
bare-metal stent (BMS) to
6-8% with DES. However, with
widespread use of DES safety
concerns have risen due to the
observation of late stent throm-
bosis. With this in mind and
better understanding of mecha-
nism and pathophysiology of
stent thrombosis, the techno-
logical platform, especially in-
novative anti-restenotic agents,
polymeric coatings as well

as stent platforms improved
with newer DES. Two second-
generation DES, Endeavor
Zotarolimus-eluting stent (ZES)
and Xience-V Everolimus-elut-
ing stent (EES) have provided
promising results in both rand-
omized controlled trials (SPIRIT
and ENDEAVOR), and registries
(E-Five, COMPARE) as com-
pared with bare-metal stents
(BMS) and first-generation
DES. Newer third-generation
stent technology, especially
biodegradable polymers,
polymer-free stents, biodegrad-
able stents on the basis of poly
L-lactide (PLLA) or magnesium

has been evaluated in preclini-
cal and first clinical trials. How-
ever, despite encouraging initial
results, long-term data of large-
scale randomized trials as well
as registries comparing them
against currently approved first-
and second generation DES are
still missing.

Keywords: Drug-eluting stent,
everolimus, zotarolimus, stent
thrombosis

Introduction

The use of first-generation
drug-eluting stents (DES) has
substantially reduced angio-
graphic and clinical measures
of restenosis both in rand-
omized clinical trial, as well as
in large-scale registries over 4
years of follow-up [1-3]. How-
ever, with more widespread
use of first-generation DES in
more complex patients and le-
sions, serious safety concerns
arose [4-9]. Although results of
meta-analyses did not reveal
significant differences in mor-
tality and myocardial infarction
between first-generation DES
and bare-metal stents (BMS),
the risk of late and very late
definite stent thrombosis ap-
peared somewhat increased

CTEeHTbI C

KopoHapHblie CTeHTbI

fleKapcTBEHHbIM
NOKPbITUEM

Tesucobl

CTeHTbI C NleKapCTBEHHbIM MOKPbI-
Tvem (CJIM) npoussenu pesonto-
LIMIO B NIEYEHNM ULLIEMUYECKON
60ne3Hu cepaLa 3a CHET CHMKe-
HUS 4aCTOTbl PECTEHO3a CTEHTA

¢ 20-40% npw ncnonb3oBaHum
METann4ecknx CTeHToB 0 6-8%
npu yctaHoske CJIN. OpHaxo B
CBSI3V C LUMPOKMM WUCTONb30BaHNEM
CJIN B nocnenHee Bpemsi, COrNacHo
co06LLeHMsAM, BO3pOCNa YacToTa
no3aHux Tpom60308. C yueTom
AaHHON MH(OPMALIMM 1 HOBbIX
CBEJIEHWI 0 MexaHu3me v naTou-
310110rMK TPOMO03a CTEHTOB 6blNa
3HAUYUTENBHO YyYLLIEHA TEXHOMOMM-
yeckas ocHosa CJIMM, B 4acTHOCTY,
pa3paboTaHbl MHHOBALMOHHbIE
AHTUPECTEHOTUYECKME areHThl,
NOJIMMEPHBIE MOKPbITUS, @ TaKXKe
ynyyLeHa cama KoHeTpykuus CJIM.
[ia CJ1IM BTOPOrO NOKONEHUS:
Endeavor Zotarolimus-eluting stent
— CTEHT, BblAENAOLMIA 30Taponu-
Myc, u Xience-V Everolimus-eluting
stent — CTEHT, BblAENAOLLMIA
9BEPONUMYC, — NOKA3aN MHOr0-
obeLuaroLme pesynbTaTbl B BYX
PaHLOMU3NPOBAHHBIX KOHTPONU-
pyembIx ucnbitaHusx (SPIRIT n
ENDEAVOR) v peectpe (E-FIVE)
NPV CPABHEHUN C HEMOKPbITbIMU
MeTannmyeckumm ctentamm (HMC)
v CJIMN nepBoro nokoneHms.
CTeHTbl camoro NocnefHero, Tpe-

Tbero noKoseHus — 6ecnoamMep-
Hble 6UOCTEHTbI U3 Bropaccachl-
BaKOLLMXCS NONMMEPOB, HA OCHOBE
nonu-L naktuaa (PLLA) unu marnus
ObINv UCCNEA0BAHBI B LOKNMHM-
YECKMX 1 NEPBbIX KIIMHUYECKMX
ucnbiTaHusix. OHaKo, HECMOTPS Ha
06HafeX1BarOLUME NEPBUYHBIE pe-
3ynbTarbl, JOCTOBEPHbIE laHHbIe,
NOATBEPXKAEHHbIE MHOrONETHUMM
KPYMHbIMM PaHAOMU3VPOBaHHbIMU
UCCNEeA0BaHNAMM, @ TAKXKE WX
CpaBHeHWe C y>ke 0A06PEHHbIMM
noCne UCMbITaHWA CTEHTaMK NepBo-
r0 ¥ BTOPOro NOKONIEHWs 0 CUX Nop
OTCYTCTBYIOT.

KntoueBble CroBa: CTEHTLI ¢
NeKapCTBEHHbIM MOKPLITUEM
(CIM), aBeponmmyc, 30Taponumyc,
TPOMBO3 CTeHTa

Beepenue

Vicnonb3oBaHue NepBoro nokose-
Hus CJ1M cyLiecTBEHHO COKpaTUOo
aHruorpacuyeckue u KmHu4eckne
NPOSIBNIEHNS PECTEHO033, KaK B
PaHAOMM3MPOBAHHBIX KIMHUYECKNX
UCCNEeAOBaHMSIX, TAK U B KPYMHBIX
CPaBHUTENbHbIX 4-NETHUX HAOMIO-
Aenmsx [1-3]. OaHako npu 6onee
LUMPOKOM NPUMEHEHNM NEPBOO
nokonenus CJM y nauneHToB

c 6onee CNoXHbIMM CyYasmu
BO3HWKIM CEPbE3HbIE ONACeHMs OT-
HOCUTENBHO MX 6e30macHoCTy [4-9].
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[1,7-9]. Early reports from
randomized controlled trials,
registries as well as meta-
nalyses using the standardized
Academic Research Consor-
tium (ARC) definition, have all
indicated that the risk of very
late stent thrombosis persists
at an annual rate between
0.36% and 0.6%/year to at
least 5 years after DES im-
plantation [10-12]. It may be
difficult to weight the clinical
impact of a rare but sereious
adverse event of stent throm-
bosis against a more common,
but less acute presentation of
in-stent-restenosis. Quantita-
tive comparison with a deci-
sional analytic model has iden-
tified that, when comparing
DES with BMS, a difference
as small as 0.14% per year in
absolute late stent thrombosis
rates over a 4-year period is
sufficient to offset any clini-
cal benefit from preventing
restenosis [13,14]. Numerous
mechanisms might be respon-
sible for acute thrombotic oc-
clusion within the DES-treated
segment. Beside individual
patient-related factors, lesion
characteristics, procedural
factors and also device-related
factors may impact on the rate
of stent thrombosis (Table 1).
Conventionally, first-generation
DES are coated with perma-
nent polymers that facilitate
drug release, but remain on the
stent after drug elution. These
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permanent polymers can cause
inflammation with delayed
endothelialization, positive
remodeling and hypersensitiv-
ity reaction, which can culmi-
nate in stent thrombosis (Fig.
1). Data from histopathologic
studies also indicate that these
non-erodable polymers can
precipitate stent thrombosis by
inducing localized vascular in-
flammation, hypereosinophilia,
thrombogenic reactions, and
apoptosis of smooth muscle
cells [9,15,16].

As a consequence, in recent
years, the focus of clinical
research has been on the
development of innovative
platforms and novel antiprolif-
erative agents requiring a lower
dosage of current antimitotic
agents, and eventually novel
carrier systems including
absorbable polymers and/or st-
ents with non-polymeric stent
surfaces.

Second-Generation DESs
Second-generation DES are
typically coated with both new
polymers and drugs. Both
second-generation DES that
are currently approved by the
U.S. FDA and EU EMEA, e.g.
the Endeavor Zotarolimus-
eluting stent (ZES) (Medtronic
Vascular, CA, USA) and the
Xience-V Everolimus-eluting
stent (EES) (Abbott Vascular,
CA, USA), utilize cobalt chro-

HecmoTps Ha To, YTO B pesynbTaTe
MeTa-aHanm3a CyLUECTBEHHbIX
pasnMuni No NoKasaTensm cMepT-
HOCTW 1 BO3HWKHOBEHMS UHChapKTa
MWOKapAa M1 UCMOMb30BaHNM
CJN nepeoro nokonexms 1 HMC
BbISIBIEHO He 6bI/0, PUCK NO3[HET0
Tpom603a npu ucnonb3osaHum CJIMN
BCe e Bbiwwe [1, 7-9]. lMepsble
LaHHblEe PaHAOMM3NPOBAHHbIX
KOHTPONMPYEMbIX UCCIIES0BaHMI,

a TakxXe MeTa-aHanm3a ¢ Ucmosb-
30BaHvem Kputepues Academic
Research Consortium (ARC)
rnokasanu, 4To nokasartenb pucka
no3aHero Tpom603a cocTaBnseT
0,36-0,6% B rof B TeueHue 5 net
nocne umnaaxTaumn GJIM [10-12].
B03MO>XHO, TPYAHO NEPEOLIEHNTD
3HaYeHMe Takoro Peaikoro, Ho
CEPbE3HOT0 OCMOXKHEHNS, KaK
TPOMB03 CTEHTA, MO CPABHEHMIO

¢ 6onee 4acTo BCTpevaroLencs,

HO MEHee 0CTPOM NaToNorme

— PECTEHO30M BHYTPU CTEHTA.
KonnyecTsenHoe cpasHerune CIIMN
1 HMC ¢ noMOLLbIO aHANMTUYECKOi
MOZENM NPOAEMOHCTPHUPOBANO,
4TO fAKe OTNNYMS nokasaTens
no3aHero Tpom603a BCEro Ha
0,14% B rog B TeYeHue 4-neTHero
nepuoaa fLOCTaTOuHO, 4TO6bI [0-
kasaTb MPEUMYLLECTBA MPUMEHEHUS
AN Npef0TBPaLLEHNs PECTEH03a
[13, 14]. 3a BO3HMKHOBEHWE OCTPOA
TPOMOOTUYECKOM OKKITHO3UM B
CErMeHTe COCYAa C YCTAHOBIEHHBIM
CJIN moryT 6bITb OTBETCTBEHHbI
HECKOIbKO MeXaHn3mMoB. lMomu-

MO MHAMBMAYaNbHbIX (DakTOPOB
nauneHTa, peLlaioLLee 3HayeHme B
4acToTe Pa3BuTUS TPOMBO03a UMEET

KopoHapHblie CTeHTbI

cneumnchvka NoBPEXXAEHNS JAHHOrO
CErMEHTa, TEXHUYECKOE BbIMNOHe-
HWe npoLiedypbl YCTAHOBKM CTEHTA,
a Takxe KauecTso Matepuana, u3
KOTOPOrO BbINOJHEH CTEHT (Tabn.
1). B coctas nokpbitusg CJMN nepso-
rO NOKOMNEHNS BXOAMMN NONUMEPI,
KOTOpbIE 06Neryant BbIcCBOBOX Ae-
HWE NEKAPCTBEHHBIX KOMMOHEHTOB,
HO 0CTaBanMUCb Ha CTEHTE Nocne
PacTBOPEHNS MEANKAMEHTO3HOMO
Cnos. 3T NOCTOSHHbIE NOAMMEPbI
MOTyT BbI3blBaTb BOCNANEHHE U
3a/1epXKKy 3HA0TENN3aLNM, PEMO-
[EeNMpoBaH1e COCya0B M peakLmu
rUNepYyBCTBUTENBHOCTH, KOTOPbIE
CNOCOBCTBYHOT Pa3BUTUIO TPOMBO3a
(puc. 1). [laHHblE rMCTONOTMYECKOr0
uccneaoBaHus NOATBEPXKAAIOT, YTO
3TV HEPaCTBOPUMbIE MONMMEPDI
MOTYT YCKOPUTb TPOMB03, BbI3blBas
BOCManeH1e COCYANCTON CTEHKM,
rMNep3o3nHoOMN, TPOMBOreH-
Hble peakumu 1 anonTo3 ragKo-
MbILLEYHbIX KNETOK B MECTE X
nokanuaaumu [9, 15, 16].

Bcnenctsue aToro B nocnesHue
rOibl BHUIMaHME KIMHUYECKMX
uccneposatenei 6bino cocpesoTo-
YeHO Ha pa3paboTKe MHHOBALMOH-
HbIX NNaTCHOPM M HOBbIX AHTH-
nponudepaTMBHbIX MaTEPUANOB,
MO3BOJISIKOLLMX UCTIONb30BATH WX B
MEHbLLEN JO3MPOBKE U C HOBbIMH
HOCUTENSIMM, BKIKOYash paccachiBa-
toLLMecs MONMMepb! WMWK CTEHTI ¢
HEMOMMEPHBIMU MOBEPXHOCTAMY.

BTopoe nokonexue CJIMN
MokpbiTne CJIM BTOPOro Nokone-
HWA, KaK NpaBuo, COCTOUT U3 HO-
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Fig. 1. Coronary angiography of a 55-year old woman on September 07" 2005 revealed a 95% de novo stenosis in the mid left anterior descending coronary
artery (LAD) and a 75% proximal left circumflex artery stenosis (LCX) (a). After primary percutaneous coronary intervention (PCI) with a drug-eluting stent
(DES) for the LAD and a bare-metal stent (BMS) for the LCX lesion the final result was fine (b). Coronary angiography on July 03¢ 2010 revealed a 25-50%
restenosis at the proximal LCX after BMS placement and an aneurysm formation with subsequent stent thrombosis at the mid LAD after placement of a

DES fifty-eight months ago (c).

Puc. 1: Pe3ynbTaTbl KOpOHAPHOX aHruorpadomm 55-neTHei XeHLwnHbl 0T 7 ceHTA6ps 2005 nokadany 95%-Hblin HOBOOOPA30BABLUMICS CTEHO3 B CPELHEN YacTy NeBON NepeaHei
HUCXoAsLLeN kopoHapHon apTepun (JTMA) 1 75%-Hblii NPOKCUManbHbIA CTEHO3 NeBoii ornbatoLLeit aptepun (JTOA) (a). Mocne NepBUYHOTO YPECKOXKHOO KOPOHAPHOTO
BMmeLLaTenscTsa ¢ umnnaxtaumen CIN ang JINA n HMC ans JIOA nonydeH yaoBneTBopuTeNbHbIA pesynsTat (b). Mo pesynbTatam KOpoOHapHOI aHruorpadum ot 3 uons 2010
r. AnarHocTupoBaHbl 25-50% pecteHosbl B npokcumanbHbix JIOA nocne pasmelierns HMC v o6pa3oBanve aHeBpuamMbl C Nocneayrowmm TpoM6030M CTEHTA Ha CPEAMHHOM
yuacTke J1MA nocne pasmelyenns CJM 58 mecsues Hasap (C).

mium (CoCr), which exhibits
superior radial strength and im-
proved radio-opacity, allowing
for thinner stent struts that act
themselves in favour of a lower
restenosis rate [17].

1. The Endeavor ZES

The Endeavor ZES, which
received both EMEA and FDA
approval in July 2005 and
February 2008, respectively, is
build on the platform of a CoCr
Driver BMS (Medtronic, Minne-
apolis, Minnesota) coated with
a formulation of zotarolimus
and a biocompatible, perma-
nent co-polymer. The use of
MP35N CoCr alloy allows for
relatively thin struts (0.091mm)
compared with earlier first-gen-
eration DES (0.132mm) result-
ing in both fewer side-branch
occlusion and periprocedural
myocardial infarction [18]. The
drug-polymer coating is applied
to the entire stent surface with
a standard concentration of

100ug/cm and is designed to
release approximately 95%

of the total dose zotarolimus
within 15 days of stent place-
ment. It causes less inflamma-
tion compared to polymers of
the first-generation DES [19].

Both, animal and in human
studies using angioscopy and
optical coherence tomography
(OCT) have shown that the
extent of neointimal coverage
with ZES were superior to that
of sirolimus-eluting stent (SES)
and comparable to that seen
with BMS [20]. Guagliumi et al
assessed the in-vivo vascular
response after implantation

of overlapping BMS, SES,
paclitaxel-eluting stent (PES)
and ZES at 6-month follow-up
in the ODESSA trial [21]. They
randomized 77 patients with
long coronary stenoses to over-
lapping SES, PES, ZES or BMS.
The rate of uncovered/malap-
posed struts in overlap versus

BbIX MOSIMMEPOB U NEKapCTBEHHOMO
KOMMOHeHTa. B HacTosiLLee Bpems
US FDA v EC EMEA opo6peHb!
[iBa NPELCTaBUTENS 3TOrO Knacca:
Endeavor, Bblgenstowmin 30Tapo-
numyc (Medtronic Vascular, CA,
USA) n XIENCE-V, BbigensitoLmit
aseponumyc (Abbott Vascular, CA,
USA), koTopble copepat KobanbT-
xpoM (CoCr), BeMOHCTPUPYHOLLWIA
MPEBOCXOAHYH NPOYHOCTb M pajmo-
KOHTPACTHOCT , YTO NO3BONSET
cAenaThb aNeMeHThI cTeHTa Bonee
TOHKMMM, TEM CaMbIM CNOCO6CTBYS
CHVDKEHMIO YaCTOThI PECTEHO3a
[17].

1. Endeavor-3oTaponumyc Bbl-
Aensiowumii cteHT (3BC)
Endeavor 3BC, KoTopblit nomy4mn
ofo6penne EMEA v FDA B nione
2005-ro n chespane 2008 roga
COOTBETCTBEHHO, MOCTPOEH Ha
nnatchopme CoCr BMS (Medtronic,
Minneapolis, Minnesota), ¢ nokpbI-
TUEM, BKITHOYAHOLLMM 30TapONIUMYC
11 BUOCOBMECTMMBIA, NOCTOSHHBIN
cononumep. Mcnonb3osaHve

cnnasa MP35N CoCr no3sonsieT
MPUMEHNTL OTHOCUTENBHO TOHKME
3NEMEHTbI (CTOMKM 1N 6anku)
(0,091 mm) no cpasHeHuto ¢ CJIM
NepBOro NOKONEHNs, rae 3ToT no-
kasarernb coctasnsan — 0,132 M,
4TO NO3BOASET 3HAUYUTENBHO CO-
KpaTuTb N06OYHbIE SBNEHNS B BULE
OKKJTHO3WM 1 MH(apKTa M1oKapaa
[18]. JlekapCTBEHHbIN KOMMOHEHT
MOKPbITUS HAHOCUTCS Ha BCHO MO-
BEPXHOCTb CTEHTA B CTAHAAPTHOM
KoHLeHTpaumu 100 MKr/cM 1 pac-
CYMTaH Takvum 06Pa3oM, 4To Npu-
MepHO 95% 0T 06LLero KonMyecTsa
30TaponuMyca BbICBOGOXXAAETCS
B TeYeHMe nep.bix 15 aHel nocne
YCTAHOBKM CTeHTA. Takoi noaxoa
NO3BONSET B 3HAUUTENLHOW Mepe
YMEHbLUXTb BOCNANeHWe Cocym-
CTOM CTeHku [19].

MccnenoBaHus, Kak Ha XXUBOTHbIX,
TaK v Ha MtoAsX, C MCNOMb30BAHNEM
aHr1oCKOMMUM M ONTUYECKON KOre-
PEHTHOM ToMOrpacdum, nokasanu,
YTO CTENEHb 0XBATa HEOUHTUMbI
3BC 6bina 3HauMTENbHO NyulLe,
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non-overlap BMS zone was
1.5+3.4% versus 0.6£2.7%
(p=n.s.), whereas these rates
were 4.3+11% versus 3.6+8%
in the DES zone (n=n.s.). There
were no differences in the
rates of uncovered/malapposed
struts between overlapping
BMS and DES, likely the result
of fewer uncovered/malap-
posed struts in ZES patients
(0.1£0.4%), which offsets

the higher rates observed in
SES (6.7%+9.6%) and PES
(6.7%+16.5%; p<0.001).

After approving both safety
and efficacy in the ENDEAVOR
| FIM trial [19] the superior-

ity of ZES compared with

BMS was demonstrated in

the randomized ENDEAVOR

[l trial of 1,197 patients with
single-coronary artery disease
[22]. In comparison with other
DES, data have indicated a
relatively poor performance of
ZES compared with PES and
SES at short-term follow-up, as
indicated by significantly higher
early loss and numerically
greater target lesion revascu-
larisation rate (TLR) [23-26].
This might be the result of
differences in biological activity
of ZES compared with SES.
Another potential reason for
the observed differences could
be more rapid elution kinetics
of zotarolimus from the phos-
phorylcholine polymer; 95%
are eluted in approximately
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2 weeks, compared with the
slower release of sirolimus
(95% eluted in approximately
6 weeks) [23-26]. Although

in ENDEAVOR IV comparing
ZES with PES the overall rate
of definite and probable stent
thrombosis did not differ during
the initial 3 years of follow-up
(1.1% vs. 1.7%; p=0.380),
there was a significant 1.4%
absolute redution in the rate
of ARC definite or probable
very late stent thrombosis
with ZES compared with PES
between 1 and 3 years with
continued dual antiplatelet
therapy in approximately one-
half the patients. Additionally,
the rates of cardiac death or
myocardial infarction, which
were not significantly differ-
ent at 2 years (3.4% vs. 5.1%;
p=0.096), became significant
at 3 years (3.6% vs. 7.1%;
p=0.004) in favour of ZES [24]
(Table 2). The explanation for
reduced overall cardiac death
and myocardial infarction in
ENDEAVOR IV seems multi-
factorial; patients in the ZES
arm revealed significant lower
rates of periprocedural myocar-
dial inarction (0.8% vs 2.3%:;
p=0.014) probably as a result
of improved periprocedural
sidebranch patency, while the
further decrease in myocardial
infarction after 1 year (0.7%
vs. 2.3%; p=0.017) paralleled
the reduction of very late stent
thrombosis events. Further

4eM MpK UCMONb30BAHNM CTEHTOB,
NoKpbITbIX cuponumycom (CBC), u
COMOCTaBKMa C TaKOBOW Npu UC-
nonb3osaHum HMC [20]. Guagliumi
C COQBT. OLEHUNM B ECTECTBEHHbIX
YCTNOBMSIX XapaKTep COCYAUCTOM
peakuun nocne umnnaxtauun HMC,
CBC, naknurakcerb Bblaensio-
wero ctenTa (NBC) 1 3BC BO
BPEMS B-MECS4HOr0 HabMHOAEHMS

B uccnegosatmm ODESSA [21].
YyacTHUKamu paHAOMM3MPOBAHHOM
rpynnbl cTanu 77 nauneHTos ¢
ANUTENBHON MCTOPWEN KOPOHAPHBIX
CTEHO308B, NIEYEHHBIX C MPUMEHEHH-
€M HECKOMbKMX NOCNe0BaTEeNbHO
UMMNaHTMPOBaHHbIX cTeHToB CBC,
MBC, 3BC nnn HMC, ¢ nepekpbil-
TveMm kpaes. Nokasatens Heno-
KPbITbIX 3IEMEHTOB MPK YCTAHOBKe
HMC ¢ nepexpbITHEM COCTABMN

1,5 £ 3,4% npotus 0,6 + 2,7%,
Torpa kak ans CJIM atu nokasare-
nm coctasuim 4,3 + 11% npotvs
3,6 £ 8%. He 661110 06HapyXeHO
CYLLIECTBEHHbIX PA3NN4MiA [JAHHOTO
nokasatens npu ycraHoske HMC
6e3 nepekpbiTvs 1 CJIM, npn aTOM
He 6bl0 BbIPAXXEHHBIX OTIMYNIA U B
nokaszatensx ang 3BC (0,1 £ 0,4%),
0[IHAKO HECKOMbKO 6oNee BbICOKMN
YPOBEHb PA3BUTUS OCNOXKHEHWH
ObIs1 OTMEYEH NPY UCTONb30BaHNM
CBC (6,7 9,6 %) n MNBC (6,7 +
16,5%, p <0,001).

Mocne noaTeep>xaeHMs 6e30nacHo-
CTW 1 9PEEKTUBHOCTH B UCTbITAHK-
six ENDEAVOR | FIM [19] npenmy-
wectsa 3BC no cpaeHeHmto ¢ HMC
b1 NPOLEMOHCTPUPOBAHbI B
paHgomuanposaHHom ENDEAVOR

KopoHapHblie CTeHTbI

[l uiccneposanmm ¢ ysactuem 1197
NauneHToB C ULLIEMNYECKON 6ones-
HbHO cepaua [22]. Mo cpaBHeRuHo ¢
apyrumun CJIM 3BC npoaemocTpu-
poBanu 6onee HU3KWE nokasaTenm
B Mepuoj KpaTKOCPOUHOro Habko-
[eHNs, B YaCTHOCTW — NokasaTenu
PaHHUX NOTEPb 1 4aCcTOTbI PeBACKY-
nsipu3aumn 06pa3oBaHmNs-MULLIEHN
[23-26].

370 MOXET ObITh PE3yNbTATOM
pasnuyuii B GUONOTMYECKON aKTUB-
HocTu 3BC no cpasHermto ¢ CBC.
[pyras noteHunansbHas npuynHa
Habmnofaemblx pasnuunii — onee
ObICTpas aKoLMs 30Taponnumyca ¢
NOBEPXHOCTH €NOst OCOPUNXOnK-
HOBOTO nonuMepa; 95% BbIAensoT-
CSi NPUMEPHO 3a 2 Hefienu, no cpas-
HEHWIO C MEANEHHBIM BbIMbIBAHMEM
cuponumyca (95% anomupyeTcs
NPMMEPHO 3a 6 Heflenb) [23-26] .
HecmoTps Ha To, 4To B ENDEAVOR
[V npu cpaBHeHun faHHbix 0 3BC ¢
CBC 061umit ypoBeHb (hakTUHECKO-
r0 M BEPOSATHOTO TPOMB03a CTeHTa
CYLLECTBEHHO He OTNNYannCh B
nepsble 3 rofa HabnoaeHus (1,1%
npotve 1,7%, p = 0,380), oAHako
ObIfI0 OTMEYEHO CTATUCTUYECKM
3HaunmMoe cHuxeHue Ha 1,4% no-
Kasatens hakTM4ecKoro unm Bepo-
STHOrO O4EeHb NO3AHEro TpoM603a
cteHTa 3BC no cpasHeHuto ¢ MBC
B nepuoZ 1-3 neT npu Npojomnxe-
HWK BOWHON aHTUTPOMEOLMTAp-
HO¥ Tepanum NpUGN3NTENBHO Y
MOMOBWHbI MALMEHTOB — MO AaHHbIM
CPaBHUTENbHbIX UCCIEA0BAHMIA
Academic Research Consortium.
lokasaTenu cepaeyHon CMepT-
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data will be expected from the
randomized PROTECT trial of
8,800 , all-comers” patients as-
signed to treatment with either
ZES or SES [27].

2. The Xience-V EES

The Xience-V EES, receiving
EMEA and FDA approval in
January 2006 and July 2008,
respectively, is based on a
CoCr Multi-Link Vision BMS
platform (Abbott Vascular,
California) coated by a formula-
tion of everolimus, poly-n-butyl
methacrylate (PBMA) and a
permanent, but biocompatible
co-polymer poly-vinylidene
fluoride-co-hexafluoropropylene
(PVDF-HFP). The drug-polymer
coating is applied to the entire
stent surface with a standard
concentration of 100pug/cm? of
stent surface area and is de-
signed to release approximate-
ly 80% of the total dose within
30 days of stent placement,
with nearly all drug released
within 4 months [28].

An experimental study in rabbit
iliac arteries revealed more
rapid and complete endothe-
lialization with EES than with
SES, PES or ZES. While re-
endothelialization of struts at
14 days was variable among
comparator stents, significantly
greater coverage was seen
with EES (66+£27.5%), fol-
lowed by ZES (30.2%+14.2%),
PES (26.8%+15.8%), and SES

Fleneio)
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Risk Factors for Stent Thrombosis

Patient factors

Acute coronary syndrome

Diabetes mellitus

Renal failure

Imparied left ventricular function
Discontinuation of dual antiplatelet therapy
Clopidogrel Non-responder

Advanced age

Lesion characteristics

Lesion/stent length

Bifurcation lesion
In-stent restenosis
Chronic total occlusion
Bypass-graft intervention

Procedural factors

Inadequate stent expansion

Incomplete stent apposition
High thrombus burden
Multiple stents

Positive remodeling
Residual dissection

Device factors

Table 1: Predictors for stent thrombosis
Tabnmua 1: MpefBecTHUKM TPOMB03a CTEHTA

(6.4%+4.2%) (p<0.003 versus
EES, and p<0.0001 versus
BMS) [29].

Clinical data were collected in
both real-world registries, and
randomized trials comparing
EES to BMS and PES. Results
were consistent and demon-
strated improved saftety and
efficacy with EES, together
with very low rates of stent
thrombosis [30-34].

The SPIRIT Il trial demonstrat-
ed better clinical efficacy and
safety of EES compared to the
first-generation Taxus Express?
PES over 4 years of follow-up;
long-term follow-up demon-
strated ,delayed” restenosis
with EES, a phenomenenon
previously observed with other
DES [35]. This finding, how-
ever, did not appear to have
any adverse effect on clinical
outcomes. In fact, at 3-year

Hypersensitivity to drug coating or polymer
Incomplete endothelialization
Stent design

HOCTM M MHChapKTa MMOKapAa,
KOTOpbIE CYLLUECTBEHHO He pas-
NNYaNUCh B 2-NETHMIA NEpUOS
HabnoneHus (3,4% npoTus 5,1,

p = 0,096), nameHnnmuch Ha 3-M
rogy HabnogeHwii (3,6% npoTus
7,1, p =0,004) B nonbay 3BC [24]
(Tabn. 2). MpuumHbl ANS CHUXKEHNS
06LLeit cepaeyHO CMEPTHOCTY U
nHcbapkTa muokapaa 8 ENDEAVOR
IV ckopee BCero MHOroqakTopHbl;
y naumenToB ¢ 3BC BbIsBNEHbI
3HauMTENbHO 60N1ee HU3KME No-
KasaTenu nepunpoLeLypanbHoro
WHcpapkTa Muokapaa (0,8% npoTus
2,3, p=0,014), BeposATHO, B CBA3M C
yrnyyLLeHnem NPOXOANMOCTH Konna-
Tepanei, B TO BpeMs Kak AanbHen-
LLEe€e CHKEHWE YacTOTbl MHADApKTa
Muokapga B Teyerune 1 ropa (0,7%
npoTus 2,3, p = 0,017) npsmo
MPOMOPLIMOHANEHO CHUXXEHMIO
4acTOTbl O4YEHb NO3JHEr0 TPOMOO-
3a cTeHTa. [0TOBATCS pesynbTarhl
eLLe 0AHOro PaHAOMU3UPOBAHHOTO
nccnegosanms PROTECT 8800, B

KopoHapHblie CTeHTbI

KOTOPOM CMOF /M MPUHATL y4acTue
BCe XXenatoLume nauneHTbl, npo-
weawwmre umnnanTtaumo 38C nnm
CBC [27].

2. Xience-V-aBeponiuMyc Bbigens-
towmii cTeHT (OBC)

Xience-V OBC, nonyuusLumia
opnobpenne EMEA n FDA B
ausape 2006-ro v urone 2008

rOfa COOTBETCTBEHHO, OCHOBaH

Ha nnatgopme CoCr MULTI-LINK
VISION BMS (Abbott Vascular,
California). MokpbIThe cTeHTa
COCTOWT U3 3BEPOMMYCA, NOSK-
N-6yTunmeTtakpunara (MBMA) u
MOCTOSHHOTO, HEPACTBOPUMOTO,
HO 6MOCOBMECTUMOrO COMoMMepa
NoMN-BUHUINAEHTOPUAA-CO-
rekcacpropnponunena (PVDF-
F®M). JlekapcTBEHHO-NONMMEPHOE
MOKPbITUE HAHOCUTCS HA BCIO MO-
BEPXHOCTb CTEHTA B CTAHAAPTHOM
KOHUEeHTpauun 100 MKr/cM? ¢ TakuMm
pac4eToM, 4To okono 80% obLuen
[103bl BbICBOGOXAETCS B Teve-
Hue nep.bix 30 AHe C MOMeHTa
YCTAHOBKM CTEHTA, a OCTaBLUNECS
20% — B TEYEHUN Criepyrowmx 4
MecsiLes [28].

OKCnepuMeHTanbHbIE UCCNefoBa-
HUS HA MOAB3AOLLHbIX apTepUsIX
KponuKa BbisiBunn 6onee BbICTPyHo
W MOMNHY'0 3HA0TENM3ALMIO NPK
yctaHoske IBC no cpasHeHuto ¢
CBC, NBC nnu 3BC. XoTs nokasa-
TENW PE3HA0TENN3ALMM B TEUYEHUN
14 el BapbvpOBaNy y CpaBHu-
BaeMbIX CTEHTOB, 3HAUUTESLHO
60MbLUMIA NOKA3aTeNb Oblfl OTMEYEH
npu OBC (66 + 27,5%), nanee no
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follow-up, a greater absolute
difference in cardiac death,
myocardial infarction, TLR, and
major adverse cardiac events
(MACE) was observed in
favour of EES, when compared
with results at both 1- and
2-year follow-up [31]. Similarly,
in the larger SPIRIT IlI trial,

the benefit of EES over PES
persisted and even increased
during follow-up; at 3 years,
EES eventually lead to signifi-
cant reduction in target vessel
failure (TVF), target lesion
failure (TLF), and MACE [31]
On aggregate SPIRIT I-lll have
established superiority of EES
over PES with respect to angio-
graphic findings in low-risk pro-
file patients. However, these
trials were not powered for su-
periority in clinical end points.
The SPIRIT IV trial assigned
3,687 patients to receive EES
(n=2,458) or PES (n=1,229)
[36]. The principal findings
revealed that EES resulted in a
significant 38% relative reduc-
tion in the primary endpoint of
TLF versus PES, and signifi-
cant reduction in secondary
end points of stent thombosis
and myocardial infarction, but
with no significant difference
in mortality [36,37]. Similar
results were obtained in the
all-comers COMPARE trial. The
primary endpoint was a com-
posite of safety and efficacy
within 12 months [33,34] (Table
3). The composite of death,
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myocardial infarction and target
vessel revascularization was
lower with EES thanwith PES
(6.2% vs. 9.1%; HR=0.69;
95% CI 0.50-0.95) driven by

a significant reduction of both
TVR (6.0% vs. 2.4%; p=0.001)
and myocardial infarction (5.4%
vs. 2.8%; p=0.007). The rate
of definite and probable stent
thrombosis was significantly
reduced among EES treated
patients (0.7% vs. 2.6%;
HR=0.26; 95%Cl 0.11-0.64;
p=0.002). The significant dif-
ference in stent thrombosis at
12 months between the two
groups was mainly attributable
to early stent thrombosis.

3. ZES versus EES

In ESTROFA-2 de la Torre
Hernandez et al analyzed 4,768
patients treated with ZES
(n=2,549) or EES (n=2,219);
the cumulative incidence of
definite/probable stent throm-
bosis for ZES was 1.3% at

1 yearand 1.7% at 2 years

and for EES 1.4% at 1 year
and 1.7% at 2 years (p=0.8),
respectively [38|. Increments of
definite thormbosis between
the first and second year was
0.2% and 0.25%, respectively.
Ejection fraction (HR 0.97; 95%
Cl 0.95-0.99; p=0.008), stent
diameter (HR 0.37; 95% CI
0.17-0.81; p=0.01) and bifurca-
tions (HR 2.1; 95% CI 1.14-3.7;
p=0.02) emerged as predictors
of thrombosis [38]. Serruys et

ybbiBatowlen cnegyrot 3BC(30,2 +
14,2%), NMBC (26,8 + 15,8%), a CBC
(6,4 + 4,2%) (p <0,003 B CpaBHeHUM
¢ 9BC, v p <0,0001 no cpasHeHMIO
¢ HMC) [29].

KnuHnyeckue aaHHble 6ol
co6paHbl, Kak Ha OCHOBaHWM
aHanmsa peasnbHbIX KIMHUYECKMX
Cryy4aes, TaK W paHLOMU3NPOBaH-
HbIX CPaBHUTEMbHbIX UCTbITAHMIA
OBC, HMC 1 BC. PesynbTathl
ObInn NpefckasyeMbl U NPOAEMOH-
CTPMPOBANM YfyuLLEHNE YPOBHS
6e30MacHOCTM 1 3EKTUBHOCTH
npu ucnonb3osaHu IABC, Hapsagy
C 04€Hb HU3KOI 4acTOTO TPOMOO-
3a cTeHTa [30-34]. ViccnenosaHus
SPIRIT Il npoaemoHCTpUpoBanm
6OMbLLYH), MO CPABHEHMIO C NEPBLIM
nokoneHnem Taxus Express? (IBC),
KITMHUYECKYH0 3CDEKTUBHOCTB U
6esonacHocTb OBC B TeueHue 4
TNET; B KONTOCPOUHbIX HABMHO[EHNSX
Obina NPoAEMOHCTUPMPOBaHA «3a-
[epXKa» PecTeHo3a npu yCTaHoB-
ke OBC, heHoMeH, Habnofaemblit
panee v ¢ gpyrumu GJIIM [35]. OtoT
acnexT, OiHAKO, HE OKa3bIBaeT
Kakoro-nmbo HeraTMBHOTO BNS-
HUS Ha KNIMHWYECKME PE3YNbTaTbl.
DakTU4ecku, UCXOAS M3 AaHHbIX
3a 3-NeTHWIA Nepuog HabmofeHus,
3HauMmMas abcomnioTHas pasHuua B
4acTOTE CEPAEUHO CMEPTHOCTH,
WHhapKTa MUOKapaa, peBackyns-
pu3aLmmn 06pa3oBaHmNs-MULLIEHN

1 Cepbe3HbIX HEBNArOMPUATHBIX
CEPLEYHO-COCYANCTbIX OCNOXKHE-
Huii (Major adverse cardiac events,
MACE) 6bina B nonb3y 3BC, no
CPaBHEHWIO C pe3ynbTaTamm 3a

KopoHapHblie CTeHTbI

1- M 2-NETHUA NEPUOSbI MOHUTO-
puHra [31]. TouHo Tak xe B 6onee
KpynHom uccnegosanum SPIRIT I,
nupepctso 3BC no cpaBHeHMIO ¢
MBC coxpaHsieTcs 1 gaxe ykpe-
NASeT CBOM NO3WLMN MO AaHHBIM
3-neTHero nepuoda HabmoaeHus,
OBC B KOHEYHOM UTOrE NPUBO-

ANT K 3HAUUTENBHOMY CHUXKEHMIO
HEAO0CTATOUYHOCTY LIENeBOro cocyaa
(target vessel failure, TVF), Heco-
CTOSTENbHOCTY 06Pa30BaHNs-MU-
wenwu (Target Lesion Failure, TLF),
W Cepbe3HbIX HEbNaronpUsTHbIX
CEPLEYHO-COCY ANCTBIX OCTIOXHEHWA
(MACE)[31] Mo coBokynHoCTH pe-
3ynbtatos SPIRIT Il yctaHoBneHo
npesocxoacTeo OBC Haga MNBC no
[aHHbIM aHrnorpacun y NaumeHToB
C HU3KMMM NoKa3aTensMm pucka.
OnHako 3T1 UCTbITaHUS Hedo-
CTaTOYHbI AN15 NPU3HAHMS NEPBEH-
CTBA MO KJIMHNYECKUM KOHEYHbIM
To4kam. B nccneposanmmn SPIRIT IV
NPUHAK yyacTue 3687 naumeHTos,
13 KOTOPbIX y 2458 BbIN yCTAHOB-
neH IBC (n =2458),ay 1229 -
MBC (n = 1229) [36].

OcCHOBHble pesynbTaTbl NoKa-
3anu, 4To Ha 38% bonee HU3KK
nokasaTenum TpoM603a cTeHTa

W MHhapKTa MMokapaa no pe-
3ynbTatam 3aBepLUeHNs NepBoro
aTana vuccnegosanus npu IBC no
cpaBHeHuto ¢ MBC, 1 3HauNTENbHO
CHWXKEHWe 3TWX nokasarenei no
pesynbTataM 3aBepLUEHUs BTOPOro
aTana, Npu OTCYTCTBUM CYLUECTBEH-
HbIX Pa3/Mumii B NOKa3aTensix
CMEPTHOCTH [36,37]. AHanormuHble
pesynbTathl 6bIK NOMyYeHbl BO
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al compared ZES (n=1,140) and
EES (n=1,152) in the Resolute
All Comers Trial [39]; ZES was
non-inferior to EES with re-
spect to the primary end point
which occured in 8.2% and
8.3% of patients, respectively.
The rate of stent thrombosis
was 2.3% in the ZES group
and 1.5% in the EES (p=0.17)
with non-significant differ-
ences for in-stent stenosis
(21.65+14.42% for ZES vs.
19.76+14.64% for EES) as
well as in-stent late lumen loss
(0.27+0.43 mm for ZES vs.
0.19+0.40 mm for EES).

Third-Generation Drug-
Eluting Stents and Outlook
An extension of above men-
tioned concept has been the
developement of DES that
have degradable polymers

or are completely free of
polymers. Finally, completely
biodegradable magnesium and
polymeric stents have been
developed, which completely
disappear once vascular heal-
ing has taken place.

One of the newer permanent
polymer-coated DESs is the En-
deavor Resolute ZES based on
a Driver CoCr BMS and coated
with a formulation of zotaroli-
mus and a polymer referred to
as Biolinx (a blend of 3 differ-
ent polymers, the hydrophobic
C10 polymer to control drug
release; the biocompatible and
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hydrophilic C19 polymer, and
polyvinyl pyrolidone to allow
early burst of drug release)
[40]. Compared with the
permanent co-polymer coating
employed by the Endeavor ZES
the Biolinx polymer provides
improved biocompatibility,
increased coating durability and
extended drug elution, such
that at least 85% of the zo-
tarolimus is released within 60
days, with the remainder being
released within 180 days.

Durable polymers used in

DES may play a central role in
the pathophysiology of im-
paired healing by triggering a
chronic inflammatory reaction;
therefore, continuous efforts
aim to eliminate permanent
polymers. The development of
newer bioabsorbable polymer-
coated DES finally resulted

in various innovative stents
actually being under evalua-
tion. Interest has focused on
biodegradable stents because
initial after implantation, they
theoretically may offer the
anti-proliferative benefit of a
standard DES, whereas once
the polymer has biodegraded
within 6-9 months, they may
offer the safety of a BMS.

The BioMatrix biolimus eluting
stent (BES) (Biosensor Interna-
tional, Morges, Switzerland) is
based on a 316L stainless steel
S-Stent coated with a formula-
tion of biolimus and bioabsorb-

BCEX CPaBHUTENbHbIX UCCNEe0Ba-
HusiX. NepBUYHOI KOHEYHOM TOUKOM
ncenenosaHns Gbina KOMEMHaLNS
6e30MacHOCTM 1 3EKTUBHOCTH
CTEHTA Ha NPOTSXKeHUn 12 Mecsaues
[33, 34] (tabn. 3). KopoHapHast
CMEPTHOCTb, MH(hAPKT MUOKapLa v
pEeBACKyApU3aums Lenesoro co-
cyna BcTpeyanacs pexe npu 9BC,
yem npu MNBC (6,2% npotvs 9,1;
HR = 0,69 npu 95% Cl 0,50-0,95),
NPV 3HAYUTENBHOM COKPALLEHWM
o6oux TVR (6,0% npoTtus 2,4, p =
0,001) v nHcpapkT muokapaa (5,4%
npoTus 2,8, p = 0,007). MokasaTenb
(haKTM4ECKOro 1 BEPOSITHOrO TPOM-
603a cTeHTa 6blN 3HAUUTENBHO
MeHbLLE cpeau naumeHToB ¢ IBC
(0,7% npoTus 2,6; HR = 0,26 npu
95% C1 0,11-0,64, p = 0,002). Bbina
OTMeyeHa CyLLeCTBEHHas pasHuua
B YPOBHE TPOMB03a CTEHTA MEXAY
AByMs rpynnamu B TeveHune 12
MecsLeB HabmoeHNs, B OCHOBHOM,
3a CYeT paHHero Tpombo3a CTeHTa.

3. 3BC no cpasHeHuio ¢ IBC

B ESTROFA-2 de la Torre
Hernandez ¢ coasT. npoaHanu-
3uposanu 4768 6onbHbIx ¢ 3BC
(n=2549) nnm 9BC (n = 2219);
KyMynsTUBHas YacToTa qakTu-
4eCKOro /BeposiTHOr0 TpoM603a
ctenTa ang 3BC coctasuna 1,3%
3a1roau1,7% nocne 2 net u ang
OBC 1,4%3a1rogmn1,7%3a2
roga (p = 0,8) cooTBeTCTBEHHO [38].
PocT yacToThl TpOM603a B NEPUOA
MeXXJy NEPBbIM W BTOPbIM rOA0M
coctasun 0,2 n 0,25% cooTBeET-
ctBeHHo. ®paxuns Beibpoca (HR
0,97; 95% C1 0,95-0,99, p = 0,008),

KopoHapHblie CTeHTbI

anameTp cTenTa (HR 0,37; 95% Cl
0,17-0,81, p = 0,01) n 6uchypraumm
(HR 2,1,95% Cl 1,14-3,7, p = 0,02)
MOCAYXXUAN NPOrHOCTUYECKMMM
thakTopamu Tpombo3a [38].

Serruys v Aip. NpoBenu CPaBHM-
TenbHbld aHamua 3BC (n = 1140)

n OBC (n = 1152) B uccnemoBaHum
Resolute All Comers Trial [39]; co-
NacHO NONYYeHHbIM Pe3ynbTaTam,
3BC He yctynan 9BC B 0THOLLEHNH
KOHEYHOM TOYKW UCCNEA0BaHMS,
rae 6biam NonyYeHbl nokasaTenm
3(hheKTUBHOCTM 1 6€30MaCHOCTY
8,2 11 8,3% cooTBETCTBEHHO. CKO-
POCTb TPOMO03a CTEHTA cocTaBmna
2,3% B rpynne 3BC 1 1,5% B 3BC
(p =0,17) c He3HAUMTENbHBIMM
pasnnymnsaMmK B HacTOTe PA3BUTHS
Tpom603a BHyTpM CTeHTa (21,65 +
14,42% pns 3BC npoTus 19,76 +
14,64% B OBC), a Takxe nokasa-
TeMb 0TCPOYEHHON NOTEPH NPOCBe-
Ta cTeHTa (0,27 + 0,43 mm ans 3BC
npotus 0,19 £ 0,40 mm ona IBC).

TpeTbe nokoneHue CIM u
nepenekTUBbI

PacLumpeHme BbILLIEN3NI0XEHHOM
KOHLienuu1 npuseno K paspaboTke
CJIN, koTopble Co3aaHbI ¢ NCMOMb-
30BaHMEM YaCTUYHO M SaXe MOSHO-
CTbl0 6MOPACTBOPHUMBIX MONMMEPOB,
a nocnefHWe NOKONeHUs 1 BOBCE
cB0BOAHbI OT HUX. Tak, 6uopacca-
CbIBaKOLLMECS MArHWUEBO-NOMMED-
Hbl€ CTEHTbI MOMIHOCTBIO UCHE3aT
nocne Toro, kak Heobxoaumas

[03a NEKAPCTBEHHOMO KOMMOHEHTa
BbICBOOOAMNACH M NEYEHME COCYAa
3aBepLUEHO.
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Overview of Trials Comparing the Zotarolimus-Eluting Stent

In-Stent-LLL | Restenosis Myocardial

infarction

Definite/probable
stent thrombosis

ENDEAVOR I (19)

ENDEAVOR I (22)

ENDEAVOR Ill (23

SORT-OUT 111 (25)

ENDEAVOR IV (24

ZES (n=598)
BMS (n=599)

ZES (n=323)
SES (n=113)

0.60 vs. 0.15%| 9.2vs. 2.1%

ZES (n=773)
PES (n=775)

ZES (n=1,162)
SES (n=1,170)

ZES (n=2,116)

MACE Death
(%) (%)

1.3 vs. 14.4*

1.2vs. 0.5
1.1vs. 1.1

1.6 vs. 2.7

0.61vs. 1.03*| 9.4 vs. 33.5%

0.5vs. 3.5

2.0 vs. 1.0%

LLL: late-lumen loss; MACE: major adverse cardiac events; TLR: target lesion revascularization

* for significant p-values

Table 2: Overview of trials comparing zotarolimus-eluting stent

able poly L-lactide acid (PLLA)
polymer. Biolimus is a sirolimus
analogue that possesses simi-
lar anti-inflammatory proper-
ties with exhibiting a higher
lipophilic and hydrophobic
profile. As such, biolimus is
more rapidly absorbed by the
vessel wall. Upon deployment,
the drug-polymer formulation
is designed to release the drug
in a two-phase kinetic with an
initial burst release followed
by simultaneously sustained
drug release and polymer
degradation. Both the drug
and polymer are fully absorbed
within 6-9 months; BioMatrix
BES received CE mark approval
in April 2008. In May 2007,
Terumo Corporation agreed

to license the BioMatrix BES,
re-branding it as the Nobori
BES. After promising results in
preliminary studies the Bio-
Matrix Flex BES was further

investigated in the randomized
multicenter, non-inferiority
LEADERS trial [41] encompass-
ing 1,707 patients with chronic
stable coronary artery disease
or acute coronary syndromes.
During follow-up of nine
months BES was non-inferior
to SES for the primary endpoint
(9% vs. 11%; p=0.003 for
noninferiority, p=0.39 for supe-
riority). However, frequency of
cardiac death (1.6% vs. 2.5%,
p=0.22), myocardial infarction
(5.7% vs. 4.6%; p=0.30), and
TVR (4.4% vs. 5.5%; p=0.29)
were similar between both
stent types. Moreover, rates
for stent thrombosis were
similar at all time points and
according to any ARC defini-
tion. Further promising data

in support of a biodegradable
polymer were obtained in an
OCT substudy, which demon-
strated a higher rate of near

Tabmua 2: 0630p CpaBHUTENbHbIX UCCNE[0BAHNI 3(hHEKTUBHOCTI CTEHTOB, Bbl-

LENSIOLLMX 30TapOMMYC

OnHUM 13 HOBbIX NpeacTaBuUTeNei
CJIM ¢ NoCTOSHHBIM NOAMMEPHBIM
nokpbITMEM sBNseTCs Endeavor
Resolute ZES, pa3paboTaHHblii Ha
ocHose Driver CoCr HMC ¢ nokpbl-
TUEM, COLiePXKaLLMM 30TaposnMyC
v nonumep Biolinx (cMecb 13 3
PasfnYHbIX NOAMMEPOB: rapocho6-
Horo nonumepa C10 aAns KoHTpoNs
BbICBOOOXK/JEHNS NEKAPCTBA,
61OCOBMECTUMBIX M TMAPOCHUILHBIX
nonumepos G19, 1 NONMBUHWNOBO-
ro NMponnaoHa ans o6ecneyerms
PaHHero «BCrniecka anoumnm»
nekapctea) [40].

[To cpaBHEHMHO C MOCTOSHHBIM CO-
NOSMMEPHBIM NOKPbITUEM, MPUME-
HaembIM Ans Endeavor 3BC, Biolinx
o6ranaet 6onee BbICOKON 61MOCOB-
MECTUMOCTbIO, JONTOBEYHOCTHIO U
XapaKTepoM 3K0LNM NEKAPCTBEH-
HOro BellecTBa: o 85% 30Taponu-
Myca BbICBOOOXAAETCS B TEUEHNE
60, a ocTanbHas 4acTb — Ha npo-
TSKEeHUN criedyrowmx 180 aHei.
[TpoyHbIe NonMMEpBI, UCMOMb3Ye-

Mble B CJM moryT urpatb Liek-
TpanbHy ponb B Natognanonorum
HapyLUEeHWs MPOLIECCa 3aXXMBEHMS,
BbI3bIBast XPOHUYECKME BOCTANM-
TeNbHble peakLvm, N03ITOMy Henpe-
PbIBHbIE YCUIWUS UccneaoBaTenen
HanpaBneHb! Ha Pa3BUTHE TEXHOMO-
FMiA, NO3BONAOLLNX 060/TUCH 6e3
MOCTOSIHHBIX MONMMepoB. HoBble
61opacTBOpPMMbIE NONMMEPHbIE
MOKPbITUSI B HOBbIX MOKONEHMSIX
WHHOBALMOHHbIX CTEHTOB NPOXOASAT
CEPbE3HYI0 OLIEHKY M UCTIbITaHNS.
MHTepec cocpesoToumMncs Ha pas-
paboTKax 61opaccackiBarOLLNXCS
CTEHTOB, BBUAY COYETAHUS B HUX
aHTUNPONUePaTMBHOMO AECTBMS
cTanaapTHoro nokpbiTug CIIM ¢
6esonacHocTbto HMC, Tak kak

B TEYEHWUW NOCreLyroLmx 6-9
MeCsLEB NONMMEP paccachiBaeT-
cs. KopoHapHbIi CTeHT Biomatrix
BES u3 HepxasetoLueit ctanm

316L ¢ 6ropaccacbiBaroLLMMCS
NEKAPCTBEHHBIM MOKPbITUEM,
COCTOSILLMM 13 CMecK Bronumyca
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SPIRIT 111 (32)

SPIRIT IV (36)
COMPARE (33)

(months)

EES (n=223)
PES (n=77)

EES (n=669)
PES (n=333)

Fleneio)
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EES (n=27)
BMS (n=29)

0.11 vs. 0.36%| 1.3vs.3.5

0.16 vs. 0.3* | 92.3vs. 5.7

ZEES (n=2,458)
PES (n=1,229)

EES (n=897)
PES (n=903)

Myocardial

infarction
(%)

16.7 vs. 28.0

2.7 Vs. 6.5
6.0vs. 10.3* | 1.2vs. 1.2

09vs.39
2.8vs. 4.1

4.2 vs. 6.9%

1.0vs. 1.3
2.0vs. 1.6

6.2vs. 9.1

LLL: late-lumen loss; MACE: major adverse cardiac events; TLR: target lesion revascularization

* for significant p-values

Table 3: Overview of trials comparing everolimus-eluting stent

complete (>95%) strut cover-
age with the Biomatrix stent
when compared with the SES
at 9-months follow-up (89.3%
vs. 63.3%; p=0.03) [42].

Parallel to developing DES with
biodegradable polymers, DES
completely polymers free are
emerging. Despite the absence
of a polymer, these stents are
still able to elute antiprolifera-
tive drugs in a controlled man-
ner. This is achieved by either
dissolving the antiproliferative
agent into a nonpolymeric
biodegradable carrier on stent
surface, impregnating the
antiproliferative agent in pure
form onto the porous surface
of the stent or attaching the
antiproliferative agent directly
to the vasculary tissue surface
using either covalent bond-
ing or crystallization/chemical
precipitation. Current clinical
studies of polymer-free stents

are limited; at present only

the YUKON DES (Translumina,
Hechningen, Germany) is avail-
able in Europe, whereas sev-
eral others are undergoing FIM
clinical studies. Clinical data
indicate non-inferiority of the
YUKON stent when compared
with PES at 9- to 12-month
follow-up [43,44].

Fully biodegradable stents
(BDS) offer several potential
advantages over conventional
BMS or DES. These include
potential reductions in adverse
events such as stent thrombo-
sis, because drug elution and
vessel scaffolding are only pro-
vided by the stent until the ves-
sel has healed, and as such, no
triggers for stent thrombosis,
such non-endothelialized stent
struts, or drug polymers are
present long term. The current
BDS are composed of either a
polymer or a metal alloy.

1.9vs. 3.1*

2.8vs. 5.3*

KopoHapHblie CTeHTbI

Definite/probable
stent thrombosis
(%)

2.7vs. 6.5 05vs. 1.3

0.3vs. 1.1*

0.7 vs. 2.6*

8.3 vs. 28.0%

2.5vs. 4.6*

2.0vs. 5.3*

Tabnuua 3: 0630p CpaBHUTENbHBIX UCCNEA0BAHMIA 3CDDEKTUBHOCTI CTEHTOB, Bbl-

LENSIOLLMX 9BEPONMMYC

¢ 61opacTBOPUMbIM MOSUME-

pOM L-nonmMMonoYHoi KUCnoThl
(PLLA) — uHTepecHas paspaboTka
¥ TOpAOCTb KoMMaHuu Biosensor
International (Morges, Switzerland).
Buonumyc npeactasnset cobon
aHarnor cMpoanMyca, KoTopblid
o6nafaeT aHanormyHbIMU NPOTUBO-
BOCNANMTENbHbIMW CBOWCTBAMM C
6onee BbICOKUMK NoKa3aTensMu
MNOUILHONO W TMAPODOBHOTO
npocpuns. Takum 06pasom, 6uonu-
MYC BCAaCbIBAETCS CTEHKOW COCYAa
6bicTpee. MokpbiThe pazpaboTaHo
Takum 06pasom, 4To No3BONSET
o6ecneunTb ABYXHa3HyH ML
NEeKapCTBEHHOrO BELLECTBA C Bbl-
PaXKEHHbIM «BCMIECKOM SMHOLMM»
B NepBoiA hase 1 paBHOMEPHbIM
BbICBOOOXXAEHNEM NlEKapCTBa

W [eCTPYKLUMEN NONUMEPOB BO
BTOpoii. O6a nekapCTBEHHbIX Mpe-
napara v noIMMEpbI MOSHOCTbIO
pacTBOPSIOTCS HA NPOTAXKEHU 6-9
MecsLes; Biomatrix nonyunn 3Hak
ochuumansHoro yTeepxaeHus CE
B anpene 2008 roga. B mae 2007

rofia kopropauws Terumo cornacu-
nacs nMueHsuposarb Biomatrix BES
(BBC) n nocne pebpeHanHra ctana
BbIMyCKaTb €r0 MOA HA3BaHWEM
Nobori BES. lNocne ny6nvkauum
MHOr006€LLaLLMX NPEABAPUTEb-
HbIX pesynbTaToB paHAOMU3NPO-
BaHHbIX MHOTOLIEHTPOBBIX UCCNEao-
BaHWiA, B KOTOPbIX MPUHSNW y4acTue
1707 naumeHTOB C XPOHNYECKOM
CTabMAbHOW ULLIEMUYECKON 6ONE3-
HbtO CepAaLia v 0CTPbIM KOPOHAPHBIM
cuHapomom Biomatrix Flex BES
YBEPEHHO NOATBEPAMN 3aBANEHHbIE
npeumyLlecTsa [41].

Bo Bpems nocneaytowmx 9 Mecsues
no pesynbTaTaM NepBUUHON KOHEY-
HO¥ TOYKM uccneposanmus bBC He
yctynan CBC B apchekTuBHOCTH
(9% npoTvB 11, ¢ NOrPELLHOCTLIO P
= 0,003 — no oTCTaOLLMM NoKa3a-
Tenam, p = 0,39 - ans nokasatenen
NPEeBOCXOACTBA). TeM He MeHee,
yacToTa CepAeYHON CMEPTHO-

¢t (1,6% npoTus 2,5, p = 0,22),
WHHapKT MuoKapza (5,7% npoTus
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The most frequently used poly-
mer in the current generation
of BDS is PLLA and poly-D,L-
lactide (PDLLA), both utilized
as resorbable sutures, soft-
tissue implants, or orthopedic
implant. The PLLA and PDLLA
are metabolized via the Krebs
cycle over a period of approxi-
materly 12 to 18 months and
converted to carbon-dioxide
and water. At present, no BDS
has either the C.E. mark or
U.S. FDA approval.

The BVS (Bioabsorbable
Vascular Scaffold) EES (Abbott
Vascular) is a manufactured
from PLLA polymer and is
coated with a formulation

of everolimus in a PDLLA
polymer matrix which contains
and controls the release of
everolimus from the stent. The
drug-polymer coating is applied
to the entire stent surface
with a standard concentration
of approximately 8.2ug/mm
stent length and is designed to
release approximately 80% of
the total dose within 30 days
of stent placement; polymeric
strut absorption will take ap-
proximately two years. Follow-
ing encouraging pre-clinical
studies, both safety and fea-
sibility of the first-generation
BVS implant were assessed

in 30 low-risk patients with

de novo coronary lesions who
were enrolled in the propec-
tive, open-label, multicenter
FIM ABSORB study [45]. The
study demonstrated clinical
safety of the BVS as there was
only 1 ischemia-driven MACE
at 6 months, whereas no
MACE events were reported
in the following 30 months. Of
note, no stent thrombosis has
been observed over 3 years
follow-up [46]. At two-year
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follow-up angiography, the in-
stent late loss of 0.48mm and
the diameter stenosis of 27%
did not significantly differ from
the findings at six months. In
addition, there is evidence of
restoration of vasomotor func-
tion in the stented segment
[45].

Beside bioabsorbable poly-
mer-coated DES there are
bioabsorbable polymer-free
stents. The balloon-expandable
AMS-1 BDS is composed of
93% magnesium and 7% rare
earth metals. The stent has a
high mechanical strenght, and
has properties comparable to
stainless steel stents, such
as low elastic recoil (<8%),

a high collapse pressure (0.8
bar), and minimal shortening
after inflation (<5%) [47]. The
PROGRESS AMS study is a
multicenter, nonrandomized,
prospective study assessing
the efficacy and safety of the
AMS-1 stent in 63 patients
with single de-novo lesions.
At 12 months follow-up, there
was no death, myocardial
infarction, or stent thrombosis,
thus confirming excellen safe-
ty; in addition, there was also

return of vessel vascoreactivity.

The rate of MACE was 23.8%
and 26.7% at 4 and 12 months
follow-up, respectively. Thus,
the study achieved its primary
end point, but TLR was disap-
pointing at 39.7% at 4-month,
and 45.0% at 12-month follow-
up [47]. Importantly, the results
from this pilot study have been
utilized to improve both the
design and composition os

the stent. Modifications have
centered on prolonging stent
degradation time and enabling
drug elution, thereby reducing
restenosis from either negative

4,6,p =0,30), n TVR (4,4% npoTus
5,5, p = 0,29) 6blsm cx0aHbI y 060MX
CTeHTOB. KpoMe Toro, nokasaresnm
TpOM603a CTEHTA OblM CXOAHbI

BO BCEX BPEMEHHbIX TOUKAX M N0
Ka>K[OMY M3 METOLOB Onpefene-
Hus ARC. [pyrve apryMeHThbl B
NOAAEPXKKY BropaccachiBatoLLMXCs
nosMMePoB BbInn NONy4eHs! B
OKTSI6pE B pesynbTare cybuccne-
[0BaHMiA, NPOAEMOHCTPUPOBABLLNX
6onee BbICOKOE, MOYTW MOSHOE

(> 95%) nokpbITHE yyacTka CTeH-
TOM Biomatrix no cpaeHeHuto ¢ CBC
(89,3% npoTtus 63,3, p = 0,03) Ha
NPOTS>KeHUM 9 MecsiLes Habntoae-
Hus [42].

MapannenbHo ¢ papaboTkoi CJIMM
C MOKPbITMEM M3 61opaccachiBato-
LUMXCS NONIMMEPOB MAET aKTUBHAS
NCCNEeLOBATENbCKAS W IKCMEPUMEH-
TaTopckas paboTa no cosaaHnto

n cosepLueHcTBoBaHmio CI1M ¢
MOKPbITUEM, He COAEP>KaLLMM Mo-
nuMepoB. HecMOTPS Ha OTCyTCTBME
nonuMepa, 3Tu CTEHTbI NO3BONSIOT
3MIOMPOBATh aHTUNPONMdepaTms-
Hble Mpenaparbl B KOHTPONIMPYEMOM
pexxume. 70 AocTuraeTcs nnbo 3a
CYET PacTBOPEHMS aHTUNponnde-
PaTMBHbIX areHTOB B HEMONIUMEP-
HOM 61ONOrM4ECKON COCTaBNAIOLLEN
MOKPbITUS CTEHTA, MPOMUTKM
aHTUNPONNIEPaTMBHBLIM areH-

TOM B YMCTOM BUAE Ha MOPUCTON
MOBEPXHOCTU CTEHTA UMM NPUCO-
€MHEHUS aHTUNPONMAEPATUBHOMO
KOMMOHEHTA HENOCPEACTBEHHO K
MOBEPXHOCTW TKaH COCY LA, C UC-
nosb30BaHUeM N0 KOBANEHTHBIX
CBSA3e#, Mb0o KpucTannmaauun/
XMMUYECKOr0 OCaXaeHns. Teky-
LMe KNUHUYeCK1e UccneoBaHus
CTEeHTOB 6€3 NONMMEPOB OrpaHmnye-
Hbl. B HacToswee Bpems B EBpone
pocTynHbl Tonbko YUKON DES
(Translumina, Hechningen, l"ep-
MaHus). OHaKo NPoACMXatoTCs
MHOrOYMCIIEHHbIE KNUHMYeckne FIM
ucnbiTaHns. KnuHnyeckue faqHble
nokasbiBatoT, 4T0 YUKON He ycTy-

KopoHapHblie CTeHTbI

naeT No CBOMM XapaKTepucTuKam
3HameHuTomy IMBC (nepuog 9-12
MecsiLeB HabnoAeHus) [43, 44].
CTeHTbI C NOKPbITUEM, NOABEprato-
LMMCS MOSHOMY 61OPACcCachIBaHMIO
(NMBC) obnagatoT psKOM Npenmy-
LLEeCTB MO CPABHEHMIO C 0ObIYHBIMM
HMC wnm CJIM. B nepsyto o4epeab,
3T0 NOTEHUMANbHO 6onee Hu3Kas
yacToTa No6OYHbIX IPPEKTOB,
Takmux KaK Tpom603 CTeHTa, Mo-
CKOMbKY 3MOMPOBAHWE NIEKapCTBEH-
HbIX BELLECTB 1 NoAAEpKaHe
CTEHKYM COCyAa OCyLUEeCTBASETCS
TOMBKO [0 TEX Nop, noka cocy Ly
Heo6X0aMMO NeveHne, crelosa-
TENbHO, He BO3HWKAET (hakTopOoB,
CNOCOBCTBYHOLLMX TPOMBO3Y, NpU
TOM, YTO Takme, He NoABepraro-
LMECS QHAOTENMU3AUMN, CTEHTbI U
NEKAPCTBEHHbIE CPEeACTBa MOTYT
COXPaHSATLCS AMTENbHOE Bpems. B
HacTosiwee Bpems [N6C cocTosT n3
NOMMMEPHBIX B0 METANNYECKNX
cnnasos. Cpean Hambonee 4acTo
WUCNOSb3YeMbIX B HAX MONMMEPOB —
PLLA v nonm-D, L-naktug (PDLLA),
UCMONb3yeMble B KAYECTBE KOMIO-
HEHTa PaccacbIBAOLLMXCS LLIBOB,
WMNIAHTATOB B MSIrKWE TKaHM 1
OPTONEAMYECKMX UMMNAHTAHTOB.
PLLA n PDLLA meTa6onuamnpytotcs
yepes umkn Kpebca Ha npoTsxe-
HUM NpnbAM3nTENBHO 12-18 Mecs-
LieB, C 06pa30BaHNEM YT NIEKNCIIONO
rasa 1 Bogbl. B HacTosLee Bpems
MBC He nonyumnu Hu GE-, Hn FDA-
0L06peHus.

CrenT BVS (bioabsorbable vascular
scaffold) n EES (Abbott Vascular)
W3roToBreHb! 13 nonumepa PLLA

W Cos 9BEPONMMYCA, BCTPOEHHO-
ro B mMatpuLy nonumepa PDLLA,
KOTOpbI 06ecneumBaeT hukcaumio
W KOHPONIMPYEMOE BbICOBOBOX Ae-
HWe 9BEPONUMYCa C MOBEPXHOCTH
CTeHTa. JlekapCTBEHHO-NONMMEp-
HOE MOKPbITUE HAHOCUTCS Ha BCHO
MOBEPXHOCTb CTEHTA B CTaHAApPT-
HOM KOHLEHTpauuu 0koso 8,2 MKr/
MM Takvum 06pa3oM, 4To6bl OKOMO
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remodelling or from excessive
healing response. The new-
generation stents consist of
the AMS-2 and -3. The AMS-3
stent (DREAMS=Drug Eluting
AMS), currently under evalu-
ation, is a modification of the
AMS-2 stent, and is designed
to reduce neointimal hyperpla-
sia by incorporating a bioab-
sorbable matrix for controlled
release of antiproliferative
drug.

Conclusion

On retrospect, safety concerns
regarding first-generation DES
led to the development of nu-
merous new DES. Interest has
focused on second-generation
DES because they may theo-
retically offer the anti-prolifera-
tive benefits of a standard DES
married to a biodegradable
polymer without inflammatory
reaction or adverse effects.
However, despite promising
initial results of both second-
generation DES there will be
continuously growing technol-
ogy of newer DES to improve
even the performance and
safety of currently tested DES.
Because the incidence of hard
end points does not markedly
differ among currently tested
DES, one should expect that
large controlled studies, real-
world registries and/or meta
analysis will be required to
prove superiority.
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80% 0T 06LLei J03bI NHOMUHMPO-
Basoch B TeueHue 30 aHen nocne
YCTaHOBKM CTEHTA, PacCTBOPeHe
XE MOMMMEPHOI OCHOBbI B CPEAHEM
3aHMMAeT OKOMO ABYX NeT.
O6HagexuBaloLLme pesynbTaThl
LOKJIMHNYECKIX UCCTE[0BaHWHA,
NOATBEP K AAOLLMX BO3MOXKHOCTH ¢
6e30MacHOCTL NEPBOrO NOKONEHUS
BVS, 6binm nomnyyeHbl y naumeH-
TOB C HU3KMM YPOBHEM PUCKA, C
NepBHUYHO AMArHOCTMPOBAHHbIM MO-
PaXXKEHNEM KOPOHapHbIX COCYO0B B
XOfie OTKPbITOr0, MHOrOLEHTPOBOIO
uccnenosanus FIM ABSORB [45].

WccnenosaHue nokasano Knm-
HU4ecKyto 6e3onacHocTb BVS,
nocKornbKy b1 3adukcuposan
TOMbKO 1 Cryyait KOHTPONMPYEMON
uiemum 3a 6 MecsiLes Habntoae-
HUS., @ HECEPbE3HbIE OCNOXHEHMS
He 6blnu 3aperncTpUpoBaHb! B
cnegytowme 30 mecsiues. CneayeTt
OTMETMTb, YTO HW OAHOrO Cryyast
TpoM603a CTeHTA He HabmnoaaeTes
yXe B TeyeHune 3 NeT HabniofeHus
[46]. K KOHUY 2 roga MOHUTOpUHra
aHrnorpachmyeckmx AaHHbIx bbina
obHapyxeHa noTeps 0,48 MM CTeH-
Ta C iaMeTpoM CTeH03a 27%, 4To
CYLLECTBEHHO He 0TAnYanoch oT
pe3ynbTaToB AMArHOCTUKN Yepes
LIEeCTb MECALEB NOCME YCTaHOBKM
CTeHTa. Kpome Toro, MMetoTcs
CBMAETENCTBA BOCCTAHOBNEHNS
Ba30MOTOPHOM (DYHKLMM CTEHTMPO-
BaHHOro cermeHTa [45).

Kpome CJIMN ¢ 6uopacTsopiMbiM
MOMMMEPHbIM MOKPLITUEM, CyLLE-
CTBYIOT TaK>Ke 61opacTBOpUMble
CTEHTbI, B COCTABE NOKPbITUS
KOTOPbIX MOMMMEP OTCYTCTBYET
BoBce. Tak, nokpbiTne AMS-1 BDS
COCTONT M3 93% MarHma u 7%
penKo3eMenbHbIx MeTannos. CTeHT
obnafaeT BbICOKOW MEXaHUYECKOM
MPOYHOCTLIO M UMEET CBOWCTBA,
CpaBHMMble CO CTEHTaMM U3 HepXKa-
BEHOLLIE CTanu, Takne Kak HU3KWi
YPOBEHb 3N1aCTUYECKON TArM (<8%),

BbICOKOE fiaBrnieHune cxxumanns (0,8
6ap), M MUHUMANbHOE YKOPOUeHue
nocne pasgysaHus (<5%) [47] .
PROGRESS AMS nposogunnocs Kak
MHOTOLEHTPOBOE HEPaHAOMM3MPO-
BaHHOE MPOCNEKTUBHOE MCCNEA0BA-
HUE M0 OLEHKe 3dEKTUBHOCTH U
6esonacHocTn AMS-1 cTenHTa y 63
60MbHbIX C BMepBble AMarHoCcTMpo-
BaHHbIM MOPaXXEHWEM COCYa0B. 3a
12 MecsileB HabnfeHNs He 6bino
3achMKCMPOBAHO HW OAHOrO Cryyast
CMEpPTH, MH(hapKTa MUOKapaa unm
Tpom603a CTeHTa, YTO eLLle pas
NOATBEPANINO BbICOKMIA YPOBEHD
ero 6e3onacHocTi. Kpome Toro, Ha
NPOTE3MPOBAHHOM y4acTke bbina
BOCCTaHOB/EHA BA30PEAaKTUBHOCTb.
Moka3aTenum cepAeUHO-COCY AUCTbIX
OCTNOXHeHuiA cocTaBmn 23,8 u
26,7% 3a 4 v 12 MecsiLeB Habno-
AeHUs COOTBETCTBEHHO. OfHaKo Ha
MOMEHT 3aBEpLLEHNS NEPBOro 9Ta-
na ucrnbITaHWs NoKasaTenb pesa-
CKYNSpM3aLNM NOPXKEHNS MULLEHM
npuHec pasoyaposaHue: 39,7% B
TeueHun 4 mecaues n 45,0% 3a 12
Mecsues HabnofeHns [47].

BakHO 0TMETUTb, YTO pe3ynbTaTthl
9TOr0 NUOTHOMO MCCNE[0BAHMS
ObliM MCNONB30BAHBI AN yNyYLLe-
HUS, KaK u3aitHa, TaK 1 cocTasa
CTeHTa. VI3meHeHus Bbinn cocpe-
LOTOYEHbI HA NPOANEHUM BPEMEHN
paccacbiBaHMs CTEHTA W AMOLMK
npenapara, TEM CaMbIM CHUXXas
PUCK PECTEHO3A UM YPESMEPHOIA
peakuum cocyaa Ha NEKapCTBEHHbIN
npenapart. HoBoe NoKonexue CTex-
TOB npefAcTaseHo AMS-2 n AMS-3.
CteHt AMS-3 (DREAMS=Drug
Eluting AMS), B HacToslLLee Bpems
BCe eLLe HaxoAsLLmiAcs B paspa-
60TKe, SBNAETCS MOANMKaLMEN
AMS-2 cTeHTa, 1 NpefHa3HaveH
ANS CHYXKEHMS TUnepnnasum
HEOMHTWMbI MyTEM BKIHOYEHMS
61OpacTBOPUMON MATPULbI AN
KOHTPONMPYEMOrO BbICBOOOXKAEHMS
aHTUNpoNUdepaTMBHbIX Nexkap-
CTBEHHbIX CPEACTB.

KopoHapHblie CTeHTbI

3aknioyeHue

B peTpocnexTtnse npobrembl 6e3-
0NacHOCTX B OTHOLLIEHUW NEPBOTO
noxkonexus CJM npuseny K co3fa-
HUIO MHOXXECTBA HOBbIX CTEHTOB.
MHTepec cocpesoToumMncs Ha BTO-
pom nokonennu CJITT, nockonbky
TEOPETUYECKM B HUX COYETALOTCS
aHTMnponncepaTUBHbIe CBOMCTBA
ctangaptHoro CJIIM ¢ npenmywle-
CTBamu 61oPaccackiBarLLMXCS
nonMMEPOB: OTCYTCTBUE BOCNA-
TMTENBHON peakumum 1 NOBOUHbIX
apcpekTos. OHaKo, HECMOTPS Ha
MHOroo6eLLatLLmne NepBhbIe Pe3yb-
TaTbl UCMONb30BaHNS 06enx MOAM-
chukaumia CI1T BTOpPOro nokoneHws,
He NpekpaLLarTCcs pa3padoTku
elLie 60nee COBEPLUEHHOrO CTEHTA,
cnoco6Horo npes3oiiTu yenex CJIMN
no nokasarensam 3hhHeKTUBHOCTH 1
6e3onacHoCTH. MoCKOMbKY B cepum
OMMCAHHbIX BbILLE MCMbITAHMIA He
ObIN0 BbISBAEHO CyLUECTBEHHbIX
pasnuumii B nokasaTensx pasnny-
HbIX Moaucukaunia CIM, cnepyeTt
oxupaTb 6onee MacLTabHbIx
UccneaoBaHuii u MeTa-aHanu3a, B
KOTOpbIX UM NPEACTOMT J0Ka3aTh
CBOE NPEBOCXOACTBO.
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[lpuMeHeHue rpadT-

Stent-Grafts
in Type B Aortic
Dissection

Introduction

Aortic dissection is an uncom-
mon, but highly lethal condition
with an estimated incidence

of 20 cases per million annu-
ally [1-3]. Around 0,5% of all
patients with chest or back
pain suffer from aortic dissec-
tion or its precursors [4]. Men
are twice as often found to
suffer from acute aortic dissec-
tion than women with 60% of
dissection cases classified as
proximal (type A) and 40% as
distal (type B according to the
Stanford classification) [1]. Dis-
section of the ascending aorta
is associated with a mortality
rate of 1-2%/h within the first
24 hours resulting in a mortality
rate of up to 50-74% within the
first two weeks [1]. An uncom-
plicated acute type B dissec-
tion is less frequently lethal
with survival rates in medically
treated patients of 89% at 1
month, 84% within 1 year, and
up to 80% within 5 years [1,5].
However, patients with acute
or late complications including
either malperfusion syndrome
with renal failure, visceral or
leg ischemia, or contained
rupture require urgent repair
considering a mortality rais-

ing to 20% at day 2 and to

25-50% within 1 month [1].
Similar to type A dissection,
advanced age, rupture, shock
and malperfusion are important
independent predictors of early
mortality in type B dissection
[6]. While almost every patient
with a type A dissection should
be managed by open surgery,
endovascular concepts have
emerged as an alternative to
manage aortic dissections,
mainly distal thoracic aortic
dissection. Conversely, for
proximal dissection endovascu-
lar approaches (thoracic endo-
vascular aortic repair [TEVARI)
remain anecdotal for localised
pathologies in patients unfit for
open repair.

This manuscript summarizes
results and recommendations
for endovascular management
of patients with type B aortic
dissection.

Keywords: aortic dissection,
stent-graft, malperfusion,
DeBakey, Stanford

Indications for TEVAR in Type
B Aortic Dissection

The natural course of aortic dis-
section is determined by two
elements, early complications
and chronic events. Early com-

PaccnoeHue aopTbl

CTEeHTOB npu B-Tune
AUCCEKLMU aopThl

BsepneHue

[luccexunst aopTbl — HEYaCToe, HO
4pe3BbI4AAHO OMacHOe A1 XU3HN
naTonornyeckoe CoCTosHUE, NPUBO-
Jsuee K cMepTu B 20 U3 MUNIMOHA
cnyyaes [1-3].Y 0,5% Bcex nauu-
€HTOB C OCTPO¥ B0MbIO B FPY AN iU
CMWHE AMArHoCTUPYEeTCS ANCCEKLMA
aopTbl N NpeLLECTBYOLLME ei
COCTOSHUA. [4]. Y My>XXumH ocTpast
AMCCEKUMS a0pTbl BCTPEYAETCS
BABOE YaLLe, YeM Y KEHLUKH,
npuyem 60% COCTaBASOT Cyyau
NpoKCUMarbHOM (T1n A) Anccexumm
1 40% — fmcTansHoi (Tun B) (8
COOTBETCTBUM C Knaccudmkavmen
Stanford DeBakey) [1].

[uccexuns Bocxoasiuei aopThl
accouMmMpoBaHa C ypoBHEM neTarb-
HOCTH B 1-2% B TeYEHWe nepBbIxX
24 4acoB, NP1 3TOM K KOHLY NepBoil
Hedenu aToT nokasaTenb AocTura-
eT 50-74% [1].

HeocnoxHeHHas 0cTpas Anccekums
B Tna npuBOANT K CMEPTENbHOMY
UCXOJY PEXE, C YPOBHEM BbIXMBA-
€MOCTM NaLMEHTOB, MpY YCoBUN
afiekBaTHoOM Tepanuu, 89% — B
TEYeHWe Nepeoro Mecsua, 1 4o
80% — B TeueHue nocneayrowmx 5
net [1, 5]. Mpu aTOM y NauneHToB

C OCTPbIMM UMW 3aMyLUEHHbIMM
OCINOXHEHMAMM, BKIHOHAS CUH-
APOM Manbnepdy3nn ¢ NOHEYHO
HELOCTATOYHOCTbIO, BUCLIEpaSb-
HYHO ULLEMMIO 1 ULLIEMUIO HUXKHNX

KOHEYHOCTE, OrpPaHNYeHHbI
pas3pbIB, TPEOYHOLLMX HEOTNOX-
HOrO BMELLATENbCTBA, YPOBEHD
CMEPTHOCTU B TEYEHWM 2 AHEN
[OCTUraeT, N0 PasHbIM AaHHbIM,
0T 20% v [0 25-50% B TeveHue 1
Mecsua [1]. Ouccekums, nogobHas
A TNy, BO3pACT, pa3pbiB, LLOK 1
CMHAPOM Marbrnepdysumn — 0CHOB-
Hble (haKTopbl paHHENH CMEPTHOCTY
npu anccekumn aopTbl B Tvna [6].
B T0 >Xe Bpems noYTH Kaxkblid
nauneHT ¢ auccekumen A Tuna
MNOANEXMNT OTKPbITOMY OnepaTms-
HOMY BMeLLaTenbCTBY. QHA0BACKY-
NSpHast XMpyprus — onTiMarnbHas
anbTepHaTVBa Ans NeYeHNs Takux
NauMeHTOB, rMaBHbIM 06Pa3oM,

B CNyyasix AUCTanbHOi aopTanb-
HOW auccekumu. U, HaobopoT,

AN NPOKCUMANBHOM ANCCEKLMM
3H0BACKYNSPHbIE TEXHOMOMMK
(TopakanbHas xupyprus aopTbl —
thoracic endovascular aortic repair
[TEVAR]) npuMeHuUMbI B clyyae
NOKanWU3MpOBaHHON NaTonoru
nepes NpoBELEeHNEM NaLmeHTam
OTKPbITOr0 BMeLLaTensCTBa. B aToi
cTaTtbe cobpaHbl pesynbTaThl 1 pe-
KOMEHZAUMW NO SHAOBACKYNSPHO
XMPYPruv AN BEeHNs NaumeHToB
C aopTanbHOi anccexumen B.

KntoueBble cnosa: ANCCceKkUMs aop-
Tbl, CTEHT-rpaddT, Manbnepgysus,
DeBakey, Stanford



Aortic Dissection

plications comprise any kind of
malperfusion syndrome, per-
sistent pains or aortic rupture,
while late events are proximal
progress or documented false
lumen expansion with the risk
for late rupture. Once a patient
survives the first two weeks
after impact of dissection,

the dissection is by definition
chronic. Acute and chronic
dissections may both require
similar medical treatment with
primarily blood pressure control
but even acute dissections can
be complicated or uncompli-
cated.

The feasibility and relatively
safety of TEVAR in descending
thoracic aorta has already been
established as an alternative
to surgical treatment of type B
aortic dissection [2,3], but due
to the lack of both, randomized
controlled trials and long-term
follow-up data the indications
for endovascular strategies
remain to be fully defined for
dissection (Table 1).

There is clear observational evi-
dence [2,3], that depressuriza-
tion and shrinkage of the false
lumen is beneficial in acute
dissection, ideally followed by
complete thrombosis of the
false lumen and remodelling of
the entire dissected aorta (Fig.
1). Similar to historically ac-
cepted indications for surgical
intervention, scenarios such as
malperfusion syndrome, intrac-
table pain rapidly expanding

el
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Distribution of Differential Therapeutic Strategies in Aortic Dissection [2,3]

Type A aortic dissection
Acute type B dissection complicated by
- Retrograde extension into the
ascending aorta
- Dissection in fibrilinopathies
(e.g. Marfan-syndrom, Ehlers-Danlos-
Syndrom)

Uncomplicated acute type B dissection
Stable isolated aortic arch dissection
Chronic type B dissection (under evaluation)

Interventional

Unstable acute type B dissection

- Malperfusion

- Rapid expansion (>1cm/year)

- Critical diameter (>5,5¢cm)

- Refractory pain
Aortic dissection due to blunt chest trauma
Hybrid procedure for extended type A aortic

dissection

Table 1: Distribution of differential therapeutic strategies in aortic dissection

[2,3].

Tabnuua 1: ﬂpeACTaBneHme Pa3NnYHbIX TepaneBTU4eCKnx CTpaTeFMVI B JIe4eHUN onc-

ceKuum aopThl [2, 3].

false lumen to a total diameter
over 55 mm or signs of im-
minent rupture are accepted
indications for TEVAR in type

B dissection [7]. Even in some
cases of retrogradely extended
distal dissections, stent-graft
treatment of the descending
thoracic aorta can also be per-
formed as a single primary step
or as a staged secondary step
after initial surgical repair of the
proximal part of the aorta or
the arch [2,3]; the surgical part
may include an elephant trunk
or transposition of arch vessels
to allow extended landing zone
for endovascular completion of
such hybrid approach. In case
of a localised retrograde type
A dissection originating from
an entry tear in the descend-
ing thoracic aorta this entry
can sometimes be sealed

by a transfemoral stent-graft
with subsequent remodelling
of the entire dissected aorta.

Mokasanus ana TEVAR y naumen-
TOB C AncceKunein aopTbl
XapakTtep TeYeHNs AucceKummn
aopTbl OMPEAENseTCs, rNaBHbIM
06pa3oM, pasBUTUEM OCIOXHEHWHN,
PaHHMX 1 NO3aHMX. PaHHWe ocnox-
HEHWS BKITIOYAOT BCE BapuaHTbl
CUHLpOMA Manbnepdysuu, nep-
CUCTUPYHOLLYHO 60/1b MK Pa3pbIB
aopTbl, B TO BPeMs Kak Mo3aH1e
MPEACTaBNEHbI MPOKCUMATbHBIM
MPOrpPeCcCHPYHOLLMM PacLUMPEHUEM
NIO>XHOrO MPOCBETA C PUCKOM Er0
OTCPOYEHHOr0 PaspbIBa.

B cnyuae, ecnv nauneHT BbXXMBAET
B TEYEHWE NEepBOI Hefenu nocne
Havana JMCCEeKLMM aopThl, OHa
KnaceuhmumMpyeTes Kak XpoHuYe-
ckas. Kak ocTpas, Tak 1 XpoHuye-
cKas BuCCeKums aopTbl TPEOyHT
MOXOXEro NoAX0fa B BEEHUM na-
LIMEHTOB, BKJTOHAOLLMIA, B NEPBYHO
04epesb, KOHTPONb apTEPUANbHONO
faenenus. OcTpas AmcceKLms
MOXXET NpOTeKaTb C OCMOXHEHS-
MW Unn 6€3.

PaccnoeHue aopTbl

O60cHOBaHHas M OTHOCUTENBHO
6esonacHas metoanka TEVAR

Ha HUCXOASLLEN rPYLHOM aopTe
6bina paspaboTaHa B ka4ecTBe
anbTepHaTUBbI OTKPLITOMY XMpYpP-
TMYECKOMY NIEYEHNHO JMCCEKLMM
aoptbl B una [2, 3], Ho, yunTbIBas
HeJocTaTky 060MX METOLOB, BbIGOP
TOMO WK MHOTO M3 HUX JOJKEH
OCHOBbIBATLCS HA TOYHOW AMarHo-
CTUKE, C Y4ETOM COOTBETCTBYHOLLMX
nokasaHuii (tabn. 1).CywecTteytoT
4eTKMe faHHble [2,3], CBUAETENb-
CTBYHOLLME O TOM, HYTO NPW OCTPOA
AMCCEKLMM NoKa3aHa [eKoMnpec-
CHSI 1 CYXXEHNE NIOXKHOTO Npo-
CBETA, C NOCNEAYOLLMM NOMHbIM
TPOMOO30M NI0XKHOrO MPOCBeTa U
PEKOHCTPYKLMEN BCE PacCnOeHHOM
aopTbl (puc. 1)

B cO0TBETCTBIM CO CNOXMBLLM-
MUCS CTaHAApTaMM, NOKa3aHNsMM
K MPUMEHEHNIO XMPYPrUYecKoro
Bmewarenscrea TEVAR npu B
TUNe AMCCEKUMN aopTbl, ABNS-
tOTCSA: CUHAPOM Marbrepdysum,
Hekynmupyemas 601b, 6bICTPO
PaCLUMPSIOLLMIACS NMOXKHbIA NPOCBET
AnameTpom 6onee 55 MM, Npu3Haku
HadBMraroLlerocs paspbisa [7].
[axe B cnyyae peTporpagHo pac-
LUMpsitOLLeICs auccekummn rpadT-
CTEHTMPOBAHME HUCXOASLLEH YacTy
aopTbl MOXET BbITb MPUMEHEHO B
KauecTBe M30/IMPOBAHHOMO METOAA
WK KaK BTOPOW MPOMEXKYTOUHBIN
aTan NepBUYHOrO XMPYPrnyeckoro
BOCCTaHOB/IEHUS NPOKCUMarbHOM
4acTv aopTbl UMK Jyr aopThl [2,
3]; OTKpbITas XMpypruyeckas vactb
MOXXET BK/I0YATb METOA «CIIOHO-
Bbero x060Ta» UM TPAHCMO3ULMIO



Aortic Dissection

Fig. 1: Type B dissection originating
from the aortic arch (a). One year
follow-up evaluation after TEVAR
revealed a thrombosed false lumen
and a normalization of the true lumen
diameter (b).

With TEVAR, paraplegia was
documented in 0.8%, but is
obviously associated with
extensive coverage of the aorta
beyond 20 cm and with the
use of multiple stent-grafts, or
in case of previously replaced
infrarenal aortic aneurysm [2,3].

Complicated Acute Type B
Aortic Dissection

While patients with stable
acute type B dissection should
be managed medically, about
30%-42% of acute type B aor-
tic dissection are complicated
as evidenced by hemodynamic
instability or peripheral vascu-
lar ischemia [8]. Among other
complications, acute lower
limb and visceral ischemia
have been reported in 30%-
50%; malperfusion syndrome
occurs frequently in cases

of distally extended dissec-
tions and may lead to death

in 50%-85% if left untreated
[5,9]. During necropsy of 18
patients with type B dissection
full compression of the true
lumen with aortic obstruction
was evident in 56% [10]. Once
diagnosed these complications
require emergent therapeutic
action; despite a wide array

of open surgical strategies,
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surgical mortality for patients
with acute aortic dissection
complicated by renal ischemia
has been reported in 50%,

and in the case of impaired
mesenteric perfusion even
88% [2,3,11]. Different treat-
ment strategies, however,
may impact on survival; in 571
patients with acute type B
aortic dissection 390 (68.3%)
were treated medically; among
complicated cases 59 (10.3%)
underwent standard open
surgery, and 66 (11.6%) were
treated with an endovascular
approach [12]. In complicated
cases in-hospital mortality

was significantly lower with
TEVAR (10.6%) than after open
surgery (33.9%; p=0.002),
approaching the survival rate
of medically treated uncompli-
cated type B dissection (Fig.
2). Thus, stent-graft repair is an
attractive alternative to surgical
repair for correcting ischemic
complications (Fig. 3). Usually,
TEVAR mediated sealing of
the entry site in the descend-
ing thoracic aorta results in
thrombosis of the false lumen
and redirection of flow to the
true lumen, normalizing distal
vessel perfusion and restoring

branch vessel patency [13] (Fig.

COCYZOB [yrv a0pTbl, YTOBbI pac-
LMPKUTb 30HY AOCTYNA ANs 9HAO0-
BaCKY/SIPHOr0 3aBEPLLEHNS 3TOT0
CMELUaHHOro BMELLATENLCTBA.

B cnyyae nokanu3oBaHHo# peTpo-
rpagHoi auccekumn A Tuna BXog-
HOE 0TBEPCTME paccnanBaroLLencs
HUCXOLAILLEN YacTy rpyAHON aopThl
B HEKOTOPbIX Cy4asix MOXET 6bITb
3aKPbITO MyTEM YCTAHOBKM TPaHC-
(heMoparnsHoro rpadhT-CTeHTA, C
nocneayoLLMM PEMOENMPOBaHNEM
11 BOCCTaHOB/IEHMEM LIENIOCTHOCTM
aopTsl. Mocne nposesenns TEVAR
B 0,8% cnyyaes oTMeuanach
napannerus, Ho YaLLe BCero 310
accoummMpoBarnoch C 0TCNOEHNEM
6onbLUoro yyactka aopTsl (60-

nee 20 cM) 1 € MCNONb30BAHWEM
HECKOJbKUX CTEHT-rpadhToB M
Xe B Cyyae npeaBapuTeNbHo
CYLLIECTBYIOLLEN MHCPPApPEHANbHO
aHeBpU3Mbl aopTl [2, 3].

OcnoxHeHHas ocTpoil AMcceK-
LM aopThbl B TMNa

[axe B cnyyae cTabunbHOro
COCTOSIHUS! NALMEHTOB C OCTPOMA
Auccexkumen aopTbl B Tuna okono
30-42% cny4aes CONPoBOXAAOTCA
pa3BUTUEM FEMOAMHAMMUYECKMX
HapyLLEHUA nnmn nepuHepansHou
COCYZMCTOMN Wiemmiu [8].

Cpenw mpyrvx 0CNOXKHEHWA —
WNLLEMMS HAXKHUX KOHEYHOCTEN M

PaccnoeHue aopTbl

Puc. 1: duccexkums aopTbl B TMNa,
GepyLyas Havano Ha ee ayre (a).

Mo pesynbTatam 1 rofa HabnoAeHNs
nocne TEVAR oTmeyeHsl Tpom603
NOXHOr0 NPOCBETA W HOPMANM3ALMS
AvameTpa UCTUHHOro npoceeTa (b).

BUCLiepanbHas ULEeMNS, KOTOpbIE
6b1nn 0TMeYeHbl B 30-50% cnyya-
€B; CUHAPOM Marbnepdy3snm, 4acTo
BCTPEYAIOLUNIACS NPU AUCTaNbHOM
anccekumn. Mpu oTcyTCTBMK
NIEYEHMS BCE OHU MOrYT NPUBECTM

K cMepTesnibHoMy uexody y 50-85%
nauueHToB [5, 9]. Mpu BCKpbITAN 18
NauMeHTOoB ¢ Anccexkumnen aopTol B
Tvna B 56% cny4aes 6bina 06Hapy-
XKEHA NOJHAs KOMMPECCUS UCTUH-
HOr0 NPOCBETA a0PTbl C PA3BUTHEM
aopTanbHoi 06¢Tpykumm [10].
[lnarHocTpoBaHHoe 0CNOXXHEHe
TpebyeT HEMeLJIEHHbIX Tepanes-
TUYECKMX [ENCTBMIA, HECMOTPS Ha
LUMPOKWI apCEHaN TEXHUK OTKPbI-
ThbIX XMPYPruyeCK1X BMELLATENbCTB,
CMepTb BO BPEMS Onepavumm
NauKeHTOB C OCTPOiA aopTanbHOM
LMCCEKLMEN, OCNIOXKHEHHON peHaslb-
HOM ULIeMWel NPOUCXOANT B 50%
Cnyy4aes, a B Cly4ae CHUXEHMS
Me3eHTepearnbHo nepdy3nn —

10 88% [2, 3, 11]. PasnuuHble
TepaneBTUYecKue CTpaTernm Tem
WA MHbIM 06Pa30OM OTPAXKAKOTCA
Ha BbXMBAEMOCTM NaLMEHTOB, U3
571 nauneHTOB C OCTPOWA ANCCEK-
Lmeii aopTbl B Tvna 390 (68,3%)
NIEYMNIUCH MEeMKAMEHTO3HO; cpeau
OCINOXXHeHHbIX cryyaes 59 (10,3%)
MPOLLN CTaHAAPTHYIO OTKPbITYHO
xupypruto, 1 66 (11,6%) naumneHtam
6bIN10 NPOBELEHO 3HAOBACKYNSAPHOE
BMeLLaTenscTso [12]. Mpu ocnox-
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PaccnoeHue aopTbl

| Puc. 2: CpaBHeHue pe3ynbTaToB

Log rank p<0.001
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Fig. 2: Comparison of medical,
surgical and endovascular treatment 1,0 =
in patients with acute type B aortic
dissection [13].
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4). The PETTICOAT (Provisional
Extension to Induce Complete
Attachment) concept takes the
idea even further by extend-
ing the stent-graft scaffold
distally with open-cell bare
metal stents. For instance, if
malperfusion persists after
coverage of the primary entry
tear, additional distal open st-
ents were deployed until distal
malperfusion is corrected [14].
With this concept aortic fen-
estration maneuvers or branch
vessel revascularization with
uncovered stent are usually not
needed and obsolete.

The EUROSTAR/United
Kingdom registry represents a
large series of patients sub-
jected to TEVAR, including 131
patients with aortic dissection
(5% proximal, 81% distal and
14% not classified) of which
57% presented symptoms of
rupture, aortic expansion, or
side branch occlusion, all con-

60 80 100

Length of stay (days)

Although meaningful long-term
data are still lacking, technical
success was achieved in 89%,
at the expense of a 30-day
mortality of 8.4% [15]. A series
of patients at the Arizona
Heart Institute, comprising

40 patients (23 acute and 17
chronic) treated with TEVAR
for complicated distal aortic
dissection, enjoyed a technical
success in 95%. There was
one perioperative death due to
iliac rupture and one case of
paraplegia, while 15 patients
(38%) experienced transient
post-procedural complications,
frequently of a transient renal
or pulmonary nature; 1-year
survival was 85%. Of patients
available for follow-up com-
puted tomoraphy (CT), 97 %
(30 of 31 patients) exhibited

a stable or decreasing aortic
diameter and no rupture dur-
ing the observational period,

sidered complicated dissection.

HEHHbIX Clly4asx BHyTPUOOMbHNY-
Has neTanbHOCTb 6biNa 3Ha4MTENb-
HO Hwxe nocne TEVAR (10,6%),
4eM nocne OTKPLITOK onepaunm
(33,9%; p=0,002), npubnmxasics

K 3HAYEHMIO BbIXKMBAEMOCTM Y
nauneHToB, NPOLLEeALIMX KOHCEepBa-
TUBHOE NleYeHe HEOCTOXHEHHON
Avccekumn aopTbl B Tuna (puc. 2).

Takum o6pa3zom, rpadT-
CTEHTUPOBAHWE — NpUBNEKaTeb-
Has! anbTepHaTMBa XMpPypPrnieckomy
CNOCOBY YCTPAHEHNS ULLEMUYECKNX
OCNOXXHeHWiA (puc. 3). 3a4acTyto
3akpbiTie npu TEVAR BxogHOro
OTBEPCTUS PACCOEHMUS HA HUCXO-
AslLeii aopTe BedeT K TpoMbo3y
NO>XHOr0 NPOCBETA U NepeHa-
NPaBNEHMNI0 KPOBSIHOIO pycna B
WCTWHHbIA NPOCBET, 38 CHET Yero
HOpManu3yeTcs aucTanbHas cocy-
avcTas nepdyans M BOCCTaHaBu-
BaETCS NMPOXOAUMOCTb COCYANCTbIX
oTBeTBNeHni [13] (puc. 4).
PETTICOAT (Provisional Extension
to Induce Complete Attachment)

MEANKaMEHTO3HOr0, XMPYPriyeckoro
9HJ0BACKYJIAPHOIO fIeYeHst NauMeHToB ¢
0CTPOW Anccekumen aoptol B tna [13].

MOAXOL OCHOBAH Ha uaee ycune-
HUS CuKeupytoLLero adpdbekTa ot
CTeHT-rpadpTa 3a cHeT AncTans-
HOM YCTaHOBKM METANNUYECKOTO
CTeHTa. Hanpumep, ecniv mansnep-
hysuns coxpaHaeTca aaxe nocne
3aKPbITUS BXOAHOTO OTBEPCTHS
NOXHOr0 NpoCBeTa, AOMOMHUTENb-
Hble CTEHTbI Pa3MELLAI0T AnCTanb-
HO [0 Tex nop, noka Manbnepdysus
He ByneT ckoppekTvupoBaHa [14].
[Mpu TakoM nogxoge B dheHecTpa-
Ly a0pThl UAM PeBaCKySpU3aLmMu
COCYAMUCTbIX OTBETBNIEHNN C MO-
MOLLbKO HEMOKPbITbIX CTEHTOB HET
HEe06X0AMMOCTH.
EUROSTAR/United Kingdom nccne-
[0BaHME NPEACTABASET LUMPOKYHO
rpynny nauMeHToB, KOTOPbIM Bbina
nposeneHa TEVAR, Bkntouas 131
naumeHTa ¢ guccekumei aopTbl (5%
C MPOKCMMAILHON NOKanu3aunen,
81% — ¢ aucTtanbHoi, 14% — TOYHas
nokanu3aums He 6bina ycTaHoB-
TNEeHa), U3 KOTopbIX Y 57% Bbiin
OTMEeYeHbI CUMNTOMbI Pa3pbIBa,
PaCLUMPEHNS a0PTbI, OKKIHO3UMN
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Fig. 3: Comparison of elective and
emergency treated patients with 1.0 -
type B aortic dissection [30]. :L'_\—l
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justifying the conclusion that
thoracic aortic stent-grafting
obviously stabilized the aorta
and decreased the incidence of
late expansion and rupture [16].
Such observations were con-
firmed in a meta-analysis on pa-
tients subjected to TEVAR for
of aortic dissection [17]. Pro-
cedural success was obtained
in 98.2% of 609 cases with an
in-hospital surgical conversion
rate of 2.3% and mortality rate
of 5.2%. Complications such
as retrograde extension of the
dissection into the ascending
aorta was reported in 1,9%
with neurological complications
in 2.9%. Both, 30-day mortality
rate and in-hospital complica-
tions were more frequent

with TEVAR for acute compli-
cated aortic dissection than

in patients with chronic aortic
dissections (9.8% vs. 3.2%,
and 21.7% vs. 9.1% respec-
tively; p<0.05). Interestingly, a
comparison between endovas-
cular treatment of complicated
type B aortic dissection with
medical therapy of uncompli-
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cated type B dissections in 56
patients with follow-up of 18.1
+ 16.9 months reported similar
outcomes in both groups with
better remodelling of the de-
scending thoracic aorta in the
stent-graft group; no paraple-
gia and no differences in the
5-year survival rate (86.3% in
both groups) were found [18].

Chronic Type B Aortic
Dissection

The evolution from acute to
chronic dissection involves pro-
gressive fibrosis and hardening
of the intimal flap. Additionally,
more intimal tears are reported
in chronic versus acute type

B aortic dissection. Average
growth rate of chronically dis-
sected distal aorta is estimated
to range from 0.1 cm-0.74 cm
per year depending on both
the initial aortic diameter and
the state of hypertension [19].
Unfortunately, long-term out-
come of medical therapy alone
is suboptimal with a reported
50% mortality at 5 years and
delayed expansion of the false

€€ OTBETBIEHNN, T.e. Clyyau,
paccMaTpuBaeMble Kak 0CnoX-
HEeHHas ncceKUns aopTbl. XoTs
[ONroCpPOYHbIE Pe3ynbTaThl eLLe He
MOMyYeHb! M UCMbITAHUS NPOJOIT-
XKATCS, TEXHUYECKUA yenex 6bin
LOCTUrHYT B 89% Cnyyaes, npu no-
kasaTene 30-4HEBHOW CMEPTHOCTY
Bcero 8,4% [15]. Mpynna naunenTos
13 MHCTUTYTa cepaua B Apu3oHe
(Arizona Heart Institute), cocTosias
13 40 YenoBek (C AnarHocTUpOBaH-
HO OCTPOW — 23, 1 XPOHMYECKOM

— 17 guccekumeid aopTbl) MONYHMIM
neyexve B Buae TEVAR no nosogy
OCMOXXHEHHOW ANCCEKLMN AUC-
TanbHOW Nokanuaauun. TexHuue-
CKV yCreLHbIMK okasanueb 95%
onepauui. bbina 3adgukcuposana
0[iHA CMEPTb B NEpPUONEePaLNOHHOM
nepuoae, CBSI3aHHas ¢ uanuaxanb-
HbIM Pa3pbIBOM, @ TAKXe OJMH
CrnyYaii napanneruu, B T0 Bpems
kak y 15 naumeHToB (38%) 6binm
OTMEYEHbI NULLb TPAH3UTOPHbIE
OCOXXHEHMS, 4aCTO PeHamnbHOM
WUNW NYNIbMOHANBHOW MPUPOSBI.
BbI>XXMBAEMOCTb Ha MPOTSXKEHUN

1 rofa nocre BmeLUaTensCTBa
coctasuna 85%. Mauventam, no
BO3MOXXHOCTH, 6blna NpoBejeHa

PaccnoeHue aopTbl

Puc. 3: CpaBHeHue nokasatenei
3(hHEKTUBHON HEOTIIOXHOW MOMOLLM
nauveHTam c auccekuneid aopTsl B Tuna
[30].

nocnegytowas KT-guarHoctuka, y
97% (30 13 31 naumeHTOB) 6bINA
obHapy>xeHa cTabunusaums unu
YMEHbLLUEHWE AuaMeTpa aopThl, Mpu
OTCYTCTBMM €€ Pa3pbIBOB 3a BECH
nepwoA HabmnoaeHns. 3To elle pa3s
NOATBEPANNO BbIBOA, YTO rpadT-
CTEHTUPOBAHWE rPyAHOro OTAENa
aopTbl APEKTUBHO CTabUIMN3M-
pyeT COCTOSHUE a0PTbI U CHKAET
PUCK TaKWUX MO3[HUX OCIOXHEHMIA,
Kak pacLuvperue v paspbis [16). Ta-
Kue HabnoAeHNs TakKe Nomyunu
NOAKPeneHne B X04e MeTa-aHanu-
32 KIMHUYECKNX SaHHbIX NaumeH-
TOB, npoweawmx TEVAR no no-
BOJY aopTanbHOK auccekumu [17].
Ycnexa yaanocs foctvdb B 98,2%
13 609 cnyyaes C nokasaTenem
XMPYPruvecKoin KOHBepCum 2,3%
YPOBHEM CMepTHOCTH 5,2%. Takue
OCNOXXHEHUS, KaK PETPOrpagHoe
pacLUMpeHne paccronBLLecs
aopTbl C NEPEXOSIOM Ha BOCXOAS-
LU0 YaCTb aOpThbl HABMKOAANOCH Y
1,9% naumeHTOB, HEBPOMOTNYECKUE
OCMOXHeHUs — B 2,9% crny4aes.
lMokazaTenu yposHs 30-4HEBHOM
CMEPTHOCTU 11 BHYTPUBOMbHUYHOM
CMEPTHOCTK ObINy BbiLLe Nocne
ucnonb3osanns TEVAR y nauu-
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Fig. 4: (a) Malperfusion of distal aorta
by occlusive type B dissection.

(b) Stent-graft placement in the true
lumen of the proximal descending
aorta reestablished flow to the abdo-
men and legs.

lumen in 20%-50% patients
at 4 years [1,26]. Expansion of
the false lumen over 4 cm in
diameter and persistent perfu-
sion of the false lumen are
considered predictors of aortic
rupture and death [20,21].
There is consensus that TEVAR
should be considered when
aortic diameter exceeds 55-60
mm, increase of recurrent
thoracic pain, or in presence
of uncontrolled blood pressure
and rapid growth of the dis-
secting aneurysm (>1 cm/year)
[Fig. 5]. Nienaber et al prospec-
tively evaluated stent-graft
management in 12 patients
with chronic type B dissection
and compared the results with
12 matched surgical controls
[22]. Proximal entry closure
and complete thrombosis of
the false lumen at 3 months
were achieved in all patients.
Stent-graft treatment resulted
in no morbidity or mortality,
whereas surgical treatment
resulted in 4 deaths (33%;
p=0.04) and 5 adverse events
(42%; p=0.04) [22]. Similar
results were obtained by Kato
in a series of 15 patients with
no mortality during a follow-up
of 2 years [23]. Eggebrecht el
al compared the clinical out-
come of 38 patients with type
B aortic dissection (10 acute
and 28 chronic) after TEVAR a
lower in-hospital mortality and
a trend towards better 4-year
survival rate in patients with
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chronic aortic dissection [24].
However, prophylactic implan-
tation of stent-graft in patients
with chronic type B aortic
dissections was not superior
to efficient medical treatment
with 2 years of follow-up in the
INSTEAD trial [20].

Traumatic Aortic Dissection
Blunt aortic injury is not
infrequent and associated in
20% with motor vehicle ac-
cidents or deceleration trauma;
pre-hospital mortality ranges
between 80 and 90% [25].
Without appropriate treatment,
30% of survivors who reach
the hospital die within the first
6 hours. Blunt thoracic aortic
injury involves in 55-90% the
aortic isthmus, in 10-14%

the ascending aorta or aortic
arch and in 15-30% the distal
descending or abdominal aorta
[26]. Aortic disruption is most
of the time (90%) associated
with other life-threatening inju-
ries with 24% requiring major
surgery before aortic repair
[26]. In this scenario, with open

€HTOB C OCTPOW OCMOXHEHHO
AMCCEKLMEN aopTbl, YEM Y nauu-
€HTOB C XPOHNYECKOH a0pTaNbHO
auccexumen (9,8% npotus 3,2, 1
21,7% npoTuB 9,1 COOTBETCTBEHHO;
p<0,05). JTo6OMLITHO, 4TO Cpas-
HEHWe MEX LY SHA0BACKYNSPHbIM
NIEYEHNEM OCTIOXXHEHHON JMCCEK-
Lmu aopTbl B TMNa ¢ koHcepBaTuB-
HOW MeMKaMeHTO3HOM Tepanueit
HEOCNOXXHEHHOM B-guccekunm
aopThbl y 56 nNauMeHToB nokasanm
NOX0XWe PesynbTaTbl B TEYEHUE
18,1 £ 16,9 MecsLeB HabnofeHns B
06eux rpynnax, u 6b1u nyyle npu
PEMOJENMPOBAHNM HUCXOAALLEN
PYLHOI a0PTbI B rpynne nauueH-
TOB Nocne rpagpT-CTEHTUPOBAHNS.
Hw napanneruu, Hu Kakux-nn6o
OT/INYNIA B YPOBHE 5-NETHEN BbIXM-
BaeMocTH (86,3%) B 06eux rpynnax
3amKeupoBaHo He 6b1r1o [18].

XpoHuyeckas aucceKums aopTbl
B Tuna

lepexoa 0CTPOM AMCCEKLMM B
XPOHUYECKYO (hOpMY BKIHOYAET
pa3BUTHE NPOrPECCHPYHOLLMX
(PMBPOTUYECKMX UBMEHEHNIA W
YMNOTHEHWE UHTUMBI. K TOMY

XK€ MPKU XPOHUYECKON ANCCEKLINM

PaccnoeHue aopTbl

Puc. 4: (a) Manbnepdyy3us anctansHou
aopTbl, BbI3BaHHAS OKKITHO3UBHOM
anccekumeit B-tuna. (b) CteHT-rpadt
pa3MeLLeH Ha NPOKCUMAabHOM y4acTke
UCTWUHHOIO NPOCBETA HUCXOAALLEN
aopTbl, TEM CambIM BOCCTAHOBNEHO
KPOBOCHABXeHWe BHyTPEHHUX OPraHoB 1
HWXKHUX KOHEYHOCTEM.

AMarHocTMpyeTcs 60MbLUE Mo-
BPEXAEHNA MHTUMBI. [TokasaTtens
YBESMYEHWS! OPaXXEHHO0 y4acTka
NPV XPOHUYECKOW ANCCEKLMM
COCTaBNSEeT B cpeaHem ot 0,1-
0,74 cM 3a rofd B 3aBMCUMOCTY OT
CTapTOBOr0 pa3Mepa paccnoeHus 1
YPOBHS apTEPUabHOrO AaBreHs
[19]. K coxaneHuto, LONrocpoYHble
pe3ynbTaThl M30IMPOBAHHON MEAM-
KaMEHTO3HOW Tepanuu nokasanu
cy6onTMManbHbINA ypoBeHb athdek-
TUBHOCTU C 50%-HOM CMEPTHOCTBIO
B TEYEHWM NOCNEAYIOLMX 5 neT

W NO3BONSIET LOCTUYL CHUXKEHNS
pacLLMPEHNs OXHOro NpocseTa

y 20-50% nauueHTOoB B nocnesy-
towwme 4 roga [1, 26]. Paclumpenue
NO>XHOro npocseTa bonee 4 cM B
AMaMETPE U NOCTOSHHAs nepdy-
3151 a0pTaNbHOTO NOBPEXAEHNS
SBASIOTCA (haKTopamm paspbisa
aopTbl u cMepTu [20, 21]. CornacHo
NPUHATOMY KOHCeHcycy, TEVAR
nokasaH nauueHTam B cnyyae,
Korpa auameTp aopTbl fOCTUraeT
55-60 MM, Npu pocTe peunamem-
pytoLLeii 60K B rpyaHON KNeTKe,
Mpu OTCYTCTBMM KOHTPONS apTe-
pWansHOro AaBneHus U GbICTPOM
MPOrpecc1poBaH1K PaccnoeHus
aHeBpuambl (>1 cm/rog) [puc. 5].
Nienaber v coasT. NPOCNEKTUBHO
W3yunnu BefieHne 12 NaumeHToB C
YCTaHOBMNEHHbIMM rPadhT-CTEHTaMM
MpY XPOHUYECKOW ANCCEKLMM a0pThl
B Tvina 1 cpaBHuAm uX ¢ pesynb-
Tatamu Xupypruyeckoro NeyeHms
12 4enoBeK KOHTPOSbHOM rPynMbl
[22]. MauneHTsbI nocne Npokcu-
ManbHOr0 3aKpbITUS MOBPEXAEHUS
WHTUMbI 1 MOAIHOrO TPOM603a
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Fig. 5: (a) Type B aortic
dissection with large false lu-
men and compromised small
true lumen. (b) Partial throm-
bosis of the false lumen
during the chronic phase. (c)
Complete thrombosis of the
false lumen and re-expansion
of the true lumen after stent-
graft placement.

surgical mortality and paraple-
gia ranges from 54%-20%,
surgery is being replaced by
endoluminal stent-graft therapy
with markedly lower mortal-
ity and morbidity, completely
avoiding thoracotomy, single
lung ventilation and hepariniza-
tion [25,27]. Marcheix et al re-
ported a primary success rate
of 100% in 33 patients with
aortic rupture with complete
healing 1 month after TEVAR
in all patients with complete
reconstruction of the aortic
wall and no residual pseudoa-
neurysm. The diameter of the
aorta shrunk over the stent-
graft without any signs of para-
plegia during a mean follow-up
of 46 months [28]. Recently,

a comparative meta-analysis
reviewed outcomes of 699 pa-
tients referred for endovascular
or open repair surgery after
traumatic aortic transsections.
With a technical success rate
not different from open repair
(96.5% vs. 98.5%; p=0.58),
TEVAR (n=370) was associated
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with both lower periprocedural
mortality (7.6% vs. 15.2%; p=
0.076) and lower incidence
of paraplegia (0% vs. 5.6%;

p<0.001) and stroke (0.85% vs.

5.3%; p=0.0028) [29].

On aggregate, based on the
available evidence, TEVAR has
become a clear therapeutic
option for complicated acute
distal dissection, for traumatic
aortic injury with impending
rupture and for selected cases
of chronic dissection with
emerging signs of imminent
late complications.

NOXHOro NpocseTa Habmnoaanmcy

B TeyeHnn 3 mecsues. Nocne
rpachT-CTEHTUPOBAHNS He BbINo
3aPMKCUPOBAHO HU OCTIOXKHEHMIA,
HM CNy4aeB CMEPTENbHOT0 MCX0Aa,
B TO BPEMS KaK Mocre Xupypruye-
CKOro neyeHnst 6binn 3achkenpo-
BaHbl 4 CMepTENbHbIX Ucxoaa (33%;
p=0,04) n 5 cny4aes Hebnaronpu-
STHbIX OCTNOXHEHNN (42%; p=0,04)
[22]. Moxoxue pesynbTatbl Gbim
nonydensl Kato: B uccnenyemon
rpynne 13 15 naumeHToB BbiN 0TME-
YeH HyNeBON YPOBEHb CMEPTHOCTH
Ha NPOTSKEHWUW 2-NeTHero nepuosa
HabnoaeHus [23]. Eggebrecht

C COaBT CPaBHUNM pe3ynbTaThl
KITMHUYECKMX UCTbITaHWIA B rpynne
38 nauvenTos ¢ B TMnom aop-
TanbHoM auccexunm (10 oCTpbIX 1
28 xponunyeckux) nocne TEVAR:
[oKa3aH 6011ee HU3KuiA ypoBEHb
BHYTPUGOSIbHNYHON CMEPTHOCTH

1 BbICOKWE NoKasartenu 4-neTHei
BbIXKUBAEMOCTH Y NALMEHTOB C
avccekumen aopTbl [24]. OgHako
npochunakTuyeckas uMniaHTauns
rpachT-CTeHTa NaunMeHTaM ¢ XpOoHU-
Y4eCKo AncceKumen aopTsl Tuna B
He NpuBena K ymyuLLeHnto pesyrb-

PaccnoeHue aopTbl

i Puc. 5: (a) [nccekuns aopTsl
B-T1na ¢ N0XXHbIM NPOCBETOM

KpynHOro AnameTpa v
3HAYNTENbHBIM CY)KEHUEM
AnameTpa UCTUHHOrO
npoceerTa. (b) YacTnuHbIi
TPOMBO3 JTOXHOr0 NpocBeTa
B XPOHWUYECKOM CTaanm
3abonesaHus. (c) MonHbliA
TPOM603 NIOXKHOrO NPOCBeTa
W BOCCTaHOBIIEHNE UCTUHHOIO
npocseTa nochne rpadT-
CTEHTUPOBAHMS.

TaToB B ucnbiTaHusix INSTEAD B
2-NETHEM NEPUOLE HABMHOLEHMS
[20].

TpaBmaTuueckas aMcceKums
aopTshl

Okono 20% Bcex TynbIX NOBPEXAe-
HWi4 20pTbl BO3HWKAIOT B pe3ynbTa-
Te ATI unu amopTu3aumu ynapa.
CMepTHOCTb Ha AOrOCIUTANbHOM
aTane BapbupyeT B npesenax
80-90% [25]. bes cooTBeTCTBY-
toLero neveHns 30% BbIXKMBLLNX
nocne JOCTaBKyW B rocnmTarb
norvubatoT B TEYEHWM CEYHOLLMX
6 yacos. Tynas TopakanbHas
Tpasma B 55-90% npuxoanTcs Ha
nepetueek aoptol, B 10-14% — Ha
ee BOCXOAALLYHO YacTb uiu ayry
aoptol, B 15-30% — Ha gucTans-
HbIA y4aCTOK HUCXOASALLEA UM Ha
OptoLLHy0 aopTy [26]. MoBpex-
[EHUS LENOCTHOCTM aopThl, Kak
npasuno (90% cny4aes), accouuu-
POBaHbI C APYTrAMU YTPOXKAOLLMMM
XU3HU TpaBMamu, KOTopble B 24%
cnyyaes TpebyloT HEMEANEHHO-
rO OBLUMPHOTO XMUPYPruYeckoro
BMELLATENbCTBA, NPeX/e YeM
XMpYpr 3aiiMeTCs BOCCTAHOBIEHN-
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€M aopTbl [26]. B Takux cnyyasix,
NPV YPOBHE CMEPTHOCTH BO BPEMS
onepauuv 1 4acToTON PassuUTUs
napannerum, KonebnoLmxcs B
npegenax 54-20%, NpeumyLLecTBO
Ha CTOPOHE 3HAO0BACKYNAPHBIX
BMELLATENLCTB, B CBS3M ¢ 6onee
HU3KUM YPOBHEM CMEPTHOCTY W OC-
NOXXHEHWI, BOSMOXHOCTU 060MTUCH
6e3 TopakoTomum, VIBJT n renapu-
HW3auum [25, 27]. Marcheix ¢ coasT.
C006LUMAM 0 NpeABaPUTENbHBIX
100%-HbIX yCneLUHbIX pedynbTarax
Takou cTparterun: 33 naumeHTa

C pa3pbIiBOM a0pTbl MOMHOCTBIO
BbI3LOPOBENY Yepes Mecsil nocne
nposenenust TEVAR ¢ nonHon
PEKOHCTPYKLMEI CTEHKN a0pTbl

1 OTCYTCTBMEM PE3nayansbHON
ncesfoaHeBpuambl. uameTp aop-
Tbl HA YPOBHE CTEHT-rpachTa npu
OTCYTCTBMM NPU3HAKOB Napannerum
COXPAHSNCA Ha MPOTSKEHUN nocne-
aytowmx 46 mecsues [28]. Kpome
TOr0, 6bI1 NPOBEAEH CPABHUTENb-
HbIA MeTa-aHanu3 pesynbLTaTos
neyeHns 699 naumneHToB, KOTOPbIM
6bina NpoBEeHa SHAOBACKYNSPHAS
WA OTKPbITAs BOCCTAHOBUTESNbHAS
XMpYprus Nocne TpaBMaTMy4ecKoro
pacceyenns aopTbl. TexHuueckas
yCreLwHOCTb onepauum 6bina pasHa
TaK0oBO¥ NP OTKPbITOM XMPYpPri-
4eckoM BMeLuaTenscTae (96,5%
npoTtus 98,5; p=0,58), TEVAR (n =
370) nponeMoHcTpupoBana 6onee
HU3KMIA MOKa3aTeNb nepuonepauy-
OHHOW CMepTHOCTY (7,6% NpOTKB
15,2; p= 0,076) 1 H13Kyt0 YacToTy
pa3suTus napanneru (0% npotms
5,6; p<0,001) u uHdpapkTa (0,85%
npoTuB 5,3%; p=0,0028) [29].

Heart Center Rostock

Dept. of Internal Medicine |
University Hospital Rostock
Christoph.Nienaber@med.uni-rostock.de

PaccnoeHue aopTbl

Ha 0CHOBaHWM HaKOMMEHHOTO OMbl-
Ta TEVAR paccmartpusaetcs, kak
3(hHEKTUBHBII TEPANEBTUYECKMIA
NOAXOL ANS NEYEHNS OCNOXHEHHBIX
Cny4aes ANCTaNbHON LECCeKLMN
aopTbl, TPABMATUYECKOr0 ee No-
BPEXXAEHWS C Yrpo30ii pa3pbiBa n
AN OTAENbHbIX Cy4aeB XpOHUYe-
CKO¥ [IeCCEKLMM C pa3BUBatOLLM-
MMCS MPU3HAKaMK YTPOXKAOLLMX
XU3HW MO3AHMX OCMOXKHEHNA.
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[lpuMeHeHUue coBpe-

Modern Arthro-
scopic Treatment
Strategies of

Shoulder

During the past decade arthro-
scopic and minimal-invasive
treatment of shoulder patholo-
gies including shoulder insta-
bilities, acromioclavicular joint
dislocations and rotator cuff
tears has passed through an
almost revolutionary develop-
ment. Today, even complex
reconstructive techniques can
be performed accurately and
successfully using arthroscopic
techniques while preventing
the disadvantages of open
methods. Major advantages
include a reduced morbidity,

a smaller risk of infection, a
better cosmetic result and a
shorter rehabilitation process.

Shoulder Instability
Dislocation of the shoulder
joint may occur after a fall on
the elevated upper extrem-

ity or due to a force on the
abducted and externally rotated
arm, e.g. while playing foot-
ball or handball or during any
kind of contact sports. Patho-
morphologically, a tear of the
capsulolabral complex, and a
posterolateral humeral head
impression fracture (Hill-Sachs-
lesion) can result from an acute
anterior shoulder dislocation.

In some cases a glenoid rim

Injuries

fracture is observed. Conserva-
tive treatment of these injuries
in active individuals often
correlates with an unaccept-
ably high recurrence rate, thus
making operative stabiliza-

tion the treatment of choice.
Early arthroscopic capsulolabral
reconstruction using suture an-
chors or knotless implants is a
reliable fixation method, which
yields good to excellent clinical
results and allows a return to
prior sports activity level in the
majority of cases.

Chronic shoulder instabilities
are characterized by recurrent
dislocation events, which may
lead to a loss of bony gleno-
humeral stability. In case of
significant glenoid bone loss

at the anteroinferior glenoid,
soft-tissue reconstruction
procedures have shown limited
success rates. Open bone
block procedures for gleno-
humeral stabilization have been
used for a long time in different
variations. Recently published
clinical and radiological studies
were able to demonstrate that
an anatomical reconstruction
of the glenoid concavity using
a pre-shaped iliac crest auto-
graft represents an effective

MEHHOU apTPOCKO-
MUK ANA nevyeHus
NoBpeXAeHUH nJeya

Ha npoTsi>KeHnu nocneaHux neT B
apTPOCKOMUYECKMX U MUHUHBA3MB-
HbIX TEXHONOTUSIX JIEYeHs naTo-
NIOrUM NNeYeBoro ycTaBa, BKMtoyas
HECTabMNBHOCTb MIEYEBOIO
CycTaBa, aKpoOMUaTbHO-KMOUNYHbIE
BbIBUXH, NOBPEX/EHME BpalLla-
TENbHON MaHXXETbI, NPOU3OLLIN
PEBOMOLMOHHbIE M3MEHEHMS.

CerofHs aaxe CnoXHble PEKOH-
CTPYKTWBHbIE Onepaummn MoryT
ObITb TOYHO W YCMELLHO BbINOMHEHbI
C NOMOLLbO apTPOCKOMUYECKMX
TEXHOMOTWiA, YTO NO3BONISET U3-
6exxaTb HeOCTaTKOB OTKPbITbIX
XMPYPruyeCcKmX BMELLATENbCTB.
Cpenu rnaBHbIX NPEMMYLLECTB
apTPOCKONWM NEPES OTKPbITbIMM
onepaumsimMu — 601ee H13KuiA
YPOBEHb CMEPTHOCTH, MEHbLLMIA
PUCK MHEPULMPOBAHMS, NyYLLINIA
KOCMETUYECKNI pe3ynbTaT v 6onee
KOPOTKMIA NEpUoA peabunamnTaumm.

HectabunbHoCTb NNe4YeBoro
cycTtaBa

BbiBWX nneveBoro cycrasa MoXxeT
ObITb NOCNEACTBMEM NAAEHMUS HA
NOAHSITYO BBEPX PYKY UNK BO3AEN-
CTBUS yAapa NOBPEXAAOLLEH CHlb
Ha NPUBELEHHYIO UM HAPYXKHO
POTMPOBAHHYHO PYKY, HaNpUMep,

BO Bpems Urpbl B pyT607, raHabon
NN 3aHSTUM NtOGBIM APYTUM BUAOM
cnoprta. Matomopdhonornecku

NOBPEXAEHME Kancyno-cBA30Y-
HOrO annaparta ¥ UMNPECCUOHHbIE
nepenomb| rofoBku Nae4eBoi
kocTu (noBpexaerne Xun-Cakca

— Hill-Sachs) moryT npusecTy k
0CTPOMY NEPEHEMY BbIBUXY MigYa.
B HekoTOpbIX Clyyasx HabNOAaT-
CS NepenoMbl CyCTaBHOW BNAAMHbI.
KoHcepBaTuBHOE neveHne Tux no-
BPEXAEHUA Y (PU3NYECKM aKTMBHBIX
naLyeHTOB 06bI4YHO CBA3AHO C He-
MPYEeMIEMO BbICOKMM NOKa3aTenem
peunamBa, 4To fenaeT onepaTus-
HYI0 CTaBMAN3ALMIO TaKNX MOBPEX-
[EH1iA MeTOLIOM Bblbopa. PanHss
apTPOCKONMYECKast PEKOHCTPYKLMSA
Kancyno-CBA304HOro annapara ¢
WUCMONb30BAHNEM LLOBHOTO SIKOPS
WM rnajKux MMNAaHTaHTOB —
HadeXHbl METOA hrKcaumm,
KOTOPbIY [AET XOPOLLME KINHNYe-
CKMe pesynbTaThl 1 NO3BONSET B
OOMbLUMHCTBE CNy4aeB BEPHYTH
nauneHTy BO3MOXXHOCTb BECTU
TaKoM >e aKTUBHbIA 06pa3 >Kn3Hu,
Kakol OH BeN 0 TPaBMbl.

XpoHuyeckast HeCTabunbHOCTb Mile-
4eBOro CyCTaBa XapaKTepuayeTes
PELMANBMPYIOLLMM CMELLEHNEM,
KOTOpPOEe NpUBOAMT K NOTEPE ero
cTabunbHocTu. B cnyyae 3Haum-
TEMNbHOW NOTEPW KOCTHOW MACChI B
061acTV NepeLHe-HKHEN YacTu
cycTaBa PEKOHCTPYKLNS MSTKNX
TKaHen 4acTo 6bIBAET He CTONb
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Fig. 1: Schematic drawing of a large
bony glenoid defect with arthro-
scopic reconstruction using an
autologous iliac crest bone graft and
a capsulolabral refixation using knot-
less anchors

and durable treatment option
for bony-mediated anterior
shoulder instability. With the
advancement of arthroscopic
techniques and the develop-
ment of sophisticated instru-
ments and implants the apposi-
tion of the bone block can now
be performed via an all-arthro-
scopic approach (Fig. 1).

Surgical technique of arthro-
scopic glenoid reconstruction
Under general anaesthesia and
perioperative antibiotics the
patient is placed in the lateral
decubitus position. The arm
and the ipsilateral iliac crest
are prepped and draped in

a sterile fashion. The arm is
placed in 30° of abduction and
20° of external rotation with

5 kg of horizontal and 3kg of
vertical traction applied using a
special arm holder. A standard
posterior portal, an anterosupe-
rior, anteroinferior and a deep
anteroinferior portal are neces-
sary to perform this procedure.
A diagnostic arthroscopy is
performed through the poste-
rior portal. Concomitant lesions
such as rotator cuff tears,
biceps tendon pathologies or
capsulolabral lesions should be
addressed after the bone block

apposition in order to avoid ad-
ditional soft tissue swelling.

An anteroinferior working
portal is created superior to
the subscapularis tendon using
an outside-in-technique and a
Twist-In Cannula is inserted.
After creating an anterosupe-
rior viewing portal, the camera
is placed anterosuperiorly
using a switching stick. Hence,
a second Twist-In Cannula

is inserted into the posterior

portal under direct visualization.

The anterior and anteroinferior
glenoid rim and the capsulol-
igamentous complex can now
be evaluated thoroughly. If a
significant bony defect is pre-
sent, a so called “inverted-pear
glenoid” can be found (Fig. 2a).
The labrum is mobilized from

YCNELIHOW. XMPYpPruyeckne MaHm-
NyNSLUMM HA OTKPbITOM CycTaBe s
€ro CTabunmu3aummn UCnonb3ytoTes
Y€ [I0BOJbHO JABHO W B PasHbIX
Bapuauwsix. B nocnenHee spemst
ObInv ony6nMKOBaHb! pesynbTathbl
KITMHUYECKMX M PAAMONIOrNYECKMX
W“CCnefoBaHNi, B KOTOPbIX Obina
NPOLEMOHCTPMPOBAHA BO3MOX-
HOCTb @HaTOMWUYECKON PEKOHCTPYK-
LiMu CyCTaBa C UCMosb30BaHNEM
ayTOTPaHCMNaHTaHTa U3 rpebHs
MoAB3A0LIHON KOCTU 3apaHee
3afiaHHoi opMbl. [lokasaHa BbICO-
kas 3(h(HEKTUBHOCTb N HAAEXHOCTb
AaHHOr0 MEeTo/a B NeYeHnn nepes-
Heit HecTabuNbHOCTM NEYEBOro
cycTasa.

C BHeapeHneM apTPOCKOMMYECKMX
TEXHOMOrMiA 1 COBEPLLEHCTBOBAHM-
€M WHCTPYMEHTOB 1 UMMIAHTAHTOB
naTonorusi NieyYesoro cycrasa
Tenepb MOXET ObITb NOJHOCTHIO

Puc. 1: Cxematundeckoe nsobpaxerue
apPTPOCKOMUYECKOI PEKOHCTPYKLMM
KPYMHOro KOCTHOTO CYCTaBHOrO AedhexTa,
C MCMONb30BaHNEM ayTONOTMYHOM TKaHU
MOAB3AOLLHOMO rPe6HS 1 Kancyno-
CBSI30YHOI hrKcaLmm ¢ UCNonb30BaHNEM
HenpepbIBHOTO LUBA.

BblJie4eHa TONbKO J1Lb 3a CHET
apTpockonu4ecknx MeTonoB (pl/IC.

1).

Xupypruyeckas TeXHuKa apTpo-
CKOMUYECKOI PEKOHCTPYKLIMK
cycTaBa

Mo obLeit aHecTe3nei 1 npegone-
PaLMOHHbBIM CUCTEMHbIM BBE/E-
HUEM aHTMOMOTMKOB NaumeHTa
NepeBoasT B feKyouTanbHoe no-
NOXEHME. PyKy 1 pacnonoxXeHHbIn
Ha TOW X€ CTOPOHE NOAB3AOLLHbIA
rpebeHb NOArOTABAMBAIOT U
YKPbIBAIOT CTEPUIIbHBIMU NENEHKa-
Mu. PyKy pasmeLLaroT nog yrnom
30° oTBeaeHms 1 20° BHELLHE
pOTaLWK C 5 KI' TOPU3OHTANBHOM U
3 Kr BEpTUKaNbHOM TpakLmii ¢ no-
MOLLbIO CreumManbHoro gmkcatopa.
Mcnonb3ytoT CTaHAapTHbINA 3afHNIA,
nepeLHe-BepXHUiA, NepeHe-HUX-
HWiA 1 TY6OKMIA NEPeHe-HKHWIA
BapuaHTbl gocTyna. [juarHocTtu-
yeckast apTPOCKONMs OCyLLEeCT-
BNSIETCS Yepes 3afHui [OCTyn.
ConyTCTBYlOLLME MOBPEXAEHNS,
Takue Kak pa3pblis BpalLaTeNbHO
MaHXXeTbl, NaTONOrMs CBA3KM
6uuenca unu NoBpeXXAEHMS Kancy-
10-CBA304HOr0 annaparta, JOSKHb
ObITb YCTPAHEHbI Cpasy Xe nocne
COMocTaBNeHns 06JI0MKOB KOCTEW,
4TO6bI NPEAYNPEANTD farbHENLLEe
MNOBPEXAEHNE MATKNX TKaHeMn.
MepenHe-HWXXHWIA paboumii ocTyn
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Fig. 2a-d: Arthroscopic view via the
anterosuperior portal showing the
anteroinferior glenoid defect (2a), the
mobilization of the capsulolabral com-
plex (2b), the apposition of the bone
graft (2c) and the final result after
definitive graft fixation and repair of
the anteroinferior labrum using knot-
less anchors (2d).

the glenoid neck up to the 6
o'clock position, using either a
rasp or electrothermic instru-
ments (Fig. 2b). Afterwards the
glenoid rim and the scapular
neck are prepped using a
motorized burr to ensure ad-
equate bony healing. Adjacent
chondral defects are debrided
with a shaver and, if neces-
sary, microfractured at the

end of the procedure. A deep
anteroinferior portal is created
through the inferior parts of
the subscapularis. Another
Twist-In Cannula is inserted.
Next, the iliac crest bone graft
is harvested. The size and the
length of the graft respectively
are subject to the amount of
superoinferior and anteropos-
terior bone loss. A 2.5-3 cm x
1-1.5 cm x 1-1.5 cm tricortical
bone block is harvested. After
hemostasis and insertion of a
drain the wound is closed in a
standard fashion. Meanwhile,
the graft is cleaned off soft tis-
sue and contoured.

The arthroscope is again
inserted into the glenohumeral
joint via the posterior portal.
The Twist-In Cannula in the
rotator interval is temporarily
removed and the skin incision

enlarged approximately 1 cm
to allow passage of the graft.
Under direct visualization the
passage of the graft is dilated
either with expending scissors
or bluntly using the index finger
of the surgeon. The pre-shaped
bone block is inserted with a
straight clamp and placed be-
tween scapular neck as well as
the subscapularis and capsulo-
ligamentous complex (Fig. 2c).
Again, the scope is introduced
in the anterosuperior portal
and the Twist-in Cannula is
reinserted in the anteroinferior
portal using a switching stick.
The incision is closed near the
Cannula to avoid its loosening
during further instrumenta-
tion. Now, the graft is placed
anatomically at the scapular
neck. The level of the bone
block in relation to the glenoid
surface is ensured with the aid
of a switching stick introduced
through the posterior portal. A
significant lateral step-off has
to be corrected using a burr

OCYLLECTBNSETCS Bbille cybKancy-
J'IFIpHOﬁ CBsA3KK C UCNOJ1Ib30BAHMEM
«CHAPY KW BHYTPb» TEXHUKM Y
kaHtonm Twist-In Cannula. Mocne

OCYLLECTBAEHNS AOCTYNA Kamepy
NepeBOSAT B NepeaHe-BepXHIow
NO3MLMIO, MCNONb3YS TPYOKY-NPOBO-
AHuK. CnepoBatenbHo, yXKe Yepes
cekyHay Twist-In BBOAMTCS Yepes
0TBEPCTUE 3a[HEro JOCTyna nog
KOHTPONEM NPAMON BU3yanusaumm.
Tenepb nepeaHuii n nepeHe-
HUKHWIA y4aCTOK CYCTaBHOMO Kpas
1 Kancyno-cBA304HOr0 annapara
MOryT 6bITb MCCNEA0BaHbI U OLie-
HEHbl OTHOCUTENBHO XapakTepa ux
noBspexaexuid. Ecnu npucyTcTayeT
3HAYMTENbHBIA KOCTHbIN AedexT,
CyCTaB NPUHUMAET POPMY «nepe-
BEPHYTOW rpyLuu» (puc. 2, a).

CBA3KY MOGUNU3NPYIOT OT LLIENKM
cycTaBsa [i0 No3uumm «6 4acos»,
NCNONb3ys Kak paLLnmsib, TaK U
9NEKTPOTEPMUYECKNE UHCTPYMEHTDI
(puc. 2, b). Mocne aToro cycTaBHOM
Kpaw W LWenky nonatku obpabatbl-
BaKOT C NOMOLLbHO XVPYPrU4eckoro
ceepna. lNpuneratoLume xpsiLieBble

Puc. 2: Bua yepes aptpockon npu
nepeaHe-BepxXHeM JOCTyNe Ha nepeaHe-
HWXXHWIA CyCTaBHOM AecpexT (a),
MoBMM3aLMs Kancyno-CBS304HOT0
annapara (b), ycTaHOBJIEHWE KOCTHOrO
“MNNaHTaHTa (C) 1 vHanbHbIN
pesynbTat nocne OKOHYaTEeNbHOM
chukcaumn UMNNaHTaHTa u
BOCCTaHOBJIEHNS NEPEAHEHNHEN CBA3KM,
C MCMOJIb30BaHNEM HENPepbIBHOTO LUBA

(d).

[edeKTbl N0ABEPratoTCs Xupyp-
rMYeCcKoi 06paboTke € NOMOLLbH
Op1TBbI U, B CNy4ae HEOBX0AMMO-
CTH, MUKPOCOPaKLIMOHNPOBAHHIO
Ha 3aBepLuatoLLEeM 3Tane npoe-
Aypbl. [Ny60KMA NepeaHe-HKHWIA
LOCTYN OCYyLUECTBASETCS Yepes
HUXKHIOK YacTb CyOKamncynspHOro
npocTtpaHcTea. [pyras KaHions

K 3TOMY BPEMEHY y)XXe BBELEHa.
[anee nepexofsT K hopMmpoBa-
HUMIO TPAHCMAHTaHTA W3 rPe6Hs
NOAB3LOLLUHOM KOCTW. Ero WwnpuHa
W BAMHA ONPedEeNsoTCs CTENEHbIO
KOCTHBbIX MOTEpb Ha BEPXHE-HIKHEN
W NepeHe-3aaHen NOBEPXHOCTAX
CcycTaBa. YCTaHaBnMBatoT TPUKOP-
TUKabHbIA KOCTHbIA (hparMeHT
2,5-3 x 1-1,5x 1-1,5 cm. Mocne
LOCTUXKEHWS reMocTasa 1 us-
BMEYEHWs Apenu paHy 3aKpbiBaroT
CTaHAapTHbIM ¢nocoboM. TpaHc-
MAAHTAHT OYULLAETCS OT YaCTUYeK
MSITKUX TKaHel 1 KOHTYpUpyeTCs.

ApTPOCKON NOBTOPHO BBOASAT B
Nne4yeBoi CycTas, CMomb3ys 3a-
AHuiA gocTyn. Twist-In Kantonio Bpe-
MEHHO M3BJIEKAIOT M PACLLMPAIOT
MECTO AOCTYNa NPUBIN3MTENBHO Ha
1 M, 4TO6bI BBECTU TPAHCMIAHTAT.
[MoA KOHTPONEM MPSMOIA BU3yaNK-
3aumv JOCTyN ANs BBEEHNS TpaH-
NNAHTaHTa PaCLLMPSIOT HOXHULAMM
WK ykasaTenbHbIM nansLem. 3a-
FOTOBEHHbI KOCTHBIA MMAAHTAHT
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Fig. 3: Schematic depiction of an
arthroscopic acromioclavicular joint
stabilization using modern pulley-
system like implants (i.e. Tight-Rope,
Arthrex, Fl, USA)

after definitive graft fixation.
After correct positioning of the
bone block a special drill sleeve
is introduced via the deep an-
teroinferior portal and placed at
the inferior end of the graft. An
integrated K-wire placement
sleeve has to lie at the transi-
tion of the distal to the medial
third of the bone block point
superiorly. The Twist-Drill guide
is pressed on to the graft and

a 1.0 mm K-Wire is placed as
deep as the posterior cortical
wall of the scapular neck for
temporary bone block fixa-
tion. Another 1.0 mm K-wire

is placed through the actual
drill sleeve. To ensure parallel
placement, the K-wire may be
placed via the cannulated drill.
If necessary, a 1.6 mm K-wire
can be placed via the anteroin-
ferior portal or percutaneously
to guarantee rotational stability
of the bone block. The inferior
K-wire is overdrilled using a
cannulated drill under direct
visualization. Next, the thread
cutter is inserted manually
over the K-wire. The K-wire is
removed, the first Bio-Com-
pression Screw is inserted and
placed 1-2 mm below the gle-
noid level. The Twist-Drill Guide
is now rotated 180° clockwise
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(right shoulder) or counter-
clockwise (left shoulder) with
the first K-wire remaining in the
K-wire placement sleeve as a
rotational center. The second
drill hole is placed parallel and
superior to the first one in the
same way and the second
Bio-Compression Screw can
be inserted parallel to the first
one. The graft surface can be
smoothed with a shaver and,
if necessary, a lateral step-off
may be removed and the bone
block made level with the gle-
noid surface. Next, the antero-
inferior labrum is reattached to
the original glenoid rim using
a knotless anchor. Two ad-
ditional knotless anchors are
used for reconstruction of the
anterosuperior labrum, so that
the anterior part of the graft is
partly covered (Fig. 2d). Finally,
other accompanying lesions
such as chondral defects, rota-
tor cuff tears, biceps tendon
pathologies or HAGL-lesions
can be addressed.Finally, the
arthroscopic portals are closed
in a standard fashion.

In our department performed
mid-term follow-up studies

of this anatomic arthroscopic
reconstruction technique show

BBOLAT, MCMOMb3YS 3aXKUM, U pas-
MELLaT MeXay LUEHKON nonaTku
1 Kancyno-cBA304HbIM annaparom
(puc. 2, ¢). 3aTem cHoBa Yepes
nepenHe-BePXHUiA LOCTYN BBOAAT
apTpockon, a KaHono Twist-in
BO3BPALLAIOT, UCMOMb3Ys NepeaHe-
HWKHUIA JOCTYN U TPy6KY-NpOBo-
AHWK. Pa3spes 3akpbIBalOT pafom ¢
KaHtonei, YTobbl NPefynpeauTh ee
MOTEPHO B X04€ AANbHENLINX MaHK-
nynsumin. Tenepb TpaHCMNAHTaHT
PacnooXeH B aHaTOMUYECKO
Lueiike nonaTku1. YpoBeHb pacnoso-
XKEHUS UMMNAHTAHTA OTHOCUTENBHO
NOBEPXHOCTU CyCTasa onpefenseT-
Cs1 C MOMOLLbK TPYOKM-NPOBOAHMKA
Yepes 3afHuiA gocTyn. 3Hauw-
TENbHOE NaTepanbHOe CMELLeHe
MOXET 6bITb CKOPPEKTUPOBAHO C
MOMOLLIbIO XMPYPTUYECKOro ceepra
nocne 3asepLueHns gukcaumnm
NMMNaHTaHTa.

[anee cneumanbHyto apenb BBOAAT
yepe3 rnybokuid nepeaHe-HUKHWA
AOCTYM 1 pacronaratoT Ha HUXHEM
kpae TpaHcnnaxTadTa. Cnuua
KupuwHepa (K-cnuua) nomxHa 6biTb
pa3meLLeHa CBepxy, B Hanpasne-
HUM OT AUCTANbHOM K MEANANbHON
TPETW KOCTHOrO TPaHCMNaHTaHTa.
Twist-Drill npoBogHWKOM faBAT Ha
rpadT, v 1,0 MM yyacTok K-cnnupl
PasMeLLaoT Ha TOW Xe rnybuHe,
4YTO W 3a[HAS NOBEPXHOCTb LLIENKM

Xupyprusinneya

Puc. 3: CxemaTunyeckoe onucaHve
cTabunmaaumy HeCcTabunbHOCTH
aKpOMUANBHO-KIKOUYUYHOTO COUNEHEHMS

C MCNOMb30BaHNEM COBPEMEHHBIX
nmnnauTaHTos (B T.4. Tight-Rope, Arthrex,
FI, USA)

nonaTku, Afs BPEMEHHON (K-
cauum koctei. [ipyroi y4acTok
K-cnuub! annHon 1,0 MM BBOASAT
4epes3 NpPOCBEPeHHbIN kaHan. Ans
NPaBMUILHOIO 1 TOYHOTO pasMelLLe-
HUS CMWLbI UCMONB3YHOT CBEpNA U
KaHionu. B cnyyae Heobxoaumo-
cTv 1,6 MM K-crvua MOXET BbITb
BBE[ieHa Yepes nepeaHee-HKHUIA
LOCTYN UM YPECKOXHO ANS rapax-
TUPOBAHHON POTALMOHHON CTabunb-
HOCTM KOCTHBbIX CTPYKTYP. HXHSS
KOHeL, K-crmubl BBOAUTCS C NOMO-
LLbO CBEpNA-KaHKMM N0 KOHTPO-
neM npsMoii Bu3yanuaauuu. [anee
BPYUHYO BBOAST YCTPOICTBO ANst
o6pe3anus HuTel. Cnnuy ussneka-
10T, BBOAAT NEPBbIA BUOKOMMPEC-
CMOHHbI BUHT (Bio-Compression
Screw) u paameLLatoT ero Ha 1-2
MM HXeE YpoBHS cycTasa. 1poBo-
Aruk ans ceepna Twist-Drill Teneps
passepHyT Ha 180° rpasycos no
4acoBOM CTPENKE (eCAM 3TO NpaBoe
MNeyo) MM NPOTMB (NEBOE NfEY0),
nepsas Cnvua npu aToM 0CTaeTCs B
NPOCBEPNIEHHOM KaHane B ka4ecTse
POTALMOHHOTO LeHTpa. Bropoe
0TBEPCTME LenatoT napaniefbHo

W BblLLIE OTHOCUTENBHO NEPBOro B
TOM € HanpaefeHun, a BTOPOiA
OMOKOMMPECCHOHHBINA BUHT AOSMKEH
ObITb BBEfIEH NApaniensHo nepso-
My. [10BEPXHOCTb MMNNAHTaHTa
MOXXHO 06paboTaTh C NOMOLLbHO
OpUTBbI, B Ciy4ae HeobX0AMMOCTH
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Fig. 4a-d: Arthroscopic view via the
anterolateral portal showing the un-
dersurface of the coracoid arch after
placement of the first transclavicular-
transcoracoidal K-wire (4a), overdrill-
ing and insertion of a nitinol suture
passer via the drill (4b), placement
of the second tunnel (4c) and finally
the insertion and orientation of the
inferior buttons of the pulley-like
implants (4d).

promising results in restoring
the stability of the shoulder
joint while preserving the
integrity of the subscapularis
tendon.

Acromioclavicular Joint
Instability

Acromioclavicular joint disloca-
tions are one of the most com-
mon injuries of the shoulder
girdle, especially in young and
active patient population. Typi-
cally, these injuries result from
a direct fall on the shoulder,
e.g. during a bike accident,
leading to a depression of

the scapula relatively to the
clavicle. Recently, arthroscopi-
cally-assisted techniques, that
reestablish the anatomy and
stability of the AC-joint using
pulley-like implants, have been
developed for the treatment of
acromioclavicular joint instabili-
ties (Fig. 3).

Surgical technique of
arthroscopic AC-joint
reconstruction

The procedure is performed
under general anaesthesia
and perioperative antibiotics
the patient is placed in the
beach-chair position with the
ipsilateral arm and shoulder

prepped and draped in a sterile
fashion. In addition to a two
centimeter incision on top of
the clavicle, a posterior and
lateral viewing portal and an
anteroinferior working portal
are used for this procedure.

A diagnostic arthroscopy is
performed via the standard
posterior portal. In cases of gle-
nohumeral concomitant lesions
those are treated first. After
the diagnostic arthroscopy, an
anteroinferior working portal
just above the subscapularis
tendon as well as a transten-
dinous lateral viewing portal
approximately one centimeter
posterior to the anterior border
of the supraspinatus tendon
are hence established using
the outside-in technique. The
incision of the lateral viewing
portal is made parallel to the
tendon fibres of the supraspi-
natus and the deltoid in order
to minimize the trauma of
access. A two centimeter sag-
ittal incision is made over the
clavicle approximately three

MOXXHO YCTPaHUTb flaTepanbHoe
CMeLLeHNe, Ans MOHOro CooT-
BETCTBMS NOBEPXHOCTU CyCTaBa.
[lanee ¢ NoOMOLLbIO rNaakoro
dhukcaTopa NepefHe-HUKHAS
CBSi3Ka NPUKPENNSETCs K CycTas-
HOMY Kpato, [1Ba AOMONHUTENbHBIX
chukcaTopa MCnonb3yoT Ans
PEKOHCTPYKLMM NepefHe-BEPX-

Hel CBA3KW TakiM 06pa3oM, 4To
nepejHss YacTb TPAHCMNAHTaHTa
0CTAeTCs YaCTUYHO 3aKPbITON
(puc. 2, d). 3atem nepexoasT K
APYTUM MOBPEXAEHNAM — XPALLA,
BpaLLaTeNbHON MaHXEeTbl, CBA3KN
ouLenca unu Tak HasbIBaeMbIM
HAGL-nospexaenusam. B 3akntoye-
HUK apTPOCKOMMYECKME 0TBEPCTHS
3aKpbIBAKOT CTAHAAPTHbIM 06pa-
30M.

B Hawewm oTaeneHumn nonyyeHsi
MHOro06eLLatoLLmMe NPOMEXYTOY-
Hble Pe3ynbTaTbl MCCNEA0BAHMS
9(PhEKTMBHOCTY BbILLEOMMCAHHOM
apTPOCKOMUYECKOW PEKOHCTPYK-
LiMK, NO3BONSIOLLIEN BOCCTAHOBUTD
CTabuNbHOCTb NMNIEYEBOro CyCTaBa,
COXPaHWB LeNoCTHOCTL Noaona-
TOYHOIO CYXOXKUNNS.

Puc. 4: ApTpockonnyeckuii Bug vepes
nepeaHe-60K0BOW AOCTYN HUXHEN
MOBEPXHOCTM KItOBOMOAOBHOT0 0TPOCTKA
nonaTtkv Nocne YpeckmoUnIHo-
KMtOBOBWAHOTO Pa3MELLEHNs CnLbl
KupwHepa (a), npocsepnneanne

1 BBEieHWe MPOBOAHMKA Yepes3
NpoCBepNeHHbIit kaHan (b),
pacnonoXXeH1e BTOPOro TyHHENS (C) v
OKOHYaTeNbHOe BBEAEHWE 1 pasMeLLeHne
HWXXHE YacTy UMNNaHTaHTa T1na LWK1Ba
(ponmkoBoro 6noka) (d).

MoBpexpaeHns akpoMmanbHo-
KJIIOYNYHOO COUNIEHEHUS
BbIBMXM aKpOMUANBHO-KITHOUMYHOTO
cycTasa (COUneHeHus) — ofHa u3
Hanbonee 4acTo BCTPEYAOLLMXCS
TpaBM, 0COBEHHO CPEaN MONOAbIX
W aKTUBHbIX NALMEHTOB. B TUNny-
HbIX Cly4asix Takoe noBpexzaeHue
BO3HMKAET B peaynbTare NpsMoro
NafieHns Ha nneyo, BKYas nage-
HUWE C Benocuneaa, NpUBOASLLEE K
CMELLIEHNIO NONATKN OTHOCUTENBHO
Kntounubl. B nocneaHee Bpems,
Obinn paspadoTaHsl 3 exTmBs-
Hble apTPOCKOMNYECKNE TEXHUKU
BOCCTAHOBMNEHWS aHATOMUYECKON
LIeNOCTHOCTM U CTAbUNbHOCTH
akpoOMUanbHO-KKOUMYHOrO CycTaBa
C MCMOMb30BAHNEM UMMAHTAHTOB,
CKOHCTPYMPOBAHHBIX KaK PONMKO-
BbliA 610K (LUKuB) (puc. 3).

Xupypruyeckue TEXHUKN apTpo-
CKOMMYECKOIA PEKOHCTPYKLUM
aKpOMUasnbHO-KJIIOYUYHOIO
cycTaBa

lMpoueypy NpoBoAsdT Nog obLuei
aHecTesnei, ¢ NpeaBapuUTeNbHbIM
npenonepaunMoHHbIM BBEAEHNEM
aHTMOMOTUKOB. |_|aLlVIeHTa no-
MELLAKT B CeumanbHoe Kpec-
NO-LUE3OHT, NOAroTaBAMBaOT
uncunatepanbHble PyKy U nnevo,
06KJ'Ia,E|,bIBaFI MX CTePUIbHbIMK
nenexkamu. B [IONOJIHEHME K 3TOMY
LenakT CaHTUMETPOB I paspe3
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Fig. b: Postoperative radiograph
showing the final results after arthro-
scopic double Tight-Rope AC-Joint
reconstruction

centimeters medial to the AC
joint. With the aid of a small
periosteal elevator the supe-
rior surface of the clavicle is
cleared off soft tissue. Using a
switching stick the arthroscope
is then introduced through

the anterolateral portal. Now,
the subcoracoidal space and
the base of the coracoid are
prepped with the aid of a radi-
ofrequency ablation device or a
shaver introduced through the
anteroinferior portal. The aim
is to obtain a clear visualisa-
tion of the undersurface of the
coracoid arch through which
the drill holes are to be made.
Therefore an anterior cruciate
ligament drill guide and mark-
ing hook is introduced through
the anteroinferior portal under
direct visualization and placed
under the medial part of the
coracoid while its other end
(the drill sleeve) is placed over
the desired entry point about
4.5 cm from the lateral end of
the clavicle. An image intensi-
fier is used in all cases for the
correct placement of the drill
holes and reduction of the AC
joint. The first oblique drill hole
(transclavicular-transcoracoidal)
is made from superomedial

in line of the previous conoid
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ligament. With the drill guide
held in this position and under
a clear arthroscopic view of
the marking hook, a 2.0 mm
K-wire is drilled through the
clavicle and the base of the
coracoids (Fig. 4a). The K-wire
is overdrilled using a cannu-
lated drill bit (4.0 mm) after
which a nitinol suture passer is
inserted into the subcoracoid
space through the drill (Fig.
4b). The nitinol wire is retrieved
via the anteroinferior portal.
The cannulated drill bit is then
removed and both ends of the
nitinol suture passing wire are
held with a clamp. The second
transclavicular-transcoracoidal
drill hole in line of the trapezoid
ligament is established approxi-
mately 2 cm lateral to the first
one in a similar fashion (Fig.
4c). After overdrilling of the
K-wire the nitinol suture passer
is introduced and retrieved via
the anteroinferior portal. Now
the two pulley-like implants
(i.e. Tight-Rope, Arthrex, FI,
USA) are attached to each
nitinol suture passer and pulled
from the other end under
arthroscopic control until the
ovalic shaped button is flipped
beneath the coracoid arch. A
grasper is used to place both

Ha BEPXYLLKE KIIOUNLbI, TAKXKE
UCMONb3YHOT 3a[HuiA 1 6OKOBOM
0030pHbIA JOCTYN U NepesHe-HUX-
Huit paboumid. [inarHocTnyeckas
apTPOCKONMS OCYLLECTBASETCS Ye-
pe3 CTaHAAPTHbIA 3afHWIA JOCTYM.
B cnyuae noBpexaeHns nne4esoro
CycTaBa BHUMaHe, B NepByto
ovepesb, yaenstot emy. Mocne
AMarHoCTUYECKON apTPOCKOMNuM
OCYLLECTBAMOT NEepeSHE-HUXKHHIA
paboumin JOCTYN NPSIMO NOJ, Cy6-
KancynspHo¥ CBA3KOM 1 4pescy-
XOXMJTbHbIA 60KOBOM 0630PHbIN
AOCTYN NPUMEPHO Ha 1 CM K3aam OT
nepejHero Kpas CynpacnuHanbHoi
CBSI3KW, KOTOPble HEOOXOANMbI AN1st
BbIMOSTHEHNS TEXHUKN «CHAPYXM-
BHYTPb>.

Pa3pes ans 6okosoro 0630p-
HOro OCTYNa OCYLLECTBNSIOT
napannenbHO BOIOKHaM Cynpa-
CMUHAMBHOIO CYXO0XMNNS, YTOObI
MMHUMW3MPOBATL TPABMATU4HOCTb
BMeLLaTenscTea. CaHTMMETPOBbIN
carruTanbHbli paspes fenatot
NpU6N3NTENBHO HA 3 CM BbILLE
KmtounLbl. C nOMOLLbIO HEBOSb-
LLIOro NepUOCTanbHOro anesartopa
BEPXHHOH0 NMOBEPXHOCTb KIHOUMLbI
OUMLLAIOT OT MSATKMX TKaHeM.
Ncnonb3yst TpyoKy-NpOBOAHVK,
apTPOCKON BBOAAT Yepes nepes-
HenaTepanbHbld ocTyn. Teneps,
NCNONb3ys NEPEeLHE-HUXXHWA J0-

Puc. 5: MocneonepaunoHHas
panvmorpadusi AeMOHCTpUpyeT
(huHanbHble pesynbTarhl
apPTPOCKOMUYECKO PEKOHCTPYKLMK
aKkpOMUaNbHO-KKOUYUYHOO COUNEHEHMS
MeToAoM ABonHoro Tight-Rope.

CTyn, NOAK/OBOBMAHOE NPOCTPAH-
CTBO W OCHOBAHWe KOBOBUAHOMO
OTPOCTKA KOCTH NOAr0TaBNMBAIOT C
MOMOLLb0 PAAMOYACTOTHOrO abns-
LIMOHHOr O YCTPOCTBA UM BPUTBSI.

OT0 AenaeTcs ¢ Luenbio obecne-
YWTb JOCTATOUHYIO BU3yanu3aumto
HWXKHE NOBEPXHOCTY KNOBOBMA-
HOro 0TPOCTKA BO BPEMS MPO-
CBEPIMBAHMS B HEM OTBEPCTHS.
[lanee npoceepnmBatoT KaHan Ans
nepefHei KPeCTOBUAHOM CBSA3KM,
MapKMPOBOYHBINA KPHOK MPOBOAAT
uepes nepesHe-HMKHUIA JocTyn

W pasMeLLatoT NoL MeLNanbHoM
4acTbiO KIHOBOBMAHOIO OTPOCTKA,
B TO BPEMS KaK [pyron ero KoHew|
BbIXOAMT Haf npeanonaraeMbiM
MECTOM 0TBepCTUs, Ha 4,5 CM
BbILLE laTepanbHOro Kpas Kito-
unubl. Yeunutenb n3o6paxenms
UCMONb3YHOT BO BCEX CyYasx Ans
NPaBMIIbHOM NOKaNM3aLmmn 0TBep-
CTWI M BOCCTAHOBNEHMS aKPOMM-
anbHO-KMOUNYHOrO COYNEHEHNS.
[MepBoe 0TBEPCTHE (Yepes KunLy
W KIOBOBMAHBIA OTPOCTOK 110NaTkm)
[enaoT BepxHe-MeamanbHo, B CO-
OTBETCTBUM C MECTOM MOMNOXEHMS
KOHYCOBWHOM CBS3KM.

C noMoLLbHo HanpaeuTens ceep-
na, yAEP>XMBAIOLLEro ero B 3TOM
no3uumm, NoA KOHTPONEM ap-

TpOCKOI‘IVIl-IeCKOﬁ BM3yanu3auumu
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Fig. 6: Schematic drawing of a
knotless double row supraspinatus
tendon reconstruction.

inferior buttons parallel to each
other and perpendicular to

the coracoid base (Figure 4d).
Now the assistant supports
the weight of the arm and the
surgeon pulls on the No. 5
Fiber-wire sutures of the Tight-
Rope devices thereby reducing
the AC joint anatomically under
x-ray control. In order to ensure
that both TightRopes are under
equal tension this is performed
by alternating the pull between
the two devices. Once reduc-
tion is achieved the medial
sutures are knotted first fol-
lowed by the lateral ones. The
superior incision is closed in
two layers including the repair
of the deltotrapezial fascia over
the sutures and the supe-

rior buttons. The arthroscopic
portals are closed in a standard
fashion. Postoperatively radio-
graphs are taken (Fig. b).

In our hands this combined
arthroscopically assisted and
image intensifier controlled
double TightRope technique
using implants of the first
generation represents a safe
technigue and yields good

to excellent clinical results
despite the presence of partial
recurrent vertical and horizontal

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

AC joint instability. Short- and
medium term clinical and
radiologic results of modern
arthroscopic methods are at
the least comparable to open
techniques. Here, a second
surgical intervention for implant
removal is not obligatory.

Rotator Cuff Tears:

The spectrum of rotator cuff
injuries ranges from so-called
partial defects to massive tears
of several tendons. The inabil-
ity to center the humeral head
in the glenoid fossa can lead to
physical symptoms like pain,
weakness, decreased range of
motion and sometimes instabil-
ity. Symptomatic smaller de-
fects usually produce pain with
overhead activities, whereas
massive tears may lead to a
functional deficit. Both small
partial defects as well as large
or massive complete tears of
the rotator cuff are today a
domain of arthroscopic surgery.
In early days, arthroscopic
single-row repair was consid-
ered the standard technique

MaHUMynsUMiA KpoYKa, NpocBepv-
BatoT kaHan 2,0 mm ans K-cnuupl,
KOTOPY'O MPOBOAAT Yepes KMoUmLy
W KIOBOBMAHBIA OTPOCTOK NI0NATKM
(4 MM), nocnie Yero vepes npo-
CBEPJIEHHOE 0TBEPCTME B NMOLKITHO-
BOBWAHOE NPOCTPAHCTBO BBOAST
MPOBOAHMK HUTUHONOBOW HNTY (pKC.
4, b). 3aTemM NpOBOAHWK M3BMEKAIOT
yepe3 nepesHe-HKHKIA nopTan.
KaHtonto-cBepno Takxxe u3snexa-
10T, @ 062 KOHLA HUTUHOMNOBOW HUTY
3aKPENNSHT C NOMOLLbH 3aXXMMOB.
BTopoe YpeckmoUM4HO-4YPECKHo-
BOBWAHOE 0TBEPCTHME HA YPOBHE
TpanewumBIUaHON CBA3KKM AENatoT Ha
2 CM NnateparnbHee NepBoro Tem xe
€nocobom (puc. 4, c).

[Mocne Yero BBOAAT NPOBOJHUK, a
3aTeM WU3BMEKAIOT Yepes nepes-
He-HYWXXHWA pocTyn. Teneps 06a
UMMNaHTaHTa (PONMKOBOro 6110Ka)
(i.e. Tight-Rope, Arthrex, FI, USA)
BKNaAbIBAIOT B COOTBETCTBYHOLLNE
MPOBOAHUKM M TAHYT C APYroro
KOHLia N0A apTPOCKOMUYECKIM
KOHTPOMEM, NoKa 0BanbHoE 0T-
BEPCTME HE OKAXKETCS NPUXKaThIM
K KNHOBOBWHOMY OTPOCTKY. 3aXXKnUM
WCMOSb3YHOT, Y4TOObI PACTONOXMTH

Xupyprusnneya

Puc. 6: CxemaTtnyeckoe n3obpaxerue
MPOBELEHNS PEKOHCTPYKLNM HAJ0CTHOMO
CYXOXXUNUS [BYXPSLHBIM HENPEPbIBHBIM
LUBOM.

06a 0TBEPCTMS NapannenbHo U
NepPNEHANKYNSPHO OCHOBAHMIO
KMHOBOBUAHOIO 0TPOCTKA (pUC. 4,
d). Tenepb accucTeHT npuaep-
XXUBAET PyKy NauneHTa, a xmpypr
BBoAMT cnmuy Ne 5 Fiber, ncnons-
3ys ycTpoiicTso Tight Rope, ans
BOCCTAHOBMNEHUS aKpOMUNbHO-
KIFOUMYHOTO COUNEHEHMSA MOA KOH-
TpONeM PeHTreHocKonuu. YTobb!
ybeanTbes, 4to 06e TightRope pac-
MONOXEHbI NOS, HY>XXHbIMM CBSA3KA-
MM, YePeayHOT HaTsKEeHne MexXay
OfHUM W [ipYruM YCTPOMHCTBOM. [Mo-
Cre 3aBepLLeHnst peayKunm1 3sne-
KaroTCs MeananbHbIe MPOBOAHNKY,
a BCMef 3a HUMK — nateparnbHble.
BepxHuii paspes 3akpbIBaoT ABYMS
CNosiMK, BKMKOUAs BOCCTaHOBNEHWE
AenbToTpaneumnesniHon cacumu
NOBepX LUIBOB W BEPXHET0 0TBEP-
CTus1. APTPOCKOMUYECKME [OCTYMb
3aKpbIBAKOT CTAHAAPTHbIM CMOCO-
6oM. 3aTeM 0653aTeNbHO NPOBOAAT
nocrneonepavLymoHHyto paavorpa-
uto (puc. 5).

Pa3paboTtaHHas Hamu apTpocKonu-
YeCKU- ¥ PEHrEHKOHTPONMPyemas
TexHuka TightRope ¢ ucnonb3osa-
HWEM UMMNAHTaHTOB NepBOro No-
KoneHus 6NOYHOro TMNa nokasana
OT/IMYHblE PE3yNnbTaTbl B KAYECTBE
6e30nacHoro v apeKTUBHOrO
MeTo/a NEYEHMs YaCTUYHON
PELMANBMPYHOLLEN BEPTUKAMBHO
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Fig.7a-d: Arthroscopic view via the
posterior portal showing a supraspi-
natus tendon tear (7a), placement of
knotless anchors with Fiber-Tapes
(Arthrex, FI, USA) attached into the
greater tuberosity (7b), suture pen-
etration of the supraspinatus tendon
(7¢) and the final repair after double
row knotless tendon reconstruction
(7d).

for rotator cuff repair. More
recently, double-row repairs
were introduced. The potential
benefit of the latter technique
represents the enlarged foot-
print coverage, a more solid
fixation due to better force
distribution and an increased
initial fixation strength which
eventually should lead to
superior clinical and radiologi-
cal results. With the advance-
ments of double-row repairs
even knotless tendon recon-
struction techniques have been
developed which are supposed
to better distribute pressure to
the tissues underneath, hence,
reducing tendon damage com-
pared to classic double-row
repairs (Fig. 6).

Surgical technique of arthro-
scopic knotless double-row
supraspinatus tendon repair
The surgical procedure is
performed with the patient in
the beach-chair position under
general anaesthesia. Preop-
eratively intravenous antibiot-
ics are administered. Routine
portals are used. A diagnostic
arthroscopy via a standard
posterior portal is performed.
In cases of biceps tendon
pathology a biceps tenotomy

or tenodesis is performed first.
The supraspinatus tendon
defect is evaluated via the
posterior portal (Fig. 7a). After
debridement of the cuff and
the greater tuberosity two
knotless anchors with lace-like
sutures (Fiber-Tape, Arthrex, Fl,
USA) are inserted via the ante-
rolateral and the lateral portals
(Fig. 7b). The arthroscope is
now switched into the subacro-
mial space via a posterolateral
portal. The sutures are passed
through the tendon using dif-
ferent penetration devices in

a mattress stitch configuration
(Fig. 7c).

Afterwards the anterior limb of
the Fiber-Tape of the anterior
and the posterior anchor are re-
trieved laterally, brought under
slight tension and fixed with
another knotless anchor distal
to the tip of the greater tuber-
osity without knot-tying. The
same procedure is repeated
with the posterior limb of the

W1 TOPU3OHTANBHOM aKpoMUanb-
HO-KMKUNYHOU HECTAOUMBHOCTY.
KnuHnyeckne n pagnonoruyeckne
pesynbTaThbl KPAaTKOCPOUHBIX 1
CPELHEeN NPOJOMKMTENLHOCTM UC-
CnefoBaHni NPUMEHEHNs COBPe-
MEHHbIX apTPOCKOMUYECKUX TEXHUK
BMOJTHE CPaBHUMbI C pe3ynbTatamu
OTKPbITbIX BMeLIATENLCTB. K

TOMY )€ BO BTOPOW OMnepaLymm no
yOaneHuo UMNIaHTaxTa nocne
apTPOCKOMMYECKMX BMELLATENBCTB
HET HEOOXOAUMOCTM.

MoBpexaeHns BpalLaTenbHoOM
MaHXeTbl

CnekTp NoBPeXAeHMiA BpaLLaTeb-
HOW MaHXXETbl BAPbUPYET OT TaK
Ha3blBaeMbIX napumanbHbix Aedek-
TOB 10 MAacCHBHbIX NOBPEXAEHNI
HECKONbKUX CyXxoxunuit. CmeLeHne
OT LEHTPabHOr0 MONOXEHHS 1o-
NOBKM NEYEBOM KOCTHU B CYCTABHOM
SMKe BEAET K MOSBNEHMIO Taknx
CUMNTOMOB, KaK 6071b, CNabocTs,
CHXEHWE 006bema ABUMXKEHWIA B
Nne4eBoM CycTaBe, HeCTabub-
HOCTb CcycTasa. MeHbLUMe NoBpeX-
AEHUS, KaK Npasuio, NposiBNSOTCS

Puc. 7: Bua yepes aptpockon Ha
NOBPEXAeHNe HAAOCTHOO CyXOXMUKs
Yepes 3afH1i JOCTyn (a), HanoxeHue
HEMPEPbIBHOrO LUBA C UCMONIb30BAHNEM
Fiber-Tapes (Arthrex, FI, USA),
NPUCOEANHEHNE K B0NbLIOK 6YrpucToCcTy
(b), npoLumBanme cyxoxunus (c) u
OKOHYaTeNbHOe BOCCTAHOBIEHME C
MOMOLLBK ABYXPSIAHOTO HEMPEPLIBHOIO
wsa (d).

60nbto, 6onee 06LUMPHBIE — DYHK-
LIMOHaNbHbIMW HapyLLeHUaMA. Kak
MPK YACTUYHBIX, TaK M 3HAYNTENb-
HbIX MOBPEXAEHNSX BpaLLATENbHO
MaHXXeTbl HA CErOAHSILLHMIA AEHb

B KITMHUYECKOW MPAKTUKE LUMPOKO
MPUMEHSIKOTCS apTPOCKOMUYECKME
onepauuu. PaHee npu noBpexae-
HUSX POTALMOHHON MaHXXETbI Ans
O[IHO3TanHbIX BOCCTAHOBMUTENbHbIX
onepauui npuMeHsnacs CTaHAapT-
Has TEXHUKA.

[MoTeHUManbHbIA yCrex HOBbIX
TEXHONOrMiA CBA3aH C WX 60MbLUEN
YHUBEPCANbHOCTHH U HAAEXKHO-
CTbto (hukcaumn 6narogaps 6onee
(P131ONOrMUHOMY pacrnpeseneHuno
CHI, [ENCTBYIOLMX HA MaHXeTy. B
COYETaHWM C YCOBEPLLIEHCTBOBAH-
HOW NEPBUYHOMN (hMKcaLnen OHU MO-
ryT NokasaTb 3HauMTenbHO 6onee
BbICOKME KIMHUYECKME U PAANONO-
rmyeckue pesynbtatsl. Hanbonee
4acTo BOSHUKAET HEOOXOAMMOCTb
MPYMEHEHNS IBYX3TarnHoro Boc-
CTaHOBNEHWS, B CBAA3M C 3TUM ObInn
pa3paboTaHbl COOTBETCTBYHOLLME
TEXHUKM PEKOHCTPYKLMM, MO3BO-
NSOLLME YMEHBLUMTL AaBNEHWE Ha
HU3neXallme TKaHu, W, cnefosa-
TEMbHO, YMEHbLUMTL CTEMEHb TPAB-
MaTM3aumm1 CyxoXXunns B CpaBHe-
HWK C KNACCUYECKUMI METOMKAMM
[BYX3TanHOW PEKOHCTPYKLMK (puC.
6).
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anterior and of the posterior
anchor creating a bridging con-
struct on top of the repaired
tendon (Fig. 7d). Afterwards a
subacromial decompression is
performed if indicated.
Currently published clinical
studies cannot emphasize a
clearly superior technique at
this time. Available radiographic
follow-up studies suggest a
potential beneficial effect of
double-row reconstruction

on structural integrity of the
reattached tendon or reduced
recurrent defect rates, respec-
tively.

Conclusion

Arthroscopic and minimal-
invasive treatment strategies
of shoulder instabilities, acro-
mioclavicular joint dislocations
and rotator cuff tears have
shown a tremendous develop-
ment during the last decade.
Although, most of the modern
procedure still have to stand
the test of time in long-term
follow-up studies. However,
the short- and midterm results
have shown that even complex
reconstructive technigues can
be performed accurately and
successfully using arthroscopic
techniques preventing the dis-
advantages of traditional open
methods.

Xupypruyeckas TexHuka apTpo-
CKOMWUYECKOI PeKOHCTPYKLWK
Hafl0CTHOrO CYXOXNNus
HenpepbIBHbLIM ABYXPAAHBIM
WBOM

MaumeHTa pacnonaratoT B Kpec-
Ne-1Ue3N0Hre, NPOBOAST 06LLYH
aHecteanto. [NpeaBapuTensHo
NPOBOAAT KYPC aHTUOMOTUKOB.
Acnonb3ytoT 06bl4Hble JOCTYMbI.
[lnarHocTuyeckyro apTpoCKONMIo
NPOBOAAT Yepe3 CTaHAAPTHbIN 3a-
LHWA pocTtyn. B cnyyasx natonorum
CBA3KYW BuLienca B Nepsyto 04epesb
NPOBOAAT TEHOTOMMIO UNW TEHOAe-
3uc. [ing BOCCTAHOBNEHNS MOBPEX-
AEHUIA HAAOCTHOrO CYXOXXUNMS
MCNONb3YIOT 3aAHNIA JOCTYN (puC.
7, a). Mocne caHauum MaHXeTbl 1
6OnbLLOI BYrpuUCTOCTH ABA rNafKuX
chukcaTopa ¢ Kpy>KeBonog0o6HbIM
WwoBHbIM MaTepuanom (Fiber-Tape,
Arthrex, FI, USA) BBogAT Yepes
nepefHe-60K0BOY UMK BOKOBOVA
LOCTynbI (puc. 7, b). ApTpockon
NepeBoasT B Cy6akpoMuansHoe
NPOCTPAHCTBO NOCPELACTBOM 3afHe-
60K0BOro JOCTYNA M NPOLMBAKOT
CYXOXXMNNS MATPACHbIM LUBOM (pHC.
7, ¢). [ocne Yero nepeaHuin KoHew
HuTY (Fiber-Tape) nepesHero u
3a/iHero hukcatopa Bo3spalLaoT
natepanbHo, NPOTSHYB ¢ He6ob-
LUWM YCUIIMEM W 3aKPENKB ero,
COEMMHSIOT C APYTWM AUCTANbHbIM
chuKCcaTopoM, 1, He NpepbIBas,
NPUCOEANHSIOT €10 K BEPXYLLKE
6onbLLOiA ByrpucTocTU. Takyto e
npoweaypy NOBTOPSIOT ANs 3afHeN
W nepeaHen ukcauu; Takum 06-
pasom, 3afiHWin (omkcaTop 0bpasyeT
MOCTONOA06HYH0 KOHCTPYKLMIO HA
BEPXYLLKE BOCCTAHAB/MBAEMOrO
cyxoxunus (puc. 7, d). 3atem, npu
HanM4MM NoKasaHuii, NPOBOAST
cy6akpoMuanbHy0 AeKOMNPECCHIO.

Wcxons n3 aaHHbIX ony6nmkoBaH-
HbIX 32 NOCNeAHee BPeMs KNUHU-
YECKWX UCcnenoBaHui, Henb3s
BblAENUTb KaKoW-Nnb0 M3 METOAO0B
kak Hanbonee athPEKTUBHBIN.

JocTynHble pagunorpaduueckue
HabMoieHNA NOKa3anu 3HaunTeb-
Hble MOTEHUMANbHbIE MpenMyLLie-
CTBa BOCCTAHOBIEHMS CTPYKTYPHOM
LIeNOCTHOCTM BpaLlaTenbHoOM
MaH>XETbI C MOMOLLbH0 IBYXPSAAHOTO
HENpepbIBHOMO LUBA Y NaLMEeHTOB

C MOBTOPHbIM MOBPEX/AEHNEM,

a Takxe 6onee HU3KMiA ypoBeHb
HeXenaTerbHbIX NoCneonepaLmnoH-
HbIX CUMIMTOMOB.

BobiBoAb!

ApTPOCKONUYECKME N MUHUMHBA-
3MBHble METO/Ibl IEYEHUS HECTa-
OMNLHOCTY MNIEYEBOr0 CYCTaBa,
BbIBMXOB aKpOMMaNbHO-KH0UMY-
HOTO COUNIEHEHMS, MOBPEXAEHNS
POTALMOHHO MaHXXETbI CyLLe-
CTBEHHO pa3BUNKCh 3a NOCNEAHee
Bpemst. Kpome T0ro, 60/bLUMHCTBO
COBPEMEHHbIX Onepauni fo Cux nop
MPOX0AST KIIMHAYECKME UCTbITAHNS
NS BbISBAEHUS AOAMOCPOUHBIX
nocneacTsuii ux nposefeHns. Kax
Obl Tam Hu 6bI10, KPATKOCPOUHbIE
W CpedHei NPOJOMXUTENBHOCTH
pesynbTaThl NOKa3anm, YTo faxe
CNOXHbIE PEKOHCTPYKTUBHbIE
onepauum MoryT BbITb BbIMOSHE-
Hbl TOYHO 1 ycneLwHo 6naroaaps
apPTPOCKOMUYECKUM METOAMKAM,
NO3BONSIOLLMM NPELOTBPATUTD
HebnaronpuaTHbIe NOCNEACTBMS
OTKPbITbIX XMPYPruieckmnx BMeLLa-
TENbCTB.
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Cholangiocarcinoma
from the Surgeon'’s
Perspective

Introduction

The presence of a primary
malignant tumour of the bile
duct was first described by
Durand-Fardel in 1840. The
term Klatskin tumour was
defined later when a tumour
was located at the confluence
of the hepatic bile ducts, as
reported by Gerald Klatskin in
1965. Cholangiocarcinomas
are rare tumours, although in
recent years there has been
an increased incidence of 3-4
new cases per 100,000 people
(Khan, Heimbach et al. 2005).
Bile duct cancer accounts

for about 2% of all malignant
tumours and are thus the fifth
most common tumour of the
gastrointestinal tract.

Well into the 1970’s, central
cholangiocarcinomas were con-
sidered to be non-resectable,
making palliative care the only
available treatment option at
that time. Only in the last three
decades have invasive surgical
procedures for tumour resec-
tion superseded the purely
palliative approach, thereby
allowing for potentially cura-
tive treatment (Lang, Kaiser et
al. 2006). Even today, cura-
tive treatment is only accom-

plished in roughly 30% of all
patients. This is why palliative
care continues to be of central
importance to the majority of
patients.

Diagnostics and Pathology
Clinical staging should include
contrast-enhanced computed
tomography (CT) or magnetic
resonance imaging (MRI) of the
abdomen as well as a tho-
racic CT. Magnetic resonance
cholangiography (MRC) is also
frequently discussed as a gold
standard (Romaneehsen, Otto,
et al. 2004). Combined PET/
CT is particularly useful for
excluding distant metastases,
detecting the primary tumour
and monitoring treatment.
Currently, PET/CT is an auxiliary
examination technigue used in
studies for extended staging,
and is also being investigated
by our working group in animal
and clinical trials (Li, Kuehl et
al. 2008).

So far, primary staging for

hilar bile duct cancer has only
provided very limited insight
into the actual stage of tumour
progression. Also at our own
centre, 10 % of all cases in
which surgery was performed

Nie4eHune

XO0J1aHrnoKkapumMHomMma

XOJ1aH-

rMOKapLMHOMbI
BOPOT MeYeHM

BsepneHue

Brepsble nepBuyHas 3nokave-
CTBEHHAs OMyX0Jib XKEM4HbIX Mpo-
TOKOB 6bina onucaxa Durand-Fardel
B 1840 r. TepmuH «onyxonb Knau-
kuHa» (Klatskin tumour) nosisuncs
noaxe, koraa [>xepansg Knaukuu
B 1965 rogy coobmn 06 onyxonu

B MECTE CIIMAHUS NEYEHOUHbIX
XKENYHbIX MPOTOKOB.

X0naHrmoKapLnHOMbI — PEAKO
BCTPEYarOLMECS OMYXONK, HECMO-
TpS Ha TO, YTO B NOCNESHME rofbl
HabnofaeTcs yBenmueHue 3abo-
NeBaeMoCTu: 3—4 HOBbIX Cryyas Ha
100 000 yenosek (Khan, Heimbach
C coaBT., 2005). Pak >en4HbIx
NPOTOKOB COCTABNSET OKOMO 2% OT
BCEX 3/10Ka4YeCTBEHHbIX ONyXosen
W, TaknMm 06pa3oM, SBNSETCS NATOM
Mo PacnpoCTPaHEHHOCTM 3M0Kaye-
CTBEHHOM OMyXOMbH XXENYLOUHO-
KULIEYHOTO TpaKTa.

B 1970-e rr. ueHTpasnbHas xonaHru-
OKapuuyHOMa cuuTanuck Heonepa-
6enbHOM 0MyX0blO, MPOBOANIOCH
TOSbKO NANNNATUBHOE NEeYeHNe.

W nuwwb B TEYEHWE NOCNEAHNX
Tpex AeCATUNETUI MHBA3MBHbIE
XMPYPruvecKne MeTodbl yaaneHus
ONyXOMM MPULLITA HA CMEHY YUCTO
nannuaTuBHOMY NoaXOAY, KaK no-
TEHUMANbHO paaunKansHoe neyeHne
(Lang, Kaiser v coasT. 2006).

OnHako faxe cerofHs uaneyexue
pocturaeTcs npumepHo y 30% Bcex
nauwenTos. Bot novemy nannu-
aTMBHOE feYeHne No-npexxKHemy
UMEET BaXKHeWLLEee 3HaueHne ans
60MbLUMHCTBA NALMEHTOB.

[MvarHocTuka u natonorus
lMocTaHoBKa warHo3a fosxHa
OCYLLECTBASATLCS C NOMOLLbHO KOH-
TpacTHOM KomnbtoTepHol (KT) nam
MarHUTOPE30HAHCHO TOMOrpaduu
(MPT) opraHoB 6ptoLLHOM NONOCTH,
a Takoxe KT rpygnHon knetku. Mar-
HUTOPE30HAHCHAs XonaHruorpagus
(MPX) Takxe 4acTto paccmartpu-
BaETCs B KA4ECTBE 30510TOT0
ctangapta (Romaneehsen, Otto ¢
coaBT., 2004). KoM61HMpoBaHHas
M3T / KT ocobeHHO aphekTnBHA
AN UCKITKOYEHNS OTAANEHHbIX Me-
TacTa3oB, 0OHAPYXXEHNS NEPBUY-
HO¥ ONYXOMM 1 KOHTPONIS BO BPEMS
nevenus. Hoive M3T / KT saBnsetcs
BCMOMOraTesbHbIM METOA0M MpU
3anyLUeHHbIX CTaAMsX U UCNOMb30-
Basiach Hallei paboyeit rpynnoi B
KIMH14eckux ucnbitanmsx (Li, Kuehl
Co coaBT., 2008).

I'Iepequaﬂ [MarHoCcTnKa paka
XKENYHbIX MPOTOKOB B 06/1aCTH
BOPOT NeYeHu JaeT O4EHb Orpa-
HWYEeHHOE NOHMMaHue cTaann
OnyxoneBoro npouecca. Hanpumep,
B Hallem LeHTpe, B 10% BCex cny-
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Fig. 1: The Bismuth-Corlette classifi-
cation makes a distinction between
tumours that extend to the bile duct
bifurcation without reaching it (type
1), and tumours that do involve the
bifurcation (type ) (5). A type llI
tumour exceeds the bifurcation and
extends into the right (type Ill a) or
left (type Il b) common bile duct. A
type IV Klatskin tumour stretches
from the bifurcation into the left or
right common hepatic duct, or is
multicentric.

for suspected malignant biliary
stenosis are during histological
examination ultimately revealed
to be benign growths, referred
to as Klatskin-mimicking le-
sions (Juntermanns, Kaiser et
al. 2011).

According to the Klatskin
tumour analysis of the Essen
database, the tumour marker
Ca 19-9 is a useful tool for pre-
operative evaluation of resecta-
bility (Juntermanns, Radunz, et
al 2010). If this marker is highly
elevated (>1000 U/ml), the rate
of resectable tumours drops to
30% in comparison to patients
with slightly or moderately el-
evated tumour markers. More-
over, the tumour marker level
is also significantly correlated
with the UICC tumour stage.

Carcinomas rapidly grow into
the surrounding connective
tissue of the hepatoduodenal
ligament and continue to pro-
gress into the liver. Depending
on tumour local spread, about
half of all patients already have
regional lymph node metasta-
ses at the time of diagnosis,
and are thus at an advanced
tumour stage when treatment
is initiated. More than 80% of

Y
g

Y
Y

patients are already showing
perineural invasion when the
diagnosis is made. Haematoge-
nous distant metastases occur
comparatively late. Intrahepatic
or peritoneal metastases, how-
ever, arise far earlier and much
more frequently (Tannapfel,
Wittekind 2004).

The identified statistically
significant indicators of Klatskin
tumours were tumour size
including the extent of local
invasion, presence of lymph
node metastases, distant me-
tastases, the UICC stage and
tumour-free resection edges
(Lang, Kaiser et al. 2006).

A conclusive evaluation of

the tumour stage according

to UICC (Union Internationale
Contre le Cancer) can only be
made once all clinical results in-
cluding imaging, the surgeon's
assessment and the patholo-
gist's findings are available.

4aeB, B KOTOPbIX Oblna NpoBejeHa
onepauusi npy NOAO3PEHHIO Ha
PaKOBbIN CTEHO3 XXEMYHBIX MyTEM,
TUCTONOMMYECKOE UCCres0BaHNe
nokasano J06POKAYECTBEHHbIE
HOBOOOPa30BaHWs, Ha3biBaeMbIE
KnaukuH-uMuTupytoLwmmm 06paso-
BaHusMu (Juntermanns, Kaiser ¢
coasT., 2011).

CornacHo aHanuay 6a3bl JaHHbIX
no onyxonu KnaukuHa-OcceHa,
onyxonesblin Mapkep CA 19-9 aBns-
e1Cs 9PPEKTUBHBIM UHCTPYMEHTOM
ANs MPeAonepaLnoHHON OLEHKM
pesekTabenbHOCTH (Juntermanns,
Radunz ¢ coasT., 2010). Ecnn aToT
MapKep 0u4eHb noBbileH (> 1000
E[l / mn), nokasatens pesekTa-
6enbHOCTY ONYX0NN CHUKAETCS Ha
30% Mo CpaBHEHWIO C NaumeHTamu
CO CNabbIM U1 YMEPEHHBIM MOBbI-
LLEHWeM OMYXO0NEBOro Mapkepa.
Bonee TOro, ypoBeHb ONyX0NeBoro
Mapkepa TaKkxe J0CTOBEPHO Kop-
penupoBan ¢ Co CTaavei onyxomm
no cucteme UICC (TNM).
KapumHombl 6bICTPO pacTyT B OKpY-

Puc 1: Mo Bismuth-Corlette
Knaceudukauum pasnuya.T onyxonu,
KOTOpbIE He [OCTUrarT GuchypKaLmm
XKENYHbIX MPOTOKOB (TuM 1), 1 omyxonu,
KOTOPbIE PACPOCTPAHAIOTCA HA
Eudpypkaumto (tun 1) (5). 111 Tun
Onyxomu npopacTaeT BrdypKaLmio 1
pacnpoCTPaHseTCs Ha NPpasblit (Tyn
1'a) unn nesbin (tun 11l b) 06LLmin
XXenuHbliA npoTok. Tun [V onyxonu
KnaukuHa pacnpocTpaHseTcs ot
OndypKaLmm Ha NeBbIn UK Npasblii
06LLMIA XKeNYHbI MPOTOK, UK ABNISIETCS
MYTbTUTLIEHTPUYECKOI OMYXOIbIO.

Xatolme coeiMHATENbHbIE TKAHM
renatoayofeHanbHbIX CBS30K U
neyeHun. OKoJo NoSIOBMHbI BCEX
MaLyeHTOB HA MOMEHT MOCTAHOBKM
AMarHo3a MMerT pervoHanbHble
MeTacTasbl B iumdatnieckme
Y3nbl, W, Takum 06pa3oM, neveHue
Ha4MHAETCS Ha 3anyLUeHHbIX CTa-
ousx. Y 6onee yem 80% nauneHToB
NPy NOCTaHOBKE AMarHo3a yxe
OTMEYarTCs NEPUHEBPANbHbIE
nopaxeHus. emaTtorexHble 0T-
JaneHHble MeTacTasbl NOSBAAIOTCS
CPaBHUTENbHO MO3JHO.

BHyTpuneyeHouHble nam nepuTo-
HeasbHble MeTacTasbl, 04HAKO,
BO3HWKAKOT ropasfo paHbLLe U ro-
pasgo yalle (Tannapfel, Wittekind,
2004). BbisiBNEHbI CTATUCTUHECKM
3HauMMble nokasaTenu onyxosm
KnaukuHa: paamep onyxonv ¢
YYETOM CTEMEHN MECTHON MHBA3NK,
HaNM4Me MeTacTasos B NuMda-
TUYECKME Y3Mbl, OTAANEHHbIE
MeTacTasbl, CTafns No cucTeMe
UICC u pacctosHne 0T onyxonu
[0 Kpas pesekumu (Lang, Kaiser ¢
coasT., 2006).

ToyHas ougHKa cTaauy OmyXonu

B cootBeTcTBMM € UICC (Union
Internationale Contre le Cancer,
Me>XyHapoAHOro Cor3a NpoTus
paka) MOXeT ObITb CAenaHa TONbKO
TOrAa, Koraa NpoBeAEHO NOJHOE
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Fig. 2: (a) sketch of a tumour (b) Typi-
cal ERCP findings prior to papillotomy
and stenting for Bismuth-Corlette
Klatskin tumour type llla.

(c) PET/CT findings in a sagittal
section showing a tumour located
centrally at the hepatic hilum as well
as abdominal and thoracic metasta-
ses over increased glucose utilisa-
tion with FDG uptake at the tumour
tissue.

This complicates stage-appro-
priate treatment, particularly in
terms of neoadjuvant therapy

protocols.

Prognosis and Therapeutic
Concepts

The only potentially curative
treatment option is complete
tumour resection (RO resec-
tion) including bile duct resec-
tion and hemihepatectomy,
or a liver transplant following
hepatectomy (Kaiser, Sotiro-
poulos, et al 2010).

Despite considerable progress
in the surgical treatment of
hilar cholangiocarcinoma, its
prognosis is still not satisfacto-
ry. Even after curative tumour
resection, the 5-year survival
rate is only 23% to 46% and a
mere 9% to 34% if a tumour
has been microscopically
detected at the resection edge
(Lang, Kaiser et al. 2006). The
prognosis for patients is poor
since the central location of tu-
mours in the porta hepatis only
allows for very smalls safety
margins, and because chol-
angiocarcinoma characteristi-
cally expand in a discontinuous
fashion. The current surgical
standard for the treatment of

cholangiocarcinoma involves
the complete resection of ex-
tra-hepatic bile ducts, starting
from the duodenum including
the bile duct bifurcation with
regional lymphadenectomy as
well as hemihepatectomy.

In patients with healthy livers,
approx. 70-75% of functional
hepatic tissue can be resected,
depending on the patient's
age, without causing the risk
of severe post-operative liver
insufficiency [5]. However, the
majority of cholangiocarcinoma
patients have pre-existing

obcnenoBaxune, BKIOYAs METObI
BM3yanu3auun, 0CMOTp Xvpypra u
M3y4YeHbl pe3ynbTaTtbl FTMCTOJIOTUK,
4TO YCNOXHSIET NieyeHne, 0cO6eHHO
B OTHOLLEHMW NPOTOKOJIOB HEOALb-
tOBAHTHOI TEpanuu.

MporHo3 u KoHuenuusa Tepanuu
EAMHCTBEHHBIM NOTEHUMANBHO
KypabesibHbIM METOAOM fleye-

HUS IBNSETCA NONHAs pe3ekums
onyxonu (pesexkuns R0), Bknrovas
PE3EKLMIO XKENYHOr0 NPOTOKa, 1
remMurenaTakToMus, Unm nepecag-
ka neyeHn Nocne renaTakToMum
(Kaiser, Satiropoulos ¢ coasT.,
2010). HecMOTps Ha 3HAUNTENbHBIN

Puc 2: (a) cxema onyxonu

(b) TummuHble pedynbTatel APXMI nepen
NanunaIoTOMUEN 1 CTEHTUPOBAHNEM MK
onyxonn Knaukura Il a Tuna no Bismuth-
Corlette.

(c) MAT /KT B carutTansHoM paspese
noKasbIBaET OMyX0Sb, PACTIONOXKEHHYIO

B LEHTPe BOPOT MeyeHu, a Takxe
OpIOLLHbIE M TPYAHbIE MeTAcTasbl 3a CHET
MOBbILLEHNS YTUAM3ALMM THOKO3bI ¢ O -
MOrIOLLEHNEM B OMyXONEBON TKaHM.

MPOrPece B XMPYPruueckom neye-
HUW XONaHrMOKapLMHOMbI BOPOT
neyeHu, NpPorHo3 3adoneBaHust
0CTaeTCs HeYI0BNETBOPUTENbHBIM.

[axe nocne pagukanbHoi pesex-
LM OMyXOJN BbIKMBAEMOCTb B
TeyeHue 5 neT cocTaBnseT BCero
0T 23 10 46%, 1 n1wb oT 9 A0 34%,
ecnv onyxonb 6bina o6HapyxeHa
MMKPOCKOMMYECKHW B 0611aCTy kpas
pe3ekumm (Lang, Kaiser ¢ coasT.,
2006).0co6eHHO HebNAronpPUATHLIN
MPOrHO3 y NaLMEHTOB C pacnono-
XXEHWeM Omyxonu B 06nacTi BOPOT
MeYeHm, YTO 06YCNOBANBAET O4EHb
HebonbLUIOe 6e30nacHoe paccTos-
HWe [0 Kpast Pe3exLnm, 1, CooT-
BETCTBEHHO, AanbHEMLNiA ObICTPbIi
POCT XONaHrMOKaPLIMHOMBI.

B HacTosiLee Bpems CTaHaapT
XMPYPr4eCcKOro NeYeHns XonaH-
MOKAPLUMHOMBI BKIOUAET MOMHYHO
PE3EKLMI0 IKCTPaNeUYeHOUHbIX
XENYHbIX MPOTOKOB, HAYMHAS C
ABEHAALATUNEPCTHON KULLKW, B
TOM uucne Guchypkaumm obLuero
XENYHOrO NPOTOKA C PErMOoHasb-
HOW NUMALEHIKTOMMEN, a TaKKe
remMurenaTakToMuen.

Y nauneHToB Co 340POBON NEYEHbLI0
MOXXHO Pe3eKLMpoBaThb NpUénnan-
TenbHO 70-75% (hyHKLUMOHANBHO
TKaHW neYeHu, B 3aBUCUMOCTY OT
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Table 1: Classification of UICC
tumour stages |-V on the basis of
the 2009 TNM classification

(7t edition).

liver damage. This is due to a
multitude of causes, including
cholestasis, fibrosis, cirrhosis
or hepatic steatosis.

After exploration of the abdo-
men, resectability is assessed.
In case of local inoperability

or uncertainty about whether
or not a RO resection can be
performed, transplantation is
considered as possible treat-
ment option.

Liver transplantation allows
for complete removal of the
tumour with the necessary
safety margin enabled by
hepatectomy and central bile
duct resection, also for locally
expanded conditions that could
not even be treated success-
fully with an extended liver
resection.

Surgical procedure for a resect-
able tumour: Severing the
common bile duct at the upper
edge of the pancreas including
the remaining lymphatic chan-
nels and lymph nodes up to the
upper edge of the pancreas.
Subsequently, the entire bile
duct tissue is resected. Lymph
node dissection at the proper
hepatic artery and commmon
hepatic artery up to the celiac

Classification of UICC tumour stages I-IV on the basis of
the 2009 TNM classification (7th edition)

artery; the hepatic portal vein
and, possibly, an accessory
hepatic artery of mesenteric
artery are exposed. En-bloc
resection of the cholangiocarci-
noma by means of hemihepat-
ectomy; the distal resection
edge is examined using the
frozen section technique;
second resection, if necessary.
The biliary flow and the remain-
ing liver tissue is reconstructed
using Roux-en-Y hepaticojeju-
nostomy.

If bilateral hepatic, vascular or
pancreatic invasion is present,
a complete tumour resection is
often not possible, making pal-
liative care the only treatment
option, as is the case with dis-
tant metastases. In individual
cases, it may, however, still be
possible to remove all tumour
tissue by means of extensive
resections including complex
vascular reconstruction and
pancreatic resection.

For patients who are no longer
eligible for curative therapy,

a biliary drainage is of central
importance. After surgical
treatment of a non-resectable
Klatskin tumour, the median
survival time is 6-16 months,

1

every N

every N

BO3pacTa NaumeHTa, He BbI3biBas
NPV 9TOM PUCK PA3BUTUS TSXKENOM
nocneonepaLnoHHoON NeYEHOUHOM
HegocTaTouHocTh .OHaKo y 60nb-
LIMHCTBO NAUMEHTOB C XONaHrMo-
KapLMHOMOM y>Ke CyLIeCTBYHOT Mo-
BPEXAEHNS NeYeHn. OTO CBA3AHO
CO MHOXXECTBOM MPUUMH, BK/HOUAs
xonectas, mbpos, LMppo3 unm
CTeaTo3 NeyeHu.

Mocne uccnenosaxus GpHOLLHOM
MONOCTM OLIEHMBAETCS pe3eKTa-
6enbHOCTb. B cnyyae Heonepabenb-
HOCTM W HEBO3MOXXHOCTY NpO-
BedeHus RO pe3exuum BO3MOXHbIM
BapWaHTOM fIeYeHNs CHMTaeTcs
TpaHcnAaHTauUWs NeYeHm.

TpaHcnnaHTaums neveHn no3sons-
€T MOMHOCTBIO YAaNUTb ONYXOfb U
LieHTParbHbIIA XXEN4HbI MPOTOK C
06€eCneyeHreM NpoTUBOONYXOoe-
BOM 6€30MacHOCTY (6e30NacHbIM
PacCTOSIHUEM OT OMyX0M 10 Kpast
pPe3eKLmu), a TakxKe npu Takom
NoKanbHOM pacnpocTpaHeHum
OMyX0u, KOTOPOE He MOXKET BbITb
BbINIEYEHO C MOMOLLbHO PACLLIMPEH-
HOi pe3eKLMn NeYeHN.

Xupypruyeckast BMeLIaTENbCTBO
Npu pe3ekTabeNbHOCTH ONyX0nu:
MCCEUEHME 0BLLEr0 XKENYHOrO
MPOTOKA Y BEPXHEro Kpas nopxe-
My LO4HOM >Kenesbl, B TOM Yucne

Tabmmua 1: Knaccndpukaums UICC cTapuid
onyxomnu -1V Ha ocHose 2009 TNM knac-
cucvkaumm (7-e nsgaxue).

OCTaBLUMXCS NMMDATUHECKNX
NPOTOKOB 1 J'IVIMCbaTW-IeCKMX Y308,
[10 BEPXHEr0 Kpas I'IO,[I,)KGﬂY[lOLiHOﬁ
Xenesbl. [lanee nccekatoT BCHO
TKaHb XXEeN4HOro NpoToKa.

BbinonHsieTcs ucceyeHue numdo-
Y3108 Ha CO6CTBEHHON NEYEHOYHOM
1 061U NEYEHOYHO apTepun 40
YPEBHOI APTEPUM; HA NEYEHOUHOIA
BOPOTHOW BEHE W, BO3MOXHO, [0-
6aBOYHON NEYEHOUHOM apeTepum
13 BPbKEEYHON apTepuiu.

Pe3seKums BbINOMHSETCS «eAMHbIM
61IOKOM>» MyTEM reMUrenaTakTo-
MUV; BUCTaNbHbINA Kpai pe3ekumn
uccneayeTes C UCnoNb30BaHNEM
METO/a 3aMOpPaXKMBaHus CPE30B,
npu HE06X0AMMOCTYM MPOBOANTCS
eLue ofiHa pesexuns. XXenyHble
MPOTOKY W OCTABLUMECS TKaH
neyeHn BOCCTAHABNMBAKOTCS NyTEM
renaTukoetoHoCTOMMK Mo Py.

B cnyyae AByCTOPOHHEro nopaxe-
HWsi NEYEHM, COCYO0B U MOAXeny-
[I04HOI Xene3bl NOSHOe YAaneHue
OMyXOMNN 4acTo He MPeACTaBAETCS
BO3MOXHbIM, YTO IENaeT nanmm-
ATUBHYHO MOMOLLb 8MHCTBEHHBIM
BAPMAHTOM NEYEHMsI, KaK v B
cnyyae ¢ OTAaneHHbIMN MeTa-
cTasamu. B oTaenbHbIX cnyyasix
OZHaKO, BO3MOXHO yAiasieHue Beeil
OMyX0NeBOM TKaH C NOMOLLbHO
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Table 2: 2009 TNM classification
(7™ edition)

similarly to the results of inter-
mittent stenting.

From a palliative point of

view, hepaticojejunostomy, or
hepaticojejunostomy of the
segments Il and V for com-
plete blockage of the central
bile ducts, may represent an
alternative to avoid intermittent
endoscopic or percutaneous
biliary stenting (Kaiser, Frihauf
et al. 2008). The median
survival time after intermittent
stenting within palliative care
was 3-8 months. Nevertheless,
repeated application of endo-
scopic photodynamic therapy
has a high response rate and
made it possible to significantly
extend survival from 7 to 21
months in comparison to the
control group (Zoepf, Jakobs,
et al. 2005). At least in palliative
care, photodynamic therapy

is showing promise, although
its benefits still need to be
examined in larger randomised
studies.

Furthermore, intraoperative, in-
traductal and external radiation
as well as systemic chemo-
therapy represent treatment
options in palliative care. The
results of current neoadjuvant
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2009 TNM classification (7th edition)

T primary tumour:

*T1
*T2a
*T2b
*T3

Tumour limited to bile duct

Tumour invading neighbouring soft tissues

Tumour invading hepatic parenchyma

Tumour invading unilateral branches of the hepatic

portal vein or the common hepatic artery

. T4

Tumour invading main branch/ bilaterally of hepatic

portal vein / common hepatic artery or unilaterally
bile duct 2nd classification with contra-lateral
invasion of hepatic portal vein / common hepatic

artery

N regional lymph nodes:
o NX
*NO
*N1

Regional lymph nodes can not be evaluated
No regional lymph node metastases
Regional lymph node metastases (cystic duct/

common bile duct, common hepatic artery and
hepatic portal vein)

M distant metastases:

* M0
* M1

and adjuvant therapy are unsat-
isfactory in both palliative care
and curative treatment with
complete tumour resection.
Nevertheless, a randomised
multicentre study this year
showed a significant survival
advantage for patients who
received a combination therapy
with Cisplatin and Gemcitabine
(Valle, Wasan et al. 2010).
More recent cancer therapy
approaches, which include
biologicals such as inhibitors of
the vascular endothelial growth
factor (VEGF), appear to be
highly promising both in-vitro
and in small case series (Wied-
mann, Moéssner 2010).

The aim of modern radiation

technigues involving intraop-
erative radiation therapy, ste-
reotactic 3D radiation therapy
or future proton therapy is to

No distant metastases
Distant metastases

OBLLMPHON PE3EKLMN CO CIOXXHOM
PEKOHCTPYKLMEN COCY0B U pe3ek-
LMeii NOLKENYAOYHON XENesbl.

[ins nauneHToB, KOTOPbIM HE NOKa-
3aHO pafmKanbHOe neveHue, peLla-
tOLLEE 3HAYEHME UMEET XKEMYHbIN
ApeHax. [ocne XMpypru4eckoro
NeYeHns HepeaekTabenbHOM onyxo-
v KnauknHa cpeaHsist npoaomxku-
TeJIbHOCTb XW3HKM cocTaBnseT 6-16
MeCSILEB, KaK ¥ nocne nepuoamye-
CKOr0 CTEHTUPOBAHUS XENYHbIX
MPOTOKOB.

C nanauaTuBHOM TOUKW 3peHus re-
NaTMKOEKOHOCTOMMS UM renaTuko-
etoHocToMms Il v V cermenToB ans
MOJIHOM 61IOKMPOBKM LIEHTPANbHBIX
XKENYHbIX MPOTOKOB MOXET Npes-
CTaBNSATb COB0M anbTepHaTUBY — BO
N36€XXaHNe 1X Nepuoan4ECcKOro
9HLOCKOMUYECKOTO MK YPECKOXKHO-
ro cTeHTMpoBaHus (Kaiser, Frihauf
C coasT., 2008).

XO0J1aHrnoKkapumMHomMma

Tabnmua 2: 2009 TNM knaccudpukaums
(7-e u3panme)

MeaunaHa BbIXXMBAEMOCTM Mocre
NEPUOANYECKOrO CTEHTMPOBAHNS
KaK nannmaTueHOW NOMOLLM COCTa-
Buna 3-8 mecsues. TeM He MeHee
MOBTOPHOE MPUMEHEHNE 3HL0CKO-
MWUYECKO (POTOAMHAMMYECKON Te-
panuv UMeeT BbICOKMIA NoKasaTesb
0TBETa Ha NleYeHme, YTO NO3BONUIIO
CYLLECTBEHHO NPOASUTb BbIXKK-
BaeMocCTb C 7 [0 21 Mecsiua no
CPABHEHMIO C KOHTPOSIBHOM rpynnoi
(Zoepf, Jakobs ¢ coasT., 2005).

Kak nannuatusHas nomoLb, (oTo-
AMHam14eckas Tepanus npes-
CTaBNSETCS NEPCNEKTUBHOM, XOTS
€e MPeVMyLLECTBA NO-MPEXHEMY
LOJKHbI 6bITb PACCMOTPEHbI B
KpYMHbIX paHAOMW3NPOBaHHbIX MC-
CcreloBaHusIx.

Kpome T0ro, nHTpaonepaunoHHoe
BHYTPUNPOTOKOBOE W BHELLHEE
06y4eHe, a TaKKe CUCTEMHas
XMMUOTEPanus TakXKe SIBNSIOTCS
BapuaHTamu nanauaTuBHoO no-
MoLLM. PesynbTaThl CyLIECTBYHOLLEN
HE0aLbIOBAHTHOW W aLbIOBAHTHON
Tepanun HeyAoBNETBOPUTENbHbI
KaK B ka4ecTBe NannMaTUBHOM no-
MOLLM, Tak WU B COYETAHUMN C NOJHOM
pe3eKLUM OnyXonu.

Tem He MeHee HeaaBHWE paHaomu-
3MPOBaHHbIE MHOIOLIEHTPOBbIE UC-
CclejoBaHnA Nokasanu 3HaunTenb-
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Table 3a: Schematic overview of
the “Essen Treatment Protocol”
for transplantation patients with
locally resectable tumours without
metastases

intensify local tumour treat-
ment while protecting the
surrounding tissue as much as
possible. Healthy tissue of the
gastrointestinal tract located in
or near the irradiated area re-

radiation volume, thus protect-
ing it from potential radiation
damage. In our experience,
intraoperative radiation of Klat-
skin tumours can considerably
extend the survival of patients,
especially within palliative care
(Kaiser, Frihauf et al. 2008).

If the prognosis for patients
with central cholangiocarci-
noma continues to be poor,

the optimisation of multi-modal
therapeutic concepts for pallia-
tive and curative treatment is
required. Highly promising data
has been provided by the Mayo
Clinic in Rochester (U.S)),

for example. 5-year survival
rates of up to 82% have been
reported following liver trans-
plantation after completion of a
neoadjuvant treatment regimen
including radio chemotherapy
(Rosen, Heimbach, et al. 2010).

Tumour Follow-up Care
Tumour follow-up care is
provided every three months

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Schematic Overview of the “Essen Treatment Protocol” for Transplantation
Patients with Locally Resectable Tumours without Metastases

All eligible and consenting patients with central
cholangiocarcinoma

1. Histological diagnosis using ERCP;
Alternatively, proof provided by high tumour markers
2. Excluding distant metastases in PET-CT

Discussing the
individual case in an
oncological / surgical
conference

Exploratory laparotomy and lymphadenectomy for tumours
which are locally non-resectable without transplantation

mains largely untouched by the Neoadjuvant radio chemotherapy

Liver transplantation
|

during the first year, every six

months during the second year

and thereafter annually.

It requires the following exami-

nations:

* Anamnesis and physical
examination

® Routine lab and tumour
marker monitoring

e Chest radiograph and
abdominal CT
Optionally: MRCP, thoracic
CT and PET-CT

Prospects

As a centre for hepatobil-

iary surgery in Germany, the
University Hospital of Essen is
highly involved in the treatment
of Klatskin tumours compared
to other hospitals. In combina-

Discussing the
individual case in an
oncological / surgical
conference as well as
in a liver transplantation
conference

HOE YBEem1YeHne BbIXXMBAEMOCTH Y
NauneHToB, NoMy4aBLUNX KOMOMHK-
POBaHHYIO TEPANUIO UMCMNATUHOM
u remuntabuHom (Valle, Bacan n
coasT., 2010).

Camble nocnesHue METOAb!
NeYeHus paka, B TOM umucne 6uo-
NOTUYECKME, TaKMe KaK MHrMOUTOpbI
thakTopa pocTa SHAOTENMs COCyn0B
(VEGF), npeacTaBnstoTcs BECbMa
MepenexkTMBHLIMK Kak B labopatop-
HbIX YCNOBMSIX, TaK W N1 NPOBGHOM
NEYEHUN B OTAENbBHBIX Cy4asX.
(Wiedmann, Massner, 2010).

Llenbto coBpeMerHbIX METOA0B
WN3NYYEHNS — MHTPAOMNEPALIMOHHO
Ny4eBON TEpanum, CTepeoTakcu-
yeckoit 3D nyyeBoi M NPOTOHHOM
Tepanum SBASETCS yCuneHue

XO0J1aHrnoKkapumMHomMma

Tabnmua 3a: Cxematuyeckuii 063op
«[MpoTokon neyenuss ESSEN» ans TpaHc-
nnaHTauMoHHbIX NALUMEHTOB C Pe3eKTa-
6enbHbIMK OnyXonsMn 6e3 MeTacTasos

MECTHOrO NIEYEHNUs OMyxonei, npu
OLIHOBPEMEHHOM MaKCUMasbHOW 3a-
LUNLLIEHHOCTY OKPYKaHOLLMX TKAHEN.

300p0BbIE TKAHW XENyA04HO-
KULLIEYHOrO TPaKTa, pacnono-
XEHHbIE B Mpeaenax uim s6aman
06.1y4aemon 0651acTu, 0CTatoTCS
HETPOHYTHIMM U3y4YEHUEM W, CO-
OTBETCTBEHHO, MOBPEXAEHUSIM HE
NOABEPrarTCs.

Halu onbIT CBMAETENLCTBYET, YTO
WHTPaoNEepaLmMOHHOE 06/y4eHne
onyxonu KnaukuHa MoxeT 3Hauu-
TENbHO MPOAUTb BbKMBAEMOCTb
60MbHbIX, 0CO6EHHO B pamKax
nannuatueHoi nomowm (Kaiser,
Frithauf coasT., 2008).

Ecnv nporHo3 ans naumMeHToB ¢
LIEHTPanbHON X0NaHrMoKapLnHo-
MOW 0CTaeTCs HeGNaronPUSTHLIM,
MOXXET NOMOYb ONTUMM3ALIUS MYJlb-
TUMOZANbHON TepPaneBTUHECKON
KOHLENLMK AN1S NanamMaTMBHOMO U
paauKanbHOro NeveHus.

MHoroo6eLlatoLme aaHHble Obin
nonyyeHsl B KnuHuke Maio B Poue-
ctepe (CLLUA), Hanpumep, BbIXu-
BAeMOCTb B TeueHune 5 net 1o 82%
Obina 3aperucTpupoBaHa B ciyvae
TpaHcnnaHTauum neyYeHn nocne
MPOBELEHNS HE0ALbHOBAHTHOM
CXEMbI IEYEHNS, BKIOYas pagmo- u
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Table 3b: Schematic overview of the
“Essen Treatment Protocol” for pa-
tients with locally resectable tumours
without metastases

tion with the special features
of state-of-the-art radiation
therapy and oncology, the
West German Tumour Centre
in Essen provides optimal
conditions for the treatment
of cholangiocarcinoma or even
liver transplantation. From our
point of view, an exploratory
laparotomy performed by an
experienced surgeon is indicat-
ed for all eligible patients with-
out preoperatively diagnosed
distant metastases. For a high-
ly selective group of patients,
the removal of the entire liver
(hepatectomy) together with
the extra-hepatic bile duct and
a subsequent liver transplanta-
tion represents an available
procedure. Especially patients
with locally spread tumours,
which are not fully resectable
without transplantation, have
a chance of long-term survival
with a liver transplant. Adju-
vant oncological treatment and
radiation therapy can addition-
ally help improve the patients’
prognosis.

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Schematic Overview of the “Essen Treatment Protocol” for Patients
with Locally Resectable Tumours without Metastases

All eligible and consenting patients with central
cholangiocarcinoma

3. Histological diagnosis using ERCP;
Alternatively, proof provided by high tumour markers
4. Excluding distant metastases in PET-CT

Discussing the
individual case in an
oncological / surgical
conference

Central bile duct resection with hemihepatectomy and
lymphadenectomy for locally resectable tumours

Discussing the
individual case in an
oncological / surgical
conference

Adjuvant radio chemotherapy only for incomplete tumour
resection (R1) or metastases in final histology

xumuoTepanuio (Rosen, Xaimbax 1
coasT., 2010).

Mocnepytouiee neyeHue n

HabnogeHne

[oneunBanue onyxonu ocyLLecT-

BNSETCS KaX[ble TPU MecsiLa B

TeYeHMe NePBOro rofa, Kaxable

LUECTb MECALIEB B TEYEHME BTOPOrO

roga u janee exerogHo. 1o Tpe-

6yeT CrneaytLmx UCCNEeLOBaHNM:

+ C6op aHamHesa v ¢mankanbHoe
06CNef0BaHME.

+ O6bl4Hble TabopaTopHbIe ucche-
[0BaHWs, ypOBEHb OMyXONeBOro
Mapkepa.

* PeHTreHorpamMma rpyHoi KneTku
1 KT 6proLwLHOi nonocTy.

JononnutensHo: MPX, KT rpyaHoi
kneTku u MIT-KT.

MepenekTuBb

Kax ueHTp renatobunuapHom xu-
pyprivt B 'epMaHu, KMHUKa YHu-
BepcuTeTa JcceHa 6onbLue Apyrux
60MbHML 3aHMMAETCS NeYeHNeM

XO0J1aHrnoKkapumMHomMma

Tabmmua 3b: Cxematuyeckuii 063op
«[MpoTokon neyenus ESSEN» ang naun-
€HTOB C PE3eKTaBESbHbIMU OMyXONsiMu
6e3 MeTacTa3oB

onyxonu Knaukuna. Pacnonaras
COBPEMEHHOM Nly4eBON Tepanuen

W1 OHKOJIOTWEi, OMyXONeBbIit LIEHTP
B JcceHe obecreunsaeT onTu-
MarbHbI€ YCMOBMS ANS NEYEHNs
XONAHrMOKaPLMHOMBI M AaXe ANs
TpaHCNNaHTaLWUM NEYEHM.

C Hawuen TOuKW 3peHus, AnarHo-
CTUYECKas nanapoTomusi, KoTopas
BbINOJHAETCS OMbITHBIM XMPYProM,
nokasaHa Ans Bcex nauneHToB

6e3 oTaaneHHbIx MeTacTasos. [ns
N36MpaTeNLHOM rpynMbl NALNEHTOB
yhaneHve Bcei Neyvexu (pesek-
Lms), @ TaKXKe IKCTPaneyeHOuHbIX
XENYHbIX NPOTOKOB C Nocnesy-
tOLLEN TpaHCNNaHTaumMen neYerm
nNpeLCcTaBnseTca AOCTYMHOM Npo-
LieAypoii.

MauneHTbI ¢ onyxonsamu, KOTopble
He SIBNSHOTCA NOSHOCTHIO Pe3ek-
TabenbHbIMKM 6e3 nepecaakm,
MOMy4atoT CEPbE3HbIN LIAHC Ha Bbl-
XUBAHWE B JONTOCPOYHON Nepenek-
TUBe NOCMe Nepecaaky NeyeHu.
AnbloBaHTHas W nyyeBas Tepanus
MOTYT AOMOMHUTENBHO YAyYLLUTb
MpOrHo3.
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Schematic Overview of the “Essen Treatment Protocol” for Patients
with Non-Resectable Tumours or Metastases

All eligible and consenting patients with central
cholangiocarcinoma

5. Histological diagnosis using ERCP;
Alternatively, proof provided by high tumour markers
6. Excluding distant metastases in PET-CT

Discussing the
individual case in an
oncological / surgical
conference

Exploratory laparotomy for locally non-resectable tumours
and/or distant metastases

Discussing the
individual case in an
oncological / surgical
conference

Palliative care including
chemotherapy / radio chemotherapy /
photodynamic therapy
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XO0J1aHrnoKkapumMHomMma

Tabnmua 3c: CxemaTnyeckuin 063op «[1po-
Tokon nedeHnst ESSEN» ans naumeHToB
C HeonepabenbHbIMK ONYXOMNsIMK UK
MeTacTazamu
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Colon Cancer Therapy

Therapeutic
Standards in
Colon Cancer

Introduction

Epidemiology and Etiology
Colorectal cancers occur in ap-
proximately 8.1 million people
per year worldwide. Over the
past 20 years, there has been
an overall decrease in the inci-
dence of colon cancer which is
mainly attributed to improved
screening and prevention.
According to the presence or
absence of inherited or familial
predispositions for colorectal
cancer, three types of colorec-
tal cancer are distinguished:

1. Inherited disorders with
strongly increased risk for
colon cancers account for less
than 5% of colon cancer cases.
These known inherited disor-
ders are subdivided according
to the presence or absence

of multiple colonic polyps into
inherited polyposis-syndroms
with hundreds to thousands

of colon and rectal polyps

(FAP = familial adenomatous
polyposis) and inherited colon
cancer without multiple colonic
polyps (HNPCC = hereditary
non-polyposis colorectal cancer
= Lynch-syndrome). FAP is an
autosomal dominant disease
with a 100% life-time-risk for
colorectal cancer caused by

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

CoBpeMeHHble CTaH-
AapTbl fieYeHus Ko-
JIOpeKTaNbHOro paka

mutations in the APC gene and
accounts for less than 1% of all
colorectal carcinomas. HNPCC
accounts for about 2-3% of all
colorectal cancers, originates
from mutations in one of
several DNA mismatch repair
genes causing microsatellite
instability (MSI) and results in a
50% life-time-risk for colorectal
cancer.

2. About 20% of the patients
with colorectal cancer have a
positive family history for colo-
rectal cancer. The exact genetic
reasons for these familial accu-
mulations of colorectal cancer
cases are still unknown.

3. Colorectal cancers occur-
ring in patients without any
detectable familial or inher-
ited predispositions are called
sporadic and account for about
75%-80% of all colorectal
carcinoma cases. It is well un-
derstood that the development
of sporadic colon cancer is a
multistep process of genetic
mutations which drives the
transformation from normal co-
lonic epithelium over dysplasia
to invasive cancer (adenoma-
carcinoma-sequence: Vogel-
stein-model). While the exact

BsepgeHue

ANUAEMHONIOrUs U 3TUONOr NS
KonopekTanbHbiM pakom 3a6o-
neBsatoT NpumepHo 8,1 Munnuoxa
4enoBeK B rofi no BCemy Mupy. 3a
nocnefHve 20 neT HabnraaeTcs
obLLee CHUXEeHWE 3ab60eBae-
MOCTY PaKOM TONCTOM KMLLKM 3a
CYET YyuLLIEHNS! CKPUHWHTOBbIX
06CNef0BaHMIA 1 NPOUNAKTUKM.
B cO0TBETCTBMM C HANMYMEM MU
OTCYTCTBMEM HACNEACTBEHHON
MPEAPACMONOXXEHHOCTY K KONMOPEK-
TanbHOMY paKy BbIAENSOT TPK ero

opmb!:

1. HacneicTBEHHO 06YCNOBNEHHYHO
(hOPMY C BbICOKIM PUCKOM Pa3Bu-
TUS paka TONCTOM KULLKW, KOTopas
COCTaBNsIeT MeHee YeM 5% ot
BCeX ClyyaeB Takoro paka. B cBoto
O4epefb OHAa NoApasfenseTcs, B
3aBMCUMOCTY OT Hanu4ms (0TCyT-
CTBWS1) MHOXECTBEHHbIX MOSNMOB,
Ha: CEMENHBIN aeHOMATO3HbIN Mo-
nmno3 (FAP = familial adenomatous
polyposis) 1 HaCNeACTBEHHbIN He-
NOMMO3HbIA KONOPEKTaNbHbIN pak,
nm cuuppom Jinrya.(HNPCC =
hereditary non-polyposis colorectal
cancer = Lynch-syndrome). Cemeit-
HbIA aIEHOMATO3HbIN NONNUMO3 SIB-
NSETCS ayTOCOMHO-LOMUHAHTHBIM
3abonesanvem co 100%-M puckom
BO3HMKHOBEHUS! KONOPEKTabHOro
paka, BbI3BaHHOTO MyTaLWsIMU B

JleyeHue paka KuwwevHUKa

reHe APC, u cocTasnseT meHee 1%
BCEX Cly4aeB KOMOPEKTANbHOro
paka. HacneacTBeHHblii Herno-
TIMNO3HbIA KONOPEKTaNbHbIN paK
COCTaBIISIET OKOMO 2-3% BCEX
CNy4aeB KONOPEKTaNbHOro paka,
MPOVCXOANT BCEACTBME MyTaLmuu

B O[JHOM M3 HECKOMbKIX FEHOB, y4a-
cTByroLWMX B penapauun AHK, koTo-
past BbI3bIBAET MUKPOCATENUTHYHO
HecTabunbHOCTb (microsatellite
instability, MSI), a ato B 50% cnyya-
€B 00yCNOBMMBAET PUCK PA3BUTUS
KOMOPEKTANbHOro paxa.

2. Okono 20% nauueHToB ¢
KONOpeKTasnbHbIM PakoM UMEKT Mo-
NOXWUTENbHbIA CEMEMNHBI aHaMHEe3
3Toro 3abonesanusi. eHeTUYECKME
MPUYMHBI AaHHOW (OpMbI paka Ao
CUX MOP HE YTOYHEHI.

3. KonopekTanbHblii pak y nauu-
€HTOB 6e3 3aMeTHON CeMENHOI
NPeLpacnonoXeHHOCT HOCUT
Ha3BaH1e Cropagm4eckoro v
cocTaBngeT 0koJio 79-80% Bcex
Ccnyyaes Takoro paka. OgHako
XOPOLLIO U3BECTHO, YTO pa3BuTHe
CNOPaLNYECKOro KONOPEKTaNbHOr0
paka — MHOrOCTyneH4aTblid MPOLECe
FEHETMYECKNUX MyTaLmiA, KOTOPbIN
NPUBOAMT K TpaHcopmaLmm
HOPMabHOrO KMLLIEYHOrO aNUTenus
4epes AMCnnasnio B MHBa3MBHbIN
pak (afeHoma — KapunHoma, co-
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Factors with increased risk for colon cancer
Unfavourable habits: low fibre, alcohol, tobacco

Inflammatory bowel disease (IBD): Ulcerative colitis, Crohn’s disease

Colonic adenomas (detectable and removable by colonoscopy)
Other malignancies like breast/ ovarian / endometrial cancer

causes for developing sporadic
colon cancer have not been
completely elucidated yet,

a number of risk factors are
identified that are associated
with an increased risk for colon
cancer (Table 1).

Polyp
The word “polyp” refers to a

macroscopically visible lesion
or mass projecting from an epi-
thelial surface. Polyps may be
classified as neoplastic or non-
neoplastic. Neoplastic polyps
are epithelial tumors such as
adenomas, adenocarcinomas,
and carcinoid tumors, as well
as non-epithelial lesions such
as lipomas, leiomyomas, and
lymphomatous polyps. Non-
neoplastic polyps include
hamartomas, hyperplastic pol-
yps, and inflammatory polyps.
The adenoma, a benign neo-
plasm of the epithelium, is the
most common and most im-
portant colorectal polyp. Most
adenocarcinomas arise from
adenomas, and the removal

of adenomas by colonoscopy
or by combined laparoscopic-
endoscopic techniques has
been shown to be effective

in decreasing the incidence

of colorectal cancer. When an
adenoma or adenocarcinoma is
found, every effort should be
made for a complete colonos-
copy to the coecum because
of the high rate of synchronous
neoplasms.

Table 1: Factors with increased risk for colon cancer
Tabnmua 1: ©aKTopbl p1cka BOHNKHOBEHNS KONOPEKTANLHOMO paka

Screening recommendations for colorectal cancer
Risk category Screening recommendation

Average
(no risk factors as below)

Inflammatory bowel disease

Positive family history (one
first-degree or two second-
degree relatives with colorectal
cancer any age)

HNPCC

Colonoscopy beginning at age 50,
repeated every 10 years if no polyps
(adenomas) are present

Colonoscopy beginning 8-10 years
after onset of IBD-symptoms,
repeated every 1-2 years

Colonoscopy beginning at age 40 or
10 years prior to earliest colorectal
cancer in family

Colonoscopy beginning at age 25,
repeated every year

Colonoscopy beginning at age 10,
repeated every year

Table 2: Screening recommendations for colorectal cancer
Tabauua 2: CKPUHUHT-PEKOMEHAALMN A1s KONOPEKTanbHOro paka

Screening and Prevention
Colon cancers usually progress
through the above mentioned
adenoma-carcinoma-sequence
from benign adenomas to
invasive cancer over five to ten
years, which represents the ra-
tionale for screening programs.
This transformation process
over years provides the op-
portunity to prevent cancer by
removing these polyps prior to
the onset of cancer. Colonos-
copy is the gold standard for
screening and prevention of
colon cancer.

rnacHo Moaenm dorenbLUTeHa).

B T0 Bpems KaK TOUHbIE MPUUMHbI
pasBuTMS CNOPAAMYECKOro paka
TONCTON KWLLKM NONHOCTBH HE
WU3y4eHbl, 6bIn BbISIBNEH LEMbIA psa
haKTopoB, accoLMMpyeMbIX C No-
BbILLEHHbIM PUCKOM Pa3BUTKS paka
TONCTOrO KuLeYHnka (1aén. 1).

Monun

TepMuH «Mnonun» 0THOCUTCS K
MaKpPOCKOMMYECKN BUAMMOMY
06pa3oBaHmio Ha NOBEPXHOCTY
KuweyHuka. Monmunbl MOTyT 6bITh
KnaccuepuumMpoBaHbl Kak onyxone-
Bble W Heonyxonesble. Onyxone-

Bble — 9TO HOBOOOPA30BaH!s U3
3NUTEeNMS, Tak1e KaK afeHoMbl,
afieHOKapLMHOMbI U KapLMHOUAHbIE
ONyXonu, & TaKXXe He 13 anuTenus,
Takme Kak nunombl, NEHOMUOMbI

1 numdomMaToaHble nommnbl. He-
ONyX0neBble NONUMbI BKAKUAIOT
ramMapTOMbl, TUnepniacTU4ecKme u
BOCNANMUTESbHbIE NONMNbI.
AzeHoma, [06pOKaYECTBEHHOE
HOBOOOPA30BaH1e U3 ANUTENNS, SB-
nsieTcs Hanbonee pacnpocTpaHeH-
HbIM KONOPEKTamNbHbIM MOUMIOM.
BOonbLUMHCTBO afieHOKapLMHOM
BO3HWKAIOT W3 l€HOM, NO3TOMY
yAaneHue nocnesHux npu Kono-
HOCKOMWM MW C NOMOLLBIO KOMBU-
HUPOBaHHbIX 1aNapOCKONMYeCKM-
SHAOCKOMUYECKMX TEXHUK SABNSETCS
3 HEKTUBHLIM METOLOM CHUKEHMS
3a60/1eBaEMOCTH KONOPEKTASbHbIM
paxkom. Ecnv o6HapyxeHbl afeHoma
W afieHoKapLUMHOMa, BCe YCunus
LOIKHbI BbITb HAMPaBIEHbI Ha

WX MOJIHOE yAaneHue npu Kono-
HOCKOMMK, 0COO6EHHO B 06/1aCTH
CNEnoi KMLLKK, — 13-3a BbICOKOrO
nokasaTensi CUHXPOHHbIX HOBOOG-
pa3oBaHuil.

CKpPUHUMHT U NpodunakT1ka
Pak TONCTOM KULLKK 06bIYHO
pa3BMBAETCS Yepes BbiLLeynoMs-
HYTYIO «afleHOMa-KapLmHOMa»-
nocnesoBaTenbHOCTb U3
[06POKA4ECTBEHHON afieHOMb!

B WHBA3MBHbIN PaK B TEYEHME
NATU-0ECATU NIET, YTO ABNSAETCS
OCHOBAHMEM A5 CKPUHUHIOBbIX
nporpamm. MogobHbI npouece
TpaHcopMaumun B TEHEHNE MHOTWX
NeT AaeT BO3MOXHOCTb NPEAOT-
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Only colonoscopy can verify a
colon cancer by taking biopsies
for histological evaluation and
only colonoscopy can both de-
tect and remove colonic polyps
as possible precursors of colon
cancer making routine cancer
prevention effective.

OTable 2 gives recommenda-
tions for colon cancer screen-
ing (Table 2).

Clinical Staging

Once the diagnosis of colon
cancer is histologically con-
firmed, clinical staging is
important to determine the
local extent of the primary
tumor and the presence or
absence of distant metastases.
It routinely comprises physical
examination including digital
rectal examination, colonos-
copy, ultrasound or CT scan of
the abdomen and chest X-ray
(Fig. 1).

In special cases, additional
diagnostics might be necessary
with magnetic resonance imag-
ing (MRI), positrone emissions
tomography (PET) or virtual
colonoscopy (CT- or MRI-
colonography) (Fig. 2).

The staging of colorectal
cancer assesses the depth of
penetration of the bowel wall,
the involvement of regional
lymph nodes, the involvement
of adjacent organs, and the
presence or absence of distant
metastases.

BpaLLaTh pak MyTeM yAaneHust 3Tux
MOAMMOB [0 Hauana pa3suThs paka.
KosnoHockonus siBnsieTcst 3010TbIM
CTAHAAPTOM CKPUHMHIA U Mpodu-

F!gA 1: Daily conference with presentation of radiological examinations using NIAKTUKV KONIOPEKTANLHOMO PaKa.
high-tech computer systems

Puc 1: ExxeiHeBHas KOH(EPEHLMS C AEMOHCTPALMEN PEHTTEHONOMMYECKNX TonbKko konoHockonus I'IO3BOJ'Iv$|eT
MCCNeS0BaHIIA C UCTI0Nb30BAHNEM BbICOKOTEXHOMOMMUHbIX KOMMbIOTEPHBIX CUCTEM AMarHoCTupoBaTb Pak TOJICTON
KULLKK C NOMOLLIbHO 6uoncum u
TMCTONI0rM4eCcKoro nccnenoBaHns,
M TOJIbKO KOJTOHOCKONKUA MOXXEeT
O[IHOBPEMEHHO 06Hapy>Xu1BaTh 1
yaanaTb NONUMbI Kak BO3MOXHbIE
NnpeALeCcTBeHHNKN KONOpeKTanb-
Horo paka. B Tabn. 2 npuseeHbl
PEKOMEHAALMM 1O CKPUHUHTY
KONOPEKTanbHOro paka.

KnuHuyeckue ctagum

[Nocne rucTonornyeckoro nog-
TBEPXXAEHMS KONOPEKTANbHOro
paka BaXKHO onpefernieHue ctagumn

rd
= :. 3a60neBaHNs Ans YTOUHEHNS
Fig. 2: 256-slice computer tomography scanner pa3MepoB nemequﬁ ONyXomu 1
Puc 2: 256-Cpe308b|l7| KT CKaHep HanM4us unu OTCYTCTBMH oTpa-

neHHbIx MeTacTasos. O6cneso-
| BaHue 06bI4HO BKIOUAET B cebsl
(h13M4ECKMiA OCMOTP, B HaCTHOCTH
nanbLEeBOe PeKTanbHOE MCCREL0-
BaHwe, konoHockonuto, Y3U unm
KT opraHos 6proLLHOM NONOCTH
W PEHTTEH rPYLHON KNETKM (puC.
1). B HexkoTOpbIX cyyasx 4oMmKHa
ObITb LOMOMHUTENBHO MPOBELEHA
MarHMTOpe30HaHcHas Tomorpadgms
(MPT), no3nTpoOH-aM1CCUOHHas
Tomorpadpmst (M3T) unu BUpTYans-
Has konoHockomus (KT-u MPT-
KonoHorpacwms) (puc. 2).

)I‘, -

Fig. 3: Person_al conversatl_ons help our patients to understand the medical CT&,[I,VIpOBaHVIe KONIOPEKTANbHOTO
treatment options and regimes

Puc 3: O6CyXaeHMe METOOB C HALLMMIA NALMEHTaM NOMOTaKT UM MOHSITh paKa rnoMmoraeT OLEHUTb ryOuHY
BO3MOXXHOCTW HALLero neveHunst NPOHUKHOBEHNA ONYX0JKU B CTEHKY
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Moreover, a functional evalua-
tion of the general health and
organ functions of the patient
by experienced medical staff
is inevitable to weight the pos-
sible risks and benefits of the
treatment options (Fig. 3).

Surgery

The mainstay therapy for colon
cancer and the only treat-
ment option, which can result
in cure, is surgery (Fig. 4).

All other therapies are either
adjuvant or palliative. The surgi-
cal standard of primary colon
carcinoma includes the radical
resection of the tumor-bearing
colon and the complete dissec-
tion of its lymphatic drainage
area by central ligation of its
vessels. The lymphatic dis-
section and the blood supply
of the bowel determines the
extent of colonic resection

and must be performed as an
en-bloc lymphadenectomy in
order to provide good oncologi-
cal results. Any neighbouring
organ or structure involved by
the tumor, e.g. small bowel,
kidney, uterus or bladder,
should also be resected en
bloc with the primary tumor.

To further reduce the risk of
intraoperative dissemination of
tumor cells, the no-touch isola-
tion technique calls for central
ligation of the vessels and clo-
sure of the bowel lumen prior
to the mobilization of the colon.
The surgeon and the expertise

el
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Fig. 4: High-tech operation theatres provide the best technology and lead to
best surgical results

Puc 4: BbICOKOTEXHONOMMYHbIE ONepauMoHHbIe 06eCneunBatoT NPUMEHEHNE CamblX

of the hospital have repeatedly
been identified as one of the
most important prognostic fac-
tors for patients with colorectal
carcinoma. Depending on the
yearly case load, the training
and the special interest of the
surgeon in colorectal surgery,
disease-specific survival varies
significantly among surgeons.
Therefore, colon cancer
surgery should preferably be
performed in specialized colon
cancer centers applying the
outlined surgical standards in
the treatment of primary colon

JleyeHue paka KuwwevHUKa

HbIM BAPUAHTOM JIEYEHNS!, KOTOPbIiA
MOXET NPUBECTU K BbI3J0POBIIe-
HUIO, ABASIETCA onepaums (puc. 4).

Bce ocTanbHble METOAbI IeYeHMs
SBASOTCS aAbIOBAHTHBIMM MW
nannmMaTuBHbIMK. Xypyprueckuii
CTaHAApT NEPBUYHOTO KOJOPEK-
TanbHOro paka BKI4aeT B Cebs
pagukanbHyt PE3EKUMI0 CErMeHTa
KULLKM C OMYXOSbtO W MOSHYHO
ANCCEKLMIO ee NMMMOAPEHAXKHON
CUCTEMbI NYTEM LIEHTPASIbHO
nepessa3kn cocyos. [uccexums
MMcHaTUYECKON CUCTEMBI 1
KPOBOCHAOXXEHME KULLKW Onpefe-

* | JA10T CTeneHb Pe3eKLmnu, KoTopas

KULLIEYHMKA, BOBIEYEHNE PErmo-
HapPHbIX TMMATUHECKMX Y3I0B,
BOBJIEYEHME COCEHNX OPraHoB, a
TaKXXe Hanmume unm OTCyTCTBUE
OTAANEHHbIX METaCcTa30B.

Kpome Toro, yHKLMOHaNbHas
OLieHKa 06LLero COCTOSHMS 1
OpraHoB nauueHTa OnbITHbIM Me-
AVMLMHCKWIA NEPCOHaoM SBRseTCs
HEeO6X0AMMbIM 15 OLEHKW BO3-
MOXHbIX PUCKOB W NPENMYLLECTB
neyenus (Puc. 3).

Xupyprus
OCHOBHbIM METOLOM Tepanuu Ko-
NIOPEKTANLHOrO paKka u e AHCTBEH-

[O/DKHA ObITb BbINONHEHA €ANHBIM
610KOM, YTOBbI 06ECTIEUNTH XOPO-

| LUNIA OHKONOTMYECKWIA pesynbTar.

J1to60it cocefHmii NOpPaXKeHHbIi
ONyXOfbko OpraH Uam CTPYKTYpa,
HanpuMep, TOHKMIA KULLIEYHMK,
MOYKM, MaTKa 1AM MOYEBOW My3bipb,
TaKkxXe JO0MXHbI 6bITb pe3eumnposa-
Hbl €AWHBIM B1I0KOM C NEPBUYHON
onyxonbro. YTo6bI eLe 60nbLue
CHU3WUTb PUCK MHTPAOMEPALMOHHOMO
pacnpoCTPaHeHs OMyXONeBbIX
KNeToK, He06X0AMMO NPUMEHSITb
TEXHWUKY HEMPUKOCHOBEHHOCTH
(M30M15IUMIO MOPaXXEHHOT0 Opraxa
[0 MaHUMYNSALUMIA Ha HEM), 4TO
TpebyeT LeHTPanbHON NepeBs3Ku
COCY[0B W 3aKpbITUS NPOCBETA
KULLKK [O €€ MoBMn3aLmm.
Ksanudmkaums v onbIT xupypra u
YPOBEHb 60JbHMLI HEOAHOKPATHO
Ha3blBANIMCb OHUMM U3 BXKHEN-
LUMX NPOrHOCTUYECKMX (DaKTOPOB Y
NaUNEHTOB C KONOPEKTabHbIM pa-
KOM. B 3aBMCMMOCTY OT KONM4ECTBA
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Fig. 5: Removal of the right colon = right hemicolectomy Fig. 6: Removal of the left colon = left hemicolectomy
Puc 5: Y nanenwe npasoii 4acTv TONCTON KULLKK — NPABOCTOPOHHSAS FEMUKONAKTOMMUS Puc 6: YaneHue nesoi 4acTi TONCTOM KULLIKW — IEBOCTOPOHHSS FeMUKON3KTOMMS

Fig. 7: Removal of the sigmoid colon = sigmoid resection Fig. 8: Removal of the rectum with preservation of continence = anterior

Puc 7: Y nanenme curMOBMAHOM KILLKW — CUTMOBUAHAS pPe3eKuns resection
Puc 8: YnaneHue npsmoil KULLKK C COXpaHeHnem CUHKTepa — nepeaHss pesekums



Colon Cancer Therapy

FlenlsLio)

Medical »emyiHcion

JYOrE

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY
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Fig. 9: Different techniques of pouch reservoirs after removal of the rectum with the aim to achieve a good conti-
nence. a. transverse coloplasty, b. side-to-end anastomosis, c. colonic J-pouch

Puc 9: PasnuuHble TexHUk1 hopMUpoBaHms «MeLLKa» -pe3epByapa Ans Kana noche yaaneHns npsiMoi KULWKK Ans JOCTUXKEHUS!
XOPOLLEro perynsumy cTyna: a — KononnacTuka nonepeyHoii KULWKK; b — aHacTOMO3 «60K B KOHEL»; ¢ — KULeYHas J-cymka

carcinoma to ensure the best
possible short- and long-term
results.

Surgical Standards
Carcinoma of the coecum and
ascending colon is treated
with right hemicolectomy with
central ligation of the iliocolic
and right colonic arteries and
reconstruction by ileo-transver-
sostomy (Fig. 5). Carcinoma in
the middle of the transverse
colon is treated with transverse
colectomy or extended right
or left colectomy with truncal
ligation of the middle, right
and / or left colonic artery and
reconstruction by ascendo-
descendostomy. Carcinoma

of the descending colon is

treated with left hemicolecto-
my with central ligation of the
inferior mesenteric artery and
reconstruction by transverse-
rectostomy (Fig. 6). Carcinoma
of the sigmoid colon is treated
with radical sigmoid resection
with central ligation of the
inferior mesenteric artery and
reconstruction by descendo-
rectostomy (Fig. 7). Colon
carcinomas located in between
two lymphatic drainage areas
like carcinomas of the lateral
transverse colon or the right
(hepatic) and left (splenic)
flexure are treated by extended
right or left colectomies or sub-
total colectomies with central
ligation of the vessels of the
two lymphatic drainage

BbINONHSIEMbIX ONepaLynii B rog,
CTeneHn NoAroToBKM 1 0C060ro
WHTEpeca Xupypra K KonopekTanb-
HOV XMpypriv nokasaTesb BbKU-
BAEMOCTM NALUMEHTOB 3HAUUTENBHO
BapbMPYeT y pa3HbIX XMPYproB..
Taxkum 06pa3oM, XMpypryto Kono-
PEKTanbHOro paka >xenaTenbHo
NPOBOAMTD B CMELMANN3MPOBaHHbIX
LieHTpax, rie CneaytoT COBPEMEH-
HbIM XVMPYPrU4eCcKUM CTaHAapTam
NEYEHNst NEPBUYHOIO KONOPEKTab-
HOro paka, YTo 06ecneymBaeT Hau-
nyyLLne KpaTKo- U LONroCPOYHbIE
pesynbTatbl.

Xupypruyeckue METOANKM
Mpu pake cnenoi n BOCXOASLLEN
06004HON KWLLKW NPOBOAST
MPaBOCTOPOHHIO TEMUKONIKTO-
MMIO C LIEHTPabHON NepeBA3KOM

noAB340LIHO-060404HON W NPaBoM
TONCTOKMULLIEYHOW apTepuu 1
thopMMpOBaH1EM MOAB3AO0LLIHO-060-
[04HOTO @HacToMo3a (puc. 5).

Pak cpefH1X CerMeHToB nonepey-
HO-060,04HOM KMLLKM NeUnTCs
nyTeM MONHOW KONSKTOMMUM UK
PaCLLMPEHHOW NPaBO- UK NIEBOCTO-
POHHEN KONAKTOMUM C NEpeBS3KON
CTBOMOB CpeAHen, Npasoi Wunm
NEBOM TONCTOKULLIEYHBIX APTEPHIA U
HasoXXeHNeM BOCXOsILLE-HNCX0 s -
LLero aHacToMo3a.

Pak HUCX0ASLUE TONCTON KULLIKN
NeUUTCS NOCPELCTBOM NIEBOCTOPOH-
Heit TeMUKONIIKTOMMSA C NEepeBsI3KOoi
HUXXHEN 6PbIXXEEYHOI apTepnn 1
(hOPMMPOBAHMEM MONEPEYHO-MPSI-
MOKMLLEYHOr0 aHacToMo3a (pwc. 6).
[py pake CUrMOBMAHOM KMLLKK
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areas. In rectal cancer surgery,
we differentiate depending on
the tumor location between
sphincter-preserving (Fig. 8)
and non sphincter-preserving
procedures. Special techniques
are developed as stool res-
ervoirs after resection of the
rectum and to ensure a good
quality of continence and life
(Fig. 9). Non-sphincter preserv-
ing techniques are performed
rarely at our institution (Fig.
10). Our university hospital has
a specialized team of interna-
tionally recognized surgeons
and gastroenterologists, which
work continuously on improve-
ments in surgical techniques
for colon and rectal cancer.

Laparoscopic Resection
Laparoscopic surgery for colon
cancer is a recognized alter-
native to established open
(conventional) surgery. Sev-
eral studies have shown no
disadvantages in regard to the
extent of resection, number

of resected lymph nodes and
short- and long-term outcome
(prognosis). However, it has

to be realized that these study
patients were often highly
selected, and only highly expe-
rienced surgeons participated
in the trials. We believe, that
laparoscopic surgery should be
considered primarily for colon
cancer patients with small tu-
mors and should be performed
only by laparoscopic-trained

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY
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Fig. 10: Complete removal of the rectum and the sphincter = abdominoper-

ineal resection, Miles procedure

Puc 10: MonHoe yaaneHne Npsamoit KULWKK 1 ChrHKTepa — 6PHOLLHO-MPOMEXHOCTHAS

pesekuuns (onepauvs Mainca)

surgeons, which can provide
the same oncological quality
as in conventional surgery.

We developed several surgical
techniques, which are per-
formed by our minimal-invasive
specialists at our university
hospital (Fig. 11).

Adjuvant Therapy

The stage of disease at presen-
tation remains the most impor-
tant prognostic factor for colon
cancer patients (Fig. 12).

Stage | disease carries an
excellent prognosis of more
than 95% 5-year survival rate,
and surgical treatment alone is
considered sufficient. An adju-
vant therapy is not indicated.
Chemotherapy in an adjuvant

NPOBOANTCS paankasbHas ee pe-
3eKUMs C LeHTpaNbHOM NepeBA3KON
HUXXHEN 6pbIXXEEeYHON apTepun 1
(hOPMMPOBAHMEM HUCXOASLLE-NPS-
MOKMLLEYHOrO aHacToMo3a (puc. 7).
Mpw onyxonu ¢ nokanuaauuen
MeXay ABYMS IMMCOAPEHAKHbBIMM
ceTsMu, B 0651acTu naTepanbHoi
nonepeyHon 060 L0YHON KULLKK MK
npaBoro (NeYEHOYHO0) W NIEBOTO
(ceneseHouHoOro) n3rnéos npu-
MEHSIKOT PACLUMPEHHbIE MPABO- MK
NEBOCTOPOHHIOK KOMAKTOMUIO

A cy6TOTaNbHYHO KONSKTOMMIO C
LieHTparnbHON NepeBsA3Koi CoCy 0B
LBYX NMMDATUYECKMX CUCTEM.

B xvpyprum paka npsiMoii KULLKH,

B 3aBMCMMOCTM OT JIOKaNM3aumm,
BbINOMHSIOTCS OnepaLum ¢ co-
XpaHeHueM cuHKTEpa (puc. 8) 1
6e3 ero coxpaHerus. Paspabarbl-

JleyeHue paka KuwwevHUKa

BaKOTCH CneumnanbHble METOAbI Mo
(hopMUPOBaHIIO pe3epByapa kana
nocne pe3exkunn NpsMOiA KULLKH
Ans 06ecneveHns perynsaumm

CTyNa 1 XOPOLLEr0 Ka4YeCTBa XXM3HU
(puc. 9). MeTozb! 6e3 coxpaHeHus
C(PMHKTEPA B HALLEM MHCTUTYTE
NPUMEHSIIOTCS peako (puc. 10).

Halua yHuBepcuTeTckas KnmHuka
MMEeeT creumnanu3npoBaHHyo rpyn-
ny MeXAayHapoaHO NPU3HaHHbIX
XVMpYproB ¥ raCTPO3HTEPONOroB.,
KOTOpPble MOCTOSIHHO paboTaroT
HaA yny4LleHem Xupypruyeckux
METOZOB NEYEHNS KONOPEKTaNbHO-
ro paka.

Jlanapockonuuekcue onepawuu
Jlanapockonuueckas xupyprus
KONOPEKTaNbHOr0 paka sBnseT-

CS NPU3HAHHOM anbTEPHATUBON
OTKPbITON (06bI4HOI) OnepaLmm.
Heckonbko UccneaoBaxmii He no-
Ka3anu HefjocTaTKoB B OTHOLLEHMM
CTENeH pe3exunm, KonnyecTsa
yAaneHHbIX MMGaTUIecKnx

Y310B 1 KPATKO- W JOATOCPOUHbIX
pe3ynbTaTtoB (MporHo3a). Tem He
MEHee Hy>XHO MOHUMATb, YTO B
3TUX UCCNEeLOBaHNsIX y4acTBOoBaNm
TILATENbHO 0TOBPAHHbBIE NALMEHTHI
W TONBKO OMbITHbIE XMpyprit. Mbi
cunTaeM, YTo NanapocKonuyeckmne
METOAbI NOKa3aHbl, NPeXae BCEro,
ANS NAUMEHTOB C HEOOMbLUMMM
ONyXONsAMM 1 JONXHBbI BbITb Bbl-
MOSHEHbI TOMBKO CrieumanbHo
NOArOTOBNEHHBIMM XMPYPramu, YTo
NO3BOMNT 06ECNEUUTL TO XE Kaye-
CTBO, YTO U 06bluHas Xupyprus. Mol
pa3paboTany HeCKONbKO XMpypri-
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setting is recommended for
patients with colon carcinoma
without distant metastases
after complete resection of the
primary tumor and the lymphat-
ic drainage area but elevated
risk for tumor recurrence.
These recommendations

are based on the risk-benefit
analysis according to the UICC/
AJCC staging classification.
Adjuvant chemotherapy is rec-
ommended in stage Il colon
cancer (no distant metastases
but resected local lymph node
metastases) as it has proved to
reduce the rate of tumour re-
currence, to increase disease-
free and overall survival and to
be cost-effective in this patient
group. For colon cancer stage
I, adjuvant chemotherapy is
currently not routinely rec-
ommended as the available
randomized controlled trials
have failed to demonstrate
convincing survival benefits
for the entire patient group.
Nevertheless, high-risk situa-
tion are identified, in which an
adjuvant chemotherapy should
be offered even to patients
with UICC stage Il disease.

Conclusion

Surgery is the only option for
cure in the treatment of colon
cancer (Fig. 13). The surgical
standard in the treatment of
primary cancer of the colon
includes the radical resection
of the tumor-bearing colon
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Fig. 11: Combined laparoscopic-endoscopic operation techniques for the =
removal of benign polyps or early stage cancer.

a) laparoscopic-assisted endoscopic resection.

b) endoscopic-assisted laparoscopic wedge resection.

c) endoscopic-assisted laparoscopic transcolic resection.

d) endoscopic-assisted laparoscopic colon segment resection.

Puc 11: Kom61HMpoBaHHbIe nanapockonnyecku-aHA0CKONMYeck1e METOAbI OnepaLmi
Ans yaanexus 106poKa4eCTBEHHbIX MOMMMOB U PAHHWX CTaANM paka:

a — 3HAOCKOMMYEecKas Pe3ekums ¢ Nanapockon1yeckoi aCCUCTEHLMEN;

b — nanapockonuyeckas KNMHOBMAHAS PE3eKLMS C 3HA0CKOMNYECKON acCUCTeHLmel;
€ — NanapocKonuyeckas pe3ekLnst NonepeyHon 060404HON KULLKM C SHAOCKOMUHYECKOIA
accvcTeHunei; d — nanapockonuyeckast Pe3eKLms cermeHTa TonCcToN KULWKK C
NanapocKONMUYecKon acCUCTEHLMEN.

Fig. 12: Macroscopic specimen after curative bowel resection with removal of
a colon cancer (red arrow) and additional polyps (yellow arrow).

Puc 12: Makpockonnyeckine 06pasLibl nocne paankansHon Pe3eKLmn KULWEYHMKa ¢
yAaneHnem pakoBoi Onyxonn TONCTOM KALLKK (KpacHas CTpenka) v nonunos (xentas
cTpenka)

JleyeHue paka KuweyHnKa

4eCcKnUX MEeTOA0B, KOTOpbIE B HaLLIei
KIMHWKE BbINOMHSAIOT CrEeUManmcThl
MO MUHUMHBA3WUBHOM XMPYPriK (PUC.
).

AfbloBaHTHas Tepanus

Ctapus 3abonesaHus ocTaeTcs
Hanbonee BaXXHbIM NPOrHOCTMYE-
CKWUM (PaKTOPOM y NALMEHTOB C
KONOPEKTaNbHbIM PakoM (puc. 12).
Mpm | cragum 3a60neBaHUs NPOrHO3
6N1aronpUsTHbIA — 0TMEYAETCS
5-neTHss BbIXMBAEMOCTL y 6onee
ueM 95% NaLmeHToB, XMpypruye-
CKOE NIeYeHne cuMTaeTes [ocTa-
TOYHbIM. AIbIOBAHTHAs Tepanus
00bI4HO HE NOoKa3aHa.

XnumnoTepanus B KauecTse afbio-
BaHTHOI Tepanuu PeKOMEHAyeTCs
AN MAUMEHTOB C PAKOM TONCTOM
KULLIKK 663 OTAANEHHbIX METa-
CTa30B MOCAE NOHON PE3EKLMM

' NepBUYHOM ONYXOMM 1 NMAOAPe-
~ HaXHOM CUCTEMbI, HO C MOBBbILLEH-

HbIM PUCKOM peLuamBa onyxosu.
a1 pekoMeHaaumMn 0CHOBaHb! Ha
aHanuae B cootBeTcTBMM ¢ UICC/

- AJCC-knaccudmkaumeit.

ALbIOBAHTHAs XMMMOTEPANMS
pexomeHayeTcs npu |l ctapum paka

. TONCTOM KMLLKK (6€3 OTAANEHHBIX

MeTacTasos, HO C yaaneHHbIMK
MeTacTa3aMu B permoHanbHble

~ McaTMYECKMe Y3Nbl), C LieNbio

CHWXKEHWS! pUcKa peumanBa onyxo-
N, yBEeNuYeHus 6e3peLninBHON U
00LLEN BbKMBAEMOCTH, U IBNSETCA
3KOHOMMYECKM LieNnecoobpasHoit y
3TOW rpynnbl NAUMEHTOB.

[Mpu Il cTaguu KonopexTanbHoOro
paka agbloBaHTHas XMMUOTEpPaNs



Colon Cancer Therapy

with en-bloc lymphadenectomy
and central ligation of its ves-
sels. Open (conventional) or
laparoscopic techniques can be
applied to achieve good onco-
logical results in colon cancer
surgery. Adjuvant treatment
has repeatedly been shown

to improve survival in stage I
(node-positive) disease. The
role of adjuvant treatment for
stage Il (node-negative) dis-
ease remains controversial.
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Fig. 13: Colorectal trained surgeon at the Department of Surgery, Klinikum
rechts der Isar, Technische Universitat Munich

Puc 13: Xvpypr — cneumanucT no KONopeKTanbHON XUpyprn OTAENEHNs Xupypri
Knunnkn Pextc aep M3ap TexHndeckoro yHuBepcuteTa MioHxeHa
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B HACTOSILLEE BPEMS HE PEKOMEH-
LyeTcsi, MOCKOJSIbKY paHA0MM3MPO-
BaHHbIE KOHTPONMPYEMble UCCRe-
[0BaHMs He NPOAEMOHCTPUPOBANM
ybeanTenbHble NpenMyLLecTsa

ANS BbDKMBAHWUS JaHHOM rpynnbl
nauneHToB. TeM He MeHee npu
OMPEAENIEHUN BbICOKOM CTEMEHM
pucKa peumanBa afbrBaHTHas
XMWOTEPaNus JoMKHa ObITb Npo-
BedeHa gaxe y naumentos ¢ UICC-
BapuaHToMm |l ctagum 3a6onesanus.

3aknioueHue
Xvpyprus IBNSeTC €AMHCTBEHHBIM
BapMaHTOM NEYEHUs KONOPEK-

npod. PobepT Po3eHbepr
4-p Panech Meptnep

4-p Mattnac Maak

npod. MenbmyT Opaitce

ue paka Kuwe4Huka

TasbHoro paka (puc. 13). Xvpyp-
FMYeCKuii CTaHAAPT B NEYeHnm
NEPBUYHOTO KOJMOPEKTaNbHOrO paka
BKJKOYAET PafmKanbHyo pesex-
LMI0 y4aCTKa KULLKW C OMYXOSbto

W MMchafeHIKTOMUK €ANHBIM
6JIOKOM W C LieHTpanbHOM nepe-
BSI3KOW COCY0B. [Ansi [OCTUXXEHMS
XOPOLUMX Pe3ynbTaToB MOryT 6bITh
MPUMEHEHbI KaK OTKPbITbIE (06bIY4-
Hble), TaK 1 NanapocKonnyeckue
TEXHWUKW. AbIOBAHTHAS Tepanus
yIyyLIaeT BbDKMBAEMOCTb NaLMeEH-
108 ¢ lIl cTazvei (c nopaxeHnem
numdpoysnos) 3abonesanus. Ponb
a[bloBAHTHOW XUMuoTepanuu Ha Il
cTapmm (6e3 nopaxkeHus numgo-
y3110B) 3a6051eBaHNs 0CTaeTCs
CMOPHOWA.
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Baden-Baden bapeH-baneH

World Spa & Event Resort scemupHbiii SPA-kypopT 1 ueHTp

in the Black Forest

Beautifully located in the sun
drenched southwest corner

of Germany at the foothills of
the Black Forest, Baden-Baden
is an elegant, world-famous
thermal spa and climatic health
resort, wellness and event
paradise and cultural metropo-
lis.

Today Baden-Baden is the
perfect mix of Belle Epoque
ambiance and innovative 21st
century wellness. Its famous
healing thermal water, flowing
from 12 springs, is not only
used for well-tried therapies
but also for modern and inno-
vative treatments. Today the up
to 68° degrees hot and health-
ful water pampers guests from
all over the world in the two
thermal baths — the modern
Caracalla Spa and the historic
Roman-Irish “Friedrichsbad”.
Furthermore many spa-hotels
are particularly conducive to

relaxation, offering unique well-
ness opportunities as well as
individual health and wellness
treatments.

Eight highly qualified clinics
with different focuses and
medical specialists with high
reputation offer individual med-
ical Check-ups, subject-specific
consultation, comprehensive
prevention and rehabilita-

tion methods to the point of
medical necessary operations.
Individual and culture-related
wishes of the guests will be
considered at any time.

For more than 350 years the
three kilometre splendiferous
parks and gardens “Lichten-
taler Allee” has been Baden-
Baden’s green and blooming
visiting card. The masterpiece
made of trees, fountains and
flowers invites not only for
healthy walks in crystal Black
Forest air but also fascinates

KynbTypbl B LLIBapLBanbge

KpacuBo pacnonoxeHHbIn B
COJTHEYHOM Or0-3anafHoM «yriy»
["epmaHuu, B npesropbsx LLsapu-
Banbaa, bapeH-bageH octaetcs
CaMbIM 3MeraHTHbIM, BCEMUPHO
N3BECTHbIM BanbHEOKNMMaTUye-
CKuM KypopToM, wellness-paem

W LIEHTPOM KYNbTYPHOM XXU3HW.
Ceropns bapen-bageH siBnsetcs
naeanbHbIM CoYeTaHneM atMocde-
Pbl «6€1b-3M0K» U MHHOBALMOHHOIO
o3goposneHus XXI Beka.

Ero 3HamenuTas uenebHas Tep-
ManbHas BOAA, BblTekaroLlas 13
12 UCTOUHWKOB, UCMONB3YETCS He
TOMbKO ANS TPAAMLMOHHON Banb-
HeoTepanuu, HO W NS COBPEMEH-
HbIX 1 MHHOBALIMOHHbIX METO/I0B
nevenus. [opsyas nevebHas Boaa,
TemnepaTypa KoTopoii AoCTUraeT
68 oC, 6anyeT rocTen o BCErO
MWpa B IBYX TepManbHbIX Kynanb-
HsX — coBpeMeHHoii Caracalla Spa
(Cna Kapakansbl) 1 MCTOpU4eCKoi
pumcko-upnaxackoi Friedrichsbad
(Opuapuxcbap). Kpome Toro,

MHorne SPA-0Tenn, 0cobeHHO
KOMCPOPTHbIE ANS NPOXMBAHMSA W
penakcaumu, NpeanaratoT yHuKarb-
Hble BO3MOXHOCTM ANs 0340P0B-
nexmns — o6Lume W MHANBUAYaNbHbIE
npoueaypbl.

BoceMb cneumanuanpoBaHHbIx
KIMHVYK B pa3ninyHblx 061acTsx
MEeZNLIMHBI, C X BbICOKOKBAN-
(hMLMPOBAHHBIMK CrieumMancTamm
OTMEHHO# penyTauuu, NpeanaraoT
nHaneuayanbHble Check-up’sl (mpo-
rpaMMbl MarHOCTVKM) B COYETAHUN
C KOHCYNbTauusiMK, KOMMIEKCHOM
NPOhUNAKTMKONA N METOAAMM
peabunuTaumn, pa3padoTaHHbIMu
ANS KaXaoro naumeHta. Takxe

B Nto60€ BpeMst BbINONHAKTCS
WHAMBMAYaNbHbIE NOXENaHMS
rOCTEM, CBA3aHHBIE C KYNbTYPHbLIM
BPEMSINPOBOXAEHUEM.

Ha npoTtsxenum 6onee 350 net
TPU KUIOMETPA NPEBOCXOLHENLLENO
napka u cana Lichtentaler Allee
(Annes JTuxteHTanepa) asasioTcs
3€11eHOM 1 LBETYLUE BU3UTHOM
kapToukon baneH-bageHa. Cos-
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as a stylish mile for art and
culture with the historic
“Trinkhalle” (Pump Room),
the world-famous “Kurhaus”
— the social meeting place

of the city — the Casino, the
neo-barogue theatre as well

as the Museum of Modern
Art Frieder Burda designed
by star architect Richard

Meier. Europe’s second largest
opera and concert hall, the
“Festspielhaus”, guarantees
cultural pleasure at the highest
level and offers over 300 top
class events yearly.

During the whole year Baden-
Baden is setting for outstand-
ing and sophisticated events:
Three times a year the Inter-
national Horse Races, the
International Vintage Car
Meeting mid of July, outstand-
ing concerts at the parks and
gardens “Lichtentaler Allee”
and at the romantic courtyard
of “Castle Neuweier"” as well
as international artists and
performances at the “Fest-
spielhaus”.

In the picturesque streets and
the small lanes of the neo-
baroque old town of Baden-
Baden, numerous exclusive
boutiques invite you to first-
class shopping. Everyone who
searches for brand products,
international labels and indi-
vidual antiques, jewellery and
presents will find himself in the
right spot.

Besides well-known starred
restaurants, cosy little tav-
erns with local colour and fine
Baden cuisine, bistros and
countless street cafés in the
centre, there is also Baden-
Baden’s “Rebland”, one of the
most popular Riesling growing

FlenlsLio)

Medical »emyiHcion

JYOrE

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

districts in Germany and an
insider tip for the gourmet and
connoisseur of good wines.
Germany'’s oldest and accord-
ing to Marlene Dietrich “the
most beautiful casino in the
world” rounds off a perfect day
in a playful manner and entices
guests from all over the world
to try their luck at the roulette
table.

Baden-Baden Kur &

Tourismus GmbH

Solmsstrasse 1

76530 Baden-Baden / Germany
Phone: +49 (0) 7221 275 266
Fax: +49 (0) 7221 275 260
bbt@baden-baden.com
www.baden-baden.com

LaHHbIN N3 AEPEBLEB NEN3aXKHBIN
Lwenesp, (OOHTaHbI M UBETbI NpU-
rNALWAT He TONbKO Ha 0340POBY-
TENbHYO NPOryAKY Ha KPUCTaNbHO
yucToM Bo3ayxe Yeproro Jleca,

HO M 3aBOPAXXMBAET KaK CTUIbHAs
MWNS UCKYCCTBA M KYNbTYPbI C
nctopnyeckum 6roetom Trinkhalle
(TpuHKxanne), BCEMUPHO U3BECT-
HbiM Kurhaus (Kypxayc) — kynb-
TYPHO-pa3BnekaTenbHbIM LEHTPOM
ropofa, ¢ kasuHo, TeaTpoM B CTUNE
HEO0-6apoKKo, a TaKXKe My3eem
COBpEMeHHOro uckycctaa Frieder
Burda (®punep Bypaa), npoext
koTOpOro 6bin paspaboTaH 3Hame-
HUTbIM apX1TEKTOpoM Puxapaom
Meitepom.

BTopoit no Bennumte B EBpone
KOHUepTHbIN 3an, Festspielhaus

BneyaTtneHus o MepmaHuu

1 (GecTwnunbxayc), rapaHTupyeT

3pUTENSIM KyNbTYPHOE Hacnax ae-
HME Ha CaMOM BbICOKOM YPOBHE 1
npeanaraet 6onee 300 cobbITUI
TOM-KNacca exeroaHo. B Teyenne
Bcero roga baneH-baneH sBnsetcs
MECTOM NPOBEAEHMS FPaHAMO3HBIX
KyNbTYPHbIX COBLITUIA: TPW pasa

B FOA NPOBOASATCS MEXAyHapoa-
Hble CKaykm, Npo6er CTapnHHbIX
aBTOMOGUNIEN B CEPEANHE WIONS,
BENMKONENHbIE KOHLIEPTbI B Mapkax
v cafiax Annem JlnxTeHTanepa,

Ha TEPPUTOPUM POMAHTUYECKOrO
Castle Neuweier (3amka Hoiieit-
epa), BbICTYNNEHUS 3apy6eXHbIX
apTuUCTOB U 1cnonHuTenen B «dec-
TILNWAbXAYCe>.

Ha XuBONMCHbIX yNnLax 1 B nepe-
yKax B CTUNE «HE0-6apOKKO»
craporo ropoza baneH-bage
PacnonoXeHbl MHOrOYUCNEHHbIE
6YTHKM, KOTOPbIE MPUTNALLAKOT HA
MEPBOKITACCHBIiA LUOMMKMHT. Kax-
[bliA, KTO WLLET TOBApbI M3BECTHbIX
MEX yHapPOAHbIX 6PEHA0B 1 MapOK,
aHTMKBapuaT, KoBEeNMpHbIE U3LEeNUs
W MOAAPKK, 0Ka3bIBAETCS B HYXXHOM
MecTe.

[TOMWUMO XOPOLLIO M3BECTHbIX
«3BE3[HbIX» PECTOPAHOB, Ha
KYPOPTE MOXHO HalT YIOTHbIE
MareHbKWe TaBepHbl C MECTHBIM
KOMNOPMTOM M M3bICKAHHOM KyXHEW,
OUCTPO M 6ECHMCTIEHHBIE YNNYHbIE
kacpe. B baneH-baaeHe ecTb v
Rebland (Pe6nana — ofHo 13 ca-
MbIX MONYNSIPHbIX BUHOAENBYECKMX
X039MCTB ['epMaHum, B KOTOPOM
BblpaLLMBaeTCs BUHOrpaa Puc-
JMHF), YTO SIBASIETCS JONOHUTEMb-
HOW «WU3OMUHKOW» 1S TYPMaHOB 1
LIEHUTENEN XOPOLLIMX BUH.
Crapeee B ['epmaHum 1, no
onpenenexno MapneH Antpux,
«Camoe KpacmBoe Ka3nHo B Mupe»
MOXXET 3aBEepLUMTb NPEKPACHO Npo-
BEAEHHbI fieHb B hOpME Urpbl 1
MPWBMEKAET CO BCEr0 MUpa rocTen,
XKENaroLWMX UCTIbITATL CBO YAAYY
32 CTOJIOM C PyNEeTKOM.
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www.german-medical-online.com
The worldwide presence of German medicine.
Germany is only seconds away.

Via QR-Code to the direct
information on your cell phone.
Give it a try.

How it works

Get the free i-nigma reader for your iPhone
from the App Store.

Take a picture from the QR-Code and jump
to the web page with detailed information.

Hospitals Clinics
Medical Centers

Competence Center for the Diagnostic and Therapy P p *
of Chronic Pruritus -
sesses=r=rus Specialists from several Departments of the University offer a complete
check-up to identify the origin and best treatment for chronic pruritus.

Department of Obstetrics and Gynecology, University P p *
i Hospital of Tuebingen *

@ ~ Excellence centre for General Gynecology, Gynecological 1
Oncology, Obstetrics, Urogynecology

Heidelberg University Hospital "y *
* p

One of Europe’s leading medical centers. World-renowned experts provide
comprehensive care in all medical specialties.

Uniyernitans Elinikae fse dait
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Department Dermatology and Allergy TUM

Department of Dermatology and Allergy Biederstein,
Technical University Munich

Department of Ophthalmology, Klinikum rechts der
Isar, TUM

diabetic retinopathy, retinal detachment, cataract, corneal
transplants, lasik and epilasik and more

Department of Orthopaedic Sports Medicine,
Klinikum rechts der Isar

knee shoulder and foot surgery, arthroscopy cartilage cell
and bone cartilage transplantation

Department of Pediatric Surgery, University Medical
Center Mainz, Germany

Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern

Treatment of multimodal and brain tumours, vascular
malformations, paediatric, spine, neurosurgery.

Specialist Hospital Kloster Grafschaft

Specialist Hospital for Pneumology and Allergology

University Hospital for General, Visceral and
Transplantation Surgery

Experienced excellence center for abdominal organ
transplantation and surgical oncology.



Hospitals Clinics
Medical Centers

University Hospital Muenster /

Universitatsklinikum Miinster
M The University Hospital of Minster is one of the largest hospital
mmium — complexes for specialised medical care in northern Germany.

AN

Unhersititsk
Minster

BG-Trauma Hospital Tuebingen

3 : . .
A - 4 traumatology, endoprosthesis, plastic surgery, cranio-
maxillo-facial-surgery, paraplegia, reha

Department Obstet. Gynecology, University Hospital
LMU Munich
P Women Health, Cancer, Prenatal Care, Infertility

KLINIKUM

Department of Nephrology and Endocrinology,
. Charite, Campus Benjamin Franklin
@H ARITE treatment of all kidney problems including renal
transplantation and hypertension

Practices
Medical Doctors

Dr. Schlotmann & Partner PraxisKlinik

Dr. Schlotmann

We are a clinic specializing in Dental Implantology, Dental
Aesthetics, procedures under narcosis.

Orthopédie Bavariapark

| Center for Arthroscopic Surgery and Minimal Invasive
Joint Replacement



. Medical Equipment
MedTech Instruments

proxomed”

4 DIERINGER

proxomed Medizintechnik GmbH

Professional Training Systems for Active Therapy.
Future Rehab and health Concepts

3B Scientific

...going one step further

Dieringer GmbH

orthopaedic shoes, orthopaedic inlays for sport shoes,
for business shoes, for rheumatism patients

Patient and Travel
Services Hotels

Germari

Medical ==
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ADAC

German Medical Council

German Medical Council organizes the best medical treatment
in renowned German hospitals and clinics for you.

ADAC Service GmbH

When it comes to safety, the ADAC-Ambulance Service is
the ideal partner for all holiday and business travellers.

Reuschel & Co. Privathankiers

Reuschel & Co. Privatbankiers is one of Germany's leading
private banks
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