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Medical Treatment in Germany

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

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

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

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

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

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



Editor's Note

Dear Reader,

Good Projects need
Good Friends

The German Medical Journal
is the voice of German medi-
cine in the world. Transferring
knowledge is a key objective of
the German Medical Journal.
The journal does not receive
any public or private subsidies
or funding. This is important
to us in order to maintain the
independence of the German
Medical Journal. This is one
aspect.

And we have big plans ahead
of us: The journal will soon be
available on all 5 continents
and in 5 languages — an ambi-
tious project for an independ-
ent publishing house.

We would be pleased if you
would support the German
Medlcal Journal with your
donation.

5 World Languages for
5 Continents

2 additional language versions:
French-English and Spanish-
English

The French-English edition is
designed predominantly for our
French neighbours, the African
continent as well as for other
French-speaking countries and
regions. Alongside the classic
medical subjects, the editors
will also include topics of
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global relevance, such as viral
biological and epidemiological
aspects.

The Spanish-English edition
addresses readers in Spain and
on the American subcontinent.
The readers in South and Cen-
tral America are highly interest-
ed in a Spanish edition of the
German Medical Journal. This
edition rounds off the GMJ
portfolio. The German Medical
Journal will then be represent-
ed on all continents. 5 world
languages for 5 continents, this
is our medium-term goal.

The journal thus also provides
a valuable contribution to the
global transfer of knowledge

- an aspect that is near and
dear to our hearts. Knowledge
makes the world a better
place.

Enjoy your
German Medical Journal.

Nadine Baume
Managing Director

Visit the German Medical
Journal website!

[loporue yutarenu!

Xopolune NpoeKTbI HyXAaTCA B
XOpOLMX APY3bAX

HeMewukuiA MeaMLMHCKIIA XXypHan —
9T0 rof1I0C HEMELKON MEANLIMHBI BO
BCeM Mupe. XKypHan He nonydvaeT
HUKaKWX roCyAApCTBEHHbIX MU
4aCTHbIX CyOCHamiA, nnm hHaHcu-
poBaHus. [Ins Hac BaXHO coxpa-
HATb HE3aBUCUMOCTb Hemeukoro
MEZAMLMHCKOr0 XypHana. 9To 04uH
acnekT.

W'y Hac 6onblume nnaHbl Ha Oy fy-
Lyee: XXypHan Bckope 6yLeT fo-
CTYNEH Ha BCEX 5 KOHTMHEHTAX U Ha
5 a3bIkax, YTo ABASETCS aMOULMO3-
HbIM NPOEKTOM A5 HE3aBUCUMOrO
n3naTenseTBa.

Mb1 6ynem pagbl, Civ Bbl MOA-
LEPXNTE HEMELKMIA MEANLIMHCKMIA
XKypHan NoXXepTBOBAHUEM.

5 MUPOBbLIX A3bIKOB ANA
5 KOHTUHEHTOB

2 BOMOMNHUTENBHBIX S3bIKOBbIX
BapuaHTa: (paHKo - aHrMIACKMIA 1
MCMaHO - aHr NMIACKMiA

(DpaHLy3CcKo-aHrnuickas Bepeus
XXypHana npefHasHaveHa npeumy-
LeCTBEHHO AN HaLWWX (paH-
LIy3CKNX COCEAeN, appuKaHcKoro
KOHTMHEHTA, a TaikoKe Apyrux dpan-
KOSI3bI4YHbIX CTPAH 1 PEr1OHOB.
Hapsgy ¢ um1cTo / Knaccuieckumu
MELNLMHCKUMM AUCLMNIMHAMM
PeaakTopbl Takxe ByayT BKIOYATH

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

OT pepakumm

TEMbI [N06aNbHOM0 3HA4EHNS, Ta-
Kie KaK BUPYCHble 61onoruyeckue
W 3NMZEMMONOTMYECKUE NPOGNEMbI.

VicnaHo-aHrnuinckoe u3gaxme
XXypHana afpecoBaHo Y1TaTensm
B MicnaHum u Ha aMeprKaHcKoM
CYOKOHTMHEHTE. YuTaTenm B
FO>xcHoM 1 LienTpanbHoi AMepuke
0YeHb 3aMHTEPECOBaHbI B UCNa-
HOS13bIYHOM BapuaHTe Hemewkoro
MEeAMLMHCKOrO XYypHana. 9Ta Bep-
CVS [ONOJHAET Hale NopTconmo.
HeMeLKuii MeSvUMHCKAWIA XypHan B
panbHeuwwem 6yaeT npeAcTaBneH
Ha BCEX KOHTUHEHTaX: 5 MUPOBbIX
A3bIKOB ANS 5 KOHTUHEHTOB — 3TO
Halla cpeHEecpOYHas Lerb.

[ns Hawwmx 3apy6exxHbIx nap-
THEPOB Mbl 406aBNUM pasfen Ha
HalLleM HOBOM Be6-caiiTe, a Takxe
KaneHaapb CoObITUIA B KaXZOM
HoMepe HemeLKoro MeAnLMHCKOro
XypHana, ¢ NOMOLLbIO KOTOPOro
HaLLW YATATENM, aBTOPbI U KIMEHTBI
MOTYT OTCNEXMBATb HaLly MeXay-
HapPOAHYHK) aKTUBHOCTb.

lMonyuuTe yA0BONLCTBUE OT
HemeLkoro meanumHcKoro
XypHana!

Nadine Baume
Managing Director
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Viral Hepatitis

Prof. Dr. Dr. Hubert E. Blum, MD

Dedicated to

Professor Vladimir T. lvashkin,
Sechonov Medical Academy
Moscow, on the occasion of
his 80" birthday

Abstract

Worldwide, viral hepatitis is
caused by five well charac-
terized hepatotropic viruses:
hepatitis A virus (HAV), hepa-
titis B virus (HBV), hepatitis C
virus (1), hepatitis delta virus
(HDV) and hepatitis E virus
(HEV). Their epidemiology as
well as their pathogenesis have
been studied in great detail.
Further, the structure and
genetic organization of their
DNA or RNA genome including
the viral life cycle have been
elucidated. These discover-

ies have been successfully
translated into important clini-
cal applications, such as the
specific diagnosis, therapy and
prevention of the associated
liver diseases, including acute
or fulminant hepatitis as well
as the long-term sequelae of
chronic hepatitis, including liver
cirrhosis and hepatocellular
carcinoma (HCC).

The prevalence of viral hepatitis
A-E shows distinct geographic
differences. The global burden
of these infections (prevalence,
incidence, cause-specific
death, disability adjusted life
years and years of life lost)

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

has recently been analyzed in
seminal studies. During the
coming decade(s) we expect
to further improve our ability to
prevent and to effectively treat
viral hepatitis A-E, resulting in
the control or even elimination
of these global infections and
of their associated morbidities
and mortalities.

Keywords: Viral hepatitis,
hepatitis A virus, hepatitis B
virus, hepatitis C virus, hepati-
tis D virus, hepatitis E virus

Introduction

Worldwide, the hepatotropic
viruses A-E are the major
causes of acute and/ or chronic
liver diseases (Fig. 1). They can
present with a broad spectrum
of clinical signs and symptoms,
ranging from an asymptomatic
carrier state to acute/ fulmi-
nant hepatitis or chronic liver
disease with progression to
liver cirrhosis and its seque-
lae, including hepatocellular
carcinoma (HCC). Thus, viral
hepatitis can be associated
with significant morbidity and
mortality and represents a
global health care problem. In
the following, the history, epi-

Tesucsl

Bo BCceM Mupe BUPYCHbINA renaTtut
BbI3bIBAIOT NSATb XOPOLLIO M3YYeH-
HbIX renaToTPONHBbIX BUPYCA: BUPYC
renaTuta A (HAV), Bupyc renatura
B (HBV), Bupyc renatuta C (HCV)
(1), Bupyc renatuta fensta (HDV)
v Bupyc renartuta E (HEV). Wx anu-
AEMMONOTUS, a TaKXXe NaTorexHes
ObINn U3yYeHbl 04EHb NOAPOBHO.
Kpowme Toro, 6bin1 onpeaeneHbi
CTPYKTYpa M reHeTM4ecKas opraHu-
3aumst ux AHK - nnm PHK - rexo-
MOB, W >KWU3HEHHbII LMKN BUPYCOB.
Q71 OTKPbITHS BblnK yCNELWHO
peanv13oBaHbl B KIIMHUYECKON
npakTuke B MeTOAax cneumdu-
YECKOW ANAarHOCTMKM, Tepanuu 1
NPOChUNAKTUKM acCOLMMPOBaHHbIX
C BUpyCamu 3a60N1eBaHMIn NeYeHu,
BKIKOYast OCTPbIi UM MOSTHUEHOC-
HbIiA renaTuT, a Takke LONrocpoy-
HbIX NOCNEACTBNIA XPOHUYECKOr0
renaTuTa, BKIYas LUMpPO3 neveHu
W renaToLenIloNSpHyH KapLMHOMY

(TLK).

PacnpocTpaHeHHOCTb BUPYCHbIX
renaTuTos A-E nokasbisaet
yeTkue reorpadguyeckue pas-
nuums. [nobansHoe 6pems aTux
WHEpeKumiA (pacnpoCTpaHEHHOCTb,
3a6011e€BaeMOCTb, CMEPTHOCTb,
FOAbl C MHBANMAHOCTBIO W NOTEPSIH-
Hble FOfibl XM3HK) 6bL10 HeAaBHO

BupycHbiii renatut

NpoaHan1a3npoBaHo B (hyHaa-
MEHTanbHbIX CCnesoBaHusX. B
TeueHue CneayroLero AecaTuneTms
0XWAAETCH fanbHenllee yBenuye-
HWE BO3MOXXHOCTYW NpefoTBpallath
1 3PEKTUBHO NIEUYNTb BUPYCHbIE
renatutbl A-E, 4TO NPUBELET K KOH-
TPONHO MW faXKe NMKBUAALMM STUX
rnobanbHO 3HAUYMMbIX UHAEKLMIA, a
TakXXe CBA3aHHbIX C HUMK 3abore-
BaEMOCTM M CMEPTHOCTM.

KnioyeBble cnosa: BupycHbii

renaruT, BUpyC renatuta A, Bupyc
renaTuta B, Bupyc renatuta G, Bu-
pyc renatuta D, supyc renatuta E

BBepeHue

Bo BceM Mype renatoTpomnHble
BUpYyChbl A-E SBNSKOTCS OCHOBHbIMM
NPUYMHAMK OCTPbIX M / NI XPOHK-
yeckux 3abonesaHuii nevenn (Puc.
1). OHW MOTYT MMETb LLMPOKMIA
CNEKTP KMHUYECKMX MPU3HAKOB 1
CMMMTOMOB, HauWHas 0T 6eCCuM-
MTOMHOTO COCTOSIHUS HOCUTENbCTBA
[0 OCTPOr0 / MOMTHUEHOCHOIO
renatura um XpOHUYECKOro 3a-
60MneBaHNs NEYEHM C NPOTPECCUPO-
BaHWEM [0 LMpPO3a NEYEHN U €ro
noCneaCTBuiIA, BKIKOYAs renarto-
LenmnionsapHyo kapuuHomy (MLK).
[M03TOMY BUPYCHbIA renaTut MOXeT
ObITb CBA3aH CO 3HAYUTENBHO
3a60/1eBaEMOCTbHO M CMEPTHOCTbIO
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Table 1: History of the discovery of
hepatitis viruses A-E

demiology and global burden
of disease (GBD) as well as the
clinical presentation of hepatitis
A-E will be addressed.

In the 1940s, two distinct clini-
cal forms of hepatitis were rec-
ognized: epidemic or infectious
hepatitis, after the discovery of
hepatitis A virus (HAV) in 1973
by R. H. Purcell and collabora-
tors, designated as hepatitis

A (2, 3), and serum hepatitis,
after the discovery of hepatitis
B virus (HBV) in 1960s by B.
Blumberg and collaborators (4,
B) and by A. M. Prince (6, 7),
designated as hepatitis B. With
the specific serological identifi-
cation of HAV and HBV infec-
tion (8, 9), the cause of the so-
called posttransfusion non-A/
non-B hepatitis was discovered
in 1989 by M. Houghton and
collaborators as hepatitis C
virus (1) (10), followed by the
rapid development of HCV-spe-
cific serological and molecular
diagnostic assay systems,
including HCV genotyping
(11-15). In 1977 M. Rizzetto
and collaborators discovered a
novel antigen-antibody system
that only occurs in association
with hepatitis B (16) This was
later shown to be associated

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

History of the Discovery of Hepatitis Viruses A-E

Year Virus
1963/1968

1973

1977

1983

1989

* |[EM: immune electron microscopy; IF: immunofluorescence

with a particle containing a low
molecular weight RNA genome
encapsidated by HBV envelope
proteins and designated as
hepatitis delta virus (HDV) (17).
Further, in 1955 an enterically
transmitted acute viral hepatitis
was identified during an out-
break in New Delhi (18), initially
termed ,epidemic non-A, non-B
hepatitis’ and later hepatitis E
virus (HEV) infection (19-23).
The history of the discovery of
the five hepatitis viruses A-E is
summarized in Table 1.

Epidemiology of Viral
Hepatitis A-E

Based on the specific and
sensitive detection of hepatitis
A-E infections, their epidemiol-
ogy and global burden as well
as their natural course could be
studied in great detail. At the
same time therapeutic and pre-
ventive strategies have been
developed that should contrib-
ute to a reduced prevalence

of these infections and their
eventual elimination.

HAV Infection

HAV infection occurs world-
wide and shows a distinct
geographic distribution with a

Methodology

IEM*(stool)
Serology, IF*(liver)

Serology, IEM*(stool)

Cloning (liver)

Reference

Serology

(2)

(16)

(19)

(10)

W NpeLcTaBnseT coboii rnodanbHyro
npo6nemy Ansi MMPOBOTO 34paBo-
oxpaHeHus. [lanee B cTatbe 6yayT
PacCMOTPEHbI MCTOPKS, ANUAEMU-
onorus u rnobansHoe 6pems 60e3-
Hu (GBD), a Takxe KnMHu4eckas
kapTuHa renatutos A-E.

B 1940-x rogax npoLusoro Beka
ObINW BbISIBNEHbI ABE Pas3inyHbIe
KIMHKYeckue hopMbl renatura:
AMNAEMUYECKUA UK MHAEKLK-
OHHbIW renaTuT NOCNne OTKPbITUS
Bupyca renatuta A (HAV) B 1973
rogy R. H. Purcell v ero konneramu,
00603Ha4eHHbIN kak renatut A (2,3),
1 CbIBOPOTOYHbIN renaTuT nocne
06Hapy>XeHust BUpyca renatura

B ((HBV) B 1960-x rogax b. B.
Blumberg ¢ cotpyaHukamu (4, 5)

n A. M. Prince (6, 7), Ha3BaHHbI/
renaTuTom B.

C nomoLubHo cneundmyeckomn cepo-
NOrMYecKon naeHTdmkaumn HAV
- n HBV- nHdbekuni (8, 9), B 1989 T.
1 M. Houghton ¢ coaBT. 6bina 06Ha-
PY>KEHa NPMuMHa Tak Ha3blBaeMoro
nocTTPaHCcy3MOHHOr0 renatuTa
He-A / He-B — Bupyc renatuta C
(10), mocne yero nocneaosano 6Gbi-
cTpoe passutne HCV - cneundom-
YECKO CUCTEMbI CEPOSIOrMYECKMX

W MONEKYNAPHO-AMArHOCTUYECKMX
aHanu3oB, BKMIOYAKOLLEN reHoTH-
nuposanue HCV (11-15). B 1977 .

BupycHblit renatut

Tabnmua 1: UicTopus OTKpbITHiA BUPYCOB
renatntos A-E

M. Rizzetto ¢ coaBTOp. 06HAPY>XMUK
HOBbIW KOMMEKC aHTUreH-aHTuTe-
110, KOTOPbIA BCTPEYAETCS TOMBKO
npu renatute B (16). Mo3xe 6bino
NnoKasaHo, YTO OH CBA3aH C He-
60MbLLUMM BUPYCOM, COAEPXKALLNM
Hu3KomonekynspHblit PHK - reHom,
WHKaNCUAMPOBaHHbI Benkamu
o6onouku HBV, KoTopbli1 6bin 060-
3HAYeH KaK BUpYyC renatuTa aenbra
(HDV)(17).

Kpome Toro, B 1955 rogy Bo
BpeMs BCMbILkK B Hbto-Lenm 6bi
BbISIB/IEH PACMPOCTPAHAOLLMIA-

cs cheKanbHo-opanbHbIM NyTem
OCTPbIiA BUPYCHbIA renatut (18),
KOTOPbI NEPBOHAYANbLHO Hasbl-
BaUICS «3NMAEMUYECKMIA He - A, He
-B renatut», a n03AHee BUPYCHbIM
renatutoM E (HEV - nHdpekumen)
(19-23). UcTopus OTKPLITUS NATH
Bupycos renartuta A-E npeacras-
neHa B Tabnuue 1.

AnUAEMNOIOrUs BUPYCHbIX
renatutoB A-E

[MocpencTsoM cneumpuyeckmnx

W YyBCTBUTENbHBIX METOA0B
amarHocTukm renatutos A-E,
3nNMaemMmonorus u rnobanbHoe
Bpemst aTUX 3a60oneBaHmii, a Takxe
X eCTECTBEHHOE TeueHue Obinm
WU3y4eHbl 04eHb NoApo6HO. B To
Xe Bpems 6blan paspaboTaHb!
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high prevalence in sub-Saha-
ran-Africa, India, Pakistan and
Afghanistan, an intermediate
prevalence in Middle and South
America, Northern Africa, the
Middle East, Turkey, Iran, Ka-
zakhstan and Mongolia, a low
prevalence in Eastern Europe,
Russia, China and Oceania
and a very low prevalence in
Western Europe, Scandinavia,
North America and Australia
(Fig. 2)(24).

Tens of millions of individuals
worldwide become annually
infected with HAV. The inci-
dence strongly correlates with
the socioeconomic indicators
and with access to safe drink-
ing water. Universal vaccination
of children has been shown

to significantly reduce the
hepatitis A incidence rates (25)
with an increasing anti-HAV
seroprevalence between 1990
and 2005 in all age groups and
geographic regions (24).

In the US, HAV infection has
declined substantially since
1996 when vaccination has
been recommended for indi-
viduals at risk (26-30). In this
context, acute hepatitis A has
declined in the US by 92%
between 1995 and 2007 from
12 cases to 1 case per 100'000
population (27, 29). The major
risk factor in the US now is
international travel, mainly to
Mexico and Central as well as
South America.

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

HBV Infection

HBV infection is a serious
global public health problem
with about 250 million people
chronically infected (31). It ac-
counts for 500°000-1.2 million
deaths per year and is the 10th
leading cause of death world-
wide. The prevalence of HBV
infection varies markedly in
different geographic and in dif-
ferent population subgroups.

The area with the highest hepa-
titis B surface antigen (HBsAg)
prevalence of >8% is Western
sub-Saharan Africa, followed
by Eastern sub-Saharan Africa,
Central Asia, Southeast Asia,
China and Oceania with a high
intermediate prevalence of
5-7%, Latin America, Eastern
Europe, North Africa, the Mid-
dle East, Turkey, Afghanistan,
Pakistan, India and Australia
with a low intermediate preva-
lence of 2-4% and the US and
Canada, Central America, Brazil
and Western Europe with a low
prevalence of <2% (Fig. 3) (32).
From 1990 to 2005 the preva-
lence of chronic HBV infection
decreased in most regions.
This was most evident for Cen-
tral sub-Saharan Africa, Tropi-
cal and Central Latin America,
Southeast Asia and Central
Europe. Despite the decreas-
ing prevalence, the absolute
number of HBsAg-positive
individuals increased from 223
million in 1990 to 240 million

TepaneBTMuYeckue 1 NpodunakTu-
Yeckue cTpaTerun, KoTopble MoryT
CMocoBCTBOBATL CHUKEHUIO pac-
NPOCTPAHEHHOCTM 3TUX MHCDEKLMIA
1 MX BO3MOXKHOW NMKBMAALMM.

HAV- nHekuus

HAV - uHdbekums BCTpeuaeTcs BO
BCEM MUPE U UMEET YETKOE reo-
rpachuyeckoe pacnpeneneHue ¢
BbICOKOM PACMpPOCTPAHEHHOCTHHO B
cTpaHax Adppuky K tory ot Caxapel,
Whawmu, MakucTane n Adpranuctane,
CpeflHen pacnpoCTPaHEHHOCTbIO

B CpeaHeit n KOxHon Amepuke,
CesepHoit Adpuke, Ha BrivxkHem
BocTtoke, B Typunu, UpaHe, Kazax-
cTaHe 1 MoHronum, Hu3Kom pac-
NPOCTPaHEHHOCTBO B BOCTOUHOM
Espone, Poccuu, Kntae n Okeanunm,
1 04EHb HWU3KOW PacnpoCTpaHeH-
HOCTbLO B 3anagHoii EBporne,
CxanauHasun, CeepHoit AMepuke
un AscTpanuu (Puc. 2)(24).

JlecaTku MUNINOHOB NOAEN BO
BCEM MUPE €XXErOAHO 3apaXKaroTcs
HAV. 3aboneBaeMoCTb CUIbHO KOp-
PENMPYET C COLMANBHO-9KOHOMMUYE-
CKAMM NOKA3aTENSMM U C AOCTYNOM
k 6e30MacHOM NUTLEBONW BOJE.
BceobLwas BakuMHaums fetei
mexxay 1990 v 2005 rogamu no-
3BOJSIUNA 3HAYUTENBHO CHU3NTD
nokasaTefb 3a601eBaeMoCTH
renaTuTom A (25) ¢ yBenuyeHuem
aHTu-HAV ceponpesaneHTHoCTV BO
BCEX BO3PACTHbIX rpynnax u reo-
rpacduyeckmnx peruoHax (24).

B CLUA HAV - nHchexums 3Ha-
YNTENBHO CHU3KNAch ¢ 1996

roga, koraa BakuMHauus 6bina

BupycHblit renatut

PeKOMeHA0BaHa BCEM NuLam ¢
MOBbILLEHHbIM PUCKOM (26-30). B
3TOM KOHTEKCTE 3200/1€BaEMOCTb
OCTPbIM renaTuToM A CHU3NUNAach B
CLLIA Ha 92% B nepwop ¢ 1995 no
2007 rop —c 12 go 1 cnyyas Ha
100 000 HaceneHus (27, 29). Oc-
HOBHbIM chakTopom pucka B CLLIA
B HACTOSILLEE BPEMS SBNSOTCS
MEeXZyHapOAHble MOe3aKu, B OC-
HOBHOM, B Mekcwky, LieHTpanbHyto
n FOXxHyt0 Amepuky.

HBV- uHdexums

Bupyc renatuta B siBnseTcs
CepbesHoii rnobanbHoN NpobnemMoil
06LLECTBEHHOrO 3APaBOOXPAHEHNS:
B MMPE XPOHNYECKM MH(PULMPOBAHO
0K0710 250 MUNIMOHOB YenoBeK
(31). O1a nHhekums BbI3bIBAET
500 000 - 1,2 MunnnoHa cMepTeit B
ro4, v asnsetcs 10-i no 3HaunUMo-
CTW NPWUYNHOA CMEPTU B MUPE.

PacnpocTtpaHeHHocTb HBV - uh-
hexkumn 3aMeTHO pasnnyaeTcs B
pasHbix reorpacyeckmx PermoHax
1 pasHbIX NOATPYNNax HaceneHus.
PaiioH ¢ camoii BbICOKOI pacnpo-
CTPaHEHHOCTbH0 MOBEPXHOCTHOMO
aHtureHa renaturta B ¢ HBsAg

> 8% — 370 3anagHas Adpuka K
tory o1 Caxapbl, 32 KOTOpO¥A cre-
aytoT BocTouHas Adpuka K rory oT
Caxapsl, LientpansHas Asus, HOro-
BocTtouHas Asus, Kutait n OkeaHus
C BbICOKMM MOKa3aTeNem cpeaHen
pacnpoCTPaHeHHoOCTH 5-7%, JlaTuh-
ckas Amepuka, BoctouHas Espona,
CeBepHas Adpuka, BrvxHui
BocTtok, Typuws, AdraHucTaH,
MakuctaH, NHana v Asctpanus ¢
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HAV

HBV

HDV

HCV

Fig. 1: Basic characteristics of hepatitis viruses A-E

in 2005. The decline of HBV
infection prevalence may be at
least in part related to expand-
ed immunization, suggested
by the strongest decline found
in South East Asian children
(32). In the US, the HBsAg or
anti-HBc prevalence in adults
changed little during the period
of 1999-2006 compared to
1988-1994 while it significantly
decreased in children, reflect-
ing the impact of global and
domestic vaccination (33).

In the US, acute HBV infection
has declined by 82% from 8.5
cases per 100,000 popula-

tion in 1990 to 1.5 cases per
100,000 population in 2007, es-
pecially in children and adoles-
cents (28, 29). Sexual exposure

and injection drug are consid-
ered the major risk factors.

Different from HCV infection
(Bukh, #3462) infection, the
annual mortality rate from HBV
infection in the US did not
change significantly between
1999 and 2007 with major risk
factors being chronic liver dis-
eases, coinfection with HCV or
the human immunodeficiency
virus (HIV) as well as alcohol-
related conditions (34).

Universal vaccination against
HBV infection was shown to
be cost-saving in countries
with high and intermediate
endemicity. Apart from ex-
posure prophylaxis through
personal protection measures,

Puc. 1: OcHOBHbIE XapakTepuCTUKK BUPYCOB renatutos A-E

HW3KWUM roKasaTtenem cpeaHen pac-
NPOCTPaHEHHOCTH 2-4%, a Takxe
CLUA v Kanapa, LieHTpanbHas
Amepwka, bpasunus n 3anagHas
EBpona ¢ H13koii pacnpocTpaHeH-
HOCTbIO <2% (Puc. 3)(32).

C 1990 no 2005 r. pacnpocTpaHeH-
HOCTb XpOHM4eckoi HBV - nHdex-
LK B 60MbLUMHCTBE PETVUOHOB
CHU3WNaCh. JT0 6bIN0 Hanbonee
04eBNaHO ang LienTpansHoi Adp-
pukm K tory oT Caxapsl, Tponnye-
CKOM 1 LieHTpanbHoi J1aTuHCKOM
Awmepuku, KOro-BocTouHoin Asun u
LleHTpansHoit EBponbl. HecMoTps
Ha CHUXXEHME PacnpOCTPaHEHHO-
Ty, abcontoTHoe uncno HBsAg-
MO3WUTUBHbIX JIOLEN YBENUUMIOCH C
223 munnoHos B 1990 roay po 240
MUnoHOB B 2005 rogy. CHuxe-
HWE pacnpocTpaHeHHocT HBY

- MH(DEKLMN MOXKET BbITb YaCTUYHO
CBS3aHO C PACLUMPEHHON UMMYHW-
3aumein, 0 YeM CBNAETENbCTBYET
Camoe CUibHOE YMEHbLLEHNE ee
nokasartens y aetei B FOxHo-Boc-
TOuHOM A3nm (32).

B CLLIA nokasaTtenu pacnpocTpa-
HEHHOCTM aHTurena HBsAg unu
anTuTen anti-HBc y B3pocnoro
HaceneHns Mano U3MEHUNCD B
nepuog 1999-2006 rr. no cpasHe-
HUto ¢ 1988-1994 1, HO B TO Xe
BPEMS y AeTel OHU 3HAUMTENBHO
CHU3WINCb, YTO OTPAXKAET BAUSHME
rno6anbHOM M MECTHOM BaKLMHALMN
(33).

B CLLIA octpas HBV - uHdhekums
CHU3Mnach Ha 82% — ¢ 8,5 crnyyas
Ha 100 000 nacenenus B 1990 rogy
fo 1,5 cnyyas Ha 100 000 Hacene-
Hus B 2007 rogy, 0CO6EHHO y feTen
W NOAPOCTKOB (28, 29).
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Table 2: Diagnosis and natural course
of hepatitis A-E

HBV vaccination should be
administered to all unvacci-
nated individuals traveling to
areas with high or intermediate
HBsAg prevalence (35).

HCV Infection

HCV infection is endemic
worldwide with about 185 mil-
lion infected people. It shows a
significant geographic vari-
ability with the highest preva-
lence rates, based on anti-HCV
positivity, in North Africa, the
Middle East as well as Central
and East Asia (>3.5%). Inter-
mediate prevalences (1.5-
3.5%) are found in Central and
Southern Latin America, the
Carribean, Central, Eastern and
Western Europe, sub-Saharan
Africa, South and Southeast
Asia as well as Australia. A low
prevalence of HCV infection
(<1.5%) has been documented
in North America, Tropical Latin
America and the Asia Pacific
region (Fig. 4) (36).

Currently, the published data
are inadequate to describe the
true disease burden. Never-
theless, it appears that HCV
infection is the most common

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Diagnosis and Natural Course of Hepatitis A-E
Primary Diagnosis* Follow-up Diagnesis Natural Course

anti-HAV IgM

HBsAg

anti-HCV

anti-HDV IgM

anti-HEV

None

HBV DNA

HCV RNA, Genotype

HDV RNA

HEV RNA**

Acute

Acute/ Chronic

Acute/ Chronic

Acute/ Chronic

Acute/ Chronic**

* Usually in the context of elevated AST/ ALT levels
** Mostly in immunosuppressed patients after solid organ transplantation

form of viral hepatitis in the
European Union (15). The HCV-
related mortality in the US has
significantly increased between
1999 and 2007 from about 3 to
about 5 per 100,000 population
with major risk factors being
chronic liver diseases, coinfec-
tion with HBV or HIV as well as
alcohol-related conditions (34).

While the currently evolving
therapeutic options, especially
based on the direct antiviral
agents (DAAs), have revolution-
ized the treatment of patients
with chronic hepatitis C of any
genotype, unfortunately, there
is no vaccine available to date.

HDV Infection

HDV infection is traditionally
endemic in central Africa, the
Amazon Basin, Eastern and
Mediterranean Europe, the
Middle East and parts of Asia.
It occurs only in association
with HBV. Data regarding the
global burden of HDV infec-
tion are somewhat limited,
however (37). There are 8 HDV
genotypes; their geographic
distribution and the worldwide
prevalence of HDV infection

CeKcyanbHble KOHTaKTbl 1 MHbeK-
LIMOHHbIE HAPKOTUKM CYNTALOTCS
OCHOBHbIMM (PaKTOpamm pucka.

B otnnumne o1 HCV - uHdhbekumm
(Bukh, # 3462), exxerofHbli
ypoBeHb cMepTHOCTH 0T HBV -
nHcpekumn B CLLIA cyLiecTBeHHO
He u3meHuncs B nepuog ¢ 1999

no 2007 rof, Npu4eM OCHOBHbIMM
bakTopamu pucka SBASOTCS
XPOHUYECKME 3a00NEBaHMS NEYEHU,
konHchekuns ¢ HCV nnm Bupycom
nMmyHodecuumTa Yenoseka (BUY),
a TaKkXXe CBSA3aHHbIE C ankoronem
3abonesanus (34).

Bbino gokasaHo, YTo BeeobLas
BaKumHaums npotvs HBV - nHdek-
LM NO3BONISIET CHU3UTb PACXOAb!
Ha 3[jpaBOOXpaHeHue B CTpaHax ¢
BbICOKOW M CPELHEN 3HLEMUYHO-
CTbt0. [oMMmOo npochunakTukm npu
CEKCyanbHbIX KOHTAKTax ¢ MOMo-
LYbH0 METOZAOB MHANBUAYAILHON
3alMTbl, BakumHaums npotus HBV
[O/KHA NPOBOAUTLCS BCEM Henpu-
BMTbIM JIIOAAM, NYTELLECTBYHOLMM
B PaiOHbI C BbICOKOW UM CpeaHen
pacnpocTpaHeHHocTbio HBsAg (35).

HCV- nHdexums

HCV - nHdhekuuns sBnsieTcs aHae-
MWYECKOM BO BCEM MUPE: 3aperu-
CTPMPOBAHO 0K0/0 185 MMNMOHOB

BupycHblit renatut

Tabnuua 2: [lnarHocTuka v eCTeCTBEHHOE
TeuyeHve renatutos A-E

UHMUMPOBaHHbIX. OTMevaeTes
3HaumMTENbHAs reorpadunyeckas
BapnabenbHOCTb PaciPOCTPaHEH-
HOCTM 3TOM MHCHEKLMM C CaMbIMK
BbICOKUMM MOKa3aTensamu, nog-
TBEPXKAEHHbIMU aHTV - HCV nosu-
TMBHOCTbI0, B CeBepHoit Adpuke,
Ha BrvxkHem BocToke, a Takxe B
LlenTpansHoii 1 BocTouHon A3um
(>3,5%).

CpefHuin nokasaTenb pacnpocTpa-
HeHHoCTH (1,5-3,5%) 06Hapy>KeH B
LieHTpanbHoi 1 FOxHoi J1aTuHCcKoM
Amepuke, Kapubekom bacceiHe,
LieHtpanbHoi, BocTouHoi u 3a-
nagHoi Espone, B Adppuke K tory
o1 Caxapbl, KOxHoi n KOro-BocTou-
Hoit A3nm, a Takxe B ABCTpanuu.
Hwuakas pacnpoctpaHeHHocTs HCV
nHbekunm (<1,5%) bbina 3aperu-
cTpuposaHa B CeBepHoii AMepuke,
Tponuueckoi JlatuHckon Amepuke
1 A3natcko-TuxooKeaHCKoM peruo-
He (Puc. 4)(36).

B HacTosiee Bpems ony6nnko-
BaHHbIE AaHHbIE HE ONUCLIBAKOT

B MOJHOW MEPE UCTWHHOE BpeMms
3TOro 3a6onesanns. TeM He MeHee,
BbICOKA BEPOSTHOCTb TOr0, YTO
HCV - nHbexuns sBnseTcs Hau-
6onee pacnpoCTPaHeHHOM POPMOi
BMpYCHOro renatuta B EBponeit-
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Estimated
Hepatitis A
Virus Prevalence
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[] verylow

B

Fig. 2: Worldwide prevalence of HAV infection in 2005 (24)

is shown in Fig. 5 (38). Longi-
tudinal studies have shown a
decrease in HDV prevalence in
some endemic regions, such
as ltaly where in HBV infected
individuals the prevalence of
HDV infection has decreased
from about 25% in 1983 to
8% in 1997 (39). Similar trends
were observed in Spain, Turkey
and Taiwan, for example. On
the other hand, epidemiologi-
cal studies showed that HDV
prevalence in HBV infected
individuals remains in general
<10% butis as high as 70%
in some developing countries/
areas such as Nigeria, Gabon,
Iran, Pakistan, India, Takjikistan
and Mongolia as well as the
western Brazilian Amazon (38).
Further, in northern Europe and

the US HDV infection still is

a health care problem. While
HDV prevalence is stable in
France, it increased in London/
England from about 3% in the
1980s to about 9% in 2005
(40).

Also in Germany, after a de-
crease of anti-HDV prevalence
from about 19% in 1997 to
about 7% in 1997, since 1999
an increase to about 14% has
been documented (41). This
increase is in part caused by
migrants from regions with a
high HDV prevalence or by still
occurring clustered outbreaks,
e.g., in Greenland (42) or Mon-
golia (43).

The treatment of chronic HDV
infection remains one of the
major challenges in the field

Puc. 2: PacnpoctpaHeHHocTb HAV - uHdbekunmn B Mupe B 2005  (24)

ckom Coto3e (15). CMepTHOCTb OT
HCV - uncbexumm B CLLIA 3Haum-
TENbHO YBENNYMNach B Nepuoi ¢
1999 no 2007 r.—c 3 o 5 Ha 100
000 HaceneHusl, Npu4eM 0CHOBHbI-
MM (haKTOpamMm pucka SBASOTCS
XPOHUYECKME 3a00NEBAHMS NEYEHU,
kouHdpekummn ¢ HBV unn BUY, a
TaKXXe acCoLMMPOBAHHbIE C arkoro-
nu3Mom 3abonesanus (34).

HecMmOTps Ha NpUMEHsIEMbIE B
HacTosILLee Bpems CTpaTerum
neYenus, 0co6eHHO basnpytoLLmecs
Ha MPOTMBOBMPYCHbIX Npenaparax
npsmoro peiictens (DAA), koTopble
MPOM3BENN PEBONIOLMIO B Nieve-
HUM NALMEHTOB C XPOHUYECKUM
renatutom C nto60ro reHoTMna, K
COXANEHMIO, HA CErOAHSLLHNIA AeHb
BaKUMHa NPOTUB 3TOW MHAEKLMM
eLe He paspaboTaHa.

HDV - undekums

HDV - uHthexumus TpaamumoHHO 3H-
pemuyHa B LieHTpanbHoi Adpuke,
6acceite AmasoHku, BocTouHOM 1
CpenmsemHomopckoi EBpone, Ha
BanxHem BocToke 1 B HEKOTOPbIX
yacTax Asuu. BcTpevaeTcs ToNbko
B accounaumnu ¢ HBV-uHdpekumeit.
OpHako aaHHble 0 rnobansHoM
opemenn HDV - uHdpexumnm orpanu-
ueHbl (37).

CyuwectsyeT 8 reHotunos HDV; ux
reorpacdnyeckoe pacnpeaeneHue
W pacnpocTtpaHeHHocTb HDV -
WHEKLMM B MUPE NOKA3aHbl Ha
Puc. 5 (38).

[MpONOHrMpOBaHHbIE MCCRELOBAHMS
noKasanu CHUXEHWe pacnpo-
cTpaHeHHocT HDV B HEKOTOpbIX
SHAEMMYHBIX PErnoHax, Takux Kak
Wtanus, rae y nuu, MHUUMpOBaH-
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of viral hepatitis (38), awaiting
the development and imple-
mentation of novel therapeutic
concepts. Since HDV infection
depends on the coexistence

of HBV, the well established
HBV vaccination strategies also
prevent HDV infection.

HEV Infection

The epidemiology of HEV
infection, previously known as
waterborne or enterically trans-
mitted non-A, non-B hepatitis,
is similar to that of HAV infec-
tion. The highest incidence

of water-borne human HEV
infection (genotypes 1 and 2) is
found in Asia, Africa, the Mid-
dle East and Central America
(44). Waterborne outbreaks
have occurred among others in
South and Central Asia, tropical
East Asia, Africa and Central
America (Fig. 6) (http://www.
cdc.gov/travel-static/yellow-
book/2016/map 3-06.pdf).

Apart from fecally contami-
nated water, sporadic transmis-
sion of zoonotic HEV infection
(HEV genotypes 3 or 4), has
been demonstrated by con-
sumption of certain meats
(deer, wild boar, undercooked
pig liver), blood transfusions
(45) and solid organ transplan-
tation (22, 23), termed ‘autoch-
thonous’ HEV infection.

The burden of HEV infection in
a given population is difficult to
estimate. Rates of anti-HEV an-

tibody positivity in the general
population are lower in Europe
and the US than in Africa and
Asia (30-80%). Nevertheless, in
a 1988-1994 survey of adult US
citizens (46) anti-HEV preva-
lence was 21%, lower than
anti-HAV (38%) but higher than
anti-HBs (8.7 %) or anti-HCV
(2.0%). While the rates of HEV
exposure in the United States
appears to be declining (47), a
surveillance analysis showed
an increase of confirmed HEV
cases in Europe between 2005
and 2015 (https://ecdc.europa.
eu/en/publications-data/hepati-
tis-e-eueea-2005-2015).

Overall, the epidemiology of
hepatitis E in developed coun-
tries is incompletely under-
stood, as is its mechanism of
replication, its species or cell
specificity, as well as its effec-
tive therapy and prevention.
Two vaccines with long-term
efficacy against HEV genotype
1 and 4 of >95% have been
developed and evaluated in
Nepal and China (48, 49).

Clinical Presentation and
Management of Viral
Hepatitis A-E

HAV Infection

Acute HAV infection (World
Health Organization. Global
Alert and Response (GAR)
Hepatitis A. http://www.
who.int/csr/disease/hepatitis/

HbIx HBV, pacnpocTtpaHeHHOCTb
HDV - uHdheKummn cH13unach ¢
npumepHo 25% B 1983 ropy no 8%
B 1997 rogy (39).

[Moao6Hble TeHAEHLMM HAbHo-
panvck B Mcnanuu, Typunm v Ha
TaiBaHe. C Bpyroi CTOPOHI,
3NMAEMUONIOrMYECKME UCCNEa0Ba-
HWS NOKA3anu, YTO PacmpPOCTPAHEH-
HocTb HDV - nHdhexumm y nrogen,
uHbnumpoBaHHbIx HBV, coctaBns-
€T B uenom <10%, Ho gocturaeT
70% B HEKOTOPbIX Pa3BMBAKOLLMXCA
CTpaHax / permoHax, Takmx Kaxk
Hurepus, aboH, Wpak, MakucTaH,
WHawns, Tapxukuctad u MoHronms,
a TaKoxe 6pasunbekas 3anagHas
Ama3zoHka (38).

Kpome Toro, B CesepHoii EBpone
1 CLUA HDV - nHdpexums no-
NPEeXXHEMy SBASETCA Npo6IeMoi
LNs 30paBOOXpaHeHus. XoTs
pacnpocTpaHeHHocTs HDV Bo
®paHumm cTabunbha, B JToHaoHe /
AHrnMM OHa BO3pocna ¢ NPUMEpHO
3% B 1980-x rogax [0 NpUMEPHO
9% B 2005 ropy (40).

Takxe B 'epMaHuu, nocne CHu-
XKEHMS MoKas3aTens NpucyTCTBUS
anTuten k HDV y HaceneHus ¢
npumepHo 19% B 1997 ropy no
npumepHo 7% B 1997 roay, ¢ 1999
rofa 6b110 3aperucTPUPOBaHO ero
yBenmyeHue npumepHo Ao 14%
(41). 910 YaCTNYHO BbINO BbI3BAHO
NPUTOKOM MUTPAHTOB 13 PErMOHOB
C BbICOKO# PacnpOCTPaHEHHOCTbIO
HDV wnu Bce eLLe NPOMCXOAALLMMM
KnacTepHbIMMW BCMbILLKAMM Kak,
Hanpumep, B [ peHnanamm (42) unu
MoHronum (43).

Jleuenme xpoHnyeckoin HDV -
WHDEKLNM OCTAETCS OfHOM W13
OCHOBHbIX Mpo6emM B 06nacTy
Tepanuu BUPYCHbIX renaTuTos
(38), oxxmparoLien pa3paboTku 1
peanu3auum HoBbIX TepaneBTMYe-
CKMX KOHLenuwia. Mockonbky HDV
3aBMCHT OT COCYLLECTBOBAHUS C
HBV, npumersieMble aththeKTUBHbIE
cTpaTeruv BakuMHaLmn npoTuB
HBV Takxe npepoTspaiatot HDV
- MHADEKLMIO.

HEV - uncdbekums

Ommpemmonorus HEV - uHdpekumm,
paHee U3BECTHOM Kak « He A/ He B
renaTuT, nepeaaroLUmincst BOAHbIM
1 OpanbHo -theKanbHbIM nyTem>
aHanoruyHa Takoson npu HAV -
UHDEKLINK.

Havn6onbLias 3a6onesaemocTs
nepenaBaeMoi Yepes BOaYy YenoBse-
yeckoi HEV - nHdexumm (reHoTumbl
1 1 2) oTMeyeHa B Asuu, Adppuke,
Ha BnvmxHem Boctoke u B LieH-
TpanbHoii AMepuke (44). Benbiuku
3a60/1eBaHmMs C TPAHCMUCCHEN
yepes Body, MPOU3OLLIN, B YaCT-
HocTu, B FOXXHOI 1 LieHTpanbHoi
A3um, B Tponuueckon BocTouHom
Asun, Adppuke n LieHTpanbHoi
Amepuke (Puc.6 ) (http:/www.cdc.
gov/travel-static/yellowbook/2016/
map 3-06.pdf).

KpoMe nepefaBaemoit Yepes 3a-
paXkeHHyto pekanuamu Bogy HEV

- MHpeKumn (reHoTunbl HEV 3 nim
4), 6bina BbISBNEHbI BCMLILLKM CO-
pafn4ecKoi 300HO3HOM MHDEKLMK,
0603Ha4YEHHON KaK «aBTOXTOHHAs»
HEV - uHdpekums, npu noTpebneHnm
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Table 3: Global burden of hepatitis A,
hepatitis B, hepatitis C and hepatitis
E: prevalence between 1990 and
2013 adapted from (54)

whocdscsredc2007/en/index4.
html#estimated) is usually a
self-limited disease. After an
incubation period of 15-50 days
more than 70% of patients
complain of nausea, vomiting,
anorexia, fever and abdominal
pain, followed by jaundice and
pruritus. Laboratory abnor-
malities include elevations of
serum aminotransferases and
bilirubin. Full clinical and bio-
chemical recovery is observed
within 2-3 months in 85 % of
patients and within 6 months in
nearly all patients. Extrahepatic
manifestations, such as arthral-
gia, leukocytoclastic vasculitis,
glomerulonephritis and others,
can be associated with acute
hepatitis A.

Cholestatic and relapsing
hepatitis are special clinical
presentations of acute hepatitis
A (5-10%) that also resolve
spontaneously. Rarely, hepatitis
A may take a fulminant course
or trigger the development of
autoimmune hepatitis.

Diagnosis of hepatitis A (Table
2) is established by the detec-
tion of serum anti-HAV IgM
that is followed by anti-HAV
IgG that is associated with

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Prevalent Cases (x 1,000)

2013

Liver Disease

7824
331'037
147826

2'188

Hepatitis A
Hepatitis B
Hepatitis C
Hepatitis E

recovery and immunity against
reinfection. Treatment consists
of supportive care.

HBV Infection

The incubation period of HBV
infection is 45-150 days. The
diagnosis of HBV infection is
based on the detection of HB-
sAg and IgM antibody to hepa-
titis B core antigen (anti-HBc
IgM) in serum (Table 2). Treat-
ment depends on the clinical
setting (560). In immunocompe-
tent adults more than 95 % will
show a spontaneous resolution
of HBV infection with serocon-
version from HBsAg to anti-
HBs and the development of
IgG anti-HBc.

The likelihood of liver failure

is < 1%. In newborns and
children HBsAg will persist

in about 90-95% and will be

in the vast majority asymp-
tomatic (so-called ‘healthy
carrier state’). The treatment
is mainly supportive. Antiviral
treatment (tenofovir, entevacir
or lamivudine) may be consid-
ered in patients with a severe
or protracted course of acute
hepatitis B until HBsAg has
cleared. Importantly, appro-
priate measures should be
taken to prevent infection in all

Change 1990-2013 (%)

onpeneneHHbIX BULOB Msica (ONeHs,
AMKOro kabaHa, Hej0BapeHHoM ne-
YEHW CBUHbBM), NEPENNBAHMSX KPOBM
(45) v TpaHCNNAHTALMM CONMAHbIX
OpraHos (22, 23).

Bpemsi HEV - uHhekunm B faHHOW
NONyNsiILMM TPYAHO OLeHNTb. Moka-
3arenb aHtv - HEV ceponosntusHo-
CTu B 06LLeit nonynsumm B Eepone
n CLLIA Huxe, yem B Adppuke 1
A3un (30-80%).

TeM He MeHee, npy onpoce cpean
B3pocnbix rpaxaaH CLUA, npo-
BefeHHoOM B 1988-1994 rr. (46), no-
kasartenb npucyTcTBmus aHtn - HEV
y Hacenexus coctasmn 21%, Yto
HUXXe, YeM nokasatenb aHTu-HAV
(38%), HO BbILLE, YEM YPOBEHD AHTH
- HBs (8,7%) nmu aHtu-HCV (2,0%).
HecmoTps Ha To, 4TO nokasarerb
pacnpocTtpaHeHHocTn HEV B Co-
efvHeHHbIx LLTartax, no-suauMomy,
CHWXaeTcs (47), anMAeM1onoruye-
CKMiA aHanN3 noKasan yBeauyeHne
ymcna noATBEPXKAEHHbIX Clyvaes
HEV - nHdpekumm B EBpone B nepu-
O ¢ 2005 no 2015 rog (https://ecdc.
europa.eu/en/publications-data/
hepatitis-e-eueea-2005-2015).

B uenom, anuaemuonorus su-
pycHoro renartuta E B passuTbIx
CTpaHax He COBCEM MOHSTHA, KaK U1
MeXaH13M pennuKaumum Bupyca, ero
BWJO0BAs UM KNETOYHas cneuy-
(PMYHOCTB, & TaKXe 3aPEKTUBHbIE

Tabnuua 3: obansHoe 6pems renatura
A, renatuta B, renatuta C v renatuta E:
pacnpoCTPAHEHHOCTb B NEPUOS MEXAY
1990 1 2013 rr (54)

METOAbI Tepanun 1 NPOHUNAKTUKM.
[lBe BakUMHbI C [ONMOCPOUHON
3hHEKTUBHOCTBIO >95% NPOTHB
HEV ¢ reHotunom 1 1 4 6binm pas-
paboTaHbl M onpo6oBaHbl B Henane
n Kutae (48, 49).

KnuHuyeckue nposiBneHuns n
neyeHne BUPYCHbIX renaTuToB
AE

HAV - undekums

Octpas HAV - ucbexuns (Bcemmp-
Has opraH13aums 3fpasooxpaHe-
Hus. [nobanbHoe npegynpexnexne
noteeT (GAR) l'enatut A. http:/
www.who.int/csr/disease/hepatitis/
whocdscsredc2007/en/index4.
html#estimated) B 60NbLUMHCTBE
CIy4aeB ABNSETCS CAMONPON3-
BOJIbHO pa3peLuarommes 3aborne-
BaHWEM.

lMocne uHKy6aLUMOHHOrO Nepuosa,
KOTOpbIN cocTaBnseT 15-50 AHew,
6onee 70% NauMeHTOB XanytTcs
Ha TOLLHOTY, PBOTY, aHOPEKCHIO,
nmMxopagKy u 601 B XMBOTE,
COMPOBOXJAIOLLMECS XKENTYXOM 1
3ynom. B nabopaTtopHbIx nceneso-
BaHWSX OTMEYAETCS NOBbILLIEHNE
CbIBOPOTOYHBIX aMMHOTpaHCc(epas
1 6unupy6buHa. MosnHoe KnuHuue-
CKOE 1 BUOXMMUYECKOE BbI3[0P0B-
NeHre HabnaeTcs B TeYeHNe
2-3 mecsiLeB Y 85% nauneHToB 1 B
TeueHne 6 MeCALIEB NOYTH Y BCEX
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Fig. 3: Worldwide prevalence of HBV infection in adults in 2005 (32)

exposed contacts (hepatitis B
immunoglobulin, HBsAg vac-
cine).

HCV Infection

Acute HCV infection is rare and
in most cases asymptomatic,
very rarely causes liver failure
and usually takes a chronic
course. Diagnosis is primarily
based on the detection of anti-
HCV in serum in the context of
unexplained elevations of AST
and ALT (Table 2). Chronic in-
fection often follows a progres-
sive course over many years
or decades and can ultimately
result in liver cirrhosis with its
complications, including HCC
The treatment of chronic HCV
infection has been revolution-
ized by the availability of highly
effective oral direct acting
antiviral agents (DAAs).

HDV Infection

HDV infection is caused by

a defective RNA virus and is
always associated with HBV
infection either as HBV-HDV
coinfection or as HDV su-
perinfection of patients with
preexisting HBV infection.
Diagnosis is primarily based on
the detection of anti-HDV in
serum in the context of unex-
plained elevations of AST and
ALT and HBsAg positivity (Table
2). HBV-HDV coinfection is
indistinguishable from classical
acute HBV infection and is usu-
ally transient and self-limited.
Among injection drug users,
however, a high incidence of
liver failure has been reported.
HDV superinfection of chroni-
cally HBV-infected individu-

als may present as severe
acute hepatitis in a previously

Puc. 3: PacnpoctpaHerHocTb HBV- nHdekumn B M1pe Cpefivt B3POCNoro HaceneHus B

2005 (32)

nauueHToB. C 0CTPbIM renaTuToMm
A mOryT 6bITb CBS3aHbI BHENEYE-
HOYHbIE NPOSIBIIEHMS, TaKne Kak
apTpanrus, NenKoLUMToKnacTuye-
CKWIA BACKYNNT, rNOMepynoHedpuT
V apyrve.

XonectaTuyeckunii u peLnamnsn-
PYIOLLMIA renatuTt — 370 0cobble
KIMHUYECKMe (hOpMbI OCTPOro
renatuTa A (5-10%), koTopble
TaKXKe KynupytoTcs CNOHTaHHO. B
PEOKMX CAyYasix renatut A MOXeT
npoTeKkaTb MOHUEHOCHO WM Bbl-
3blBaTb Pa3BUTHE Y TOMMMYHHOIO
renatura.

[varHos renatuta A (Tabnumua 2)
yCTaHaBNMBAETCA NyTeM 06Hapy-
XEHWS CbIBOPOTOUHOO aHTU-HAV
IgM, a 3aTtem aHTU-HAV IgG, 4T0
CBAA3aHO C BbI3[J0POBIIEHNEM U
UMMYHUTETOM NPOTUB PEVHEKLMN.
JleueHve BKIOYAET NOAAEPXKMBAKD-
LLYtO TEPanMIo.

HBV - undekums

MHky6aumoHHbliA nepuog HBV -
WHbeKLnKM cocTansieT 45-150
Axeit. [inardos HBV - nHdexumm
OCHOBAH Ha 06Hapy>xeHun HBsAg
n IgM - aHTUTEN K OCHOBHOMY aHTH-
reHy renatuta B (aHtu-HBc IgM) B
CbIBOpOTKE KpoBK (Tabnuua 2).
JleueHne 3aBUCUT OT KIMHUYECKMX
npossneHni (50). Y 6onee 95%
UMMYHOKOMMETEHTHbIX B3POCHbIX
MPOUCXOAMT CMOHTAHHOE paspe-
weHwe HBV - uidpexumm ¢ cepo-
konsepcveit k HBsAg ¢ anTu-HBs
IgM no nosisneHns aHtu-HBC IgG.
BeposTHOCTb pa3suThs neyeHou-
HOJ HeA0CTAaTOYHOCTH COCTaBASET
<1%. Y HOBOPOXAEHHBIX U fieTel
HBsAg coxpaHseTcs NpUMEPHO B
90-95% cnyyaes u y nofasnsroLLe-
ro 60/IbLIMHCTBA U3 HUX NPOTEKAeT
6eCCUMNTOMHO (TaK HasbiBaeMOe
«COCTOSIHWE 3[,0POBOr0 HOCKUTE-
nsi»). JleyeHune, B OCHOBHOM, NOJ-
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Fig. 4: Worldwide prevalence of HCV infection in 2005 (36)

unrecognized HBV carrier or
as an exacerbation of a known
chronic hepatitis B. HDV
infection persists in almost all
patients with suppression of
HBYV infection. The pathogen-
esis of HDV infection depends
on HDV-associated factors,
such as HDV genotype and the
expression of specific HDAg
species, on HBV-associated
factors, such as HBV genotype
and the levels of HBV replica-
tion as well as on host factors,
such as the host immune
response.

HEV Infection

Today, HEV infection is one of
the most common, yet least
diagnosed etiologies of acute
viral hepatitis, with distinct
differences in transmission
and outcomes in resource-rich

and resource-limited areas.
Diagnosis is primarily based
on the detection of anti-HEV
in serum in the context of
unexplained elevations of AST
and ALT (Table 2). HEV usu-
ally causes a self-limited acute
infection with hepatic failure
developing in only a small
proportion of patients. The
incubation period ranges from
15-60 days. In the vast majority
of patients the natural course
is asymptomatic or mildly
symptomatic. In symptomatic
patients jaundice is accompa-
nied with malaise, anorexia,
nausea, vomiting, abdominal
pain, fever and hepatomegaly.
Less common symptoms are
diarrhea, arthralgia, pruritus
and a urticarial rash. Extra-
hepatic findings may include
hematological abnormalities,

Puc. 4: PacnpocTtpaHeHHocTb HCV - nHdbexumm B Mupe B 2005 1 (36)

AepxusaroLee. NMpoTMBOBUPYCHOE
neyenme (TeHoOBHMp, HTEBACHP
WM NaMUBYIMH) MOXET paccma-
TPUBATLCA Y MALMEHTOB C TsXKe-
TbIM MW BANTENBHBIM TEYEHNEM
ocTporo renatuta B o ncuesHo-
BeHus HBsAgQ. BaxkHo 0TMETUTD,
4TO CeayeT NPUHSATL COOTBET-
CTBYHOLUME MEPbI MPOHUNAKTUKM
BO BCEX CNy4asix KOHTAKTMPOBAHMS
(MmmyHOrno6ynMH NPOTUB renaTuTa
B, BakumHa ¢ HBsAg).

HCV - undekuus

Octpast HCV - uHchexums BCTpe-
4aeTCs PeaKo U B 60MbLUIMHCTBE
Crny4aeB NpoTekaeT 6eCCUMMTOMHO,
04€eHb PEJIKO Bbl3bIBAET NEYEHOY-
HY0 HEOCTATOYHOCTb U 06bIYHO
NpOoTEKaeT XPOHNYeCKu. [iuarHo-
CTMKa B NEPBYI0 04epeb BKIIO-
YaeT BbIsBNEHUN aHTuTen K HCV

B CbIBOPOTKE KPOBM B KOHTEKCTE
HEOOBACHUMBIX MOBbILIEHWIA YPOBHS

ACT n AITT (Tabnmua 2).
XpoHnyeckas MHGeKUmMs 4acTo
UMeeT NPOrpeccHpyroLLee TeUeHne
B TEYEHWe MHOTUX NET UK Aecs-
TUNETUH, N MOXET, B KOHEYHOM
uTore, NPMBECTY K LMPPO3Y NEYEHM
C €r0 OCMOXXHEHNUSIMM, BKIT0Uast
UK. JTeyeHmne XpOHUYECKO

HCV - nHeKumMm peBomtoLMoHK-
31poBanoch, 6arofaps HaMumo
BbICOKO3(PEKTUBHBIX Nepopaib-
HbIX MPOTUBOBUPYCHbIX NPenaparos
npsmoro aeicTsus (DAAS).

HDV - undekums

HDV - uHhexumto BbI3bIBaET Je-
hekTHbIA PHK - copep>xalumit Bu-
pyc, 1 OHa BCerfja accouumnpoBana
¢ HBV-uHcpekumeit, nmbo sisnsetcs
kouHchekumeir HBV-HDVunu HDV
- CynepuHheKLmMeNn y NauneHTOB C
paHee npefcyulecTsyrowlen HBV -
WHexUnen. [inarHoctuka 6asm-
pyeTcs Ha 06HapY XXEHUN aHTUTEN
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Fig. 5: Worldwide prevalence of HDV infection and the geographic distribution

of its genotypes (38)

acute thyreoiditis, glomerulo-
nephritis and a broad spectrum
of neurological abnormalities,
such as aseptic meningitis,
Guillain-Barre syndrome or pe-
ripheral neuropathy. Laboratory
findings are elevated serum
aminotransferases and bilirubin
that normalize usually within
1-6 weeks after the onset of
illness.

While the majority of patients
clear HEV spontaneously some
patients may develop a com-
plicated course, such as acute
liver failure, cholestatic hepa-
titis or chronic HEV Infection.
About 0.5-4% of patients with
acute HEV infection develop
hepatic failure, especially in
pregnant women and malnour-
ished individuals or patients
with preexisting liver disease,

such as HCV-associated

liver fibrosis/ cirrhosis. Acute
hepatic failure carries a high
mortality if intensive care and
liver transplantation are not
available. Cholestatic hepatitis
E is characterized by prolonged
jaundice (> 3 months) that re-
solves spontaneously with viral
clearance and a decrease of
anti-HEV IgM and an increase
of anti-HEV IgG. Chronic HEV
infection is empirically defined
as detection of HEV RNA in
serum or stool for longer than
6 months. It occurs almost
exclusively in immunosup-
pressed patients (patients with
HIV infection and patients after
solid organ or bone marrow
transplantation), infected with
HEV genotype 3. For most
immunocompetent patients
the management is supportive

Puc. 5: PacnpocTtpaHerHocTs HDV - nHdbekumun B Mupe 1 reorpaduyeckoe pacnpese-

NeHne ee reHoTunos (38)

k HDV B CbIBOPOTKE KPOBW B KOH-
TEKCTE HEOOBACHUMbIX MOBbILLIEHNHA
ACT u AJTT 1 NONOXMTENBHOIO
HBsAg (Tabmuua 2). KouHexums
HBV-HDV HeoTimumma 0T 06bI4HOM
ocTpoit HBV - uHdpekumn 1 06b14HO
SIBNSETCS BPEMEHHON U CAMONPON3-
BOJbHO paspeLlaroLueiics. OnHako
Cpeay noTpebuTenein MHbEKLK-
OHHbIX HAPKOTWKOB OTMEYaeTcs
BbICOKMI YPOBEHb NEYEHOUHOM
HEeLOCTaTOYHOCTW.

CynepuHdhekums HDV y xpoHuue-
ckut HBV - nH(hMUMpOBaHHbIX UHAW-
BMIYYMOB MOXET NPOSBAATLCA Kak
TSKENblA OCTPbIA renaTuT y paHee
He BbISIBNIEHHOr0 HocuTens HBY
WM Kak 060CTPEHNE AnarHoCTMpo-
BaHHOIO XPOHNYECKOro renaTuTa B.
HDV - uHdpekuns coxpaHseTcs
MOYTK Y BCEX NALMEHTOB Mnocne
kynuposaHus HBV nHdexunm. Ma-
ToreHes HDV - uHdpexumn 3asnent

o1 HDV - accounmpoBaHHbIx (hak-
TOPOB, Takux kak reHoTun HDV u
9KCMPECCN OnpeaeNieHHbIX BUA0B
HDAg, ot HBV - accounvposaHHbIx
(haKTOpOB, TaKMX KaK reHoTvn
HBV, v ypoBeHb pennukaumn HBY,
a TaKkxe 0T (PaKTopoB HOCUTENS
WHEDEKLNM, TAKNX KaK €70 UMMYH-
HbIA OTBET.

HEV - uHdekums

B HacToswee Bpems HEV - nHdpex-
LS ABNSETCS OfHOM 13 Hanbonee
pacnpoCTPaHeHHbIX, HO HauMeHee
AMArHOCTMPYEMbIX HO30M0rMYECKMX
hopM OCTPOro BMPYCHOTO renatu-
T4, C OTYETMBbIMM PA3NNYNIMA
OTHOCMTENbBHO MyTel Nepefayu u
KIMHUYECKMX UCXO0B B 60raThix

W OrpaHUYEeHHbIX MO Pecypcam
panoHax.

[uarHocTvka, B nepsyto 04epess,
3aKITt04aeTcs B 06HapyXeHUH
aHtuten k HEV B coiBopoTke
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Fig. 6: Worldwide distribution of HEV infection (http://cdc.gov/travel-static/

yellowbook/2016/map 3-06.pdf)

while immunocompromized
patients may benefit from riba-
virin monotherapy (22, 51).

Global Burden of Viral
Hepatitis A-E

Viral hepatitis A-E is associated
with significant morbidity and
mortality, depending on the
global, regional and national
prevalence of these infec-
tions and the incidence of the
associated liver diseases. In
seminal studies, the global
burden of disease (GBD) was
determined by the systematic
analysis of global and regional
mortality from 235 causes of
death for 20 age groups in
1990 and 2010 (52) as well as
of disability-adjusted life years
(DALYSs) in patients with 291
diseases and injuries in 21 geo-

graphic regions in 1990, 2005
and 2010 (53). In these studies
deaths from acute hepatitis A,
B, C and E were considered.
Recently, the GBD study 2013
(GBD 2013) presented its find-
ings in individuals with disabil-
ity from 301 acute and chronic
diseases and injuries in 188
countries between 1990 and
2013, including hepatitis A, B,
C and E as well as liver cirrho-
sis and HCC (54).

The GBD study 2013 (54)
shows a clear trend towards a
reduction of the prevalence of
hepatitis A, B, Cand E, and a
reduction or stabilization of the
incidence of HBV- or HCV-relat-
ed liver cirrhosis between 1990
and 2013 (Table 3). During the
same period of time, there was
a major increase of HCV-asso-

Puc. 6: PacnpocTtparerue HEV - uHdpekumn B mupe (http://cde.gov/travel-static/

yellowbook/2016/map 3-06.pdf)

KPOBU B KOHTEKCTE HEOOBACHUMBIX
nosbiweHna ACT n AT (Tabnuua
2). HEV 06bI14HO BbI3bIBAET CaMo-
MPOM3BOMbHO Pa3pELLaroLLyHCS
OCTPYH MHEKLMIO C NEYEHOUHOM
HEeLOCTaTOUYHOCTBIO, KOTOpast
Pa3BMBAETCS TONBKO Y HEBOMbLLON
4acTu NaumeHToB. NHKY6aLUMOHHbI
nepvoa Konebnetcs ot 15 no 60
JHei.

Y nogasnstoLLero 60bLWKUHCTBA
naumeHToB 6ECCUMMTOMHOE ecTe-
CTBEHHOE TeUeHne 3a60eBaHMs
UK CUMMTOMbI HE3HAYUTENbHBI.
Ecnm cumnToMbI NpUCYTCTBYHOT, TO
XKENTYXa CONPOBOXXAAETCS HEf0-
MOraHWem, aHoPeKCUen, TOLLHOTOM!,
PBOTOM, 60MSIMW B XXUBOTE, IUXO-
pagKon u renatomeranuei. Menee
pacnpOCTPaHEHHbIMM CUMMTOMaMK
ABNSIOTCS Auapes, apTpanrus, 3ya
W kpanuBHuLA. BHeneyeHouHble
MPU3HaKK MOTYT BKIKOYATh rema-

TONOrMYECKNE HapyLLEHWS, OCTPbINA
TUPEOUIMT, FNOMEPYNOHePUT U
LUMPOKMIA CMIEKTP HEBPOIOTMUECKNX
HapYLUEHWA, Tak1X Kak acenTuye-
CKWUA MEHUHIMUT, CUHEPOM [ Wite-
Ha-bappe nnn nepudepnyeckas
HeBpOonaTms.

JlabopaTtopHbIMM AaHHbIMK, NOJ-
TBEPXXAAIOLMMM ANArHO3, IBASIOT-
CS1 NOBbILLEHHbBIE CbIBOPOTOUHbIE
amuHoTpaxcdepasbl v 61unupy6ouH,
KOTOPbIE HOPMaNU3YHOTCA 06bIYHO B
TeyeHwe 1-6 Hedenb Nocne Havana
3a60neBaHms.

B T0 Bpems Kak y 60/1bLUMHCTBA Na-
umerTos HEV - renatut cnoHTaHHo
KynupyeTcs, y HEKOTOpbIX Nauy-
€HTOB MOXET MOXET Pa3BuTbCs
0CTpas NeYeHO4HON HEAOCTaTOY-
HOCTb, XONECTAaTUYECKMIA renaTuT
nnm xpoHudeckas HEV - nHdexums.
MMpnbnuautensHo y 0,5-4% nauu-
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ciated HCC, most likely due
to the lack of efficient thera-
peutic strategies for patients
with advanced liver fibrosis/
cirrhosis in the era interferon-
based treatment regimens It is
to be expected that the novel,
interferon-free therapeutic
regimens with pangenotypic
and genotype-restricted DAAs
will effectively reduce the
incidence of HCV-associated
HCCs.

Summary and Perspectives

Viral hepatitis can be caused by
the five hepatotropic viruses
A-E. These viral infections

can be detected by specific
serological tests that can be
complemented by the identifi-
cation of the viral DNA or RNA
genome in serum (Table 2).

The natural course of hepatitis
A-E is well characterized and

is in the majority of patients
self-limited and is managed by
supportive care. Exceptions
are HBV and HCV infection as
well as HDV superinfection

of chronically HBV infected
patients as well as HEV infec-
tion in patients after solid organ
transplantation. In a minority

of patients, viral hepatitis can
result in liver failure or a pro-
tracted clinical course.

Recent seminal studies
showed that the global burden
of hepatitis A-E is decreasing
worldwide. The coming years
are expected to further im-
prove our ability to prevent and
to effectively manage patients
with chronic viral hepatitis B, C,
D and E, resulting in the control
of these global infections and
the elimination of their associ-
ated morbidities and mortali-
ties.
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€HTOB C 0CTPOiA HEV - nHdhekumei
Pa3BMBAETCS NEYEHOUHAs Heflo-
CTaTO4HOCTb, 0COBEHHO Y Bepe-
MEHHbIX XXEHLLMH 1 UCTOLLEHHBIX
NIOfEeN, UK y NALMEHTOB C yXe
NMetoLLMMCs 3a60N1eBaHNEM ne-
YEHW, TakiM kak nbpo3 / LMppo3
neyeHu, cea3anHbIn ¢ HCV. OcTpas
neyYeHoYHas HeJOCTATO4HOCTb B
OTCYTCTBME MHTEHCMBHOW Tepanuu
W TPaHCMNaHTaumm neyeHu, Npueo-
IWT K BbICOKOW CMEPTHOCTH.
XonecTatnyeckuid renatut E
XapaKTepuayeTcs ANMTENbHOMN
XENTYXoM (> 3 Mecsles), KoTopas
CMOHTaHHO NPOXOANT C 3NUMUHA-
LiMei BUPYCa, CHUKEHUEM aHTUTeN
anti-HEV IgM v yennueHnem aHtu-
Ten anti-HEV IgG.

Xponunyeckas HEV - uHdexums
IMNUPUYECKM BbISBNSETCS NPK
o6HapyxeHne PHK HEV B cbiBo-
POTKE WM CTyne B TeueHne 6onee
6 MecsiLeB. 37O CRyyvaeTes NoYTy
BCErfa y NauMeHTOB C UMMYHO-
cynpeccueit (nauneHTos ¢ BNY-
WHEKLME 1 NaUMEeHTOB nocne
TpaHcnnaHTaLum CoNMAHOro opraxa
WK KOCTHOrO MO3ra), MHULMPO-
BaHHbIX HEV ¢ reHoTunom 3. [ins
60MbLUMHCTBA MMMYHOKOMMETEHT-
HbIX MALMEHTOB fleYeHNe ABNSETCS
NOAAEPXKMBAIOLUNM, B TO XE BPEMS
y NAUMEHTOB C OCNABNEHHbIM
MMMYHUTETOM MOXET ObITb achdpex-
TUBHA MOHOTEPaNusi PU6aBMPUHOM
(22-51).

Ino6anbHoe 6peMs BUPYCHbIX
renatutos A-E

BupycHble renatutsl A-E cBg3aHbl
CO 3HAUMTENBHOM 3a0011EBAEMO-
CTb0 U CMEPTHOCTBIO, KOTOpast
3aBUCUT OT rnobanbHOM, peruo-
HamNbHOW M HAaLUMOHANBHOW pacnpo-
CTPaHEHHOCTM 3TUX MHADEKLMH, 1
accoUMMPOBAaHHbIX C HAMK 3abone-
BaHUSIMM MEYEHU.

B dhyHnameHTanbHbIX uccnefosa-
HWsIX rnobanbHoe 6pems 6onesHen

BupycHblit renatut

(GBD) onpegensnoch NOCPeACTBOM
CMCTEMATUYECKOro aHanusa rno-
GanbHON W PErnoHanbHON CMepTHO-
CTV OT 235 npuunH cMepTy ang 20
Bo3pacTHbIx rpynn 8 1990 1 2010
rogax (52), a Takxxe NepuoLoB
XXMU3HM C MHBANMMAHOCTbH (DALYS).
y nauneHToB ¢ 291 3a6onesaHnsIMm
W TpasMamu B 21 reorpadpmyeckom
pervoHe B 1990, 2005 1 2010 ropax
(53). B atux uccnenosanmsx 6binu
PaccMOTPEHbI Clyyan CMepTH OT
ocTporo renatuta A, B, Cu E.

B nccneposannm GBD, npoefeH-
Hom B 2013 rogy (GBD 2013), 6binun
npeLCcTaBnerbl pesynbTatbl, Mony-
YeHHble Y NWL C MHBANMAHOCTHIO MO
npuunHe 301 0CTPOro 1 XPOHMYe-
CKOro 3a6onesaHus v Tpasm B 188
cTpaHax B nepuog ¢ 1990 no 2013
rog, Bknoyast renatut A, B, C u

E, a Takxe umppos neyenn u MUK
(54).

Wcenenosanue GBD 2013 (54)
nokasano 4YeTKyt0 TEHAEHLMIO K
CHV>XKEHWHO PacpOCTPaHEHHOCTH
renatuta A, B, C n E, a Takxe K
CHWXXEHMIO Mnn CTabunnaaumm 3a-
601eBaEMOCTM LMPPO30OM MEYEHN,
BbI3BaHHbIM HBV nnn HCV, B nepu-
of ¢ 1990 no 2013 rog (Tabnumua 3).

B TeueHue TOro xe nepuoga
BPEMEHW HaBNKOAANO0Ch 3HAUNTENMb-
Hoe yBenuyenue HCV - accoum-
nposanHoii 'LK, ckopee Bcero,
W3-3a OTCYTCTBUS APEEKTUBHBIX
TepaneBTUYeCKNX cTpaTerui

AN NALUMEHTOB C 3aryLLEHHbIM
(h16pPO30M / LMPPO3OM NEYEHN B
3MOXy CXEM JIEYEHNS HA OCHOBE
WHTepdepoHa.

CnepnyeT 0Xuaatb, 4TO HOBble
TepaneBTUYECKNE CXEMbI, He
COZiepXKaLLme MHTeptEPOHOB,

C NAHreHOTUMMYECKUMM U1 TEHO-
TUN - OrpaHnyeHHbiMy DAA 6y myT
3hpeKTUBHO CHUXATbL 3aboneBa-
emocTb HCV - accounmpoBaHHoi
rUK.
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Fig. 7: Worldwide distribution of HEV genotypes (22)
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3aknioyeHne U nepcneKTUBbI

BupyCHbIA renatuT MOXXET BbiTh
BbI3BaH NMATHHO rENaToTPOMHbIMM
Bupycamm A-E. Oty BUpyCHble
WHEpeKLMM 06HapY>XMBAKOTCS C MO-
MOLLIbHO CrieLmarbHbIX Cepoornye-
CKMX TECTOB, KOTOPbIE MOTYT BbITb
[OMONHEHbI MAEHTU(MKALMEN BU-
pycHoro HK - unu PHK - reHoma B
CbIBOPOTKE KpoBM (Tabnumua 2).
EcTecTBeHHOE TEYEHWE renaTnToB
A-E xopoLwuo 13yyeHo, 1y 60bLUMH-
CTBa NAaUMEHTOB OHU CAMOMPOU3-
BOJIbHO Pa3peLLaioTCs U nievartcs
MOCPEACTBOM NOALEPXKMBAIOLLEN
Tepanuu.

Wckntouennem senstotcs HBV- u
HCV - uHdbekumm, a Takxe cyne-
puHpekums HDV y xpoHnyecku
HBV - nH(bUMpOBaHHbIX NaLmMeH-
T0B, a Takxe HEV - nHdexums y
nauneHToB Nocne TpaHcmnaHTaumm

CONMMAHOTO OpraHa. Y MeHbLIMHCTBA
NaumMeHTOB BUPYCHbIA renatut
MO>ET MPUBECTY K NEUYEHOUHON
HE[OCTATOUHOCTM UK 3ATSHKHOMY
KIMMHUYECKOMY TEUEHMIO.

HepnasHue uccnenosaxus no-
kasanu, 4to rnobansHoe 6pems
renatutoB A-E yMeHbLUaETCS BO
BCeM Mupe. B 6nmxaiiwmve rogs
OXMAAETCS fanbHenLwee ycoBep-
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HbiMu renatutamu B, C, D n E, yto
MO3BOAMT MONHOCTbH KOHTPOAMPO-
BaTb 3TU PACNPOCTPAHEHHHbIE BO
BCEM MUPE MHIEKLMM, M YCTPAHUTD
CBS3aHHbIe C HUMKW 3aboneBae-
MOCTb 1 CMEPTHOCTb.
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Nuclear Cardiology - AnepHas kapanono-

Molecular Imaging
of the Heart

Keywords: Coronary artery
disease, viability imaging, infec-
tion, inflammation, myocarditis,
sarcoidosis, amyloidosis

Introduction

Nuclear medicine offers a
wide range of diagnostic and
therapeutic procedures. These
techniques are applied in
various diseases in the fields
of oncology, neurology and
cardiology. Nuclear cardiology
is a dynamic subspecialty in
nuclear medicine which has de-
veloped innovative approaches
in the diagnostic workup of a
wide variety of cardiac dis-
eases including coronary artery
disease, heart failure, myocar-
ditis, endocarditis and rather
rare diseases such as cardiac
sarcoidosis and amyloidosis.
The Department of Nuclear
Medicine and the Institute of
Radiology at the University
Hospital Essen offer in close
collaboration with the West
German Heart and Vascular
Center state-of-the-art molecu-
lar imaging approaches using
SPECT/CT, PET/CT and PET/
MRI for the diagnosis of these
disease entities and a preclini-
cal imaging facility including
micro-PET/CT to perform trans-

lational basic research. In this
review, we summarize how nu-
clear cardiology procedures are
performed and what patients
are sent to our department for
further work-up.

How is Heart Imaging in
Nuclear Medicine performed?
In general, nuclear medicine
applies molecular probes at

a nano- or picomolar level to
non-invasively visualize physi-
ological processes in the body
with low amounts of weak
radioactivity. As a rule, the
applied ligands do not have
pharmacological effects and
the administered radionuclides
expose the patient to only low
amounts of radiation.

The emitted radiation from the
patient’s body can be detected
by scintillation cameras which
include single-photon-emission-
computed-tomography (SPECT)
and positron-emission-tomog-
raphy (PET) scanners. These
scintillation cameras are usu-
ally combined with computed
tomography (CT) or magnet
resonance imaging (MRI) scan-
ners for morphological correla-
tion of the detected radioactive
signals in the body.

finepHas kapanonorus

rUs: MOJIEKynsipHas
BU3yanu3auus

cepAua

KntoueBble cnosa: Miuemuyeckas
6onesHb cepaua, BU3yanuaauns
XKM3HECTIOCOBHOCTH, UHEPEKLMS,
BocnaneHue, MMokapauT, Capkou-
003, aMunonao3

BeeneHune

SiiepHas MeaMuMHa npeanaraet
LUMPOKWIA CMEKTP AMArHOCTUYECKMX
1 TepaneBTMYECKMX NpoUeayp. AT
METOAMKN NPUMEHSIKOTCS NPK pas-
NNYHBIX 3a60neBaHUsIX B 06nacTu
OHKOMOrUW, HEBPOMOTMM 1 Kapamo-
norum.

SlepHas Kapavonorus sensetcs
6bICTPO Pa3BMBAKOLLMMCS HaNpas-
NEHNEM EPHON MEANLIMHBI, B paM-
kax KoToporo 6binn pa3paboTaHbi
WHHOBALMOHHbIE AMArHOCTUYECKNe
METOAbI ANS WMPOKOro cnekTpa
KapaMonormyeckux 3abonesaqui,
BKJIKOYas MLIEMUYECKYH 60M1e3Hb
cepaLa, CepAeUHYH HeocTaTou-
HOCTb, MUOKAPAWT, 3HAOKAPAUT U
[0BOJbHO pPefikve 3aboneBsaHus,
TaKue Kak capkomao3 1 aMmmionao3
cepaua.

OTnenexne AAEPHON MeULMHbI 1
WHCTUTYT pagmonoruv B Yausepcu-
TETCKON KNMHMKE JCCeHa B TECHOM
COTPYAHMYECTBE C 3ananHo-rep-
MaHCK1M CEpPAEYHO-COCY ANCTbIM
LIEHTPOM MpeanaratoT caMble co-
BPEMEHHbIE METOLbI MOJIEKYNSPHOM

BM3yanu3auum ¢ Mcnonb30BaHNEM
O®JKT-KT, MAT /KT n MOT/ MPT
ANst AMarHoCTUKM 3Tux 3abonesa-
HWiA 1 X JOKITMHUYECKOW BU3yanu-
3auum, Bkntoyas Mukpo-MaT / KT,
a TaKxxe s NPOBEEHNS MeXMC-
LMNNMHAPHBIX (yHAAMEHTaNbHbIX
UCCnefoBaHui.

B aTOM 0630pe Mbl pacckaxem,
KaK BbINOJHAKTCS NpoLeaypbl B
0611acTV ABEPHON Kapanonoruu, u
Kakue NaumeHTbl HaNpaBnstoTCS B
Hallle OTAeneHne ANs AanbHelLLe
AMArHOCTUKM.

Kak B sipepHoit MeauLMHe
BbIMOMHAETCA BU3yanusaums
cepaua?

SinepHas MeuuMHa NpUMeHseT
MONEKYNAPHbIE 30HAbI HA HaHO -
WK NMMKOMONSIPHOM YPOBHE AN
HEMHBA3MBHOM BU3yanu3aLmu
(h13MONOrMYeCcKMX NPOLIECCOB B
OpraHu3Me C HU3KUM YPOBHEM
cnaboi paanoakTuBHOCTY. Kak
npaBsuo, NPUMEHSIEMbIE UraHAb!
He obnagatoT hapMakonoru4eCcKum
LEVCTBUEM, V1 BBEEHHbIE PALMOHY-
Knnabl NOABEPraloT NauveHTa BO3-
LEVCTBUIO HU3KMX 103 paanaLmu.

Mcnyckaemoe TENOM naumeHTa us-
Ny4eHNE MOXET BbITb 0BHAPYXKEHO
CUMHTUANSILMOHHBIMM KaMepamy,
KOTOPbIE BKMHOYAKT 0JHOOTOH-
HO - SMMCCHOHHYO KOMMbIOTEPHYH
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Fig. 1. Myocardial perfusion scintigraphy using Tc-99m sestamibi SPECT/CT
This patient was referred to our department for cardiac risk stratification prior to a kidney transplant.
The SPECT/CT perfusion scan revealed a reversible perfusion defect in the anterior wall (red arrows)
indicating ischemia caused by a significant stenoses of the left anterior descending artery. The extent
of ischemia is larger than 10% of the left ventricle which makes revascularization of the coronary
artery necessary.

Puc. 1: Mepdy3noHHas cumHTUrpadms Muokapaa ¢ ucnonb3osaHueM Tc-99m cectammbn OOIKT/ KT
OTOT NaumeHT ObiN HANPaBMEH B Halle OTAENeHWe AN cTpaTudukaLmn Kapamonornieckoro prucka nepes TpaHc-
nnaHTaunei noyku. MepdyanonHoe ckannpoBane OOIKT/ KT BbisiBUN0 06paTuMoe HapyLueHue nepdysun B
nepefiHelt CTeHKe (KpacHble CTPESIKM), yKasblBaloLee Ha ULLIEMMIO, BbI3BAHHYHO 3HAUMTENbHBIM CTEHO30M NEBOM
nepeaHei HUCxoasLLel apTepum. YuacTok uiwemmun coctasnset 6onee 10% 0T NEBOro xenyaouka, 4to aenaet

Heo6X0AMMbIM PEBACKYNSPM3aLMI0 KOPOHAPHON apTepuu.

For what Diseases is PET/MRI
usually used?

Coronary Artery Disease
Coronary artery disease results
in narrowing of the vessels
supplying the heart with blood.
With increasing stenosis of

a coronary artery, the blood
flow to the heart is decreased
which may cause hypoperfu-
sion particularly under exercise,
a state called ischemia. With
progressing coronary artery
disease the chance of sudden
blockage of a coronary artery

Tomorpacouio (OOIKT) n nosu-
TPOHHO-3MMCCUOHHYHO TOMOrpacmio
(N3T). DTN CUMHTUANALMOHHbIE
Kamepbl 06bI4HO KOMOUHMPYHOTCS

¢ KT- vnm MPT - ckaHepamm ans
MOPONOrM4ECKOI KOppensuum
06HapPY>XEHHbIX PaAN0OaKTUBHbIX
CUTHanoB B OpraHuame.

Mpw Kakux 3a6onesaHusIx 06bIY-
Ho ucnonb3ytot NIT / MPT?

Nwemunyeckas 6onesHb cepaua
Mwemmnyeckas 60ne3Hb cepaua
MPUBOANT K Cy>XEHMIO COCY 0B,
cHab>xatoLLmx opraH kpoBbto. C
YBENMYEHMEM CTEHO3A KOPOHAPHOM
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Fig. 2: FDG PETCT for viability imaging in heart failure.
This patient was referred to our department for viability assessment. FDG PET images demonstrate
an absent glucose metabolism in the basal inferolateral wall and a severely reduced FDG uptake in

the apical inferior wall indicating a large area of transmural scar (red arrows). The remaining walls of
the left ventricle are viable characterized by an intense FDG accumulation.
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Puc. 2: ®Ar -PET / CT gns BU3yanusauum XXusHecnocobHOCTM MUOKapAa Npu cepAeyvHO HeJOCTaTOYHOCTH.
OTOT naumeHT 6bIN HaNPaBIeH B HaLle OTAENEHWe ANs OLEHKM Xu3HecnocobHocTv Muokapaa. O - PET u3o-
6pa>keHms NOKa3bIBAKOT OTCYTCTBME METAB0NMN3MA INKOKO3bI B 6a3abHOM HIXKHENaTepanbHOM CTEHKE U Pe3ko
CHIKeHHoe nornoleHve O] B anvkanbHOR HUXKHE CTEHKe, YTO ykasbiBaeT Ha 60IbLLOV TPAHCMyparbHbIii py6eL
(kpacHble cTpenku). OcTanbHble CTEHKN NIEBOrO XenyaouKa SBASKOTCS XM3HECTOCOOHLIMM, XapaKkTepU3yoLMMUCS
VHTEHCUBHbIM HakonneHreM O .

by thrombus formation, result-
ing in a myocardial infarction,
is increased. Coronary artery
disease and its complications
including myocardial infarc-
tion and heart failure are still
the most often cause of death
worldwide. Coronary stenosis
can be treated with percutane-
ous coronary intervention and
stent implantation. However,

a large body of literature has
demonstrated that only blood
flow-limiting stenosis causing
significant ischemia should

be treated by revasculariza-
tion as only those patients
benefit from this procedure
(1,2). With myocardial perfu-
sion scintigraphy (MPS) using
SPECT, flow-limiting coronary
artery disease may be con-
firmed or excluded. Thus, MPS
represents a gatekeeper in the

diagnostic workup of patients
suffering from coronary artery
disease. For MPS, patients
are injected with a perfusion
tracer first under hyperemic
and then in resting conditions.
Hyperemia is either caused

by physical exercise using a
treadmill or a bicycle ergom-
eter, or pharmacologically using
adenosine receptor agonists
or dobutamine. After tracer
injection the respective stress
or rest images are acquired

on PET or SPECT. Subsequent
image interpretation allows the
differentiation between a nor-
mal scan or a patient suffering
from ischemia with or without
additional scarring of the heart
(Fig. 1).

Depending on the scan results
the cardiologist has to decide
if percutaneous coronary

apTepum NPUTOK KPOBU K CepALY
YMEHBLIAETCS, YTO MOXET Bbl-
3BaTb, 0CO6EHHO Npu HU3NYECKO
Harpyske, runonepdyanto — co-
CTOSHME, Ha3bIBAEMOE ULLIEMUEN.
Mpu nporpeccupytoLlem 3abonesa-
HUM YBENMYMBAETCS BEPOSTHOCTb
BHE3aMHOM 3aKyMOpKM KOPOHAPHO#A
apTepuu nyTem o6pa3oBaHns
Tpom6a, 4TO NMPUBOANT K MHCPAPKTY
M1oKapaa.

Nwemmnueckas 60nesHb cepaua u
€€ 0CNOXXHEHWs, BKNKYast MHGapKT
MMOKapaa 1 CEPLAEUHYI0 HefoCTa-
TOYHOCTb, NO-NPEXHEMY SIBAISIOT-
Cs Hambonee YacToii MPUUMHON
cMepTX BO BCeM Mupe. CTeHo3
KOPOHAPHbIX apTepPUii MOXKET BbITb
WN3NEYeH C NOMOLLIbIO YPECKOXHOT0
KOPOHAPHOr0 BMELLATENbCTBA U
UMMNaHTauUmMn CTeHTa.

OnHako 60/1bLLIOE KOAMYECTBO
nUTEepaTypbl AOKA3bIBAET, YTO MO-
CPeNCTBOM PEeBACKYNApU3aLmu cre-

LyeT NEeYUTb CTEHO3, OrPaHN4MBAL0-
LW KPOBOTOK, TOJBKO Y NALUMEHTOB
C BbIPXXEHHOM MLIEMUEN, NOCKOb-
Ky 9Ta npoueaypa adekT1BHa
TOMbKO B Takux cryyasx. (1,2).

C nomoLLbio Nepdy3noHHO
cumHTurpachum muokapga (MCM) ¢
ucnonb3osannem OOIKT MOXHO
MOATBEPANTD MIN UCKITOUNTD
60n€e3Hb KOPOHAPHbIX apTEPHii C
HapyLUeH1eM KPOBOTOKA.

Taxum o6pasom, NCM cnyxut
«CTOPOXEM» MPU AUArHOCTUYECKOM
06Cne0BaHMM NaLUMEHTOB, CTpa-
[AOLLUMX ULLIEMUYECKOH BONE3HbIO
cepaua. [ns nposeaexus NMCM
nauveHTam BBOAST NEPAY3NOHHBIA
paanochapmnpenapart BHavane npu
runepemMmu, a 3aTem B YCOBMSIX
nokos. Mnepemust MOXET 6bITb
Bbl3BaHa (IU3NYECKUMM YNPaXKHe-
HUSIMM C UCMONb30BaHNEM 6eroBoil
[OPOXKM MMM BENOSPrOMETPA,

U hapMakonorMyeckuM nyTem
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intervention is necessary or if
exclusive medical treatment
and risk factor stratification are
sufficient.

Viability Imaging of the Heart
Repetitive or chronic hypoper-
fusion of the heart may result
in myocardial wall motion
abnormalities and a reduced
left ventricular pump func-
tion (a state called ischemic
heart failure) which in turn
may cause severe symptoms
such as shortness of breath,
edema of the legs and pleural
effusion. Hypoperfused but
viable cardiomyocytes tend to
metabolize glucose instead of
free fatty acids, a state called
‘hibernating myocardium’ (3).
The presence and amount of
hibernating myocardium is as-
sociated with the onset of car-
diac events and poor outcome,
if not revascularized (4).

There are different approaches
to assess myocardial viability
which include stress echocardi-
ography and MRI, SPECT imag-
ing using perfusion tracers,
PET imaging with F-18 fluoro-
deoxyglucose (FDG, a glucose
analogue) and late gadolinium
enhancement (LGE) MRI, a
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technigue to image myocardial
scarring (5,6). For viability imag-
ing using FDG PET the heart
needs to be prepared in a way
that glucose is avidly metabo-
lized which is usually achieved
by oral glucose loading or the
simultaneous administration
of insulin and glucose. When
FDG PET is combined with a
perfusion study, the amount
of hibernating myocardium

(@ mismatch of maintained

or increased glucose uptake
and decreased perfusion) can
be quantified. With LGE MRI
on the other hand, scarring

of the heart is visualized with
the aid of contrast media. MRI
contrast agents are retained
by myocardial scars, whereas
it is rapidly washed out from
healthy myocardium. In case
of a large amount of non-viable
myocardium revascularization
is usually not beneficial. FDG
PET is considered to have

the highest sensitivity and
LGE MRI one of the highest
specificity (7). Therefore, a
combined PET/MRI approach
is thought to be of a high
diagnostic value and accuracy.
A viability study of a patient
with heart failure is depicted in
Figure 2.

C UCMONb30BAHWEM arOHMCTOB
a[ieHO3WHOBbIX PELENTOPOB UNn
LobyTamuHa.

Mocne nHbekumn pagmodapmnpe-
napara CoOTBETCTBYtOLME 1306pa-
XKEHMS B COCTOSIHUM CTpECCa Ui
NOKOS NOMTy4aroT € NomoLbio MAT
nmn O®3KT. lMocnegytowas nHTep-
npeTauus n3o6paxxeHuii no3soNseT
AancbchepeHumMpoBaTh y naunenHTa
HOPMY ¥ ULLIEMUIO, C pyBLamu
MWoKapAa 1nn 6e3 Hux (PrcyHok

1). B 3aBMCUMOCTU OT pe3ynbTaToB
CKaHWpOBaHWs, KApAMONOT JOKEH
PELLNTL, HEOBXOAMMO NI YPECKOXK-
HOE KOPOHApHOEe BMeLLATENbCTBO,
WY BOCTATOYHO UHANBUAYANBHON
MeAMKaMEHTO3HOW Tepanum u cTpa-
TumrKaumum hakTopoBs pucka.

Busyanusaums xusHecnoco6Ho-
CTV MMOKapAa

[oBTOPSHOLLASCS UM XPOHMYECKAS
runonepdyanst cepaua Moxet
NPUBECTM K HapyLUEHUAM COKpaTH-
TeNbHOI CNOCOBHOCTW MUOKapPLa

W CHUXKEHMIO HACOCHOM hyHKLMM
NEBOro Xenyaouka (CoCTosHue,
Ha3bIBAEMOE ULLIEMUYECKON CEp-
LEYHO HE[OCTATOYHOCTBIO), YTO,
B CBOIO 04epefib, MOXET BbI3BaTb
Cepbe3Hble CUMNTOMbI, TakM1e Kak
OfibILLKa, OTEK HOT U MNeBPabHbIiA
BbINOT.

[Mnonepdy3noHHbIe, HO XKN3HE-
CNOCO6HbIE KAPAMOMMOLMTbI UMEOT

finepHas kapavonorus

TEeHAEHUMIO MeTabonm3npoBaTh
FMKOKO3Y BMECTO CBOBOAHbIX
XKMPHBIX KUCNOT: Takoe CoCTos-
HWE Ha3blBaeTCs «rnbepHaumen
Mmuokapaa» (3). Hanuume v konm-
4eCTBO rMOEPHALMOHHOMO MUO-
Kapfa accoUMMpoBaHO C Ha4anoM
KapAvonormyeckux 3abonesaqui v
OCNOXXHEHMIA, 1, B OTCYTCTBYE pe-
BacKynspu3aLmm, nioxum UCXoAoM
6onesnu (4).

CyLLecTBYOT pasnnyHble NOAXOAb!
K OLIEHKE >KM3HECMOCOBHOCTY MUO-
Kappa, KoTopble BKMOUaOT CTPecc-
axokapauorpacmio u MPT, OOOKT
- BU3yanu3aumio C UCMoJb30BaHNEM
nepdy3noHHbIX pagnoapmnpe-
napartos, MM3T-Bu3yanusaunto

¢ F-18-hTopae3okenrntoko3oi
(odr, ananor rntoko3sl) 1 MPT ¢
KOHTPACTHbIM MO3AHWM YCUIIEHWEM
rafonunmem (MYl — meToaunkon
BM3yann3auuv py6LoB M1OKapAa
(5,6).

[ins Bu3yanuaaumm XXu3Hecnocoo-
HOCTM M1OKapAa C UCMOMb30Ba-
Huem O N3T Heobxoanmo noa-
rOTOBUTH CEPALE TakuM 06pasom,
4TO6bI FNOKO3a OLICTPO METABONM-
31poBanach, 4To 06bI4YHO [OCTH-
raeTcs nepopasnbHbIM MPUEMOM
FMKOKO3bI UM 0AHOBPEMEHHbIM
BBEJEHMEM TIHOKO3bI 1 MHCYWHA.
Korpa ©r - M3T coueTaeTcs ¢
nccnesoBaHnem neparyanmn, MOXHO
onpenenuTb Konn4yecTso rubep-
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LGE MRI

Fusion of FDG PET and LGE MRI

finepHas kapavonorus

FDG PET

Fig. 3: FDG PET/MRI of inflammatory cardiac disease.
This patient had confirmed sarcoidosis and was referred to our department to rule out cardiac involve-
ment. Late gadolinium MRI demonstrates subepicardial scarring of the myocardium in the anterosep-
tal region and at the inferior right ventricular insertion point (red arrows left panel). FDG PET demon-
strates intense glucose metabolism as a sign of highly active cardiac involvement of sarcoidosis.

Puc. 3: ®Ar - N3T / MPT BocnanuTenbHbIX 3aboneBaHuii cepaua
Y 9T0r0 naumeHTa 6bin AUarHOCTUPOBAH CapKOMAO3, W OH ObiN HANPABNEH B HALLE OTAENEHNe ANS UCKIIOUYEHNS
nopaxeus cepaua. MYI - MPT femoHcTpupyeT cy6anukapavansHoe pybueBaHie MUoKapAa B NepeiHe-nepero-
POLOYHOM 06N1ACTH U B HUXKHEN TOUKE NPUKPENNEHUs K NpaBoMy >Keny[ouKy (KpacHble CTPESNKW Ha NEBOW NaHenm).
O - POT oT06paXkaeT MHTEHCUBHbI METab0N3M HOKO3bI KaK MPU3HAK BbICOKOAKTUBHOMO CEPAEUHOr0

capkounpaoaa.

Infection and Inflammation
Both PET and MRI may also be
used to detect inflammatory
processes which play a major
role in a variety of diseases
such as myocarditis, cardiac
sarcoidosis or infective endo-
carditis. With MRI myocardial
fibrosis, myocardial edema,
pericardial effusion and wall
motion abnormalities can
reliably be detected with high
sensitivity (8). In recent years,
FDG PET is also increasingly
used to image inflammatory
processes of the heart (9).
Specifically, FDG PET allows
to determine the extent and to
grade the intensity of inflam-
matory processes from highly
active, to low-grade or healed
myocardial inflammation.

As described above, cardio-
myocytes may also metabolize
glucose and therefore take
up FDG avidly. Consequently,
for FDG PET inflammation
imaging of the heart physi-
ological glucose consumption
by the myocardium needs to
be minimized which is usually
accomplished by a high-fat/

low-carb diet on the day prior
to the scan, a prolonged fasting
period (e.g. > 12 hour) and the
injection of heparin before the
administration of FDG — meth-
ods which all have in common
to decrease the glucose level
and increase the free fatty acid
level in the bloodstream of the
patient (10,11). When FDG is
injected with such a prepara-
tion, it is almost exclusively
metabolized by inflammatory
cells in the heart and reflects
pathological processes.

Myocarditis is an inflamma-
tory, potentially life-threatening
disease of the heart which may
be the result of various noxae
with microbial (particularly
viral) infection being the most
common one. Symptoms are
often unspecific and do not
help in diagnostic confirmation.
While endomyocardial biopsy,
a procedure with a relatively
high complication rate but

only limited accuracy, is still
the reference standard for the
diagnosis of this disease, non-
invasive imaging is increasingly

HAUMOHHOTO MMOKapAa (HeCooT-
BETCTBME 0ObIYHOIO MM NOBbI-
LIEHHOrO NOFNOLLUEHMS TIKOKO3bI U
NOHWXeHHoW nepdpy3aum). C apyroi
CTOpOHbI, nocpeactsom MYT - MPT
C MOMOLLbKO KOHTPACTHOT0 BeLLe-
CTBa BU3yanuaupyetcs pybuesaHue
muokapga. Mpu MPT koHTpacTHble
BELLECTBA yAEPXUBAIOTCA pybLamm
MWOKapAa, HO BbICTPO BbIMbIBAOT-
Cs1 3 340POBOr0 MMUOKapaa.

B cnyyae 60nbLUOr0 KonnyecTsa
HEXXM3HECNOCOBHOr0 MUOKapAa
peBackynsapu3aums 06bI4HO He
nokasaxa. Cuntaetcst, yto O

- M3T obnagaeT camoii BbICOKON
YYBCTBUTENBHOCTBIO, a YT -MPT

- Camoii BbICOKOW CMeLMUYHOCTbIO
(7).

Mo3TOMy CHMTAETCS, YTO KOMOM-
HWpOBaHHbI noaxog MAT / MPT
MMEET BbICOKYO ANArHOCTUYECKYHO
LIEHHOCTb 1 TOYHOCTb. MccnefoBa-
HWE XKN3HECMOCOBHOCTH MUOKapAa
y NauMeHTa C CEpAeyHOM Hedo-
CTaTO4HOCTbHO M3006paXKEHO Ha
PucyHke 2.

WHdekuus n BocnaneHme

WU 3T, n MPT Takxe MoryT 6biTb
MCMONb30BaHbI NS BbISBJIEHMS!
BOCMANMUTENbHbIX MPOLECCOB,

KOTOPbIE UrParOT OCHOBHYHO POSib
Mpu Taknx 3a60NeBaHmsIX, Kak
MWOKapANT, Capkomaos cepaua
MW MHGEKLMOHHBIA SHAOKAPAMT.
C nomoybto MPT ¢ BbICOKOW YyB-
CTBUTENbHOCTbLIO MOTYT BbITh A0-
CTOBEPHO 06Hapy>XeHbl (hnbpo3 1
OTEK MMOKappa, NepuKapAnanbHbIn
BbIMOT ¥ HAPYLLEHUS COKPATUTENb-
HOM (pyHKLMK MUOKapAa (8).

B nocneptve rogsl OO0 - MAT
Taik>Ke BCe YaLle UCnonb3yeTcs 1
ANS BU3yanu3aauuv BocnanuTesb-
HbIX NpoLieccos B ceppaue (9). B
yactHocTu, O[T - MAT no3sonsieT
ONPEeAensiTb CTeneHb N UHTEHCHB-
HOCTb BOCMAMNTESbHbIX NPOLECCOB
0T — OT aKTMBHOr0 0 CnaboBbl-
Pa>EHHOT0, UMW Pa3pELLMBLLETOCS
BOCManeHus M1okapaa.

Kak 6b1710 0nucaHo BblLlLe, Kapau-
OMMOUMTBI MOTYT Takxxe MeTabo-
nM31poBaThb rKO3Y U, cnepo-
BaTEJbHO, aKTUBHO NOTNOLLATh
oAr. CnenosatensHo, ang O

- M3T Bu3yanuaaumm BocmaneHus
HEe0BXOANMO MUHUMM3NPOBATb
chuanonorudeckoe noTpebneHns
FIOKO3bl MAOKAPAOM, YTO 06bIYHO
[OCTUraeTCcs 3a CHeT AMEThI C
BbICOKUM COAEP>KAHNEM XXMPOB W
HW3KUM COEP>XaHUEM YTNeBOLOB
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utilized. In a study with 65 pa-
tients from our institution, the
combined FDG PET/MRI ap-
proach was shown to be highly
accurate (12). Therefore, hybrid
FDG PET/MRI is regularly used
in patients with the suspicion
of myocarditis.

Another inflammatory disease
where hybrid FDG PET/MRI is
regularly performed is cardiac
sarcoidosis (13,14). Sarcoido-
sis is a multisystem disorder
of unknown cause. Cardiac
involvement is one of the lead-
ing causes of patients suffering
from sarcoidosis and therefore
needs to be ruled out with high
confidence. An increasing body
of literature demonstrates the
value of combined LGE MRI
and FDG PET (15-19).

While FDG PET may dem-
onstrate inflammation of still
unscarred myocardium and
may also be used to grade the
acuity of the disease, LGE MRI
demonstrates already scarred
myocardium which may also
be of help when an ICD needs
to be implanted in case of
arrhythmia. An example of

a patient with active cardiac
involvement of sarcoidosis is
depicted in Figure 3.

Cardiac Amyloidosis
Another cardiac disease which
has come to the fore recently,
is the cardiac involvement

of amyloidosis. Amyloidosis
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is a systemic disease which
may involve any organ with
the heart, kidneys, liver and
autonomous system being

the most frequently ones. In
case of cardiac involvement,
the vast majority of patients
suffer from either monoclonal
light-chain (AL) or transthyre-
tin (ATTR) amyloidosis. In
patients with heart failure but
preserved ejection fraction
(HFpEF) cardiac amyloidosis is
a common, yet underestimated
cause and therefore needs to
be excluded (20). Scintigraphy
with bone-seeking tracers
(such as Tc-99m DPD) yields a
very high sensitivity, specificity
and positive prognostic value
to diagnose cardiac ATTR-amy-
loidosis (21).

Al-amyloidosis, however, is
often negative on this scan and
is still often diagnosed using
biopsies. With amyloid-specific
radiotracers for PET, such as
F-18 florbetapir or F-18 flor-
betaben, cardiac involvement
of ATTR- and AL-amyloidosis
may be diagnosed and differen-
tiated by the intensity of tracer
accumulation (22). Amyloid
PET/MRI may therefore be a
one-stop-shop imaging strategy
to diagnose cardiac involve-
ment of amyloidosis and differ-
entiate between the different
subtypes by PET and estimate
cardiac function and grade of
left-ventricular heart failure us-
ing MRI (Fig. 4).

B [IeHb Nepej CKaHNpOBaHUEM,
ANUTENBHOrO Nepuosa rofofaqus
(Hanpumep, > 12 Yac) 1 UHbEKLUM
renapuHa nepef sseseHvem O
— METO/0B, KOTOPbIE NO3BOASKOT
CHWU3WTb YPOBEHb IMIOKO3bI U NOBbI-
CTb YPOBEHb CBOBOAHBIX XKMPHbIX
KMCNOT B KpoBYM nauvenTa (10,11).
Korpa ©/II" BBOAMTCS NOCne Takom
NOArOTOBKM, OHA MOYTYW BCA METa-
60nM3MpyeTCs BOCNANMUTENbHbIMU
KneTkamu B cepaue 1 oTpaxaeT
naTonorm4eckme NpoLeceh.
MwokapauT — 370 BOCNanUTENb-
HOE, NOTEHUMANbHO ONacHoe Ans
XXMn3Hu 3aboneBaxue cepala,
KOTOPOE MOXET BbITb pesynbTa-
TOM Pa3nYHbIX NATONOMNYECKMX
(haKTopOB, NP¥ 9TOM MUKPOBHAS
(ocobeHHo BupycHast) MHeKLms
sBNseTCs Hanbonee pacnpocTpa-
HEHHO MPUYNUHON. CUMNTOMbI
4acTOo HeCTeLMdNYHbI, MO3TOMY X
HanM4Me He NOMOraeT YCTaHOBUTb
ANarHo3.

HecMoTps Ha T0, 4TO Broncus
9HAOMMOKApAAa — npouenypa ¢ 0T-
HOCMTENBHO BbICOKMM NOKasaTenem
OCOXXHEHWIA, HO C OrPAHUYEHHOM
TOYHOCTbH), BCE €LLE 0CTaeTcs
CTaHAAPTOM AMarHoCTMKM 3TOr0
3abonesaxus, BCe Yallie ucnosnb3y-
€TCS HeMHBA3MBHAS BU3yann3auus.
B uccnenosanuu ¢ yuactvem 65
NaunMeHTOB W3 HALLEro LieHTpa
KOMOGWHMPOBAHHBIA METOS UCCIe-
posanua O - NMIT/MPT nokaszan
04€eHb BbICOKYH TOYHOCT (12). Mo-
9TOMy rnbpuaHas metoauka O
M3T/MPT perynsipHo ucnonb3yeTcs
y NALUMEHTOB C NOAO3PEHNEM Ha
MWOKapAWT.

finepHas kapavonorus

[pyrum BocnanuTensHbIM 3a6071e-
BaHWeM, NPy KOTOPOM PETYNSIPHO
nposogutcs O - MIT/MPT,
ABNSETCS Capkomaoa cepaua (13,
14).

CapKouio3 — 370 MyNbTUCUCTEM-
Hoe 3a60/1eBaHmne HEeU3BECTHOM
aTvonoruu. MopaxeHrue cepaua
4acTo BCTPEYAETCS Y NALMEHTOB,
CTpafaroLmx capkouso3om, 1
NO3TOMY AOSKHO BbITb UCKITOYEHO
C BbICOKOM CTEMEHbIO AOCTOBEP-
HocTW. Bce 6onbLue nuTepaTypHbIX
UCTOYHWKOB [0KA3bIBAKOT LIEHHOCTb
koM6uHuposaHHoW MYT - MPT u
ofr - nat (15-19).

B 10 Bpems kak O - M3T moxeT
BM3yann3vpoBaTh BOCNaeHue
MMOKapAa, 1 MOXET Takxe UC-
nonb30BaTbCS AN OLEHKM OCTPOTHI
3abonesanus, MY - MPT nokasbl-
BaeT Hanuuve pybuoB B MUOKAPLE,
4TO TaKKe MOXET ObITb MONE3HbIM,
Korpaa Heo6xoaMMo UMMNaHTUPO-
BaTb kapavosepTep-Aecubpunns-
TOP B Cly4ae apuTMum.

[Mp1Mep naumeHTa ¢ akTUBHbIM
BOCNANEHNeM MUOKapaa Npn capko-
npo3e nokasaH Ha PucyHke 3.

CepaeyHblii ammnonaos

[pyroe Kapavonornyeckoe 3a6one-
BaHWe, KOTOPOe HEABHO BbILLAO Ha
nepeaHUiA NnaH — 370 aMunougo3e
cepaua. AMUIONA03 — CUCTEMHOE
3a60/1eBaHmeE, KOTOPOE MOXET
nopaxartb Nto60ii opraH, Ho YaLle
BCEro cepaLe, NoYku, NeyeHb u
BEreTaTMBHYHO HEPBHYIO CUCTEMY.
B cnyyae nopaxeHnus cepaua noja-
BASIOLLIEE BOMBLUMHCTBO NALUMEHTOB
cTpapatoT AL (MOHOKNOHaNbHas
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Fig. 4: Amyloid PET/MRI for cardiac involvement of amyloidosis.
This patient suffered from heart failure with preserved ejection fraction (HFpEF). Systemic tran-
sthyretin amyloidosis had been confirmed before and amyloid PET/MRI was performed to rule out
cardiac involvement. LGE MRI demonstrates diffuse enhancement of the left ventricular and atrial
walls. In PET an intense tracer accumulation proves marked infiltration with amyloid fibrils of the
myocardium and the atrial walls.

Puc. 4: Amunounpgnas NIT / MPT ans BbisiBNeHUs amunonaosa cepaua
Y nauventa CH ¢ OB paHee 6bin AMarHoCTUPOBaH CUCTEMHBINA TPAHCTUPETUHOBLIM aMUONA03, U aMUIONAHAS
M3T / MPT 6bina npoBefeHa ANns UCKUeHUs nopaxerus cepaua. MYT - MPT nemoHcTpupyeT anddysHoe
KOHTPACTMPOBaHMeE CTEHOK NIEBOr0 XXenyAouKka u npeacepaus. Mpu M3T MHTEHCMBHOE HaKoNeHe paanodapm-
npenapata cBUAETENbCTBYET O BbIPAXXEHHOM MHAMAbTPALMNA aMUIonaHbIMK nbpunnamu Muokapaa xenyaodka

W Npeacepamii.

Summary

Nuclear cardiology has evolved
as a powerful subspecialty of
nuclear medicine. The main
fields of implementing pro-
cedures such as SPECT/CT
PET/CT and PET/MRI include
coronary artery disease, and
inflammatory or infiltrative
cardiac disorders. With the
combined use of functional
and morphological imaging,
pathophysiological processes
of cardiac diseases can be dis-
sected resulting in increased
diagnostic accuracy.
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Personalized Medicine [epcoHan1supoBaHHas
in Colorectal Cancer

Factors blaze the Trail

Introduction

Colorectal cancer (CRC) is the
third most common cancer
worldwide with 1.2 million
new cases and nearly 600.000
deaths annually [1]. Widely
applied screening methods
such as fecal occult blood
tests or colonoscopy, improve-
ments in tumor surgery and
advancements in personalized
anti-cancer therapy contributed
significantly to a steady im-
provement of prognosis during
the past decades. Personalized
medicine aims to define indi-
vidual prognostic and predictive
factors to provide specific anti-
cancer treatment (Fig. 1).

Prognostic factors determine
the outcome of a patient
regardless of the specified
treatment. A prognostic factor
defines a patient’s situation,
condition, or a characteristic
that serves to estimate the
chance of recovery from a
disease or the chance of the
disease to recur [2]. An ideal
prognostic factor allows early
staging, is feasible and cheap
in daily practice, and ena-
bles physicians to accurately
specify the etiopathogenesis
of a tumor. Besides prognos-

tic factors, predictive factors
are of high interest, as well.

A predictive factor defines
whether a person will respond
to a specific treatment or not,
regardless of the intrinsic prog-
nosis of the underlying disease
[2]. Milestones of personalized
oncological treatment are the
classical conditions surgical
resection, TNM classifica-

tion [3] (Tumor, Lymph node,
Metastasis) of the Union for
International Cancer Control
(UICC) and the American Joint
Committee on Cancer (AJCC),
and histopathology. Further,
identification of specific cancer
subgroups based on biomo-
lecular prognostic and predic-
tive factors (such as KRAS
mutational status or microsatel-
lite instability) became more
relevant and reliable for per-
sonalized oncological treatment
during the last years.

This article discusses well-
established and putative future
prognostic and predictive mark-
ers for colorectal cancer.

Clinical Prognostic and
Predictive Factors

Localization of the Tumor
The localization of the primary

KonopekTanbHblii pak

MeauLMHA NpK
KOMOPEKTaNbHOM paKe
KnuH1YecKue 1 GuoMornexy-

napHble hakTopbl onpepe-
NAIOT TAaKTUKY NeYeHus

BsepneHue

KonopekTtanbHblit pak (KPP)
ABNAETCH TPETLUM M0 PacnpocTpa-
HEHHOCTM PakoM B MUPE: eXXeroiHo
peructpupyetcs 1,2 munnuoHa
HOBbIX Cry4aes v noyTn 600 Thicay
cnyyaes cmepty (1).

LLIpoKo npuMeHsieMble B TeYEHWE
NOCNEHUX AECATUNETUIA METOADI
CKPUHMHIa, Takue Kak aHanus kana
Ha CKPbITY0 KPOBb Wi KOJIOHO-
CKOMWSI, YCOBEPLLEHCTBOBAHMS
XMPYPriv OMyXxonen 1 SOCTUXKEHWS
NepcoHann3vMpoBaHHON NPOTUBO-
PaKoBOiA Tepanuu B 3HA4NTENbHOM
CTeneHn cnocobCTBOBANM yyYLLe-
HUIO MPOrHO3a 3TOro 3a6051eBaHNS.
lepcoHann3npoBaHHas MeauumHa
HanpaBfieHa Ha OMpeenexue y
KaXX[0ro nauueHTa nporHocTuye-
CKMX W NPEUKTUBHBIX (DaKTOPOB C
LieMnbro NPOBEAEHNs MHAMBUOYasb-
HO NOA0BPaHHON NPOTMBOOMYXONE-
BO Tepanum (PucyHok 1).

[porHocTuyeckne hakTopb!
OnpeaensT uexos 3abonesaqns
y NaumeHTa, He3aBnUCMMO 0T Mpo-
BOAMMOTO NIEYEHNs, 1 BKNKOYAK0T
KITMHUYECKYHO CUTYauuto, COCTOS-
HUE UMK XapakTEPUCTMKMA MauueH-
Ta, KOTOPbIE CyXaT ANS OLEHKM
BEPOSITHOCTY BbI30POB/IEHUS OT
3a60/1€BaHMs N BEPOSTHOCTM
peunanea 3abonesanns (2). Noe-
abHbIA NPOrHOCTUYECKMIA (hakTop

06€eCneunBaeT paHee onpeaeneHne
CTaAnM 1 JOCTYMEH ANs NpUMeHe-
HUS! B NOBCEJHEBHOM MPaKTHKe.
lMomM1MO MporHoCTUYECKIX hak-
TOPOB, TaK>Xe BOMNbLION MHTEPEC
NpeacTaBASHOT NPeAUKTUBHbIE
(hakTopbl, KOTOPbIE OMPeJenseT,
OyAeT MM pearnpoBaTh NALUMEHT Ha
OnpefeneHHoe NIeYeHne uin Her,
HE3aBMCUMO OT U3HAYamNbHOrO NPo-
FHO3a OCHOBHOTO 3a60N1€BaHNs (2).
OCHOBHbIE 3Tanbl NEPCOHANN3NPO-
BaHHOTO OHKOSIOrNYECKOr0 NEYEHMS
BK/IOYAIOT TPAANLIMOHHYIO XMPYP-
MYECKYH0 PE3EKLMIO C Knaccudm-
kaumeit TNM (3)(onyxonb, numdpa-
Tuyeckmii ysen, metactasbl) UICC
(Union for International Cancer
Control) u AJCC (American Joint
Committee on Cancer) u ructonato-
NIOrM4YecKoe 1ccrnefoBaHme.

Kpome Toro, B nocneaxue rogol
NaeHTUHMKALNS ONpedeneHHbIX
NOArPyNN paka Ha OCHOBe 6yo-
MOIEKYNSIPHBIX MPOrHOCTUHECKMX

W NPeanKTUBHBIX (haKTOPOB, TakmMx
kak MyTaumns KRAS unnn mukpoca-
TENNUTHAs HECTABUIbHOCTb, CTalNO
HaAE>XHOW OCHOBOW ANs MPOBe-
LEHUS NEPCOHANM3NPOBAHHOMO
OHKOJIOrMYECKOr0 NEYeHus.

B aT0M cTaTbe NpescTaseHbl yxe
LLIMPOKO MPUMEHSIEMbIE W TUMO-
TETUYECKME NPOrHOCTUYECKME U
NPeaUKTUBHbIE MApKEPb! KOSIOPEK-
TanbHOro paka.
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Fig. 1: The right treatment for the right patient: Personalized medicine aims for an individualized

treatment approach by prognostic factors.

“Theranostics” means application of a specific therapy,

based on prognostic factors. In the past, the classical approach for colorectal cancer was adjuvant

chemotherapy based on the formal tumor stage. However, current methods are more personalized
by applying prognostic factors to categorize low risk and high risk patients (e.g., microsatellite insta-
bility or KRAS mutational status).

Puc. 1: hanBuayanbHo nofo6paHHOe NeveHne s KaXAoro naumeHTa: nepcoHanm3npoBaHHas MeamumHa
HanpaBeHa Ha MHAMBMAYaNbHbIA NOAXOA K IEYEHNIO C UCMONb30BAHWEM NPOrHOCTUYECKMX (haKTOPOB. «TepaHo-
CTMKa» 03HA4aeT NpUMEHeHe NPOTMBOONYX0NEBO Tepanuu, 6a3upyroLLEcs Ha NPOrHOCTMYECKUX hakTopax. B
MPOLLIOM «KNacCU4ECKMM» NeYeBHbIM NOAXOAOM K KONOPEKTanbHOMY paky 6blna agbloBaHTHas XMMUOTEpanms,
YUMTBIBAKOLLAS TONBKO CTaANto onyxonu. CoBpemMeHHble MeTOAbI 6011ee NepCOHANM3NPOBaHbl 3a CHET ONPEAEneHNs
MPOrHOCTNYECKUX (PaKTOPOB AN MAEHTUCMKALMM NALMEHTOB C HU3KMM W BLICOKUM PUCKOM (Hampumep, MUKpoca-

TENANTHON HecTabunbHOCTY unn Mataumn reHa KRAS).

tumor within the large intestine
plays a role in determining of
prognosis. Patients present-
ing with stage Il CRC seem

to have a similar prognosis

for right-sided and left-sided
primaries [4], whereas for
patients with stage Ill or IV
colon cancer, data suggest a
worse prognosis for those with
a right-sided primary tumor [5]
[6]. The underlying reason for
this supposed side-dependent
difference in intrinsic tumor
biology is not yet well un-
derstood, but may be due

to embryonic dissimilarities.
Right-sided tumors derive from
the embryonic midgut whereas
left-sided CRCs stem from the
embryonic hindgut (Fig. 2) [7].

Histopathology

Assessing the pathologic state
of the tumor in accordance
with the TNM classification

is the gold standard for stag-

ing solid tumors and the most
important indicator of outcome
as soon as the tumor has been
resected [3]. Pathological as-
sessment includes measuring
the tumor size and analyzing
the resected lymph nodes for
metastatic tumor cells. Further,
the pathologist determines

the differentiation state of the
cells, the so-called " Grading”
which represents one of the
strongest histopathological
prognostic factors [8]: the
poorer the differentiation state,

the more aggressive the tumor.

Besides the assignment of the
tumor to a certain T category
and the grading, also the his-
tological subtype of cancer is a
critical point of specifying the
prognosis. More than 90% of
CRCs are classical adenocar-
cinomas deriving from epithe-
lial cells. The tumor histology
of the CRC further distincts

KnuHuyeckue nporHocTuyeckue
¥ NpeauKTUBHbIE (aKTOopbI

Nokanusaums onyxonu
Jlokanusauus nepsuyHoi onyxonu
B TONCTOW KMLLKE UrpaeT 60mbLuyto
POJIb B ONPESENeHNN KIMHNYECKOro
nporHo3a. lNauvenTsl ¢ Il ctaguen
KPP, no-suauMomy, UMELOT cxof-
HbliA MPOrHO3 MPX NPABOCTOPOHHNX
1 NEBOCTOPOHHMX NEPBUYHbIX
onyxonsix (4), B T0 Bpems kak Ans
MAaUMEHTOB C PAKOM TONCTOM KMLLKM
Il unn IV cTaguv AaHHbIe cBUAE-
TENbCTBYIOT 0 Xy/LLIEM MPOrHo3e B
Ccnyyae nokanuaaumuu nepeuYHoN
onyxonu crnpasa (5, 6).

OcHoBHas npuumHa 3TOW NPeAno-
naraemou, 3aBuCsLLe 0T CTOPO-
Hbl Tena, PasnuMyHon Gronorum
ONyX0neN eLLe He [0 KOHLA SICHa,
HO MOXET ObITb CBSI3aHa C 0COOEH-
HOCTSIMW 3MOPUOHANBHOTO Pas-
BUTHS. [paBOCTOPOHHME OMyXOMM
BO3HMKAKT U3 AMOPUOHANBLHOM
CPEeLHEN KULLKW, & NeBOCTOPOHHNIA

KPP — 13 am6pnoHanbHoi 3aaHen
KULLKK (PucyHOK 2)(7).

lucTonaTtonorus

KnuHuueckas oueHka onyxonv B
COOTBETCTBUN C KNnaccnmkaumen
TNM siBnsieTcst 30M0TbIM CTaH-
[apTOM ANs ONpeaeneHns cTagmum
CONMMAHbIX OMyXONe, U CaMbIM
Ba)KHbIM MoKa3aTenem UCXOAa no-
Crne pesexuum onyxonu (3).

OnHa BKJtOYaeT onpegeneque pas-
MEpOB OMYXOJM U aHanu3 peseuu-
POBaHHbIX MMATUHECKNX Y3108
Ha HanMune MeTacTaTU4eCKmX
ONyXOneBbIX KNETOK.

KpoMe Toro, ructonor onpeaens-
€T CTeneHb AnddepeHLMpoBKH
KNEeTOK, TaK Ha3blBAaEMYH0 «CTEMNEHb
3110Ka4€CTBEHHOCTH>, KOTOPas
SBNSETCS 04HAM M3 Hanbonee Bax-
HbIX FTUCTONOMMYECKUX MPOrHOCTH-
yeckux (hakTopos (8): Yem MeHbLLe
AnchpepeHLMpoBKa KIeToK, TEM
arpeccuBHee onyxonb.

[MOMMMO OTHECEHMS OMYXOMH K
onpefeneHHoi T ctaauu v onpeje-
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Fig. 2: Patients with advanced colorectal cancer have a poorer prognosis if the primary tumor

is located in the left part (splenic flexure or more distal). This may correlate with the embryonic
development of the left part of the colon from the hindgut, whereas the more proximal parts of
the colon develop from the midgut.
Puc. 2: Y nauneHToB ¢ pacnpoCcTpaHeHHbIM KONIOPEKTaNbHbIM PakOM MPOTrHO3 Xy>Ke, ECIN nepBrUYHas
ONyX0fb PacrnonoXeHa cnesa (PSAOM C M3rnboM CeneseHku am auctanbHee). AT0 MOXET BbITb CBA3AHO C
9MOPUOHANBHBIM PA3BUTUEM NIEBOTO OTAENa 000A0UHOM KULLKM 13 3a[HEN KULLKK, B TO BPEMS Kak MPOKCH-
MarbHble 0TAENbI 060A04HOM KMLLKW Pa3BMUBAKOTCS U3 CPELAHEN KULLKY.

several variants of colorectal
adenocarcinomas such as mu-
cinous, signet ring cell, adenos-
quamous, medullary, micro-
papillary, serrated, cribriform
comedo-type, spindle cell, and
undifferentiated (Fig. 3) [9].

Some of the following morpho-
logic variants carry prognostic
significance.

e Mucinous Carcinoma
Mucinous CRCs are defined
by abundant production of
extracellular mucin (ie, mucin
comprising > 50 percent
of the tumor mass). This
histologic type accounts
for approximately 11 to 17
percent of all CRCs [10].
Mucinous carcinomas have a
predilection for the right side

NeHns cTeneHn auddepeHLmMpoBKu
KNeToK, Mpu ONpeAeneHnm npo-
HO3a KPUTUYECKWUM NoKasaTenem
TaKXe SBNAETCS rCTONOrNYECKMN
NOATUN paka.

bonee 90% cnyyaes KPP ssnstoT-
CS1 «KNACCUUECKMMM» afieHoKap-
LIMHOMaMM, Pa3BMBAIOLLIMMUCS 13
aNUTeNUanbHbIX KNeTok. ucTo-
norunyeckas knaccupukaums KPP

BblAENSAET HECKONbKO BAPUAHTOB
afleHOKAPLMHOMbI: CIIU3UCTY!HO,
NePCTEHEBNAHOKNETOUHYH), ai€HO-
NIOCKOKIETOUHYIO, MeLYNISAPHYIO,
MUKPONANWINSIPHYO, 3y6uartyto,
Kp1BPO3HyH0, BEpeETEHO0OPA3-

HYI0 W HeIMdphepeHLIMPOBAHHYIO
(PucyHok 3)(9). HekoTopble 13
CneLytoLLmMx MopdhonorMyeckux Ba-
PWaHTOB UMEKOT MPOrHOCTUYECKOE
3HaYeHme.
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of the colon [11], and they
may have a poor responsive-
ness to upfront (neoadjuvant)
chemoradiotherapy [12] and
adjuvant chemotherapy [13],
even though this is contro-
versial [14]. Mucinous adeno-
carcinoma often metastasize
peritoneally when compared
to classical adenocarcinoma.
Further, association with

the hereditary nonpolyposis
colorectal cancer is possible
which means that mucinous
adenocarcinoma can lack a
proficient DNA mismatch
repair system (MSI-H tumors)
[15]. In this case, a mucinous
adenocarcinoma is regarded
as a low-grade tumor
whereas microsatellite stable
tumors behave more aggres-
sively. Overall, the current
literature suggests that the
poor prognosis of mucinous
adenocarcinoma can be
referred to diagnose a more
advanced stage than classical
adenocarcinoma [10].

Signet Ring Cell Carcinoma
In some non-gland-forming
adenocarcinomas, tumor
cells with marginalized nuclei
due to intracytoplasmic
mucin may be a dominant
feature. When > 50 percent
of the tumor consists of this
cell type, it is classified as a
signet ring cell carcinoma. It
is an aggressive but rare CRC
subtype which accounts for

German rleneol)
Medical »emviyiHcion]
Journal MYOHAR

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

1-2% of all CRCs with a poor
prognosis due to propensity
for extensive lymphatic and
peritoneal spread [16].

Adenosquamous
Carcinoma

Adenosquamous carcinomas
contain areas of squamous
differentiation, besides

the classical adenomatous
components. These rare
tumors account for between
0.05 and 0.2 percent of all
colorectal CRC. Based on the
multivariable hazard regres-
sion analyses Masoomi et al.
showed that adenosquamous
adenocarcinomas are associ-
ated with higher overall (Haz-
ard ratio 1.67) and colorectal-
specific mortality (Hazard
ratio 1.69) as compared with
adenocarcinoma [17].

The median overall survival
time was significantly greater
in the adenocarcinoma group
(82.4 months) in comparison
with the adenosquamous car-
cinoma group (35.3 months).
Due to its rare occurrence,
treatment strategies for this
histological subtype are not
well established and predic-
tive tools for specific chemo-
therapeutic or stereotactic
regimens are lacking. In
conclusion, adenosquamous
carcinoma histology should
be considered a poor prog-
nostic feature.

+ CnusucTas KapuuHomMa
Crmsuctbid KPP oTnnuaeTcs
06MMbHON NPOJYKLUMEN BHEKNe-
TOYHOrO MyLMHA (OH COCTaBNsSeT
10 250 npoLeHTOB Maccs! ony-
X0NK). Ha 3TOT rucTONOrM4ecKni
TUN NPUXOAUTCS NPUOIUINTENBHO
ot 11 no 17% 0T BCEX Crny4aes
KPP (10).

CnnsmcTble KapuMHOMbI UMe-
10T MPEAPACNONOXKEHHOCTb K
noKanu3auuv B Npasoii CTOPOHE
TONCTON KWLLKW, 1 OHU MOTYT
M0X0 pearuposaTh Ha NpeaBa-
PUTESNBHYHO (HE0aABHOBAHTHYHO)
XMMUONYHEBYHO Tepanuio (12) u
a[iblOBAHTHYH XMMUOTEPANUIO
(13), x0T5 9T0 M NPOTMBOPEUNBO
(14). Cruanctas afieHoKapLumMHo-
Ma YalLie Mo CPaBHEHMIO C «Knac-
CMYECKVM>» BApUaHTOM OMyXonu
MeTacTasnpyeT NepUTOHEANbHO.

Kpome T0ro, BO3MO>XHa ac-
COLMaLms C HacneCTBEHHbIM
HEMNOMMO3HbIM KONOPEKTANbHbIM
PaKoM, YTO 03HA4aeT, 4To Npu
CMM3NCTON aeHOKApLMHOME
MOXET 6bITb NOBPEXEHA CH-
cTeMa penapauun HeCnapeHHbIX
ocHoanuid AHK (MSI-H onyxonm)
(15).

B aToM cnyvae cnuaucras age-
HOKapLMHOMA CUNTAETCs MeHee
3710KaYECTBEHHOM OMyXONbto,
4eM OMyX0Nu C MUKPOCaTeNNUT-
HON HECTABUNBHOCTBIO, KOTOPbIE
BedyT cebs 6onee arpeccuBHo.

B uenom, cospemeHHas nurepa-
Typa npeanonaraer, YTo Hebna-
TFONPUSTHBIA NPOrHO3 CAU3NUCTOM

KonopekTanbHblii pak

afieHOKapLMHOMbI OTHOCUTCS K
6onee NO3AHUM CTagmUsM, YeM B
Cy4ae «Knaccu4eckon» ageHo-
kapumHombl (10).

MepcTeHeBMAHOKNETOYHASA
KapuvHoMa

[Py HEKOTOPBIX BHEXENE3NUCTbIX
afieHoKapLUMHOMax JOMUHUPY-
tOLLMM MPU3HAKOM MOTYT 6bITb
ONyX0neBble KNETKM CO CMELLEH-
HbIMM, BCAEACTBWE MHTPALMTO-
NnasmMaTMyeckoro Bo3aencTauns
MyumHa, sapamu. Ecim 250 %
ONyX0mnK COCTONT 13 3TOr0 TUNa
KIETOK, TO OHa KraccuiuumpyeT-
Cs1 KaK NEPCTEHEBUAHOKNIETOYHAS
KapuuHoMa. JTO arpeccuBHbIiA,
HO peakuii noaTun KP, Ha gonto
KOTOpOro npuxoautes 1- 2%

OT BCEX Cy4aes, C NNOXMM
MPOrHO30M M3-3a CKJIOHHOCTM K
OBLLMPHOMY TMMCATUHECKOMY U
nepuToHeanbHOMy MeTacTasnpo-
BaHuto (16).

ApeHonnockokneTouyHas Kap-
LiMHOMa
AneHoN0CKOKNETOYHbIE Kapuy-
HOMBbI, KDOME «KNacCU4eCcKnX»
afieHOMaTO3HbIX KOMMOHEHTOB,
COZLepXKaT y4acTku C NIOCKOKIIe-
TOYHOW AN epeHLMPOBKON.
TV peakme onyxonu COCTaBASOT
0t 0,05 10 0,2% BCEX cny4aes
KPP.

Ha ocHoBaHUM MHOTOhaKTOPHOrO
PErpeccMOHHOr0 aHanuaa puckos
Masoomi ¢ coaBTop. nokasarn,
4TO afEHOMNOCKOKMETYHbIE
a[ieHOKapLVHOMbI KOPPENUpY-
t0T ¢ 60Nee BbICOKOM 06LLeN
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e Medullary Carcinoma
The medullary carcinoma
(MC) is a subtype of ad-
enocarcinoma (0.03% of all
sporadic CRCs[18]) with very
little or no glandular differ-
entiation. The tumor lesion
comprises of large eosino-
philic, polygonal cells that
grow in solid sheets and are
usually infiltrated by lym-
phocytes. Thirunavukarasu
et al.[19] showed that MCs
lead to significantly better
survival than undifferenti-
ated adenocarcinomas with a
relative 2-year survival rate of
73.80% vs. 53.10%. How-
ever, significance was not
reached for comparison of
MCs to poorly differentiated
adenocarcinomas, although
MC shows favorable survival
during the first 20 months.

Peritoneal Carcinomatosis
Peritoneal metastasis (PM)

is found in less than 10% of
patients at the time of diagno-
sis, and in general results in

a very limited prognosis [20].
However, the combination of
cytoreductive surgery (CRS)
and hyperthermic intraperito-
neal chemotherapy (HIPEC)

— applicable especially at high
volume centers — can improve
median survival from 12.6
months to 22.3 months in this
metastasized situation and in
rare cases can result in cura-
tion [21]. Further, Yonemura
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et al. could show that surgery
plays a critical role when
HIPEC is applied: Patients with
complete cytoreduction (no
residual visible tumor nodules)
had a median survival time of
25.9 compared to 8.0 months
in patients with residual vis-
ible nodules after CRS [22]. In
summary, CRS/HIPEC requires
an interdisciplinary approach
and thorough selection of the
patients which are applicable
for this treatment.

Immune Cell Infiltration
Tumor specimens can be
examined immunohistochemi-
cally for infiltrating immune
cells in the tumor tissue as

a marker of host immune re-
sponse against the neoplasm.
High levels of immune cell
infiltration is a highly significant
positive prognostic factor. For
instance, MSI-H CRC with a
deficient MMR contain nu-
merous lymphoid cells due to
presentation of altered protein
epitopes on the cell surface.
Thus, mutated malignant cells
can be recognized by the host
immune system. In particu-
lar, a high density of CD8+ T
cells and CD45R0O+ cells (both
CD4+ and CD8+ lymphocytes
that have been exposed to
antigen) within the lymphoid
populations are associated
with the absence of metastatic
invasion, with earlier stage,
and with improved survival

(cooTHoLLEHME puckos 1,67) 1
KONOPEKTANbHOM Creuntnieckon
(cooTHoWEHMe puckos 1,69)
CMEPTHOCTBHO MO CPABHEHMIO C
06bI4HON aeHOKApLMHOMON (17).
CpegaHuii nokasatenb BpEMEHH
BbIXXMBAHUS Oblf 3HAYNTESNBHO
BbILLIe B rpynmne NauMeHToB C aje-
HOKapLmMHOMON (82,4 MecsLa) no
CPaBHEHWIO C rpynmnoi ageHomnso-
CKOKJIETO4HOM KapuMHOMBI (35,3
Mecsua).

Bcneactsue pefikoii BCTpeyae-
MOCTW 3TOW OMNyXOn, CTpaTerus
NEYEHNs NS 3TOr0 rMcTONorK-
4ecKOro NOATMNA OMYX0M eLle
He paspaboTaHa, 1 OTCYTCTBYIOT
WHCTPYMEHTbI MPOrHO3MPOBaHUS
ANS XUMUOTEPaneBTUYECKIX Ui
CTEepe0TaKkCM4ecknx MeTOL0B
neyeHus. Takum 06pa3om, afeHo-
MAOCKOKNETOUHYHO KapLMHOMY
CnefyeT cunTaThb MoXoi npo-
THOCTUYECKOM OCOBEHHOCTBHO.

MepynnsapHas kapu1Homa
MeaynnspHas kapumHoma (MK)
SBNSETCA NOATUNOM afeHOKap-
LmHoMbI (cocTasnget 0,03% ot
BCEX CMyyaeB Cropaam4eckoro
KPP (18)) ¢ 04eHb He3HaUUTEMb-
HOW UNW OTCYTCTBYIOLLEN Xe-
nesncToi anthdepeHLMPOBKOI.
Onyxonb COCTONT U3 KPYMHbIX
903MHOMUBHBIX, MHOTOYrOflb-
HbIX KNETOK, KOTOPbIE PacTyT Ha
CONNAHON NACTUHKE U 06bI4HO
WHUNLTPUPYHOTCS NMMApoLMTa-
MU

Thirunavukarasu. ¢ coasT. (19)
MPOAEMOHCTPMPOBAN, YTO MpK
MK peructpupyeTtcs 3HaumTenb-

KonopekTanbHblii pak

HO JlyyLUast BbIXXKMBAEMOCTb, YEM
npu HeanhdepPeHLMPOBaHHbIX
afieHokapunHoMax (nokasarenb
ABYXNETHEN BbXNBAEMOCTH
cocrasun 73,80% u 53,10%, co-
OTBETCTBEHHO).

OpnHako He 6b110 NONy4eHo
aHanornyHbIX aHHbIX NPy Cpas-
HeHun MK ¢ Hu3koanddepeHLum-
POBAHHbIMW aEHOKAPLMHOMAMM,
X074 B cnyyae MK oTMeyeHo
NPEVMYLLECTBO OTHOCUTENBHO
BbIKUBAEMOCT/ B TEYEHUE Nep-
BbIx 20 MecsLeB.

lMepuToHeanbHbIN KaHLepoMaTos
[NepuToHEaNbHbIE METacTasbl

(MM) o6Hapy>xnBaeTCs MeHee,

yeM y 10% naumeHToB Ha MOMEHT
MOCTAHOBKM ANArHO3a U, B LienoM,
3HAUMTENbHO YXyALIAoT NPOrHO3
(20).

B T0 e Bpems koMOuHaLMS LnTo-
pedykTueHoi xupyprm (LIPX, CRS)
W rUNepTepMUYECKOi MHTpanepu-
TOHeanbHoM xummnoTepanim (FANX,
HIPEC), oco6eHHO B yCnoBusix
Creuman1anpoBaHHbIX LIEHTPOB C
60MbLLOK MPOXOAMMOCTbIO, MOXET
YAYHLLMTbL CPEAHNIA NoKasaTesb
BbIXMBAEMOCTH C 12,6 MecsLeB 10
22,3 MecALEB, a B PeaKuX Cry4asx
[aXe NPUBECTY K U3neyeHuto (21).

Kpome Toro, Yonemura ¢ coaBT.
MPOLEMOHCTPUPOBAJ, YTO XUPYp-
M4eckoe BMeLLaTEeNbCTBO UrpaeT
KPUTMYECKYHO POfb NPY NPUMEHe-
Hu TUMX: y nauneHToB ¢ NonHoM
LMTOpEAyKUMen (6€3 0CTATOYHbIX
BMAWMBIX ONYXOMEBbIX Y3/10B)
cpelHee BpeMSs BbIXXMBaHHS CO-
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Mucinous
adenocarcinoma

Signet-ring cell
carcinoma

Fig. 3: Classical gland-forming adenocarcinomas with variable size and configuration of the glandular
structures represent the vast majority of colorectal cancer, the adenocarcinomas [9]. According to the
WHO, mucinous adenocarcinomas are defined as tumors with more than 50% of the lesion being
composed of mucin, typically characterized by pools of extracellular mucin that contain malignant
epithelium as acinar structures, strips of cells or single cells [9]. Signet ring cell carcinomas have more
than 50% of the lesion being composed of tumor cells with prominent intracytoplasmic mucin, typi-
cally characterized by large mucin vacuoles that fill the cytoplasm and displace the nucleus [9].

For demonstrating mucin, in addition to the classical Hematoxilin Eosin (HE) staining, Periodic acid-
Schiff (PAS) staining is shown.
Puc. 3: «Knaccuyeckue» »enesncTble afeHoKapLUMHOMbI C pasHbIMW pasMepamut 1 KOHUIypaLmei XeneancTbix
CTPYKTYP BbISBASIOTCSA B NOAABASHOLLEM BONBLUMHCTBE Cy4vaeB KonopekTansHoro paka (9). Mo aaHHeiM BOS,
CAM3NCTbIE ajeHOKaPLMHOMbI — 3TO OMyX0NK, KOTopble 6onee YeM Ha 50% COCTOAT U3 MyLMHA, Kak NpaBuiio,
BHEKJIETOYHOT0, KOTOPbINA COAEPXMT 310KA4ECTBEHHbINA ANUTENMWIA B BUAE aUMHAPHBIX CTPYKTYP, «MO0COK» U3
KNeToK Uiu 0TAeNbHbIX KNeTokK (9). MepcTeHeBUAHOKNETOYHbIE KapLMHOMbI COCTOST Ha 6onee YeM 50% 13 onyxo-
NEBbIX KNETOK CO 3HAUUTENbHBLIM KOMMYECTBOM BHYTPMLMTONNA3MATUHECKOr0 MyLMHa, 06bI4HO B hOpME BOMbLLMX
BaKyOnen, KOTopble 3anoNHSIHOT LMToNNa3mMy 1 cMellatoT 54po (9). [ns o6Hapy>xeHus MyumHa B JONONHEHE K
00bI4YHOMY OKPALLUMBAHNIO FEMATOKCUIIMHOM 1 S03MHOM PEKOMEHAYETCS OKpalLLMBaHWe WOAHON KUCIIOTON W peakTu-
BoM LLincbepa.

[23]. Thus, in order to correlate
the quantity of lymphoid cells
in a tumor specimen to the
patient’s outcome, an Immu-
noscore was developed as a
novel instrument for classifica-
tion of CRC (Fig. 4) [24].

Tumor Budding

Tumor “budding” is a specific
tumor border feature that is
defined as microscopic clusters
of undifferentiated cancer cells
just ahead of the invasive front
of the tumor[25]. This condition
can be considered as an early
step of metastasis formation
and is associated with a more
aggressive and invasive tumor.
Jager et al.[26] showed in their
multivariate analysis of locally

advanced tumor specimens a
lower relapse-free survival in
case of moderate to severe tu-
mor budding (HR 3.44 Cl 95 %
1.23-9.63, P= 0.018). Further,
tumor budding was associated
with a lower response rate to
neoadjuvant chemotherapy in
rectal cancer regarding T-Level
down-staging (P< 0.001) and
tumor regression (P< 0.001).
Thus, tumor budding can also
serve as a predictive factor for
efficacy of neoadjuvant radio-
chemotherapy.

Molecular Prognostic and
Predictive Factors

Besides tumor localization,
peritoneal carcinomatosis and
classical histopathological

cTasnset 25,9 MecaLeB no cpaBHe-
Hutio ¢ 8,0 MecsLamm y nalmeHTos
C OCTATOUHbIMM BUAUMbBIMA y3NaMu
nocne LIPX (22). OgHako LPX/
NNX TpebyeT mexxamcumniu-
HapHOTO NOAX0AA W TLATENLHOro
oT6opa nauneHToB Ans 3TOro BUAa
neYeHus.

WUHbunbTpaums UMMyHHbIMU
KneTkamu

O6pasLbl onyxoneit MOXHO Hc-
CnesoBaTb MMMYHOMUCTOXMMUYECKM
ANS BbISBNEHNS MHEUAbTPALMHN
OMyX0NeBOM TKaHN UMMYHHBIMM
KneTKamm Kak Mapkepa MMMyHHOr0
0TBETa X035MHa Ha HOBOOGPa30Ba-
Hue. Bbicokas cTeneHb MMMYHHO
KNeTO4HOM MHAMNbTPALMM SBNIS-
€TCS 3Ha4MMbIM 6N1aronpUATHbIM
MPOrHOCTUYECKMM (HaKTOPOM.

Hanpumep, MSI-H KPP ¢ HapyLieh-
Hoit MMR coAep»u1T MHOXeCTBO
TMMEOUAHBIX KNETOK BCNEACTBUE
MPUCYTCTBMS N3MEHEHHbIX 6ENKO-
BbIX 9MUTOMOB HA NOBEPXHOCTM OMy-
Xonesblx knetku. CneposatentHo,
MYTWUPOBAHHbIE 3110KA4ECTBEHHbIE
KMETKM MOTYT pacrno3HaBarbCs
WMMYHHOM CUCTEMOM X03AMHa.

B yacTHOCTH, BbICOKAs NNOTHOCTb
CD8+T-knetok m CD45RO+ kneTok
(kak CD4+, Tak u CD8+ numcpouu-
TOB, KOTOPbIE ObIM NOABEPXKEHDI
BO3ENCTBMIO aHTUreHa) B uMAo-
WAHbIX MONYNALMSX aCCOLMMPOBaHa
C OTCYTCTBMEM METACTa3NpyHoLLEN
WHBa3UN Ha 60Mee paHHeN cTaanm
W C YBENMYEHMEM BbDKMBAEMOCTH
(23). ns TOrO, 4TOBbLI COOTHECTH
KONMYECTBO IMMCDOMAHBIX KNETOK
B 06pasLe Onyxonu ¢ KInHUYe-
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Fig. 4: In tumors with high rates of immune cell infiltration, the host reaction against the malignant
cells is more pronounced, leading to a slower growth of the tumor and to a significantly better prog-
nosis. The left panel shows an example of colon cancer with a high rate of T-cell infiltration (left panel,
brown immunohistochemistry staining against CD3 T-cell receptor, nuclear counterstaininig with
hematoxylin in blue) and good prognosis. The right panel shows an example of colon cancer with low
T-cell count and poor prognosis.
Puc. 4: B onyxonsix ¢ BbICOKAM noka3aTeniemM MHUbTPALMY UMMYHHBIMW KNETKaMW peakLmst «xX03s1H NpoTHB
3110Ka4YECTBEHHBIX KNETOK» 60Mee BblpaXKeHHas, YTo NPUBOAMT K 60n1ee MEANEHHOMY POCTY OMyXOMW U fyyLleMy
nporHo3y. Ha nesoil naHenu nokasaH obpaseL paka TONCTOM KUK C BbICOKM NoKasaTenem UH(MbTpaumm
T-kneTkamm (KOPU4HEBOE MMMYHOMMCTOXMMIUYECKOE OKpaLLMBaHue Ans aemoHcTpauum CD3-T-kneTouHoro
peLenTopa, KOHTPACTHOE OKpaLLMBaHWE 4ep reMATOKCUMHOM B CUHMIA LIBET) U C XOPOLLIMM NPOrHO30oM. Ha npasoi
naHeny — obpaseL paka TONCTOMN KNLLKK C HEOOMbLUMM KONMYECTBOM T-KNETOK W MA0XMM MPOrHO30M.

factors, significant advances
in molecular biology have
determined the estimation of
CRC patients’ prognosis during
the last decades. Researchers
have demonstrated prog-
nostic relevant genetic and
epigenetic changes in specific
signal transduction pathways.
Currently, this is leading to an
increased understanding of
distinct molecular pathways
that co-exist in CRC.

Molecular analyses have
shown that the biological origin
of all CRCs is not the same,
which might explain variances
in the inter-individual prognosis
and effect of therapy. This new
and promising field of research
aims to facilitate personal-

ized tailored therapy for every
patient, defined by individual
specific tumor genetics. Thus,
highly active therapies may be-
come possible, while simulta-
neously reducing unnecessary
side effects.

Although current treatment
recommendations are largely
based on few distinct molecu-
lar alterations (microsatellite
instability, RAS and BRAF
mutations), genomic analysis
of colorectal cancer suggests
that all CRCs can principally be
subdivided into three pathways
that are involved in the multi-
step development of malignan-
cy: The chromosomal instable
CRCs (CIN, approximately 65-
70%), CRCs with microsatellite
instability (MSI, approximately
20%) and the CpG island meth-
ylator phenotype [27].

Molecular Pathways leading
to CRC

Chromosomal Instability
(CIN)

65%-70% of sporadic colorec-
tal cancers present with imbal-
ances in chromosome number
(aneuploidy) and loss of het-
erozygosity (LOH). Commonly
affected chromosomes are 2p,
5q, 17p, and 18q, respectively.

CKMM UCXOLOM 6bina paspaboTaHa
cvucteMa Immunoscore Kak HoBbI
WHCTPYMEHT AN Knaccndmkaumu

KPP (PucyHok 4)(24).

MouykoBaHue onyxonu
[ToukoBaHWe onyxonu — 370 Co-
CTOSIHME OMyX0Mu, MPX KOTOPOM

B 06/1aCTW WHBA3WMBHOTO (hPOHTA
OnpeaensTCs MUKPOCKONMYECKMe
KnacTepbl HeAndhepeHUMpOBaH-
HbIX PaKOBbIX KNETOK (25). 310
COCTOSIHME MOXKHO paccmaTpuBaTh
Kak paHHtoK CTaamio hopM1poBa-
HUSi METaCcTa30B, YTO accoLmmnpy-
€TCS C arpeCcCMBHON WU MHBA3WBHOA
ONyXOrbHo.

Jager ¢ coaBT. (26) nokasan B
MHOrO(HaKTOPHOM aHanu3e 06-
pasLOoB MECTHO-PACMPOCTPAHEHHDIX
onyxonei 6onee H13kue nokasare-
N 6e3peLmanBHON BbKMBAEMOCTH
B CIy4asx yMEPEHHOTO M BbIpaXKeH-
HOro NouKoBaHms onyxomu (HR 3.44
Cl 95% 1.23- 9.63, P=0.018).
Kpome Toro, 6bina 06HapyxeHa
KOPPENSALMS NOYKOBAHNS ONyX0u
¢ 6oniee HU3KUM nokasaTenem
0TBETa Ha HE0AAbOBAHTHYH

XMMWUOTEPANMIO NpK pake NpsAMon
KULLKW OTHOCUTESNBHO YMEHbLUEHMS
cragum T (P <0,001) u perpeccum
onyxonu (P <0,001). Takum 06-
pasoM, NMOYKOBAHME OMyX0Mn TaKxXe
CAYXXMT NPEAMKTUBHBIM (DaKTOpOM
3 heKTUBHOCTH HEOA4bIOBAHTHOM
XumuoTepanuu.

MonekynsipHble NPOrHOCTUYe-
CKMe 1 NPeaVKTUBHbIE (haKTopbI
Momumo nokanuaaumuu onyxonu, ne-
PUTOHEANBLHOrO KaHLepoMaTosa U
«KNaCcCUYECKMX>» TUCTONOMMYECKMX
haKTopoB, 3a NOCNefH1e [eCATH-
neTus, 6narogaps LOCTUXKEHUAM
MOMEKYNISPHOM 61ONOrKK, CTanm
MCMONb30BATLCS HOBbIE (haKTOpbI
Mpy NPOrHO3MPOBaHUM Y NALMEHTOB
¢ KPP.

Wccneposatenu onpesenniu
PENeBaHTHbIE FEHETUYECKME U
3MUreHeTUYECKNE MPOTHOCTUYECKME
W3MEHEHWS! B CUTHANbHBIX MyTSX
npw pake. B HacTosiLLee Bpemst

970 NPWBENO K 6OMbLLEMY MOHK-
MaHMIO Pa3NNYHBIX MONEKYNSPHBIX
CUTHasTbHbIX KackafoB, KOTOpbIE
cocywwecTsyroT npu KPP.
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Jen et al.[28] showed that loss
18q is particularly relevant in
patients with stage Il CRC. In
these patients, prognosis is
comparable to prognosis of
patients with stage Il cancer,
who normally benefit from
adjuvant chemotherapy. In
contrast, proficiency of chro-
mosome 18q in stage Il CRC
leads to a survival rate similar
to that of patients with stage

| disease and may not require
additional therapy. The same
study showed in a multiple
regression model that loss

of 18g was associated with a
Hazard Ratio for death of 2.46
(CI 95 % 1.06-5.71, P < 0.036).
Watanabe et al.[29] defined
tumors as CIN-high (LOH ratio
> 33 %) and CIN-low (LOH
ratio < 33 %). Further, CIN-high
was subdivided into mild CIN-
high (33% < LOH ratio < 75%)
and severe CIN-high (LOH ratio
> 75%). They showed that
survival was the poorest in se-
vere CIN-high tumors and the
best in CIN-low tumors. Finally,
multivariate regression analysis
showed that CIN phenotype
was an independent poor prog-
nostic factor for disease free
survival and overall survival.

Microsatellite Instability
(MSI)

DNA mismatch repair deficien-
cy (dAMMR) leads to microsatel-
lite instability (MSI). Approxi-
mately 20 % of CRC display
MSI. Mutations in the genes
MLH1, MSH2, MSHS, and
PMS2 encoding for the MMR
proteins lead to loss of function
and consequently to accumula-
tion of DNA mutations in small
repetitive sequences and MSI
which drives mutagenesis

(Fig. B). It can occur either

in hereditary nonpolyposis
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colorectal cancer (HNPCC)

or sporadic CRC. Two-thirds

of MSI tumors are sporadic
whereas one-third are familial,
which is known as the Lynch
syndrome [30]. Sporadic MMR-
associated CRC can overlap
with the CpG island methylator
phenotype [31] and 50% show
BRAF mutations [30]. CRCs
deficient in MMR combine
distinct features such as origin
in the right-sided colon [32],
prominent lymphocyte infiltra-
tion due to increased presenta-
tion of altered epitopes on the
cell surface, poorly differenti-
ated morphology, mucinous or
signet ring differentiation [33]
and association with a favora-
ble prognosis in early stage.
For instance, stage Il CRC with
MSI have better clinical out-
comes and lower recurrence
rates without adjuvant treat-
ment than patients without
MSI tumors [34, 35]. However,
the prognostic value decreases
in stage Ill CRC. Patients with
stage Ill MSI CRC do not have
better OS than those with
stage Ill CRC without MSI [36-
38]. In summary, MSI has been
recognized as an independent
good prognostic factor in early-
stage colon cancer [39, 40], but
its prognostic effect remains
uncertain in metastasized CRC
41, 42].

The MSI-H phenotype can not
only serve as a prognostic fac-
tor but also predict response to
chemotherapy. Because a func-
tioning mismatch repair system
is required for cytotoxicity by
incorporation of 5-FU into DNA,
patients with MSI-H colorectal
cancer do not benefit from
adjuvant therapy with 5-fluoro-
uracil but suffer from putative
side-effects [32]. Therefore,

MonekynspHbli aHann3 nokasan,
4TO BUONOTMYECKOE MPOUCXOXK -
Hue noatunos KPP He nagHTMYHO,
YTO MOXET OOBACHUTL PA3NNYHbIe
MPOTHO3b! 1 3HEKTUBHOCTL
Tepanuu Ans KKAOro noaTuna.
OT1a HoBas M MHoroobeLLaroLLas
06nacTb UccneaoBaHuii Hanpase-
Ha Ha NPeAOoCTaBNEHNS KaX[OMY
nauneHTy NepCoHaNM3NPOBAHHOM
Tepanum, KOTopas onpeaenseTcs
WHAMBMAYaNbHON FEHETUKOM ony-
xonu. CnepoBaTenbHO, MOXHO pas-
paboTaTh BbICOKOIPEKTUBHBIE
METOAbI NeYeHNsl, 04HOBPEMEHHO
YMEHDBLLIAS HEHYXXHbIE NOBOYHbIE
apexTbl.

X0T$ COBPEMEHHbIE PEKOMEHAALMUM
MO NIEYEHNHO B 3HAUUTENBHOM CTe-
neHn 6a3npyroTCs Ha HECKOMbKMX
MOMEKYNISIPHBIX U3MEHEHMAX (MU~
KPOCATENMTHOW HECTABNIBHOCTY,
RAS v BRAF myTauwmsx), reHOMHbIi
aHanm3 KONoPeKTanbHOro paka no-
3BOAISET MPEANONOXMTb, YTO MOrYT
ObITb BbIAENEHDI, B 3aBUCUMOCTY
OT CUrHasbHbIX NyTei, KOTopble
y4acTBYIOT B MHOT03TanHOM
PasBMTMM 3N10KA4YECTBEHHOTO 06-
pa30BaHus, TPW OCHOBHbIX (hHOPMbI
konopekTansbHoro paka: KPP ¢ xpo-
MOCOMHOW HecTabuibHOCTb0 CIN
(Mpu6nuanTensHo 65-70%), KPP ¢
MUKPOCATENNNTHOW HECTAOMUBHO-
cTbto MSI (npubnuautensHo 20%) u
KPP ¢ METUNSTOPHBIM (DEHOTUMOM
CpG - ocTpoBKoB (27).

MOHEKyHﬂprIe CUrHanbHble
nyTH, NnpuBOAALLME K Pa3BUTUIO
KPP

XpoMOCOMHasi HeCTabuNbHOCTb
(CIN)

B 65% -70% cny4aes cnopazu-
4eCKOro KONOPEKTanbHoOro paka
MPUCYTCTBYET ANCHANAHC B KONM-
4eCTBE XPOMOCOM (aHeynnouaus) u
noTeps reTepo3nroTHocTH (LOH).
O6bI4HO NOpaXKeHbl XPOMOCOMbI 2p,
5q, 17p 1 180, COOTBETCTBEHHO.
Jen ¢ coaBT. (28) nokasan, 4to

KonopekTanbHblii pak

noTepst XxpoMocoMbl 18g 0co6eHHO
3HaumMma y naumeHTos c Il ctagmeit
KPP. Y H1X NporHo3 conocTasiMm ¢
MPOrHO30M Y MauUMEHTOB € pakoM I
CTaanm, KOTOpbIE XOPOLLO 0TBeYa-
10T Ha abIOBAHTHYIO XMMMOTEPA-
nuio.

HanpoTus, coxpaHHOCTb Xpo-
Mocombl 18q npw Il ctapun KPP
06ecneynBaeT BbKMBAEMOCTb,
aHanor1yHyo BbIXXMBAEMOCTH
nauneHToB ¢ | cTapmei, NoaTomy
MOXET He MOTPeboBaThCs NpoBe-
[ieHWe JOMONHUTENBHOM Tepanuu.
OT0 Xe uccnefoBaHne npoLemMoH-
CTPMPOBAN0 Ha MynbTUAKTOPHON
PErpeccuoHHo Mogenu, uto 18q
accoumMpoBaHa ¢ nokasarteneM pu-
cka cmepTy 2,46 (Cl 95% 1.06-5.71,
P < 0.036).

Watanabe ¢ coasT. (29) Bblgenun
onyxonu ¢ CIN BbICOKOW CTENEHM
(nokazatensb LOH> 33%) u ¢ CIN
HW3KoW cTeneHu (nokasaTens LOH
<33%). Kpome Toro, onyxonm ¢ CIN
BbICOKOW CTeneHu bbinn pasaene-
Hbl Ha onyxonu ¢ ymeperHoii CIN
BbICOKO# cTeneHm (33% < nokasa-
Tenb LOH <75%) u ¢ Txenon CIN
BbICOKO¥ CTeneHu (nokasatenb
LOH> 75%).

OHu nokasarnu, 4To BbIKUBAEMOCTb
Oblnia CaMoid HU3KO NPK OMyXONsiX
¢ Tsxenoi CIN BbICOKOM CTenexm
W CaMO¥i BbICOKOM NPW ONyXOnsix ¢
CIN Hu3koit cTeneHw.

HakoHeu, MynbT1chakTopHbIit pe-
PECCHOHHbINA aHANK3 NoKasal, uTo
CIN cbeHoTUN SBNSIETCS HE3aBUCH-
MbIM HE6NAronNpPUSTHLIM MPOTHOCTH-
4eCKuUM PaKTOPOM OTHOCUTENBHO
6e3peLnanBHON 1 06LLEN BbIKMBA-
EMOCTH.

MukpocaTennuTHasi Hectabunb-
HocTb (MSI)

HapyLueHne MexaHn3ma penapauum
HecnapeHHbIx ocHoBaHui HK
(dMMR) npuBoAuMT K MUKpOCaTEN-
nMTHOW HecTabunbHocTn (MSI).
MpumepHo B 20% cnyyaes KPP
o6Hapy>uBaeTcs MSI.
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UICC stage II/Ill patients with
MSI-H CRC should not receive
adjuvant 5-FU chemotherapy.
However, they showed an im-
proved response to irinotecan-
based chemo therapy [43, 44].

Recently introduced immune
checkpoint inhibitors constitute
a promising treatment option
for this subgroup of patients.

In 2017, Pembrolizumab was
approved by the FDA for treat-
ment of MSI-H metastatic
CRC.

CpG Island Methylator
Phenotype (CIMP)

CpG islands are genomic
regions containing a large
number of cytosine and gua-
nine nucleotides, located in 5’
regulatory regions (promoter
regions) of specific genes [45].
The CpG island methylator
phenotype (CIMP) is observed
in 18% of colorectal cancers. In
particular, CoG methylation of
specific gene promoters such
as tumor suppressor genes
leads to gene silencing and
subsequently to formation of
premalignant lesions.

CIMP can be associated with
abnormalities in the gene prod-
ucts of BRAF KRAS and TP53,
and oftentimes with the MSI
phenotype. Ogino et al. [46]
showed in their prospective
study that CIMP-high in general
is independently associated
with a lower cancer-specific
mortality (adjusted HR 0.44, Cl
95 % 0.22-0.88). Interestingly,
BRAF mutations themselves
were associated with higher
cancer-specific mortality (HR
1.97, Cl 95 % 1.13-3.42), but
the combination of CIMP-high
and BRAF seemed to be elimi-
nate this negative effect.
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KRAS Mutation

KRAS was first identified in the
eponymous Kirsten Rat Sar-
coma virus. The GTPase KRAS
is an intracellular effector act-
ing downstream of epidermal
growth factor receptor (EGFR;
Fig. 6). KRAS is mutated in
35-45 % of CRC and in 45

% of metastatic CRC [47]. As
a proto-oncogene, it can drive
mutagenesis in normal tissue.
Somatic alterations in codons
12, 13 and 61 of KRAS gene
predict innate resistance to
monoclonal antibodies target-
ing EGFR. Multiple retrospec-
tive analyses showed that mu-
tated RAS is associated with
negative prediction regarding
efficacy of EGFR antibody ce-
tuximab [48] and panitumumab
[49] since the EGFR pathways
is consecutively active regard-
less of receptor inhibition.
Thus, only RAS wildtype would
benefit from EGFR-targeted
antibodies. Several studies
showed a high advantage in
survival in RAS wildtype stage
[V tumors that are left-sided,
and therefore, those patients
should be treated with chemo-
therapy plus EGFR antibody

as first line treatment [50].
Screening for KRAS and NRAS
mutations is now mandatory in
metastatic colon cancer before
targeting the EGFR pathway
with biologicals [51].

BRAF Mutation

The human BRAF gene
encodes the serine/threonine-
protein kinase B-Raf and is
embedded in the cell growth-
mediating MAP kinase /ERK
signaling pathway (Fig. 6).
Mutations in BRAF are present
in approximately 10% of all
CRC patients [52] and occur as
VB00E mutation in 95% of all

MyTauum B reHax MLH1, MSH2,
MSH6 1 PMS2, koaupytoLumx 6enku
MMR, NpuBOAAT K NoTepe yHKLUM
W, CNEefoBaTeNbHO, K HaKOMNEHNHo
myTaumid IHK B He6obLLMX NOBTO-
PSIOLLMXCS NOCNEeA0BaTENBHOCTSX
n MSI, koTopble 06ycnasamsaroT
MyTareHes (PucyHok 5).

Takue HapyLUEHUS BOSHWKAKOT Mpy
Hacne[CTBEHHOM HEMONUMO3HOM
konopekTansHoM pake (HHKPP)
unm cnopaanyeckom KPP. [ise
TpeTu onyxonen ¢ MSI sBnsitoTcs
CNOPaANYECKUMM, 0HA TPETb —
CEMENHbIMM, KOTOPbIE M3BECTHI
Kak cuHapoM Jlunva (30).

Mpu cnopaanyeckom MMR -
accounmposanHoM KPP moxeT
06HaPY>XMBATLCA METUNSTOPHbIIA
teHoTtun CpG - ocTposkos (CIMP)
(31), a B 50% cnyyaes — myTaumuu
BRAF (30).

KPP ¢ nospexaeHHoin MMR oTnu-
yaeT psia 0COBEHHOCTEN: NoKanuaa-
LS B MPABOCTOPOHHEM KULLEYHUKE
(32), BblpaXkeHHas UHUbTPaUKs
nMMcoumMTamm BCreacTBME NOBbI-
LIEHHOr0 KONIMYECTBA U3MEHEHHbIX
9MMUTOMOB HA NOBEPXHOCTM KNETOK,
HU3KO AN hepeHUmMpoBaHHas
MOPCHONOrus, CI3UCTas U
NePCTEHEBUAHOKNETOUHAS And-
thepeHumpoBka (33) 1 accoumnaums
¢ 6n1aronpusATHbIM NPOrHO30M Ha
paHHen cTagnm.

Hanpumep, naumnenTsl ¢ KPP ||
ctaguu ¢ MSI umetoT nyywve
KMUHUYECKMe pesynbTathl 1 6onee
HU3KKE NOoKa3aTeNn PeLmansoB
6e3 a[ibloBAHTHOIO NEYEHMS, YEM
naumeHTsl 6e3 MSI (34, 35). Og-
HaKO NPOrHOCTUYECKas LIEHHOCTb
cHuxaetcs npu KPP Il ctagum.

Y nauuenTos ¢ lll ctagnen KPP ¢
MSI He oTMeuaeTcs nyyiuas obLen
BbIXKNBAEMOCTb MO CPABHEHMIO C
nauvexTamm ¢ KPP IIl ctagum 6e3
MSI (36-38).

Taxum o6pasom, MSI 6bina npu-
3HaHa He3aByCUMbIM GraronpusT-
HbIM MPOrHOCTUYECKMM (haKTOPOM
Ha paHHUX CTaausIX paka TosCToM

KonopekTanbHblii pak

KuLwkm (39, 40), HO NporHoCTHYE-
CKWi adpchekT ocTaeTcs Heonpe-
[ENEeHHbIM NMPYU METacTaTUYECKOM
KPP (41, 42).

®exotnn MSI-H MOXET He ToMbKO
CNY>XWUTb NPOrHOCTUYECKMM, HO

W NPEeMKTMBHBIM (haKTOpPOM NSt
OLIEHKM 0TBETA Ha XMMMOTEPANMIO.
[MockobKy PYHKLMOHMPYHOLLASA
cucTema penapawmm 0CHOBaHWA
[HK Heobxoamma npu LMTOTOK-
CMYHOM neveHnn 5-FU, naumeHTs!
C KonopekTanbHbIM pakom ¢ MSI-H
He NONYyYatoT NPEUMYLLECTB OT
aflbloBaHTHOW Tepanuu 5-chTopypa-
LIMIIOM, HO CTPaatoT oT npeanona-
raeMbix no604HbIX 3¢hHexToB (32).
Taxum o6pasom, naumenTs ¢ I /111
ctagusmu MSI-H KPP no knaccu-
chukaumm UICC He BomKHbI nomy-
YaTb afbOBAHTHYK XMMUOTEPANNIO
5-FU. OpHaxo oHu nokasanu ynyy-
LUEHHbIA OTBET HA XMMMOTEPANMIO
Ha OCHOBE MpWHOTEKAHA (43, 44).
HenasHO BBeAEHHbIE B MPAKTUKY
WHrUBUTOPbI UMMYHHOW KOHTPOb-
HOM TOYKM NPELCTaBNAOT CO60M
NEPCNeKTUBHbINA BapUaHT NeYeHms
AN 3TOW NOLrPyNMbl NALNEHTOB.
B 2017 ropy nem6ponuayma6 6bin
opo6peH FDA ans nevequs meta-
cratnyeckoro KPP ¢ MSI-H.

MeTunsTopHblii peHoTun CpG-
ocTtposkos (CIMP)

CpG-0CTpOBKM NPELCTABNSOT CO-
60M y4acTku reHoma, cofepxxalime
60MbLLOE KONMYECTBO LMTO3NHOBBIX
W ryaHWHOBBIX HYKNEOTMAOB, pac-
NONOXEHHbIX B 5 - TW cneumduye-
CKMX PEryNsTOPHbIX (MPOMOTOPHbIX)
nokycax (45). MeTunsiTopHbIit
theHotun CpG-ocTposkos (CIMP)
HabnoaeTcs B 18% cnyyvaes
KONOPEKTaNbHOro paka.

B wactHocTu, CpG MeTunmposaHue
FEHHbIX MPOMOTOPOB, TAKWX Kak
FEHOB - CYNPECCOPOB OMyX0mu,
MPUBOANT K MX «MONTYAHMIO» W MO-
cnenytowleMy 06pa3oBaHuio Mpeg-
pakoBbix onyxonei. GIMP mMoxeT
ObITb aCCOLMUPOBAH C aHOMalb-
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Fig. 5: In cells with proficient mismatch repair system (MMR), accidental base insertions during DNA
replication are corrected automatically (left panel). In tumor cells with deficient mismatch repair sys-
tem, base insertions of small repetitive DNA sequences cannot be repaired, also known as microsat-
ellite instability (MSI, right panel).

Puc. 5: B kneTkax ¢ HopmanbHon cucTeMoi penapaumm HecnapeHHbix ocHoBaHuid (MMR), ux cnyyaiHble BCTaBku
B0 Bpems pennmkaumn AHK ncnpaenstoTcs asTomMatuyecku (cnesa). B onyxoneBbix KneTkax ¢ NoBpexAeHHOM
CMCTEMOM penapavLmv HapyLUeHs BCTaBKW Manbix NoBTopsioLmxcst nocneposatensHocten [IHK He MoryT 6biTb
1CnpaBeHbl, YTO M3BECTHO KaK MUKPOCATENANTHAs HecTabunbHocTb (MSI, cnpasa ).

cases [b3]. It acts downstream
of RAS, therefore mutation of
this proto-oncogene reduces
efficacy of epidermal growth
factor receptor (EGFR)-targeted
therapy with a monoclonal an-
tibody (mAb, e.g. Cetuximab).
De Roock et al.[54] showed

in their multicenter retrospec-
tive trial that BRAF-mutated
patients had significantly lower
response rate to anti-EGFR
therapy than those with wild-
type BRAF (8.3% vs. 38.0%,

P < 0.0012). Further, Souglakos
et al.[55] demonstrated that
BRAF mutations in primary
CRC mark patients with poor
prognosis regardless of specific
treatment regimen. BRAF and
KRAS mutations were associat-

ed with poorer survival (HR 2.8
and 1.76, respectively). BRAF
mutation also shows increased
risk of peritoneal and distant
lymph node metastasis. Sev-
eral studies, such as Souglakos
et al. have suggested BRAF
mutant tumors are resistant

to standard chemotherapy
whilst others have suggested
the association between BRAF
mutant tumors and treatment
resistance is minimal and non-
significant [566]. Patients with

a BRAF mutated tumor have
the poorest prognosis of all
metastatized CRCs [57]. It is
present in 9%-12% of patients
with early-stage disease and

in 5%-10% of patients with
metastases [42].

HbIMK 6eNKamu, MPOAyLMPYEMbIMA
reHamu BRAF, KRAS 1 TP53 u
yacto ¢ MSI dpeHoTMNOM.

Ogino ¢ coaBT. (46) nokasan B
CBOEM MPOCMEKTMBHOM MCCre0Ba-
Huu, 4T0 CIMP € BbICOKUM YPOBHEM
METUINPOBAHKS B LIENIOM KOppe-
nupyeT ¢ 601ee HU3KOK CMEPTHO-
CcTbto 0T paka (HR 0,44, 95% Cl
0,22-0,88). MHTEpECHO, 4TO Camu
myTauum BRAF accounmpoBaHs ¢
6onee BbICOKON CMEPTHOCTbIO OT
paka (HR 1,97, 95% CI 1,13-3,42),
HO Kom6uHaums CIMP ¢ BbICOKMM
ypOBHEM MeTunMpoBaHus 1 BRAF,
Mo-BUANMOMY, YCTPaHANa 3T0T He-
raTuBHbIA 3dhekT.

KRAS myTaums
'eH KRAS 6b11 Bnepsble naeH-
TU(ULMPOBAH Y KPbIC C BUPYCOM

capkoMbl KupcTena. I'T®asbl KRAS
ABNAOTCH BHY TPUKNETOUHBIMU
3hheKTopamu, akTUBMUPYHOLLMM MH-
rnbuposanne EGFR — peuenTopa
anMaepManbHoro gaktopa pocTa.
(PucyHoK 6).

KRAS myTaums o6HapyxuBaeTcs

B 35-45% cnyyasx KPP u B 45%
cnyyasx metactatuyeckoro KPP
(47). Kak npoOTOOHKOTEH, OH MOXeT
BbI3bIBATb MyTareHes B HOpMarb-
Hoi TkaHu. ComaTn4eckne NoBpex-
JeHns B kojoHax 12, 13 n 61 reHa
KRAS npegnonararot BpOXAEHHYHO
PE3NCTEHTHOCTb K MOHOKIIOHANb-
HbIM aHTUTENaM, HaLeneHHbIM Ha
EGFR.

MHOrouMCnEHHbIE PETPOCMEKTHB-
Hble aHanM3bl MoKasanu, YTo My-
TMpOBaHHble RAS accouunpoBaHb!
C HEraTMBHbLIM NPOrHO30M OTHOCH-



Colorectal Cancer

German [RENEL pmg
Medlcal ME '-"” J” IRV
Journal g\/gﬂzm

KonopekTanbHblii pak

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Cetuximab (Erbitux®)
Panitumumab (Vectibix®)
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Fig. 6: KRAS and BRAF are protooncogenic mitogen activated protein kinases
(MAPK), which act downstream of the epidermal growth factor receptor (EGFR).
Inhibition of EGRF-Signaling by specific antibodies leads to reduced tumor growth
and better prognosis. However, mutations that lead to a constitutively active KRAS
(or BRAF) gene product reduce the prognosis and cannot be treated by upstream
inhibition with EGFR-antibodies.

Puc. 6: KRAS 1 BRAF gBnsitoTCS NPOTOOHKOT€HHbIMY MATOTeH-aKTUBMPYEMbIMU MPOTENH-
kuHasamu (MAPK), koTopble akTUBM3MPYHOT MHrMOMPOBAHKE peLienTopa annaepManbHOro
akropa pocta (EGFR). MHrubuposarue EGRF TapreTpoBaHHbIMI aHTUTENaMU MPUBOAMT K
3aMeneHunto pocTa onyxomnu v ynyyLleHnto nporHo3a. OaHaKo MyTaumm, KOTopble NPUBOAST K
akTusnsaumn reda KRAS (nnn BRAF), yxyaLwatoT nporHo3 1 0nyxonu He MoryT 6bITb M3NEYeHbl

nyTem npsmoro uHrubmposanus EGFR anTutenamu.

Clinical Implications

Modern treatment regimens
are complex and require the
collaboration of many disci-
plines, including Gastroenter-
ology, Pathology, Radiology,
Radiation Oncology, and Sur-
gery. The exact diagnosis and
treatment decisions shall be
discussed in Multidisciplinary
Tumor Boards, including repre-
sentatives of all these disci-
plines. Here, recommendations
like upfront surgery, neoadju-
vant chemotherapy, chemora-

diation, or palliative treatment
are determined. Best results
can be achieved if all staging
and treatment procedures are
performed within one experi-
enced multidisciplinary center.
The Klinikum rechts der Isar
in Munich, Germany, is an ex-
ample for a large-scale center
including all disciplines in one
complex. Specialized gastroin-
testinal centers of the highest
level are defined not only by
their local certification, but by
holding the title of a Compre-

TenbHO npuMeHeHns EGFR - antu-
Ten uetykcumada (48) n naHnTymy-
Maba (49), NOCKONbKY CUrHanbHble
ny™ EGFR aKkTuBHbI He3aB1CMMO
OT MHrMBMPOBaHMS peLenTopa.
Takum o6pa3som, aHtuTena k EGFR
MOTYT 6bITb 9PEKTUBHBI TONBKO
npw onyxonm ¢ RAS pukoro Tuna.
HeckornbKo uccnefosaxuii no-
ka3anu 60bLLI0e NPEUMYLLECTBO
OTHOCMTENBHO BbKMBAEMOCTH NpU
NEBOCTOPOHHMX onyxonsix IV cTa-
ann ¢ RAS pukoro Tuna, noatomy
y Takux NauMeHToB CNeayeT noBo-
ANTb XMMUOTEPANNIO NIKOC NEYeHne

EGFR- aHTMTENOM B KauecTse
Tepanuv nepaoit itHum (50).
CKpuHUHT Ha MyTaumn KRAS 1
NRAS npu MeTacTatM4eckom pake
TOJCTOM KWLLKW B HACTOSILLEE Bpe-
Ms SBASETCS 0653aTenbHbIM Nepes
Ha3HaYeHNEM BMONOTNYECKNX
npenaparos, BO3AENCTBYHOLNX Ha
curHanbHbIi nyTs ¢ EGFR (51).

BRAF myTaums

'eH BRAF y yenoseka kogupyet
CEPUH / TPDEOHMH-NPOTENHKNHA3Y
B-Raf n sctpansaetcs B knetou-
HbliA CUrHanbHbIA NyTs MAP-kuHa3bl
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hensive Cancer Center. This is
the highest certification by the
Deutsche Krebshilfe for a na-
tional Oncological Center of Ex-
cellence. The Klinikum rechts
der Isar further participates in
the NCT MASTER (Molecularly
Aided Stratification for Tumor
Eradication) Program, a central
platform for comprehensive,
multidimensional characteriza-
tion of cancer patients. During
all these procedures, radical
surgical tumor resection is the
most important prerequisite
for a reliable estimation of
prognosis, based on clinical
and molecular parameters.
Oncological centers should
offer the whole repertory of
open surgery, laparoscopy, and
robotic operations. This allows
stage dependent and risk
adapted sophisticated surgical
resections, individually tailored
to every patient.

Conclusion

The parameters that determine
pathologic tumor stage remain
the strongest predictors of out-
come for patients with colorec-
tal cancer [3]. Central pathologi-
cal factors that have prognostic
value are the TNM staging
system and the histological dif-
ferentiation of the tumor cells
(grading). However, other clini-
cal, molecular, and histologic
features affect prognosis inde-
pendently of histological stage.
In locally advanced cancer,
new biomolecular predictors

of therapy efficacy can help
decision making. Either highly
aggressive multimodal therapy
regimens can be applied, or
limited resections and spar-

ing of systemic anti-tumoral
therapies with putative side
effects, based on individual
characteristic of every patients
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and tumor. Up to know, stratify-
ing patients based on distinct
altered oncogenic molecular
patterns showed to be effec-
tive. Determination of MSI-H

is associated with a highly fa-
vorable prognosis in early-stage
cancers [35].

Furthermore, MSI also serves
as a predictive marker: UICC
stage Il/Ill patients do not
benefit from a fluoropyrimidin-
based monotherapy. They
should rather be treated with
irinotecan-based chemothera-
pies (e.g. FOLFIRI) [32]. In
metastasized CRC, mutational
analysis of KRAS and BRAF
mutations proved to have
predictive value. Additional
treatment with biologicals such
as cetuximab [48] or panitu-
mumab [49] do not show any
effect if genomic mutations of
KRAS (or BRAF) are present.
Even though, surgery and com-
plete resection of the malig-
nant lesion remain central part
of determination the prognosis
of a patient, adjuvant treatment
options are highly influenced
by clinical and biomolecular
predictive and prognostic mark-
ers. Future advancements will
help to further improve out-
comes and apply personalized
medicine for each patient.

/ ERK, perynupyoLumii pocT KneTok
(PucyHok 6). MyTauumn BRAF
MPUCYTCTBYHOT NPUONU3NTENBHO Y
10% Bcex nauvenTos ¢ KPP (52)

1 B 95% BCex CNy4yaes SABNSOTCA
myTaumen VEOOE (53).

BRAF Bo3peictayeT Ha RAS,
CnefoBatenbHo, MyTauns aToro
NPOTOOHKOreHa cHKaeT adpchek-
TUBHOCTb TEPaNuK, HanpaBeHHO
Ha peLenTopbl 3NnAepManbHOro
takTopa pocta (EGFR) ¢ nomo-
LLbI0 MOHOKJIOHAIbHOTO aHTUTENa
(mAb, Hanpumep, Cetuximab).

De Roock ¢ coaBT. (54) B MHOro-
LIeHTPOBOM PETPOCMEKTUBHOM UC-
CnefoBaHUN BbISIBUM Y NALNEHTOB
¢ MyTauuein BRAF 3naunmo 6onee
HU3KMIA MOKA3aTeNb 0TBETA HA aHTH
- EGFR -Tepanuto, 4em y naumes-
T0B ¢ BRAF aukoro tvna (8,3%
npoTus 38,0%, P <0,0012).

Souglakos ¢ coasT. (55) npoaeMoH-
CTpupoBanu, 4to Mytauun BRAF

y NauneHToB ¢ nepeiyHbIM KPP
06ycnaBnuBatoT HeBNAroNPUATHLIA
MPOrHO3, HE3aBMCHMO OT CXEMbI
nevenms. Mytauum BRAF n KRAS
b1 aCCOLMMPOBAHbI C Xy ALLIEi
BbmBaemocTbio (HR 2,8 n 1,76,
COOTBETCTBEHHO). MyTauns BRAF
TaK>Xe MOKa3bIBAET MOBbILIEHHbIIA
PUCK NEpUTOHEANbHOr0 MeTacTasu-
POBAHWS W NOPAXEHNS OTAANEHHBIX
nMMEATUUECKNX Y3M0B.

HeckonbKo uccnefoBaTenei, Takux
kak Souglakos ¢ coaBTOp. Npeg-
nonoxunu, 4to onyxonu ¢ BRAF
MyTaumen pe3UCTEHTHbI K CTaH-
[APTHOW XMMMOTEpanuu, Torfa kak
OPYrUe CUNTAKOT, YTO CBA3b MEXTY
9TOW MyTaUMEN N PE3UCTEHTHOCTbIO
K NIEYEHNI0 MUHUMATbHA U HE3HAYM-
TenbHa (56). MauneHTb! ¢ onyxonbio
1 MyTaumein BRAF umetoT camblit
M0XO0N NPOrHO3 Cpeam NaumeH-

TOB C MeTacTaTN4eCKon hopmon
KPP (57). OHa 06Hapy>uBaeTcs

y 9-12% NauMeHTOB C paHHei
cTagueil 3abonesanus 1y 5-10%
nauneHToB C MeTacTasamu (42).

KonopekTanbHblii pak

KnuHnuyeckoe 3HayeHue
CoBpeMeHHble CXEMbI NIEYEHMS
CNOXHbI 1 TPe6yHT COTPYAHNYE-
CTBa MHOTMX CNELManuCTOB, BKIHO-
4as raCTpO3HTEPOSIOroB, MMCTOMO-
roB, pPagvosoros, paAnooHKOOroBs
1 XMpypro.. TOYHbIN AnarHos u
TaKTWKa NeYeHNs NOMKHbI 06CYX-
[aThCS HA MEXAUCLMMNIMHAPHBIX
KOMMCCUSIX N0 NEYEHNHO pakKa,
BKJTOHAIOLLMX MPEACTaBUTENEN
BCEX 3TUX AUCLMNINH.

Ha Hux paspabatbiBatoTCcs Takue
PEKOMEHAALIMM, KaK XMpYPriyeckoe
BMeLLATENbCTBO, HEOAAbIOBAHTHAS
XMMUOTEPANKS, XMMUOYHYEBOE Wi
nannuaTueHoe neyexue. Han-
nyyLwme pesynbTatbl MOTYT ObITh
AOCTUTHYTbI, ECIIM AMArHOCTMKA

W NeYeHne NPOBOASTCS B OJJHOM
MHOrOMPOUNBLHOM LIEHTPE.
Knuruka Klinikum rechts der Isar

B MioHxeHe, 'epmanus, aBnseTcs
MPUMEPOM KPYMHOTO LEHTPa, BKIK-
YaroLLIEro BCE AMCLMNINHBI B OAHOM
Kommnexce.

Cneunan1anpoBaHHble racTposH-
TEPONOrnyeckne LEHTPbI Camoro
BbICOKOr0 YPOBHS OTNNYAIOTCS HE
TOMBKO MECTHOM CepTUdnKaumen
MO BCEM AMCLMMAMHAM, HO U HOCST
Ha3BaHue KoMNNeKCcHOro OHKo-
NIOTUYECKOTO LieHTpa. JT0 camas
BbICOKas CEPTUUKALMS NPOTUBO-
pakoBoi accounaunm Deutsche
Krebshilfe ans HemeLkux OHKONO-
TMYECKUX CieLManu3npoBaHHbIX
LIEHTPOB.

Knuruka Klinikum rechts der Isar
TaKkXXe y4acTByeT B nporpamMme
NCT MASTER (MonexynsipHo-
OPMEHTMPOBaHHas CcTpaTudmkaums
ANs apajuKaummu onyxonen), 4to
06€eCneymnBaeT KOMMIEKCHYHO
MHOrO(HaKTOPHYH OLIEHKY OHKOJI0-
MYECKUX NaLUNeHToB.

Cpeau BCex 9TUX TepaneBTUYECKMX
METOZOB PajvKanbHas Xvpypruve-
CKas pesekLns OnyXonm SBnseTcs
Hauboree BaXXHOW NPEAMNOCHINKON
ANS HAAEXXHOW OLEHKM NPOrHo3a,
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0CHOBAHHOTO Ha KIMHAYECKMX U
MOJEKYNSIPHbIX XapaKTepUCTUKAX.
OHkonoruyeckue cneuuany-
3MPOBAHHbIE LIEHTPbI LOMXKHbI
pacronaratb BCEM CMEKTPOM
OTKPbITbIX ONEpaunii, nanapocko-
MUYECKNX U POBOTU3MPOBAHHBIX
BMeLLATENbCTB. ITO NO3BONSET
BbINOMHSATh COXHbBIE XUPYpruye-
CKME PE3EKLMM C YYETOM CTAZNM U
WHOMBMAYaNbHOMO pUCKa Y KaXKAOr0
naumeHTa.

3aknioueHue

XapakTepucTuku, onpefensioLLme
CTaAMto 3110Ka4EeCTBEHHOM OMyX0mu,
0CTalTCS Hanbonee BaXHbIMU
NPEANKTOPaMM KIIMHUYECKOrO UC-
X0fa 3a6051eBaHs y NaLUMEHTOB C
KONIOPEKTasbHbIM PakoM (3).
[naBHbIMKY (paKTopamu, KOTopble
MMEIOT MPOTrHOCTMYECKOE 3HaYe-
HUWE, SBASIOTCS CTAaANs paka no
cucteme TNM u ructonoruyeckas
AncbchepeHLIMpoBKa OMyXoNeBbIX
KIeTOK (CTEeneHb 3/10Ka4eCTBEH-
HOCTH).

OpHako, Ha NPOrHo3, HE3aBMCUMO
OT MMCTONOTMYECKOropesybTara,
BAMAKOT W Apyrue KIMHUYECKue,
MONEKYNSpHbIE U TUCTONOrNYeCKNe
0c06eHHoCTU. [pn MeCTHO-pac-
NPOCTPAHEHHOM pake HOBble
61OMONEKYNSPHBIE MPEANKTOPbI
9(PEKTUBHOCTY JIEHEHNS MOTYT
NOMOYb B MPUHSTUW TepanesTUYe-
CKMX PELLEHUN.

[PUMEHSKOTCS N arpecCcuBHbIE
CXeMbl MynbTUMOZAANbHOM Tepaniu
WM OTPaHNYEHHbIE PE3EKLNM 1
aasLas cucTeMHas npoTuUBO-
onyxonesas Tepanus ¢ npeanona-
raembiM1 No6OYHbIMK ApheKTamu,
BCe OHW [LOMXKHbI 6a31poBaThCs Ha
WHAMBMAYaNbHbIX XapaKTepUCTUKaxX
Ka>XK[0ro nauneHTa u onyxonu.

Kax n3BecTHo, cTpatudukauns
nauneHToB, OCHOBAaHHas Ha U3Me-
HEHWSIX OHKOrEHHbIX MOJIEKYNISAPHbIX
CTPYKTYp, OKa3anach OCTaTO4HO
9PPEKTUBHOM.

KonopekTanbHblii pak

MpucyTtcTue MSI-H accoummposa-
HO C 611aronpUATHBIM NPOrHO30M
Npu pake Ha paHHeit ctaguu (35).
Kpome Toro, MSI Taioke cnyxurt
NPESMKTUBHBIM MApKEPOM: Hanpu-
Mep, nauuenTsl ¢ Il / Il cTapmeid no
knaccudmkauum UICC He oTBeva-
0T Ha MOHOTepanuo hTopnupu-
MUIMHOM. [103TOMY, UM, BEPOSITHO,
cnefyeT NPOBOANTb XUMUOTEPNMIO
C VPUHOTEKAHOM (Hanpumep,
FOLFIRI)(32).

Mpun meTacTatuyeckom KPP fo-
KasaHa NporHoCTMyYecKast LIEHHOCTb
aHannsa Ha nNpuCyTCTBUE MyTaLmii
KRAS v BRAF. Ecriv BbISIBNEHBI
Takue U3MEHeHus!, TO AOMOSHU-
TENbHOE NeYeHne 61ONOrMYECKUMMU
npenaparamu, TakuMm Kak LeTyK-
cumab nam naHnTymymatb He faet
MOMOXMUTENBHOMO ahchexTa.
HecMOoTps Ha TO, YTO XMpypruve-
CKOE BMELLaTeNbCTBO M NONHas
pe3eKums 3110Ka4eCTBEHHOM0
06pa3oBaHm1s 0CTAKTCH OCHOBHbI-
MM haKTopamm a4ns onpeneneHns
nporHo3a 3abonesaxus y nauu-
€HTA, Ha BbI6Op BapuaHTa afgbio-
BAHTHOIO JIEYEHUS CUTTBHO BAIMSIKOT
KIMHUYeckme 1 61OMONEKYNSPHbIE
NPEAUKTUBHBIE U MPOrHOCTMYECKMe
MapKkepbl.

Byaywwme gocTuxeHns nomoryT
AanbHenLeMy yNy4LIeHUO pesynb-
TaTOB JIEYEHUS U MPUMEHEHUIO
METOZOB NEPCOHANM3NPOBAHHOM
MEeIMULIMHBI Y KX/O0r0 NaumeHTa.
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Management
of Uterine

Fibroids

Introduction

Uterine fibroids (or leiomyo-
mas or myomas) are the most
common benign tumors of the
female pelvis and are clini-
cally apparent in up to 25% of
women aged between 30 to
50 years [1-4]. Their growth is
dependent on female reproduc-
tive hormones and they are
classified according to their
localization. Most patients with
uterine fibroids are asympto-
matic, but pain, prolonged and
acyclic bleeding, anemia, infer-
tility or complications during
pregnancy can be associated
symptoms. In retrospective
evaluations of hysterectomy
specimens, 77% of uteri were
found to have uterine fibroids,
but only 12-25% of adult
women with uterine fibroids
are considered to be sympto-
matic [2,3].

In the US, costs for uterine
fibroids have been estimated
with approximately 2.1 bil-

lion dollar in the year 2000 [5]
and are reasons for increased
health care and work loss costs
[3, 6].

Key Words: leiomyoma,
fibroid, myoma, surgical treat-
ment, nonsurgical treatment

Etiology and
Pathophysiology

Uterine fibroids are nodular
structures within the myome-
trium, consisting of smooth
muscle cells with different
percentages of conjunctive tis-
sue and are classified based on
their localization.

Although it is a benign disease,
most uterine leiomyomas show
an abnormality of their chromo-
somes similar to a malignancy,
nevertheless, a transformation
to a malignant disease (espe-
cially a uterine leiomyosarco-
ma) happens very rarely (0,05-
0,28%) and it is believed that
malignant leiomyosarcomas
and benign leiomyomas have

a different pathophysiology

[1]. Accordingly, leiomyomas
are the most common benign
tumors of the female pelvis
whereas the uterine sarcoma
is an extremely rare disease
(2-3/1000 women).

The origin of leiomyomas is still
not entirely understood, most
likely reproductive hormones
and a genetic predisposition
are main factors for their devel-
opment. The growth of uterine
fibroids seems to be depend-

MUOMbI
MATKI

BcTynnenue

OnBPOMUOMBI MATKN (7K Neo-
MWOMbI, UITN MUOMbI) SIBNISIKOTCS
Hauboree pacnpocTpaHEHHbIMK
[06POKAYECTBEHHBIMW OMYXONSAMM
XKEHCKOro Masnoro Tasa u KnuHude-
CKY MPOSABNSAOTCS Y 25% >KEHLLUMH B
Bo3pacte o1 30 go 50 net (1-4).

X pOCT 3aBUCUT OT XKEHCKMX MO-
NOBbIX TOPMOHOB, MUOMbI KNaccu-
OULMPYIOTCS B COOTBETCTBUMN C

WX nokanuaauuei. bonbLWKMHCTBO
NauNeHToB C MUOMOI MaTKK He
WMEIOT CUMMTOMOB, HO Y HUX MOTYT
ObITb 60/1E3HEHHDIE, NPOAOIIKMK-
TeNbHbIE W aUMKITNYECKMUE KPOBO-
TeueHns, aHemms, 6ecnnogme unm
OCOXXHEHMS BO BpeMsi 6epeMeH-
HOCTH, 06YCNOBJIEHHbIE HANNYMEM
ONyXomnu.

Mpu PETPOCINEKTUBHOM aHanuae
06pa3LioB TKaHu, NOAYYEHHbIX Npu
TUCTEPIKTOMUM, B 77% Clyyaes
Ob1n 0BHapy>XeHa M1oMa MaTkwm,
HO TOMbKO Y 12-25% B3pOCHbIX
XKEHLLMH C MMOMOW MaTKM NpucyT-
CTBYIOT CUMNTOMbI (2, 3).

B 2000 rogy B CLLIA 3atpatbl Ha
NEYEHNE MUOMbI MATKM COCTaBUIN
NPUMEPHO 2,1 MNPA Jonnapos (5) u
SBNSIOTCA NPUYMHAMM YBENNYEHMS
pacxofoB Ha 3paBOOXPaHEHME 1
noco6us npu notepe paboTsl (3, 6).

KnioyeBble cnosa: neiiomnoma,
hnbpoMMoMa, MUOMA, XMPYpruye-

MHeKonorus

CKO€ JieYeHne, KoOHCepBaTMBHOE
JieyeHune

JTuonorva u natopusnonorus
MvOMbI MaTK — 3TO y3n0BbIE
06pa3oBaHms U3 rNaaKOMBbILIEYHBIX
BOJIOKOH B MUOMETPMM, COAEP-
XaLLme HeKOTOpoe KONMYECTBO
COELIMHUTENbHON TKaHM, KOTOpbIE
KnaccupuumpyroTes € y4eTom ux
NoKanu3aumm.

HecmoTps Ha To, YTO 3TO fi0-
OPOKAYECTBEHHbIE ONYX0M, B
OOMbLUMHCTBE CNy4aes B KNeTKax
MaTOYHbIX JIEMOMUOM BbISBIISETCS
XPOMOCOMHas aHOMaUnsl, aHano-
TMYHAs M3MEHEHMSIM XPOMOCOM B
3110Ka4YECTBEHHbIX 00PA30BAHMSIX,
O[HAKO WX ManMrH13aums (0co-
6eHHO TpaHdopMauus B Nienomu-
0CapKoMy) BCTpeYaeTcs KpaiHe
penko (0,05-0,28%), 1 cunTaercs,
4TO 3/10KA4ECTBEHHbIE NEHOMUO-
CapKOMbI M J0BPOKAYECTBEHHbIE
NENOMUOMbI UMEHOT PasfIMUHYHO
natodpuanonoruo (1).
COOTBETCTBEHHO, NEAOMUOMBI
ABNAKOTCH HAMboMEee pacnpocTpa-
HEHHbIMW BOBPOKAYECTBEHHbIMM
ONyXOMSIMM XXEHCKOr0 Ta3a, Torfa
KaK capkoMa MaTku — 370 KpamHe
peakoe 3abonesanue (2-3 cnyyas
Ha 1000 XXEHLUWH).

[MPMUNHBI BOSHUKHOBEHWS NEN0-
MMOM L0 CHX MOP HE COBCEM SCHbI,
HO, OYEBMAHO, YTO OCHOBHbIMM
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Fig. 1: Intramural leiomyomas
Puc. 1: ViHTpamyparnbHble neiomMnombl

Fig. 2: Uterus myomatosus with
different sized leiomyomas

Puc. 2: Mrnomato3 maTku ¢ nemommoMamm
pasHbIX pa3MepoB

Fig. 3: Different sizes of leiomyomas
Puc. 3: PasnnyHble pasmeps! n1enoMuom
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Fig. 4: Ultrasound of a submucosal leiomyoma

ent of hormones like estrogen
and progesterone, therefore, in
most cases, symptoms decline
and a decrease of the size of
leiomyomas is seen following
menopause [1].

Furthermore, multiparity and
ethnic background seems to
play a role in the development
of uterine fibroids. African-
american women tend to have
uterine fibroids more often

and the symptoms seem to be
more pronounced [1].

Approximately 12-25% of all
women of reproductive age
show symptoms [1-4]. In 1990,
as part of a trial an examina-
tion of uteri after hysterectomy
showed the presence of leio-
myomas in 77% [1]. Because
of this, it is believed that the
lifetime risk for adult women
with childbearing potential of
having one or more leiomyo-
mas is 40-80% [2, 3.

Location

The classification of uterine
leiomyomas depends on their
localization:

|. Subserosal myoma:
growth from the myometrium
at the serosal surface of the
uterus

[I. Intramural myoma:
growth within the myometrium
(Fig. 1)

[Il. Submucosal myoma:
growth from the myometrium
beneath the endometrium, of-
ten with extent into the uterine
cave

In many cases more than one
fibroid is present in the uterus,
varying in size from only a few
millimeter up to more than 20
centimeters (Fig. 2 and 3).

Symptoms

Depending on their size, loca-
tion, and tendency to grow
uterine leiomyomas can cause
different symptoms. Abnor-

Puc. 4: Y3 cybMyko3HON NEHOMUOMBI

hakTopamu 1x pasBuTUS ABNSIOTCS
YPOBEHb XXEHCKWX NMOMNOBbIX FOPMO-
HOB U reHeTUYeckas npegpacno-
NOXEHHOCTb. POCT MUOMbI MaTKH,
0YEBUAHO, 3aBUCUT OT FOPMOHOB,
TaKuX Kak 3CTPOreH W NporecTepoH,
noaToMy, B 60MbLUMHCTBE Cy4aes,
YMEHbLLEHWE CUMNTOMOB W pas3-
MepoB NeriomMnom HabnoaaeTcs
nocne meHonayssl (1). Kpowme Toro,
MHOTOMOAHbIE POAbI M STHUYECKOE
MPONCXOXKAEHNE, BEPOSTHO, TaKXe
WrpatoT ponb B passuTn Gubpo-
MWOMbI MaTKW. AdpoamepukaHckue
XKEHLLMHbI Yalle CTpasarT MUOMON
MaTKM, 1 CUMNTOMbI Y HUX 60nee
BbIpaXKeHHble (1).

MpnbnmantensHo y 12-25% Beex
XKEHLLMH PenpoayKTUBHOIO BO3-
pacTta 0TMEeHaloTCs CUMMTOMbI
MWOMbI MaTku (1-4). B 1990 rogy

B X0[€ KIMHUYECKMX UCTbITAHMIA,
MpV UCCReoBaHUsX MaTKK nocne
TMCTEPIKTOMMUM BbIN0 OBGHAPYXKEHO
Hanuune NeoMmoM B 77% Cryyaes
(1). BcnencTsue aToro cuntaetcs,
4TO PUCK PA3BUTUS B TEYEHNE

YKU3HW OZHOM UNN HECKOMBKMX
NENOMUOM Y B3POCITbIX XKEHLLMH C
AETOPOAHbIM NOTEHLMANOM COCTaB-
nset 40-80% (2, 3).

Jlokanusauums
Knaccudpukaums nenomMmomM MaTku
OCHOBAHa Ha WX JioKanuaauum:
|. CybceposHas Muoma:
POCT M3 MUOMETPHS HA CEPO3HON
NOBEPXHOCTW MATKM
[l. MHTpamypanbHas Muoma:
POCT B TONLLE MUOMETPMS
(Puc. 1)
[1l. Cy6bMyKo3Has Muoma:
POCT U3 MUOMETPUS NOA SHAOME-
TpUEM, YacTO C BbINSYMBAHUEM B
noNOCTb MaTKU.
Bo MHorux cnyyasix B MaTke npu-
CYTCTBYET 60/1€€ OLHOW MUOMbI,
pa3smep KOTOpOW BapbuUpyeTCst
OT HECKOJbKNX MUMIMMETPOB A0
6onee 20 caHTUMeTPOB (PuC. 2 1 3).

CuMNTOMBbI
B 3aBucumocTy 0T pasmepa,
NOKaNM3aumy 1 TEHAEHLUMM K
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Fig. b: Intraoperative image of a hysteroscopic

myomectomy

mal vaginal bleeding, such

as heavier, longer periods or
bleeding between periods
(acyclic bleeding) can occur and
may lead to anemia. Patients
often have a pressure in the
lower abdomen, pain during
sex or problems with urination
or defecation. Moreover, uter-
ine fibroids can be the reason
for problems conceiving a
pregnancy and for a higher risk
of having a miscarriage [7,8].

A rapid growth of uterine leio-
myomas is sometimes seen in
the first months of a pregnancy
and can lead to ischemia and
necrosis, which can be the
reason for significant pain [9].
Additionally, preterm labor as
well as ante- and postpartal
blood loss seems to associated
with the presence of myomas.

Diagnostic Workup
Initially, a detailed past medical
history should be taken with fo-

cus on the main symptoms. A
bimanually palpation is neces-
sary to assess the size and the
mobility of the uterus followed
by a vaginal sonography to con-
firm the diagnosis of uterine
leiomyomas. During a sonog-
raphy the size as well as the
location of uterine leiomyomas
should be thoroughly assessed
(Fig. 4). Especially in patients
with childbearing potential, the
relation or distance to the myo-
metrium is of specific interest
and should be documented.
MRI can be performed as an
additional diagnostic method in
case that the standard exami-
nations are not sufficient for
clear results or as screening
for radiologic interventional
procedures.

Treatment

An expectative strategy is rec-
ommended in asymptomatic
patients diagnosed with uterine

mHeKonorus

Puc. 5: VIHTpaonepauvorHbIi BUA MPU TMCTEPOCKONNYECKO
MMOMB3KTOMMM

POCTY, NEMOMUOMBI MATKM MOTYT
BbI3bIBATb PA3HblE CUMMTOMBI.
AHOpMarbHbIe BariHanbHbIe KPo-
BOTEYeHWs B Buae 6onee 06MibHbIX
WY ANNTENbHBIX MEHCTPYaLMHA, UNn
KPOBOTEUEHMIA MEXY HAMM (auu-
KITMYECKNX KPOBOTEYEHNI) MOTY T
MPUBECTM K aHEMMMU.

MaureHTbl YacTo OLLYLLAKT AaBne-
HUME B HIXKHEN YacTy XMBOTa, 60b
BO BpeMst Cexca 1m npobnems! ¢
MouemcnyckaHuem unu gedexa-
Lmeit. Kpome Toro, ombpommnoma
MaTKn MOXET 6bITb MPUYMHOM NPo-
651eM C 3a4aTheM M NOBbILLEHHOTO
pucka BblkugblLa (7, 8). bbiCTpbIiA
POCT NENOMMOMbI MaTKW UHOT A
HabnoaaeTcs B NepBLIE MECSLbI
6EPEMEHHOCTM 1 MOXET NPUBECTHU
K ULLIEMWM 1 HEKPO3Y, YTO MOXKET
BbI3bIBATb BbIPAXeEHHbIE 605 (9).

KpOMe TOro, ¢ MMOMamu MoOryT
BbITb CBA3AHbI MPEXXAEBPEMEHHbIE
POfIbl, @ TAKXe KPOBOTEUEHMS! 10 1
nocrne PofioB.

[LarHocTtuka

lMpexae Bcero, He06X0ANMO
cobpatb NOAPOBHYH UCTOPUID
60ne3HM C HOKYCMPOBHUEM Ha
TUNWUYHBIX cumnToMax. Heobxoau-
Ma 61MaHyanbHas nanbnauus ans
onpeneneHus pasmepos W Noa-
BMXXHOCTW MaTKM C MOCTNELYHOLLEH
BaruHanbHoW coHorpacven Ans
NOATBEPXKAEHUS [MarHo3a neiomm-
OMbI MaTku. Bo Bpemsi coHorpadmum
CnesyeT TOYHO ONpesenuTb pasMep
W niokanuaauuto y3nos (Puc. 4).

Y XKEHLUMH C AETOPOAHBIM MOTEH-
LiManoM KpanHe BaXXHO OLEHUTb W
3a10KyMEHTMPOBATb WX PACMono-
XKEHME OTHOCUTESNIBHO MUOMETPHS.
MPT MoXeT 6bITb BbINOSHEHA B
Ka4yecTBe [OMNONHUTENLHOrO ana-
FHOCTMYECKOrO METO/A B Cryyae,
€CIV CTaHAAPTHbIE UCCNEA0BAHNS
HeAOCTaTO4HbI AN NONyYeHus
YeTKUX Pe3ynbTaTos, Un B
Ka4yecTBE CKPUHMHIA Nepes paauo-
NIOTMYECKUMU UHTEPBEHLIMOHHBIMM
npouenypamu.
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Fig. 6: Intraoperative image of a laparoscopic

myomectomy

fibroids. If uterine fibroids
cause symptoms, treatment
options should be explained
and individually discussed
depending on the patient’s age
as well as size and growth ten-
dency of the leiomyoma and
existing symptoms. Therapeu-
tic approaches include medical
treatment, radiologic interven-
tions and surgery.

Medical Treatment
Conservative management

by hormonal treatment is a
non-invasive option for uterine
fibroids.

Oral Contraceptives:

They can regulate and reduce
menstrual bleeding and are

an option for patients with
acyclic bleeding and prolonged
periods. Unfortunately, often a
treatment with oral contracep-
tives is not sufficient to cover
all symptoms.

Antigonadotropin:

They lead to a downregulation
of estrogen, to an amenorrhea
and may result in reduced size
of the fibroids [1].

GnRH Agonists:

They affect the pituitary gland
as well as the ovarian function
comparable to antigonadotro-
pins. Initially a rise in estrogen
can be observed but due to a
permanent stimulation of the
GnRH-receptors the pituitary
gland produces less GnRH
followed by a consecutive
downregulation of estrogen. A
size reduction of 356-65% of the
leiomyoma has been described
[7]. Treatment with GnRH
agonists can be intended to
improve the patient’s general
condition and to delay more
invasive therapies. However,
the use of GnRH agonists can
cause serious side effects due
to medically induced meno-

Puc. 6: VIHTpaonepaLmoHHbIi BUA MpU Nanapockonm4eckoi
MMOMB3KTOMMM

Jleuenue

Y 6€CCHMNTOMHBIX NALUMEHTOB C
AMarHOCTUPOBHHON MMOMOW MaTKw
PEKOMEHLYETCS BbXKnAaTENbHAs
cTpaterus. Ecnn muoma matku
BbI3bIBAET CUMMTOMbI, BAPUAHTbI
NEYEHNs JOMKHbI 6bITb Nof06paH.!
WHAMBMAYANbHO, C Y4eTOM BO3pac-
Ta NauMeHTOB, PA3MEPOB NENOMMO-
Mbl, TEHEHLWM POCTA, CYLLECTBYHO-
LMX CUMITOMOB. TepaneBTu4eckime
NOAXOLbI BKIOUAIOT KOHCEPBATHB-
HOE NeYeHme, paamonornieckme
BMELLATENBCTBA W XMPYPrutto.

KoHcepBaTuBHOe neyeHue
KoHcepBaTuBHOE neyeHme ¢
NOMOLLBH FOPMOHOB ABNIAETCA He-
WHBa3MBHbIM BapMaHTOM Tepanum
MWOMbI MAaTKW W BKIKOYAET He-
CKOMbKO Npenapartos.

OpanbHble KOHTPaLenTHBbI:

OHM MOTYT PerynmpoBaTh U
YMEHbLLATh MEHCTpyanbHble
KPOBOTEUEHMS W SBNSIOTCS Npe-
napaTom Bbi6opa Anst NaLMEHTOB C

AUMKIIMHECKNUMU KPOBOTEUEHNAMU U
ANUTENIbHBbIMU MEHCTPYaLUAMN. Op-
HaKo 04eHb 4YacCTO TAKOro Jyie4eHua
HENOCTATOYHO AN YMEeHbLUEeHUA
BCEX CMMMNTOMOB.

AHTUrOHaAOTPONUHDI:

OHM NPUBOJST K CHUXKEHWIO YPOBHS
3CTPOreHoB, aMEHOPEE W MOTYT
YMEHbLUNTL Pa3MePbl MUOMBI (1).

AroHucTbl THPT:

OHMW BO3JENCTBYIOT Ha runochus,

a TaKkXXe OKa3sblBaKOT BINSIHWE HA
(OYHKLMIO SMYHUKOB, CPaBHUMOE C
LEeNCTBMEM aHTUrOHaAOTPOMMHOB.
lepBoHayanbHO MOXET Habsio-
[aThCs YBEMYEHWNE YPOBHS 3CTPO-
EHOB, HO 3aTeM, 13-3a NOCTOSHHON
cTumynaumun MHPI — peuenTopos,
rMNogn3 NPON3BOLANT MEHbLLE
HPT, yTo 06ecneumnBaeT nocne-
LyOLLEE CHUKEHe 3CTPOreHoBs. B
nMTepaType ON1caHo YMEHbLLEHNE
pasmMepa neiomMnoMbl Ha 35-65% Ha
thoHe 3ToM Tepanuu (7). Jleyermne
aroHvcTamu HPI nposogmTes,
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Fig. 7: Image before incision

pause so that add back therapy
might be necessary. In addition
osteoporosis can be induced
so that long-time-treatment is
not recommended. Following
end of treatment, a rebound
growth of the myoma can
frequently be observed.

Ulipristalacetate (UPA):

This medication is a selec-

tive progesterone receptor
modulator (SPRM) and affects
progesterone receptors in the
myometrium and endome-
trium. UPA inhibits ovulation
but has only a minimally impact
on estrogen and no anti-gluco-
corticoid impact. Its effect on
leiomyomas is antiproiferative,
antifibrotic and proapoptotic. In
most cases this medication
results in an amenorrhea and

a reduction in the size of the
leiomyomas. Recently, there
have been single reports of
hepatic failure and liver injuries

in patients taking UPA. Be-
cause of this, available data on
UPA has been re-evaluated by
the authorities. Following this,
a long-time interval-therapy
should only be considered in
situations in which a surgery is
not possible whereas the pre-
operative short-time treatment
is still possible. For all patients
under UPA treatment, a close
monitoring of liver enzymes
needs to be carried out.

Interventional Radiology
Recently, further non-inva-

sive treatment strategies

as, ,Magnetic Resonance
imaging-guided High Intensity
Focused Ultrasound”, also
called MR-HIFU or MRgFUS,
have been introduced in clinical
practice. During this thermoa-
blative therapy the leiomyoma
is depicted with the help of a
magnetic resonance tomogra-
phy (MRT). Afterwards focused

Puc. 7: Bug no paspesa

4TO6bI yNyyLLIUTL 06LLEE COCTOS-
HWe NaumeHTa 1 0TNOXMUTL 6onee
WHBA3WBHbIE METOLbI NEYEHMS.
OpaHaxo 1cnons308aH1e aroHNCToB
"HPT MOXET BbI3BaTh CEPbE3HBIE
no6oyHble 3PdEeKTHI BCNEACTBME
Pa3BUTUS MEANKAMEHTO3HON MEHO-
nay3bl, NO3TOMY MOXET noTpedo-
BaTbCA [ONOHNTENbHAS Tepanms.
K TOMy >e MOXET pasBuTbCs
0CTEO0nopo3, NO3TOMY ANUTENLHOE
NeYeHne aTUMK NpenapaTamu

He pekoMenpyetcs. Kpome Toro,
nocne OKOHYaH!st NeYeHNs YacTo
MOXHO HabntoaaTb «PUKOLLETHbIN»
POCT MUOMBI.

Ynunpuctana auetar (YA):
9TOT npenapar SBASETCS Cenek-
TUBHbIM MOLYNISITOPOM peLienTopa
nporectepoHa (SPRM) u Binset
Ha peLenTopbl NPOrecTepoHa B
MUOMETPUN W 3HJOMeTpuK. YTTA
TOPMO3MT OBYNALMKO, HO OKa3bl-
BaeT MUHUMANbHOE BMSHWUE HA
YPOBEHb 3CTPOTEHOB M HE OKa3bl-
BaeT aHTUIIIOKOKOPTUKOMAHOIO

Bo3aeiicTaus. [penapar okasbiBa-
€T Ha NeioMMOMbI aHTUNpoNnde-
PaTMBHbIA, aHTUCPMOPOTUHECKMIA
W NpOanonNTOTMYECKMIA 3PGEKT.
B 60mbLUIMHCTBE Cy4yaes 370
NEKapCcTBO MPMBOAMT K aMeHopee
W YMEHbLLEHMIO PA3MEPOB NEN0-
MWoM. HefiaHo Bbinu ony6amKo-
BaHbl €ANHNYHbIE COOBLLEHMS O
MNEYEHOYHON He[OCTATOUHOCTH 1
NOBPEXAEHUAX NEYEHN Y NALNEH-
TOB, npuHumMaroLmx YA, Moartomy
LOCTYMHble AaHHble 06 YITA 6binn
MOBTOPHO N3y4eHbl COOTBETCTBY-
tOLLIMMW PETYNSTOPHBIMM CTPYKTY-
pamu. CnefoBatensbHo, AnUTeNb-
HYI0 TEpanuio 9TUM NpenapaToM
CReLyeT paccMaTpyBaTh TOSbKO
B CUTyaLmsX, KOrfia onepawums
HEBO3MOXXHA, B TO )€ BPEMS BCE
eLLe cuMTaeTcs LenecoodpasHbiM
NpOoBEeAeHMe NPeLonepaLmoHHOro
KpaTKOBPEMEHHOTO neyeHus. Y
BCEX NALWEHTOB, NOMyYarOLLNX
neveHnn YIA, Heo6xoaumo npo-
BOANTb TLUATENbHbIA MOHUTOPUHT
NeYeHOYHbIX (hepMEHTOB.
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Fig. 8: Intraoperative image of an abdominal myomec-

tomy

ultrasound waves are directed
to the leiomyoma to reach a
temperature between 60-80
degrees in the tissue inducing
necrosis of the myoma cells
[4,10]. It is necessary that the
patient is monitored in an MRI
during the whole procedure

in prone position, which can
last up to a few hours depend-
ing on the size and number of
leiomyomas.

Following MRI screening, MR-
HIFU is only an option for a
few patients depending on the

accessibility, location and size
of the myoma [4]. Also scars
or previous surgeries can be a
reason to decide against this
form of therapy. Side effects
can be back aches, hypoten-
sive episodes, dizziness or
nausea as well as discreet
injuries of the skin similar to a
superficial burn. A recommen-
dation for this therapy cannot
be given for women planning
a pregnancy since there are no
prospective studies proving
safety [11]. However several

a -

F. -
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Puc. 8: ViHTpaonepauvorHblii B npu abAOMUHANBHOM

MUOM3IKTOMUMU

WHTepBeHUUOHHas paaMonorus
B nocnenHee BpeMs NosBUNUCH
HOBbIE HEMHBA3WBHbIE METOAbI
NEYEHMS, U OAMH U3 HUX — BbICOKO-
WHTEHCWBHbII CPOKYCUPOBAHHI
yNbTpassyk Nog koHTponem MPT
— MR-HIFU nan MRgFUS (MPT -
®Y3) 6611 BHEAPEH B KIIMHUYECKYHO
npaxTuky. Bo Bpems aToit Tepmo-
abnsLMOHHON Tepanun n3obpa-
XKEHWE NENOMUOMBI NOMYYatoT C
MOMOLLbKO MarHUTHO - PE30HAHCHOM
Tomorpacpuu (MPT). 3atem Ha
MWOMY HanpaBnstOTCs CPOKYCHPO-
BaHHbIE yNbTPa3ByKOBbIE BOMHbI C

LieNbI AOCTUXKEHWUS TeMnepaTypbl
B TKaHu B npefenax 60-80 rpaay-
COB, KOTOPAs BbI3bIBAET HEKPO3
KneTok onyxomnu (4, 10). Heobxo-
AMMO, YTOObI NALUMEHT HAXOANNCS
nog koHtponeM MPT B nono>xeHuu
Nexa B TEYEHWE BCEW MPOLIEAYPLI,
KOTOPas MOXET ANUTLCS A0 He-
CKOMbKMX 4acoB, B 3aBUCUMOCTH OT
pasmepa 1 Konn4ecTBa NeiioM1oM.
Mocne MPT - ckpunnHra, MR-HIFU
CTaHOBMTCS BAPUAHTOM JieUeHUs
TOMBKO ANS OTAEMbHbIX NALNEHTOB,
B 3@BMCMMOCTM OT JOCTYMHOCTH,
PacroNoXXeHs 1 pasmepoB
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successful pregnancies have
been reported afterwards sug-
gesting a relative safety [12].

Another option is the uterine
artery embolization. During

this therapy a percutaneous
catheter is placed in the uterine
artery via the femoral artery
and an embolization agent is in-
fused with the aim of reducing
the uterine arterial blood flow.
This should lead to a reduction
in the size of the leiomyoma
caused by an occlusion of ar-
teries followed by an infarction
of fibroid tissue [13, 14].

Rates for a reduction in size of
the leiomyoma at 35-60% have
been reported with a reduc-
tion of symptoms in 95% of
patients [15, 16].

Contraindications for an

uterine artery embolization are
a pregnancy, pedunculated,
subserosal myomas, urogenital
infections, an allergy against
contrast agents, or a suspected
malignant disease. Following
the procedure the “postembo-
lization syndrome"” is common
(2-10%) [17], here the patient
may experience pelvic pain and
cramping, nausea, vomiting, fe-
ver, fatigue, myalgias, malaise,
and leukocytosis [18].

These symptoms occur within
48 hours after embolization and
usually cease within 3-5 days
[18, 19].
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Surgery

Until today surgery is the main-
stay of all therapies existing
for leiomyoma. Aim of surgery
is to remove the fibroids or
the entire uterus to achieve an
almost immediate reduction of
symptoms. There are differ-
ent surgical methods, which
are chosen depending on the
individual situation of the
patient.

Small submucosal leiomyomas
can be treated with an opera-
tive hysteroscopy (Fig. 5). Dur-
ing this procedure under gen-
eral anesthesia the myoma is
being resected by this vaginal
approach. If hypermenorrhea is
the dominating problem of the
patient endometrial ablation is
another option, in which the
endometrium is ablated to pre-
vent the menstrual cycle of the
endometrium and reduce
excessive bleeding mas.
During these procedures the
surgical risks are very small,
however increased intra or
postoperative bleeding or,
rarely, the perforation of the
uterus are possible.

If leiomyomas are not ac-
cessible via hysteroscopy,

a myomectomy with uterus
preservation is the method of
choice in patients with child-
bearing potential [1]. During
this surgery the leiomyoma is
enucleated from the myome-

MWOMbI (4). Py6ubl unv npegbl-
OyLuMe onepaumn MoryT cTaTh
NPOTUBOMOKA3aHNEM K NOBELEHMIO
npoueaypbl. Mo6ouHble ahdeKTh
BKKOYALOT 60NM B CMMHE, 9MKU304bl
TUMOTEH3WM, TONIOBOKPYXKEHME UK
TOLUHOTY, & Takxe HeboMbLume
MNOBPEXAEHMS KOXM, NOXOXME Ha
MOBEPXHOCTHBIIA OXOT. OTOT METOS,
NIEYEHNS HE MOXET ObITb PEKO-
MEHLOBaH >XEHLUMHAM, MnaHupy-
tOLLIMM BEPEMEHHOCTD, MOCKOSbKY
OTCYTCTBYIOT NPOCMNEKTUBHbIE
nccneaoBanus, [oKasblsatoLLme ero
6esonacHocTb (11). Tem He MeHee
y>Xe 6bINIo 3aperncTpUpoBaHo
HECKOMbKO YCMeLLHbIX 6epeMeH-
HOCTEW, CBUAETENLCTBYHOLLUMX 06
OTHOCMTENbBHOM 6€30NacHOCTM
9T0ro MeToAa (12).

[pyrim BapnaHToM neyeHms
SBNSETCH IMO0AN3ALMS MATOUHO
aptepuu. Bo Bpems aToil Tepanum
nocpeacTBoM cocyaa Ha 6eape B
MaTOYHYH apTepuio BBOANTCA Ka-
TETEP, YePe3 KOTOPbI MOABOAMTCS
CPEACTBO Ans ee ambonmsaunm ¢
LieMNbIO YMEHbLLEHNS MATOYHOMO
apTepuanbHoro KpoBsoToka. 310
MPUBOANT K YMEHbBLUEHMIO pasme-
POB ONYX0/ 32 CHET OKKIHO3WK ap-
TEpMiA C NOCNeayoLLMM UHADAPKTOM
Muombl (13, 14). B nutepartype
€006LLanoCh O CHUXXEHUM Pa3MepPOB
neloMmoMbl Ha 35-60% C yMeHbLue-
HWeM CUMNTOMOB Y 95% naumeHToB
(15, 16). MpoTuBONOKA3AHWAMN AN
3MB0MM3aLMN MaTOYHON apTepum
SBNSOTCH 6EPEMEHHOCTD, NEAYH-
KynsipHble 1 Cy6CepO3HbIE MUOMBI,
yporeHuTanbHble UHAEKLNK, an-
Neprust Ha KOHTPACTHbIE BELLECTBA,

mHeKonorus

WK NOAO3PEHNE Ha 3M10KAYECTBEH-
Hoe 3aboneBaHue.

B 2-10% cny4aes nocne npo-
Lieaypbl pa3BMBAETCS «MOCTIM-
60/13aUMOHHBIV CUHAPOM>» (17):
0TMeuvatoTcs 6onm B 061acTi Tasa,
cnasmbl, TOLUHOTA, PBOTA, Xopas-
Ka, ycTanocTb, MUanrum, Hego-
MOraHue u neiikouuTos (18). 3
CUMMNTOMbI BO3HUKAKOT B TEUEHME
48 yacoB nocne aMooNMU3aLUM 1
00bI4HO NPEKPALLAOTCS B TEUeHMe
3-5 nHeit (18, 19).

Xupyprus

[lo HacTosLLEro BpeMeHu Xupyprus
0CTaeTCs 0CHOBHbIM METOAO0M
neyeHuns nemommoM. Lienbto one-
paunv SBNseTcs yaaneHune MMombl
UK BCEW MaTKK, 4TOObI 0OUTHCS
MNOYTU HEMELIEHHOTO YMEHbLUEHNS
cumnToMoB. CyLLeCTBYHOT pasnuy-
Hble XUpYpruyecknue MeTogbl, KO-
TOpbIE BbIGMPAKOTCS NS KaXA0r0
nauneHTa MHAMBMAYanbHo.
He6onbLune cy6MyKO3HbIE NenoMu-
OMbl MOXHO YAaNUTb C NOMOLLBIO
ructepockonuu (Puc. 5). Bo Bpems
9TOM NpoLeaypbl NOA 0BLLUMM Hap-
KO30M MMOMa Pe3eLmpyeTcs Yepes
BarvMHanbHbI NOAXoA.

Ecnu runepmeHopes sBnsetcs
OCHOBHO¥ MPOBNEMON Y NauneHTa,
eLLe OHWUM BapPUaHTOM NEYEHMS
ABnseTcs abnaums — yaanexve
SHAOMETPWS C LIeNbIO NPeKpaTuTL
MEHCTPYaNbHbIA LMK 1 YMEHbLLIMTb
06uNbHYt0 KpOBOMOTEPH. BO Bpewms
3TUX NPOLIEAYP XMPYPraYeCKme pu-
CKM 0YeHb Marbl, 04HAKO BO3MOX-
HO MHTPA- UMW NOCNEONePaLMOHHOe
KPOBOTEYEHME UMK, O4EHB PEKo,
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trium. Depending on the size
and localization the procedure
can be done laparoscopically
(Fig. 6), if this is not possible
then a laparotomy is necessary
(Fig. 7 and 8). During laparos-
copy the leiomyoma must be
morcellated so that the tissue
can be removed over the small
incisions. Although very small,
there is a potential risk for
malignancy which would cause
a significant impaired prognosis
following power morcellation,
so that patients have to be
carefully counseled regarding
this potential risk. Other com-
plications can include injury of
other organs or structures and,
rarely, excessive bleeding

that could require laparotomy
and hysterectomy as ultimate
approach. In case of subse-
quent pregnancies a Cesarean
section might be necessary
depending on the location

and size of the fibroid which
needs to be clearly stated in
the operative report. Further-
more there is, albeit extremely
rare, the risk of uterine rupture
during pregnancy which can
cause maternal and neonatal
complications.

If family planning is completed,
hysterectomy is a procedure
that can be discussed as an al-
ternative. This surgery is possi-
ble as a laparoscopic, a vaginal
or an abdominal hysterectomy.
During a laparoscopic or vaginal
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hysterectomy a morcellation
might be necessary. Risks of
this surgery, next to general
risks of surgical procedures,
are injury of adjacent organs
including the bladder and
ureter or structures and, rarely,
excessive bleeding.

Although the risk of a leio-
myosarcoma is only 0,05-
0,28% each patient has to

be informed that in this case

a morcellation could signifi-
cantly worsen the outcome.
Regarding this risk, the safest
approach would be an open
hysterectomy.

With all uterus preserving
methods, interventional radiol-
ogy or surgery, there is a risk of
recurrent appearance of growth
of leiomyomas followed by the
necessity of another therapy
[1].

Summary

Uterine leiomyomas are the
most common benign tumors
of the female pelvis, the
lifetime-risk is believed to be
40-80%, but only a fraction of
these women have symptoms.
Symptoms can be pain, acyclic
bleeding, anemia, infertility or
complications during pregnan-
cy. The risk that an assumed
leiomyoma is a leiomyosar-
coma is very low with only
0,05-0,28%.

Patients that are diagnosed
with uterine fibroids should
only receive a therapy if

nepcopaums maTkm.

Ecnm neitoMmombl HEZOCTYMHbI AN1S
yAaneHus nocpesCTBOM rMCTepo-
CKOMUM, MMOM3IKTOMMS C COXpaHe-
HWEeM MaTKM SIBNSETCS METOOM
BbIGOpa Y MAUMEHTOB C AETOPOS-
HbIM NOTeHumanom (1).

Bo Bpems 9T0i onepaunm neomu-
OMa M3BNIEKAETCS U3 MUOMETPMSI.

B 3aBucumocTy 0T pasMepa u
noKanu3aumu onyxonen, npoueaypa
MOXeT ObITb BbINONHEHA Nanapo-
ckonuuecku (Puc. 6), Ho, eciv 910
HEBO3MOXXHO, TO BbINOHAETCS
nanapotomus (Puc. 7 1 8).

[pu nanapockonuu neommoma
A0/MKHA ObITb MOPLIENNMPOBAHA,
4T06bI TKaHb MOrna ObITb yaaneHa
yepes HebonbLLOK pa3pes. Mpu
9TOM CyLLUECTBYET, XOTS W HU-
YTOXHO Marblid, NOTEHLMANbHbIIA
PUCK Pa3BUTHS 3NI0KAYECTBEHHBIX
HOBO0O6PA30BaHWiA, KOTOPLIA MOXET
MPMBECTY K yXYLLLIEHWe NPOrHo3a
MOCNE MHTEHCUBHOW MOPLIENNALMM,
Mo3TOMy NaumeHTaMm HeobXx0anMo
TLLATENbHO KOHCYNbTMPOBATLCS OT-
HOCUTENBHO 3TOr0 NOTEHLMANBHOMO
pucka.

[pyrve ocno>xHeHus MoryT
BKITOYATb MOBPEXAEHNE ApYriX
OpraHoB UNK CTPYKTYP U, PeaKo,
CUNbHOE KPOBOTEUEHME, KOTOPOE
MOXeT NoTpeboBaTh nanapoToMum
W TUCTEPIKTOMMM B KAQ4YECTBE OKOH-
4aTesbHOr0 METOAA NEYEHNSI.

B cnyyae nocnegytowumx 6epemeH-
HOCTE! MOXeT NoTpeBoBaThLCS Ke-
CapeBo CeYeHue B 3aBUCUMOCTH OT

MHeKonorus

MecTa 1 pa3mepa yaaneHHoh Mno-
Mbl, KOTOPbIE [OMXHbI 6bITb TOHHO
OnMCaHbl B UCTOPUN 6ONE3HN.
Kpome Toro, ecTb, X0TS 1 HE3HA-
UNTENbHbIN, PUCK Pa3pbiBa MaTKK
BO BpemMs 6epeMeHHOCTH, KOTOPbIN
MOXET BbI3BaTb MATEPUHCKIE W HE-
OHaTasbHbIEe OCMOXHEHUS.

Ecnm nnaHnpoBaH1e ceMbyu NOJIHO-
CTbH0 3aBEPLUEHO, TMCTEPIKTOMUSA
ABNAETCA METOIOM, KOTOprI7I
MO>XHO PaCCMOTPETb B Ka4ecTBe
aNnbTepHaTMBBI. 9dT1a onepauus
MOXXEeT ObITb BbIMONIHEHA KaK Nana-
pockonuyeckas, BarnHasibHasa unu
abnomuHansHas. Mpu nposeaeHny
J'IaI'IaF)OCKOFII/IHeCKOI7I nnn BaruHanb-
HOWA TMCTEPIKTOMUN MOXKET NO-
Tpe6oBaTbCs MopLennsaums. Pucku
3TOM Onepaumn, KPOMe 00bI4HbIX
PUCKOB MpW XMPYPruHeckux npo-
Lueaypax, BKNK4arT TpaBMbl CMEX-
HbIX OpraHoB, BK/O4as MOYEBOM
Nny3bIpb U MOYETOUHUK, U, PEAKO,
MaCCMBHOE KPOBOTEUEHHE.

X0Ts puCK pa3BuTMs neioMmocap-
KoMb! cocTasnset Beero 0,05-
0,28%, Kbl NaUMEHT LOMKEH
ObITb NPOMHOPMUPOBAH O TOM,
4TO B 3TOM ClTyyae MopLennaums
MOXXET 3HAUUTENBHO YXYALLINTL
nporHo3. B cnyyae aToro pucka,
caMbIM 6€30MacHbIM NOAX0A0M SIB-
NSETCA OTKPbITAs TMCTEPAKTOMMUS.
[Mpn BCEX OPraHOCOXPaHSIHOLLMX
METO/AaX — UHTEPBEHLIMOHHOM
paanonOor1 NN XUpypru cyLle-
CTBYET PUCK PELIMANBMPYIOLLIETO
pocTa NeioMnoMbl, TpebytoLLuii
NOBTOPHOrO feyeHus (1).
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there are symptoms present.
Medication, radiologic interven-
tion or surgery are treatment
options and the individual
situation of the patient as well
as their preferences should

be taken into account when
choosing the right treatment.
Every uterus preserving
therapy has the risk of recur-
rent growth of leiomyomas

so that another therapy might
become necessary. A hyster-
ectomy is the only method that
eliminates this risk completely.
Furthermore it is necessary to
discuss the risk of leiomyosar-
coma and the consequences

if in this case a morcellation is
performed.
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3aknioveHune

JleiioMmMOMBI MaTKM SBRSIKOTCS
Hanbonee pacnpoCTPaHEHHbIMM
L06POKA4ECTBEHHBIMM OMyXOMSIMM
)KEHCKOro Ta3a, pUCK pasBnTns B
TEYEHWE XMU3HU cocTaBnsieT 40-
80%, 0AHAKO TOMbKO Y HEeTBEPTOM
4aCTM BCEX XKEHLLUMH C MUOMaMu
MPUCYTCTBYHOT CUMMTOMbI.
CuMNTOMbI BKNKOUAKOT 60K, auu-
KIM4eckne KpOBOTEYEHUS, aHEMUIO,
6ecnnoaue Unu 0CNOXXHEHUs BO
Bpemst 6EPEMEHHOCTM.

Puck Toro, 4to neiiomMnoma se-
NSeTCa NeNOMUOCAPKOMON O4EHD
Hu3kuiA u coctaenseT 0,05-0,28%.
MaumneHTbl ¢ AarHOCTMPOBAHHON
MWOMOM MaTKu LOMKHbI NONYYaTh
Tepanuio TOMbKO MPK Hanu4mmn
CUMMTOMOB.

Mpu BbIBOPE METOAA NNEYEHNS —
KOHCEpPBATUBHOI Tepanum, paauo-
NIOrMYECKOro BMeLLaTensCTaa uim
onepauum, HeoBX0AMMO NPUMEHSITb
WHAMBMAYaNbHbIA MOAXOL C YHETOM
CUTYaLMu y NAUNEHTOB M MX Npeg-
nouTeHuiA. Mpu npoBeaeHun Beex
BMZOB NIEYEHNS C COXPaHEHNEM
MaTKu CyLLEeCTBYET PUCK MOBTOPHO-
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ro pocta NeioMnuom, 4To Tpebyet
NOBTOPHOr0 NPOBEAEHNS NEYEHUA.
rVICTepSKTOMVIFI ABNAETCA enH-
CTBEHHbIM METOAO0M, KOTOpr[/'I
MONHOCTBIO YCTPAHSIET STOT PUCK.
KpOMe TOro, ecnv BbINOJIHAETCA
MopLiennsuns, Heo6xoAnMo 06ey-
ANTb PUCK Pa3BUTHS NeiioMmocap-
KOMbI 1 €ro nocnencTeus.
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State of the Art

Modern

Fusion Prostate

Biopsy

According to the United States
Center for Disease Control and
Prevention, Prostate cancer
(PCa), is the most common and
the leading cause of cancer
death among men of all race
(1). Approximately 1.1 million
diagnoses were made world-
wide as at 2012 and this inci-
dence is expected to double by
the year 2030 (2,3). In Europe
alone, about 1 million men with
PCa suspicion undergo a stand-
ard prostate biopsy per year.
Not every diagnosis however,
is clinically relevant.

In the bid to curb unnecessary
medical procedures due to
false positive PCa diagnosis
from traditional diagnostic
methods, MRI Fusion biopsy,
a state-of-the-art technique
which allows for early detec-
tion, visualization as well as
evaluation of especially evasive
cancers, has gone a long way
to ensure proper informed
treatment decisions in recent
years. This ground-breaking
technigue comprises of a
software-based co-registration
system, with MRI to ultra-
sound fusion enabling the
complete visualisation of the
prostate. What sets the MRI

Fusion biopsy apart from con-
ventional methods, is its ability
to determine the proportion of
men who could safely avoid
biopsy and the proportion of
men who would be correctly
identified to have significant
prostate cancer (8).

To establish this fact, a PRE-
CISION (PRostate Evaluation
for Clinically Important dis-
ease: Sampling using Image-
guidance Or Not?) study was
conducted on a group of 500
men who were suspected to
have PCa. These patients were
randomized to undergo either
the standard TRUS biopsy
approach or to first receive an
MRI scan (5). Key eligibility cri-
teria included a PSA of < 20 ng/
ml, a digital rectal exam (DRE)
< T2 and no contraindication
to biopsy/MRI (6). In the MRI
approach, patients who had an
abnormal scan (72% of men),
further underwent a targeted
biopsy of only the abnormal
lesions (5). These lesions were
scored on a five-point scoring
scale. PIRADS, the scoring
system, categorized lesions on
a scale of 1(very low, clinically
insignificant) to 5 (clinically
significant). The principal result

Yponorus

[lepenoBble TeX-
HONOIUK: CO-
BpemMeHHaa MPT
(bloXXH Ouoncun
npocTaThl

Mo faHHbIM LieHTpa no KoHTponto
1 npodunakTuke 3a6onesaHuii

B CLUA, pak npeacratensHon
xenesbl (PIX) ssnsetcs Han6o-
nee pacrnpoCTPaHEHHO 1 OCHOBHOWA
MPUYMHON CMEPTY OT paka Cpeam
MY>XUnH BCex pac (1). Tonbko B EB-
pore eXerofHo oKomo 1 MuniuoHa
MY>K4MH C NOA03peHneM Ha PIDK
NPOXOASAT CTaHAAPTHYH 61onCcuto
npoctatsl. OfHAKO He KaXbli
TUCTONOMMYECKMIA ANArHo3 UMeeT
KITMHUYECKYHO 3HAUUMOCTb.

C Lenblo yMeHbLUEHNs KOnnyecTsa
HEHY>XHbIX MEANLMHCKUX NpoLeayp
BCNEACTBUE NOXXHOMNONOXMUTENb-
Horo anarHoaa PIX, ycTtaHoBneH-
HOMO C MOMOLLLIO TPAAMLMOHHBIX
METOAOB AMarHoCTUKY, B NOCNEA-
HWe rofpl 6bina paspaboTtaqa u
ycosepLueHcTBoBaHa MPT-(hbtoxH
(oT aHrn. «fusion» - coBMeLLeHHas)
61oncns — COBPEMEHHBIN METOL,
KOTOpbI 0BecneunBaeT paHHee
BbISIB/IEHWE, YETKYHO BU3yanu3aumto
1 TOYHYIO OLIEHKY TPYAHO 06Hapy-
XKMBaAeMbIX HOBOOOPA30BaHuii, n
NPUHSTME 060CHOBAHHOIO PELLEHMS
0 TaKTUKe BeAeHus. JTa HOBaTop-
CKast METOAMKA BKIKOYAET CUCTEMY
C NporpamMHbIM 06ecneyeHneM
ANs UCNONb30BaHuUs faHHbIX MPT
BO BpeM$i y/bTpasBykoBOro uc-
CcnenoBsaHus, uTo obecneunsaeTt
CO3/aHue NpOCTPAHCTBEHHON

MOAENN NpeAcTaTeNbHON Xenesbl.
MPT-chbroXXH 6roncuto oT Tpaauum-
OHHbIX METOZ0B OT/INYAET BO3MOX-
HOCTb MAEHTUNLMPOBATD MYXUWH,
KOTOPbIM He NoKasaHa 6uoncus,

W MY>KUMH C BbICOKOW BEPOSITHO-
CTbi0 06HAPYXKEHNS KIMHUYECKH
3Ha4MMOro paka npeacTaTenbHoOM
xenesbl (8).

YT06bl NOATBEPANTD AAHHbIN

haxT, 6bI10 NPOBEAEHO HCCre-
posanne PRECISION (Ouenka
MPOCTaThI C LieNbIO BbISBNEHMS
KIMHUYECKM 3HA4MMOro paka:
ouoncust Noa KOHTPONEM (PbHOXXH
-Bu3yanusaunm unv 6e3 Hero?) ¢
yyacTiem 500 My><unH ¢ nogo-
3peHnem Ha PTDK. 3Tu nauneHTbi
ObINW PaHAOMU3NPOBAHB! AN1S
MPOX0XAeHNst b0 CTaHAapTHON
TpaHcpeKTanbHoi 6uoncin npo-
CTaTbl N04 KOHTPONEM yNbTpassyka
(TPY3M) nu6o ¢ npeaBapnTenbHbIM
MPT-ckanupoBaHueM (5). Kntove-
Bble KpUTEPUM 0T6OPA BKNOYANM
ypoBeHb MCA <20 Hr / mn, pasmep
0onyxonesoro 06pa3oBaHns <12 npu
nanbLEeBOM PeKTanbHOM UCCNeao-
BaHWK M OTCYTCTBWE NPOTMBOMNOKA-
3aHuii K 6uoncuu / MPT (6).

B rpynne MPT y nauveHToB C
BbISIBJIEHHbBIMM NPY CKAHMPOBAHMM
N3MEHEHUSMN (72% MY>KHMH) Bbl-
MoMHANack NpuUensHas éroncus
TOMBKO NATOAOTMYECKNX 04aroB



Fig. 1

of the study was detection rate
of clinically significant cancer
of 38% whiles the standard
TRUS approach resulted in
26% detection rate of signifi-
cant cancer (). This study thus
led to the conclusion that, the
MRI-targeted biopsy strategy
leads to lesser patients requir-
ing biopsy, lesser biopsy core
requirement and more men
with clinically significant cancer
being identified.

Subsequently, The PROMIS
(Prostate MR imaging study)
was conducted to analyse the
repercussion for those patients
who had clinical suspicions of
prostate cancer but nonethe-
less had a normal MRI scan.
These group of patients did
not receive any biopsy. The
concern therefore was, were
clinically significant cancers
being possibly missed by not
offering biopsy (5)? Data from
PROMIS showed that, an MRI
with no suspicious lesions
visible may potentially prevent
unwarranted TRUS biopsies

in 28% of men; 21% would
be justified based on the true
negative results, however 7%
would not be justified based on
false negative (FN) results (7).
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This study indicates remarkably
better sensitivity and negative
predictive value for clinically
important prostate cancer.

This cutting-edge technique
has for the past two years
been established at the
University Hospital Schleswig-
Holstein. It is an outpatient
procedure that ensures the
shortest possible hospital stay
and patients are allowed to
return home on the same day.
The procedure itself is done
under general anaesthesia.
This ensures that patients are
not subjected to any form of
pain and discomfort.

During the intervention, a
previously carefully interpreted
and annotated highest quality
MRI scan is fused with real-
time ultrasound using a digital
overlay (4). This results in a
three-dimensional recreation
of the prostate, with clearly
demarcated areas of interest.
Spatial tracking of the ultra-
sound probe through mechani-
cal or electromagnetic means,
allows accurate placement of
a needle guide relative to the
three- dimensional reconstruc-
tion, guaranteeing precision (4).

(5). BoisiBneHHbIe 06pa3oBaHms
oueHnBanmck no cucteme PI-RADS:
oT 1 6anna (HM3Kas BepOSTHOCTb
KIMHWUYECKM 3HAYMMOTO paka) 4O

5 6annos (BbICOKas BEPOSTHOCTb
KITMHUYECKM 3HAUMMOTO paka).
OCHOBHbIM Pe3ynbTaToM Uccre-
JI0BaHws 6b1n0 BbisBNEHNWE B 38%
Cry4aeB KIMHUYECKN 3HAUMMOro
paka, B TO BpeMs Kak CTaHaapT-
Hbin nogxon TPY3W nossonun
BbISIBUTb TaKOW paK TONbKO y 26%
nauueHToB (5). Takum 06pasom,
9TO0 MCCNELOBAHME NOKA3ano, 4To
npu nposeaerum 6uoncim ¢ MPT-
HaBuraumen MeHbLUEMY KONMYECTBY
naLueHTOB NokasaHa buoncusi,
MeHbLUe TpebyeTcs 6uonTaTos,
BbISIBISETCS OOMbLUE MYXXUWH C
KIMHUYECKM 3HAUMMbIM PAKOM.

Brocneacteum 66110 NPOBEAEHO
PROMIS — uccneposanve npu-
meHeHust MPT npefcrartensHom
XEnesbl NS aHanuaa nocnesCTBuin
y NaLUWEHTOB, y KOTOPbIX Bblna
KITMHUYECKas HAaCTOPOXXEHHOCTb
OTHOCMTENBHO paka NpocTarbl, Ho,
TEM He MeHee, HopmanbHas MPT. B
9TUX rpynnax naumeHToB uoncus
He nposogunack. Cnegosarens-
HO, BOMPOC 3aK/K04ancs B TOM,
MOXHO 1IN MPOMYCTUTb KIMHUYECKN
3HAYMMBbIN PaK, Cin He BbINOMHATL
6uoncmto (5). OanHbie PROMIS
nokasanu, 4to MPT, koTopas He

BM3yanu3aupoBsarna nofo3puTess-
Hble 04aru, MOXeT NOTEHLMabHO
npefoTBpaTUTb HEO60CHOBaHHbIE
TPY3W-6uoncum y 28% My>XX4mH: B
21% cny4aes 370 0OnpasfaHoO UC-
TWUHHO OTPULATENbHBIMK PE3YNbTa-
Tamu, OAHaKO Yy 7% NaumUeHToB 3To
He ornpasjaHo C y4eTOM JI0XXHOO-
TpuuarensHbix (J10) pesynbtatos
(7). 310 UccnenoBaHue ykasbiBaeT
Ha 3HAYMTENBHO NyYLLYHO YyBCTBU-
TenbHOCTb METOAA 1 OTpULATE b-
HY0 MPOrHOCTUYECKYHO LIEHHOCTb
MPK KNIMHUYECKN 3HAYMMOM paKe
npocrars!.

OTOT NepefioBOii METOA B TEUEHNE
MOCNeaHuX ABYX NET NPUMEHSET-
s B YHMBEPCUTETCKOMN KIMHUKE
LLIne3sur-TonbLTeiiH. 310 am-
GynaTopHas npouegypa, Kotopas
TpebyeT MakcUManbHO KOPOTKOro
npebbiBaHmus B 60NbHALE, W nauu-
€HTaM pa3peLlaeTcs BEpHyTbCS
AOMOM B TOT Xe fieHb. Cama
npoueaypa NpoBOANTCS NOA OBLLMM
Hapko3oM. 370 obecrneynsaet
oTcyTcTBME 60N W AnuckomdopTa y
MauneHToB.

Bo Bpems BMeLLaTeNLCTBaA paHee
TLaTenbHo u3yyeHHoe MPT-
CKAHMPOBAaHWe BLICOKOTO Ka4ecTsa
COBMELLIAeTCs C YNbTPa3ByKOBbIM
UCCNELOBaHNEM B PEXMME Peallb-
HOro BPEeMeHW nyTem LUndpoBoro
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Yponorus

Fig. 2: Real time Ultrasound image of biopsy needle (blue dot) being directed towards target lesion.

Puc. 2: YnbTpasBykoBoe 306paXkeHie B pexkiuMe peanbHoro BDEMEHN UMbl (CUHSISt TOUKA), HarpaBneHHOM K 0myXoNeBoMy
ouary.

The fusion-biopsy takes a trans
perineal approach which most
importantly, reduces the risk of
infections. 12 random biopsies
are taken including the target
area in the case of more than
one region of interest.

Over 70 patients have been
biopsied at the Department of
Urology at University Hospital
Schleswig-Holstein using this
method. Preliminary data based
on patients biopsied in 2018,
indicates a high percentage of
clinically significant cancer de-
tection. Current figures include
an almost 100% detection rate
of PIRADS 5 PCa. A PIRADS

4 detection rate of 70%. A
PIRADS 3 detection rate of
30% and finally 0% PIRADS 1
and 2 rate.

The MRI fusion biopsy has
several merits compared to the
standard biopsy procedures.
Exacerbations due to repetition
of PSA testing, lower thresh-
olds for biopsy, excess core
sampling and needless repeti-
tion of biopsy after initial nega-

tive outcomes are minimised
drastically. This technique also
results in less bleeding, less
pain, minimized complication
and infection risks and short
hospital stays. A 30-day patient
follow up revealed that, fusion
biopsied patients fared better
in contrast to patients who
received the standard TRUS
procedure. The latter reported
incidents of haematuria and
haematospermia among

other complaints (6). The main
setback with the TRUS guided
biopsy is the guiding of the
core needle to the prostate as
a whole instead of specific ar-
eas of interest and thus causes
systematic sampling errors (3).
This therefore leads to the risk
of under-treating more aggres-
sive disease due to its limita-
tions.

The era of blind random
prostate biopsy is vanish-

ing, especially in those men
with previous biopsy and a
PSA ranging from 2-10 ng/ml.
MRI fusion does not only add
precision to PCa diagnosis by

HanoxeHns (4). 3To NpUBOAMT K
MOMy4YeHN0 TPEXMEPHOr0 n306pa-
XKEHMS MPOCTaThI C YETKO KOHTY-
PUPOBAHHBIMU MOAO3PUTENBHBIMM
ovaramu. [1pocTpaHCTBEHHOE
0T06paXKeHue yNbTpassyKoBoOro
[AaT4MKa C NOMOLLIbKO MEXaHUYECKNX
WM 3NEKTPOMArHUTHbIX CPEACTB
No3BOASET TOYHO HANPABNSTh
GUONCHIAHYIO UTly OTHOCUTESNBHO
TPEXMEPHOTO N306paXeHms npo-
CTartbl, YTO rapaHTUPyeT TOYHOCTb
MaHunynsumy (4). NMpn broXxH-
61ONCKM MCNONb3YETCS TPAHCNEPH-
HeasnbHbIA MOAX0M, YTO 3HAUYMUTENb-
HO CHUXXaeT PUCK UHADEKLINA.

B cnyyae o6Hapy>xeHuns 6onee, Yem
O[IHOTO MOLO3PUTENBHOTO 0Yara,
BbINONHAETCA 12 paHAOMHbIX
61ONCKIA, BKIKOUAIOLNX AAHHYI0
06nacTb.

C noMoLLbto 3TOr0 METOAA B Ha-
LUeM OTZeNeHnn Bbina npoBeseHa
6uoncms y 6onee 70 naumeHToB.
MpeaBapuTenbHble faHHbIE, OCHO-
BaHHbIE Ha peaynbTaTax Guoncum
nauvenTos B 2018 roay, cauge-
TENbCTBYIOT 0 BbICOKOM MPOLEHTE
BbISIBNEHNS KIIMHUYECKN 3HAYMMOTO
paka. [locnefHne faHHbIE AEMOH-

cTpupytroT nout 100% nokasarerns
o6Hapy>xeHns PIXX 5 no wwkane
PI-RADS. lNokasaTenb 06Hapyxe-
Hus HoBOOGpa3oBaHus 4 PI-RADS
coctasnset 70%. Mokasarensb Bbl-
sBnenmns paka PI-RADS 3 — 30%
W, HakoHew, onyxonei PI-RADS 1 1
2 —0%.

MPT-chbroxxH 6uoncus umeeT
HECKOMbKO NPEeUMYLLECTB No
CPaBHEHWMO CO CTaHAaPTHOM MPo-
Leaypoit. Konnyectso NOBTOPHbIX
PSA-TecT0B, HE06X0AMMOCTb
6onee HU3KOro Nopora 3Ha4eHun
Ans 6uoncuu, KOMMYeCTBO [ON0A-
HUTESbHbIX MPOKOSIO0B M HEHYKHBIX
6uoncuii nocne nepeoHaYasbHbIX
OTpULATeNbHbIX PE3yNbTaToB
Pe3KO yMEHbLIAOTCSH. TOT METOA
TaKkKe 06eCneymBaeT yMeHbLUEHe
KPOBOTOUMBOCTM 1 601U, MUHUMM-
3UPYET PUCK OCTIOXHEHNA NHEEK-
Lmu, TpebyeT KPaTKOBPEMEHHOMO
npebbiBaHmus B 60NbHALE.
30-AHeBHOe HabnoAeHe noka-
3arno, 4To COCTOSHWNE NALUMEHTOB,
NepeHecLLX bHXXH-61oNCHIO,
ObINO NyuLLe, YeM CamOUyBCTBME
nauneHToB nocrne CTaHAapTHOM
TPY3W-npoueaypsl. Cpean Apyrux
xano6, nocneaHne coobLmnm o



Medical e

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Fig. 3: 3-Dimentional representation of biopsied sites. Targeted vs Standard
Puc. 3: TpexmepHoe 1306pakeHne 61oncuitHbIX NPoKoNoB. MpuUenbHbIE VS CTaHAAPTHbIE

actually identifying the area of
concern and aiming for it but
it's definitely also an innovative
approach, that enables avoid-
ance of surgery where surgery
won't be of benefit or prolong
life. Diagnosing of cancer that
other interventions have been
unable to find and reduction

in cases of patients diagnosed
with insignificant cancers is
definitely revolutionary.
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(6). OcHoBHOW HegoCTaTOK HYOMCUM
noa KoHTponem TPY3WN — 310 paH-
[OMHbIE BBEAEHMS NYHKLMOHHOM
Wrnbl B NPEACTATENbHYHO XENesy
BMECTO NPULEMbHbIX MYHKLMIA NO-
LO3PUTENbHbIX Y4aCTKOB, YTO Bbl-
3bIBAET CUCTEMATUUECKNE OLLIMOKM
npu 3abope maTepuana (3). Takoe
OrpaHu4eHue NPUBOAMT K PUCKY
HEAOOLEHKM 3110Ka4ECTBEHHOCTM
onyxonu.

Opa cnenoi paHEoMHO Broncun
npocTaThbl YXOAUT, OCOGEHHO Y
MY>KYMH C NpeLLECTBYHOLLEN
6uoncumen n NCA B ananasoHe 2-10
Hr / mn. MPT-HaBuraums He ToNbko
MOBbILLIAET TOYHOCTb AUArHOCTMKM
PIMK, BbIsIBNSS NOA03PUTENbHBIN
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oyar u Hauenusas Ha Hero urny
npu 61ONCKK, HO 1, 6E3YCNOBHO,
ABNseTCA NHHOBALUWOHHBIM NOA-
X0[10M, MO3BONSHOLLNM U3BEXATh
XMPYPru4eckoro BMeLLaTenscTsa B
TOM CNyyae, Korja onepaums 6ypet
6eCronesHon unu He NPOAAUT
XW3Hb. MeTO}l IMarHoCTUKK paka,
KOTOprI7I HEBO3MO>XHO O6Hapy)KI/ITb
C NOMOLLIbKO Apyrux anarHoCTuye-
CKWX NPOLELYP, YMEHbLIAOLMA KO-
NINYeCTBO NAUMEHTOB C KNUHUYECKN
He3HauYMMbIM PakoM, 6€3yCnOBHO,
SBNAETCS PEBOMOLMOHHBIM.
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Modified Urschel
Manoeuvre for the

of Late-Diagnosed
Traumatic Oesopha-
geal Ruptures

Introduction

Traumatic oesophageal rup-
tures are a rare but life-threat-
ening entity. They are mostly
caused iatrogenically (>50%,
[1], [table 1]). The fast and cor-
rect management of these pa-
tients is essential but difficult,
often resulting in a prolonged
diagnostic and therapeutic pro-
cess. Therefore, in this paper
we want to illustrate a surgical
method to treat late-diagnosed
thoracic oesophageal ruptures.

Presentation of Case

A case of an iatrogenic es-
ophageal rupture caused by the
placement of a Sengstaken-
Blakemore-tube in a patient is
presented.

Discussion

To our mind, late-diagnosed
unreconstructable oesopha-
geal ruptures that have already
lead to mediastinitis should be

treated primarily by the modi-
fied Urschel manoeuvre as this
can be seen as a last resort in
order to survive mediastinitis.

By this, we mean the distal
ligation of the oesophagus

and the resection in the lower
posterior mediastinum, the
partial resection of the insuf-
ficiency, lavage and drainage of
the mediastinum, repositioning
the patient intraoperatively and
shifting the apical end into the
subcutis into infraclavicular
position. A salivary fistula and
feeding tube should also be
established.

Conclusion

Out of date thoracic oesopha-
geal lesions are rare but not
inexistent. We illustrate a
surgical technique that can be
recommended for these cases
with good outcome without
reservations.

noBpeXxaeHue Tepanua

MoauduumupoBaH-
HbIK MeToA Urschel
Surgical Management 4515 Xupypru4ecko-
ro yieyeHus No3gHo
AUarHOCTUPOBAHHbIX
TpaBMaTU4eCKUX
pa3pbIiBOB NULLieBOAA

BeepeHue

TpaBmaTunyeckue paspbIBbl Nu-
LieBoAa — peakoe, yrpoxaioLLiee
XKU3HU 3a60NeBaHNe, KOTOPOE B
OCHOBHOM MMEET SITPOrEHHYH 3THO-
noruto (> 50%, [1], [Tabnuua 1]).

[MauneHTbI € 3TOM NaTONOrKei
HY>)XZAKOTCS B HEOTNIOXHOM,
KOPPEKTHOM M CIIOXKHOM FEYEHH,
KOTOPOE [OBOJNBHO YaCTO, OAHAKO,
CTaHOBWTCS 3ano3fanbIM ana-
THOCTUYECKMM 1 TEPANEeBTUYECKUM
MPOLECCOM.

B 3T0i cTaTbe Mbl X0TENM Obl NPEA-
CTaBWTb BaLLEMy BHUMAHMIO X1PYp-
TUYECKWiA METOS NIEUEHNs! MO3AHO
AMarHoCTMPOBAHHbIX Pa3pbIBOB
rPyAHOro OTAENa NULLEBOAA.

OnucaHue cnyvas U3 NPaKkTUKU
Mol NpeACTaBUN KITMHUYECKWIA
Cryyail STPOreHHOro paspbiaa
NULLEBOAA, BbI3BAHHOIO pasmeLLe-
HWeM y naumeHTa 3oHga CeHrcra-
keHa-breikmopa.

0O6cyxaeHne

Mo HalleMy MHEHWHO, MarHocTu-
POBaHHbIE C 3an03AaHNEM, HE
noAnexalue 06bI4HOMY X1pypru-
YECKOMY YLUIMBAHWUK) NOBPEXXAEHNS
NULLEBOAA, KOTOPbIE YXKe NPUBENM
K MEAMACTUHUTY, CNeayeT NeunT,
B OCHOBHOM, C MOMOLLbtO MOAM-
cuumposarHoro Metoaa Urschel,
4TO CRledyeT paccMaTpuBaTh Kak
MOCNEAHMIA LIAHC ANS BbIXKWUBAHWS
NaLMEHTOB MPY 3TOM OCTIOXKHEHUU.
Moz 3TUM XMPYPru4ecKkiM BMeLLa-
TENbCTBOM Mbl NOAPa3yMeBaeM
AMCTanbHY0 NEpeBs3ky MULLEBOAA
W PE3EKLMIO B HUXKHEM 3a[IHEM Cpe-
LOCTEHWM, YACTUUHYH PE3EKLIMIO

B 0611aCTH pa3pbIBa, NPOMbIBAHNE
W [PEHUPOBAHME CPELOCTEHMS,
PENo3MLMOHMPOBaHME NaLmeHTa
BO BPEMs OnepaLmu 1 CMeLLeHne
BEPXHEr0 KOHLIA NULLEBOAA B NOJ-
KOXXHYH KneT4aTky B NOAKITHUMY-
HOMt 06nacTu. Takoke BOSMKHBbI ObITh
HanoXeHbl (MCTYMbI CAFOHHBIX
Xene3 1 ycTaHOBMNEH NUTATENbHbIN
30HA.
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noBpeXxaeHue Tepanuna

Fig. 1: CT a) Mediastinal emphysema; b) Trachea with inlying tube (red), perforated oesophagus (yellow) and mediastinal emphysema (green)
Puc. 1: KT a) Omchmaema cpeocTerHus; b) Tpaxes ¢ BBeAEHHON TPYOKO#A (KpacHast), nepchOpupoBaHHbIiA NULLEBOS (KenTasi) 1 amMcm3ema cpeocTeHs (3eneHas)

Keywords

oesophageal laceration/therapy
e oesophageal rupture ® iat-
rogenic oesophageal rupture

® oesophageal perforation/
therapy ® Urschel manoeuvre
Sengstaken Blakemore tube
surgical management

Introduction

Oesophageal ruptures are a
rare entity in the everyday
clinical routine. More than half
of all cases are caused iatro-
genically [1], [Tab. 1], and their
number rises, especially since
endoscopic procedures are be-
coming more common. Other
common causes are spontane-
ous perforation (Boerhaave's
syndrome, 13%), ingestion of
a foreign body (12%) or other
external trauma (9%) [2]. In our
ward, we see mostly perforat-
ed oesophageal tumours with
toxic empyema or traumatic
ruptures caused either diagnos-

tically or therapeutically.

The mortality of oesophageal
ruptures is high and there is

a need for a fast therapeutic
approach as it determines
prognosis significantly. Early
management of these patients
is essential, but difficult, and
differs in respect to localisation
(cervical, thoracic, abdominal),
thus often leading to pro-
longed diagnostic processes.
This prompted us to illustrate
a surgical technique to treat
late-diagnosed thoracic oe-
sophageal ruptures; we will do
SO Via a case report concerning
complication of the placement
of a Sengstaken Blakemore
tube for varicous bleeding.

Case Report

A 77 year old woman was
admitted to our hospital as an
emergency case, presenting in-
itially with symptoms of acute
varicous bleeding from the

3aknioyeHue

|_|03£|HO OMarHo0CTMpoBaHHbIe TpaB-
MaTU4eCkne NoBpe XX AeHns nuLle-
BOAA Pefko, HO BCE eLLe BCTpeYa-
toTcst. Mbl Ommcanm Xupypryeckyo
TEXHWKY, KoTopas, 6e3yCnoBHO,
MOXET ObITb NPUMEHeHa B TaknX
CNy4asx ¢ XOPOLUUM Pe3ynbTaToM.

KnioyeBble cnoBa: noBpeXxaeHue
NULLEBOAA / Tepanus * paspbiB
NULLEBOAA * ATPOTEHHbINA Pa3pbIB
nuLLeBoAa * nepcopauns nuLe-
Boja / Tepanus * MeToZ Urschel ¢
Tpy6ka CeHrctakeHa- bneiikmopa
XMPYPruyeckoe neyenne

BsepeHve

PaspbiBbl NWLLEBOAA PEAKO BCTpe-
4aKTCS B NMOBCEAHEBHOW KNMHUYE-
CKOM npakTuke. bonee NonoBuHbI
BCEX Cly4aeB BOSHMKAIOT KaK
ATPOreHHble cocTosiHug [1], [Tab. 1],
W MX YMCTI0 BO3PACTAET, NOCKOSbKY
9HLOCKOMMYECKME MPOLEaypbI CTa-
HOBSITCS BCe 6onee pacnpocTpa-
HeHHbIMK. [lpyrumm YacTbiMu Npu-

UnMHAMK Takux PaspbiBOB SBASHOTCA
caMonpou3BobHas nepdopaums
(cuHapom Bypxase, 13%), nporna-
TbiBaHWE MHOPOAHOrO Tena (12%)
W Apyrue BHeLHWE Tpasmbl (9%)
[2]. B Hawwem oTaeneHnm Mbl auna-
THOCTMPYEM U NIEYMM, B OCHOBHOM,
nepcopupOBaHHbIE OMYX0Mu MULLE-
BOAA C TOKCUYECKON 3MNUEMONA Ui
TpaBMaTUyeCKe paspbiBbl, Bbl-
3BaHHbIE 60 ANarHOCTUHECKUMMU,
b0 TepaneBTMUEeCKUMM NpoLieay-
pamu. CMEPTHOCTb OT PaspbIBOB
NULLEBOAA BbICOKA, U CyLLECTBYeT
0CTpas HeOOXOAUMOCTb B 3KCTPEH-
HOM Ne4ebHOM Moaxoe, KOTOPbIiA,
B 3HAYMTENBHO CTENEHM, ONPEeae-
nfeT nporHo3. PaHHee HEOTNOXHOE
NeYEHME TakuX NaLUMEHTOB O4YEHb
CINO>XHOE, 3aBUCUT OT Jlokanuaauum
paspbIBa (LLEHOM, rpyAHON, BpHoLL-
HOM), N 4aCTO OTINYAETCS ANUTENb-
HbIM [MarHOCTUYECKMM MPOLIECCOM.
Bce BbileckazaHHoe nobyanno Hac
0nMCaTh XUPYPrUYECKYHo TEXHUKY
AN NeYeHNs NO3[HO AMarHocTy-
POBaHHbIX Pa3pbIBOB rPYAHOrO
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Fig. 2: Damaged distal thoracic oesophagus intraoperatively
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Puc. 2: ToBpeXAeHHbIiA ACTanbHbINA FPYAHONM OTAEN NULLIEBOAA BO BPEMS OnepaLmi

Fig. 3: Mobilized proximal undamaged oesophagus
Puc. 3: Mob1nn3oBaHHbI NPOKCMManbHbIN HEMOBPEXKAEHHbIN 0TAEN NULLIEBOAA

lower oesophagus. Pre-existing
conditions were dominated by
end-stage liver failure Child C
with a high ammonium level
and septic shock. Moreover,
the patient suffered from heart
insufficiency with CHD and
COPD. Due to these various
comorbidities, several medical
attempts to control or stop the
bleeding were unsuccessful.
Therefore, it was decided to
place a Sengstaken Blakemore
tube for bleeding control.
Some hours after intubating,
the patient presented again
light symptoms of bleeding,
discrete signs of infection and
an emphysema of the cervical
soft tissue which we diag-
nosed clinically and confirmed
by CT [Fig. 1]. Apart from the
large paraoesophageal and
oesophageal varices which had
been the indication for the tube
and signs of a highly advanced
liver cirrhosis compatible with

liver failure stage Child C, the
CT scan showed a huge em-
physema of the mediastinum
and an oesophageal perfora-
tion measuring 10 cm, starting
at the aortic arch and ending
paraaortic supraphrenic on

the left side. The oesophageal
laceration was evaluated en-
doscopically using oesophago-
gastroscopy, stating clearly that
the tear was caused by the
misplacement of the Sengstak-
en Blakemore tube.

Because of the overall very
critical situation, restoring the
left-sided hemi-thorax via thora-
cotomy at the fifth intercostal
space was indicated. Intraop-
eratively we saw a damaged
oesophagus (the rupture now
being approximately 12 hours
old) [Fig. 2] that was resected
at a length of 5 cm and chan-
nelled to the skin. The left-
sided hemi-thorax was drained
and closed up.

noBpeXxaeHue Tepanua

OTAena NULLEB0AA; Mbl CAENaeM
9T0 C NOMOLLbO UCTOPKM 60NE3HN
nauneHTa ¢ OCMOXHEHNUSIMU, KOTO-
pble BO3HWKAM NPY Pa3MELLEHNM
3oHAa CeHrcrakeHa- bneiikmopa
ANS YCTPAHEHMS KPOBOTEUEHMS
13 BApVKO3HO PACLUMPEHHbIX BEH
NULLEBOAA.

Knuxnueckuii cnyyai

77-NETHAS KEHLLUMHA Bblna aKC-
TPEHHO AOCTABMEHA B HALLy KIWHK-
Ky C CUMMTOMaMM OCTPOro KpoBOTE-
YEHWs U3 BAPMKO3HO PACLUMPEHHBIX
BEH HWKHEr0 OTAeNa NULLeBoa.
OCHOBHbIMM 3a60N1EBAHNSMN Y
nauueHTa Ha MOMEHT NocTyne-
HUS BbINW TepMUHANbHAS CTaANs
NeYeHOYHON HELOCTATOUHOCTH

— knacc C no knacemdmkaumu
Yaiinga Mbto (Child C) ¢ BbICOKMM
YPOBHEM aMMOHUS M CENTUYECKMIA
oK. Kpome Toro, naumeHT ctpaaan
OT CEPLAEYHOI He0CTaTOYHOCTM Ha
(hOHE MLLIEMMYECKOid 60NE3HN CEPA-
ua (MBC) 1 XpoHu4ecKoit 06CTPyK-
TMBHOM 60ne3nm nerkux (XOBJN).

BcnepcTsune aTux ConyTCTBYHOLNX
3a60N1eBaHMIA, HECKOMBKO MOMbITOK
KOHCEepBATMBHO KOHTPONMPOBATbL
WM OCTAHOBUTb KPOBOTEYEHHE
Oblrm 6esycnetwHbiMy. [ToaTomy
ObINI0 PELLEHO AN ero KynupoBa-
HUS yCTaHoBUTL 30HA CeHrcrake-
Ha- bneiikmopa. Yepes Heckonbko
4acoB Nocne MHTyBaLUM y nauu-
€HTa CHOBA NMOSBUAMCH CUMMTOMbI
KPOBOTEYEHMS, OTAENbHbIE NPU3HA-
K1 MHEKLAM 1 SMEPU3EMBI MATKUX
TKaHei B LUEHOM 0TAEeNe, KOTopble
Mbl 4MarHOCTMPOBANM KIIMHNYECKN
W NOATBEPANM C NOMOLLbH KT
[Puc. 1]. TloMMMO BbIpaXKeHHOT0
BapWKO3HOrO PacLLMPEHUs OKO0-
MULLEBOAHBIX 1 MULLEBOAHbIX BEH,
KOTOPOE CTaso NoKasaHueM ans
YCTAHOBMNEHMS 30HAA, W NMPU3HAKOB
TEPMUHANBHON CTaAMKM LMppo3a
neyeHn C NEYEHOUHOM HeJocTaTou-
HocTbto Child C, koMnbloTEpHAs
ToMorpadms nokasana orpoMHyHo
aMcu3eMy cpenocTeHus u nepgo-
paumio NuweBoa AnnHoit 10 cm —
OT Jyru aopThbl O NapaaopTanbHOM
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Fig. 4. Oesophagus channelled to the skin

Puc. 4: MniweBoa BbIBEAEH HA KOXY

The distal part of the remain-
ing oesophagus was closed
using a stapler and sewed
over because of the extensive
(para)oesophageal varices. The
media-stinum was cleaned,
debrided and lavaged. The rup-
tured and destroyed oesopha-
geal tissue was mobilised in

its paraoeso-phageal surround-
ings [Fig. 3], infracarinal and
infraaortic, taking care of the N.
laryngeus on the left side. The
left hemi-thorax was closed,
the patient repositioned and a
cervical cut-down on the left
side was performed. Protecting
the anatomical structures, the
oesophagus was looped and
separated from the mediasti-
num. After complete mobilisa-
tion it was shifted into the sub-
cutis and fixed and channelled
7 cm distal of the clavicle as an
oesophageal fis-tula oesopha-
goenterocutaneously [Fig. 4].
Furthermore we established a

feeding tube via stomach doing
a mini-laparotomy.

The postoperative course
concerning the thoracic situs
was regular and there was no
evidence of bacteria in the in-
traoperative wound. Neverthe-
less, due to the end-stage liver
failure Child C and other severe
comorbidities including a septic
state, the patient died 10 days
after the operation.

Discussion

Lesions of the thoracic oe-
sophagus following diagnostic
or therapeutic procedures

are rare, and clinical evidence
concerning management of
these lesions is limited. There
are some case reports result-
ing from the experience of
various surgical procedures.
Primary closure of the thoracic
oesophagus, no matter if on
the left side or the right, should
in general be realised in a

Fig. b: Schematic oesophagus channelled to the skin [8]
Puc. 5: Cxema BbIBeAEHMS NULLEBOAA Ha KOXY [8]

HaAAnadparmanbHoid 061acTu
cnesa. PeaHas pana nuwesona
6blnia 0CMOTPEHa NOCPESCTBOM
930¢paroracTpockonmu, KoTopas
SICHO MOKa3ana, 4To paspbis ObiN
BbI3BaH HEKOPPEKTHbLIM pasmeLLle-
HMeM 30Ha.

V13-3a 06LLEN KPUTMHECKOW CUTYa-
Lmu, Npex e BCero, 6bI0 Nokasa-
HO YCTpaHeH1e NEBOCTOPOHHERO
remmuTopakca ¢ MOMOLLbIO TOPaKo-
TOMMUM B NATOM Mexpebepbe.

Bo Bpems onepaumu Mbl yBuze-

T NOBPEXAEHHbIN NMULLEBOA,
CYLLECTBYHOLLMIA HA TOT MOMEHT
y>Xe B TeueHme 12 vacos [Puc. 2],
KOTOpbIN 6bl1 PE3eLMPOBaH Ha 5 CM
1 BbiBeEH Ha KoY. J1eBOCTOPOH-
HWiA reMUTOpaKC BbIN APEHNPOBaH
3aKpbIT. [ucTansHas yacTb 0CTaB-
Lerocs nuLieBofa bbina 3akpbiTa ¢
NOMOLLIO CTENMEepa 1 ylumTa u3-3a
06LUMPHOrO (Napa)- v NULLEBOAHOMO
Bapuko3a. CpenocTeHme 6bino
O4MLLEHO, XMpyprudecku obpabo-
TaHO 1 NPOMbITO. PazopsaHHas 1
pas3pyLUeHHas TkaHb MULLEBOAA

Obina MobunuoBaHa B Napaos-
30chareansHoi KnetyaTke, [Puc.

3], brucpypKaLMOHHOM 1 MHDpa-
aopTarnbHoi 0611acTH, € y4ETOM
HaxX0X eHus C NeBoi CTOPOHbI.N.
laryngeus. lMocne 3aKkpbITHs NEBOro
remMuTopakca, nauneHT 6bin peno-
3MLMOHMPOBAH, C NIEBOI CTOPOHBI
ObIN BbINOMHEH YPECLUENHbIiA
onepaTuBHbIA Noaxoa. C uenbto
3aLUMTbl aHATOMMYECKUX CTPYKTYP,
NULLEBOAA 3aBEPHYMN NETMEN U
BbIBENW U3 cpegocTerms. Mocne
NOMHON MO6UIM3aumu OH Bbin Nepe-
MELLEH B MOAKOXHYH KNeTyatky,
3ahMKCMPOBAH, BbIBELIEH Ha 7 CM
AucTanbHee 0T KI4nLbl B hopme
MULLEBOAHO-KOXHOW UCTYMbI [PuC.
4]. Kpome T0ro, Mbl yCTaHOBMIN
nUTaTESNbHBIA 30HA B XXENYLOK,
cenaB MUHK-NanapoToOMMIO.
lMocneonepaunoHHoe TeveHne
6b1510 06bI4HbIM, B ONEPALMOHHO
paHe 6akTepuanbHas MHGeKLmmn
oTcyTcTBOBana. HecmoTps Ha npo-
BEIEHHOE NeYeHne, BCNeACTBUE
TEPMUHANBHOM CTaan1 NEYEHOUHON
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Table 1: Classification of traumatic
oesophageal perforations/ruptures

timeframe of six hours follow-
ing the incident. Because of its
complexity and insecurities dur-
ing the diagnostic-therapeutical
approach, it often takes quite
an amount of time to detect an
oesophageal lesion.

There are different surgical
procedures described in the
literature [5,6], which originally
go back to the illustration of
the Urschel manoeuvre about
30 years ago [7]. However, in
our opinion management has
changed and an out of date,
unreconstructable oesophageal
rupture that has already lead to
mediastinitis should be treated
surgically, primarily by the
modified Urschel manoeuvre.
By this, we mean the distal
ligation of the oesophagus
close to the diaphragm and the
resection in the lower posterior
mediastinum with respect to
anatomical leading structures
— vagus nerve, pericardium and
recurrent laryngeal nerve; the
partial resection of the insuf-
ficiency, lavage and drainage of
the mediastinum with closure
of the hemi-thorax, reposition-

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Classification of Traumatic Oesophageal Perforations / Ruptures

Concerning aetiology [3]

- emetogenic rupture of the esophagus (Boerhaave's syndrome)
- traumatic oesophageal lesions (rupture/ perforation):

- iatrogenic/instrumental

- by foreign body

- due to external trauma

- special types (secondary perforations): perforating tumour,

perforating ulcer

Concerning localization [3,4]
- cervical
- thoracic
- abdominal

Primary vs. secondary lesion
- Healthy organ

- predamaged organ/tissue (e.g. due to achalasia, carcinoma,

peptic stenosis)

ing the patient intraoperatively,
cervical mobilisation of the
apical oesophagus and luxation
between trachea and oesopha-
gus itself, apical exenteration
and finally shifting the apical
end into the subcutis into infra-
clavicular position on the left
side [Fig. 5l.

A longer potentially not-dam-
aged proximal oesophagus
renders possible a two-stage
reconstruction via lifting and
mobilisation of the stomach.
The reconstruction of the
excluded oesophagus can be
done before it is shifted into
subcutaneous position. Via
salivary fistula, swallowing can
be restrained and the saliva can
be drained.

A feeding tube should be
introduced promptly into the
abdomen:; this could also be
done via mini-laparotomy/-
scopy while disconnecting the
thoracic oesophagus’

passage if the patient is clini-
cally stable.

Hence, the modified Urschel
manoeuvre can be seen as a
last resort for these patients in

HegoctatoyHocT Child C u apyrux
TSXKEJbIX CONYTCTBYHOLLKUX 3a-
60neBaHuit, BKIKOYas CENTUYECKOe
COCTOSIHMe, MaumeHT ymep yepes 10
OHeW nocne onepauuy.

06cyxaeHne

PaspbiBbl rpyaHOro OTAeNa nu-
LeBOAA BCNELCTBUE NPOBELEHNS
AMArHOCTMYECKUX UK Tepanes-
TUYECKMX NPOLEAYP BCTPEUAKOTCS
0Y€eHb PeaKo, NOITOMY KIMHM-
YECKMX JaHHbIX OTHOCUTENBHO
AMArHoCTUKM 1 NEYEHNs Takux
TpasM HefocTaTouHo. OnucaHb!
HECKOMbKO CAy4aeB, BOSHUKLLMX B
pesynbTate NPOBEAEHUS Pa3nny-
HbIX XMPYPruiecknx npoeayp.

Kak npasuno, nepsu4HOE 3aKpbl-
TUe rpyaHOro OTAena NuLLeBoaa,
HE3aBUCUMO OT TOT0, HAXOANTCS
T OH CreBa UK cnpasa, A0SMKHO
OCYyLLECTBAATLCA B TEUEHUE Nep-
BbIX LUECTM YacOB MOCAE pa3pblBa.
OpaHaKxo, 13-3a CNOXHOCTEN 1
HETOYHOCTEN B INArHOCTUKE, YacTo
TpebyeTcs 4OBOMbHO MHOTO BpEMe-
HU NS BbISIBIEHUS NOBPEXAEHNS
nuLleBofa. B nutepatype onucaHbl
Pa3nuYHbIE XMPYPriuveckue npoLie-
Aypobl [5,6], KOTOpbIE ABNAOTCS Ba-
pUaHTamu NPeAN0oXEHHOro 0KOo

noBpeXxaeHue Tepanua

Tabnmua 1: Knaccudpukaums Tpasmatmye-
CKux nepcpopaLinii / paspbiBOB NMLLEBOAA

30 net Hasap MeTopa Urschel [7].
OpnHako, no HaLlemy MHEHWIO,
neyebHas TakTUKa U3MEHNNACh, U
paHee He noanexxaume 06bI4HOMY
XMPYPru4eCcKOMy BOCCTAHOBNEHNIO
paspbIBbl MULLEBOAA, KOTOPbIE
BbI3Ba/IN MEAUACTUHUT, CEyeT
NEYNTB TOXKE XMPYPrnYeCKNM
nyTeM, C NOMOLLBI MOAMULIMPO-
BaHHoro Metoga Urschel. Mog aTon
BMELLIATENbCTBOM Mbl N0APa3-
YMEBAEM ANCTANbHYHO NEPEBS3KY
nuLesosa B6nn3un auadparmbl

W PE3EKLIMIO B HIXKHEM 3a[iHEM
CPELOCTEHNUM C YYETOM Haxoxae-
HUS BOMU3N BEAYLUMX aHATOMUYE-
CKMX CTPYKTYP — BNy>KAAtOLLEro
HepBa, nepuKapaa v BO3BPATHOrO
FOPTAHHOIO HEpBa; YaCTUYHYIO
pesexumto B 0611acTv paspbisa,
naBax 1 Aper1poBaHue cpeaocTe-
HUS C 3aKPbITUEM FEMUTOPAKCA,
Peno3nuMOHMPOBaHu1e naumeHTa
BO BPeMS OnepaLim, YpeCLLEnHyo
MOGWNN3aLMIO BEPXHErO CErMeHTa
MULLEBOAA CO CMELLIEHMEM MEX Y
Tpaxeeii 1 camnmM MULLEBOLOM,
BEPXHIOKO 9K3EHTEPALMIO U, Ha-
KOHeL, BbIBE[IEHNE BEPXHETO KOHLA
NULLEBOAA B MOAKOXHYH KNeTyat-
Ky B NOAKITHOYMYHOM 06N1acTh Ha
neBom CTopoHe [Puc. 5].
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order to survive a mediastinitis
with consecutive empyema

of the affected hemi-thorax.

As stated previously, the
reconstruction of the thoracic
passage can be done at a later
moment with stomach sleeve
reconstruction or colonic
interposition graft via retros-
ternal lifting — the anastomosis
between interponate and proxi-
mal cervical oesophagus on the
left side should be sewed end-
to-end. In our case report, this
topic was not further discussed
because of the lethal outcome.
This pattern of injuries is rare
and - because of an often de-
layed diagnostic process - calls
for a complex uncommon sur-
gical management. From our
own experience, we perform at
most two of these procedures
per year.

Conclusion

Out of date thoracic oesopha-
geal lesions are rare but not
inexistent in everyday clinical
practice because of difficult
diagnostic processes and mis-
interpretations. The thoracic
management includes resec-
tion of the affected oesophage-
al area, a blind closing supra-
diaphragmal and the cervical
shifting to the subcutis into
infraclavicular position as far as
possible to create a sufficient
oesophagocutaneous fistula.
The reconstruction measures
for restoring the thoracic pas-
sage are dependent on the
underlying disease of affected
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patients. The modified Urschel
manoeuvre can be surgically
recommended with good out-
come without reservations.
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bonee AMMHHbIA, NOTEHUMANBHO
HEMOBPEXKAEHHbI MPOKCUMATbHbIA
OTAen nuwesoaa obecneumsa-

€T BO3MOXXHOCTb MPOBEAEHNS
ABYX3TanHOro BOCCTAHOBNEHMS
MOCPEACTBOM NOLbEMA W MOOUIK-
3aumu Xxenyfika. PekoHCTpyKLums
«QTK/HOYEHHOT0» MULLEBOAA MOXET
ObITb NPOBEAEHA NPEX e, YeM By-
[ET BbINONHEHO ero nepemMeLLleHmne
B MOLKOXHYHO KNETuaTKy.

Yepes uCTyNbI CRHOHHBIX XXenes
MOXXHO perynupoBarth 3arnartbiBa-
HWE CMIOHbI NOCPEACTBOM ApeHaxa.
CrneqyeT ycTaHOBUTbL NUTATENbHbINA
XKESyA0UHbIA 30H, YTO TaKXKE
MOXHO CAEeNatb C NOMOLLBIO
MMHM-NanapoTOMuK / -CKOMWK BO
BpEMS! NpepbIBaHNs NULLEBOJHOMO
naccaxa, eCiv MauMeHT KMHK-
4ecku cTabuneH. Takum 06pasom,
MOZAMCULIMPOBAHHBI METOA
Urschel MoXXHO paccmaTtpusartb y
NaLMEHTOB C MeANACTUHUTOM C Mo-
CneayroLen aMnnemoii B 06nacty
remmuTopakca kak NoCneaHuin LWaHe
Ha BblXXuBaHue. Kak ykasbiBanoch
paHee, PEKOHCTPYKLMS MULLEBOrO
naccaxa B rpyHOM OTAEeNe MOXET
ObITb BbINOIHEHA MO3HEE MOCPES-
CTBOM PYKaBHOI racTponacTMku
WK C UCMONb30BaHNEM Mepe-
MELLEHHOTO KMLLEYHOrO NOCKYTa,

Department of Cardiothoracic
Surgery

Jena University Hospital, Friedrich
Schiller University of Jena

Erlanger Allee 101

07747 Jena, Germany

Phone: ++49-3641-932 29 01

Fax:  ++49-3641-932 29 02
Doenst@med.uni-jena.de
Matthias.Steinert@med.uni-jena.de

noBpexaeHue Tepanuna

Momy4eHHOro MyTeM PETPOCTEP-
HamnbHOro MU TUHIA, M aHACTOMO3
MEXZy PasMeLLEHHbIM TpaHcnaH-
TaTOM W NPOKCUMANbHBIM OTAENOM
LUENHOr0 0TAeNa NULLEBOAA C
NEBOWN CTOPOHbI JOMMKEH ObITh yLWNT
KOHeL-B- KoHew,. B HalleM cnyyae,
3Ta TeMa He o6y anach u3-aa
neTanbHOro ucxoda. Takue TpaBMmbl
NULLEBOAA BCTPEUAETCS PELKO U,
BCNEeACTBWE YacTO 3aTSHYBLUEro-
CS1 IMarHoCTMYECKOro npoLecca,
TPebyoT CNOXHOr0, HETPUBMATb-
HOrO XMPYPrM4ecKoro neyexus. B
HalLen KNMHWKE, HanpuMep, Mbl
BbIMNOMHSEM He 60niee BYX Takux
BMELLATENBCTB B rof,

3aknioyeHue

MMo3nHO AMarHoCTUPOBAHHbIE
TpaBMaTUYECKME NOBPEXAEHMS
NULLEBOAA PEAKO, HO BCe eLle
BCTPEYaKTCs B MOBCEAHEBHOM
KMMHWYECKOW NPaKTWKE, BCNea-
CTBME CNOXXHOrO AMAarHOCTUYECKOrO
npouecca 1 OWNBOoYHbIX MHTEpMpe-
Tauuid pesynbTaToB 06CnefoBaHNS.
TopakansHas xupyprus BkoYaeT
PE3eKLMI0 MopaXKeHHon 06nacTy
NULLEBOAA, ero CRenoe ylumBaHue
B HaaanadparmanbHoi 06nacTy

W YpECLUEHOE BbIBEEHMWE B
MOAKOXHYHO KNeTHaTKy B MOAKIIHO-
YNYHOW 06M1ACTM C HANOXKEHWNEM, MO
BO3MOXXHOCTH, NULLEBOJHO-KOXHO
cmcTynbl. MeTos pekoHCTPYKLMK
NS BOCCTAHOBJIEHNS Naccaxa
MWLM B rPYAHOM OTZAENe 3aBu-

CUT OT OCHOBHOr0O 3a60/eBaHu!s
NauMeHTOB.

Xvpypruyeckuii MoamduuMpoBaHx-
HbliA MeTop Urschel, 6e3ycnoBHo,
MO>ET ObITb MPUMEHEH B TaKuX
Cryyasix C XOPOLUMM Pe3ybTaToM.
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