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Medical Treatment in Germany

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

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

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

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

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

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

Dear Reader,

The German Medical Journal
has been the voice of German
medicine throughout the globe
for 12 years.

For 12 years now, we have
published in the German Medi-
cal Journal highly interesting
and often highly topical special-
ist articles from all fields of
medicine, predominantly from
German university hospitals.

However, our readers come
from a wide range of different
countries: in 2017, from 117
countries around the world.
The Internet knows no limits.

We anticipated this at a very
early stage. As early as after
the fourth issue, we turned the
German Medical Journal, which
had originally been planned as
a printed publication, into an
online journal. Back then, we
were one of the first online
medical magazine in the world
and the very first from Ger-
many. And, what is more: All of
a sudden, the Internet allowed
us to reach plenty of readers
from all over the world who
would otherwise have never
heard of our journal, or perhaps
only much later, giving them
access to the German Medical
Journal and, consequently, to
German medicine.

The development that followed
was tremendous: The German
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Medical Journal’s readership
went through the roof and has
grown steadily to this day.

This shows us two things,
among others: Firstly, there

is a huge demand for know-
ledge and education worldwide
as the basic prerequisite for
progress and a better life. And
secondly: In the field of medi-
cine, this interest is focussed
specifically on German medi-
cine, which is perceived as
high-end medicine across the
globe. This involves opportuni-
ties, but also a great responsi-
bility.

This applies to both medicine
and us as a publishing house.
We are independent and this
is very important to us. There-
fore, we welcome any feed-
back, suggestion and support.
If you appreciate our work,
click on the donation button on
our website. We are grateful
for your support. If you would
like to share your feedback
with us, use the contact form
on our website.

Enjoy your
German Medical Journal.

Nadine Baume
Managing Director

[loporue yutarenu!

HeMeLukuid MeanLMHCKIA XXypHan
SIBNSETCS r0NOCOM HEMELIKOW Me-
AMUMHBI BO BCEM MUDE B TEYEHME
12 ner.

Bot yxe 12 net Mbl ny6nnkyem B
HemeLKoM MeMLMHCKOM XYypHa-
e 04eHb MHTEPECHbIE W 0YEHb
aKTyanbHble CTaTby CreumanicTos
13 Bcex obnacteit MenLmHbI,
NPENMYLLECTBEHHO U3 HEMELIKMX
YHUBEPCUTETCKUX 6ONbHAL.

Mpy 3TOM HaLLK YUTATENN HAXOLAT-
Cs1 B pasHbIx cTpanax: B 2017 rogy
XypHan untanu B 117 cTpaHax
mupa. Bedb VIHTEPHET He 3HaeT
rpaHu.

Mol npeaBuaeny aTo 3apaHee.
MoaToMy y>ke mocne 4eTBEPTOro
BbIMycka Mbl Mpeobpa3zoBany
HeMewukuiA MeamUMHCKIA XXypHan,
KOTOPbIi M3HAYaNbHO NNAHMPO-
BaUCs Kak neyaTHoe u3aaxue, B
OHNaH->ypHan. Toraa Mbl Obim
O[HWM M3 MepBbIX MeAULMHCKIX OH-
NaiiH- XXypHamnoB B M1PE W CaMbIM
nepsbIM 13 'epmannm. U 6onee
TOro: MIHTepHeT BHe3anHo no-
3BOJIUN HAM OXBATUTb MHOXXECTBO
yuTaTeneii co BCEro Mupa, KoTopble
B MHOM CNy4ae Hukoraa bbl He
YCTIbILLANM O HALLEM XYpHane, uiu,
MOXET OblITb, Y3HaNM, HO TONLKO
HaMHOro Mo3xe, ¥ NpeoCcTaBNUTb
UM JOCTyN K HeMeLKOMy MeauumH-
CKOMY XXypHany 1, CrefoBaTesbHo,
K HEMELKON MEANLIMHE.

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

OT pepakumm

lMocnenoBasLLee 3a 3TUM pacnpo-
CTpaHeHue 6bIno BCEMMUPHBIM: Yi-
Tatenbckas ayauTopus Hemeukoro
MeAMLMHCKOrO XXypHana HeyKnoHHO
pacTeT M MO Cen JieHb.

370 CBNAETENLCTBYET, NpeXae
BCero, 0 ABYX BeLLax: BO-NepBblX,
BO BCEM MUPE CYLLECTBYET OrpOM-
Has NOTPEBHOCTb B 3HAHWSIX U
06pa30BaHuM B KQYECTBE OCHOBHOWA
NPEeLNOCLINKK ANs nporpecca u
nyyLein xu3Hn. U Bo-BTOPbIX: B 06-
NacT MeauLmMHbl 3TOT HTEPEC CO-
CPELOTOYEH MMEHHO Ha HEMELIKO
MeanLmMHe, KOTOpas BOCMPUHNMAET-
Cs1 Kak camas nepeaoBas MeanumHa
BO BCEM Mupe. JT0 NpeanonaraeT
He TOMbKO 60SbLLNE BO3MOXXHOCTH,
HO 1 60JIbLLYI0 OTBETCTBEHHOCTD.

OT0 KacaeTCs Kak MeAULMHbI, TaK
W Hac, Kak u3gaTensctea. Mol He-
3aBUCHMbI, M 3TO O4eHb BaXKHO AN
Hac. [103TOMy Mbl NPUBETCTBYEM
NHoBbIE 0T3bIBbI, MPELNOXKEHNS

W noaaepxky. Ecnv Bbl ueHnTe
Hally paboTy, HAXKMUTE Ha KHOMKY
NOXXEPTBOBAHMS Ha HALLEM CaiiTe.
MbI 6narofapHbl BaM 3a Bally
noaaep>ky. Ecnu Bbl xoTute
NoAENNTHCH CBOUM MHEHMEM C
Hamw, BOCMONb3YTECh KOHTAKTHOM
(hOpMON HalLero camTa.

MMonyunTe yA0BONLCTBUE OT
HemeLkoro meanumHcKoro
XypHana!

Nadine Baume
Managing Director
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PoboTn3auns B OHKONOrMYECKou
BUCLiepanbHON Xvpyprum

Xvpypruyeckoe neyeHne
MOYEYHO-KNETOUHOrO paKka

[NocnenHve ycoBEPLUEHCTBOBAHMS
TPaHCKaTETEPHON UMMNIaHTaLmMK
aopTasibHOro KJanaHa v
YPECKOXKHOTO KOPOHAPHOr0
BMeLaTensCcTBa

[laTonorvs rpy AMHO-KIHOUYUYHOMO
COUNIEHEHNS: PALMOHANN3NPOBAHHDIN
XMPYPruYECKUiA anropuTm

MWHMMaIIbHO MHBA3MBHbIE JOCTYIbl
Mpw TOTanbHOW apTPONNacTMKe
Ta3006e4pEHHOro cycTaBa

Xvpypruyeckoe neyeHue
MHLMOEHTANOM HaANOYEYHNKOB

KauecTBo >Ku3Hu NauneHTos ¢
TPUreMUHasnbLHO HeBpanruen nocre
MMKPOBACKYSPHON JEKOMMPEeccum
KOpELLKa TPOUHUYHOTO HEpBa
MOAMULMPOBAHHBIM AOCTYMOM



Robotics In
Oncological Visceral

Surgery Po6oTu3aums B
OHKOJIOrMYEeCKOMN
BUCLiepanibHOMU
XUpyprum




Robot Assisted Surgery

Mareike Spindler
Dr. Johanna Kirchberg, MD
Prof. Dr. Jiirgen Weitz, MD

Introduction

In the last few years, robotic
surgery has left the niche for
visceral surgery on the way to
widespread use.

The most frequently used
surgical robot is the DaVinci
System by Intuitive Surgery.
Robotic surgery has been
developed by the military

in the late 1980s to provide
immediate surgical interven-
tions remotely (1) during war
scenarios.

The use of the surgical ro-
bot has grown exponentially
recently (2,3) and patients
increasingly show interest and
demand in robotic surgery
worldwide (4).

Potential advantages of the
surgical robot are, above all,
the three-dimensional view, the
multi-degrees of freedom of
the instruments and the elimi-
nation of the natural tremor. All
these factors are intended to
simplify in particular the finest
intracorporeal dissection, as
well as stitching and knotting.

A further advantage of the
surgical robot is the improved
ergonomics for the surgeon
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compared to conventional
laparoscopy. The surgeon

can sit relatively comfortably
and non-sterile on the robotic
console, while his or her head
and hands are supported by
the console.

On the other hand, the high
acquisition and running costs
remain as a major point of criti-
cism besides the still lacking
proof of superiority of robotic
surgical methods compared

to conventional laparoscopy in
most areas of visceral surgery
with little randomized trials.

A certain discrepancy bet-
ween the enthusiasm and the
insufficient level of evidence
worldwide has hence been
documented ().

This article aims to provide an
overview of the use of robotic
surgery in oncological visceral
surgery at our institution with
potential advantages and
disadvantages besides present-
ing current evidence for the
individual organ.

Keywords: robot-assisted
surgery, oncological visceral
surgery

BeepeHue

B nocnegaHue Heckonbko neT po-
60TW3MPOBAHHAS XVPYPrUst BbiLLNA
W3 HUALWIK 0ObIYHOW BUCLEPANBHON
XMPYPriv ¢ Lienbto 6onee LUMpOoKo-
ro npuMeHenus. Hanbornee 4acto
UCMONb3yemon PoboTUYECKOM
XMPYPrUYECKOM CUCTEMOI SBASETCS
DaVinci komnanuu Intuitive Surgery.
Po6oTnueckas xupyprus 6bina
paspaboTaHa BOEHHbLIMM B KOHLE
1980-x rogos, 4To6bl 06eCneunTs
CPOYHOE AMCTaHLMOHHOE XWpyp-
rnyeckoe BMeLWwaTenseTso (1) BO
BPEMS BOEHHbIX [EMCTBMIA.
Acnonb3oBaHue Xupypruyecknx
POBOTUYECKUX CUCTEM B MOCNEAHEE
BPEMS 3HAUMTENBHO BO3POCO
(2,3), v naumenTsI Mo BCeMy MUpY
BCE YalLle NPOSBASIOT MHTEPEC U
noTPe6HOCTb B POGOTUHECKUX XM-
PYPruyecKnx BMeLLaTeNbCTBax (4).

MoTeHumanbHbIMM NPEMMYLLECTBA-
MW MPUMEHEHNS XMPYPrUYECKOro
po6oTa SBNSTCS, NPEXAE BCErO,
TpexmepHoe 13obpaxeHue onepa-
LIMOHHOr O NOAS, MHOO CTENeHeN
CBOOO/b! ABWXXEHNS U OTCYTCTBUE
TpEMopa y MHCTPYMEHTOB.

Bce a1 hakTopbl 0c06EHHO ynpo-
AT TOHYANLLYIO MHTPAKOPMO-
parnbHy ANCCEKLMIO, & TaKXKe CLUM-
BaHwe 1 3aBs3blBaHue y3noB. Ewe

PoboTusnpoBaHHas xupyprus

OLHUM NPEUMYLLECTBOM XUpYPru-
4eckoi pobOTUHECKON CUCTEMBI SIB-
NAETCS yNyyLleHHas No CPABHEHMIO
C 06bI4HbIM NaNapoCKONMYECKUM
BMELLATENLCTBOM 3PrOHOMMKA.
Xvpypr MOXET OTHOCUTENBHO KOM-
(hOPTHO CMAETH B HECTEPMIIbHbIX
YCNOBMSX Y KOHCOMMYMPABEHMS,

B TO BPEMS KaK ero uim ee ronosa
W PYKW NOALEPXKMBAIOTCS 3TOW Xe
KOHCOJIbHO.

C [pyroii CTOpOHbI, BbICOKas
CTOMMOCTb 1 60MbLUME 3aTPaTbl Ha
3KCMyaTaumro 0CTat0TCS OCHOBHbI-
MM HejoCTaTKamu 3T0ro MeTOAQ,

W, KPOME TOro, 10 CUX NOp Nony-
YeHO Mano AOCTOBEPHbIX AAHHbIX,
[0Ka3bIBAIOLLMX MPEBOCXOACTBO
PO60TU3NPOBAHHBIX XMPYPrUYECKUX
METOZOB NPW UX CPABHEHNIO C
06bI4YHbIMW NANAPOCKOMMYECKUMMU

B 60MbLUMHCTBE 06NacTei BUC-
LiepanbHOM XMPYPrim, NOCKOMbKY
MPOBOAMANCH TONBKO HEGOMbLLME
paHAOMM3MPOBaHHbIE UCCNeaoBa-
Hus. [MoaTOMy BO BCEM MUPE BbINO
3acBUaETENbCTBOBAHO OMPELeneH-
HOE PacX0oXAeHNe MeXaY SHTY3u-
a3MOM MCMOMb30BaTh 3Ty METOAMKY
W HEAOCTATOUHbIM [OKA3ATENbHbIM
ypoBHeM (5) ee NpeuMyLLecTB.

Llenb aToun cTatbn — fathb Npeg-
CTaBneHne 06 MCMONb30BaHNM
XMPYPrUYECKON POBOTUHECKOI
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Fig. 1: Central preparation of the superior mesenteric vein during right

colectomy

Colorectal Robotic Surgery

Colorectal surgery has been
documented as one of the
main areas of application of the
surgical robot in Germany (3).
The possible additional poten-
tial of the surgical robot when
working in confined spaces, es-
pecially in the male pelvis, is to
protect sensitive nerve struc-

tures. In accordance, Kim et
al. showed significantly better
sexual function at 12 months
after robotic rectal resection
in their RCT when compared
to laparoscopically operated
patients (6).

Some studies have shown a
lower conversion rate when
compared to laparoscopic rec-
tal resection (7,8), especially in

PoboTusnpoBaHHas xupyprus

Puc. 1: Mpenapuposanme BepxHel OpbIXXeeyHoi BeHbl BO BPEMS MPaBOM KOIIKTOMMM

CUCTEMbI C €€ NOTEHUMANbHLIMM
npeuMyLLIecTBaMK 1 HelocTaTKamu
B OHKOJIOrMYECKOi BUCLEPANbHOM
XVPYPruv B HALLEM OTAENEHUM, U
KpoMe TOro, NpeAcTaBuTb UMe-
tOLLMECS laHHbIE NO OTAENbHbIM
opraHam.

KnioueBble cnoBa: po6oT - accu-
CTMPOBAHHAs! XMPYprusi, OHKONOT -
yeckas BUCLiepanbHas Xupypris

KonopekTanbHas po60Tu3upo-
BaHHas XMpyprus

KonopekTanbHas xupyprus siBns-
€7CS OAHON N3 OCHOBHbIX 0BnacTen
NPUMEHEHMS POBOTUHECKON CUCTE-
Mbl B ['epmanum (3).
[lononHUTENbHBIM NOTEHUMANbHBIM
MPENMYLLECTBOM MCNONb30BaHMS
XMpypruyeckoro poboTa npu
paboTe B OrpaHU4eHHbIX Mpo-




Robot Assisted Surgery

male and obese subgroups (9).
This effect might be a possible
result of the improved over-
view when working in narrow
areas.

A recently published review by
Prete et al. analyzing exclu-
sively RCTs found moderate
evidence of similar oncologic
quality with lower conversion
rate but longer operation

time comparing robotic to
laparoscopic surgery (10). The
level of evidence of colorectal
robotic surgery is relatively
high compared to other tumor
entities, as there are several
RCTs (6,9,11) and at least one
review of RCTs (10).

Robotic-assisted colon carci-
noma resection can be carried
out safely as well. A recently
published meta-analysis by

Ma et al. found a significantly
shorter length of hospital stay,
conversion rate, complication
rate and amount of blood loss
besides a longer operation time
in the short-term outcome of
robotic-assisted right colec-
tomy compared to laparoscopic
surgery (12). Since this meta-
analysis contains only one RCT
(13), this optimistic data must
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be interpreted carefully as the
risk of a selection bias in the
robot groups is very high here.
To our knowledge high-quality
data are not available exclusive-
ly for robotic left colectomy.

Especially when operating
within defined areas in one or
two abdominal quadrants, a
completely robotic approach
with or without intracorporal
anastomosis can be performed
with manageable effort.

Rectal resection often neces-
sitates the mobilization of

the left flexure extending the
procedure regularly over two to
three quadrants including the
small pelvis. Therefore, sur-
gery often is carried out with
intraoperative redirection of the
robotic system. Meanwhile,
however, techniques have
been developed to avoid such
replacement, as described by
Ahmed et al (14).

In our institution we apply
robotic surgery in all fields of
colorectal cancer surgery.

Gastric and Esophageal
Robotic Surgery

Laparoscopic gastric cancer
surgery with oncologically ad-

CTpaHCTBax, 0CO6EHHO B MOMOCTH
MY>KCKOrO Masnoro Tasa, SBfseTcs
BO3MOXXHOCTb 3aLUUTUTb YYBCTBU-
TENbHbIE HEPBHbIE CTPYKTYPbI.

B noateepxaexme atoro, Kim ¢
COaBT. B PaHAOMM3MPOBAHHbIX
KIMHMYeckux ucnbitanmsx (PKN)
noKasanu 3Ha4MTENBHO NYULLYHO CO-
XPaHHOCTb CEeKCyanbHOW (hyHKLM
y nauueHToB yepes 12 Mecsues
nocne po6oTU3NPOBAHHOW Pe3ek-
LM MIPSIMOI KMLLKM MO CPaBHEHWHO
C My>KHYMHaMW, KOTOpbIe Obln
NPOONEPMPOBaHbI TPAAULMOHHbBIM
nanapocKonu4eckum MeToaom (6).

HekoTopble uccneaosanns npo-
LEMOHCTPUPOBanu 60nee HU3KMiA
KO3(PPULIMEHT KOHBEPCHM NPH
1CNONb30BaHMM poboTa-xupypra no
CpaBHEHWO C 0BbIYHON Nanapocko-
NUYECKON Pe3eKLmMen NpsIMON KLL-
ku (7,8), 0CO6EHHO B noArpynnax
MY>XXUMH W TYUHbIX NauneHToB (9).

70T 3¢pheKT, BOSMOXKHO, SABNS-
€TCS Pe3yNnbTaToM yNyyLLEHHOr0
0630pa 0nepauroHHOro Nons npu
paboTe B 3TOM 06nacTy.

HenasHo ony6nukoBaHHbI 0630p
Pretec coaBT. C 3KCK/HO3NBHbIM
aranmsom PKI nposemoHcTpmpo-
Ban yMEepEeHHbINA LOKA3aTeNbHbIN
YPOBEHb aHANOMMYHOrO Ka4ecTsa
OHKOXMpYpriv ¢ 601ee HU3KUM

PoboTusnpoBaHHas xupyprus

KO9(PhULMEHTOM KOHBEPCUM, HO
6onee AMTENbHBIM BPEMEHEM
onepauuy npu cpasHeHnn pobo-
TU3MPOBAHHbIX BMELLATENBCTB C
nanapockonuyeckumu (10).

[lokazaTtenbHblil ypoBeHb Npu
WccneaoBaHNM KONOPEKTaNbHOM
Po60TU3NPOBAHHOM XUPYPriK 5iB-
NSIETCS OTHOCUTENBHO BbICOKWM MO
CPAaBHEHWIO C XMPYpPrieit onyxonei
APYrUX NOKANM3aLmii, TaK Kak y>xe
6b1110 NPOBEAEHO HECKOMbKO PKW
(6,9,11) n coenaH, kak MUHAMYM,
OLMH 0630p 9TUX UCCNES0BAHWIA
(10).

Takxe BbINOnHUMA 1 6e3onacHa
po60T-acCUCTUPOBAHHAS PE3eK-
LMS KAPLMHOMbI TONCTON KULLIKM.
HenasHo ony6n1koBaHHbIi
MeTa-aHanu3 Ma ¢ coasT. nokasan
3HauMTENbHO 60Nee KOPOTKYHO NpPo-
LOSDKMTENBHOCTb NPebbiBaHNS B
cTaumoHape, MeHbLU1e Koadphuum-
€HT KOHBEPCMM, YACTOTY OCOXHE-
HUWIA M KONIMYECTBO KPOBOMOTEPH, a
TaKkxe 6onee ANUTENbHOE BPEMS
onepauum npu uccneaoBaHmn
KpaTKOCPOYHOrO pesynbTaTa
pO60TU3MPOBAHHOK NPABOCTOPOH-
Heli KONI3KTOMMM MO CPABHEHMIO C
aHarnornyHon TpaANLIMOHHOM nana-
POCKONMYECKO onepauneit (12).
[Mockonbky 9TOT MeTa-aHanm3
BKJOYAET TOMbKO 0fHO PKW
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Robot Assisted Surgery

equate D2 lymphadenectomy
and reconstruction is highly
complex and needs adequate
experience (15). Therefore, the
robotic reconstruction by hand
sutured esophagojejunostomy
might be a potential advantage
over conventional laparoscopic
surgery (16). The proof of this
in high-quality RCTs is pending,
however.

Chen et al. published the most
recent meta-analysis (17),

the evaluated studies were
exclusively clinical observa-
tional studies. As described

in previous entities, surgery
time was significantly longer in
robotic gastrectomies, mean
blood loss was 24.38 ml lower,
time to oral intake was 0.23
days earlier. No differences

in hospitalization, morbidity,
mortality, harvested lymph
nodes or recurrence rate were
reported.

Oncologically, no differences
in OS, DFS and recurrence rate
were shown (18,19). Some
authors found lower morbid-
ity and complication rates in
robotic gastrectomy (20,21).
Esophageal resections in ma-
lignant diseases are associated

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

with high perioperative morbid-
ity. Especially pulmonary com-
plications after open abdomino-
thoracic esophageal resection
represent a great concern and
were shown to be significantly
reduced by minimally invasive
methods (22).

A problematic phase of the
operation is naturally the at-
tachment of the anastomosis,
which might technically be
simplified by the robot's advan-
tages.

Currently, there are no RCTs
or meta-analysis comparing
robotic and minimally invasive
esophageal resection in malig-
nant disease.

After the robotic-assisted
esophagectomy had proved

its oncological effectiveness
(23), a RCT by Van der Sluis et
al. reproduced the morbidity
benefits of the robot-assisted
minimally invasive procedure
over the open technique with
comparable short- and long-
term oncological outcome (24).

In several retrospective stud-
ies similar results were found
between video- and robot-

(13), 9T ONTUMUCTUYHbIE faH-

Hble CNeflyeT MHTEPNPETMPOBAaTL
OCTOPO>XKHO, Tak Kak 04eHb BESIUK
PUCK OLLMOKM 0T6OPA NALMEHTOB B
rpynnbl pO60TU3NPOBAHHOW X1PYP-
run. Hackonbko HaMm U3BECTHO, ellie
OTCYTCTBYHOT JOCTOBEpPHbIE AaHHbIE
UCKIIOYMTENBHO Anst po60TM3NPO-
BAHHO NEBO KONIKTOMMM.

Mpu pa6oTe B onpeseneHHbIx 0bna-
CTSX B OAHOM MW [iBYX BPHOLLHBIX
KBaApaHTax, NofIHOCTbO Po6o-
TM3MPOBAaHHbINA NOAX0N C Ui 6e3
WHTPaKopnopasbHOro aHacToMo3a
NErko OCYLLECTBUM.

Pesekums npsiMoii KULLKW 4acTo
TpebyeT MOBUAM3ALMM NEBOTO
n3ruba, 4to TpebyeT pacLLmMpeHus
ONepaumMoHHOro nons Ha ABa-Tpu
KBaApaHTa, BKIKYas Marblii Tas.
[MoaToMy XMpypruveckoe BMe-
LIaTeNbCTBO 4acTo NPOBOANTCS
C MHTPaonepaumoHHbIM NepeHa-
npasnieHeM po6oTU3MPOBAHHOM
cucTeMbl. B T0 Xxe camoe Bpems,
kak onucan Ahmed ¢ coasT (14).
6blv paspaboTaHbl METOALI, Mo-
3BOASAIOLLME U30EXATb ITOT 3Tan
onepauum.

B HalueM 0TAeNeHN Mbl LUIMPOKO
MPUMEHSIEM POBOTUUECKYH CUCTEMY
BO MHOrMX 0611ACTSIX OHKOMOrUYe-
CKOW KONOPEKTATbHOW XMPYPruu.

PoboTusnpoBaHHas xupyprus

Po6oTusupoBaHHas xupyprus
enyaka u nuwesopaa

Jlanapockonuueckas xupyprus
paka >enyaKa ¢ COOTBETCTBYHOLLEN
Tpe6oBaHusM OHKonoruu D2-
NMMCALEHIKTOMUEN U PEKOHCTPYK-
LiMeit 04eHb CnoxHa u Tpedyet
6onbLuoro onbiTa (15). Moatomy
po60oTUYECKAs PEKOHCTPYKLMS C
330(har0etOHOCTOMOM C UCTOMb-
30BaHNEM PYyYHbIX LIBOB MOXET
UMETb NOTEHUMANbHBIE NPEUMYyLLE-
CTBA M0 CPABHEHMIO C TPAAULIMOH-
HO¥ NTanapoCKONUYECKON onepavy-
eil (16). OgHako gokasaTensCTea
3TOr0 B X04€e [0CTOBEPHbIX PKI
TOMBKO OXXMAALOTCS.

B HenasHo ony6nukosaHHOM Chen
W coaBT. MeTa-aHanmae (17) oue-
HeHHble IaHHbIE ObIN UCKIHUM-
TeMbHO PesynbTaTamn KMIMHUYECKMX
HabnoaaTenbHbIX UCCNEA0BaHMIA.
Kak y>xe 6bIn0 onucaHo paHee, npy
PO60TM3NMPOBAHHOM FraCTPIKTOMMM
MPOAOIXNTENBHOCTL Onepaumnm
6bina 6onblue, CpeaHss KPOBOMO-
Tepsi 6bina Ha 24,38 MN MeHbLLe,
Ha4ano nepopanbHOro npueMa
ALY 661710 Ha 0,23 AHS paHbLUe.
He coobianock 06 0TANUmMSX No
AUTENbHOCTY rocnuTanu3aumum,
MOKa3aTEeNH OCNOXKHEHMIA 1
CMEPTHOCTY, KONMYECTBY yaaANeH-
HbIX IMMAATUYECKMX Y3NI0B UK
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PoboTusnpoBaHHas xupyprus

Fig. 2: Mediastinal dissection of the esophagus with lymphadenectomy at the Puc. 2: [Juccekums nuilesosa B CPpeSOCTEHNM NPU a0PTanbHOM NMMMALEHIKTOMUM

aorta

assisted minimally invasive
procedures in the short-term
outcomes regarding the
number of harvested lymph
nodes, length of hospital stay
or postoperative complications
(25,26).

In our institution, gastrec-
tomies without extensive
infiltration of the distal esopha-
gus and all abdominothoracic
esophageal resections in T1-T3
tumors are routinely performed
robotically. The abdominal part

of abdominothoracic esopha-
geal resections is performed
laparoscopically or robotically
and the thoracic part is per-
formed robotically if there are
no contraindications for mini-
mally invasive surgery.

The total robotic approach of-
fers massive potential benefits
for patients, in terms of quicker
mobilization, lesser pulmo-
nary complications and lesser
wound complications in our
experience.

4acTOTe PELMANBOB 3a60NEBaHNS.
Mpu OHKOMOrKM4eckMx 3a6oneBaHu-
X He 6bINI0 BbISBNEHO Pa3nnynia no
o6LLei BbIXnUBaemocTu, 6e3peun-
AVMBHOM BbIKMBAEMOCTY W 4acToTe
peumnansos (18,19). HekoTtopble
aBTOpbl 06Hapy>xum 6onee
HU3KYH CMEPTHOCTb W MOKa3aTeNb
OCTOXXHEHWIA NOCAE BbINOSHEHNS
po60TM3MPOBAHHOM FaCTPIKTOMUM
(20,21).

Pesexumn nuwuesoaa npu 3nokave-
CTBEHHbIX 3a6051€BAHUAX CBA3AHbI
C BbICOKOIA NepuonepaLmoHHOM

3a6onesaeMocTbio. OcobeHHO
CEPbE3HYIO NPO6IEMY NPeACTaBNS-
0T NEroYHbIE OCNOXHEHUS nocne
OTKPbITON a6LOMMHOTOPAKAbHOM
pe3eKLummn NULLEeBoAa, v BbINo no-
Ka3aHo, 4TO X MOXHO 3HAUMTENb-
HO YMEHbBLUWNTb MU MPUMEHEHUU
MMHUMAbHO MHBA3WBHbLIX METOL0B
(22).

CambImM Npo6reMHbIM 3TanoM
onepaumm SBNISIETCS HANOXEHME
aHacToM03a, 4TO TEXHUYECKU MO-
XET 6bITb YMPOLLEHO 3a CHET Npe-
UMyLLECTB POBOTUYECKOrO METOSA.
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Robot Assisted Surgery

Fig. 3: Robotic Pancreaticojejunostomy

Pancreatic Robotic Surgery

Currently, there are no RCTs
comparing robotic to laparo-
scopic pancreatic resections.
Meta-analysis for robotic distal
pancreatectomies showed
higher rates of spleen pres-
ervation besides a lower rate
of conversion and a shorter
hospital stay with higher costs
when compared to laparoscop-
ic resection (27).

Other authors could not repro-
duce those results and found
equal outcomes between the
two techniques (28).

Due to the high complexity

of the procedure, no meta-
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analysis are currently available
for robotic pancreatoduodenec-
tomy, whereby safety and
feasibility were already demon-
strated (29,30).

To date, we routinely apply
the robot in distal pancreatec-
tomies and in highly selected
cases of pancreatoduodenec-
tomy.

In our experience, robotic distal
pancreatecomy is technically
feasible whereas the advan-
tages over laparoscopic distal
pancreatecomy are negligible.

The procedure of robotic
pancreatoduodenectomy is

Puc. 3: Po60Tn3npoBaHHast NaHKpeaToetoHOCTOMNS

B HacTosiLLee Bpems OTCYTCTBYHOT
PKW unu meTa-aHanuabl, cpas-
HWBAtOLLME POBOTU3UPOBAHHYHO

1 06bIYHYIO MUHAMATBHO MHBA-
3MBHYIO PE3EKLMIO MULLEBOAA NP
3110KAYECTBEHHbIX 3a60N1€BaHNSX.
Mocne Toro, Kak 6bina fokasaHa
3pheKTUBHOCTb POBOT-AcCUCTH-
POBAHHOM 330(paraKTOMUK Npu
OHKOMOr4eckux 3a60neBaHusx
(23), Van der Sluis ¢ coasT. ¢
nomoLubto pesynbtartos PKA
NPOLEMOHCTPMPOBANM NPEnMYyLLe-
CTBa PO6OTUYECKON MUHUMATIBHO
MHBA3WBHO XMPYPriM OTHOCUTENb-
HO NoKa3aTtens 0CNOXHEHWA Npu
CpaBHEHUN C OTKPbITOW Onepauum
NPV COMOCTaBUMbIX KPAaTKOCPOUHBIX
W LONTOCPOYHbBIX OHKOSIOMMYECKMX
pesynbTarax (24).

B Heckomnbkux peTpocneKkTUBHbIX
UCCNEf0BaHNSX aHANOTMYHbIE
pe3ynbTaThbl 6bIv NOyYeHb!

MpK CPaBHEHUN KPATKOCPOUHbIX
pe3ynbTaToB BUAEO- 1 po6OTO -
aCCUCTMPOBAHHbIX MUHUMATBHO WH-
Ba3WBHbIX OnepaLiuii, KacaroLUnXcst
KONMYECTBA yAaneHHbIX umdary-
YECKMX Y3710B, MPOAOSKUTENBHOCTH
npe6biBaHMs B CTaLMOHAPE UK
MOCNEONepaLMOHHbIX OCTIOXHEHNIA
(25,26).

B Hawuem 0TaeneHun racTpakToMmm
npu pake 6e3 0BLLIMPHOI MHAMITL-
Tpaumu AMCTanbHOro 0TAena nuile-
BOJa M BCe abAOMWHOTOPaKanbHble
pe3exumM NULLEBOA MPX ONYXOnsX
T1-T3 06bI4HO BbINONHSOTCS C MO-
MOLLbHO POBOTUYECKON CUCTEMDI.
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probably the most complex
robotic operation and the learn-
ing curve is flat. Compared to
laparoscopic pancreatoduo-
denectomy, the reconstructive
phase (panceraticojejunostomy,
hepaticojejunostomy) is facili-
tated by usage of the robot.

Robotic Liver Surgery

Data on robotic liver surgery
also is rare. Existing studies
include various tumor entities
and types of liver resection
techniques and are therefore of
limited significance.

Meta-analysis show higher
blood loss and longer operat-
ing times besides comparable
conversion rates, length of
hospital stay and morbidity in
robotic surgery when com-
pared to laparoscopic proce-
dures (31,32).

Currently, we give precedence
to laparoscopic liver surgery
over robotic liver surgery.

In our opinion, the usage of the
robot in liver surgery is limited
as there currently is no optimal
dissection device for parenchy-
mal dissection available.
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Conclusion

Robotic surgery is feasible in
nearly all types of oncological
visceral operations and offers
comparable advantages to the
patient as minimally invasive
surgery.

The learning curve in complex
robotic procedures as pancre-
atic resections or abdomino-
thoracic esophageal resection
is flat.

We see relevant advantages
of the robotic approach in the
application of complex gastro-
intestinal or hepatobiliary anas-
tomoses over the minimally
invasive approach.

If these potential benefits
result in significant, quantifiable
advantages for each patient

is not sufficiently proven yet,
as RCTs are scarce. There is

a high need of international,
multicentric RCTs comparing
robotic to minimally invasive
procedures in oncological vis-
ceral surgery.

YpaneHve GpHOLIHON YacTy nuLle-
BOAA Npy1 ab0MUHOTOPAKANbHBIX
PE3EeKLMSIX BbINONHAETCS nanapo-
CKOMUYECKUM U1 Po6OTHU3NPOBAH-
HbIM METOZOM, a rPyAHOM YacTy - C
MOMOLLBK) POBOTUHECKON CUCTEMBI,
€CNY HEeT NPOTUBOMOKA3aHMIA NSt
MUHUMATbHO MHBA3WBHO XMPYp-
ruu.

Halu onbIT nokasbiBaeT, YTO MOSHO-
CTbH POBOTU3NPOBAHHBIA NMOAXOS,
06€CneUnBaET 3HAUNTENbHbIE
noTeHUMabHble NpeuMyLLecTBa
ANs nauneHToB — 6onee BbICTPYHO
MOGUIN3ALMIO, MEHBLLE NErOYHbIX U
PaHEBbIX OCMOXHEHNM.

PoboTusupoBaHHas xupyprus
NOKeNYA0YHOM Xenesbl

B HacTosiLee Bpems eLle He npo-
Boannmucs PKW, cpasruBatowme
pe3ynbTathl PO6OTU3NPOBAHHBIX

1 TanapOoCKOMMYECKNX Pe3eKLMi
noJKenyA04HON Xenesbl.
MeTa-aHanu3bl po6oTU3NPOBAHHON
AMCTaNbHOM NaHKPeaTaKToOMUK no-
kasanu 6onee BbICOKME MoKasaTenm
COXPaHEHMS CENE3EHKN, 1, KPOME
TOr0, 60/1€€ HU3KMIA KOIHOULIMEHT
KOHBEpPCUM 1 6onee KopoTkoe
BpeMsi rocnuranusauum ¢ 6onee
BbICOKOW CTOMMOCTbIO MPOLieaypb!
MO CPABHEHMIO C NAnapockonuye-
CKOV pesexuneit (27).

PoboTusnpoBaHHas xupyprus

[pyrue aBTopbl He CMOrv Nof-
TBEPANTD Takue pesynbTaTbl U
NPOLEMOHCTPMPOBANK OTCYTCTBUE
CTaTUCTUYECKN [OCTOBEPHbIX OT-
TMYMIA NPU UCTIOMb30BAHMM 060MX
MeToz0B (28).

13-3a NOBbILLEHHOW CNIOXXHOCTH
BMELLATeNbCTBA B HACTOSLLEE
BpeMsl OTCYTCTBYHOT MeTa-aHanm3
NPUMEHEHUs pO6OTU3MPOBAHHOM
naHKpeaToyoLeHIKTOMMK, B TO
e BpeMs €€ BbINONHUMOCTb Y
6e30MacHOCTb Y>Ke 6bINn onucaHb!
(29,30).

Ha cerofHsWHKiA feHb Mbl perynsp-
HO NPUMEHSIEM XVPYPTUYECKOro
pob0oTa Npy AMCTanbHOM MaHKpe-
aTaKTOMMUM, W, B TLLATESLHO OTO-
OpaHHbIX Clyyasx, Mpu NaHkpearTo-
AyoneHakTomuu. Kak nokasbiBaeT
Halla npakTuka, po60TU3MPOBaH-
Has AUCTaNbHAs NaHKPEeaTaKTOMMS
TEXHUYECKM BO3MOXKHA, OfHAKO

ee NpenMyLLECTBA N0 CPABHEHMIO
C 06bI4HOM NTANAPOCKONMUECKON
AMCTaNbHOW NaHKpeaTekoMueN
HE3HAYMTENbHDI.

Mpouefypa pob0TM3NMPOBaHHOM
naHkpeaToayoAEHIKTOMUM SBNS-
€TCS, BEPOSITHO, CAMOM CIIOXHOM
Po60TM3MPOBAHHOM Onepaumen, no-
3TOMY KpuBas 06y4eHmnst 0CTaeTCs
MOCKOM.
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CnenyeT 0TMETUTb, 4TO MO CPaBHE-
HUMIO C MOMTHOCTbIO NanapocKonuye-
CKOM NaHKkpeaToayoAeHIKTOMMEN,
PEKOHCTPYKTUBHYIO (hasy onepaumm
(maHKpeaToeroHOCTOMMIO, rena-
TUKOEKOHOCTOMMIO) MPK UCMONb-
30BaHMM POBOTUHECKON CUCTEMBI
BbINOMHMTD flerye.

Po60Tu3upoBaHHas xupyprus
neyeHu

[laHHbIX N0 po60TU3MPOBAHHOI
XMPYPrum neyvern HeLoCTaTouHo.
[poBeLeHHbIE MCCeoBaHUs
BKJ/IHOYAIOT Pa3nnyHbIe OMyxXoNeBble
06pa3oBaHmst 1 TUMbl pe3eKLnm
neyeHu, U NO3TOMY UMEOT OrpaHu-
YEHHOE 3Ha4eHMe.

MeTa-aHanu3bl NokasblsatoT 6011b-
LU0 KPOBOMOTEPHO M NPOJOIIKM-
TENbHOCTb OMepaumn, 1 CoNoCcTaBu-
Mble nokasaTenm KoaduumeHTa
KOHBEPCMM, BpEMEHM NpebblBaHus
B CTaLMOHape W nokasatens
OCIOXHEHWIA Npu PO6OTU3NPO-
BaHHOW XMPYPriv N0 CPABHEHMIO C
06bI4YHbIMW TANAPOCKONMYECKUMM
onepaumsmu (31,32).

B HacTosiLiee BpeMst Mbl 0TaeM
NPELNOYTEHNE TPaAULMOHHON
Nanapockonu4ecKoi XMpyprum ne-
yeHu. o HalleMy MHEHWHO, UCNOTb-
30BaHMe POBOTUHECKON CUCTEMI

PoboTusnpoBaHHas xupyprus

B XMPYPrUW NEYEHN OrpaHnyieHo,
MOCKOMbKY B HACTOSILLIEE BPEMSI HE
CyLLECTBYET OMTUMASLHOIO YCTPOiA-
CTBa ANst AMCCEKLMN NEYEHOUHOM
NapeHX1MbI.

3aknioueHue

Po60Tu3npoBaHHas xupyprus
BO3MO>XHA NPaKTUYECKN Npu BCEX
BMAAX OHKOMNOrMYECKMX BUCLiepasb-
HbIX Onepauni n obecneunsaeTt
NauneHTy NPeuMyLLEeCTBa, CPaBHM-
Mble C TaKOBbIMM NP MUHUMATBHO
WHBA3MBHOW XMpPYpPruu.

Kpusas 06y4eHns METOLAM CNOX-
HOW PO60TU3NPOBAHHO XMPYPriK,
TaKUM KaK pe3exunst Noaxeny-
[LO4HOIA XKene3bl v abAoMUHO-
TOpaKanbHas pe3ekumst NuLLeBoja
— nockas.

Mb! yBUAENM HEKOTOPbIE NPEUMY-
Liectsa NPUMEHEHNA p060TVI3VIp0-
BaHHOM CUCTEMbI B Clly4ae COX-
HbIX XXeNy404YHO-KULLEYHbIX Ui
renaTobmnMapHbIX aHaCTOMO30B No
CpaBHEHWIO C 06bIYHbIM MUHUMATTb-
HO MHBA3MBHbLIM METOAO0M.

O6ecneunBatoT i NOTEHUMANbHbIE
npenMyLLecTBa POBOTUHECKOM
XMPYPrumn CTABUIbHbIN YNYULLEHHbIi
pesynbTaT y KaxAoro naumeHTa
eLLe TOUHO He BbISICHEHO, MOCKOJb-
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Facts and Figures About
Renal Cell Carcinoma

Renal cell carcinoma or kidney
cancer accounts for 2-3% of all
cancers and its incidence has
increased worldwide over the
last 20 years. In 2013, kidney
cancer was diagnosed in ap-
proximately 350.000 people
worldwide making it one of the
ten most frequently occur-

ring cancers [1]. It represents
the most common malignant
tumor of the kidney and its
incidence peaks in patients
aged 60 to 70 witha 1.5to 1
male predominance [2]. While
arterial hypertension, obesity,
smoking, and having a first-
degree relative with renal cell
cancer are known risk factors
for developing kidney cancer,
the impact of specific carcino-
gens, stone disease, or viral
hepatitis is still not clear [3, 41.
Due to an improvement in
diagnostics with widely avail-
able ultrasound and com-
puted tomography most kidney
tumors are found incidentally
meaning that they have caused
no symptoms. This aspect
goes together with a detection
of smaller tumors in very early
stages leading to a benefit for
patients [5]. The SEER (Surveil-
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Surgical Manage- Xupypruieckoe
ment of Renal
Cell Carcinoma

lance, Epidemiology, and End
Results Program) database
states that the 5-year relative
survival rate for localized renal
cell cancer is around 90%.

The standard and recom-
mended treatment option for
renal masses at a localized
stage is surgery. Over the last
decades there has been a great
progress in technigues with
the implementation of robotic-
assisted surgery being the
latest trend in minimal-invasive
surgery.

Keywords: renal cell carci-
noma, partial nephrectomy,
radical nephrectomy, robotic-
assisted surgery, laparoscopic
nephrectomy, robotic-assisted
partial nephrectomy

Radical or Partial
Nephrectomy?

Historically open radical
nephrectomy has been the
standard therapy for all sizes
of tumors since first described
in the late 1960s [6]. Open
radical nephrectomy can be
performed by flank, midline,
or subcostal incision. With

the rise of minimal-invasive
surgery, laparoscopic radical
nephrectomy was investigated

Jie4eHue

NO4Ye4Ho-

KNeToYHOro paka

DaKTbl 0 N0OYEYHO-KNETOYHOM
pake

Ha nouey4Ho-KNeToUHYH KapLMHOMY
UK paK noyku npuxopntes 2-3%
BCEX PakoBbIx 3a60neBaHni, 1 3a
nocnegHue 20 neT 3a601eBaeMOCTb
9TUM PakoM No BCEMY MUpY YBe-
nuannack. B 2013 rogy pak noyku
ObIN AMarHoCTMPOBaH MPUMEPHO Y
350 000 uenosek BO BCeM MUpE,
4TO [ienaeT ero O4HUM W3 [ecs T
Hanbonee 4acTo BCTPEUAOLLMXCS
BMIOB paka [1]. OT0T BUA paka
npeacTasnseT cobon Hanbonee
PacnpoCTPaHEHHYHo 310Ka4eCTBEH-
HYI0 OMyXOJb NOYKM C NUKamu
3abonesaemMoCTy B Bo3pacTe 0T 60
1o 70 net ¢ npeobnagaHnem B co-
OTHOLLEHUN 1,5:1 y My>unH [2].

B T0 Bpemst Kak apTepuanbHas
TUNEePTEH3MS, OXXMPEHNE, KypeHue
W Hann4me POACTBEHHWUKA NEPBOA
CTENEHM C MOYEUHO-KNETOUHBIM
PaKOM SBASKOTCS U3BECTHLIMM
(hakTopamu pucka pas3suTus paka
MOYKM, BIUSHUE CNIELMUHECKUX
KaHLEepOreHoB, MO4eKaMeHHOM
60MNE3HM MK BUPYCHOrO renatuTa
Ha pasBuUTWe 3TOrO paxka Ao cyx nop
He BbISICHEHO [3, 4].

bnarogaps ynyueHuio amarHocTu-
K1 C MOMOLLIbIO LUMPOKO pacmnpo-
CTPaHEHHOT0 yNbTPa3ByKOBOro
NCCre0BaHNs U KOMMbOTEPHOM
Tomorpacpum (KT), 60MbLUMHCTBO

onyxoneii nouex 06HapyXXMBaOT
Cry4anHo, KOria OHY eLLE He Bbl3bl-
BatOT HMKaKWX CUMNTOMOB. Takxe
3a CYET NPUMEHEHNS STUX METOL0B
BM3yanmM3auum NpomcxoanT 0BHapy-
XEHWe 60Mee MENKNX OMyXonen Ha
04eHb PAHHUX CTafMSX, YTO YIyY-
LuaeT NporHo3 3aéonesaxus [5].
basa aanHbIx SEER (Mporpammei
3MMaHaA30pa, SM1AEMUONOTMN 1
KOHEUHbIX Pe3y/bTaToB) YTBEPXK-
[aeT, 4To NokasaTenb 5-neTHei
OTHOCUTENbBHOM BbIKMBAEMOCTH
NPV NOKaNM30BaHHOM MOYEUHO-
KNEeTOYHOM pake COCTaBASET OKONO
90%. CTaH#apTHbIM 1 PEKOMEHYe-
MbIM BapUaHTOM NEYEHUS OMyXonen
MOYEK Ha NIOKANIM30BAHHOM CTafmK
SBNSAETCS XMPYPruveckoe BMeLLa-
TENbCTBO.

3a nocnefHve AecSTUNETUS Obin
[OCTUrHYT 3HAUMTENbHbIA NPO-
IPECC B XMpyprv paka noyku 3a
CHET NPUMEHEHNS POBOTUHECKOM
XMPYPrUYECKO CUCTEMBI, BNSHO-
LeiCs NocneaHen TEHAEHUMEN B
MMWHW-UHBA3UBHON XVPYPruu.

KnioueBble cnoBa: no4e4Ho-kne-
TOYHbIW paK, YacTU4Has HehpaKTo-
MUS, paanKanbHas HehpakToMKS,
po60T-accUCTUPOBAHHAS XUPYPrus,
nanapockonnyeckas HehpaKTOMMSI,
po60T-acCMCTUPOBAHHAS YaCTHy-
Hast HedppaKToMus
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Fig. 1: CT scan showing a right-sided renal tumor (marked

red)

in several studies. While the
oncological outcomes have
shown comparable results the
laparoscopic approach dem-
onstrated significantly shorter
hospital stays, less postop-
erative pain, shorter recovery
time, and less blood loss during
the operation [7-10]. Complica-
tion rates for both procedures
are low [11]. Therefore, today
the laparoscopic nephrectomy
is the standard treatment for
tumors that are bigger than
7cm and cannot be treated by
a partial nephrectomy as long
the minimal-invasive approach
is reasonable concerning func-
tional, oncological and post-
operative outcomes.

Contrary to radical nephrec-
tomy in partial nephrectomy or
nephron-sparing surgery only

the tumor is excised to keep
as much normal kidney tissue
as possible. This might require
the temporary occlusion of the
vessels leading to the kidney
(ischemia). After the removal
of the tumor any open vessels
and the urine collecting system
is closed by sutures and the
kidney capsule is reconstruct-
ed. In the past this surgical
technique was reserved for
patients with only one function-
ing kidney due to anatomical

or functional reasons, bilateral
kidney tumors or a very high
risk of chronic kidney disease
if the whole kidney would

have been removed. With the
already mentioned detection of
kidney cancer in early stages
partial nephrectomy, nowadays
all guidelines recommend

Puc. 1: KT, nokasbiBatoLLast ipaBoCTOPOHHIOK OMyX0Jib MOUKM

(oTMeyeHa KpacHbIM)

PaavkanbHas unu yacTuyHas
HedpakTomua?

WcTopmrueckun 0TKpbITas pagukanb-
Hast HedppaKToMMs Bbina CTaHAapT-
HOVi Tepanuelt 4ns onyxonei BCex
pa3mepos ¢ KoHua 1960-x rogos,
korAa Bnepsble 6bina onucaxa [6].
OTkpbiTas paavkansHas Hedhpak-
TOMUSE MOXET ObITb BbINOSIHEHA C
MOMOLLbHK 6OKOBOr0, CPeAMHHOrO
WUAn NOAPE6EPHOTO XMPYPrUYeCcKoro
pocTyna.

C passuTieM MUHUMAIbHO-MHBA-
3MBHOW XMPYPrimM nanapockonuye-
cKasl paavkanbHas HehpaKToMmS
Obina U3yyeHa B HECKONbKMX UC-
cnenosaHusix. HecmoTps Ha To, 4To
OHKONOrMYeckue pes3ynbTaThbl ABYX
BMZOB Onepavyii 6bnn aHanoruny-
Hbl, 1aNapOCKONMYECKMIA NOAXOS,
OT/INYANCS 3HAUMTENBHO 6onee
KOPOTKMM MpebbiBaHNEM B CTALMO-

Hape, MeHbLUMM MOCMeonepavLmoH-
HbIM 60N1EBLIM CUHAPOMOM, 60nee
KOPOTKMM BPEMEHEM BOCCTaHOBIe-
HUS ¥ MEHbLUEN NOTEPEi KPOBU BO
Bpems onepaumu [7-10]. Mpu 06omx
BMAax onepauuin 0TMEHANCS HU3KMIA
nokasaTenb OCMOXXHeHwiA [11].

B cuny BbileckasaHHOr0, CEroaHs
nanapockonunyeckast HehpaKToOMmS
ABNSETCS CTaHAAPTHbIM METOAOM
NEeYeHus onyxonei pasmepom
6onee 7 CM ¥ He NMOANEXALLMX
NIEYEHWO C MOMOLLbH YACTUYHOM
HEPPIKTOMUM, ECIIU MUHUMATTEHO-
WHBA3MBHbIN NOAX0A ONpaBAaH

B OTHOLLIEHUN (DYHKLIMOHABHBIX,
OHKOMNOTNYECKMX W Mocneonepawy-
OHHbIX PE3y/nbTaTOB.

B oTnmnume 0T pagukansHoi
HEePAKTOMUM, MPU YACTUYHOM
HeOPAKTOMUM MK HEPPOH-CO-
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Fig. 2: Laparoscopic excision of kidney cancer

performing a partial nephrec-
tomy in all small renal masses
as several studies were able to
demonstrate an equal oncologi-
cal control (5-year disease-spe-
cific survival up to 96%) of the
tumor comparing partial with
radical nephrectomy [12-14].
Furthermore, the use of partial
nephrectomy seems to have

a long-term protective effect
for cardiovascular diseases like
arterial hypertension, cerebro-
vascular disease, and coronary
artery disease [15].

“Classic” Open Partial
Nephrectomy Versus Laparo-
scopic Partial Nephrectomy
Similar to radical nephrectomy,
partial nephrectomy can also
be performed either open or
laparoscopically. When per-
formed at centers with high
laparoscopic expertise the
results of both approaches are
comparable from an oncologi-
cal standpoint in progression-
free and overall survival. In
laparoscopic partial nephrec-

tomy the intraoperative blood
loss is less and major com-
plications seem to be equal.
Due to the challenging nature
of the laparoscopic technique
the operation and the ischemia
time is longer in laparoscopic
partial nephrectomy. On the
long run this does not seem to
affect the kidney function as
studies were able to show that
3.6 years after surgery there
was no significant decrease in
kidney function comparing both
techniques [16-20].

Robotic-assisted Partial
Nephrectomy

In 2000 the therapeutic ar-
mamentarium was enhanced
by the introduction of the Da
Vinci® Surgical System which
was used in the beginning

to perform robotic-assisted
laparoscopic prostatectomy for
prostate cancer and later also
utilized for robotic-assisted lap-
aroscopic partial nephrectomy
[21]. In robotic-assisted surgery
the surgeon sits at a console

MoyeyHo-KNeTOUHbIH paK

Puc. 2: ﬂaﬂapOCKOHMHeCKaﬂ SKCLM3MA paka no4ku

XpaHsItoLLEH onepavnm, nccekaroT
TOMBKO ONYXO0Jlb, YTOObI COXPAHUTH
Kak MOXHO 60/bLLIe HOPMAbHOM
MOYEYHON TKaHW. OTO MOXET Mo-
TpeboBaTh BPEMEHHO OKKIKO3MM
COCYL0B, BeAyLMX K NOYKe (1we-
muu). Mocne yaanesns onyxonm 3a-
KPbIBAKOT LUBAMK Nt06bIE OTKPbITbIE
COCY bl W MOYEUHO-JIOXAHOUHYHO
CUCTEMY 1 PEKOHCTPYMPYIOT o-
YeyHas kancyna.

B npoLuniom aTOT Xupypruyeckuii
MeTOp Obli 3ape3epBrpoBaH Ans
NauUNeHTOB C AMHCTBEHHOMN YHK-
LIMOHMPYIOLLIEH NOYKON BCNEACTBUE
AHaTOMUYECKNX 1M DYHKLMOHATTb-
HbIX MPUYNH, [BYCTOPOHHWX Ony-
X0Nei NOYEK MK O4EHb BLICOKOrO
p1CKa PasBUTMS XPOHUYECKOTO
3a60neBaHuns NoYeK B Cryvae
yAaneHust BCei nouKu.

KpoMe y>xe ynoMsHyTOM 4acTUYHOM
HePIKTOMUM, B CIyyae Bbl-
SIBNEHMS paka NoYKM Ha PaHHUX
CTaausix, B HaCTosILLeE BpeMs BCe
PYKOBOACTBA PEKOMEHYHOT Bbl-
MOSHATD YaCTUYHYIO HECDPIKTOMUIO
Npu BCEX HEBOMbLLNX NOYEUHbIX

HOBOOOPA30BaHMsIX, TaK Kak He-
CKOMNbKO UCCNEAO0BaHWIA CMOT N
NPOLEMOHCTPMPOBATL aHanormy-
HbliA OHKONIOrMYECKWIA KOHTPOSTb
onyxonu (5-neTHoK cneumdm-
4eCKyH BbKMBAEMOCTb [0 96%)
NPy CPaBHEHUM C PAAUKANbHO
HedbpakToMueii [12-14].

KpoMe Toro, 1cnosnb3osaque
YaCTUYHOM HEPPIKTOMMM, NO-
BMAMMOMY, UMEET [OMTOCPOYHbIIA
NpohuMnakTMYecKkuin adpdexT ans
CepAeYHO-COCYANCTbIX 3abone-
BaHWi1, Taknx Kak apTepuasnbHas
rUnepTeHsus, LepebpoBackynsp-
Has NaTonorus u ueMmyeckas
6onesHb cepaua [15].

«Knaccuyeckas» oTKpbiTas
yacTHU4Has HethpIKTOMMUA Versus
nanapocKonuyeckas YacTuyHas
HedpaKToMUs

MMopo6Ho pamKanbHOk Hedhpak-
TOMMU, YACTMYHAS HEDPIKTOMMS
MOXET 6bITb BbINOAHEHA NGO C
MOMOLLBI0 OTKPLITOrO AOCTYNa,
nm6o nanapockonuyeckm. Mpu
BbIMOJHEHWM 3TUX ONepaLyii B
Cneunann3npoBaHHbIX LEHTPaX,
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Fig. 3: Kidney after removal of kidney cancer

in the operating room and con-
trols the movements of robotic
arms to which the instruments
are attached by movements

of the hands. One arm of the
robot is equipped with a cam-
era system that sends pictures
from inside the patient’s body
to a monitor of the console.
The system enables 3-dimen-
sional vision as two parallel
cameras are used which are
able to magnify the images up
to 12 times [22]. Furthermore,
the instruments of the robot
can be bent and rotated more
than in conventional laparos-
copy which allows an approach
of kidney tumors from different
sides and angles [23, 24]. The
ergonomic position of the sur-
geon prevents fatigue and the
ability of the system to reduce
small unintended movements
stands for another positive as-
pect in terms of precision. The
benefits of the system seem to
lead to a steeper learning curve
of the surgeon compared to
conventional laparoscopy [25].

Whilst there is long-term data
for laparoscopic partial ne-
phrectomy regarding oncologi-
cal safety, the data for robotic-
assisted partial nephrectomy
compared with open partial
nephrectomy is still limited.
Nevertheless, the existing
data is promising and robotic-
assisted partial nephrectomy
should be considered a safe
and effective option in treating
localized renal cancer.

The mentionable down-side
of robotic-assisted surgery
remains the high costs of the
system, maintenance, dispos-
ables and surgeon training
compared to other treatment
options, most likely making it
only available at high-volume
centers.

Conclusion

Partial nephrectomy should be
offered to patients with small
renal tumors especially if pres-
ervation of as much as possible
kidney function is wanted or
needed. Open surgery remains

MoyeyHO-KNeTOUHbIN paK

Puc. 3: Mouka nocne yaaneHus pakosoi Onyxomnm

OHKONOTNYECKNE Pe3ynbTaThl —
BbIXXMBAeMOCTb 6e3 mporpeccu-
poBaHus 3a6oneBaHns v obLas
BbIXX1BAEMOCTb CONOCTABUMbI MPK
o6oux noaxodax. Mpu nanapocko-
NUYECKON YaCTUYHON HEChPIKTOMMUM
WHTPaonepaLnoHHas KpoBOMoTeps
MeHbLLe, a NOKa3aTeNb OCHOBHbIX
OCMNOXXHEHWIt — aHanorMYHbIiA.
Bcneactsue Toro, 4To nanapocko-
MUYecKnii MeTo 60nee CNOXHbIH,
BPEMS Onepaummn 1 ULLEMIN Npu
NanapocKon14Yeckon YacTU4HON
HepaKTOMUM 6onbLLe.

B fonrocpo4Hoi nepcnexTuse aTo,
No-BUAMMOMY, HE BIUSIET Ha (DyHK-
LIMKO MOYEK, MOCKONbKY Pe3ynbTathl
UCCneaoBaHuii Npu CpaBHEHNM 06e-
MX METOAMK NoKas3anu, 4To vepes
3,6 roga nocne onepauuu B 060m1x
Cryyasix He 6bINo 3HaUUTENBHOMO
CHWXeHWs (oyHKUmMK noyek [16-20].

Po6oTo-accucTupoBaHHas
YacTUYHas HedpaKTOMMUA

B 2000 roay neye6HbIi apceHan
OblN YCUNEH BBEAEHUEM XUPYPriAYe-
cKoit cuctembl Da Vinci®, koTopas
BHa4ae 1cnonb3oBanacs Ans

BbIMOSTHEHWSt PO6OTU3NPOBAHHO
NanapockoNN4YeCKOon NPOCTaTaK-
TOMWM NPY pake NPeacTaTeNbHOM
Xenesbl, a 3aTeM —po6oTuau-
POBaHHOM NanapocKoNM4eckon
4aCTUYHOM HedppakTommn [21].

Bo Bpems po60THU3MpOBaHHOI one-
paLmmM XUPYPr CUAMT 32 KOHCOJSTbHO
B ONEPALMOHHOI 1 C MOMOLLbHO PYK
YNPaBnsieT ABUXXEHUSIMU POBOTH-
YECKUX MAHUMYNSITOPOB, K KOTOPbIM
MPUKPENIEHbI UHCTPYMEHTI.

OgHa «pyka» poboTa OcHalleHa cu-
CTEMOit BUAEOKaMep, kotopas oT-
npasnsieT n3o6paxexus onepauu-
OHHOrO NOAS HA MOHUTOP KOHCONM.
CucTema obecneumBaeT Tpex-
MEpHOE U306paxxeHme, NoCKONbKy
UCNONb3yoTCS ABE NapannenbHble
Kamepsbl, CNocoBHble yBENNYMBaTH
KapTuHKy B 12 pas [22].

Kpome T0ro, MaHmunynsTopbl po6o-
Ta MOTyT CrbaTbCs 1 BpalaTbcs
6onee cB060AHO, Yem npu 06bI4HON
nanapockomniu, YTo No3soONAET
NPUEMMXKATLCS K ONYXOMSIM MOYeK
C pasHbIX CTOPOH W yrnoB [23, 24].
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Fig. 4: Da Vinci Xi surgical system

the gold standard especially in
larger or more difficult tumors
concerning location, depth,
proximity to hilar vessels and
the urine collecting system. For
the other cases partial nephrec-
tomy might be performed via
open, laparoscopic or robotic-
assisted laparoscopic ap-
proach. For these procedures
the safety and effectiveness
are given. The final decision
should be based on surgeon’s
experience and skills, and
patient’s characteristics and
comorbidities.
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Puc. 4: Xupypruyeckas cuctema Da Vinci Xi

OProHOMUYHOE NOIOXKEHME XUPYP-
ra npefoTBPALLAET yeTanocTb, a
CMOCOBHOCTb CUCTEMbI YCTPAHSTH
HebonbLUKe HernpeaHamepeHHble
ABWXXEHUS SBNSAETCS eLLe 0JHOM
NONOXMTENBbHON XapakTePUCTUKOMN,
koTOpas obecrneynBaeT TOYHOCTb
MaHunynsaumi. Mpeumyliectsa
CMCTEMbI, 04EBUAHO, MPUBOAST K
6onee KpyTON KPUBOW 0By4eHNs!
X1pypra no CpaBHEHMIO C 06bIYHOM
nanapockonuei [25].

B 10 BpeMs Kak uMeroTcs [onro-
CPOYHbIE pPesynbTaTbl MCCneaoBa-
HUS YaCTWUYHOM NlanapocKonuye-
CKOM HE(DPIKTOMUM OTHOCUTENBHO
OHKOJOrM4ecKoi 6e3onacHocTy,
JiaHHble UCCneaoBaHuii ¢ Lenbo
CpaBHEHUS YaCTMYHOW po6oT-accu-
CTUPOBAHHON HEPPIKTOMUM C OT-
KPbITOW YaCTUYHOW HePPIKTOMUEN
BCe €lLLie OrpaHmnyeHbl.

TeM He MeHee, MMerLLMECS
pe3ynbTaTthl SBASIOTCS MHOrO06e-
LALLMAMK, M YaCTUYHAs HedhpaK-
TOMMS C NOMOLLbHO POBOTUHECKOM
XUPYPru4ecKo CUCTEMbI JOMKHA
paccMaTpuBaThCs kak 6e30MmacHbli
1 9P EKTUBHBINA BAPUAHT NEYEHNS
NIOKANIM30BAHHOT0 PaKa MoYKM.

CyLLecTBEeHHbIM HEAOCTATKOM
Po60TU3NPOBAHHOW XUPYPriM OCTa-
€TCH BbICOKAst CTOMMOCTb Camon
XMPYPr4ECKOil CUCTEMBI, ee 06Cny-
XWBaHMs, PACXOAHbIX MaTEpUanoB
1 06y4eHs xupypra no CPaBHEHMIO
C ApYyrummn BapuaHTamm neveHus,
47O, CKOpEee BCero, AenaeT ero
LOCTYMHbIM TONbKO B KPYMHbIX
creLuanu3npoBaHHbIX LiEHTpax

3aknioyeHue

YacTuuHas HeppakToMMUs JOMKHA
6bITb NPEANOXEHA NaLUMEHTaM C
HEOOMbLLMMM OMyXONsIMK MO-

ek, 0COBEHHO €CnKM HEOBX0AMMO
COXpaHUTb KaK MOXHO 60MbLiee
KONMYECTBO (DYHKLMIA NOYEK.

OTKpbITas xMpyprusi ocTaeTcs
30M10TbIM CTAHAAPTOM, 0COBEHHO
npu 60M1bLUKX UK BoNee CNOXHbIX
ONYXONsiX OTHOCUTENBHO NoKanu3a-
LK, ryBuHbl, 67IM30CTH K FPYAHBIM
COCYiaM W YallEYHO-NIOXaHOYHO
cucTeme.

B npyrux cnyyasix yactuuHas He-
(hP3IKTOMUSI MOXKET ObITb BbINOSHE-
Ha C MOMOLLbO KaK OTKPbITOO, TaK
1 06bIYHOTO TANAPOCKOMMYECKOT0
nnm po60T-acCUCTUPOBAHHOTO
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Recent Developments [locneaHue ycoBeplueH-
CTBOBaHWA TpaHCKaTe-

in Transcatheter

Aortic Valve Implanta-

Interventional cardiology has
seen many revolutions ever
since its beginning in the Grin-
zig days. Interventional thera-
pies are rapidly developing

and most recent studies focus
on transcatheter aortic valve
implantation (TAVI) in patients
at low operative risk, new
devices for transcatheter mitral
and tricuspid valve therapy, and
closure of the left atrial ap-
pendix (LAA) or the persistent
foramen ovale (PFO).
Concerning the treatment of
coronary artery disease, the
evaluation of coronary flow
limitation by coronary stenosis
as well as various intravascular
imaging modalities allow for
personalized and state-of-the-
art percutaneous coronary
intervention (PCI) - improving
outcomes in patients.

In this article, we would like

to focus on the two hot topics
in interventional cardiology:
TAVI of low risk patients, and
PCI supported by intravascular
physiology and imaging assess-
ment.

Treatment Options in Aortic
Valve Stenosis

Development in the Treat-
ment of Severe Aortic Valve
Stenosis

The first TAVI was performed
in 2002 in a patient with severe
aortic stenosis suffering from
cardiogenic shock, who had
been declined for SAVR (surgi-
cal aortic valve replacement)
due to a critical perioperative
state. During the following
years, TAVI became an op-
tion for inoperable patients
suffering from aortic valve
stenosis, and so thereafter an
alternative for patients at high
operative risk. TAVI procedures
nowadays outnumber SAVR in
clinical practice. Meanwhile,
TAVI has become the standard
therapy for patients over 75
years (Fig. 1).

In March 2019, two large rand-
omized controlled trials investi-
gated the efficacy of transfem-
oral TAVI (TF-TAVI) in patients

at low operative risk compared

Kapavonorus

TepHOU UMINIaHTaLMM
_ aoOpPTaJIbHOIO KJanaHa 1
tion and Percutaneous YPECKOXKHOI0 KOPOHap-
Coronary Intervention HOro BMelLaTenbCTBa

WNHTepBEHUMOHHas KapAnonorus
nepe>xuna MHOT0 PEBOOLMA,
HauWHas ¢ nepBsoi paspaboTku
['proHumra. 310 HanpasneHue
MeZaunLMHbI BbICTPO pa3BMBaETCS, U
camble NOCneHUe UCCnesoBaHns
ChOKyCHpOBaHbI Ha TpaHcKaTeTep-
HOW MMNaHTaLWK aopTanbHOro
knanana (TAVI) y naumeHTos ¢ Hu3-
KM ONEePaLMOHHBIM PUCKOM, HOBbIX
yCTPOMCTBAX ANS TPAHCKATETEPHOM
Tepanum MUTPanbHOrO U TPUKYCIK-
[anbHOr0 KNanaa, 3aKpbITuu yLLka
nesoro npeacepauns (YIIM) um
OTKPbITOro 0BanbHoro okHa (O00).
Mpu nwemmndeckoi 6one3Hmn cepaua
OLiEHKA OrpaH14YeHnst KOPOHAPHOro
KPOBOTOKA BCAEACTBNE KOPOHAPHO-
ro CTeHO3a, a TakXXe UCMofb30Ba-
HWE Pas3fMyYHbIX METOAOB BHYTPHCO-
CYZVMCTOI BU3yanu3auuv no3sonset
BbIMNOMHSATb NEPCOHANN3NPOBAHHbIE
COBPEMEHHbIE YPECKOXKHbIE KOPO-
HapHble BMewwarensctea (YKB),
KOTOPbIE 3HAUUTENBHO YNyULLAIOT
pe3ynbTaThl NEYEHMS.

B 370/ cTaTbe MbI XOTENM Obl
COCPefoTOHMTbLCS HA ABYX aKTy-
abHbIX TEMAxX B MIHTEPBEHLMOHHON
kapgmonoruu: TAVI y nauneHToB

C HU3kuM puckom u PCI ¢ BHYTpU-

COCYZUCTbIM (HU3NONOTNHECKUM 1
BM3YyaNn3aLUMOHHbIM KOHTPOSEM.

BAPUAHTbI NEYEHUA CTEHO-
3A AOPTAJIbHOIO KJIAMAHA
YcoBeplueHCTBOBaHWE METOL0B
neyeHns TAXKENOro CTeHo3a
aopTanbHOro KnanaHa

lMepsas TAVI 6bina nposefieHa B
2002 rofy y naumeHTa ¢ TAKeNbIM
aopTanbHbIM CTEHO30M, CTPaAa-
tOLLIEr0 OT KApPAMOTEeHHOrO LLOKA,

Yy KOTOPOr0 6b1710 HEBO3MOXXHO
BbIMOSTHUTb XMPYPrUYECKYHO 3aMeHy
aopTanbHoro knanaa (SAVR)
W3-3a KPUTMYECKOrO nepuonepam-
OHHOrO COCTOSHU.

B nocnenytowume rogsl TAVI ctan
METOAOM Tepanuu Ans Heonepa-
OenbHbIX NaUMEHTOB, CTPAAAIOLLMX
CTEHO30M aopTarbHOro Knanaua,
W, CNefoBaTenbHO, anbTepHATUBON
NS NALUMEHTOB C BbICOKWM Onepa-
LIMOHHBIM prckOM. B HacToswee
BPEMSI B KJIMHUYECKOMN NPaKTUKe
KOMMYECTBO BbINOHEHHbIX TAVI
NPEeBOCXOANT KONNYECTBO Npo-
BefeHHbIX SAVR. lMpu atom TAVI
CTan CTaHAaPTHOW Tepanuen ans
naumeHToB cTapLue 75 net (Pucy-
HOK 1).
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Fig. 1: Development of aortic valve replacement in clinical practice. Distribution of aortic valve replacement procedures in Germany between 2009 and
2015 (A). Aortic valve replacements in age groups in 2015 (B).
Puc. 1: YcoBepLueHCTBOBaHWE MMaHTaLMKN a0PTaNbHOO KranaHa B KIMHUYECKOoW NpakTike. Pacnpeaenenne npoLeayp no 3ameHe aopTanbHoro knanaya s 'epMasim B
nepnog ¢ 2009 no 2015 rog (A). MnnaHTaumy aopTanbHOro knanaHa B Bo3pacTHbix rpynnax 8 2015 rogy (B).

to SAVR. In both studies, the
peri-operative estimated mor-
tality was 1.9% as reflected by
the STS score, and the mean
age was 74 years correspond-
ing to a low operative risk. The
Evolut low risk trial (1), using
the self-expanding transfemo-
ral Medtronic Evolut TAVI valve,
found non-inferiority of TF-TAVI
to SAVR after 24 months follow
up with regard to the combined
end point of death or disabling
stroke.

The PARTNER 3 trial (2)
achieved even more convinc-
ing results: patients treated
with the Edwards Sapien 3
valve suffered significantly
lower rates of death, stroke, or
rehospitalizations. Consequent-
ly, TE-TAVI with the balloon
expandable valve was superior
to SAVR with a hazard ratio

of 0.54 with respect to the
primary combined endpoint of
death, stroke, or rehospitaliza-
tion after 12 months of follow
up (Fig. 2).

This effect was consistent in
different subgroups. Remark-
ably, no significant differences
occurred in major vascular
complication and pacemaker
rates between TF-TAVI and
SAVR.

Decision-making in Clinical
Practice

Considering both randomized
trials, the risk score seems not
to be a criterion for the deci-
sion for either TAVI or SAVR
any longer, since even in a low
risk setting patients benefit
from TF-TAVI. Thus, TF-TAVI

is the first choice for patients

B mapTe 2019 rofa B iBYX KPYMHbIX
PaHAOMU3NPOBaHHbIX KOHTPOMPYE-
MbIX UCCNEf0BaHusIX 6bina n3yyeHa
9(h(PeKTUBHOCTb TpaHCGEMOpanb-
Horo TAVI (TF-TAVI) y nauveHToB

C HU3KNUM OMEPALIMOHHBLIM PUCKOM
M0 CPABHEHMIO C AP HEKTUBHOCTLHO
SAVR.

B o6oux uccnegosanusx nepuone-
paLmMOHHas CMEPTHOCTb COCTaBUNa
1,9 % no wkane STS Score, a cpeg-
HWiA BO3PACT NALMEHTOB COCTaBUN
74 ropa, 4To obycnaBnvBaeT
HU3KMiA ONEPALMOHHBINA PUCK.
Wccneposanue Evolut low risk (1)

C MCMOMb30BaHNEM Camopactuy-
psitoLLierocst TpaHceMoparsHoro
knanana Medtronic Evolut TAVI
noKasasno He MeHbLLYH 3 hekTHB-
HocTb TF-TAVI no cpaBHeHuHo ¢
SAVR nocne 24 mecsues Habnoge-
HUS OTHOCUTENbHO KOMOUHMPOBAH-
HOW KOHEYHOW TOUKM (CMepTb Wi

WHBANMAN3UPYIOLLMIA MHCYNbT).

B PARTNER 3 uccnenosaHum (2)
Obinv nonyyeHsl ewe 6onee ybem-
TENbHbIE PE3yNbTaThl: y NaUMeH-
TOB, MPONEYEHHbIX NOCPEACTBOM
uMmnnaHTaumy knanaxa Edwards
Sapien 3, 6bian 3HaUUTENBHO Bonee
HU3KKE MOKa3aTeNn CMEPTHOCTH,
WHCYNbTA WM NOBTOPHON rOCUTa-
nm3auuu.

CreposatensHo, TF-TAVI ¢
Gan/oHHbIM PaCLLMPSIOLNUMCS
knanasom npesocxoamt SAVR ¢
COOTHOLLEHMEM MOMEHTHbIX PUCKOB
0,54 0THOCUTENBHO NEPBUYHON
KOMOVHWPOBAHHOW KOHEYHO TOUKM
(CcMepTK, MHCYMbTa UK NOBTOPHOM
rocnuTanu3auun) Yepes 12 mecs-
LieB HabnoaeHuns (PUCYHOK 2).

Taxo pesynbTat 6bIn NOMyYeH B
pasHbix noarpynnax. MpumeyaTens-
HO, 4TO NPy BbINONHEHUM TF-TAVI
1 SAVR He Habnoanoch 3Haum-
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Fig. 2: TAVI in low risk patients. Combined end points of the PARTNER 3 study (A) and the Evolut low risk study (B).

Puc. 2: TAVI'y naumeHTOB C H13KUM prckoM. KoMOMHMPOBaHHbIE KoHeuHble Toukmn nceneposanunii PARTNER 3 (A) u Evolut low risk (B).

with severe symptomatic aortic
valve stenosis.

However, there may still be

an important role for SAVR in
specific settings.

First, both studies included
only patients whose arteries of
the lower extremities allowed
a transfemoral access route.
Since outcome from TAVI us-
ing alternative access routes
such as transapical is inferior
to TF-TAVI, TAVI should be
considered in low risk patients,
primarily, if transfemoral ac-
cess is feasible.

Second, the pathology of the
aortic valve stenosis differs in
younger patients. They suffer
more often from biscuspid or
unicuspid valves, which were
excluded from the Evolut low
risk and PARTNER 3 trial. Since
the long-term durability of TAVI
valves is not yet entirely clear,
younger patients, who might

be assigned to mechanical
prostheses, are still candidates
for a surgical approach. The
mean age of patients in the
PARTNER 3 trial was 73.3+5.8.
Accordingly, the threshold for
transfemoral TAVI is around the
mid-sixties.

Nevertheless, even in younger
patients TAVI may be con-
sidered since a degenerative
TAVR prosthesis can be treated
with a minimal invasive valve-
in-valve TAVI (1,2).

Minimalistic Approach in TF-
TAVI Procedures

Modern imaging techniques
shortened and improved plan-
ning of TAVI procedures. Given
a clear diagnosis of severe
aortic valve stenosis in tran-
sthoracic echocardiography,
the pre-procedural planning in-
cludes a coronary angiography
and a computed tomography
(CT). The CT scan is an essen-

TeNbHbIX Pa3Nnumii nokasaTtenei
TSOKEMNbIX COCYANCTbIX OCNOXHEHUM
W IMNNAHTALUMN KapANOCTUMY NS
TOpA.

lMpuHATHE pelleHuii B
KJIMHUYECKOW NpaKTUKe

C y4eTOM pe3ynbTaToB 060MX paH-
AOMM3MPOBAHHbIX UCCNELOBAHMIA,
rnokasarersb pucka, no-BUaMMoMY,
60nbLLE He ABMSETCS KpUTEpUeM
ANS NPUHATUS PELLEHNS — BbINON-
HsTb 1 TAVI mmm SAVR, nockonbky
LAXE MPW HA3KOM PUCKE NaUMEHTbI
nosyyaroT 6osblue NpeuMyLLEeCTB
ot TF-TAVI.

Takum o6pasom, TF-TAVI saBnsetcs
nepBbIM BbIGOPOM ANS NALMEHTOB C
BbIP@XXEHHBIM CUMMTOMATUYECKUM
CTEHO30M aopTalibHOro Kranaxa.
Tem He MeHee, SAVR mMoxeT npu
OnpeneneHHbIX YCroBusIX no-
NPEXXHEMY UrPaThb BaXKHYIO POfib.
Bo-nepsblIx, 06a uccnefoBaHus
BKJKOYanM TONMbKO NAUMEHTOB C Ta-
KM COCTOSIHUEM apTEpUin HUKHUX
KOHEYHOCTEMN, KOTOPOE NO3BONSANO

BbINOJHUTL TPAHC(EMOpasbHbIi
poctyn. Mockonbky uexon TAVI ¢
NCMOMb30BaHNEM amnbTePHATUBHbIX
nyTei JOCTYNa, Takux Kak TpaHc-
anuKanbHbId, yCTynaeT no pesynb-
Tatam TF-TAVI, TAVI cnepyet
paccMaTpuBaTh y NauMeHTOB C
HU3KUM PUCKOM MpeX[e BCEro B
Tex cnyvasx, Koraa TpaHchemo-
panbHbliA OCTYN BO3MOXKEH.
Bo-BTOpbIX, MATOreHe3 cTeHo3a
aopTanbHOro KnanaHa oTin4yaeTcs
y 607e€e MoNoAbIX NaUNeHToB. Y
HUX YaLLie MopaXxatoTcs [BYCTBOP-
yaTble UK OJHOCTBOPYATBIE KNa-
naHbl, KOTOPbIE BbINN MCKITOYEHD
n3 nccnegosanus Evolut low risk v
PARTNER 3. Mockonbky fonro-
BpEMeHHas MPOYHOCTb KnanaHoB
npu BoInonHeHun TAVI elwe He o
KOHLA 13yy4eHa, NaumeHTbl 6onee
MOJI040r0 BO3pacTa, KOTOPbIM
MOryT ObITb MOKA3aHbI MEXaHMYe-
CKMe MPOTESbI, BCE ELLE OCTATCS
KaHanaaTamu Ans XMpypruyeckoro
BMeLLaTEeNbCTBRA.

CpepnHuii BO3paCcT NauneHToB B
nccneposanmm PARTNER 3 cocta-
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tial tool for sizing and selection
of the TAVI valve, and choos-
ing the access route. Using

3D reconstruction software,
exact diameters of the aortic
annulus, distance from the an-
nulus to the coronary ostium,
calcification patterns, and ob-
stacles within the access route
become obvious (Fig. 3).

The process of the interven-
tion itself also improved
during the last decade. Valves
were optimized and delivery
sheets downsized resulting

in a reduction of procedural
complications such as annular
rupture, aortic regurgitation,
pacemaker rate, stroke, or
major access site bleeding.
Moreover, TF-TAVI procedures
are more and more performed
in conscious sedation without
transesophageal echocardiog-
raphy, resulting in beneficial
effects on circulation, spon-
taneous breathing, and faster
re-orientation after the proce-
dure. Together with increasing
experience of the operators,
TAVI outcomes improved and
patients are discharged earlier
home (3). This process will
continue for the foreseeable
future.
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PCl Supported by Intravascu-
lar Physiology and Imaging

Visual estimation of the degree
of a coronary stenosis has its
limitations, based on the indi-
vidual experience of the opera-
tor. Therefore, it is possible to
either miss relevant coronary
stenosis, or to treat a stenosis
that is not flow-limiting for the
patient. During the last years,
the concept of “coronary physi-
ology” has evolved rapidly.

It allows for quantification of
coronary blood flow over a cor-
onary stenosis, and therefore
personalized treatment in each
patient — supported by class |
indication of such flow reserve
measurements (called iFR or
FFR) in most recent European
guidelines. This is of special in-
terest in intermediate coronary
stenosis, when no evidence

of ischemia is available, or as
quality control after the place-
ment of coronary stents.

Furthermore, “intravascular
imaging” allows for control of
optimal stent apposition after
PCI, or helps to detect poten-
tial problems after PCI — such
as underexpansion of a stent
or edge dissection at the entry/

Bun 73,3 + 5,8. COOTBETCTBEHHO,
BO3PACTHOW NOPOr Ans TpaHcemo-
panbHoro TAVI cocTaBnsieT okono
LIECTUAECATH NATH NeT. TeM He
MeHee, faxe y 6onee MONoAbIx na-
LIMEHTOB MOXXET paccMaTpuBaThCs
TAVI, nockonbKy AereHepaTuBHbIi
NpOTe3, YCTaHOBNEHHDI NOCPEa-
cTBoM TAVR, MOXHO CKOPPeKTH-
POBATb C NOMOLLbIO MUHUMANBHO
NHBa3nBHOM TAVI «knanaH-B-
knanae» (1, 2).

MuHVMManucTUYHbIA NoaxoA Npu
npoueaype TF-TAVI
CoBpeMeHHble MeTOfbI BU3yanuaa-
LMV COKpaTUIM BPEMS W YNYULLMNK
KauecCTBO NiaHMPOBaHMs Npo-
Leaypb! TAVI. Mpn 06HapyxeHum
TSXKENOro CTEHO3a aopTaNbHOMo
KrianaHa npu TpaHcTopakabHoM
axokapauorpachuu, npesonepauu-
OHHOE MITaHNPOBaHNe BKIOYAET
KOPOHAPHYH0 aHrmorpachuio 1 KoM-
nbloTepHyto TomMorpaduto (KT). KT
SBNSETCH BAXHbIM UHCTPYMEHTOM
AN onpedeneHns pa3mepa v Tuna
knanaHa ans npoueaypsl TAVI, a
TaKkxe Bbibopa AoCTyna.

Mpm ncnomnb3oBaHWM Npo-
rpamMMHoOro obecneyeHus ans
3D-peKoHCTPYKLMM, CTAHOBATCS
04EBUIHBIMU TOYHbIE ANAMETPbI
KOIbLia a0pTarnbHOro Kranaa,
PacCTOAHME OT KOJlbLia 0 YCTbS
KOPOHAPHbIX apTEepui, y4acTku

Kapavonorus

KanbLmuKaLmm 1 NpensTCTuMs Ha
nyTu Katetepa (PucyHok 3).

Cam npouecc BMeLIaTeNbCTBa 3a
nocnefHee fecaTuneTme Tak-

Xe ynyywmncs. KnanaHb! 661
YCOBEPLUEHCTBOBAHbI, a Pa3Mepbl
CUCTEMbI JOCTABKM YMEHbBLLUMANCD,
4TO NPUMBENO K COKPALLEHWIO Npo-
LieaypHbIX OCNOXHEHWH, TakmX KaK
paspbIB KOMbLA, aopTanbHas peryp-
ruTaums, Nokasarenb MMNAaHTaunm
KapamoCTUMYNSTOPA, MHCYMbT UK
CUNbHOE KPOBOTEYEHNE B MECTE
[ocTyna.

Bonee Toro, npouesyps! TF-TAVI
BCe YaLLe BbINONHSOTCS B COCTOS-
HWKM cefaunm 6e3 YPECnULLEBOAHON
axokapauorpadmu, 4to 6naronpu-
STHO BAMSIET HA KPOBOOGPALLIEHME,
CMOHTaHHOE fiblxaHue v 6onee
ObICTPOE BOCCTAHOBIIEHUE OPUEH-
Tauuu naumeHTa nocne npoueay-
pbl. BMeCTe ¢ pacTyLUMM OnbITOM
WHTEPBEHLIMOHHbIX KapANOOroB,
pesynbTatsl TAVI ynyywwmnmce, v
NauneHTbl BbINUCLIBAKOTCS AOMOA
paHbLue (3).

OTOT NPOLECC yNyYLLeHus pe-
3yNbTaTOB B 0603PMMOM Oy LyLLIEM
6yaeT NPOJOMKATHLCS.

PCI C BHYTPUCOCYAUCTbIM
OU3NONOrM4YECKNUM U BU3YA-
JIN3ALMOHHBIM KOHTPOJIEM
BusyanuaaumoHHast oLieHka cTe-
MEHW KOPOHAPHOrO CTEHO3a UMeeT
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Fig. 3: 3D reconstruction of a computed tomography for TAVI planning. A full cycle CT scan is made in order to reconstruct the aortic annulus within the
systolic phase and choose the TAVR valve size (A). Calcification patterns can be analyzed for valve selection (B) and the distance between the annulus and
the coronary ostium can be determined (C). The reconstruction of the lower extremity arteries allow the planning of the access site (D).

Puc. 3: 3D pekoHCTPYKLMS KOMMbIOTEPHOM ToMorpadun ans nnanmposanus TAVI. Monubii umkn KT ckaHupoBaHus BbINOHAETCS ANst PEKOHCTPYKLMM KOMbLiA a0pTasbHOM0
KnanaHa B cucTonnyeckoi dase 1 Bbibopa pasmepa TAVR knanana (A). MoryT 6bITb NpoaHan1anpoBaHbl y4acTki kansLndukauum Ans selbopa knanaxa (B), u MoXeT 6biTb
OMPEeAesNieHo PacCcTosHME MEXAY KOMbLOM U YCTbeM KOpoHapHOW apTepum (C). PEKOHCTPYKUWS apTepuii HUXKHUX KOHEYHOCTEN NO3BONSET onpeaenvTb MecTo Ans goctyna (D).
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Fig. 4 A: Overlay of coronary angiography and iFR, showing a pathologic value and areas of flow-drop with yellow dots — allowing optimized preprocedural
planning of PCI. B: IVUS of the stented area synchronized with angiography, demonstrating the exact location of stent underexpansion

Puc. 4: A: Hano>xxeHue kopoHapHoii aHruorpadpuu v iFR nokasbiBaeT naTonornyeckue 3Ha4eHUs M y4acTku YMeHbLUEHNS KPOBOTOKA C MOMOLLbK XXeNTbIX TOYEK, M03BONSAS
ONTUMK3MPOBATb NpeanpoLeaypHoe nnanuposanue PCI. B: IVUS cTeHTUpOBaHHOrO yyacTka, CUHXPOHU3MPOBAHHOE C aHrnorpaduen AeMOHCTPUPYET TOUHOE MECTOMONOXEHNE

HeopacLUMPEHNst CTEHTA.

exit of a stent, which would
result in target lesion failures or
even stent thrombosis. Tech-
nologies of intravascular imag-
ing include IVUS (intravascular
ultrasound) or OCT (optical
coherence tomography), and
imaging catheters are placed
via regular coronary wires.
Especially combination of phys-
iology and imaging improves
outcomes in patients, support-
ed by the impressive results of
the SYNTAX Il study, and will
therefore be the standard for
PCl in the future (4).

Flow Reserve Measurements
Currently, there are different
techniques of flow reserve
measurements available. This
includes fractional flow reserve
(FFR), which unmasks myocar-

dial ischemia after intravenous
application of adenosine.

A pressure wire in the coronary
vessel measures flow before
and after the stenosis, and
gives a ratio with well estab-
lished cut-off values for coro-
nary ischemia. Using such a
cutoff of <0,80 helps to identify
flow-limiting coronary stenosis
by FFR, indicates placement of
a stent, and subsequently re-
duces the combined endpoint
of death, myocardial infarc-
tion, or revascularization in the
FAME ll-study.

Stent implantation in coronary
lesions with an FFR>0,8 can
safely be deferred — most re-
cent data of the FAME II-study
show excellent outcome in
such patients over five years
(5).

CBOM OrpaHN4eHmsl, OCHOBaHHbIE Ha
WHAMBMAYaNbHOM OMbITe crieuuany-
cta. CnefoBaTenbHo, MOXHO 6o
MpOMyCTUTb 3HA4MMBIA KOPOHAPHBIM
CTEHO3, IM60 NEYUTb CTEHO3, KOTO-
PbIi HE OrPaHM4NBAET KPOBOTOK.

B nocnegaHue rogbl 661CTPO pas-
BMBANach KOHLENUMst «KOPOHapHOI
cuanonorum», YTo B HacTosLLEE
BpeMs 06ecneynBaeT KONM4ECTBEH-
HOE OnpefeneHne KOPOHApHOro
KPOBOTOKA MO KOPOHAPHOMY COCY Ay
CO CTEHO30M U, CIE[OBATENLHO,
Nno3BONSET NEPCOHANN3NPOBaTh
NeYeHe y Kaxaoro naumeHTa: Bo
MHOr X EBPONENCKUX PyKOBOS-
CTBax Takoe W3MepeHue pesepea
KpOBOTOKA (Ha3biBaeMoro iFR nnm
FFR) sBnsieTcs pekomexaaumen

| knacca. 910 npeacTaBnseT
0C06bli1 UHTEPEC NPY MOTPAHUYHOM
KOPOHAPHOM CTEHO3€, Korfa HeT
HUKaKUX NPWU3HAKOB ULLEMMU, UIN

[NS1 Ka4ECTBEHHOrO KOHTPONS! MPO-
LeZypbl MOCAE YCTAHOBKYM KOPOHAp-
HbIX CTEHTOB.

BHyTpucocy ancTas Bu3yanusaums
NO3BONAET KOHTPONNPOBATL ONTK-
MarbHOe PacronoXeHue CTeHTa
nocne PCl u nomoraeTt 06HapyXuTb
noTeHuuanbHble MpobreMbl nocne
npouenypsbl, Takne Kak HenoJsiHoe
pacLUMpeHue CTEHTa K pac-
CJ10€eHMe Kpasi Ha Bxo[e / BbIXoe
CTEHTa, YTO MOXKET NPUBECTU K
HECOCTOSTENLHOCTY LIENEBOr0
NOPaXeHUs UMK faxke TPOMOO3y
CTeHTA.

TexHoNnormm BHYTPMCOCYAUCTOM BM-
3yanusaunm sknroyaioT IVUS (BHy-
TPUCOCYAMNCTOE YNbTPa3ByKOBOE
uccnegosanue) unn OCT (onTuye-
CKYH KOrepeHTHyL0 TOMOorpagmio);
KaTeTepsbl ANs BU3yanu3aumm
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However, application of adeno-
sine is not convenient for the
patient, since it results in short
but frightening shortness of
breath and chest pain. Resting
indices in flow measurements
are therefore an alternative,
since they do not need applica-
tion of adenosine. Instantane-
ous wave-free ratio measures
pressure before and after a
coronary stenosis during a cer-
tain period in the diastole, and
can also detect flow limiting
stenosis.

Large randomized studies such
as iFR-Swedeheart (6) and
DEFINE-FLAIR (7) have shown
equal diagnostic value of FFR
and iFR, with iFR using a cutoff
of <0,89 for the definition of

a relevant coronary stenosis.
These data finally resulted in a
Class |A-indication for FFR and
iFR in the evaluation of inter-
mediate coronary stenosis in
patients with stable angina (8).

Intracoronary Imaging

As already mentioned, tech-
nologies of intravascular imag-
ing include IVUS (intravascular
ultrasound) or OCT (optical
coherence tomography), and
imaging catheters are placed
via regular coronary wires. OCT
provides high resolution im-
ages of structures of the intima
and subintima, and helps to
detect coronary dissection

or evaluate the result after

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

PCI. It requires application of

a contrast agent bolus and is
limited to a certain distance in
the coronary vessel. IVUS has
a lower resolution, does not
require contrast agent applica-
tion, and can be applied in even
long segments of the coronary
vessels.

Intravascular imaging has a
Class lla-indication in most
recent European guidelines for
the optimization of stent im-
plantation in selected patients,
since it helps to detect under-
expansion, malapposition, or
edge dissections after PCl —
which are potentially devastat-
ing scenarios for a patient.

Synchronized Visualization
Most recent developments
allow a synchronized evalua-
tion of a coronary stenosis with
classic contrast-agent angiogra-
phy, iFR and IVUS. This allows
for flow measurements at
every location in the coronary
vessel with iFR, and helps to
detect points where coronary
flow drops - visualized by yel-
low dots in the overlay with
the coronary angiography in
Figure 4A. Using this approach,
locations where coronary

stent implantation can improve
coronary flow by calculation

of a virtual post PCI-iFR can

be identified, and individually
treated. After treatment, IVUS
can be performed as a quality

AOCTaBMAOTCA Yepes 06bIuHble
KOPOHapHbIE MPOBOAHMKM.
CoueTaHue (hr3nonornieckoro u
BM3yann3auMOHHOr0 KOHTPONS 0CO-
GEHHO YNyyLIAeT Mcxoa npoLeaypb
ANs nauveHTa, YTo NOATBEPXAaeT-
Cs1 BeyaTnstoLLmMM1 pesynbTaTamu
nccneposanns SYNTAX I, u, cne-
LOBAaTenbHO, CTAHET CTAHAAPTOM
ans PCl B 6ynyLiem (4).

N3mepenne pesepsa KpOBOTOKa
B HacTosILLee BPeMsi CyLLECTBYOT
Pa3NAYHbLIE METOAVKM U3MEPEHNS
pe3epBa KPOBOTOKA.

(DpakumMOHHbI Pe3eps NoToka
(FFR) nokasblBaeT viLemuto
MUOKapaa nocine BHYTPUBEHHOMO
BBELEeHNs afieHo3nHa. MMPOBOAHNK
C [aTuYMKOM [aBNeHNs u3MepsieT B
KOPOHAPHOM COCY e KPOBOTOK [0 1
nocne CTeHo3a 1 AaeT COOTHOLLIE-
HUWE C NpefenbHbIMU 3HAYEHUSAMU
ANS KOPOHAPHOW nieMum. Vicnons-
30BaHwe NoporoBoro 3Ha4eHus
<0,80 no3sonset ¢ nomoLysto FFR
NAEHTUUUMPOBATD OrPaHNUMBAKD-
LUMe KPOBOTOK KOPOHAPHbIE CTEHO-
3bl, ONpefenuTb MECTO pasMeLLle-
HUS CTEHTA, U, B pe3ynbTare 3Toro,
YMEHBLUMTL KOMOBUHUPOBAHHYHO
KOHEYHYH TOUKY (CMEPTb, MHKDAPKT
MMOKapAa UNu peBackynapusauns),
Kak NoKasaHo B UCCNEeA0BaHNM
FAME II.

WMnnaHTaums cTeHTa npu no-
PaXXEHWUW KOPOHAPHbIX COCY0B C
FFR> 0,8 MoxeT 6biTb 6€30MacHo
OTNOXEHA: NOCNEAHNE AaHHbIE UC-
cnenoBanns FAME |l nokasbiBatoT

Kapavonorus

Y Takux NauMeHToB NpPeKpacHbIn
pesynbTat nocne natv net (5).

TeMm He MeHee, NpUMEHEHWe afeHo-
31HA He KOMCHOPTHO ANS NaUMEHTa,
TaK Kak NpUBOANT K KOPOTKMM,

HO MyraroLLMM OfblLLKE 1 6011 B
rpyau. [103TOMy anbTepHaTUBOM
ABNSETCS U3MEPEHNE KPOBOTOKA B
COCTOSIHMW NOKOS, 63 NPUMEHEHUS
afneHosnHa. MomeHTanbHbIn peseps
KPOBOTOKA MOKa3blBAET AABNEHME
[0 ¥ NoCNe KOPOHAPHOr0 CTEHO3a B
TeYEeHMe onpeAeneHHoro nepuoaa
BPEMEHW BO BPEMS ANACTONbI, U
TaKXXe MOXeT 06HaPY>XMTb OrpaHu-
UMBaOLLME KPOBOTOK CTEHO3bI.

KpynHble paHaoMU3NpOBaHHbIe
uccnenoBaxus, Takue kak iFR-
Swedeheart (6) n DEFINE-FLAIR
(7), nokasanu SKBMBANEHTHYIO aua-
FHOCTUYeCKyH LeHHocTb FFR niFR,
Mpu 3TOM C LENbIo Onpeaenexus
3HAUYMMOrO KOPOHAPHOTO CTEHO3a,
Ans iFR ucnonb3oBanocs noporo-
BOe 3HaueHue <0,89. AT AaHHble
B KOHEYHOM WUTOre NPUBENHN K TOMY,
yTo onpefenenne FFR uiFR ang
BbISIBIEHWS NOrPAHUYHOr0 KOPO-
HapPHOro CTEHO3a Y NALMEHTOB CO
CTabuUNbHON CTEHOKAPAWEN cTano
pekomeHzaumen | A knacca (8).

BHyTpUKOpoHapHas
BU3yanusaums

Kak y>xe ynoMmuHanocb, TexHONOrm
BHYTPUCOCY ANCTON BU3yanu3aLmm
BkntovaroT IVUS (BHYTpUCoCy-
ANCTOE YNbTPa3BYKOBOE MCCE-
posanme) nam OCT (onTuyeckas
KOrepeHTHY0 ToMorpacmio), a
KaTeTepbl Ans BU3yanuaaumu
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control of PCI (Fig. 4B), help-
ing to detect underexpansion
or malapposition of coronary
stents. This is not only the
future, but already the cur-
rent practice in modern PCl,
individualized for each patient
and optimized for improving
outcomes.
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[OCTaBNSAOTCS Yepe3 06bluHbIE
KOPOHaPHbIE MPOBOAHWKY.

OCT o6ecneunsaeT n306paxxexus
C BbICOKWM Pa3peLLeHneM CTPYKTYp
WHTUMbI M CY6UHTUMBI, & TaKXe
noMoraeT 06HapyXXWUTb AUCCEKLMKO
KOPOHaPHbIX COCYA0B UMW OLEHNTD
pesynbtar nocne PCl. 31o Tpebyet
NpUMeHeHns 60M1toca KOHTPACTHOMO
BELLECTBA W OrpaHiyeHo onpege-
NEHHbIM PACCTOSHUEM B KOPOHap-
HOM coCyze.

IVUS umeeT 60nee H13koe pas-
peLLeHue, He TpebyeT NPUMEHEHMS
KOHTPACTHOrO BELLECTBA U MOXET
NPUMEHATLCS AAXKE B ANUHHbIX
CErMeHTax KOPOHapHbIX COCYO0B.
BHyTpucocyamcTas Bu3yanuaaums
B CaMblX NOCNELHUX EBPONENCKMX
PYKOBOLCTBAX N0 ONTUMM3ALMK
UMMaHTaLUMM CTEHTA y OTAENbHbIX
NaLUNEHTOB Y>Ke OTHOCUTCS K PEKO-
MeHzZauwsu lla knacca, nockonbky
METO/ NoMoraeT 06HapyXnTb
NOTEHUMaNbHO HebnaronpusTHbIE
«CLeHapun» AN nalumeHTa Henon-
HOE pacLLMpeHue, HenpaBubHOE
PacnoNOXXEHNE UM PaccnoeHne
nocne PCI.

Department of Cardiology and
Angiology

University Heart Center

Freiburg / Bad Krozingen
Hugstetter Str. 55

79106 Freiburg, Germany
www.universitaets-herzzentrum.de

Kapavonorus

CWHXpOHM3UPOBaHHas
BU3yanu3auus

CaMble nocneaHue paspaboTku
MO3BONSIKOT NPOBOANTL CUHXPOHH-
31POBAHHY0 OLEHKY KOPOHAPHOr0
CTEH03a C MOMOLLbHO KITAaCCU4EeCKom
aHrvorpadun ¢ KOHTPaCTHbIM
BeLlecTsoM, iFR 1 IVUS.

OT0 06ecneunBaeT M3MepeHne
KPOBOTOKA HA MHOBOM Y4aCTKeE KO-
POHAPHOr0 COCyAa ¢ noMoLbro iFR
W NOMOraeT ONpeAensTb TOUKM, rae
KOPOHAPHbIi KPOBOTOK YMEHbLIAET-
CSl — 9TO BUAHO MO XKENTbIM TOUKaM
NPV HaNoXeHUM KOPOHAPHOM
aHrvorpacum Ha Pucyrke 4A.

[py MCNoNb30BaHMM TOTO METOAA,
y4acTKu, rAe MMNiaHTaums Kopo-
HapHOT0 CTEHTA MOXET YNyuLLMTb
KOPOHApPHbIiA KPOBOTOK, MOTYT
ObITb MAEHTUPULMPOBAHBI C MO-
MOLLbIO BbIYUCAIEHNS BUPTYabHOMO
noctPCI-FR, nocne 4ero MoXxHo
BbIMNOJHATb MHAMBUAYANM3NPOBAH-
HOE NeYeHme.

B kauecTBe KOHTPOJLHOTO UC-
cnenosanus kayecTsa PCl MmoxeT
ObITb BbinonHeHO [VUS (PucyHok.
4B), KOTOpPOE MOXET 0BHAPYXMTb
HENoMHOE PacLUMPeHne UK Henpa-
BUIbHOE PaCronoXeHne Kopo-
HaPHbIX CTEHTOB. OTO He TOJbKO
OyLyLuas, HO YK€ CyLiecTBytoLlas
npakTika npoBEAEHUS COBPEMEH-
Hoit PCI, nHAnBMayanu3npoBaHHO
AN KaXAoro naumeHTa u ontu-
MM3MPOBAHHOM NS YNyuLLEeHNs
pe3ynbTaTos.
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Sternoclavicular
Joint Disease:

A Simplified
Surgical Algorithm

Keywords: sternoclavicular
joint disease, infection, septic
arthritis, surgical management
algorithm

Objectives

The disease of the sternocla-
vicular joint (SCJ) refers to a
wide spectrum of pathogenetic
processes often encountered
in the clinical praxis. We assess
our results using a standard
surgical treatment algorithm
for different forms of medically
refractory disease of the SCJ.

Methods

In our institution we applied a
standard surgical approach in
12 consecutive patients be-
tween October 2012 and De-
cember 2018, who presented
with a painful SCJ or infection.
The approach consists of inci-
sion, drainage, joint resection,
vacuum therapy and uniportal
thoracoscopy, when indicated.

Conclusion

The treatment approach is a
stable algorithm that applies to
the most clinical scenarios in-
dependent of the etiology and
natural process of each form
of the SCJ disease. Further
studies and risk stratification

models are needed in order to
adopt the proposed algorithm
as a treatment consensus for
all entities of the SCJ disease.

Introduction

SCJD is a rare disease in form
of a unifocal disease or as part
of a systematic disease. Each
form has a unique background,
epidemiology, etiology, course
and treatment options. The
pathogenesis ranges from
hyperostosis, infection with

or without abscess formation,
rheumatologic associated con-
ditions to necrosis. The symp-
toms range from self limited
pain and swelling to persistent
pain syndrome and sepsis.

We describe the results of the
surgical treatment algorithm
when the disease does not
respond to medical treatment,
or when surgery is primar-

ily indicated in cases of clear
infection.

Without the intention to
underestimate the individual
pathogenesis of each disease
and pathological entity, we
present our experience and
propose a surgical algorithm
that applies independent of the

Xupyprus

KIIOYMYHOI 0 COuUJIe-
HEeHUA: paUMOHaNU3K-

POBaHHbIN

XUPYPru-

YeCKUU anropuTMm

KnioueBble ¢10Ba: Natonorus
FPYANHO-KIIIOYNYHOTO COUNEHEHNS,
WHEEKLNS, CEMTUYECKMIA apTpuT,
anropuT™ XMPYPritveckoro eveHns

LIE/Ib O630PA

MaTonorus rpy AHO-KIOUYNYHOrO
couneHerus (MIFKC) oTHocuTes

K LLMPOKOMY CMEKTPY NaToreHe-
TUYECKMX NMPOLIECCOB, KOTOPbIE
[0BOJbHO PEAKO BCTPEYAKTCS

B KIMHMYECKOW NpakTuke. Mbi
OLEHNM pe3yNbTaThl MPUMEHEHMS
CTaHAAPTHOrO anropuTMa Xupyp-
TMYECKOr0 NIEYEHNS PA3NYHbBIX
natonoruyeckux npoueccos 'KC,
pedpaKkTepHbIX K KOHCEPBATHBHON
Tepanuu.

METOAbI

B HalueM oTaeneHnn Mbl npuMeHs-
N1 CTaHAAPTHbIA XMPYPruieckui
neyebHbI NOAXOR Y 12-Tn nauneH-
TOB B Nepnoj ¢ okTs6ps 2012 roaa
no fekabpb 2018 rofa, y KOTOpbIX
6b151 6051€BOM CUHAPOM WU UHCDEK-
LmoHHbIA npouecc MKC. 3ToT me-
TOZ BKJTtOYaN pacceyeHne, ApeHax,
PE3EKLMIO CyCTaBa, BakyyMHyHO
Tepanuio M 0AHONOPTaNbHYH Topa-
KOCKOMMIO MO MOKA3aHUsM.

3AKNIOYEHUE

JleuebHbiid noaxon npeAcTasnseT
C060¥ ONpeLenerHbli anropuTM,

KOTOpbI MPUMEHSETCS NpK 601b-

LUMHCTBE KIMHMYECKMX BapnaH-
TOB, HE3ABMCMMO OT 3TUOMOMUM
KaXX[10W HO30J10TM4ECKOM (POpMbI
3abonesanuii ['KC. Heobxoaumbl
LanbHenLImne NCCNeaoBaHus v
MoZJenv cTpaTtudmkaumum pucka,
4TO6bI MPUMEHSTH NPEANOXKEHHbIN
anropuT™ B Ka4ecTBe YHMBEpPCasb-
HOro Nie4ebHOro Noaxoaa Npu BCex
nartonoruyeckux npoueccax B [KC.

Beepenue

MrKC B chopme yHupokanbHoM
GOMNE3HM UM KaK 4acTb CUCTEMHOIO
3a60neBaH1s BCTPEYAETCS Peako.
Kaxpaas Hozonoruyeckas popma
UMEET YHUKAmbHbIA NaTOreHes,
3NUAEMMOSIOTUK, 3TUONOMUH), Teve-
HUMe W TaKTUKy neyeHus. MatoreHes
BapbMpyeTCs OT rMNepocTosa v
WHbEeKLMK ¢ nnmn 6e3 06pa3oBaHms
abcuecca 10 PeBMaTONorM4eckoro
npouecca 1 Hekpo3da. CUMITOMBI
BapbUPYHOTCS OT CaMOKYNUPYH-
Lyeiics 60mm 1 0Teka [0 CTOMKOro
60neBOro CUHAPOMA ¥ cencuca.

Mbl npeacTaBuM pesynbTathl
MPUMEHEHNS anropuTMa Xupypri-
4ECcKOro NeYeHusl, Korfa naTonorus
He NOAAAETCS KOHCEPBATUBHOMY
NEeYEHI0, NNV NokasaHa onepauust
B Clly4ae SBHOW UHEeKUmM.

bes HaMmepeHusa HeJooUeHnBaTb UH-
AVBMAYanbHbIA NATOreHe3 Kaxaow
HO30/10TMYECKO (DOPMbI M KaXKL0-
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Resection, Primary
Wound Closure w/o
Muscle Advancement

Xupyprus

SCJ Disease

Ultrasound, MRI, CT

SCJD Refractory to
Oral Medication/
Acute Infection

Operation

Infection

Involvement of the
Pleura

Incision,
Debridement,
Resection, NPT

Satisfactory
Debridement

NPT, Delayed Muscle
Plastic, Secondary Closure

Primary Muscle Plastic w/o NPT,
Secondary/Primary Closure

Uniportal VATS

Fig. 1: Our suggested simplified institutional algorithm for surgical management of medically refractory SCJ disease.
SCJ: sternoclavicular joint, MRI: magnetic resonance imaging, CT: computer tomography, NPT: negative pressure

therapy

Puc. 1: TpeanoxxeHHbIii HaMK PaLMOHANM3MPOBAHHBIA aNrOPUTM XMPYPrUYECKOr0 NEYEHNS PE3UCTEHTHOI K KOHCEPBATMBHOMY
neyenuto naronorn [KC. MKC: rpyanHo-knoumnyHoe counexenme, MPT: MarHuTHo-pe3oHaHcHas Tomorpadns, KT: koMnbtoTepHast
Tomorpachusi, TO/: Tepanust oTpuLATENbHLIM AABNIEHNEM.

pathologic background of the
disease within a multidiscipli-
nary surveillance and individual
therapy.

Methods

The series included 12 patients
with advanced SCJ disease
operated in our department
between December 2012 and
December 2018. Thoracic
consultation was conducted
through other in-hospital disci-
plines or through our outpatient
clinic. Patients were reviewed
according to initial presenta-
tion including pain, erythema,
fever (>38,5° C), medical
history including diabetes,
cancer, autoimmune disease,

smoking, alcohol intake and
medical treatment including im-
munosuppression. The review
included also the imaging mo-
dality and initial diagnosis, the
length of hospital stay (LOS),
postoperative pain including
pain medication at discharge
and functionality including
range of motion.

Institutional Surgical
Algorithm

Our surgical algorithm is depict-
ed in Figure 1. Antibiotics are
started in cases of suspicion of
osteomyelitis or septic arthritis
independent of chronicity of
symptoms. We proceed to
surgical management without

0 KNKUHKMYeCKoro ciiy4vas, onvpascb
Ha Hall OMbIT, Mbl Npeanaraem
XUPYPruYeCKuiA anropuTM, KOTOPbIN
MO>XHO NPUMEHATbL HE3ABMCUMO

0T naToreHe3a 3abonesaHusi, B
pamkax MexxaucUumMninHapHoro
HabnoAEHUS N MHAMBMAYaNbHOM
Tepanuu.

MeToabl

B rpynny ans oueHkun adppekTms-
HOCTW anropuTMa 6bINo BKIOUYEHO
12 NauUMeHTOB ¢ 3anyLLeHHbIMM
cnyyasmu MIKC, npoonepuposak-
HbIX B HALLEM OTAENIeHUM B NEPUOA
¢ nexadpst 2012 roga no fexadpb
2018 ropa. KoHcynbTaums Topa-
KanbHOro Xvpypra npoBOAWNAack B
COOTBETCTBYHOLLIEM OTAENEHUM MU
B HaLLei NONUKNMHWUKE. MauneHTb!

6bInv 0TOBPAHbI C Y4ETOM KMUHM-
4eCKNUX CUMMTOMOB, BKITHOUAHOLLMX
601b, apuTEMY, Nuxopaaky (> 38,5°
C); uctopum 60ne3Hu, BKItoYa-
tOLLeN caxapHblii auabeT, pak,
ayTOMMMYHHble 3a60/1eBaHus,
KypeHwe, ynoTpebeHue ankoro-
NS ¥ KOHCEPBATMBHYH Tepanuio,
BKIKO4Ast MMMYHOCYMPECCHIO.

Taroke paccMaTpuBanuechb AaHHbIE
BM3yaN3aUMOHHbIX UCCNefoBa-
HWIA M NepBOHaYanbHbIN AMarHos,
ANUTENBHOCTL NpebblBaHus B CTa-
umoHape (AMC), Hanuume nocneo-
nepawLmoHHO 6011 C Ha3HaYeHUEM
06€36071BarOLMX NPENapaTos npm
BbIMMCKE, U COXPaHEHNE (OyHKLMiA
B CycTaBe, BKJH0uas ManasoH
ABUKEHWIA.
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Table 1: Baseline demographics

joint aspiration according to the
universal surgical rule ‘ubi pus,
ibi evacua’.

After incision and aggressive
debridement we assess the
extent of involvement; medial
clavicle, subclavicular vessels,
first rib, and manubrium. The
costoclavicular ligament is
our anatomical landmark, as

it secures the postoperative
stability of the clavicle [1].

We proceed with resection

of the SCJ with or without
resection of the lateral part of
manubrium. In case of satisfac-
tory debridement we proceed
with primary closure.

In case of inadequate de-
bridement, NPT is started
and delayed wound closure
is performed with or without
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Baseline Demographics

Patients, n(%)

Age-mean (range)

Gender

Female, n(%)

Acute Infection SCJ, n(%)
SAPHO Syndrome, n(%)
Diabetes mellitus, n(%)
Liver cirrhosis, n(%)

Autoimmune disease, n(%)

History of dermatologic conditions, n(%)

Renal Failure, n(%)

Immunosuppression, n(%)

Smoking, n(%)

Alcohol abuse, n(%)

muscle flap plastic. Antibiot-
ics are continued according to
wound and blood cultures and
discharge is planned according
to the individual needs of each
patient.

By involvement of the pleural
space we performed a uni-
portal VATS thoracoscopy for
site control, pleurectomy and
debridement.

Involvement of pleural space or
mediastinum is a rare compli-
cation and adds a higher risk of
mortality and morbidity to the
patient [2].

We assess that a uniportal
VATS thoracoscopy favors the
resolution of the disease rather
than the concept 'wait and
see” with antibiotical treatment
alone or tube thoracostomy

[3]. After clinically adequate

7(58,3%)
7(58,3%)
3(25,0%)
6 (50,0%)
4 (33,3%)
1(20%)

5 (41,7%)

3(25%)

2 (16,7%)
4 (33,3%)
5 (41,7%)

Xupypruyeckuii anroput™ B
HalleM OTAeNeHUM

Haw xvupypruyeckuin anroput™
n3o6paxeH Ha PucyHke 1. AHTu-
OMOTUKM HA3HAYAKOTCS B Cyyae
NOAO3PEHNS HA OCTEOMMUENNT UMK
CENTUYECKUI apTPUT, HE3aBUCUMO
OT HaNNYNs XPOHUYECKNX CUMMTO-
MOB.

MbI NepexoamM K XMpyprdeckomy
neyenuto 6e3 acnvpauun cogep-
XMMOrO CcycTaBa B COOTBETCTBUN

C YHMBEPCANbHBIM XMPYPruiecKum
npasunom «ubi pus, ibi evacua».
[Tocne pacceyeHus v TILATENbHOM
06paboTKM Mbl OLIEHNBAEM CTENEHb
BOBJIEYEHHOCTH Pa3nnYHbIX
CTPYKTYP — MEAManNbHYH0 KoLy,
NOAKIOUYMYHbIE COCYAbl, NEpPBOE
pebpo W PyKoSITKY rpyauHbl. Pebep-
HO-KJKOUMYHas CBA3KA SBNSETCS
HaLLMM aHATOMUYECKUM OPUEHTU-
POM, MOCKOMbKY OHa 06ecneumnBaeT
nocneonepavLymoHHyto CTabunbHOCTb
Kntounubl [1].

Xupyprus

Tabnvua 1: VicxoaHble aemorpadmyeckue
[aHHble

[lanee mbl BbINONHAEM PE3EKLMIO
['KC ¢ nnm 6€3 yaaneHus 60K0BOVA
4acTyv PYKOSITKM rpyamHbl. B cnyyae
YAOBNETBOPUTENBHOW XMpYpruye-
CKOW 06pabOoTKu, Mbl MPUCTYNAEM K
NEPBUYHOMY 3aKPbITUIO OnepaLy-
OHHOM paHbl. B cnyyae HefocTaTou-
HO¥ CaHauuv NpOBOANTCS Tepanus
OTpuLaTeNbHbIM AABMEHNEM
(TOL), v BbINONHSAETCS OTCPOUEH-
HOE 3aKpbITVE PaHbl C NNACTUKOM
MbILLEYHbIM IOCKYTOM Wiu 6e3

Hee. [poBoANTCA aHTUbGaKTepy-
anbHas Tepanusi B COOTBETCTBUM

C pe3ynbTaToM NoCeBa PaHeBoro
OTAENseMOro 1 KpoBM, a BbIN1cka
W3 CTauMoHapa NnaHupyeTcs B
COOTBETCTBUM C MHANBUAYATbHBIMA
NOTPEBHOCTAMM KXKAOrO NauueH-
Ta. lMpn nopaxkeHuu nnespanbHoOro
NPOCTPAHCTBA Mbl BbINOSHAEM
OLHOMOPTaNbHYH BUAEOACCUCTH-
poBaHHyto Topakockonuto (BATC)

C LIeNbI0 MECTHOTO KOHTPONS,
NNEBPIKTOMMUN W CaHALMM.
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Table 2: Initial presentation

NPT, the defect is closed. We
proceed to defect closure only
after formation of good granu-
lated wound tissue.

Results

Table 1 shows the baseline
demographics and Table 2
shows the initial presentation
of symptoms. 7 patients were
diagnosed with a SCJ infec-
tion, and 5 others with a painful
hyperostosis of unknown
origin and pathogenesis. Two
patients had a bilateral involve-
ment and concerned cases of
abscess, intraoperative find-
ing of necrosis and complete
destruction of the SCJ. None
of the rest patients had an
involvement of the left SCJ.

All patients had a prior medi-
cal maximal treatment includ-
ing outpatient antibiotics in
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SCJ Disease

Patients, n(%)
Fever, n(%)
Erythema, n(%)
Swelling, n(%)
Pain, n(%)

Right-sided involvement, n(%)

Infection parameters (positive), n(%)

Critical illness, n(%)

Distant Infection/Abscess, n(%)

Ambulatory patients, n(%)

the case of infection, pain
medication, opioids and medi-
cal treatment for underlying
disorder. One female patient
was treated for rheumatoid
arthritis with SCJ involvement
and three patients were diag-
nosed with advanced untreated
SAPHO (synovitis, acne, pus-
tulosis, hyperostosis, osteitis)
syndrome with dermatological
manifestations.

Table 3 and Table 4 depict the
intraoperative and postopera-
tive course for both the infec-
tion related and chronic SCJ
disease.

The preoperative CT showed

a pleural involvement in two
patients. According to our algo-
rithm, operation for all patients
was planned with incision,
aggressive debridement, SCJ

12

6 (50,0%)
5 (41,7%)
10 (83,4%)
12 (100%)
9 (75%)

7(58,3%)

2 (22%)
3(25%)

6 (67%)

BoBreyeHne B natonornyeckuii
MPOLECC NneBpanbHOro NpocTpasx-
CTBa WM CPEAOCTEHNS ABNAETCS
PELKMUM OCITOXKHEHWEM W MOBbLILLAET
PUCK CMEPTHOCTY 1 Pa3BUTUS TS-
XKenbiX 0CNOXXHEeHWM [2]. Mo Hamm
oLeHKam, ofHonopTanbHas BATC
6onblue cnocobCTBYET paspeLue-
HWKO 3a60MEBaHNS, YEM TaKTUKa
«XAaTb ¥ HabNAaTb» C UCMOMb-
30BaHMEM TOMbKO aHTUOMOTUKOB
WM TOPaKOCTOMUM C TPyBUaTbIM
apeHaxom.[3]. Mocne nposeseHus
KnuHnyeckun agexksaTHon TOL paHa
3akpbiBaeTCs. Mbl npucTynaem K
3aKpbITUO fedpekTa ToMbKo nocne
(bOpPMUPOBAHMS rpaHyIMpPOBaHHO
TKaHM.

PesynbTathl

Tabnumua 1 femMoHCTpUpYeT OCHOB-
Hble jemorpagmueckne AaHHble,
a Tabnuua 2 — nepBoHaYanbHbIe
KMMHUYECKME CUMMTOMBI.

Y 7 naumeHToB 6bI1 AarHoCcTMpo-

Xupyprus

Tabnmua 2: MepBoHayanbHas
KIMHUYecKas kapTuHa

BaHa MHAEKLMOHHbIH apTpuT MKC,
ay 5 — 60nesHeHHbIi runepocTo3
HEM3BECTHOTO NPOMCXOXAEHMS W
nartoreHesa. Y [Byx nauneHToB
0TMEeYanoch [BYCTOPOHHEE Mo-
paxxeHue B hopme abeLeccos, ¢
WHTPAONEpPaLMOHHbIM BbISIBIIEHWEM
HeKpO3a W NOMHOTO PaspyLUeHus
['KC. Hny 0aHOro 13 ocTanbHbIx
NauUNEHTOB He BbI0 NOPaXKEHNs
nesoro MKC.

Bce naumeHTbl paHee npoxoaunu
WHTEHCMBHOE KOHCEPBATUBHOE
neyeHue, BKKOYas aHTubakTepm-
anbHyr ambynaTopHyH Tepanuio B
CNny4ae MHEKLMOHHOMO nopase-
Hus, 06e360NMBatoLLMeE Npenapartsl,
ONWOMAbI M MEANKAMEHTO3HOE
NeYeHne OCHOBHOTO 3a60/1eBaHus.
OpHa nauneHTKa npoxoauna ne-
YeHue Mo MOBOAY PEBMATOMAHOMO
apTpuTa ¢ nopaxenuem IKC, ay
Tpex nauneHToB 6bln AMarHoCTUpO-
BaH NMPOrPECCUPYIOLLMIA HENEeYEHbIN
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Xupyprus

Fig. 2: Advanced SCJ infection with osteomyelitis

resection with negative pres-
sure therapy.

Manubrium resection was
performed in two patients.
Pectoral muscle plastic was
performed in 6 patients.

The muscle flap plastic was
performed only after adequate
granulation with long or short
negative pressure therapy
until a granulated non-necrotic
tissue bed was created (Fig.
4). One patient with pleural
involvement (Fig. 3) received

a uniportal VATS thoracoscopy
2-3 days after initiation of VAC
treatment and one patient tube
thoracostomy. The mean LOS
for that group was 15 days.

Negative pressure therapy was
conducted with a 3-day interval
of new wound cultures. In case

of negative wound culture,
patients received a secondary
wound closure with or without
muscle plastic. After clinically
adequate NPT, the defect is
closed. We proceed to defect
closure only after formation of
good granulated wound tissue.

By involvement of the pleural
space we performed a uni-
portal VATS thoracoscopy for
site control, pleurectomy and
debridement. Involvement of
pleural space or mediastinum
is a rare complication and adds
a higher risk of mortality and
morbidity to the patient [2]. We
assess that a uniportal VATS
thoracoscopy favors the resolu-
tion of the disease rather than
the concept ‘wait and see” with
antibiotical treatment alone or
tube thoracostomy [3].

Puc. 2: 3anyLeHHbIi nHdekumMoHHbIA npouecc B 'KC ¢
0CTEOMMENNTOM

SAPHO (cuHoBuT, akHe, nycTynes,
rMNepocTo3, OCTENT) CUHAPOM C
LEepMaTomnorMyeckumMm NposIBEeHN-
M.

Tabmmua 3 v Tabnuua 4 nokassiBsa-
tOT MHTpaOoMNEepaLnNoHHOE 1 nochne-
OnepaumMoHHOE TeYeHNe Kak HAEK-
LIMOHHOr O, TaK 1 XPOHUYECKOrO
aptputa ['KC. Y aByx naumeHToB
npeponepauvonHas KT nokasana
nopakeHue NneBpbi.

CornacHo Halemy anroputMy, ans
BCeX nauneHToB 6bina 3annaHu-
poBaHa onepauns ¢ pacceyeHnem,
TLATENbHOW CaHaLmen, peaexuneil
'KC ¢ Tepanveii oTpuLaTensbHbIM
[aBneHnem. Pesekums pykosTku
rPyAnHbI ObiNa BbIMONHEHA Y ABYX
nauneHTos. lnactvka rpyaHo
MbILLLbI CAeNaHa y 6 NauueHToB.
MnacTvka MbILLIEYHbIM NOCKYTOM
BbINOAHANACH TOMLKO NOCNE
AOCTATO4HOrO rpaHyaMpoBaHus

C NOMOLLbO A/MTESNBHON 1N
KOPOTKO Tepanum 0TpulaTeNbHbIM
[aBMEeHNEM [0 Tex Nop, NoKa He
ObIS10 MONYYEHO rpaHyMPOBAHHOE,
6€e3 NPM3HaKoB HEKPO3a, paHeBoe
noxe. (PucyHok 4).

Y 0[HOr0 NaumeHTa ¢ nopaxxeHnem
nnespanbHO NonocT (PucyHoK

3) npoBefieHa ogHonopTansHas
BATC uepes 2-3 aHs nocne Havana
BaKyyMHO# Tepani 1y 04HOro
nauuesTa — Tpy6yarasl Topako-
CTOMMS.

CpeaHsg AMNC ans atoi rpynmbl
naumeHToB cocTaBuna 15 gHei. B
Cclyyae oTpuuaTenbHOro nocesa
PaHeBOro 0TAENAEMOro, y nauu-
€HTOB BbIMOMHANOCH BTOPNYHOE
YLUIMBAHME PaHbl C MbILLEYHOM
MNacTUKOM unm 6e3 Hee.

Tepanus oTpuuaTeNbHbIM faBre-
HWUEM NPOBOAMNACH C 3-AHEBHbIM
WHTEPBANOM Ans NoceBa HOBOMO
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Fig. 3: Computer tomography scan showing the initial presentation SCJ infection with pleural involvement and abscess formation.
Puc. 3: KomnbtoTepHas ToMmorpadmsi, nokasblBaroLas nepBoHadanbHyo KIMHNYECKyo kapTuHy nHaekumn 'KC ¢ BoBneyeHnem nnespbl v hopmmpoBannem abelecca.

After clinically adequate NPT,
the defect is closed. We
proceed to defect closure only
after formation of good granu-
lated wound tissue.

Discussion

Joint aspiration or primary
surgical treatment have been
proposed [4]. Kachexia, alcohol
abuse, diabetes and distant
infections are predisposing

factors for an ongoing indolent
or acute process that can lead
to joint infection, necrosis

and destruction. Initiation of
empirical antibiotic medication,
aggressive debridement, drain-
age and NPT are the mainstay
of treatment. However, due

to high treatment failure rates
of antibiotic therapy alone or
debridement alone, excision of
the SCJ should be considered

paHeBoro oTaensemoro. ocne
KnnHu4eckmn apeksatHon TO[ pana
3akpbiBanacs. Mol npuctynanmm K
3aKPbITUIO fedeKTa B TKaHSX TOMb-
k0 nocne hOPMUPOBaHUS XOPOLLEN
rpaHynMpoBaHHOM PaHEBOW TKaHM.
Mpy NopaxxeHUn NaeBPanbHOro
MPOCTPaHCTBA Mbl BbINOSHSNM
OLHOCTOPOHHIOK BATC ¢ uenbto
MECTHOTO KOHTPOAS, NNEBP3KTOMUM
1 caHauwu. Boneyenue B Bocna-
NUTENbHBIA NPOLECC NNEBPAbHOTO

MPOCTPaHCTBA UMK CPESOCTEHMS
ABNAETCA PeAKUM OCNOXHEHUEM
1 NOBbILWIAET PUCK CMEPTHOCTH U
3abonesaemMocTu [2].

Mo HalwMM oLeHKaM, NpoBeaeHNe
ofHonopTanbHoi BATC 6onb-

LLie CMIOCOBCTBYET paspeLLeHnto
BOCNANMTENBHOIO NPOLIECca, Yem
KOHLenuus «kaaTb U CMOTPETb»

C aHTUbaKTEPMaNbHON Tepanueit
unu Tpy64aTo TopakocToMuen [3].
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Xupyprus

Fig. 4: Computer tomography scan depicting the defect (asterisk) after negative pressure therapy. A delayed pectoral muscle closure was performed.
Puc. 4: KomnbtoTepHas Tomorpadms ¢ n3obpaxeHueM aedekTa (3B€3A04KM) NOCNe Tepanuu 0TpHUUATENbHbIM AaBNieH1eM. bbino BbINOMHEHO 0TCPOYEHHOE 3aKpbITHE AedekTa

TPYAHON MblILLbI.

as definitive treatment option
[5, 6]. Negative pressure treat-
ment is of utmost importance
and has been established as
an unbreakable part of wound
healing [7-9].

The depth and borders of the
excision must follow the 'noth-
ing less, nothing more’ rule:
excision with maintenance

of vital tissue, timing estima-
tion and feasibility of defect
closure. The defects tend to
be large, because the infection

at the time of diagnosis may
frequently involve the manubri-
um, the first rib and muscular
structures (Fig. 2).

The decision for surgery and
the time of surgery for the
disease with chronicity lies on
the consent of the patient and
the multidisciplinary medical
team, whereas in acute form
the decision is prompt and life
saving [4, 10].

Taking the example of SAPHO
syndrome, it is primarily

Mocne KNMHUYECKW aaekBaTHON
TO[] paHa 3akpbiBanacs. Mbl npu-
CTynanu K 3aKkpbITUo TKAHEBOMO
AedbekTa ToNbko nocne opMmpo-
BaHWsl XOPOLLIEH rpaHyIMPOBaHHON
TKaHW Ha paHeBO NOBEPXHOCTU.

06¢yxaeHne

[ns neyenus NMIKC npeanaraeTcs
nepBoHaYanbHas acnupauus co-
AEPXXMMOr0 CycTaBa Uim Nepsny-
HOE XMpypriyeckoe neyenne [4).
Kaxekcws, anoynotpebnexue
ankoronem, auadet 1 MHGEeKLNM
SBNSOTCA NpeapacnonaratoLLMm

thakTopamu A1 BANOTEKYLLIEro Um
0CTPOro NpoLecca, KOTOpbIi MOXET
MPUBECTM K MHPMLMPOBAHMIO CY-
CTaBa, HeKpPO3y 1 PaspyLLEHHIO.
lNepBoHavansHoOe aMNMpPUYECcKoe
neYeHne aHTubnoTMKamu, Tula-
TenbHas caHaums, apeHax n TO[
SBASKOTCS OCHOBOM NIEUEHMS.

TeMm He MeHee, W3-3a BbICOKOTO
nokasarenst HeathPeKTUBHO-

CTW OfIHOW aHTUGaKTEpPUaNbHO
Tepanuv Ui 0JHON XMPYPruyeckon
o6paboTku, akcumanto [KC cnegyet
paccMaTpuBaTh Kak OKOHYaTeb-
HbliA BApUaHT feyeHus [5, 6].
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Table 3: Preoperative and Intraopera-
tive characteristics

treated through medication
(NSAIDS, biphosphonates,
biological agents )[11]. How-
ever, by signs of unresolved
symptoms and osteomyelitis
we proceeded with surgery

in 3 cases. We suggest that
surgery must be considered
and recommended when it is
complicated with SCJ destruc-
tion or pain resistant to medica-
tion or infection.

Song et al demonstrated their
early series of 7 patients in
2002 without SCJ resection.
They initiated the treatment
with incision, drainage and an-
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Preoperative and Intraoperative Characteristics
Variables SCJ Disease

Abscess, n(%)
Hyperostosis, n(%)
Joint destruction, n(%)

Necrosis, n(%)

VAC therapy, n(%)

Primary wound closure, n(%)

Muscle flap plastic, n(%)
Pleural involvement, n(%)
VATS thoracoscopy, n(%)

Tube thoracostomy, n(%)

tibiotics. 6 of the patients failed
the treatment and needed a
SCJ resection [6].

Puri et al compared open
wound care after debridement
of SCJ versus single stage SCJ
resection, muscle flap plastic
and immediate closure in 2
groups of ten patients each,
and found that single stage sur-
gery is associated with higher
rates of complications [12].
Muesse et al compared 4
treatment concepts in their
series of 12 patients: antibiot-
ics alone, incision and drainage,
immediate closure with flap

5 (41,7%)
4(33,3)
7(58,3%)
2 (16,7%)
8 (66,7%)
4 (33,3%)
6 (50%)
2 (16,7%)
1(8,4%)
1(8,4%)

JleueHve otpuuatensHbIM fasne-
HUEM UMEET NEePBOCTENEHHOE 3Ha-
YEHWE M NPU3HAHO HEOTHEMIEMOIA
4aCTbiO TEPANWM C LIENbIO 3aXKUB-
neHns paH [7-9]. nybuHa v rpaxm-
Libl 9KCLM3MW JOMKHbI CNefoBaTh

MpaBuNy «HW MEHbLUE, HU BONbLUE>:

37O yAaNeHue C COXpaHEHNEM 3[0-
POBbIX TKaHeiA, CBOEBPEMEHHOCTb
BMeLIaTeNbCTBA M BO3MOXHOCTb
3aKpbITUS dedekTa.

[ethexTbl TKaHeh UMEIOT TeH-
LEHLMIO ObITb 60MBLUMMK, NOTOMY
YTO MHCEKLMOHHBIM NPOLECC Ha
MOMEHT [MarHo3a MOXeT YacTo
3aTparusatb PyKOATKY rpyanHbl,
nepsoe pebpo W MbllLieyHble

Xupyprus

Tabnmua 3: MpefonepaumorHbie U
NHTPaoMNepaUMOHHbIE XapaKTepUCTUKM

CTPYKTYpbI (PucyHok 2). Peluenue o
MPOBEJEHUN 1 BpEMEHU OnepaLuu
Mp¥ XPOHUYECKOM 3a60/eBaHNM
MPUHUMAETCS C COrnacust naumMeHTa
MEXAMCLMMIMHAPHON MEANLINH-
CKOW 6purafoi, Toraa Kak npu
OCTpO¥i (hOpMe PELLEHNE SBNSETCS
HEMELNEHHbBIM 1 CacaeT XXM3Hb
[4,10].

Tak, cunapom SAPHO, B ocHoB-
HOM J1e4aT C NOMOLLbK MefinKa-
MeHTO3HbIX npenapaTos (HMBI,
6udocchoHaToB, BUONOTMUECKMX
npenapatos) [11]. Tem He MeHee,
NPy COXpaHEHUN CUMMTOMOB U
oCTeOMUenuTa, B 3 cry4asx Mbl
BbINOHWAN ONepauuto.
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Table 4: Postoperative characteristics

plastic and delayed closure
with muscle plastic (5 patients).
They found a 100% success in
the lateral group with complete
resolution [13].

Kachala et al reported their 20
year experience in a series of
40 patients who underwent
SCJ resection. They compared
primary closure and muscle
flap plastic after adequate de-
bridement was reached versus
healing by secondary intention
with NPT in cases of persistent
infection. They found no dif-
ference in the efficacy of either
both surgical concepts [14].

Conclusion

The proposed surgical algo-
rithm is confirmed by our
experience and the similar
algorithms of other expert
groups [12, 14, 15]. In cases
of acute infection, we propose
debridement and SCJ resec-
tion following negative pres-
sure treatment and delayed
closure with or without muscle
flap plastic. In cases of hy-
perostosis or non-infectious
joint destruction we suggest
primary wound closure after
SCJ resection with or without
muscle flap plastic.
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Postoperative Characteristics

Length of hospital stay in days, mean (range) 15 (+8)

Tabnmua 4: MocneonepaumorHble
XapaKTepuCTUKK

Intact range of motion on discharge, n(%) 12 (100%)

Pain medication on discharge day, n(%) 7 (58,3%)

Duration of antibiotic therapy in days, mean
(range) 7(3)

Mol cunTaem, 4To onepaums
[O/MKHA ObITb paccMoTpeHa B
crnyyasix, Kora naTosnoruyeckmii
MPOLECC OCNOXXHSETCS pa3pyLUeHu-
em 'KC nnm 601bt0, pe3MCTEHTHOI
K KOHCEPBATWBHOI Tepanuu, Unu
WHEeKLMEN.

Song ¢ coasT. B 2002 rogy co-
06LLMNM O rpynmne U3 7 NauMeHTOB,
NOMyYMBLLNX NieyeHne 6e3 pesek-
umm 'KC. MepsoHauanbHo y HUX
Ob1510 BbIMOIHEHO PAcceyeHue,
APeHax v npoBefeHa aHTubaxTe-
puansHas Tepanus. Y 6 naumeHTos
He HacTynuno yiyylleHue, 1 OH1
Hy>xaanuce B pesekumn ['KC [6].
Puri ¢ coaBT. cpaBHum neyenne
OTKPbITbIX paH nocne caHauun [KC
C 0AHOMOMEHTHOM pe3ekumeit [KC,
C NNACTUKON MbILLEYHbIM NOCKY-
TOM U HEME[JIEHHBIM 3aKPbITUEM

B 2 rpynnax no 10 nauneHToB B
KaXXAOW, 1 0BHAPY>XWMK, 4TO OfHO-
MOMEHTHas! Onepawms accoummpo-
BaHa C 60mee BbICOKOW YacTOTOM
OCNOXHeHWiA [12].

Muesse ¢ coasT. cpaBHUm 4
KOHLIENLWKM NEeYeHmst B rpynnax u3
12 nauneHToB: aHTMGaKTEpHanb-
Hasl MOHOTEpanus; pacceyeHue u
APEHaX; HEMEIEHHO. 3aKpbIThe C
MOMOLLbO NAACTMKN IOCKYTOM W OT-
CPOYEHHOE 3aKPbITUE NOCPEACTBOM
MbILUEYHO MacTuku (5 naumen-

T0B). OHM 0BHAPY XXMM XOPOLLMIA
pesynbTaT C MOMHbIM paspeLLeHnem
naronoruyeckoro npotecca B 100%
cyyaes B nocneaxeit rpynne [13].
Kachala ¢ coasT. coobLumunm o
cBOEM 20-NETHEM OMNbITE NEYeHUs
rpynnbl 13 40 NauneHTOB, y KOTO-
PbIX ObINa BbIMONHEHA PE3EKLMS
KC. OHu cpaBHUNM NepBryHOe
3aKpbITve fedekTa ¢ NnacTukom
MbILLIEYHBIM JIOCKYTOM NOCIe J0-
CTWXKEHNS afeKBATHOM CaHauum n
32KWBMEHNE BTOPUYHbBIM HATSKE-
HueM ¢ npumeHernem TOL B cry-
yasx NepeuCTUPYHOLLIEH MHEKLMM.
OHM 06HaPY>XMAM aHANOrYHYHO

3 heKTUBHOCTb 06emnx Xupypruve-
CKWX KOHLenuui [14].

3aknioyeHue

OhheKTMBHOCTb NPeAnaraemoro
Hamu XMPYpruyeckui anroputMa
NOATBEPXKAEHA HALLMM MONOXM-
TEMbHbIM OMbITOM €0 MPUMEHEHNS
W pesynbTaTamu UCMOoNb30BaHNs
aHarnormyHbIX anropuTMOB ApyrMu
3KCMepTHbIMM rpynnamu [12, 14,
15].

B cnyyasx ocTpoi uHhekummn Mbl
npesfaraeM X1pypriyeckyto obpa-
60TKy 1 pesexkumto FKC ¢ nocne-
LyIOLLMM NIEYEHNEM OTpULATENb-
HbIM [JaBNieHNEM 1 OTCPOYEHHOE
3aKpbITve fedexTa ¢ NnacTukomn
MbILLEYHBIM IOCKYTOM MK 6€3 Hee.
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Minimally-Invasive MuHumanbHo WHBa-
3UBHble AOCTYMbI NpK

Approaches In

Total Hip

Arthroplasty

Keywords: Osteoarthritis, hip,
arthroplasty, minimally-invasive

Introduction

In order to provide valuable ad-
vice to patients who are sched-
uled for total hip arthroplasty
(THA), profound knowledge of
the most important minimally-
invasive surgical approaches to
the hip is of crucial importance.
In the following article, com-
mon approaches are briefly
described and compared with
regard to their individual advan-
tages and disadvantages.

In Germany, about 230,000
primary THAs were performed
in 2016 [1].

This steady increase of implan-
tations emphasizes the role of
THA as one of the most com-
mon and successful elective
surgical procedures of today’s
medicine.

While the development of
superior materials and low-fric-
tion bearings was in the focus
of clinical and biomechanical
research for a long period of
time, attention recently shifted
towards a rapid recovery by
the introduction of minimally-
invasive surgical techniques.

Especially in orthopedic hip
surgery, the approach to the
joint plays a decisive role.

On one hand, the surgeon
needs a clear view and access
for instruments and compo-
nents, on the other hand, the
exposure of the surgical site
must not lead to damage of
the surrounding soft tissue
structures. Therefore, classic
surgical approaches have been
further developed, not only in
order to reduce the size of the
incision [2, 3]. Although a good
definition is still missing, skin
incisions of less than 10 cm
are generally considered as
minimally-invasive [3].

However, to exploit all benefits
of an approach, it is crucial that
small incisions are accompa-
nied by anatomy-friendly surgi-
cal technigues at deeper struc-
tures, as muscles and tendons
with their associated nerves
and vessels must be respected
throughout the operation [3, 4].
Despite all the euphoria, which
is largely justified, minimally-
invasive THA can also involve
certain risks and might lead to
an increased rate of complica-
tions, especially in inexperi-
enced hands.

TOTaNnbHOM apTponna
CTUKe Ta3obeapeHHO

OpToneauyeckas xupyprus

ro cycraBa

KnioyeBble CNoBa: 0CTE0apTPHT,
Ta306€ApeHHbIii CycTaB, apTpona-
CTVKA, MUHUMANbHO MHBA3MBHbIiA

BeepeHue

Y106b! NPOBECTY MOMHOLEHHYHO
KOHCY/bTaUMio NaLUMEHTOB, KOTO-
PpbIM NOKa3aHa ToTanbHas apTpo-
nnacTuka Ta3obepeHHOro cycTasa
(THA), kpaiiHe BaXXHO UMETb Npes-
CTaBJEHNE O MAHUMANbHO NHBA-
3MBHbIX XMPYPruyveckne [OCTynax K
Ta306e[peHHOMY CyCTaBy, KOTOpble
NPUMEHSAKOTCS B HACTOSILLEE BPEMS
npu 3aTUX BMeLaTenscTBax. B aTon
CTaTbe KPaTko OnucaHbl Takue fo-
CTYMbl, ¥ MPOBELEHO UX CPABHEHME
C TOYKM 3PEHMS MPEUMYLLIECTB W
HeoCTaTKOB.

B lepmanim B 2016 ropy 661510 Bbl-
nomnHeHo okono 230 000 nepsryHbIX
THA [1]. MocTosHHOE yBENUYeHMe
yMcna Takux BMELLATeNbCTB
CBMAETENbCTBYET 0 TOM, 4TO THA
0CTaeTCs 04HOW U3 Hanbornee
PacnpoCTPaHEHHbIX U YCMELHbIX
XMPYPruyeckux npoenyp B CoBpe-
MEHHOI MeanLMHE.

Mocne pnuTensLHOro nepuoaa
BPEMEHW, KOTia B LIEHTPE BHUMA-
HWS KIIMHUYECKNX 1 B1uoMexaHuye-
CKMX UCCNEA0BaHMIA Haxoaunach
pa3paboTka BbICOKOKAYECTBEHHbIX
MaTepnanoB 1 NOALUMMHUKOB C
HU3KUM KOIPPULMEHTOM TPEHNS,

B NOCneHee BpeMs BHUMaHMe
CMECTUNOCH B 0611aCTb BbICTPON
peadunuTaumn nauneHToB 3a cHeT
BHEAPEHNs MUHUMANbHO MHBA3MB-
HbIX XUPYPrU4ECKUX METOLOB.
Oco6eHHO B OPTONEANYECKON
Xupypriv 6eapa JOCTyn K CycTaBy
urpaet peLuaroLLyto ponb. G oaHoM
CTOPOHbI, XMPYPr HYXAaeTcs B
XopoLueM 0630pe 1 JoCTyne K
WHCTPYMEHTaM 1 KOMMOHEHTaM,

C [Ipyroi CTOPOHbI, NOArOTOBKA
0NepauMoHHOro NoMs He AOMKHA
NPUBOANTb K MOBPEXAEHMIO OKPY-
XKaIOLLMX CYCTaB MSATKUX TKaHEi 1
CTPYKTYp. MoaTomy Knaccuyeckue
XMpypruveckne JoCTynbl NOny-
Ynnu fanbHeiiLee passuTie, 1 He
TOMBKO ANS YMEHbLUEHUS ANNHbI
paspesa [2, 3]. HecMoTps Ha To,
4TO TOYHOE OMPEAENEHme Bce
eLLe OTCYTCTBYET, MUHUMANbHO
WHBA3MBHbIMM 0ObIYHO CYNTALOTCS
paspesbl Koxu MeHee 10 ¢M [3].

Y106b1 UCNONBE30BATH BCE NPEUMY-
LiecTBa Takoro 4OCTyna, KpanHe
BaXXHO, 4T06bI HEBOMbLLME Pa3pesbl
COMPOBOXAANUCH XMPYPruvecKkm-
MM MAHUMYNSALMAMM, LUAASLLIAMM
OTHOCUTENHO Fy6OKUX CTPYKTYP,
TaKWX KaK MbILLLbI ¥ CYXOXKNNS

C COOTBETCTBYHOLMMI HEpBaMK

W COCYLiaMu, KOTOPbIE AOMKHbI
BbIMONHSATLCA HA MPOTSKEHUN BCEW
onepauum [3, 4].
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Fig. 1: : Overview of the most common approaches to the hip joint in THA;
DAA: Direct anterior approach, TFL: Tensor fasciae latae muscle, Glut. Med.:

Glutaeus medius muscle

Anterior Approach

An anterior surgical approach
to the hip joint was probably
first described by Carl Hueter
at the end of the 19th century
for resection of the femoral
head in septic coxitis [5]. In the
1920s, Marius Smith-Petersen
established a similar approach
for the implantation of a sur-
face prosthesis [6].

Nowadays, the incision is
performed two centimeters
distally of the spina iliaca ante-
rior superior along the medial
edge of the tensor fasciae latae
muscle. The tensor fasciae
latae muscle serves as lateral
and the sartorius and rectus
femoris muscles serve as
medial boundaries of the surgi-
cal approach. This allows the
surgeon direct access to the

hip joint without detachment of
individual muscles (Fig. 1) [7].
Moreover, the internerval plane
of the Smith-Petersen interval
proved to be advantageous.
Muscles located medially of
the approach are innervated by
the femoral nerve and muscle
groups located laterally are
innervated by the superior
glutaeal nerve [8].

Today, the anterior approach is
performed on a table with fold-
down legs as a direct anterior
approach (DAA) or with the aid
of an extension table, e.g. in
AMIS® technique (anterior mini-
mal invasive surgery) [7, 9, 10].
The anterior approach has ex-
perienced a renaissance since
the 2000s due to its low level
of invasiveness and high pro-
tection of surrounding muscles.
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OpToneauyeckas xupyprus

Puc. 1: Hanbonee pacnpocTpaHeHHble XMpypruyeckie AOCTymbl K Ta306eApeHHOMY
cyctasy npu THA; DAA: npsimoit nepeHuii foctyn, TFL: HanpsiraTenb LMPOKOA
thacunm 6eapa, Glut. Med: cpeaHsis AroanyHas MbiluLa

HecMOTps Ha BECb ONTUMU3M,
KOTOPbIiA B 3HAYUTENLHOW CTEMNEHN
OnpaBAaH, MUHUMAIbHO VHBA3MB-
Has THA TaKkxxe MOXEeT BKIto4aThb
OnpegesnieHHbIe PUCKK, U MOXKET
MPUBECTY K YBESIMYEHMIO NOKA3a-
Tens 0CNOXHEHMA, 0COBEHHO B
HEOMbITHbIX PyKax.

MepenHuii gocTyn

[epeaHnin Xupypriveckuia [ocTyn
K Ta306epeHHOMY cycTaBy bl
Brepsble onucan Kapnom XbtoTe-
POM B KOHUE 19-r0 Bexa Ang pesek-
LiM1 roNoBKM 6€APEHHOM KOCTW NpU
cenTnyeckoM kokeute [5). B 1920-x
rogax Mapuyc Cmut-leTepceH pas-
paboTarn aHanoruyHbli JocTyn 4ns
UMMaHTaumn NpoTe3a CyCTaBHOM
noBepxHoCTY [6].

B HacTosiLee Bpems pa3pes Bbl-
NONHAETCS B AIBYX CaHTUMETPAX
LucTanbHee nepeaHen BepxHen
0CTU NOAB3AOLLHON KOCTW BAOIb

MeauanbHOro Kpas Hanpsiratens
LUMPOKOW (hacumm 6efpa. ITa
MbILLLA CAYXXUT NaTepanbHom, a
MOPTHSKHAS U MPSiMast MbILLLbI
6enpa — MeAnanbHOM rpaHuLen
XMPYPru4eckoro goctyna. 3To
MO3BONSIET XMPYPry UMETb NPSMONA
LOCTYnN K Ta306epeHHOMY CycTaBy
6e3 pacceyeHust 0TAENbHbIX MblLLL|
(Puc. 1) [7]. Bonee Toro, Npenmy-
LECTBOM SBNSETCS UCMONb30BaHNE
MEeXXHEBPAJIbHOr0 NPOCTPAHCTBA,
KOTOpOE 06pasyeTcs npu 4OCTY-

ne Cmuta-MNeTtepceHa. Mbiwubi,
PacrnoNoXeHHbIE MeananbHee
AOCTYNa, MHHEPBMPYHOTCS 6EApEH-
HbIM HEPBOM, & MbILLEYHbIE FPynMbl,
pacroNoXeHHble naTepasbsHo,
WHHEPBMPYHOTCS BEPXHUM SrOANY-
HbIM HEpBOM [8].

CerofHs nepefHuii 4OCTYN Bbl-
MNOMHAETCS Ha CTONE CO CKNaaHbIMM
HOXKaMK Kak NpsIMOiA NepeaHni
poctyn (DAA) unu ¢ nomoLybto pas-



Orthopedic Surgery

In case of severe contractures
and limited visibility, exposure
can be significantly enhanced
by releasing the tendons of the
muscles obtoratorius, ge-

melli and, if still not sufficient,
piriformis. Intraoperatively, the
lateral femoral cutaneous nerve
is at risk as both elongation and
scarring can cause discomfort,
pain or paraesthesia. Moreo-
ver, attention should be paid

to avoiding increased anteve-
rion of the cup, which in turn
enhances the risk of postopera-
tive dislocation.

Anterolateral Approach

The conventional anterolat-

eral approach can also be
performed minimally-invasive.
The technique, first described
by Reginald Watson-Jones in
the 1930s, is defined by the
interval between tensor fasciae
latae muscle on the medial and
glutaeus medius muscle on the
lateral side [11, 12].

While John Charnley used
this approach together with
an osteotomy of the greater
trochanter as a standard tech-
nigue, modern modifications
allow small skin incisions and
muscle-friendly procedures
without a trochanteric osteot-
omy [4, 13]. In contrast to the
Smith-Petersen interval, the
Watson-Johnes interval does
not represent an internerval
plane.
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The minimally-invasive modifi-
cations can be performed both
in lateral and supine position
and utilize a skin incision of ap-
proximately seven centimeter,
which is made after palpating
the greater trochanter posterior
to the tensor fasciae latae mus-
cle [14]. If the approach is per-
formed more proximal, there

is a relevant risk of injuring the
superior glutaeus nerve, lead-
ing to gluteal insufficiency due
to denervation of the tensor
fasciae latae, glutaeus medius
and minimus muscle [15].
Moreover, a careful release is
necessary to reduce the risk of
injuring the glutaeus medius
muscle or greater trochanter.
Concerning implant positioning,
there is a tendency towards
cup placement with too much
inclination.

Dorsal Approach

Originally described by Kocher
and Langenbeck and further
developed by Moore in the
1950s, various modifications of
the dorsal approach are used in
clinical practice today [16-18].
However, the transmuscular
access through the glutaeus
maximus muscle and the de-
tachment of the short external
rotators (obturatorius internal
muscle, gemellus superior

and inferior muscle) at the
dorsal femur are common to
all of them. As this also applies
to most minimally-invasive

ABUraIOLLIErocs CTona, HanpuMep,
no metoamke AMIS® (nepenHui
MWHUMAIBHO MHBA3MBHBIA JOCTYN)
[7,9,10].

lepeaHnin [OCTYN Nepexun pexHec-
caHc ¢ 2000-x rogos, 6narofaps
HU3KOMY YPOBHIO MHBA3WUBHOCTY

11 BbICOKOM 3aLUMTE OKPY>KAROLLMX
MbiLL. B cnyyae cepbesHbix KOH-
TpaKTyp 1 OrpaHnyeHHoro 0630pa,
06HaXXeHue cycTaBa MOXET BbITb
3HAYNTENBHO YYYLLEHO NyTEM
MOBMAM3ALIMM CYXOXKMITUIA HAPY -
HOW 3anupaTesnbHOM 1 6N3HEL0BON
MbILLIL} M, €CAIM 3TOr0 HEAOCTATOUHO,
TPYLUEBMAHON MbILLLIbI.

Bo Bpems onepaunm cyLiecTayeT
PUCK NOBPEXAEHNS naTepanbHo-
r0 KOXXHOro 6epeHHOro HepBa,
MOCKOSbKY 1 ero yASIMHEHME, U
py6LEBaHWe MOryT BbI3bIBATb AUC-
KOMcOpT, 60/1b UK NAPECTESMIO.
Kpome Toro, cnegyet naberath
4pE3MEPHOI aHTEBepCUM aueTaby-
NSIPHOM YaLLKW, 4TO, B CBOI 0Ye-
PEfib, YBENMUMBAET PUCK BbIBUXA
nocne onepauum.

MepepHe60oKoBOW fOCTYN
O6bI4HbIiA NepesHe60KOBOM LOCTYN
TaKXXe MOXET 6bITb BbINOHEH
KaK MUHIMAnbHO MHBA3WBHBIN.
MeToauka, Bnepsble onucaHHas
PemxuHanbaoM YoTcoHOM-[KOoH-
com B 1930-x rogax, 6asupyetcs
Ha MCMoNb30BaHWM NMPOCTPAHCTBA
MeXZy HanpsiraTenem LUMPOKON
hacuum ¢ MeananbHOW CTOPOHbI

W CPELHEN SroAMYHON MbILLLEV C
narepanbHou cTopoHs! [11, 12].

OpToneauyeckas xupyprus

B 70 Bpems kak [koH YapHnu B
KauecTBe CTaHAAPTHON METOANKM
UCnoNb30Ban TOT JOCTYN BMECTE
C OCTEOTOMMEN BONbLIOrO BEPTE-
na, COBPEMEHHbIE MOAMhMKaLM
NO3BOASKOT fenaTb HeBOMbLUME
KOXHble pa3pesbl 1 Laasume ans
MbILLIL NpoLeaypbl 6e3 BepTenbHOM
ocTeotomum [4, 13]. B oTnnume

oT goctyna CmuTa-MeTtepceHa,
npu foctyne YotcoHa-[xoHca He
NCMONb3YeTCs MEXHEBPANBbHOE
MPOCTPaHCTBO.

MWHUManbHO-MHBA3WBHbIE MOAM-
huvkaumu MeToaa MoryT ObITb Bbl-
MOMHEHbI KaK B MONOXEHNM Naum-
eHTa Ha 60Ky, TaK W B NONOXKEHNM
NEXa Ha CrvHe, € UCMoMb30BaHNeM
KOXXHOro pa3pesa npuénuantensHo
B CEMb CAHTUMETPOB, KOTOPbIiA
BbIMNOSHAETCS NOCAe nanbnaumum
60MbLLOr0 BEPTENA K3aAM OT Ha-
npsratens LWMpoKon dacumm 6eapa
[14]. Ecnn gocTyn BhinonHSETCS
6onee NpOKCMMaIbHO, CYLLECTBYET
3HAYMTENbHBIA PUCK TPaBMa-
TM3aLmMK1 BEPXHEr0 STOANYHOIO
HepBa, YTO NPUBOAMT K CNabocTy
AFOANYHBIX MbILUL BCRIEACTBME
[EeHepBauuu HanpsaraTens LUMpoKoi
thacumm benpa, cpeaHeit 1 manon
ArOANYHbIX MbiLL [15]. Kpome Toro,
OCTOPO>KHAs MOBUAN3aLNS He-
06X04MMa, YTOObI YMEHBLUIMTL PUCK
NOBPEX[EHUs CPeHEN SrofnYHOM
MbILLLbI MK 60NbLUIOrO BEpTENa.
OTHOCHTENBHO NO3NLMOHMPOBAHMS
UMnNnaHTaTa, cnesyet OTMETHUTD,
4TO CyLLECTBYET TEHAEHLMS K pas-
MELLEHMIO YaLLKV SHAOMPOTE3a CO
CIMLLKOM 60MbLIMM HAKIIOHOM.
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modifications, it is questionable
to which extend this approach
can be considered minimally-in-
vasive [4]. Due to the excellent
view of the acetabulum and
femur and good expandability,
the dorsal approach is the most
frequently used technique
worldwide [19].

Because the incision is made
posterior of the greater
trochanter, the posterior
approach is performed in a
lateral position. The greatest
risk concerning malpositioning
is a retroversion of the cup,
which facilitates dorsal disloca-
tion. Due to the proximity to
the ischiadic nerve, its injury is
a potential risk and also more
frequent compared to other
approaches [20].

Double-Incision Approaches
A large number of minimally-
invasive approaches with two
or more small incisions are
described in the literature. In
most cases, these techniques
are variations or combinations
of the standard approaches
mentioned above. As they
only play a minor role in clini-
cal practice, they shall not be
explained in detail here.

Therapy Goal and Results
Each and every operation is
accompanied by tissue damage
caused by surgical preparation.
Therefore, the aim of minimal-
ly-invasive techniques is to
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keep this damage as small as
possible. However, the ques-
tion of which approach has the
smallest degree of invasive-
ness cannot be answered in
general. Beyond the approach
itself, the surgeon's individual
experience, the everyday prac-
tice of the surrounding team
as well as the implants and
instruments used have a major
influence on the success of
the procedure [4]. However, it
can be stated that the anterior
and posterior approaches are
certainly the most popular at
present.

In a meta-analysis by Smith

et al. (2011), no significant
difference in implant position
between the conventional
technigue and its minimally-
invasive modification could be
shown for the dorsal approach
[21]. Instead, reduced blood
loss, less pain and shorter
hospitalization with slightly su-
perior clinical outcomes were
observed. Studies with a very
small number of cases were
excluded in order to minimize
the influence of a potential
learning curve of the surgeon
on the results. Further advan-
tages of the dorsal approach
are the preservation of the
gluteal muscles and its almost
unlimited expandability in case
of intraoperative complications
or secondary revision surgeries
[4]. On the contrary, the recur-

3aaHwii gocTyn

B HacTosiLee Bpems B KNnHWYe-
CKO¥ NPaKTUKE UCMOMb3YHTCS
pa3nuyHble MoAMUKaLMn 3aSHEro
[0CTyna, NepBoHaYanbHO ONuUcaH-
Horo KoxepoM u J1aHreH6eKoMm, 1
yCOBepLUEeHCTBOBaHHOro Mypom B
1950-x ropax. [16-18].

Tem He MeHee, TPaHCMYCKYNSPHbII
LOCTYN Yepe3 60NbLUYH AroANYHYO
MbILLILY 1 pacCeyeHne KOpOTKMX
BHELLHWX POTATOPOB (BHYTPEHHEH
3anupaTenbHON MblLLLbI, BEPXHEN
W HUXKHEN 61IM3HELIOBbIX MbILLIL) Y
LOpCanbHOM NOBEPXHOCTY Be-
LPEHHOW KOCTY SIBASIOTCS 06LLMMMU
ANs BCEX M3 HUX. MOCKOMbKY 9T0
BbINOMHSAETCS NpU BOMbLUMHCTBE
MOZMMKaLMiA, BONPOC, NPN KaKOM
PacLUMPEHNU JOCTYN MOXHO
CUNTaTb MUHUMANbHO MHBA3NBHbIM,
0CTaeTCs OTKPbITLIM. [4].

Bnarogapst npeBocxoaHoMy 0630py
BEPTIY>XHOW BnafuHbl M 6€4peHHON
KOCTH, 1 BO3MOXXHOCTY pacLuu-
PEHWs, 3a8HUA JOCTYN SBNSETCS
Hanbonee 4acTo UCMOMb3yeMbIM
MeToZoM BO Bcem Mupe [19]. Mo-
CKOMbKY pa3pe3 BbINOHAETCS K3a-
4u 0T 60M1bLLOT0 BepTena, 3aHui
AOCTYN NPUMEHSIETCS NpK 60KOBOM
NOMOXeHWW naumenTa. Hanbonb-
LUWM PUCKOM MPY HENPaBUIIbHOM
NOMNOXEHNM SBASETCS CMELLEHNE
K3a[y YalLky 3HEONPOTEe3a, YTO
Cnoco6CTBYET 3afiHEMY BbIBUXY.
13-3a 61130CTY CEANNLLHOTO He-
pBa, NOTEHUMANbHBIM PUCKOM SBIISI-
€TCS ero TpaBmaTU3aums, KoTopas
BCTpEYaeTCs Npy 3TOM JOCTYyne
yalLle, yem npu apyrux [20].

OpToneauyeckas xupyprus

locTyn c aByms pa3pesamu

B nuteparype onucano 6onbluoe
KONMYECTBO MUHUMANbHO MHBA3NB-
HbIX MOAXOA0B C ABYMS unu 6onee
He6oNbLUMMM pa3pesamu.

B 6onbLUMHCTBE Cnyyaes 3TK
METOAb! SBASIOTCS BapuaunsMu
MM KOMOVHALMAMM CTAHAAPTHbIX
LOCTYMOB, YMOMSHYTbIX BbILLE.
[MocKOMbKY OHW UrPatOT NULLb HE-
3HAYMTENbHYH POTb B KIMHUYECKO
npakTuke, OHW He 6yayT NpeacTas-
TNEeHbI B 3TOW CTaTbe.

Lienb u pesynbTathl
BMeLaTeNbCcTBa

Kaxnaas onepauws conposo-
XAAeTCs NOBPEXAEHNEM TKaHEM!,
BbI3BAHHbLIM XVUPYPrt4eCKUMM MaHu-
nynsunsamu. CnefosaTenbsHo, LeNb
MVUHUManbHO MHBA3WBHbIX METOINK
COCTOWT B TOM, 4TOBbI CBECTH
MHBA3WBHOCTb BMELLIATENLCTBA K
MUHUMYMY. OfIHaKO Ha BOMPOC 0
TOM, KaKOW MMEHHO JOCTYN UMeeT
HaMMEHBLLYIO CTEeneHb MHBA3NBHO-
CTW, B LIeNIOM, OTBETUTb, HEBO3-
MO>XXHO. [TOMUMO camoro focTyna,
Ha pe3ynbTaT BMELIaTENbCTBA
0Ka3bIBatoT 60MbLLOE BAUSIHUE
JIMYHBIA OMbIT XMpPYypra, NoBces-
HEBHas NPaKTUKa OKPY>KatoLLero
€ro KONneKTvea cneLnan1eTos, a
TaKo>Ke UCTONb3yeMbIe MMNAHTaTb!
W UIHCTPYMEHTbI [4].

Tem He MeHee, MOXHO yTBEPX-
[aTb, YTO NEPESHWIA U 3aaHNNA
[OCTYnbl, 6e3yCNOBHO, B HACTOS-
Lee Bpems Haubonee NonynspHol
cpenu xvpypros. B meTa-aHanuse
Smith ¢ coasT. (2011) He BbisBUN
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rent necessity to remove the
short external rotators can be
considered disadvantageous,
as increased luxation rates are
repeatedly described [16, 22,
23].

Using the DAA or AMIS® ap-
proach, the Smith-Petersen in-
terval is used for direct access
to the hip joint and no muscles
need to be detached. Moreo-
ver, the dorsal capsule remains
intact, leading to a reduced rate
of dislocations after an ante-
rior approach [24]. In a recent
meta-analysis, Yue et al. (2015)
compared THA via DAA and
lateral approach and demon-
strated a significant reduction
of postoperative pain, length of
hospitalization, and improved
clinical outcomes with equiva-
lent implant positioning for
DAA [25].

While the anterior approach

is mainly used for primary im-
plantations, various techniques
have been described to extend
the approach in order to allow
further exposure, e.g. of the
acetabulum and the femur [3].
However, from the authors’
point of view, the anterior ap-
proach remains a domain of
primary THA.

Take Home Messages

e Multiple surgical approaches
for the primary THA are avail-
able.
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e The decision for an individual
approach should not only
be based on anatomical-
technical considerations,
but should also reflect the
surgeon'’s experience with
the respective technique.

e Due to online information
and targeted advertising,
patients often demand a
specific approach.

e From the authors’ point of
view, the anterior approach
(DAA or AMIS® technique)
has significant advantages
such as preservation of mus-
cles and a reduced disloca-
tion rate. With appropriate
experience, excellent clinical
results and an acceler-
ated rehabilitation can be
achieved consistently.

CYLLIECTBEHHbIX Pa3nnyui B noso-
XXEHUM UMNAHTATA NPU NPUMEHE-
HWK 06bIYHOrO 3a4HEr0 JoCTyna

1 € MUHUMASbHO MHBA3WMBHOM
moanchukaumv [21]. B nocnefHem
cnyyae Takxke 6b110 06HaPYXXEHO
CHWXEHWe KPOBOMOTepH, YMEHbLLe-
HWe 601eBOro cuHapoma 1 bonee
KopoTKas rocnuTanusaums ¢ 6onee
BbICOKAMM KIMHUYECKUMU PE3Y fb-
Tatamu. Miccnenosanus ¢ 04eHb
HeOOMbLLUMM KOIMYECTBOM Clly4aeB
OblM UCKNKOYEHBI, YTOObI MUHUMK-
31pOBATh BINSHWE NOTEHLNANEHOM
KpuBOW 06yYeHNs xvpypra Ha
pesynbTatbl.

[pyramu npeumyLLecTBamm 3aaHe-
ro 4OCTyNa SBASKOTCA COXPaHEHNe
ATOANYHBIX MbILLL, 1 BO3MOXXHOCTb
MCNONb30BaHNS UX NPAKTUYECKK
HEOrpaHMYEHHOM PaCcTSXKMMOCTH
NPV MHTPAONEPALMOHHBIX OCIIOXHE-
HUSIX UMW NOBTOPHbIX PEBU3MOHHBIX
onepauusix [4]. C apyroi CTOPOHI,
NOBTOPHas HEOOXOANMOCTb yAane-
HUSI KOPOTKMX BHELLHWX POTATOPOB
MOXET CHMTATBCS HEJOCTaTKOM
METOAa, Tak KaK HeOHOKPATHO
6b1510 OMUCAHO MOBbILLEHME MOKA3a-
Tens BbiBUXa [16, 22, 23].

Mpu ncnonb3osarun DAA nnmn
AMIS®, ans npsiMoro gocTyna K Ta-
306epEHHOMY CyCTaBy MCMONb3y-
eTcs npocTpaHcTeo CmuTa-lMeTep-
CEeHa, N03TOMY MbILLLbI paccekaTb
He Hy>XHO.

bonee Toro, sopcanbHas Kancyna
OCTaeTCs HEMOBPEXAEHHOM, YTO
NPUBOANT K CHUXKEHMIO NoKasaTens
BbIBMXOB NpW NPUMEHEHUM Nepej-
Hero goctyna [24].

OpToneauyeckas xupyprus

B HepasHeMm meTaaHanuse Yue ¢
coasT. (2015) cpasHun THA no-
cpencteom DAA v natepanbHoro
[OCTyNa v NPOLEMOHCTPUPOBAN
3HAYUTENbHOE YMEHbLLEHME MO-
cneonepaumoHHon 601u1, NPoLoN-
XXUTENbHOCTU FOCTUTaNM3aLmm 1
yIyyLIeHne KITMHUYECKMX PE3YIib-
TaTOB C 3KBMBAJIEHTHBIM MONOXE-
HWeM umnnaHTatos npu DAA [25].
B T0 Bpems kak nepeaHui focTyn,
B OCHOBHOM, MCMOMb3yeTCs npy
NepBUYHON UMNNAHTaLMK, Bbinn
OMnMCaHbl PasfnyHble ero MOANGM-
Kaumuu C LeNbto NpUMEHeHs npu
APYruX onepaumsix, Hanpumep, Ha
BEPTNY>XHOW BNaanHe u 6eapeH-
Hoit kocTu [3]. OfHaKo, ¢ TOUKM
3peHus aBTOPOB, NEPEAHMIA LOCTYN
0CTaeTCs 0CHOBHbIM JOCTYINOM Mpy
nepsuuHoii THA.

OCHOBHbIe Te3UChbl

+ CylLeCTBYET HECKOMbKO XVUPYpPru-
YeCKMX LOCTYMOB NPY BbINOMHE-
HuM nepsuyHoi THA.

PeLueHve 06 uHaMBMayann3m-
POBAHHOM JOCTYNE AOMKHO
MPUHUMATBLCS HE TOJBKO C Y4ETOM
AHATOMWYECKNX XapaKTEPUCTK U
0COBEHHOCTEN METOAA, HO TaKkXe
YUUTLIBATb OMbIT MPUMEHEHUS
XMPYProM COOTBETCTBYHOLLEN
TEXHUKU.

BcnepcTare Hanuuns uHgopma-
Lumu B MIHTEpHETE 1 LIeneBoi pe-
Knambl, NaUMeHTbI 4acTo TpebyroT
NePCOHNULMPOBAHHBIA AOCTY.
C TO4Kw 3peHust aBTOPOB, Nepes-
HuiA goctyn (DAA unn AMIS®)
UMEET CYLLECTBEHHbIE MPENMY-
LeCTBa, TakMe Kak CoOXpaHeHue
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Xupypruyeckoe

Surgical
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Adrenal

Introduction

Detection of incidentalomas is
the result of a widespread use
of modern imaging procedures
like computer tomography (CT)
or magnetic resonance imaging
(MRI). In about 0,5 - 5,5% of
these studies, random tumors
of the adrenal gland are detect-
ed [1, 2]. Such tumors of 1 cm
or more in diameter are called
incidentalomas. The prevalence
is about 2% and increases with
age [3]. In about 10 — 15% of
cases the tumors are found
bilateral at the time of diagno-
sis [4, B]. In addition to inciden-
talomas of the adrenal gland,
those of the pituitary gland are
known. In the following, we re-
fer to the much more frequent
entity of incidentalomas of the
adrenal gland (Fig. 1, 2).

After diagnosis, the assess-
ment of malignancy and of
hormonal activity is crucial to
determine further procedures.
Nonfunctional adenomas are
the most common cause for
incidentalomas and do not
necessarily require any further
therapy. However, adrenocorti-
cal carcinoma, pheochromo-
cytoma, adrenal metastases
or suprarenal hyperplasia and

rarely cysts, hemorrhage or
myelolipoma must be ex-
cluded.

Assessment of Malignancy

In general, malignant tumors
of the adrenal gland are a rare
appearance. In about 3 - 7% of
incidentalomas, the underlying
pathology is a malignant tumor
[6]. Adrenocortical carcinomas
are characterized by an aggres-
sive growth with an overall
poor prognosis. After R2-re-
section, b-year survival is about
10%, whereas after RO-resec-
tion the mean 5-year survival

is about 49%. However, even
in stage IV tumors, survival
ranges from a few months to
years [7]. Moreover, due to the
rare occurrence, it is to assume
that considerable deficiencies
in diagnosis and therapy of this
condition exist.

To enable an operative therapy
on a high level and for the com-
petent treatment of adrenal
incidentalomas, special knowl-
edge about pathogenesis,
pathophysiology, diagnostics
and treatment is necessary. It
is therefore recommended to
transfer every suspicious inci-
dentaloma to a high-volume-

Hagno4e4HMUKOB

fieyeHue
UHUUAEHTAIOM
Incidentalomas Hagno4Yye4HUKoOB

BsepneHue

O6Hapy>xeHne MHUMAEHTanoM

— CIly4anHo BbISBNEHHbIX HOBOOG-
Pa30BaHUi —Pe3ynbTaT LUNPOKOro
NCNONb30BaHNS COBPEMEHHbIX
BM3YyanM3aUMOHHbIX TEXHOMOT A,
TaKuX Kak KOMMbIOTEPHas TOMOrpa-
ust (KT) wm MarHUTHO-pe3oHaHC-
Has Tomorpacus (MPT). MpumepHo
0,5-5,5% 311X nccnefoBaHuii
BbISIBNISAKOT CAyYanHbIE «HAXOLKN»
— ONYX0M HAAMOYeUHMKOB [1, 2].
Takue onyxoneBble 06pa3oBaHNs
AnameTpom 1 cM 1 6onee Ha3biBa-
t0T MHUMAeHTanomamu. Pacnpo-
CTPaHEHHOCTb COCTaBASET OKOJO
2% W YBEeMYMBAETCS C BO3PACTOM
[3]. MpumepHo B 10-15% cnyyaes
Ha MOMEHT NOCTaHOBKY AnarHo3a
06Hapy>X1BAKOTCS ABYXCTOPOH-
Hue onyxonu [4, 5]. Kpome Takunx
WHUMAEHTANOM, TakXe Cly4ailHo
MOryT 06Hapy>XX1BaTbCA OMyX0N
runocomaa. [lanee Mbl paccmMoTpum
Haubonee 4acTo BCTpevatoLLmMecs
WHLMAEHTANOMbI HAAMOYEYHUKOB
(Puc. 1, 2).

Mocne anarHoCTvKKM, fns onpese-
NEHNS TAKTUKN NIeYeHs peLla-
toLLiee 3HaUYEHNE UMEET OLieHKa
nOTEeHUWana 3noKka4ecTBEHHOCTH

11 TOPMOHANbHON aKTUBHOCTH
onyxonu. HedyHKUMOHaNbHbIE
aJieHOMb! ABNSOTCS Hanbonee
4aCTO BCTPEYAIOLLMMCS BapUaHTOM

WHUWMAEHTANOM W He 06513aTENbHO
TpebyroT Tepanuu. Tem He MeHee,
npv 06HaPY>KeHNM MHLMAEHTa-
NIOMbI JOSDKHbI ObITb UCKITKOUEHbI
afpeHOKOPTHKANbHAS KapLUUHOMA,
beoxpoMoumMToMa, MeTacTaTmye-
CKOE NOPaXXEeHWe W runepnnasus
HaMO4YeYHNKOB, PeaKO BCTpeYalo-
LLMECH KUCTbI, KDOBOUINUAHUS MW
MUENonMnomMa.

OueHka noTeHuvana
3/10Ka4eCTBEHHOCTH
3noKa4ecTBEeHHbIE OMyX0nu Haano-
YEeYHUKOB BCTPeYaroTes JocTa-
TOYHO pefKo. pnbnnsnTensHo B

3 - 7% cny4aes UHUMIEHTANOMbI
SBASKOTCS 310KA4ECTBEHHBIMM 06-
pasoBaHusmiu [6)].
AnpeHOKOpTMKambHbIE KapPLMHOMBI
OT/IMYAOTCS arPeCcCHBHBIM POCTOM
W NAOXMM nporHo3oM. Mocne R2-
pe3eKunn 5-NeTHSS BbKMBAEMOCTb
coctasnget okono 10%, Torga

Kak nocne RO-pesekunm cpesHss
5-NeTHsS BbIXXNBAEMOCTb COCTaB-
nseT okono 49%. OaHako gaxe
npu onyxonsix IV ctagum BeXuBa-
€MOCTb KONebneTcs 0T HECKOMbKMX
MeCsLEB 40 HECKOMbKUX NeT [7].

[Mpn 3TOM, BCNEACTBME PELKON
BCTPEYAEMOCTH, HECOMHEHHO,
CYLLECTBYIOT 3HAUMTENbHbIE TPYA-
HOCTM NPW [WarHOCTUKE W Tepanum
3TOro coctosiHus. [Ans obecne-
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Hagno4e4HMUKOB

Fig. 1: T1-weighted magnetic resonance imaging of an incidentaloma of the left adrenal gland in a 50-year-old female patient.
Puc. 1: T1-3BeweHHas MPT nHuMAeHTanoMbl NIeBOro HaanoyYeyHmka y 50-neTHemn SXeHLUMHbI.

center (at best ENETS certified)
for further evaluation. A close
interdisciplinary cooperation is
crucial for correct assessment
and indication of surgery. En-
docrine surgery, endocrinology,
nuclear medicine, oncology
and interventional radiology
have to go hand in hand. Every
case should additionally be
discussed in an interdisciplinary
endocrine tumor conference.
This collaboration is actively
practiced at our department. In
2014, together with our clini-
cal partners, we were able to
certify ourselves as an ENETS
Center of Excellence of the Eu-
ropean Neuroendocrine Tumor
Society (ENETS). This makes
us one of only nine centers in
Germany that meet the strict

requirements of the European
professional society. State-of-
the-art equipment allows us
to offer the full spectrum of
surgical treatment of adrenal
incidentalomas.

The frequency of primary car-
cinomas of the adrenal gland
at the time of diagnosis of an
incidentaloma is about 2 - 5%.
In about 1 —2,5%, the under-
lying pathology is an adrenal
metastasis of cancer outside
the adrenal gland.

Although a malignant cause of
an incidentaloma is rare, the
correct and reliable evaluation
of malignancy and therefore of
further therapy is of utmost im-
portance. The following criteria
assist in that assessment:

YEHWSsH XMPYPr14eckoro neveHus
WHLMAEHTANOM HaAno4e4HNKOB

Ha BbICOKOM YPOBHE HE0BX0AMMbl
cneuuanbHble 3HaHWs 0 maToreHe-
3€, NaTton3nNoNorum, [UarHoCTuke
W NEYEHUN 3TUX OMYXONeH.

Mo3Tomy pekoMeHayeTcs nepe-
BOANTb NALMEHTOB C NHUNAEH-
TanoMamu ans fanbHeuwero
06CNe0BaHMs B KPYMHblE
CNeunanu3npoBaHHble LEHTPbI
(>xenatenbHo ¢ ENETS - cep-
Tuchukaumen). TeCHoe MeXauc-
LMNNIMHAPHOE COTPYAHNYECTBO
MMEET peLuaroLLiee 3Ha4eHne ans
NpaBuIbHOM OLieHKM 06pa3oBaHms
W Ha3HAYEHNS XUPYPrUYECKOrO
NeYeHns. IHAOKPUHHAS XUPYPrus,
9HLOKPUHONOr S, AAEPHAsA MeANLM-
Ha, OHKOSIOrMS M MHTEPBEHLMOHHAS
Paanonorus LOMKHbI MATH pyka

06 pyKy. Kaxkablii cnyyaii fomkeH
ObITb JONOMHATENBHO 06CYXKAEH Ha
MEX AMCLMNIIMHAPHOM KOHCUNUYMe
MO SHAOKPUHHBIM OMYXOMSIM.

Takoe COTPYLHNMYECTBO aKTUBHO
MPaKTUKYeTCS B HALLEM OTLENEHNM.
B 2014 ropy BMeCTE C HaMMK
KOnneramu u3 fpyrux OTAeNeHui
Mbl CMOT I MONY4UTb CEPTUCMKAT
«Cneunan1anpoBaHHblii LEHTP
Esponeiickoro obLyectsa HenposH-
LOKPUHHBIX onyxonen (ENETS)».
Taxkum 06pa3om, Mbl CTanm 0fHUM
W3 [EBSITU MEXANCLMNIUHAPHBIX
LieHTpoB B ["'epMaHuy, KOTopble
0TBEYatoT CTPOrvUM TPe6oBaHMSIM
€BPONEeNCcKoro NpocheccmoHanb-
Horo coobuectsa. CoBpemMeHHoe
060pyA0BaHME NO3BONSET HAM
npeanaratb BeCb CNEKTP XMPYpru-
4ecKOro NeYeHst MHUMAEHTANOoM
HafiNo4€4HWKOB.
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Fig. 2: Computer tomography of an incidentaloma of the left adrenal gland in a 50-year-old female patient.
Puc. 2: KT nHumaeHTanoMbl NeBoro HaanoyeyHmka y 50-neTHemn SXeHLUHbI.

Size

90% of all carcinomas of the
adrenal gland are more than

4 cm in diameter at the time
of diagnosis [5]. The prob-
ability of a primary carcinoma
of the adrenal gland being the
underlying pathology is directly
correlated with the size of the
incidentaloma. Furthermore,
the size of the carcinoma of
the adrenal gland at the time of
diagnosis correlates inversely
with the overall prognosis [8].
Therefore, a suitable cutoff for
unilateral adrenalectomy is a
diameter of 4 cm or more.

Imaging

CT-scan and MRI can be helpful
instruments in the evaluation of
diagnosis and further therapy

especially of incidentalomas of
4 cm or less in diameter. The
CT-scan is the preferred choice
as it allows a sufficient predic-
tion of the underlying pathol-
ogy. The prediction of hormo-
nal secretion is insufficient. A
surgical resection is recom-
mended in every potentially
malignant finding.

In certain clinical situations, the
use of MRI can be helpful, e.g.
to distinguish between benign
suprarenal hyperplasia and
pheochromocytoma (Fig. 3)

as well as in young patients to
reduce exposure to x-ray.

Fine Needle Aspiration (FNA)
The use of FNA in the primary
diagnosis of an incidentaloma

YacTtoTa nepBuyHbIX KapLMHOM
HaANOYEYHUKOB HA MOMEHT
AMAarHOCTMPOBAHMS MHUMAEHTAIOM
COCTaBNSAET OKONO 2 - 5%. lNpnbnu-
3UTENbHO B 1 - 2,5% Cy4aes Bbl-
ABNSETCA METACTA3MPOBAHNE paka
C NEPBUYHON BHEHAAMOYEUYHNKOBOM
NOKaNM3aLmen.

HecMoTps Ha To, 4TO 3n0Ka-
YeCTBEHHbIE MHLNAEHTANIOMbI
BCTPEYAKOTCS PEAKO, KOPPEKTHAS
W HaJieXXHas oLeHKa NnoTeHLm-
ana 3/10Ka4eCTBEHHOCTH TaKuX
Onyxonei UMEET NepBOCTErNeHHOe
3Ha4eHre Ans nocneaytoLen
Tepanuu. Takas oueHka BKIoyaeT
HECKOJIbKO KPUTEPHEB.

Pasmep uHauaeHTanoMb!
Ha MOMEHT nocTaHoBKW AnarHosa
90% BCex KapLUMHOM HafnoYeYHM-

KOB MMELOT gnameTp 6onee 4 cM [5].
BeposiTHOCTb TOrO, YTO MHUMAEHTA-
noMa SBNSeTCs NEPBUYHON Kapuu-
HOMOW HaLMOYeYHMKa, HaNPSIMYHO
CcBAi3aHa ¢ ee pasmepom. Kpome
TOr0, pa3mep KapuMHOMbI Hagmno-
YeYHWKa Ha MOMEHT NOCTaHOBKM
AMarHo3a KoppenupyeT 06paTHo
nponopuK1oHanbHO NporHoay [8].

CnepnoBatenbHO, NOPOroM OTCEYKM
ANs OfHOCTOPOHHEN aapeHanaKTo-
MWW SBAISETCA AaMeTp Onyxonm 4
CM ¥ 6orbLLeE.

KT - xapakTepucTmku

KT - ckanmposanme n MPT moryT
ObITb NONE3HbIMK MHCTPYMEHTA-

MM NpW NOCTAHOBKE AMarHo3a u
JanbHeuLLeit Tepanum, 0Co6eHHO
NPV MHUMAEHTANoOMax C AMaMeTpoM
4 cM 1 MeHbLLe. KT - ckaHupoBaHue
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Fig. 3: T2-weighted magnetic resonance imaging of a pheochromocytoma of the right adrenal gland in a 52-year-old male

patient.

Puc. 3: T2-B3ewweHHas MPT ¢heoxpoMOUMTOMbI NPaBoro HaaNoYeYHUKa y 52-NeTHEr0 My>KUMHbI.

is of minor importance. Usually,
it is not possible to distinguish
between benign adenoma and
malignant carcinoma of the
adrenal gland using FNA. Upon
suspicion of adrenocortical car-
cinoma, no additional informa-
tion is provided. However, FNA
plays a crucial role in the differ-
entiation between primary ad-
renal and secondary metastatic
genesis of the incidentaloma.
Therefore, FNA is indicated in
patients with known cancer in
medical history and suspicion
of malignancy [9]. The pres-
ence of a pheochromocytoma
must be excluded beforehand
using laboratory tests. CT-guid-
ed FNA is a safe and feasible
method with an overall compli-
cation rate of about 2,5% [10].

Assessment of Hormonal
Activity

About 10 — 15% of incidentalo-
mas show hormonal activity,
which means they produce glu-
cocorticoids, metanephrine or
aldosterone [6, 11]. All patients
should be tested for hormonal
secretion at initial diagnosis of
an incidentaloma.

The most common hormonal
dysfunction in incidentalomas
is the subclinical Cushing’s syn-
drome. This is an autonomous
ACTH-independent secretion
of cortisol. There usually is no
clinical manifestation of Cush-
ing’s syndrome, but individual
effects of increased cortisol
levels can be apparent, e.qg.
hypertension, impaired glucose

SIBNSIETCS MPEAMOUTUTENbHBIM
BbIGOPOM, MOCKOMbKY MO3BONS-
eT [0CTOBEPHO MPEANONOXHTb
Ho3onori4eckyto (opmMy. OpHako
MPEANOSIOXUTb FTOPMOHAMBHYHO
CeKpeLmto Onyxonu He nNpeacTaBns-
€TCS1 BOMOXHbIM.

Mpy 06HAPY>XEeHUN NOTEHLManNb-
HO 3710Ka4€CTBEHHOI OMyX0NK
PEKOMEHAYETCS XMpypruyeckas
pesekums.

B onpefeneHHbIX KTMHUYeCKux
CUTYyauMsIX MOXET ObITb NONE3HbIM
npumeHeHne MPT, Hanpumep, Ans
TOro 4TO6bI NPOBECTH AnddepeH-
Lmaumio Mexay fo6poKayecTBeH-
HOW rynepnasueit Hagno4YeYHNKOB
n cheoxpomountomon (Puc. 3), a
TaKXe Y MONOAbIX NaLNUeHTOB,
4TOObI YMEHLLUMTL BO3JEUCTBIE
PEHTrEHOBCKMX JyYei.

[laHHble TOHKOMronbHOM acnupa-
LoHHoW 6uoncum (TAB)
lMpumerenune TAE B cnyyae 06Ha-
PY>KEHUS MHUNAEHTANOMbI UIMEET
HebonbLLoe 3HayeHne. OBbIYHO
HEBO3MOXKHO MPOBECTM anchdepen-
Lmaumio Mexay [obpokayecTseH-
HO¥ aiEHOMON 1 3NI0KA4ECTBEHHO
KapLMHOMOW HaNOYEYHMKA C
nomowsto TAB. Mpu nogo3perum
Ha afpPEHOKOPTUKAMbHYH Kapuu-
HOMY HUKAKOM LONONHUTENbHOM
WHhopMaLmMK 3Ta NpoLefypa He
obecneynBaer.

OpHako TAB urpaeT peLuaroLLyo
porb Npu AnddpepeHLmnaLmnm Mexay
NEePBUYHbBIM PAKOM HaLMOYEYHNKOB
W BTOPMYHBIM METACTATUYECKNM
npoueccom. CnefosaTenbHo,

TAB nokazaHa nauueHTam ¢ yxe
AMarHoCTMPOBAHHbLIM PakoM B
aHamHe3e 1 NoJ03PEHNEM Ha 3710-
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Haano4ye4yHUKoB

Unilateral
Incidentaloma

Suspicious

Imaging?

Laparoscopic
Adrenalectomy

Diameter < 6cm

Individual
Surgical Approach

Local Invasion?

Open
Adrenalectomy

Fig. 4: Flowchart on the surgical management of incidentalomas (Fassnacht, M., et al., Management of adrenal incidentalomas: European Soci-
ety of Endocrinology Clinical Practice Guideline in collaboration with the European Network for the Study of Adrenal Tumors. Eur J Endocrinol,

2016. 175(2): p. G1-G34)

Puc. 4: Cxema xupypriueckoro neyeHnst uHumaeHTanom. 13 craten Fassnacht M. ¢ coasT. [uarHocTuka v Tepanus MHUMAEHTaNoM HafnoueUHukoB, KnuHudeckue
pekoMeHzaumnv EBponeiickoro o6LLecTBa SHAOKPUHONOMMN B COTPYAHNYECTBE ¢ EBPONEICKOiA rpynnoii no u3y4eHunto onyxoneii Haano4euHnkos, Eur J Endocrinol,

2016. 175 (2): cTp. G1-G34.

tolerance or type 2 diabetes
mellitus. Exclusion of (sub-
clinical) Cushing’s syndrome is
possible by dexamethasone-
inhibition test.

In case of subclinical Cushing’s
syndrome, unilateral adrenal-
ectomy should be considered.
Particularly young patients
with secondary diagnoses
which can be attributed to an

increased cortisol level benefit

from an early resection [12-14].

About 3% of all incidentalo-
mas are pheochromocytomas
with an autonomous secretion
of metanephrine. Therefore,
blood serum measurement of
fractioned metanephrine is es-
sential in every patient at initial
diagnosis of an incidentaloma.
Rarely (< 1%) suprarenal
hyperplasia is the cause of an

Ka4eCTBEHHOCTb onyxonu [9], npu
3TOM Hanuune PeoxpoMOLMTOMbI
[ODKHO ObITb UCKIKOYEHO 3apaHee
C NMOMOLLbI NabopaTopHbIX aHam-
308. TAB nog koHtponem KT — 3710
6e30nacHbIn U JOCTYMHbIA METOL,

C 061LLel YaCcTOTON OCNOXHEHHIA
okono 2,5% [10].

lopMoHanbHas akTMBHOCTb
Oxono 10-15% WHUMAeHTanom
NPOSIBNSIOT FOPMOHANbBHYHO aKTUB-

HOCTb, @ 3TO 3HAYNT, YTO OHM
MPOLYLIMPYIOT TIHOKOKOPTUKOMARI,
MeTaHepuH U1 anbAOCTEPOH [6,
11]. Y BCEX NaUMEHTOB C MHUMAEH-
TanoMo# LOMKHa 6bITb MCCNEAOBA-
Ha ropmMoHarnbHas cexpewms.
Hawmbonee pacnpocTpaHeHHoM
rOPMOHANLHON AMCYHKLMEN Npu
WHUWAEHTANOMax SIBNSIeTCs CyoKm-
HUYeCKui CuHApOM KylumHra. 310
— aBToHOMHas AKTT - Hesasucy-
Masi cexkpeums koptudona. O6bI4HO
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incidentaloma. Blood serum
measurement of aldosterone
is therefore recommended in
all patients with hypertonia and
initial diagnosis of an inciden-
taloma.

Therapy

Unilateral adrenalectomy is
recommended in patients with
diagnosed pheochromocytoma,
adrenocortical carcinoma or
suspicion of malignancy in
imaging as well as in young
patients with subclinical Cush-
ing's syndrome [3, 8, 14]. Every
incidentaloma of 4 cm or more
in diameter should be referred
to a surgical department with
appropriate expertise. Re-
section should be evaluated
individually. A flowchart on the
surgical management of adre-
nal incidentalomas can be seen
in figure 4.

Resection of adrenocortical
cancer in non-metastatic stag-
es is recommended in general.
Complete resection (RO) as
well as integrity of the tumor
capsule are crucial for overall
prognosis [15]. Mean survival
time is about 4 to 5 years [7].
A simultaneous unilateral
nephrectomy has no benefit;
however, it can be necessary
by means of an en-bloc-resec-
tion to reach complete removal
of the tumor (Fig. 5).

Unilateral adrenalectomy is fea-
sible, effective and safe. Lapa-
roscopic or open procedures
are available. Due to their size,
their potential benign character
and their anatomical position-
ing, most incidentalomas

are particularly suitable for a
laparoscopic approach. In com-
parison to open adrenalectomy,
the laparoscopic resection
shows shorter hospital stay,
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less pain, less blood loss and
earlier recovery of the patients.
As in other tumor entities, a
spread of cancer cells and lim-
ited extent of resection were
considered possible downsides
of the laparoscopic approach.
However, several studies could
prove these arguments wrong
[16-18]. The laparoscopic ap-
proach should be the method
of first choice in tumors of

the adrenal gland that are of
locally limited growth, as it is
in our department of endocrine
surgery [19].

In cases with locally advanced
growth or with tumors of
more than 10 cm in diameter
a primary open procedure is
recommended.

In general, the expertise of the
department as well as that of
the surgeon is important and
influences the probability of
cure and of local recurrence
[20].

Two different approaches are
possible for minimally invasive
adrenalectomy. The “classic”
approach is executed transperi-
toneal. Increasingly, the poste-
rior, extraperitoneal approach

is used, which decreases the
necessity of intraabdominal
preparation and therefore the
risk of intraabdominal damage.
According to the European
guidelines of management

of adrenal incidentalomas

we continue to recommend
the transperitoneal approach,
which remains the standard
procedure at our department of
endocrine surgery [21].

Conclusion

The detection of incidentalo-
mas is steadily rising with
continuous improvement and

B 9TOM C/yyae HeT KIMHUYECKMX
nposiBNeHNA cuHapoma KyLmHra,
HO MOTYT MPUCYTCTBOBATH OTAENb-
Hble 3(h(HEKTbI NOBbILLIEHHOrO YPOB-
Hsl KOPTU30Na, HanpuMep, runep-
TOHMS, HAPYLLEHWE TONEPaHTHOCTH
K FIFOKO3€ UMK caxapHblid anabeT

2 Tuna. cknioumTb (CyoKnHuYe-
CKMi1) cuHAPOM KyLMHra BO3MOXKHO
C MOMOLLbH CYNPECCMBHOIO TecTa ¢
[EKCAMETa30HOM.

B cnyyae cy6KnmMH14ecKoro
cuHapoma KylimHra cnesyeT pac-
CMOTPETb BO3MOXHOCTb OfHO-
CTOPOHHEN agpeHanakTomuu. B
0COB6EHHOCTY PaHHAS pe3eKums
nokasaHa y Momnofblx NaUMeHTOB CO
COMyTCTBYOLMMM 3a60N1EBAHNAMM,
06YCNOBIEHHbIMM NOBbILLIEHHbIM
ypoBHeM KopTu3ona [12-14].

Okono 3% BCex MHUMAEHTANOM
ABNAOTCH PEOXPOMOLIMTOMaMM

C aBTOHOMHOM CEeKpeLnei MeTa-
HedbpuHa. Mo3Tomy onpeaenexue
COAEP>KaHUs (HPaKLMOHNMPOBAHHOTO
MeTaHedpuHa B CbIBOPOTKE KPOBM
HEeo6X0AMMO Y KaXXLOro nauMeHTa
C NepBOHaYasbHbIM AnarHo3om
«MHUMOEHTanoma».

Peaxo (<1%) Npu4nHO MHUMAEH-
TanoMbl CTAHOBMTCS rUnepniasns
HaAno4e4HNKOB. M03TOMy M3me-
PEHWe anbaoCTEPOHA B CbIBOPOTKE
KPOBU PEKOMEHLYETCS BCEM
nauveHTaM ¢ runepToHneit npu
06HaPY>KEHUM MHUMAEHTANOMDI.

Tepanus

MaumeHTaM ¢ AuarHoCTUPOBaHHOM
(he0XpoMOLIMTOMON, afpeHo-
KOPTUKANbHOM KapLMHOMOW Uin
NOAO3PEHNEM HA 31I0KAYECTBEH-
HOCTb OMYX0M NPY BU3yanu3auum,
a TakxKe y MONoAbIX NaUNeHToB

C CyOKIIMHNYECKIM CUHAPOMOM
KyLmHra nokasasa 04HOCTOPOHHSS
appexanaktomus [3, 8, 14].
Kaxxgoro naumeHTa ¢ MHUMAEH-
Tanomon ¢ AMameTpoM 4 cM 1
6onblue CnefyeT HanpaBsTh B
XMPYPruyeckoe OTAENEHNE C COOT-
BETCTBYIOLLEN cneumaniu3aumei u

Hagno4e4HMUKOB

onbiToM. O6beM pe3eKunmn JOMKeH
OLEHNBATLCS MHAMBUAYANBHO.
CxeMy Xupypryeckoro neveHns
WHUWNAEHTANOM HaANo4eYHNKOB
npencTasneHa Ha Puc. 4.

B cnyvae paka HagnoueuHuka 6e3
METacTaTM4eCcKoro NOPaeHMs
00bIYHO PEKOMEHAYETCS PE3eKLNs
onyxonu. CpefHee Bpemst BbIXKu-
BaHu1s cocTaBnsaeT ot 4 o0 5 net
[7]. OBHOMOMEHTHAst OLHOCTOPOH-
H5I1 HECDPIKTOMNS HE yMyuLlaeT
KMUHWYECKMIA PE3YNbTAT; 0AHAKO
WHOT 4a ANs NOMHOTO Y AANEeHMs
Onyxomnu MOXeT NoTpeboBaThbCs
pe3eKums eanHbIM 6510KoM (Puc. 5).
lMonHas pesekums (RO), a Takxe
LIeNOCTHOCTb Kancysbl OnyXoam
UMEIOT peLLarolLLiee 3HaueHne ons
nporHo3a [15].

OJHOCTOPOHHSS aapeHanakTo-

MUS ABNAETCS 3PDEKTUBHBIM 1
6e30MacHbIM BMELLATENbCTBOM,
KOTOPOE BbINONHAETCS lanapocko-
MUYECKUM MW OTKPbITbIM METOLOM.
BONbLUMHCTBO MHUMAEHTANOM
BCNEACTBWe pasmepa, NoTeHunarb-
HO J0BPOKAYECTBEHHOO XapakTepa
W NX @HATOMMYECKOr0 Pacnonoxe-
HUSt MOTYT BbITb PE3ELMPOBaHbI
noCcpeSCTBOM NanapocKonuye-
cKoro goctyna. o cpaBHEHUHO

C OTKPbITOW afipeHanaKTomMmuei,
Nanapockonnyeckas pesekums
obecneunBaeT 6onee KOPOTKOe
npe6biBanMe B 60MbHULE, MEHbLLYHO
60/1b, MEHbLLYHK) NOTEPHO KPOBM U
bonee paHHee BbI3LOPOBEHME
nauneHToB.

Kax v B cnyyae apyrux onyxone-
BbIX 06pa30BaHNi, BO3MOXHbLIMM
HeJocTaTKaM1 nanapockonuye-
CKOro BMeLLIaTenbCTBa CYMTanmeh
pacnpoCcTpaHeHNe PakoBbIX KNETOK
1 OrpaHnyeHne ob6bema pesekumm.
OpHaKo HECKOMbKO MCCNEA0BaHNN
MoKa3bIBAKT, YTO 3TU apryMeHTbI
HeBepHb! [16-18].
Jlanapockonuueckuid noaxos
LOMKeH 6bITb METOA0M BhiGopa
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Fig. 5: Computer tomography of a locally advanced (pT3) adrenocortical carcinoma of the left adrenal gland in a 39-year-old
female patient.

Puc. 5: KT mecTHo-pacnpocTtpaHerHom (T3) aapeHOKOPTUKANbHON KapUMHOMbI IEBOTO HAAMOYEYHWKA Y 39-NeTHEN XXEHLMHBI.
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widespread use of modern
imaging modalities. Although
many incidentalomas are
benign and do not require

any further therapy, profound
evaluation is necessary in all
cases to rule out malignancy or
hormonal activity. It is there-
fore recommended to transfer
every suspicious incidentaloma
to a high-volume center to
ensure correct interdisciplinary
assessment. Surgical resec-
tion should be performed in
departments with appropriate
expertise. Today, laparoscopic
procedures are safe and feasi-
ble in most cases.
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MNPV NOKAmbHO - OFPaHNYEHHbIX
ONyXON$X HAAMNOYEYHUKOB, YTO Mbl
W NPaKTUKyEM B HALLEM OTAENEHUM
9HLOKPUHHOM xupyprim [19]. B
Cryyasix I0KaNbHO - pacnpocTpa-
HEHHOI ONYX0AM UMK ee anameTpa
6onee 10 cM pekomeHayeTcs oT-
KpbITas onepawms.

B uenom, cneunanusauns otnene-
HUA, TaK Xe, KaK U KBaJ'IVIqJVIKaLlI/IFI
Xupypra, BaXkHa 1 BJIUAET Ha

BEPOSITHOCTb MOSTHOTO M3NEYEHMS U
pa3BUTUSI MECTHOIO peunamsa [20].

Mpu BLINOHEHUM MUHUMATBHO
WHBA3WBHOW afPEHANIKTOMIUM
BO3MOXXHb! 1BA Pa3HbiX N0AX0AA.
«Knaccvyecknit» noaxoa noapas-
YMEBAET TpaHCNEPUTOHEANbHbIN
poctyn. B nocnennee Bpems

BCe YalLe UCroNb3yeTes 3aHuiA
9KCTPanepuUTOHeanbHbIi JOCTYM,
YTO YMEHbLUAET HEOBX0AMMOCTb
NOArOTOBKM GPHOLLHOM NONOCTH

W, CNefoBaTeNbHO, PUCK BHYTPH-
OPIOLLHOTO NOBPEXAEHMA.

B cooTBETCTBIM C NOCNEAHUMM
€BpPONENCKMMM PEKOMEHALMNS-
MM M0 NIEYEHMIO MHLMAEHTANIOM
HaAN0YEYHUKOB, Mbl MPOLOSIXKAEM
PEKOMEH0BATb TPAHCMEPUTOHE-

anbHbIA [OCTYN, KOTOPbIA OCTaETCS
CTaHAapTHOM NpoLeaypoiA B HaLLEM

OTAENEHUN SHEOKPUHHOM XUpyprim
[21].
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MCNoNb30BaHUA COBPEMEHHbIX
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Hagno4e4HMUKOB

METO/[I0B BU3yanu3auun, 4ncno
06HaDY)KeHHbIX WHUWOEHTanoM
NOCTOAHHO pacTeT.

HecMOoTps Ha TO, Y4TO MHOTME UHUM-
[EeHTanoMbl J06POKAYECTBEHHDIE U
He TpebyIoT fanbHelLwe Tepanuu,
Heo6Xxo4uMa ux TLiaTenbHas OLeH-
Ka, 4T06bl JOCTOBEPHO UCKIKOUNTD
3110KaQYECTBEHHOCTb OMYX0NM Ui
€€ rOPMOHabHYH0 aKTUBHOCT.
MMoaToMy BCex NauMeHTOB C NOAO-
3pUTENbHBIMKA MHUMAEHTaNoMamm
PEKOMEHLYETCS NepeBoANTb B
KPyMHble LEHTPbI AN1s 0BecneyeHms
KOPPEKTHON MEX ANCLMMNIIMHAPHON
OLieHKM. Xnpypruyeckas pesek-
UmMst LOMKHA ObITb BbINONHEHA B
OTAENEHUSX C COOTBETCTBYHOLLEN
cneuranusaumen. B Hactosee
BpeMst B 60JIbLLMHCTBE Cry4yaes
ocyLUecTBMMbI 6e30MacHble ana-
POCKOMUYECKME MPOLEeaypbI.
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Guest Article of the Republican Specialized Scientific and Practical Medical
Center of Neurosurgery, Tashkent Pediatric Medical Institute, Tashkent:

Quality of Life in

Neuralgia after Micro-
vascular Decompression nocsne MUKpoBacKynsp-
of the Trigeminal Nerve
Root with Modified

Approach

Summary

This article presents the meth-
ods of a research of the quality
of life of 164 patients with
trigeminal neuralgia, prone to
surgical treatment of microvas-
cular decompression of spine
nerve is modified. Evaluation
of the quality of life of these
patients produced in pre- and
postoperative periods using
evaluation questionnaires of
pain and quality of life deve-
loped by the authors.

Keywords: neuralgia, trigemi-
nal nerve, microvascular
decompression, surgical treat-
ment, quality of life

Introduction

By definition of the Inter-
national Association for the
Study of Pain (IASP), trigeminal
neuralgia (NTN) is a syndrome
characterized by sudden, short-

term, intense, recurring pain in
the innervation zone of one or
more branches of the trigemi-
nal nerve. The International
Headache Society (IHS) divides
NTN into classical and sympto-
matic [2, 7, 10, 11, 14, 15].

According to researchers, the
etiological factor of NTN in
94% of cases is root compres-
sion of the trigeminal nerve by
cerebellar arteries and other
vessels in the posterior fossa
[4]. The most modern surgical
treatment of NTN is microvas-
cular decompression (MVD) of
the trigeminal nerve root with

retro-sigmoid access [1, 2, 3, 6,

9,12, 13l

Currently, the quality of life
(QOL) of the patient is impor-
tant, and in some situations,
the main criterion to evaluate
the effectiveness of treatment

Heiipoxupyprus

KauyecTBO XXU3HU
Patients with Trigeminal nauueHTOB ¢ TpureMu-

HalbHOWU HeBpanrueu

HOM jeKoMnpeccuu
Kopeluka TPOMHUYHOIr0
HepBa MOAN(ULMPOBAH-
HbIM JOCTYNOM

Pesiome

B HacToswwei cTaTbe npencTas-
NEHbI METOAbI UCCTIEJ0BaHMS
KauecTsa >u3Hu 164 nauneHToB
C HeBpanr1en TPOMHNYHOMO HepBa
nocne XMpypruyeckoi MUKpPOBacky-
NAPHOI AEKOMMPECCHM KOpeLLKa
HepBa MOAMMULMPOBAHHBIM LO-
cTynom. OueHka Ka4ecTBa XM3Hu
yKa3aHHbIX MauMeHTOB Npon3Be-
[eHa B 0 ¥ NocneonepauoHHOM
nepuoaax np1 nomoLuy paspabo-
TaHHbIX aBTOPaMM ONPOCHWKOB
ANs OLeHK1 60NeBOro CHHAPOMA Y
Ka4ecTBa XXNU3HM.

KnioyeBble cnosa: HeBpanrus,
TPOWHMYHbIA HEPB, MUKPOBACKYNAP-
Has IEKOMMPECCHS, XUPYPri4ecKoe
NeYeHIe, KAYECTBO XU3HM

BeepeHue

Mo onpeaeneHuto Mex ayHapoaHo
accoumaumu no u3yyeHuro 6onam
(The International Association for
the Study of Pain - IASP) HeBpas-

rus TpoiHKYHOro Hepaa (HTH)
npescTasnseT co6oi CMHAPOM,
XapakTepu3yoLLMiACs BHE3AMHbIMY,
KpaTKOBPEMEHHbBIMU, UHTEHCUBHbI-
MM, NOBTOPSOLLMMMCS 60NSMM B
30HE MHHEPBALWM OHOW UNK He-
CKOJIbKMX BETBEN TPOWHWYHOIO He-
psa. MexayHapofHas accoumaums
ronosHoii 6onm (The International
Headache Society - IHS) geaut
HTH Ha knaccuyeckyto 1 cumnTo-
Matuyeckyto 2, 7, 10, 11, 14, 15].

Mo aaHHbIM UccneaoBaTenew,
aTvonornyeckum haktopom HTH
B 94% HabNOAEHUIA SBNSETCS
chaBneHne KopeLlka TPOWHUYHOMo
HepBa MO3)XEUKOBbIMU apTepUSIMU
W [pyruMuK cocyaamu B 3afHeN
yepenHon smke [4].

Hanbonee coBpeMeHHbIM METOAOM
XMpypruyeckoro nevenns HTH
SBNSETCS MUKPOBACKYISpHast
fekomnpeceus (MB[) kopetuka
TPOWHWUYHOrO HEPBA PETPO-CHT-
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in clinical studies. Quality of life
reflects disease and treatment
effects on the patient’s well-
being and characterizes his
physical, emotional and social
well-being, which changes
under the influence of the dis-
gase or its treatment [5, 8, 10].

Objectives

The goal is to improve the
surgical treatment results

of patients with NTN using
microvascular decompression
with modified access of the
trigeminal nerve root and to
study the quality of life in pre
and postoperative periods.

Material and Methods

We analyzed the observation
study results of 164 patients
with NTN before and after mi-
crovascular decompression of
the trigeminal nerve with modi-
fied access for the period of
2017-2018, who were treated
at the Republican Scientific
Neurosurgery Center of Uzbek-
istan. All patients were exam-
ined according to the standard
scheme, which included clinical
examination by specialists and
X-rays. Magnetic resonance
imaging (MRI) in the vascular
mode with identification of the
trunk and vessels, as well as a
special technigue in a three-di-
mensional image with contrast-
ing, which helped to identify
the blood vessel squeezing of
the nerve at its entrance to the
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trunk, was used to reveal the
neurovascular conflict.

According to various authors,
after the MVD of the trigemi-
nal nerve root, postoperative
complications in the form of
liquorrhea, the formation of
granulomas, etc. are observed
in 12-17% of cases [7]. In order
to avoid postoperative com-
plications, we proposed and
tested a modification of the
MVD approaches.

Our proposed technique of
microvascular decompression
of the trigeminal nerve root is
performed under intratracheal
anesthesia. The patient is in
healthy side-lying position. The
skin incision 6 to 8 cm is ap-
plied in the asterion zone. After
windowing in the asterion, a
sigmoid sinus is found with
the sigmoid sinus as upper
border of the bone defect and
with the cavernous part of

the pyramid of the temporal
bone as right border. The bone
defect is expanded down 4 cm,
and to the left up 2 cm. Thus,
the borders of our proposed
bone access are: on the right is
pars cavernosa of the temporal
bone pyramid, at the top — the
sigmoid sinus, on the left —
squama occipitalis, below —
mastoid bone.

After exposure of the dura
mater (DM), a pyramidal inci-

MOBUAHbIM JocTynom [1, 2, 3, 6,

9, 12, 13]. B HacTosLLEe Bpemst
Ka4ecTBO Xu3Hu (KXK) 60nbHOro
ABASETCS BXHbIM, & B HEKOTOPbIX
CUTYaLMsIX, OCHOBHbIM KpUTEPUEM
OLEHKM 3h(PEKTUBHOCTHU NEYEHNS B
KIMHUYECKUX UCCIIef0BaHMSX.
KauecTBo »xu3Hn oTpaxaet
BAUsiHME 3a60N1eBaHUSA W NEYeHNs
Ha 6narononyyue nauneHTa n
XapaKTepuayeT ero puan4eckoe,
9MOLMOHANBHOE U CoUMansHoe
énarononyuue, KOTOPOE USMEHSET-
Cs N0 BAUSHWEM 3a00/EBaHNS UK
€ero nevenus [5, 8, 10].

Uenb

Llens — ynyuwieHve pesynbtatos
XMPYPrUYEcKoro neyeHnst 60mbHbIX
HTH ¢ npumeHeHnem moamduum-
POBAHHOIO AOCTYNa MUKPOBACKY-
NSIPHON JEKOMMPECCHM KopeLuka
TPOMHNYHOIO HEPBA W U3YHYEHNEM
KayecTBa XW3HM B 0 U NOCneone-
PaLMOHHOM NepuoAax.

MaTepuan n metoabl

Hamu npoaHanunaunpoBaHbl pesyb-
TaTbl HabNAeHUA 164 60NbHbIX

¢ HTH po v nocne mukpoBacky-
NAPHON AEKOMMPECCHM KOpELLKa
TPOMHNYHOIO HepBa MOANULMK-
POBaHHbLIM JOCTYNOM 3a NEPUOS
2017-2018 rr., HaxoauMBLUMXCA

Ha neyveHun B Pecny6nmnkaHckom
Hay4HOM LIEHTPE HEMpOXMpyprim
Y36ekuctaHa. Bce naumeHTb! Obinm
06CNef0BaHbl Mo CTaHAAPTHOM
CXeme, BKIOUaKOLLEN AaHHbIE
KIMHWMYECKOr0 0CMOTpA Creuu-
aNnnCTOB W PEHTIEHONOTNYECKME
uccnenoBanust. [ns uckntoueHus

Heiipoxupyprus

COCYMCTO-HEPBHOTO KOH(AMKTA
WUCnonb30Banach MarHUTopeso-
HaHcHas Tomorpadms (MPT) B co-
CYLMCTOM PEXUME C UAEHTU(MKA-
LiMen HEPBHOrO CTBONA M COCY 0B,
a TaKxKe cneumanbHas TeXHUKA ee
NPOBEJEHUS B TPEXMEPHOM M30-
OpaXXEHUN C KOHTPACTUPOBAHNEM,
4TO NOMOINO BbISIBUTH KPOBEHOC-
HbliA COCY A, CAABNMNBAKOLLNI HEPB Y
BX04a B CTBO.

Mo faHHbIM pa3nuyHbIX aBTOPOB,
nocne MB[] kopeLuka TpOHHUYHOrO
Hepsa B 12-17% crnyyaes Ha-
6K0AAKTCA NOCNEeonepaumoHHbIe
OCNOXXHEHMS B BUAE NIMKBOPEU,
06pa3oBaHus rpaHynemMbl 1 ap. [7].

Bo n3bexxanue nocneonepaumon-
HbIX OCMOXXHEHMIT HAMW MPEAN0XKE-
Ha v anpobupoBaHa MonduKaums
poctyna MB[. Mpeanaraemas
Hamu METOANKA MUKPOBACKY-
NSAPHOW AEKOMMPECCHM KOpeLLKa
TPOWHUYHOO HEPBA BbIMONHSETCS
NOA UHTYBALMOHHBIM HAPKO3OM.
[MaumeHT HaxoamMTCA B NONOXKEHUN
nexa Ha 380poBoM 6oky. Pa3pes
KOXW ANUHOW 0T 6 [0 8 cM, npo-
n3BoauTcs B obnactu asterion. Ha
asterion HaknagpIBaloT Ppesesoe
0TBEPCTME, HAXOAAT CUrMOBMAHbIN
CMHYC, NPY 3TOM BEPXHEN rpaHuLen
KOCTHOrO AedheKTa ABAseTCs Cur-
MOBWHbIIA CUHYC, NPABOWA rpaHuLien
—neLiepucTas yacTb nupamuabl
BMCOYHOI KOCTU. KOCTHBIN fiedpexT
PACLUMPSIOT BHW3 [0 4 CM W BNIEBO
[0 2 CM.

Takum 06pa3om, rpaHuLamm npes-
1laraeMoro HaMmm KOCTHOr0 AocTyna
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Fig. 1: Modified microvascular decompression access: a) existing access; b) our proposed modified access; ¢) anatomical landmarks of
modified access; d) modified access DM incision

Puc. 1: MoancuumpoBaHHbIii OCTYN MAKPOBACKYNSIPHOW AEKOMMPECCHN: &) CYLLECTBYIOLMIA AOCTYM; b) MpeAnaraembiin Ham MOAMULMPOBAHHBIA AOCTY;
C) aHaTOMMYECKME OPUEHTMPbI MOANLMCMLMPOBAHHOTO AocTyna; d) paspe3 TMO npu MOAMMUMPOBAHHOM JOCTYNE
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sion is made from the upper to
the lower border of the bone
defect, with base turned to the
pars cavernosa of the temporal
bone pyramid. The advantage
of the proposed access 4 cm
long is a review of all cranial
nerves simultaneously as well
as small bone defect 2 cm
wide, that prevents excessive
cerebellar traction. The DM
pyramidal incision with base
turned to the pars cavernosa
of the temporal bone pyramid
helps to avoid possible liquor-
rhea. At the same time, the
sutured DM protect and seal
the cerebellum from below.
This way our proposed access
allows to prevent excessive
traction of the cerebellum,
liquorrhea; use of pads in the
form of a muscle fragment, adi-
pose tissue and fascia prevents
the development of granulo-
mas and other complications
(Fig. 1).

For complete assessment of
QOL in patients with NTN it is
advisable to use questionnaires
that can assess the general
condition, disease severity and
intensity of pain. To evaluate
the quality of life and pain
syndrome in our patients with
trigeminal neuralgia we devel-
oped and use several question-
naires.

The questionnaire “Evalua-
tion of pain syndrome in the
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trigeminal neuralgia” includes 3
sections (personal data, history
of the present disease and
clinical examination data). The
special part contains four main
parameters (descriptors) of
pain: localization of pain, taking
into consideration the involved
trigeminal nerve branches (LP),
severity and nature of the pain
syndrome (SNP), trigger fac-
tors (TF), impaired sensitivity
(IP). Each of the descriptors is
scores from 1 to 5 depending
on its severity, in which case 1
means least severity, and 5 —
greatest one.

The score sum of the question-
naire (anamnestic and special
parts) determines the severity
of the pain syndrome: up to 10
— mild, 11-21 — medium de-
gree, 22-32 — severe degree.

The questionnaire “Assess-
ment of the quality of life

in patients with trigeminal
neuralgia” includes 3 sections
(personal data, history of the
present disease and clinical
examination data).

The special part contains seven
basic descriptors of the quality
of life which can score from

1 to 3: state of health (SH),
state of health before disease
(SHBD), the influence of exter-
nal factors — weather and oth-
er on disease course (IEF), the
disease interferes with work,
including work outdoors or at

SBNAOTCA: CNpasa — neLepucTas
4acTb NMMPaM1Abl BUCOYHON KOCTH,
BBEPXY — CUTMOBUAHBIA CUHYC,
CneBa — YeLLys 3aTbIN0YHOM
KOCTW, CHU3Y — COCLIEBUAHDI
OTPOCTOK BUCOYHOI KoCTH. lMocne
OBHa)KEHWS TBEPLOH MO3rOBO#A
o6onoyku (TMO), HaunHas ot Bepx-
Heii 10 HWXKHEN rpaHuL KOCTHOrO
JedekTa npou3BoanNTCS pa3pes
nupam1aansHon hopMmbl, KOTOPbI
06paLLeH OCHOBAHMEM K MeLLepu-
CTOM YaCTW NupaMnabl BUCOYHON
KOCTH.

MpenmyLLeCTBOM NPEAIOKEHHOT0
LOCTYNA ANMHOI 4 CM SIBNSIETCS
0630p BCEX 4YepernHo-MO3roBbIM He-
PBOB 0JHOBPEMEHHO, @ HEBOMbLLAS
LUMpKHA KOCTHOrO fedhekTa B 2 CM
NpeJoTBpaLLAeT U3MULLHION
Tpakuuo Mo3xeuka. Paspes TMO
B BUAE NMpamMubl, 06paLLEHHOM
OCHOBaHMEM K MELLEePUCTOI YacTu
nupamuabl BUCOYHOM KOCTH, MO-
3BOMSET NPEAOTBPATUTH BO3MOXK-
HYI0 NMKBOpEO. [1pn 3TOM LB,
HanoxeHHble Ha TMO, sawmwarot

N TEPMETU3UPYIOT MO3XKEUOK CHIZY.

Takum 06pa3om, npeanaraembiii
AOCTYN NO3BONSIET NPedynpea1Th
W3NMLLHIOKD TPaKLMIO MO3XKeuka

11 BO3HWKHOBEHWE NIMKBOPEN, a
1CNONb30BaHNE NPOKNAAKK B BUAE
(bparMeHTa MblLLILbI, XXMPOBOW TKa-
HW W (hacumum No3BoNseT udbexarb
Pa3BUTUS rPaHyNeMbl U Jpyrix
0CNoXHeHui (Puc.1).

[inst nonHoi oueHkn KX naumeH-
T0B ¢ HTH uenecoobpasHo npume-

Heiipoxupyprus

HEHWEe OMPOCHNKOB, OLEHMBAKOLLMX
06LLee COCTOsIHME, CTENEHD TSXKE-
CTV 3a60N1€BaHNS 1 OMPELENSIHOLLMX
WHTEHCMBHOCTb 60NEBOr0 CUHAPO-
Ma. [ins oueHku KX npumeHsnncs
pa3paboTaHHble HaM1 HECKOMbKO
OMPOCHMKOB, C MOMOLLbHO KOTOPbIX
MO>HO OLEHMTb 60NEBOI CUHAPOM
1 KQ4eCTBO XXM3HW MPU HEBPANTUM
TPOWHUYHOTO HepBa.

OnpocHuk «OueHka 601eBoro
CMHJPOMa NPW HEBPANTUM TPONHNY-
HOr0 HepBa» BKMKOYaeT 3 paszena
(aHKeTHble faHHble, aHAMHE3
3a60neBaHmns 1 faHHbIE KNHK-
yeckoro ocMoTpa). CneunansHas
4acTb COAEPXKMT YETHIPE OCHOBHbIX
napameTpa (feckpunropa) 60/u:
noKanu3aums 60m ¢ y4eToM no-
PaXXEHHbIX BETBEN TPOMHUYHOIO
HepBa (/16), BbIpaXXeHHOCTb K
xapakTtep 601€BOro cuHApOMa
(BXB), nposoumpytoLLme (akTops
(N®), HapyLueHWe YyBCTBUTENMb-
HocTu (HY).

Kaxxablii 13 4eCKpUnTOPOB OLEHH-
BaeTCs B 6annax, B 3aBUCMMOCTH
OT BbIpPaXXEHHOCTH, 0T 1 [0 5.

[Mpn aTom 1 6ann o3HayaeT Hau-
MEHbLLYO BbIPAXEHHOCTb, 8 5 —
HanbObLLYHO.

Cymma 6annos Bcex napaMmeTpoB
OMPOCHWKA (aHAMHECTUYECKOM K
cneumanbHoii yacTu) onpeaenseT
CTeneHb TSHXKECTH 60N1EBOr0 CUH-
gpoma: fo 10 6annos — 370 nerkas
cTeneHb, 11-21 6annos — cpeaHss
cTeneHb, 22-32 6annos — 601eBON
CMHIPOM TSKENON CTENEHM.
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home (DIW), the effect of the
disease on mood (EDM), the
impact of the emotional state
on work or daily life (IESW),
the influence of the emotional
state on social communication
with family, friends, relatives,
familiar (IESS).

To complete a questionnaire

is not difficult, because it is
simple and can be filled out

by the doctor at a time when
history taking. Quality of life is
calculated by score sum of two
sections — anamnestic and
special parts: up to 10 means a
slight deterioration in the qual-
ity of life, 11-21 — a moderate
deterioration, 22-33 — a signifi-
cant deterioration.

The proposed questionnaires
can be used in different lan-
guages and social cultures, as
well as to study the quality of
life not only in patients with
trigeminal neuralgia, but also in
other conditions.

Data for questionnaires can be
collect in a short time and does
not cause difficulties to fill out
the form, is acceptable in medi-
cal facilities and departments
of various levels — from rural
to hospital.

Along with this, the question-
naire “Quality of life in the
trigeminal neuralgia” combines
the quality of life and the health
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profile, i.e. and has descriptors
that are responsible not only
for the quality of life in general,
but also for the patient’s psy-
chosomatic condition.

Results and Discussion

A total of 164 patients with
NTN were studied before and
after microvascular decom-
pression surgery of trigeminal
nerve root with the modified
access proposed by us, for the
period 2017-2018.

In terms of age, the patients
were distributed according to
the WHO classification, that
concludes next age groups:
young age 14-19 years; young-
er average age of 20-44 years;
senior middle age 45-59 years;
old age 60-74 years; oldest old
age 75 years or more.

In our observations the age of
patients is ranged from 20 to
99 years with a predominance
of patients (39.6%) from 45 to
59 years old, woman prevailed
over men almost 2 times,
which is consistent with the
literature data. In 119 (72.6%)
patients NTN was observed on
the right, in 44 (26.8%) patients
— on the left and in 1 patient
(0.6%) — on both sides.

In the vast majority of cases
2 branches of the trigeminal
nerve were affected — 133
(81.1%) patients, one branch

OnpocHuk «OueHka kavecTsa
XU3HN Y 6ONbHbIX C HEBpaNruei
TPOMHNYHOIO HepBa», BKKOYAET

3 pasfena (aHKeTHble fiaHHble,
aHamHe3 3a60N1eBaHus 1 JaHHble
KMUHU4ecKoro ocmoTpa). Cneum-
anbHas 4acTb COAEPXKMT CEMb
OCHOBHbIX NApaMeTpOB (4ecKpUNTO-
POB) KA4YECTBA XXM3HU C X OLEHKOM
0T 1 8o 3 6anno.: COCTOSHNE
3a0poBbs B HacTosiwem (C3H),
COCTOSHME 3[0POBbA 10 3abone-
BaHus (C3[3), BNMSHWE BHELLIHMX
(haKkToOpOB — MOroAbl U ApYrinx
thakTopos Ha 3abonesanue (BBO),
BNMsHWE 3a60neBaHns Ha paboTy
(3abonesaHue meLwaeT paboTe),
BKNKOYas paboTy BHe joMa Wam no
nomy (B3P), BnusiHue 3abonesanus
Ha HacTpoenue (3MP), BnusiHue
9MOLMOHANBHOrO COCTOSIHWS Ha
paboTy UM NOBCELHEBHYHO XXM3Hb
(BOCP), BnnsiHMe aMOLMOHANBHOMO
COCTOSIHWS HA OBLUEHME C CEMbEN,
APY3bsiM1, POACTBEHHWMKAMM, 3HA-
koMbiMu (BICC).

3anonHeHne onNpocH1Ka He Co-
CcTaBnseT 0coboro Tpyaa, OH NpocT
1 3anonHsaeTcs BpayomM npu cbope
aHamHesa. KauecTBo Xu3Hu nog-
CUNTLIBAETCS MO Cymme 6ansnos
ABYX pa3fenos —aHaMHeCTMYeCKo-
rO M CreumanbHoM YacTu: Konnye-
cTBo 6annos fo 10 noapasymesaet
HE3HAUMTENbHOE YXyALIEHNEe
KauecTsa xusHu, 11-21 — ymepen-
HOE YXYALIEHWE Ka4eCTBa XM3HH,
22-33 — 3HaunUTENbHOE YXYILLIEeHNe
Ka4yeCcTBa XWU3HM.

Pa3paboTaHHble Hamu OnpoCHH-

Ki MOryT 6bITb MCMOMb30BaHb! B

Heiipoxupyprus

Pa3HbIX A3bIKOBbIX 1 COLMAbHbIX
KynbTypax, a Takxe Ans Uccnefo-
BaHWs KQ4eCTBa XM3HN He TOMbKO Y
NauUNEHTOB C HeBPANTUEH TPOMHNY-
HOrO HepBa, HO 1 C ApYron naTono-
rmeit. C60p AaHHbIX Anst OMPOCHU-
KOB OCYLLECTBNAETCS B NPeeNbHo
KOPOTKOE BpeMS, 3anosHeHne
aHKeTbl He Bbl3bIBAET 3aTPyA-
HeHWii. ONPOCHUKN NPUEMTEMbI
AN NPUMEHEHNS B MEMLIMHCKMX
YUPEXAEHNSX U OTAENEHNSX pags-
JIMYHOrO YPOBHS — OT CENbCKOro
[0 rocnuTansbHoro. Hapsagy ¢ atum,
ONPOCHMK «KauecTBO XXNU3HM Npu
HEBPaT MM TPOMHUYHOIO HepBa»
BKJIK0YAET AECKPUNTOPBI Ka4ecTsa
XU3HM M COCTOSHUS 340POBbS, T.€.
NO3BONSET ONPESEennTb He TONBKO
Ka4eCTBO XXW3HM B LIENOM, HO 1
MNCUXOCOMATMYECKOE COCTOSIHUE
nauwexTa.

PesynbTaThl M 06CyXaeHUe
Bcero nposefieHo uccnenosanmve
164 naunenTos ¢ HTH po 1 nocne
MMKPOBACKYNSIPHON [eKOMMpPeC-
CMW KOPELLKA TPOMHUYHOIO Hepsa
NPELSIOXKEHHBIM HAMU MOAMULIK-
POBaHHbIM AOCTYNOM, 33 NEpUoa
2017-2018 rr.

lMaumeHTb! 6bIAK pacnpeseneHsl no
BO3pacTy, COrNacHo Knacemdmka-
ummn BO3, roe npegycMatpuBaeTcs
Bblf€NEHe CiedyroLnxX BO3pacT-
HbIX Fpynn: Monofoi Bo3pact 14-19
NET; MNaALUMiA CPELHMIA BO3paCT
20-44 ropa; cTapLumiA CPELHMIA BO3-
pacT 45-59 neT; noxunon Bo3pacT
60-74 ropa; cTap4eckuii Bo3pacT 75
u Bonee ner.
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Table 1: Scores of the proposed pain
assessment questionnaire in the
patients before and after surgery

— 17 cases (10.4%), and three
— 14 (8.5%). As noted above,
in most cases right-sided
neuralgia was diagnosed, that
exceeded left-sided neuralgia
more than 2 times.

All 164 patients underwent
surgery — microvascular de-
compression of the trigeminal
nerve root with retro-sigmoid
access with the placement of
buffer muscle and fascia pads.
All patients after question-
naires application were divided
into groups depending on the
obtained data.

The first group consisted of 25
(15.2%) patients with a chronic
protracted course of trigeminal
neuralgia, with concomitant
psychosomatic disorders in the
form of a prolonged depressive
state.

The second group consisted of
97 (59.1%) patients with a long
history of NTN with a short
depressive state. The third
group consisted of 42 (25.6%)
patients with a relatively short-
term course of NTN with an
episodic depressive state.
Based on the analysis of the
data obtained, the following
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Scores of the Proposed Pain Assessment Questionnaire in the

Patients Before and After Surgery

Before Surgery

Descriptors
After Surgery

Groups Patients, [ LB SNP TF |IP total [LB SNP TF IP total
abs.
1 25

2 97
3 42

2

LB: localization of pain, taking into account the involved branches of the
trigeminal nerve; SNP: severity and nature of the pain syndrome; TF: provoking
factors of the syndrome; IP: impaired sensitivity

consistent pattern were found
out. In patients of the 1st and
2nd groups, remained mild
pain, and subsequently disap-
peared. The patients of the first
group for some time continued
to additionally take carbamaz-
epine and psychotropic drugs,
gradually reducing their dose,
up to its withdrawal.

In the second group patients
took carbamazepine accord-
ing to the regimen, gradually
reducing the dose of the drug
until canceled by the doctor. In
the third group the pain in the
postoperative period ceased,
and drugs was no longer
required.

When study of pain and quality
of life, the anamnestic part of
the two questionnaires in all
three of the studied groups
were identical: the first group
had a score 10, in the second
group — 6 points, and the third
— 4 points. The total scores of
the anamnesis and the special
part was as follows: in the

first group — up to 28, in the
second — up to 17, in the third
—upto12.

The scores of the question-
naire for the assessment of

B Haluem uccnefoBanmm Bo3pacT
60bHbIX cocTasun ot 20 4o 99
NET C NPenMyLLECTBOM NaLMEHTOB
0T 45 p0 59 net (39,6%), uncno
KEHLLMH MPEBbILLAN0 KONMYe-
CTBO NMAUMEHTOB MY>XKCKOr0 nona
noyTH B 2 pasa, YTo CornacyeTcs ¢
nuTEpaTypPHbIMK faHHbIMK. Y 119
nauneHTos (72,6%) oTMevanacb
HTH cnpasa, y 44 60nbHbIX (26,8%)
— cneea ny 1 naumenTa (0,6%) —
C [IBYX CTOPOH.

B nogasnstowlem 601bLUMHCTBE
Crnyyaes 6bINn NOPaXXeHbl 2 BETBY
TPOMHNYHOrO HepBa — y 133 nauu-
€HTOB (81,1%), 0aHa BeTBb — B 17
cnyyasix (10,4 %), nopaxxeHue Tpex
BeTBe 0TMEYeHO Yy 14 nauneHToB
(8,5%). Kak oTme4anocsh Bbille, B
60NbLUMHCTBE Cy4aeB 0TMeYe-

Ha NPaBOCTOPOHHSAS HEBPANTHs,
rnokasarenu KOTopoil MpeBbILIany
uncno nesocTopoHHen HTH 6onee
YeM B 2 pasa.

Bcem 164 nauveHTam npoussefeHo
OnepaT1BHOE BMELLIATENbCTBO —
MWKPOBACKYNSIPHAs AEKOMMPECCHS!
KOpeLLKa TPOMHUYHOIO HepBa
PeTPO CUrMOBUAHbBIM LOCTYMOM C
yCTaHOBJIEHWEM ByepPHbIX NPOKIa-
AOK B BUAE MbILLLbI 1 chacLimm.

Bce nauweHTsl nocne NPUMEHEHNA
1 aHanu3a onpocHWKOB Mo onpeae-

Heiipoxupyprus

Tabmmua 1: MokaaaTeny onpocHuKka Ans
OLieHKM 6ONEeBOro CUHAPOMA Y NALMEHTOB
[0 ¥ nocne onepauyu

NIEHMIO KAYECTBA XXU3HM Bblin pas-
[eNeHbl Ha rpynmbl, B 3aBUCUMOCTH
OT NOJyYEHHbIX iaHHbIX. B nepsyto
rpynny Bown 25 (15,2%) nauu-
€HTOB C XPOHNYECKMM 3aTSKHBIM
TEYeHNeM HEBPANTM TPOWHNYHOTO
HEPBa, UMEIOLLME COMYTCTBYHOLLME
NCUXOCOMATUYECKNE HAPYLLEHNS B
BUAE ANMTENBHOIO AEenpeccuBHOro
COCTOSIHMSI.

Bropyto rpynny coctasunu 97
(59,1%) 6ONbHBIX C AMUTENBHBIM
aHamHe3oM HTH v Henpogonxu-
TebHbIM AENPECCUBHbIM COCTOS-
HueM. B TpeTbio rpynny BoLwnm 42
(25,6%) 60NbHbIX C OTHOCUTENBHO
HELO0NrOBPEMEHHBIM TEUYEHNEM
HTH ¢ anu3oamnyecknm fenpeccms-
HbIM COCTOSIHUEM.

Ha ocHoBe aHanuaa nomny4eHHbIx
[aHHbIX YCTAHOBNEHbI CNELYIOLLME
3aKOHOMEPHOCT!.

Y nauneHToB 1-it 1 2-i rpynn co-
XPaHSUCh HE3HAUUTENbHbIE B0,
KOTOpbIE B MOCNEAYIOLLEM HCYe-
3anu. laumeHTbl Nepsoi rpynmbl
HEKOTOPOE BPEMS IONOSHUTENBHO
NPOLOMXanu NpuHuMaTh kapbama-
3€M1H 1 NCUXOTPOMHbIE NpenapaTsbl,
MOCTENEHHO CHUXAs UX A03Y,
BM/IOTb A0 NOJHOW OTMEHbI. Bo
BTOPOW rpynmne NauueHTbl NpUHK-
Manu kapbamasenuH no cxeme, no-
CTENeHHO CHWXas [o3y npenapara
[0 OTMEHbI €70 Bpa4oM. B TpeTben
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Table 2: Scores of the proposed
questionnaire “Evaluation of the
quality of life in trigeminal neuralgia”
in patients before surgery

pain syndrome in the trigeminal
neuralgia in the preoperative
and postoperative periods
were as in Table 1.

The scores of the question-
naire for assessing the quality
of life in trigeminal neuralgia
proposed by us in the pre and
postoperative period were as
in Table 2 and 3.

Conclusion

1. The questionnaire “Assess-
ment of pain syndrome
in trigeminal neuralgia” is
one of the reliable tools to
specify the intensity of pain
and evaluate the treatment
effectiveness of patients
with trigeminal neuralgia.

2. The use of questionnaires

for assessing pain syndrome

and quality of life devel-
oped by us is an important
tool to assess the surgical
treatment effectiveness
of patients with trigeminal
neuralgia.

3. Microvascular decompres-
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Scores of the Proposed Questionnaire "Evaluation of the Quality of
Life in Trigeminal Neuralgia" in Patients Before Surgery

Descriptors

Groups Patients, | SH SHBD IEF DIW EDM IESW IESS

abs.

SH: present health status; SHBD: health status before the disease; IEF: the
influence of external factors - weather and other factors on diseases; DIW: the
disease interferes with work, including work outside the home or at home;
EDM: the effect of the disease on mood; IESW: the impact of the emotional
state on work or daily life; IESS: the influence of the emotional state on social
communication with family, friends, relatives;

rpynne 6001 B NOCNEONepaLmoH-

sion of the trigeminal nerve HOM Mepuroje npekpaLLanieb, u

Heiipoxupyprus

Tabnuua 2: MokasaTenu npeanaraemoro
onpocHmMka «OLeHKa kavecTBa XNU3HU
MpW HEBPANTUW TPOMHUYHOIO HEPBA»
N3YyYEHHbIX NaUWeHTOB A0 ONEPATUBHOIO
BMeLLaTeNnbCcTBa

BuiBoAb!
1. OnpocHuk «OueHka 6onesoro

root with the modified
access offered by us is ef-
fective surgical treatment
with prevention of liquorrhea
in patients with trigeminal
neuralgia.

NPUMEHEHUs NpenapaTos 60/bLUE
He Tpebosanocs. Mpn 0fHOMO-
MEHTHOM OMpejeneHun 60N1eBoro

CHApOMA N Ka4eCTBa XXU3HM aHaMm-

HeCTU4ecKas YacTb ABYX OMNPOCHK-
KOB BO BCEX TPEX UCCNE[OBAHHbIX
rpynnax 6bInn MAEHTUYHLIMK: B
nepBoM rpynne o6Liee KonM4ecTBo
6annos coctasuno 10, BO BTOPOM

rpynne — 6 6annos, a TpeTbeit — 4

6anna.

ViTorosoe cymma 6annoB faHHbIX
aHamHe3a 1 cneumanbHoi vacTu
Obina cnefyroLen: B nepsoi

rpynne — go 28 6annos, BO BTOPOIA

— 1o 17 6annos, B TpeTbe — A0

12 6annos. lokasaTenm npeanara-
€MOro Hamu onpocHUKa Ans OLEeHKK
60neBoro CUHAPOMA Npu HeBpanrum1

TpOﬁHMHHOFO HepBsa B 40- 1 NO-
cneonepaunMoHHOM nepuoae bl

cnegyrowmmm (Tab. 1). Mokasatenu

npezAnaraemMoro Hamu OnpoCHMKa
AN OLEHKM Ka4eCTBa >XM3HU Npu
HEBpanru1 TPOMHUYHOIO HepBa B
F0- ¥ NOCneonepaunoHHOM nepmo-
Ae 6binu cnepyrowmmn (tao. 2, 3).

CUHApPOMA NPY HEBPANTUM TPOW-
HUYHOO HEPBa» SIBASIETCS OfHUM
W3 HAEXXHbIX MHCTPYMEHTOB ANns
OnpeaeneHns UHTEHCUBHOCTM
60NeBOro CUHAPOMA W OLIEHKM
9(hEKTUBHOCTM NEUEHIS NaLu-
€HTOB C HEBPANTMEN TPOMHNYHO-
ro HepBa.

2. [pumereHne paspaboTaHHbIx

Hamu OMPOCHUKOB OLIEHKM
60neBoro C1HAPOMA 1 KavecTsa
XKU3HW SBNSAKOTCS BAXKHBIM UH-
CTPYMEHTOM OLIEHKN 3pPeKTHB-
HOCTW XWUPYPrU4ecKoro NeyeHus
60MbHbIX C HEBpaNr1ei TPonHUY-
HOro HepBa.

3. MukpoBackynspHast 4ekoM-

MPEeCcus KOPELLKa TPOMHUYHOIO
HepBa npeanaraembiM Hamm
MOZM(ULIMPOBAHHbBIM LOCTYMOM
sBUnach apheKTUBHbIM MeTo-
[OM XVPYPrUYEeCKOro NeYeHms n
NPOChUNAKTMKM BOZHUKHOBEHMS
JIMKBOPEW Y MauMeHTOB C HeBpan-
ruei TPOMHUYHOIO Hepaa.
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Table 3: Scores of the proposed
questionnaire “Evaluation of the
quality of life in trigeminal neuralgia”
in patients after surgery
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Scores of the Proposed Questionnaire "Evaluation of the Quality of
Life in Trigeminal Neuralgia" in Patients After Surgery

Groups Patients, | SH SHBD

abs.

IEF DIW EDM

Descriptors

IESW IESS

SH: present health status; SHBD: health status before the disease; IEF: the
influence of external factors - weather and other factors on diseases; DIW: the
disease interferes with work, including work outside the home or at home;
EDM: the effect of the disease on mood; IESW: the impact of the emotional
state on work or daily life; IESS: the influence of the emotional state on social
communication with family, friends, relatives;
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Department of Dermatology and Allergy Biederstein,
Technical University Munich

Specialist Hospital Kloster Grafschaft

Specialist Hospital for Pneumology and Allergology

University Hospital for General, Visceral and
Transplantation Surgery

Experienced excellence center for abdominal organ
transplantation and surgical oncology.

Department of Pediatric Surgery, University Medical
Center Mainz, Germany

Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern

Treatment of multimodal and brain tumours, vascular
malformations, paediatric, spine, neurosurgery.
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Trade Fair and Congress Partners

The Saudi International Medlab Expo 23.11. - 25.11.2019

SAU DI MEDLAB Riyadh International Convention and Exhibition Center
expo Riyadh, Saudi Arabia

THE SAUDI INTERNATIONAL MEDLAB EXPO

For more information please visit: www.saudimedlabexpo.com

Saudi International Pharma Expo 23.11. - 25.11.2019

SAUDI L e Riyadh International Convention and Exhibition Center
INTERNATIONAL ;0 1) “Saudi Arabia
PHARMA EXPO

For more information please visit: www.saudipharmaexpo.com

3 Annual

'\Mid.ﬂe East Middle East Laboratory and 02.04. - 04.04.2020
LABORATORY AND : :
> DIAGNOSTICS CONGRESS Diagnostics Congress 2020

=8 0912 Apil 20201 Dubal, UAE Dubai, UAE

For more information please visit: www.dildc.com

> KI H E KIHE 13.05. - 15.05.2020
25th International Healthcare Exhibition
L O

HEALTHCARE EXHIBITION  Atakent Exhibition Centre, Almaty, Kazakhstan

For more information please visit: www.kihe.kz

:EJ IMF International Medical Forum 19.05. - 21.05.2020
l M F Medicine Innovations

International Exhibition
Kyiv, Ukraine

For more information please visit: medforum.in.ua

® Iran Health June 2020

International Exhibition
Teheran, Iran
iran health

For more information please visit: iranhealthexhibition.ir/en-us/
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Eurasian Orthopedic Forum (EOF) June 2020

The Eurasian Orthopedic Forum (EOF) is a major international event

in the field of orthopedics, traumatology, and health-care economics in Eurasia.
Moscow, Russia

For more information please visit: www.eoforum.ru/en

Turkmen Health July 2020
International Exhibition and Scientific Conference
% Ashgabat, Turkmenistan

For more information please visit: www.turkmenhealth.com

Oman Health Exhibition & Conference 21.09. - 23.09.2020

" OMAN HEALTH 9th International Exhibition of Health, Healthcare, Medical Products,
EXHIBITION & CONFERENCE . . . . . .
Services and Equipment, Pharmaceuticals, Medical Tourism Services
Muscat, Oman

For more information please visit: www.omanhealthexpo.com

UzMedExpo 23.09. - 25.09.2020

‘U‘m"v‘ UZMedExpo INTERNATIONAL HEALTHCARE EXHIBITION

Uzexpocentre, Tashkent, Uzbekistan

For more information please visit: http://www.ieg.uz/en/uzmedexpo

Medical Fair Thailand 08.09. - 10.09.2021
9th International Exhibition on Hospital, Diagnostic, Pharmaceutical,
MEDICAL Medical & Rehabilitation, Equipment & Supplies

M FAIR Bangkok, Thailand

THAILAND For more information please visit: www.medicalfair-thailand.com




