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Editor's Note

Dear Reader,

The novel coronavirus SARS-
CoV-2 has reached global
epidemic proportions.

According to experts, the
virus is highly contagious. In
most people, the disease only
causes mild symptoms similar
to those of a common cold,
which is why infected people
usually do not seek medical
advice right away. However,
during the incubation period,
they can already infect others
who may develop more severe
symptoms. People who have
had contact with an infected
person or have spent time in
a designated high-risk area
should stay at home, contact
their family doctor by phone
and get tested to find out
whether they have also been
infected with the virus.

In our increasingly globalised
world, pathogens can spread
rapidly. Until researchers
develop a new medicine or
active ingredient, the countries
and people of this world need
to act responsibly and wisely
and take measures to prevent
transmissions and protect
themselves and others against
further spread of the disease
as effectively as possible.
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Stay safe and healthy and
enjoy your
German Medical Journal.

Nadine Baume
Managing Director

floporue yutatenu!

Hosbint kopoHasupyc SARS-CoV-2
BbI3BaJ1 ANMAEMUIO rN06anbHbIX
MacLLTabos.

o MHEHMIO 3KCNEPTOB, BUPYC
0YeHb 3apaseH. Y 60MblLKUHCTBA
Nofen 60Me3Hb BbI3bIBAET TOMBKO
NErkune CMMNTOMbI, NOXOXWe Ha
TakoBble Npy NpOCTy e, NO3TOMY
WHMLMPOBAHHBIE NtOAM 06bIYHO
He 06paLLakTCcs 3a MEANLIMHCKON
NOMOLLbHO cpa3y. TeM He MeHee, B
TeYeHNe MHKy6aUMOHHOro nepuoaa
OHW YK€ MOTYT 3apasuTb APYrux
NIOfEeN, y KOTOPbIX MOrYT Pa3BuThb-
cs 6onee Cepbe3Hble CUMMTOMbI.
Jltoan, KOTOpbIE UMENM KOHTAKT

C MHMUMPOBAHHBIM YeNOBEKOM,
WA HAaXOAMNUCh B 30HE BbICOKOrO
pucKa 3apaxkeHnsi, [OMXKHbI 0CTa-
BaTbCA JOMA, CBA3ATHCS CO CBOUM
CEMENHbIM BpayoM 1o TenedoHy
¥ MPOUTM TECTUPOBAHME, YTOObI
BbISICHTb, MHWULMPOBAHbI NN OHY
BMPYCOM.

B Hawewm Bce 6onee rnobanuaupo-
BaHHOM MUPE NaTOreHHbIE MUKPO-
OpraHu3ambl MOryT pacrpoCTpaHsTb-
€5 04eHb BbICTPO.

[o Tex nop, noka y4eHble He pas-
paboTarT HOBOE NEKApCTBO UK
LEVCTBYHOLLEE BELLECTBO, BCEM
CTpaHam ¥ MtofsM B MUPE HEOBX0-
ANMO [eCTBOBATL OTBETCTBEHHO
1 pPa3yMHO, NPUHUMATL MEPbI

AN NPeLOTBPALLEHNs nepedayu

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

OT pepakumm

WHEEKLUMM 1 MaKCUManbHO addhek-
TUBHO 3aLMLLATL CEBS M Apyrux oT
[anbHELLEro pacnpoCcTpaHeHus
3abonesanms.

beperute cebs, 6yabTe 3L0POBbI
W nonyyaiiTe yaoBONLCTBME OT
4TeHMs HEmMeLKoro MeANLMHCKOro
XypHana.

Nadine Baume
Managing Director
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coronavirus
SARS-CoV-2

There is growing concern
about the coronavirus SARS-
CoV-2 on a global scale. More
than 39,000,000 people have
already been infected; about
1,000,000 of them died of the
consequences (as of 18 Octo-
ber 2020).

The novel coronavirus has
the official name “SARS-
CoV-2", the respiratory dis-
ease it causes is referred to
as "COVID-19". SARS stands
for "Severe Acute Respiratory
Syndrome".

The virus was first detected
in Wuhan, China in December
2019. It is assumed that the
novel coronavirus originated
from bats and that the first
few people contracted it at a
market in VWuhan in the Hubei
province of China.

According to the information
provided by the WHO, 80 per-
cent of the cases are mild. The
first symptoms of a coronavi-
rus infection are cough, a runny
nose, sore throat and fever.
Further symptoms include
fatigue, headache and body
aches as well as chills.

Some people also experience
diarrhoea. In some patients,
especially older people and
people with existing health
problems, the disease can
have severe, potentially life-

threatening consequences,
involving respiratory problems
and pneumonia. In isolated
cases, no symptoms occur
atall.

The virus is easily transmitted,
because, similar to influenza
viruses, it replicates not only
in the lungs, but also in the
mouth and the throat. Accord-
ing to the WHO, the average
incubation period is 5-6 days,
but it may also take up to

14 days until first symptoms
become apparent. During that
period, infected people who
have not yet developed symp-
toms can already transmit the
virus and infect others.

Scientists all over the world are
racing to develop a vaccine.
Various active ingredients are
being tested to alleviate the
symptoms. A specific therapy
for the novel coronavirus is not
yet available.

Routes of transmission

The highly infectious corona-
virus is transmitted from
humans to humans. Its routes
of transmission include droplet
infection, where droplets
containing the virus enter the
mucous membranes of the
airways, the mouth, the nose
or the eyes, and smear infec-
tion, where the pathogens are

HoBbIN

KopoHasupyc SARS-CoV-2

KOPOHABUPYC
SARS-CoV-2

Mo BceMy Mupy pacTeT 6ecnokoi-
CTBO 110 NOBOAY NaHAEeMUK KOpPOHa-
Bupyca SARS-CoV-2. bonee

39 000 000 yenoBex y>x<e 3apas-
unmck; okono 1 000 000 3 Hux
YMEPIW OT OCIIOXHEHWHA (No COCTO-
sHumto Ha 18 October 2020 rofa).
HoBbli1 KOPOHABMPYC MMEET 0(HULIM-
anbHoe Ha3eaHue «SARS-CoV-2»,
BbI3bIBAEMOE MM OCTPOE pecnmpa-
TOPHOE 3a60MeBaHNe Ha3bIBAETCS
«COVID-19». A66pesuatypa SARS
03HA4aeT TSKENbIA OCTPbINA pecnu-
PaToOPHbIA CUHAPOM.

Bupyc BnepBsble 6bi1 06HAPYXEH B
YxaHe, Kutan. Mpegnonaraetcs,
YTO UCTOYHWKOM HOBOTO KOPO-
HaBWpyca CTanu NeTyume MblLUu,

1 NepBble HECKOMBKO YesnoBeK
3apa3nnncb UM Ha PbiHKE B YxaHe B
KUTaAMCKON MPOBUHLMM Xy63iA.
CornacHo nHchopMaumu, Npego-
ctasnenHoi BO3, 80% cnyyaes
SBNSOTCA NErkumiu. MNepsbiMm
CUMMTOMaMK KOPOHABMPYCHOM
NHEEKLNM SBNSIOTCS KaLlenb,
HacMopK, 6011b B ropie 1 MXopag-
ka. [lpyrue CMNTOMbI BKIKOUAKOT
yCTanocTb, rofoBHyt 601b 1 60/
B Tere, a Takxe 03H06. HekoTopbIx
nrofient Takxe 6ecnokonT anapes.
Y psiga nauneHToB, 0COGEHHO Y
MOXMbIX NIOAEN W NIOAEN C yXKe
MMErLLMMUCS Npobnemamm co
300POBbEM, 3a00/1EBaAHNE MOXET
UMETb CEPbEe3HbIE, MOTEHLMANBHO
0NacHbIe ANs XKM3HU OCNOXHEHUS,
BKIK0Yast Npo6Nembl C ibIXaHWEM W
MHEBMOHMIO. B € AMHMYHBIX Cyyasx

CUMMTOMbI OTCYTCTBYIOT.
Bupyc nerko nepepaetcs, Tak Kax,
noJo6HO BMpyCcam rpunna, OH pas-
MHOX@ETCS HE TOMbKO B JIETKMX,

HO TaK>Xe B POTOBOW MONOCTH 1 B
ropne. Mo paHHbiM BO3, cpeaHui
WHKYOALIMOHHBIV Nepuoj cocTaBns-
eT 5-6 iHed, HO MOXeET noTpebo-
BaTbCA 40 14 AHeW, Noka nepsble
CMMMTOMbI HE CTaHYT O4EBUAHBIMN.
B TeueHue aToro nepuopa MHULM-
POBaHHbIE JI0AM, Y KOTOPbIX ELLe He
Pa3BUINCL CUMMTOMbI, YK€ MOTYT
pacnpocTpaHATL BUPYC W 3apaxarb
APYTuX.

YueHble BCEro Mupa CTpemsTcs
paspaboTaTb BakuuHy. [ns 06-
NEr4YeHns CUMNTOMOB TECTUPYHOTCS
pasfnyHble NEKAPCTBEHHbIE CPEf-
ctea. Cneumndmyeckas Tepanus
ANs HOBOIO KOPOHABMpYCa €eLLe He
paspaboTaHa.

MyTn nepenaum
BbICOKOKOHTArMo3HbIi KOPOHa-
BMPYC NepefaeTcs 0T Yenoseka

K yenoseky. My nepeaum
BKJII0YAIOT BO3LYLUHO-KAMNESbHbIN,
Mp¥ KOTOPOM Kansu, coaepikalime
BMPYC, NONaAatoT Ha CM3nCTble
0601104KM AbIXaTENbHbIX MyTEH,
pTa, HOCA UM TNas, N KOHTAKTHbIN,
KOrja naToreHbl NoNagaroT Ha
CIM3NCTbIE 0605I04KM MK NPSIMOM
WM KOCBEHHOM KOHTaKTe.

Kak Bbl MOXeTe 3aWuT1Tb cebs
W BPYrUX OT 3apa<eHns?
Kak 1 B cnyyae ¢ rpunnom u apy-
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transmitted to the mucous
membranes by direct or indi-
rect contact.

How can you protect
yourself and others from
getting infected?

As is the case with influenza
and other respiratory diseases,
you should observe various
hygiene rules and take precau-
tions to protect yourself and
others from getting infected
with the coronavirus:

¢ \Wash your hands regularly
and thoroughly with water
and soap for at least 20 sec-
onds, especially after blow-
ing your nose, sneezing or
coughing.

Avoid touching your face as
far as possible to prevent any
pathogens from entering the
mucous membranes of the
eyes, nose or mouth. Gloves
can also make you more
mindful of not touching your
face.

¢ Keep your distance (about
1.5-2 metres) to people who
have cough, a runny nose or
a fever.

Avoid shaking hands and hug-
ging when greeting others.

e Use your knuckles instead
of your fingertips to press lift
buttons or door open buttons.
Avoid crowded places and
events.

Keep the greatest possible
distance and turn away from
others when coughing or
sheezing. Use the crook of
your arm or a paper tissue
which you then dispose of
right away.

If possible, stay at home if
you are sick.

In the event of a suspected
coronavirus infection, such as
after having had contact with
an infected person or having

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

spent time in a designated
high-risk area: Avoid unnec-
essary contact with others
and stay at home, if possible.
Contact your family doctor by
phone and discuss the further
course of action before going
to a doctor’s surgery.

TUMW pecnMpaTopHbIMK 3abone-
BaHWSMK, Bbl AOMKHbI CO6M0AATH
npasuna rurieHbl 1 NPUHAMATb
Mepbl NPeJoCTOPOXXHOCTH, YTOObI
3alWnTMTb CEBS M ApyruX OT 3a-
PaXKEHMS KOPOHABMPYCOM.

+ Mo#iTe pyku perynsipHo 1 Twa-
TEMNbHO BOAOW C MbIIOM HE MeHee
20 ceKyHA, 0COBEHHO Nocse CMop-
KaHWS, YnXaHns Ui Kawuns.

+ CTapaiTech Kak MOXHO [O0MbLue
He KacaTbCs CBOEro nmua, 4tobbl
NPesoTBPaTUTL NONAAAHNE Kakux-
60 NaToreHoB Ha CIM3MCTbIe
060M104KM a3, Hoca M pTa.
[Mepyatku MOTyT NOMOYb BaM He
Tporatb MU0 pykamu.

* [lep>xute guctaHumio B 1,5-2
MeTpa OT JIt0fiei C KalLfeM, Ha-
CMOPKOM WIW JINXOPaAKOH.

* N3beraiiTe pykonoxxatii n 06b-
ATUA, NPUBETCTBYS APYruX.

* Mcnonb3yiiTe KOCTALKN NanbLes
BMECTO NasbLEB, 4T06bI HAXK-
MaTb KHOMKK n1chTa Unn OKOMO
ABEpen.

* 3beraiiTe NtOOHBIX MECT U MEPO-
NPUSTHA.

+ [lepxxuTech Ha MakcUManbHO BO3-

Sources: https://www.infektionsschutz.de/coronavirus-sars-cov-2.html,
https://www.rki.de, https://coronavirus.jhu.edu/map.html

KopoHasupyc SARS-CoV-2

MOXXHOM PACCTOSIHUM U 0TBOPaYK-
BaiTECh OT ApYruX Npu Kallne ui
unxaHum. Mcnonb3ynTe npu aToM
TIOKTEBOWA CTW6 UK BYMaXKHYHO
candeTky, KOTOPYHO cpasy e
Bbl6pacbiBaiiTe.

Mo BO3MOXHOCTM OCTaBalTECh
[OMa, €Cnvt Bbl 60SbHI.

B cnyyae nogo3peHns Ha KOpoHa-
BMPYCHYIO MHCDEKLMIO, HaNpUMep,
nochne KOHTaKTa ¢ MHMUMPO-
BaHHbIM YEJI0BEKOM Mk Npebb-
BaHuWs B 30He pucka, usberaite
KOHTAKTOB C APYrvMM JIIObMM U,
MO BO3MOXXHOCTH, OCTaBaNTECH
foma. CBSXNTECH C BaLNM Ce-
MeiHbIM Bpa4om no TenedoHy u
06CyanTe JanbHenLume AencTeus,
NpeXxXae Yem UATH K HeMy Ui
LPYroMy Bpauy.
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HoBbI# KOpOHaBMpPYC
SARS-CoV-2

TopakoabfoMuHarbHble
aHeBpU3Mbl a0PTbI

HanBuayanuaMpoBaHHas
BbICOKOTOYHAA Ny4eBas
Tepanus y nauneHToB ¢

NepBUYHbIM PakoM
npencTaTenbHON Xenesbl

Po60Tu3npoBaHHas ToTasnbHas
W YacTU4Has apTponnacTuka
KOSIeHHOT 0 cycTaBa

MexxancumnnmHapHoe
BeJleHWe HEBAPUKO3HbIX
3a6051eBaHni BEH



Thoraco-Abdominal
Aortic Aneurysms

Diagnostic, Surveillance, Treatment

TopakoabgOMUHaNbHbIE
aHeBpPU3Mbl a0PTb!

[lnarHocTuKa, HabniogeHue, neyeHue




Aortic Aneurysms

Dr. Christian-Alexander Behrendt, MD
Dr. Giuseppe Panuccio, MD

Prof. Dr. E. Sebastian Debus, MD
Dr. Franziska Heidemann, MD

Prof. Dr. Tilo Kélbel, MD

Keywords: Aneurysm; Endo-
vascular aortic repair (EVAR);
Complex aortic repair; Thoraco-
abdominal aortic aneurysm;
Dissection

Introduction

Aneurysms and dissections

of the thoraco-abdominal

aorta (TAAA) remain a central
disease for multidisciplinary
vascular specialists. During the
last decade, both the hospital
incidence (1) and treatment of
TAAA changed remarkably (2).
Besides infrarenal abdominal
aortic aneurysms (AAA) and an-
eurysms limited to the thoracic
aorta, TAAA involving the vis-
ceral segment are challenging
for vascular surgeons. TAAA
have been first described in
1955 by Stephen N. Etheredge
(3). According to the modified
Crawford classification, they
can be subdivided into five
types (modified by Safi) (Fig. 1).

Two distinctly different opera-
tive techniques are available to
treat patients with TAAA: com-
plex endovascular aortic repair
(EVAR) and open-surgical repair
(OSR). While fifteen years

ago most patients have been
treated by OSR, nowadays
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more than 90% of the patients
are treated by EVAR. The global
widespread of endovascular
approaches was accompanied
by various innovative further
developments of endografts
including fenestrations and
branches to connect to target
vessels of the thoraco-abdom-
inal aorta using fenestrated or
branched stent-grafts (FB-
EVAR). Beside surgical and
interventional experience with
these complex procedures the
need for specialized intensive
care and surveillance remains
in order to minimize periopera-
tive complications.

Epidemiology

Among AAA (60% of all aortic
aneurysms)(27), 5% involve
one or both renal arteries. In
contrast, TAAA account for
only 5% to 10% of all aortic
aneurysms (6, 7). However,
valid population-based data to
estimate the prevalence are
rare. Various authors report

a prevalence of 6 to 15 per
100,000 European inhabitants
(8-10). The worldwide increase
of hospital incidences and
inpatient treatments of TAAA is
reflected in the German popu-
lation (Fig. 2) (11).

KnioyeBble cnoBa: aHeBpU3Ma;
9H0BACKY/SPHOE NPOTE3UPOBa-
Hue aopTbl (EVAR); KomnnekcHoe
NpoTE3VpOBaHNe aopTbl; TOpakoad-
LOMWHANbHAs aHEBPM3Ma aopTbl;
paccroeHue

BeepeHve

Paccnoenve u TopakoadnoMuHanb-
Hble aHeBpu3Mbl aopTbl (TAAA)
0CTarTCs aKTyansHon npobne-
MOW NSt MEXAUCLMMNIMHAPHBIX
CneumManucToB no 3a6onesaHusm
cocynoB. B TeueHne nocneaHero
AECATUNETUS KaK rocnuTansHas 3a-
6onesaeMocTb (1), Tak 1 neveHne
TAAA 3HQUMTENLHO N3MEHNNUCH
(2). Momumo MHbpapeHanbHo
aHeBPM3MbI OPHOLLHOM a0pThl
(ABA) 1 aHeBpn3M, OrpaHHEHHBIX
rpyaHoit aoptoi, TAAA ¢ BKntoue-
HWEM BMCLIEPANBHOIO CErMEHTA,
ABNAETCS CNOXHOM 3aaaqeit Ans
cocyancTbix xupypro. TAAA 6binn
Bnepsble onucaHbl B 1955 ropy
Stephen N. Etheredge (3). Co-
rnacHo knaccudpukaumn Crawford,
X MOXHO NM0APa3aennTb Ha NsTb
TMNoB (MoanuumpoBaHa Safi)
(PucyHok 1).

[insg nevenus nauveHToB ¢ TAAA
MPUMEHSIOTCS BE COBEPLLEHHO
pa3Hble OnepaLnoHHble MeTOLNKMY:
KOMMJIEKCHOE 3HL0BACKYNsSpHOEe
npoTe3nposanue aopTbl (EVAR) n

AHeBpU3MbI 20PTbI

OTKPbITOE XMUPYPru4eckoe npoTe-
3uposanue (OXIT). B To Bpems kak
nATHaAUaTh NeT Ha3as 60NbLUNH-
CTBO NMaUMEHTOB NIeYNnnCh nocpes-
cteom OXIT, B HacTosiLLee BpeMs
6onee 90% nauMeHTOB Nevatcs ¢
nomoLsto EVAR.

[nobanbHoe pacnpocTpaHeHue
3HA0BACKYNAPHBIX METOA0B
COMPOBOXAAN0Ch Pa3fNYHbIMK
HOBATOPCKMMM pa3paboTkamu
3HJ0MPOTE30B C (heHecTpauusamMm

1 GpaHLLamm, YTo6bl COEANHNTD
BCE MOBPEXAEHHbIE COCY bl
TOpakoabAoMUHaNBbHOM aopThl C
MOMOLLbIO (DEHECTPUPOBAHHBIX UMK
OpaHLLMPOBaHHbIX CTEHT-TPaTOB
(FB-EVAR). NMomumo xupypru-
4eCKOro U MHTEPBEHLMOHHOMO
OnbITa NPOBEAEHNS 3TUX CMOXKHbIX
NpoLeayp Y Xvpypros, Tpedyetcs
cneuranianpoBaHHas MHTEHCUBHAs
Tepanus u HabnaeHne, 4Toob
MMHUMU3MPOBATb NEPUONEPaLIMOH-
Hble OCMOXHEHNS.

Anupaemuonorus

Cpenv ABA (60% BCex aHeBpH3Mm
aopTbl) 5% NopaxxarT OfHY

un 06€e noyeyHble apTepun. B
NPOTMBOMONIOXHOCTb 3TOMY, TAAA
cocrasnset Bcero 5-10% ot Bcex
aHeBpu3m aopTsl (6, 7). OgHako
[OCTOBEPHbIX JaHHbIX NOMYNSLMOH-
HOrO YPOBHS ANs OLEHKM pac-
NPOCTPAHEHHOCTY HEAOCTATOYHO.
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Type lll

Fig. 1: lllustration of the Crawford classification (modified by Safi et al. 1998) (4, 5) (ICS: Intercostal space) © Copyright 2017 C.-A. Behrendt
Puc. 1: Knaccuchmkauns Crawford (Moaudmumposara Safi ¢ coaT.1998) (4, 5) (ICS: mexpebepbe) © Copyright 2017 C.-A. Behrendt

Etiology

80% of TAAA are caused by
degenerative atherosclerotic
disease. Males are affected
more frequently when com-
pared to females (6:1)(28).
Common denominator is a
marked degeneration of the tu-
nica media, the loss of smooth
muscle cells, and the degrada-
tion of elastin in the vascular
wall.

In addition to that, approxi-
mately 20% of the TAAA deve-
lop due to chronic dissection.
These false lumen aneurysms
are characterized by a differ-
ence in spinal perfusion when
compared to primary degenera-
tive atherosclerotic aneurysms
(Fig. 3). Genetic aortic diseases

(e.g., Marfan syndrome, Loeys-
Dietz syndrome, vascular
Ehlers-Danlos syndrome),
mycotic aneurysms, and
secondary aneurysms due to
vascular procedures are much
less common.

Diagnosis of TAAA

Clinical symptoms of TAAA
are rare and often unspecific.
TAAA should be excluded if
any of the following symptoms
occur: new aortic valve insuf-
ficiency, cardiac murmur, peri-
cardial, pericardial tamponade,
aneurysms of the abdominal
aorta, peripheral aneurysms
(12). If the thoracic part of the
aneurysm involves the aortic
arch, hoarseness can be the
initial symptom. The first line

Pa3nuuHble aBTOpbI COO6LLAKT 0
3abonesaemMocTt 0T 6 4o 15 Ha 100
000 >xwuTenei Esponbi (8-10). Yse-
N4eHne nokasatens 3abonesae-
MOCTY 1 CTALMOHAPHOTO NEYEHMS
TAAA BO BCEM MUpE OTPAXAETCs 1
Ha HaceneHnu ['epmanum (PyucyHok
2) (11).

ATtuonorus

80% TAAA BbI3BaHb! fiereHepa-
TUBHBIM aTEPOCKNEPOTUYECKIM
3abonesanmem. My>xxuuHbl cTpa-
Lat0T yaLLe, YeM XeHLLmMHbI (6: 1).
O6Lwwm Ang BCex cnyyaes sBNS-
€TCS BbIPAXXEHHAS fiereHepaums
cpenHen 0601104KK, NOTEPS KINETOK
TNALKNX MbILLIL U pa3pyLUeHme
anacTuHa B CTeHKe cocyos. Kpome
TOr0, NpU6nuanTensHo 20% TAAA
pasBMBarOTCS U3-3a XPOHUYECKOTO
paccrnoeHus.

OTV NOXHbIE aHEBPU3MbI BHE UC-
TMHHOTO NPOCBETa COCya Xxapak-
TEPU3YOTCS HapYLLEHWEM CMIMHHO-
MO3roBoil nepdhy3un, B 0TNYME
OT NEPBUYHbIX AEreHepaTUBHbIX
aTepocKIepoOTUYECKMX aHEBPU3M
(PucyHok 3).

eHeTUYeCKne 3a60eBaHMS aopThl
(Hanpumep, cuHapoM Mapdpana,
cuHppom Jlouc-fuTua, cuHapom
Onepca-[laHnoca), MUKOTHYeckmne
aHEBPU3MbI M BTOPUYHbIE aHEBPH3-
Mbl BCIEACTBME COCYANCTbIX MPO-
Lieayp BCTPEYaOTCA 3HAUMTENBHO
pexe.

OunarHoctuka TAAA

Knunnueckne cumntombl TAAA
NPOSIBNSIOTCS PEAKO M YACTO
HecrneumuyHbl. TAAA crepyet
UCKIMKOUUTb, ECIIN BOSHUKAET KaKoM-
B0 W3 CNELyHOLMX CUMITOMOB:
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Fig. 2: Number of inpatient treatments (procedure-related) between 2005 and 2015 according to the German Federal
Statistical Office (DeStatis). Approximately 7% of the thoraco-abdominal aortic aneurysms have been coded in Ham-

burg, Germany.

Puc. 2: Yncno rocnutanuaauni (CBS3aHHbIX ¢ NpoTeaupoBaHnem) B nepuog ¢ 2005 no 2015 r. no aaHHbiM GefepanbHoro cTaTneTu-
yeckoro ynpasnenuns 'epmarum (DeStatis). MpnbnnanTensHo 7% TopakoabaoMUHaNbHbIX aHEBPU3M AMarHOCTUPOBaHb! B ambypre,

[epmanus.

diagnostic tests should include
a contrast-enhanced cross-
sectional imaging of the aorta,
where computed tomography
remains the modality of first
choice. In addition, transeso-
phageal echocardiography can
complement the diagnostic
workup (12).

The acute aortic syndrome due
to a TAAA can present with
searing breast or back pain, ab-
dominal pain, or signs of renal
or visceral ischemia. Rarely, an
upper or lower gastro intesti-
nal bleeding due to an aorto-
enteric fistula can be the first
manifestation of TAAA (13).

Invasive Treatment
Few international practice

guidelines are available con-
cerning the invasive repair of
TAAA (12). Invasive repair of
asymptomatic aneurysms is
recommended if the dia-meter
reaches 6,0cm (12, 14-16).
Symptomatic TAAAs, em-
bolic complications, and rapidly
growing (more than 0,5cm in

6 months) TAAAs should be
evaluated immedia-tely by a
vascular surgeon. The deci-
sion for OSR or EVAR should
be patient-centered consider-
ing the individual aspects in

a structured way. A SWOT
analysis (Strengths, Weak-
nesses, Opportunities, Threats)
might help the health care
professionals and patients pon-
dering the available options.
Multidisciplinary aortic confer-

BHOBb BbISIBNIEHHAS HEJOCTATOY-
HOCTb a0pTaNbHOro Knanaa,

LUyM B cepaLe, nepukapamnanbHas
TamnoHaza, aHeBpu3ma GpHLLHOM
aopTbl, nepucepuyeckme aHes-
puambl (12). Ecnm rpynHas vactb
AHEBPM3MbI BKIIOYAET Ayry aopTbl,
Ha4asnbHbIM CUMMTOMOM MOXKET
ObITb OXPUNIOCTb rosoca.
[varHocTnyeckue npoueayps! nep-
BOW NIMHUN [OMKHbI BKIOYATb KOH-
TPACTHYIO BU3yann3aumio CeYeHms
aopTbl, MPK 3TOM KOMMbIOTEPHAS
TOMOrpacms 0CTaeTcs METOLOM
nepsoro Bbi6opa. Kpome Toro, 310
AMArHoCTUYECKOE UCCNEL0BaHNE
MOXET JOMOSHUTB YPECTNLLEBOA-
Has axokapamorpadus (12).
OcCTpbii a0pTaNbHbIA CUHAPOM,
BbI3BaHHbIA TAAA, MOXET NposiB-
NATLCS Xry4eit 60bt0 B FpyAN Uam
CMuHE, 60Nb0 B XXUBOTE UMK Npu-

3HaKamm NOYEYHOW UK BUCLIEpab-
HOW vwemmun. MHoraa 6biTb NepsbIM
npossneHnem TAAA MOXeT BbITb
BEPXHEE WIN HUXKHEE XKEey[0UHO-
KMLLIEYHOE KPOBOTEUEHME M3-32
aopTO-KuLLeyHOro camwa (13).

WHBasusHoe neveHve

B Mex ayHapofHoiA npakTuke B
HaCTOsILLEE BPEMS €CTb HECKOJIbKO
PYKOBOACTB, KaCaroLMXCs MHBA3MB-
Horo npoTesuposanus TAAA (12).
/HBa3nBHOE NpOTE3MpOBaHMe 6ec-
CUMNTOMHbIX aHEBPU3M PEKOMEHTY-
eTCs, ECIN UX AnameTp focTuraeT
6,0 cm (12, 14-16). CumnToma-
Tuueckne TAAA, am6onnyeckue
OCIOXXHEHMS 1 BbICTPO pacTyLume
(6onee 0,5 cm 3a 6 Mecsiues) TAAA
TaKXXe BOMKHbI ObITb HEMEANEHHO
MPOKOHCYbTUPOBaHbI COCYAUCTBIM
XMPYProm.
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Fig. 3: 1 to 3: Degenerative atherosclerotic thoraco-abdominal aortic aneu-
rysm (Type I1). 3) Postoperative 3D-computed tomography after endovas-
cular implantation of a branched stentgraft. 4-6: Thoraco-abdominal false
lumen aneurysm (Type |l) due to chronic type b dissection. 6) Postoperative
3D-computed tomography after endovascular implantation of a fenestrated
stentgraft for visceral and supra aortic vessels and treatment of the false lu-
men. 4) *: Proximal entry of the dissection distal to the left subclavian artery.

Puc. 3: 1-3: [lereHepaTnBHas atepocknepoTnyeckas TopakoabfoMuHanbHas aHes-
puama aoptsl (Tun Il). 3) MocneonepaunoHHas 3D-KoMnbtoTepHas Tomorpadms nocne
9HOBACKYNSAPHOI MMNNaHTaumMK 6paHLLMPOBAHHOMO CTEHT-rpadTa. 4-6: Topakoabao-
MUHaNbHas aHeBpuU3ma JI0XXHOro npocaeTa aopTs! (Tun Il) BCreacTs1e XPOHUUECKOro
paccroeHns Tvna B. 6) MocneonepaunoHHas 3D-komnbloTepHas Tomorpadus nocne
9HA0BACKYNSAPHON MMMNaHTaLMK (heHeCTPUPOBAHHOTO CTEHT-rpadhTa Ans BUCLEepab-

HbIX 11 CynpaaopTanbHbIX COCYAOB M YCTPAHEHNS NOXHOr0 npocseTa. 4) *: Mpoken-
ManbHbli BXO4 B paccnansaioLLyto aHeBpu3aMy aucTanbHee NeBoi NoAKAHUYHON

apTepum.

Pewwenue 0 BoinonHeHn OXB nm
EVAR 1omxHo 6bITb OpMEHTMPOBA-
HO Ha NauMeHTa C y4eTOM UHAN-
BMAyanbHbIX aCNeKToB, KOTOPbIE
NpoaHanu3npoBaHbl No onpese-
nexHon cucteme. SWOT-aHanms
(cuna, cnabocTb, BO3MOXHOCTH,
yrpo3bl) MOXET NOMOYb Bpa4aM
nauueHTam 06ymaTb BO3MOXKHble
BapuaHTbl neveHns. Mexancum-
MAMHAPHBIE KOHCUAMYMbI LOSKHBI
MCMOMb30BaTh Hay4HO 06OCHOBAH-
HblE PEKOMEHAALMM U3 UMEHOLLNXCS
MPaKTU4ECKMX PYKOBOACTB, KOTO-
pble TaKXXe MOTyT CyXXMTb ANs
noMy4eHus MHChOPMUPOBAHHOMO
cornacus (17).

Ecnum aHaTOMWS a0pThl NOAX0AUT
ANS 9HAO0BACKYNSPHOTO BMELUa-
TenbCTBA, NPOGUIbL PUCKA NaLMEH-
Ta HebnaronpusTeH ANs OTKPLITOrO
XMPYPruyeckoro BOCCTaHOBJIEHNS
(«HeMpMrogHble NauneHTbI»), Ui
MauMEHT NepPEHEC onepaumnto Ha
OPIOLLHOI NONOCTH A0 onepaumm
(«BpaXAEe6HbIN XMBOT»), NEPBOVA
NIMHUEN Tepanun LONXKHO ObITb 3H-
[0BaCKyNspHOe NpOTE3VPOBaHME.
Y NauMeHTOB C reHETUHECKUMM
3a60N1eBaHMAMN A0PTbl, HUSKUM

XMPYPTUYECKUM PUCKOM WU T10-
BTOPHbIMM NOMbITKaM SHA0BACKY-
NAPHBIX BMELLATENbCTB OTKPbITas
XMpypruyeckas onepaums u ruépua-
Hble METO/bI OCTAKOTCS OCHOBHbLIMM
Bapu1aHTamu neveHus.

Ha cerofHsLWHMiA fieHb B KPYMHbIX
Creumann3npoBaHHbIX LIEHTpax,
TaKuX KaK Hemeukuid LieHTp aopTbl
B [lambypre, neuatcs 6onee 90%
naunenTos ¢ TAAA ¢ NOMOLLbIO
3HA0BACKYNAPHBIX BMELLATENbLCTB C
NpUMEHeHneM PeHeCTPUPOBAHHBIX
WU GPaHLLMPOBAHHBIX CTEHT-
rpadpToB. B cBS3KM ¢ 0CO6LIMM
TpeboBaHUAMU, NPELbABNSEMbIMA
K 9TUM CNOXHbIM MpoLieaypam,
CO06LLECTBO CeunanucTos no 3a-
60neBaHnsaM COCy 0B B nocneaHee
BpeMs 06Cy>xAaeT BOMPOC 0 HEO6-
xoaumocTy nevernst TAAA Tonbko
B KPYMHbIX NPOGMIbHBIX LIEHTPAX.

OHpoBacKynspHoe
npoTe3npoBaHne aopTbl

Yalue Bcero CTeHT-rpadT v
BCNoOMOrartesibHble COeANHAKOLLne
CTEHTbI C NOKPbITUEM MOTYT 6bITb
YCTaHOBNEHbI Yepe3 6epeHHble
apTepum ¢ NOMOLLbIO YNpaBnsemoro
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Fig. 4: a) lllustration of a stentgraft with fenestrations and a branch. b) Original picture of a stentgraft with four branches to connect the celiac trunc (1), the
superior mesenteric artery (2), both renal arteries (3, 4).

Puc. 4: a) CtenT-rpadpt ¢ heHecTpaumamu 1 6pariuammu. b) CTeHT-rpadhT ¢ YeTbipbMs GpaHLLaMK A1 COEIMHEHNS YpeBHOrO cTBONA (1), BEpXHel BpbixkeeuHoi apTepun (2),

06€x NoYeUHbIX apTepuit (3, 4).

ences should use evidence-
based recommendations from
available practice guidelines
that can also serve to reach an
informed consent (17). If the
aortic anatomy is appropriate
for endovascular repair, the
patient’s risk profile is unfa-

vorable for open-surgical repair
("unfit patients”), or the patient
exhibited prior abdominal
surgery (“hostile abdomen”),
endovascular repair should be
the first line treatment. For
patients with genetic aortic
diseases, low risk profile, or re-

NPOBOAHMKA. B HEKOTOpBIX Cyyasx
neyeBble apTepUM TakxKe Cayxar
B Ka4yecTBe [OCTyna Ans kaTeTe-
py3aLmMm HUICXOAALLMX PEHOBMCLIE-
panbHbIX BETBEN 15 YCTAHOBKM
CBABYIOLLMX CTEHTOB.

[MepBoe onucaHue 3HJOBACKY-
NSpHOro NpoTeanpoBaHus TAAA

6b110 ony6nmkosaHo B 2001 rogy
(18). [Ba mecatuneTuns cnycts
ycneLuHas pesackynspuaaums
BUCLIEPanbHbIX IW CynpaaopTanb-
HbIX COCY[0B OCTAeTCs INaBHOM
npo6nemoit. [ing aToro npoTe3npo-
BaHWs KOMMEPYECKM JOCTYMHbI He-
CKOMNbKO 3y6YaTbiX CTEHT-rpadhToB
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Table 1: Complications following
complex endovascular aortic repair of
thoraco-abdominal aortic aneurysms

petitive endovascular attempts,
open-surgical repair and hybrid
approaches remain an im-
portant treatment option. To
date, experienced high-volume
centers such as the German
Aortic Center Hamburg treat
more than 90% of the patients
with TAAA by endovascular
approaches with fenestrated
or branched stent-grafts. Due
to the particular requirements
of these complex procedures,
centralization of TAAA to
high-volume centers has been
lately discussed by the vascular
community.

Endovascular Aortic Repair
Most commonly, the stent-
graft and its connecting
bridging covered stents can
be deployed through the
femoral arteries with help of a
steerable sheath. In selected
cases, the brachial arteries
also serve as access vessels
to catheterize the downward-
facing reno-visceral branches
for connection of the bridging
stents. The first description of
endovascular repair of a TAAA
was published in 2001 (18).
Two decades later, the suc-
cessful revascularization of the
visceral or supra aortic vessels
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Complications Following Complex Endovascular Aortic Repair of
Thoraco-Abdominal Aortic Aneurysms

m

In-hospital mortality 0% to 10%

Stroke

Acute coronary
syndrome and other
cardiac events
Acute kidney failure 1% to 1.4%
with dialysis

dependency

Reintubation and 6.8% Roselli et al. 2007
prolonged ventilation

Spinal ischemia 2.7% to 8%

Re-Interventions 21.6% after | Verhoeven et al. 2015
3years
|

remains the main challenge.
For this, several stent-grafts
with branches, fenestrations
and scallops are commercially
available (Fig. 4). Depending
on the anatomy and urgency
of the repair, it can be cho-
sen between patient-specific
"custom-made” endo-graft
and patient-unspecific “off-
the-shelf” endografts with a
standardized size and position
of side branches.

Recently, a complete transfem-
oral access has been imple-
mented for branched endo-
grafts at our clinic (19). This led
to a reduction of stroke risk to
0% in the analysis of the first

Oderich et al. 2017, Beach et al.
2018, Roselli et al. 2007, Greenberg
et al. 2010, Guillou et al. 2012,
Clough et al. 2012, Eagleton et al.
2016, Schanzer et al. 2017,
Mastracci et al. 2015, Grimme et al.
2014, Riess et al. 2018, Budtz-Lilly
etal. 2017

1.4% to 3.3%| Roselli et al. 2007, Fiorucci et al.
2017

Roselli et al. 2007

Roselli et al. 2007

Roselli et al. 2007, lanfrancesco et

al. 2014, Reilly et al. 2012, Riess et
al. 2018, Heidemann et al. 2020 (29)

¢ 6paHLLamm 1 heHecTpaumsammu
(PvcyHok 4). B 3aBucumocTv 0T
aHaTOMWKM 1 CPOYHOCTH NPOTE3N-
POBaHMS, S3HAOMPOTE3 MOXET BbITh
WHAMBMAYaNbHbIM, «CAENAHHbIM Ha
3aKaz» 9HAOTpaHCNAHTATOM UK
HecneunduYHbIM AN NaunenTa,
«[OTOBbIM» 3HOTPAHCMNIAHTATOM
CO CTaHAAPTHbIM PA3MEPOM U NO-
NO>XeHneM 60KOBbIX BPaHLLE.
HepnaBHO B Hallei KnnHUKe Havan
MPUMEHSATCS MOSHBIA TPAHCHEMO-
panbHbIA OCTYN ANS YCTAHOBKM
OpaHLLIMPOBAHHbIX 3HAOTPaH-
cnnaxTatos (19). 370 npuBeENO K
CHVXEHMIO pucka nHeynbTa 1o 0%
y nepsbix 52 naunenTos. CoobLua-
€TCS, YTO KPaTKOCPOYHas CMepT-
HOCTb B NEPBbIX CEPUSX NALMEHTOB
cepusix coctasnsaet o1 4% Ao 10%,

AHeBpU3MbI 20PTbI

Tabnumua 1: OcnoXXHeHus nocne Kom-
MNEKCHOr0 3HA0BACKYSPHOrO NPOTE3UPO-
BaHWs a0pTbl NpK TOpPakoabaoMUHASBHO
aHeBpu3Me aopThl

a B CneumManuanpoBaHHbIX LEHTpax
HEYKIOHHO CHUXKAETCs A0 YPOBHS
HUxe 5% (19-24).

[ToMMMO COOTBETCTBYHOLLMX MO-
Ka3aHui ANs NOBTOPHbIX BMELLa-
TEMNbCTB, ULLEMWS MO3BOHOUHMKA
0CTaeTcs 04HUM U3 Hanbonee
OMacHbIX OCMOXXHEHWH (10 8%
cpenv Beex npouesyp). CtaHaapTu-
3MPOBaHHbINA MPOTOKON NEYEHMs B
OTAENEHNN MIHTEHCVBHOMN Tepanim,
BKJTOHAIOLLWI Takue NeyedHble
MeponpUSTHS, Kak NepennBaHme
KPOBM UMW PEHNPOBAHME CMIUHHO-
MO3rOBOM XXMAKOCTY, HaNpaB/eH
Ha yNyuLeHne pesynbTaToB nocne
FB-EVAR.

OTKpbITOE XMPYpruyeckoe
npoTe3nupoBaH1e aopTbl
OTKpbITOE XUpYpriuyeckoe BMe-
LIATENbCTBO BKIHOYAET 3aMEHY
MOPaXXEHHOr0 y4acTka aopThl ¢
MOMOLLbHO 6PaHLLMPOBAHHBIX UMK
MOANCHNLMPOBAHHbIX NPOTE30B CO-
CYLOB (Hanpumep, CTEHT - rpadTa
W3 [LaKpoHa).

[MaumeHT HaxoanTCs B MOANGULM-
POBAHHOM fiexayem npasom 60Ko-
BOM MOJIOXEHUM, MNIEYN MOBEPHY T
Ha 60 °, a 6epa NOBEPHYTLI Ha

30 °0THOCUTENBHO rOPU3OHTANN.
JleBas pyka naumeHTa HaxoanTcs

B NOAHATOM MONOXeHu. Jlesas
TOPaKoTOMMS BbINOJHAETCS Yepes
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Fig. 5: Open-surgical repair of thoraco-abdominal aortic aneurysms. Upper left figure: Right iliac branch (Arrow 1). Upper right figure: Evoked potentials (Ar-
row 2). Bottom left: Lung (Arrow 3) beside the Dacron graft with visceral branches (Arrow 4 and 5). Arrow 6 illustrates the incision line. © Copyright 2017

C.-A. Behrendt

Puc. 5: OTKpbITOE XMpYpruyeckoe NpoTe3npoBaHNe aHEBPU3Mbl TOPaK0abA0MUHANBHON a0pTbl. BepxHuii NeBbiii pUCyHOK: npaBas NoAB3AoLLHas 6paHLua (cTpenka 1). BepxHui
npaBblil PUCYHOK: BbI3BAHHbIE NOTEHLMANbI (CTPeNKa 2). BHu3y cnesa: nerkoe (CTpenka 3) psfoM ¢ TpaHCnaHTaToM U3 AakpoHa C BUCLepanbHbIMU BpaHLuami (cTpenka 4 u 5).
Ctpenka 6 nokasblBaeT MHMIO paspeda. © Copyright 2017 C.-A. Behrendt

b2 patients. The short-term
mortality has been reported to
be 4% to 10% in early series
and is steadily declining in
centers of expertise to below
5% (19-24). Besides relevant
rates of reinterventions, spinal
ischemia remains one of the
most feared complications (up
to 8% among all procedures).
A standardized intensive care

unit protocol, including meas-
ures such as a patient-blood-
management or cerebrospinal
fluid drainage, aims to improve
the outcomes following FB-
EVAR.

Open-Surgical Aortic Repair
Open-surgical repair consists
of the replacement of the af-
fected aorta using branched or

NATBIA UK WECTON MeXPebepHbI
NpOMexyToK. (PucyHok 5). Mpokcu-
ManbHbIiA 32XKMM pacronaraeTcs,
MO BO3MOXXHOCTH, AUCTaNbHEE
NEBO NOAKIHOUMUHOW apTepum.
HecmoTps Ha TO, YTO AOCTUXE-
HWSI COBPEMEHHOMN COCYANCTON
XMPYPIritv 3HAUNTENBHO YyuLLIMIN
pesynbTaThl, 3Ta onepauns ocTa-
€TCS CEPbE3HBIM MCMbITAHMEM AN
MHOrOMPOUNLHOM KOMaHAbI, CO-

CTOSILLEN M3 COCYANCTBIX XMPYProB,
aHeCTe3nonoroB, CreumanveTos no
WHTEHCWBHOW Tepanuu, Helpodm-
31O0fI0r0B U MeACecTep.

C uenbto ynyylueHus nepuonepawm-
OHHbIX PE3YNbTATOB XMPYPrUyeCKoil
onepaumu npu TAAA nposoasTcs
pasnnyHbIe MEPONPUATHS.
Coo6Lwanocs, 4To nerkas nepMuc-
CMBHAs! TUMOTEPMUS, YaCTUUHOE
LUYHTUPOBAHME NEBbIX OTAENOB
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Table 2: Complications following
complex open-surgical aortic repair of
thoraco-abdominal aortic aneurysms

. 23.1% Bensley et al. 2013
modified vascular prostheses

(e.g., Dacron graft). The patient
is placed in a modified right
lateral decubitus position, with
the shoulders rotated to 60°
and the hips rotated to 30°
from horizontal. The patient’s
left arm is placed in an elevat-
ed position. A left thoracotomy
is made, using the fifth or
sixth intercostal space (Fig. 5).
The proximal clamp is placed
-if possible- distal to the left
subclavian artery. Although de-
velopments in modern vascular
surgery improved outcomes
significantly, this operation
remains a major effort for the
multidisciplinary team consist-
ing of vascular surgeons, anes-
thesiologists, intensive care
specialists, neurophysiologists,
and nurses. Various meas-
ures have been established

to improve the perioperative
outcomes of TAAA surgery. A
mild permissive hypothermia,
the partial left heart bypass,
selective visceral perfusion,
cold renal perfusion, cerebro-
spinal fluid drainage, and the
revascularization of segmental
arteries have been reported to
be protective (4). A neuromoni-
toring (e.g., evoked potentials)
should be performed during
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Complications Following Complex Open-Surgical Aortic Repair of
Thoraco-Abdominal Aortic Aneurysms

m

In-hospital mortality 7.8% to 10%

Stroke

Acute coronary
syndrome and other
cardiac events

Acute kidney failure
with dialysis
dependency

Reintubation and 13.8%

prolonged ventilation

Spinal ischemia 5.3% t0 6.3% | Kouchoukos et al. 2013, Coselli et
al. 2007
|

the procedure (25). The in-
hospital mortality for elective
TAAA repair was reported up
to 10% (26) depending on the
case volume and specialization
of the center (Table 2).

Innovative Concept -

The German Aortic Center
Hamburg

A multidisciplinary and interpro-
fessional collaboration is the
most important fundament to
treat complex thoraco-abdom-
inal aortic diseases. In 2012,
the synergistic cooperation of
vascular surgery, angiology,
cardiology, and cardiac surgery
at the University Heart and
Vascular Center Hamburg led
to the implementation of the
German Aortic Center Ham-
burg. To date, the treatment
of all aortic diseases became

a main area in Hamburg (Fig.
7). As international reference

Bensley et al. 2013, Kouchoukos
etal. 2013

Kouchoukos et al. 2013

2.7% 10 10.7%

Bensley et al. 2013, Coselli et al.
2007

Bensley et al. 2013

cepaua, CenekTUBHas BucLiepab-
Has nepdhysms, XonoHas noveyHas
nepdy3ansi, 0TTOK CMIMHHOMO3rOBOW
XXUEKOCTW W peBackynspuaaums
CErMEHTApHbIX apTepuid, SBASIHOT-
CS 3HAUMMbIMU MPOTEKTUBHBIMMU
Mepamu (4).

Bo Bpewms onepaunm Takxe
LOSDKEH BbINONHATLCS HEHPOMO-
HUTOPMHT (HaNpUMep, BbI3BaHHbIE
noTeHumansl) (25). BHyTpnbosb-
HUYHas CMEPTHOCTb MPU MNAHOBOM
npoTeavposanun TAAA cocTasnsieT
10 10% (26), B 3aBMCUMOCTM OT
MacluTaba v cneunanu3aunm Lex-
Tpa (Tabnmua 2).

MHHOBauUMOHHas KoHLenuus:
HemeLkuii LieHTp aopTbl B
lambypre
MynbTMANCUMNANHAPHOE U MEX-
npocheccroHanbHoe COTpY AHMYe-
CTBO ABNAETCA Ba>XXHbIM beH,[ta-
MEHTOM ANS NeYEHNs COXHbIX
TOPaK0abJOMUHANbHbIX aHEBPU3M
aopTbl.

AHeBpU3MbI 20PTbI

Tabnuua 2: OcnoXXHeHus nocne Kom-
MAEKCHOrO OTKPBITOrO XMPYPruveckoro
NpOTe3MpOBaHNS a0pTbl NpU TOpakoabao-
MUHambHON aHEBPU3ME aopTbI

B 2012 ropy coTpyAHM4ecTso
OTAENEHuiA COCYAUCTON XUPYPrum,
aHr1onorun, Kapavonorum u Kap-
AMOXMPYPriAn B YHUBEPCUTETCKOM
LieHTPpe CepaLa v CocyLoB NPUBENO
K CO3[1aHmI0 HemeuKoro LienTpa
aoptsl B [ambypre.

Ha cerofHsLWwHMiA feHb NeyeHue 3a-
60neBaHmii a0pThbl CTANO OCHOBHOM
MEeAMLIMHCKON Cneunanusauneit

B "ambypre (PucyHok 7). Creum-
aNnM3nPOBaHHbIA LIEHTP MeXay-
HapOAHOro ypoBHs B ambypre
MPUHUMAET Ha NIEYEHE NaUMeHTOoB
C PEAKMMM 1 CNOXHbIMY 3a60Ne-
BaHWSIM a0pTbl U3 PasHbIX CTPaH
Mupa.

3aknioyeHue

+ TopakoabaoMuHasbHbIe aHeBpH3-
Mbl @0pTbl COCTABAAOT OT 5% 10
10% 0T BCEX aHeBpU3M aopTbl, 1
pacnpoCTPaHEHHOCTb 3TUM 3a60-
nesaHveM ysenuumsaetcs. Mpu-
6NnM3nTENBLHO 0T 5% 10 7% BCexX
neyebHbIX NpoLeayp no noBOAY
TAAA B 'epMannv NpoBoasTCs B
ambypre.

+ KomnbtoTepHas Tomorpacms ¢
KOHTPACTHbIM YCUIIEHNEM OCTAET-
S AMarHOCTU4ECKON NpOLieAypoi
NepBON IMHUK U MOXKET BbITh
[OMOJTHEHA YPECTIULLEBOHON
axokapamorpaduei.

+ [1ns MHBA3MBHOTO NPOTE3MPOBA-
HUS BbINOMHSIOTCS 3HA0BACKYNSP-
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400 —
Localization of aortic Endovascular Aortic Repair (EVAR) n=371
350 procedures in 2015
13%
Thoraco-
300'_ godominal 30% Open-surgical Aortic Repair (OSR) n=280
16% Abdominal
250 — Thoracic /
200 _ 22%
Ascending
150 —
100 —
50—
0 | 1 1 |

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Fig. 6: Development of endovascular (blue) and open-surgical (red) aortic repair at the German Aortic Center Hamburg between 2005 and 2015.
Puc. 6: Pa3sntve aHA0BACKYISIPHOTO M OTKPLITOTO XMPYPri14ecKoro NpOTE3NpoBanmus aopTsl B HeMeLkom LienTpe aopTsl B Fambypre B neprod Mexay 2005 1 2015 rr.

Npo6nemMoit 1 Ansi MHOronpogub-
HbIX KOMaHA. IHHOBALMOHHbIE
MNPOTOKObI IEYEHNS! U HABAIO-
[LEHUS MOTYT NOMOYb CHU3NTh

center for aortic and complex
rare diseases, patients are
transferred to Hamburg from
various countries.

the patients with thoraco-
abdominal aortic aneurysms
can be treated less invasively
with complex stent-grafts.

HbI€, OTKPbITble XMPYpruieckue
n rmépm,qule BMeLLATEeNbCTBA.
bonee 90% nauneHToB ¢ TOPaKo-
aﬁ,ElOMI/IHaJ'IbeIMVI aHeBpu3Mamu

Genetic aortic diseases and

aopTbl MOXHO IEYNTbL MEHEE

4acTOTY OCNOXXHEHWIA.

Conclusions

® Thoraco-abdominal aortic

aneurysms count for 5% to

10% of all aortic aneurysms

with increasing prevalence.

Approximately 5% to 7% of

all German-wide treatments

were performed in Hamburg

Contrast-enhanced computed

tomography remains the first

line diagnostic procedure. It

may be complemented by a

transesophageal echocardio-

graphy.

e For invasive repair, endo-
vascular and open-surgical
and hybrid approaches are
available. More than 90% of

WHBA3WBHO C NOMOLLbIO KOMOM-
HUPOBAHHbIX CTEHT-rpacpToB.
['eHeTUyeckue 3a6onesaHus
aopThbl N HU3KKIA ONEPALMOHHBIA
PUCK MOTYT BbITh NOKA3aHNSMM
ANSt OTKPbITHIX XMPYPrU4ecKuX
BMeELLATeNbCTB.

OcHOBHbIMM NpeauKTOpamu 6na-
FOMPUSATHBIX UCXOLOB SBASKOTCA
MacLUTab ¥ cneuuanu3aums cocy-
AMCTOrO LeHTpa. ddpdekTnaHas
COBMECTHas MHOronpognbHas
KOMaHfHas pabota u 0Tnn4Has
WHCPACTPYKTYpa HEOBX0ANMbI
Ans obecneyeHns 6e30nacHoCTy
nauneHToB.

PsL 0CNOXXHEHWH, TakuX Kak uile
MMWst TO3BOHOYHMKA, OCTAKOTCS

low risk profile can be rea-
sons to choose open-surgical
approaches.

® The main predictors of a
favorable outcomes are the
case volume and expertise of
the vascular center. A good
collaborative multidisciplinary
teamwork and excellent
infrastructure are needed to
assure patient safety.

® Major complications such
as spinal ischemia remain a
challenge for multidisciplinary
teams. Innovative treatment
and surveillance protocols
can help to lower the compli-
cations rates.
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Individualized High
Precision Radiation
Therapy In Patients
with Primary
Prostate Cancer

Implementation of advanced
imaging techniques like
multiparametric magnetic
resonance imaging (mpMRI)
or Positron Emission Tomo-
graphy (PET) in planning of high
precision radiotherapy (RT) for
patients with primary prostate
cancer (PCa) demands several
preconditions: accurate stag-
ing of the extraprostatic and
intraprostatic tumor burden,
robust delineation of the
intraprostatic gross tumor vol-
ume (GTV) and a reproducible
characterization of the PCa'’s
biological properties.

In this article we summarize
the currently available imaging
techniques for primary PCa
patients and how their imple-
mentation helps in improving
high precision RT approaches
in terms of focal RT.

I. MpMR and PSMA PET
Imaging

In the last decade advanced
medical imaging techniques
have improved and mpMRI

as well as PET have been
implemented in diagnostics of
primary PCa and RT planning.
Current guidelines recommend
a risk-adapted imaging, tak-

ing into account the patient’s
wishes and comorbidities (1).

MpMRI consists of T1w,

T2w and additionally diffu-

sion weighted (DWI) MRI or
dynamic contrast enhanced
(DCE) sequences. Two meta-
analysis investigated sensitivity
and specify scores of mpMRI
to identify intraprostatic lesions
based on histopathologic stud-
ies. Reported scores ranged
from 74% to 89% and from
73% to 88% for a combina-
tion of T2w-, DCE- and DWI-
imaging (2, 3). MpMRI's shows
limitations in detecting small
PCa lesions (4), poor sensitiv-
ity in case of T-zone involve-
ment, as well as false posi-
tive rates in benign prostatic
hyperplasia (5). Furthermore, a
notable inter-reader variability
to identify intraprostatic tumor
volumes has been reported (6).
The recent update of the Pros-
tate Imaging Reporting System
(PI-RADSV2) (7) standardizes
the evaluation and reporting

of mpMRI and thus increases
robustness in detecting PCas
(8-10). Three studies examined
whether local recurrences of
PCa after primary RT occur at
the primary tumour side using

Pak npocTtarbl

WHauBugyanusmpoBaHHas
BbICOKOTOYHas slyuyeBas
Tepanusa y NaLuueHTOoB C
nepBUYHLIM PaKkoM npep-
cTaTenbHOM Xenesbl

MpuMeHeH e nepesoBbIX METOA0B
BU3yann3auuu, Takux Kak MymbTu-
napameTpuyeckas MarHuTHo-peso-
HaHcHas Tomorpadmst (MAMPT) unm
NO3MTPOHHO-IMMUCCHOHHAS TOMO-
rpacpoua (M3T), npu nnaHMposaHum
BbICOKOTO4HO pagnoTepanuu (PT)
y NALWEHTOB C NEPBUYHBLIM PAKOM
npescTaTenbHoi xenesbl (PIHK)
Tpe6yeT HeCKONbKIX NpeaBapu-
TENbHbIX YCNOBUIA: TOYHOrO Onpe-
AENEeHNs aKCTPanNPOCTaTUYECKoM

W MHTPaNPOCTaTU4ECKON MACChbl
ONyXOJK, YETKOrO KOHTYPUPOBaHHS
BHYTPUNPOCTATUYECKOr0 06LLEro
o6bema onyxonu (GTV) u 3HaHue
TOYHbIX XaPaKTEPUCTUK Bronornye-
CKux cBoMcTB PIDK.

B 9701 CcTaThe Mbl KPaTKO OMNULLIEM
BCE LOCTYMHbIE B HACTOsLLEE
BPEMS METO/bl BU3yanuaaumu y
MepBrYHbIX MauneHToB ¢ PIXK,

W KaK X MPUMEHEHWE NMOMOraeT
YCOBEPLLEHCTBOBATH TAKOW METOA
BbICOKOTOYHOM PT, KaK hokanbHyo
PT.

I MAMPT u MICMA - N3T
BU3yanusauuu

B nocnenHee pecatunetme
nepefoBble METOAb! MEANLINH-
CKO¥ BU3yanu3aumn 3HaunTenbHo
ycoBepLueHcTeoBames M MnMPT, a
Tarke MOT cTanu npumersTCs npu
AMarHocTuKe nepanyHoro PIX n

nnaHuposaruun PT. B coBpeMeHHbIX
PYKOBOACTBAX PEKOMEHAYETCS MC-
nomnb30BaTh METOAbI BI3yanu3aLmm
C YYETOM UHAMBUAYANbHbIX PUCKOB,
MOXXENAHWI M COMYTCTBYHOLLUMX 3a-
6onesaHuii y naunenTa (1).

MnMPT BkmtovaeT T1- B3BeLUEH-
Hyto (T2B), T2 B3BELLEHHYIO (T2B)
BU3yanu3auum u MeToamky aud-
(hy3HO-B3BELLEHHbIX N300PaXKEHMIA
(OBW), a Takxe ckaHMpoBaHue

C AMHAMUYECKNM KOHTPACTHBIM
ycunenvem (OKY).

B nByx MeTa-aHanu3ax 6bina u3-
y4eHa YyBCTBUTENBHOCTb METOAA 1
OMPEAENeHbI MoKasaTenu Bbl-
SBNEHUS MHTPANPOCTATUYECKNX
06pa30BaHmii ¢ nomoLbto MIMPT,
Ha OCHOBE MMCTONOMMYECKUX UC-
cnegosanuid. lNpeacTaBnerHble B
0T4YeTe noKasaTenu Bapb1poBa-
ek 0T 74% 0 89% v oT 73% 1o
88% anst KombuHauwmm T28-, OKY-u
[BW — Busyanuzaumii (2, 3).

MnMPT geMoHCTpUpyeT orpanm-
YEHWS B BbISBNEHUN HEOONbLLIMX
o6pazosanuii pu PIX (4), Huakyro
UYBCTBMTENBHOCTb B CAlyyae nopa-
XEHMS T-30HbI, & TAKXKE NOXKHO-
MNONOXUTENbHbIE Pe3yNbTaThl Npyu
[06POKAYECTBEHHOM rynepriasmm
npencTatensHoi xxenessl (5). Kpo-
Me TOro, 6bia 0TMeYeHa 3ameTHas
BapnabenbHOCTb MHTEpNpeTauni



Prostate Cancer

pre and post treatment MRI.
All of them observed that local
recurrences after RT mostly
occurred at the side of the
primary MR-visible tumour
(11-13). Our group delineated
retrospectively the intrapros-
tatic GTV based on mpMRI in
patients with primary EBRT for
PCa. We could prove that the
dose distribution within the
imaging-defined GTV correlates
better with the biochemical
recurrent free survival than the
RT dose delivered to the rest
of the prostatic gland (14).
Lymph-node staging normally
involves T1w and T2w imag-
ing. A meta-analysis reported a
pooled sensitivity of 39% and
a pooled specificity of 82% for
mpMRI in lymph-node staging
(15), which can be improved by
usage of DWI sequences (16).

In the recent years PET-CT
has emerged as a promising
technique to identify prostate
cancer lesions. In diagnostic
of PCa, the role of PET trac-
ers usually used for oncologic
imaging like 2-desoxy-2(18F)
fluoro-D-glucose (FDG) or "'C
and '8F-labeled choline deri-
vates is controversial. A study
from Chang et al. postulated a
superiority of choline PET/CT
over mpMRI in detecting PCa
lesions (17), whereas more re-
cent studies with involvement
of our group in Freiburg could
demonstrate, that choline PET/

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

CT fails to distinguish between
PCa and non-PCa tissue (18,
19). FDG-and "'C- and "8F-
PET/CT are also insufficient in
detection of PCa metastases
(20-23).

Development of new radioac-
tive tracers like Ga- or '8F-
PSMA, binding to the prostate-
specific-cmembrane antigen,
which is being overexpressed
in PCas cells (24), has gained
of interest in the last decade.
PSMA-PET/CT is already on the
verge of being established as
the gold standard for restaging
in recurrent PCa after surgery
(25, 26). However, its potential
to guide therapies in a first line
diagnostic setting needs to be
investigated more thoroughly.
Previously our group evaluated
PCa localization in primary PCa
patients using mpMRI, PSMA-
PET/CT and biopsy cores and
we observed highly discrep-
ant results between the three
modalities (27). To further
address which imaging modal-
ity performs better, correlation
studies with histology informa-
tion after surgery have been
warranted.

Several studies investigated
correlations between PSMA-
PET/CT and histopathology
after radical prostatectomy.
Sensitivity and specificity score
for detection of intraprostatic
lesions range from 49% to
92% and from 85% to 97 %,

PEe3ynbTaToB UCCIEN0BAHNS Pa3HbI-
MM 3KCTepTamu npu onpeaenexnm
06bEMOB OMyX0selt B NpeacTaTesb-
Hol xenese (6).

HenasHee 06HOBNEHNE CUCTEMDI
OnmucaHms 1306paxkeHns npu
BW3yanu3auun npoctatsl Prostate
Imaging Reporting System (PI-
RADSV2) (7) no3Bonmno ctaHaap-
TM3MPOBATb OLIEHKY M OMUCaHNe
n3obpaxenus npu MnMPT, yTo
NOBbILIAET HALEXHOCTL 06HapYXe-
Hua PIDK (8-10).

B Tpex uccneaosanmsx u3y4anoc,
MPONCXOAST N MECTHbIE PeLy-
avBbl PTXX nocne nepauyHon PT
Ha CTOPOHE NEPBUYHOM OMyX0mu,
nocpeacTsom nposeaerus MPT
[0 W nocne neyerus. PesynbTatsl
noKasanu, 4To MeCTHbIE PELMAMBbI
nocne PT, B 0CHOBHOM, BO3HMKa-
71 Ha CTOPOHe nepauyHoi MP-
BUAMMON onyxonm (11-13).

Hawwa rpynna peTpocneKTMBHO
KOHTYpMpOBana BHyTPMIPOCTaTH-
yeckmit GTV Ha ocHose MIMPT y
MauMeHTOB, MONYy4aKOLMX NEPBUY-
HYO AMCTAHLMOHHYIO Ny4eBYHo
Tepanuio (AJ1T) npn PIDK.

MbI cMornm gokasatb, YTO 034,
poctasnsiemas k GTV, onpegense-
MOM MOCPELCTBOM BU3yanu3avum,
nyuLlie KoppenupyeT ¢ BuoxuMuye-
CKu-6€3pELMANBHON BbIXXMBAEMO-
CTbt0, YeM po3a PT, poctasnsemas
B OCTabHyK YacTb NpeacTaTenb-
HOW xenesbl (14).

[ins BbISBNEHUS MOPaXXEHHbIX
nMmaTniecknx y3nos 06bI4HO
ucnonbayetcs T18- u T28 -Bu3ya-
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nu3aumn. MeTa-aHanua nokasan,
4TO CyMMapHas YyBCTBUTENBHOCTb
— 39% 1 cymmapHas cneundgmy-
HOCTb — 82% npn MAMPT numda-
TUYEeCKMX y3noB (15), MoryT BbITb
YAyYLLEHbI C MOMOLLbIO MPUMEHEHNS
meToavku [1BU (16).

B nocnegHvie rogbl MOT-KT cTana
NepCneKTMBHLIM METOLOM BbISIBNE-
HWS 310Ka4ECTBEHHbIX OMyXOnen
npeacTaTenbHom xxenesbl. Mpu
aunarHocTuke P, ponb M3T - pa-
avodhapmnpenapartos, 06bI4HO UC-
MOMb3yeMbIX 4151 OHKONOMMYECKON
BM3yanu3aumm, Takmx Kak 2-4e30k-
cu-2 (18F) ¢prop-D-rntokoser (OAN)
nnm 11C- n 18F-meveHbIx aepusa-
TOB XOJIMHA OCTAETCS CMOPHBIM.

B uccneposanmu Chang ¢ coasT.
npesnonoxun npesocxoactso M3T
/ KT ¢ xonunom nepen MnMPT npu
obHapy>xeHun PIX (17), a 6onee
NO3AHWE CCNEf0BaHMS C y4acTu-
€M Haleit rpynnbl 8o ®paiibypre
CMOT M MPOLEMOHCTPUPOBATb, YTO
M3T /KT ¢ xonuHOM He no3sonsieT
anhepeHumposath TkaHu PIDK
n He-PT1K (18, 19). ®r-, 11C-n
18F- MAT / KT Takxe HeHaaeXHb!
AN BbIsBNEHWs MeTacTasos PIHK
(20-23).

B nocnegHee fecatuneTue 3Ha-
UNTENbHbIN MHTEPEC BbI3bIBAET
paspaboTka HOBbIX paanoapM-
npenaparos, Takux Kak 68Ga- um
18F-TICMA, cBSA3bIBAIOLLMXCS C
NpoCTaTUYECKMM Cneumnduye-
ckum aHtureHom (MCA), koTopblii
CBEPX3KCMPECCUPYETCS B KNETKaX
PIDK. (24). NCMA-N3T / KT yxe
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respectively (28-35). A slice

by slice comparison between
PSMA PET and histology
performed by the Freiburg
group reported a sensitivity
score of 75% and specificity
of 87% (34). A voxel-level PET/
histology correlation performed
also by our group could fur-
ther reconfirm the excellent
performance of PSMA PET in
intraprostatic GTV detection
(35).

Several groups supposed that
a combination of mpMRI and
PSMA-PET/CT imaging to
overcome each technique's
limitations might lead to
complementary information

in PCa detection (34). Using
hybrid PET/MR imaging Eiber
et al. postulated, that mpMRI
and 68Ga-PSMA PET may offer
complementary information in
PCa detection. The sensitiv-
ity increased up to 0.76 when
both imaging methods were
combined. The authors divided
each prostate into sextants
and observed that in 19% of
the sextants, PET imaging
detected PCa with a negative
result in mpMRI. Conversely,
mpMRI was positive with
negative PSMA PET findings
in 13% of the sextants (36).
The Freiburg group reported
an increase in sensitivity up to
0.82 when GTV-union (addi-
tion between GTV-PET and
GTV-MRI) was considered (34).

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Rhee et al. showed that not all
lesions in histopathology were
positive by both, PSMA PET
and mpMRI. If GTV-intersection
(intersection volume between
GTV-MRI and GTV-PET) was
used, the specificity even
increased up to0 99 % (37).

The value of PSMA-PET/CT in
detection of lymph nodes me-
tastases in patients with prima-
ry PCa was analyzed in recent
studies (38, 39). Sensitivity
and specificity scores investi-
gated for 8Ga-PSMA-11 PET/
CT for lymph node detection
using histopathologic reference
range between 0.64 — 0.66 and
0.95 - 0.99 respectively and
thus performed better than
conventional cross sectional
imaging (40, 41). Furthermore
Maurer et al. could demon-
strate that PSMA-PET/CT can
detect lesions with 2mm size
(40). In a recent work from our
group, we could demonstrate
that radiomic features derived
from the primary intraprostatic
tumor lesion may even en-
hance the sensitivity of PSMA-
based lymph node detection to
85% (42).

Additionally, PSMA-PET/CT has
higher sensitivity and speci-
fity scores (0.99 and 0.88) for
detection of bone metastases
than standard bone scintigra-
phy (0.87 and 0.61) (43) and
detects on average double the
number of lesions (44).

NPaKTUYECKM CUUTAETCS 30/10TbIM
CTaHAapTOM A1t CTaAMPOBaHMS
npv peumnpmsax PIK nocne one-
paunn (25, 26).B 10 xe Bpems, ee
noTeHUman, kak MeToaa auarHocTu-
K1 NepBOi NuHuK, TpebyeT bonee
TILATENBHOTO U3YYeHus.

PaHee Hawa rpynna BbisiBnsna
NIOKANM3aLMIo ONyXonu y nepamy-
HbIX naumeHToB ¢ PIDK, ncnonb3ys
mMnMPT, MCMA-M3T/ KT u ToncTtou-
rONbHYH 6MONCUI0, U Mbl HabHo-
Lann 04eHb NPOTUBOPEUMBbLIE
pesynbTaThbl MCCNEA0BAHNS NpU
MPUMEHEHUN 3TUX TPEX METOAOB
27).

[ns pansHeiwero onpeaenexus
TOr0, Kakoi cnocob Bu3yanuaaumm
paboTaet nyule, noTpedoBanmcy
UccneaoBaHuns Ux Koppensaumum ¢
pesynbTatamu rucTomnorum nocne
onepauuu. B HecKonbKux uccnepo-
BaHWsx Obina u3yyeHa Koppensums
mexay NMCMA-MN3T /KT u ructono-
MYECKUM MCCNELOBAHNEM NOCHE
paguKanbHOK MPOCTATIKTOMUM.
Moka3aTenu YyBCTBUTENLHOCTM U
CneumuyHOCTY ANS BbSBAEHMS
WHTPanpoCTaTU4ECKMX ONYXONeil
BapbupyroT 0T 49% 10 92% n oT
85% 10 97%, COOTBETCTBEHHO
(28-35).

CpasHuBas cpesbl [ICMA - MAT

W TMCTONOrMYECKME npenapartbl,
rpynna u3 ®paitbypra onpesenuna
YYBCTBUTENLHOCTE — 75% W chew-
npuuHocTe — 87% (34). Boisisneh-
Has HaLlen rpynnoii Koppensiums
M3T / rucTonorus Ha ypoBHe
BOKCENO0B, MOXET eLle pa3 Noa-
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TBEPANTb OTAMYHbIE NOKA3aTeNu
MCMA-NJT npu nHTpanpocTaTuye-
ckom onpegenerun GTV (35).
Heckonbko rpynn uccnegosatenei
NPELNONOXMAN, YTO KOMOUHALWNS
n3obpaxenuit MniMPT n NCMA-
3T /KT ¢ uenbto npeosonexms
OrPaHNYEHNIA KXXAOr0 METOAA MO-
XET NPMBECTN K JOMONHUTENBHOM
UHChOpMALMKM MPK 0BHAPYXKEHUN
PIX (34).

Mcnonb3ys rubpuaHyto M3 /
MP-Tomorpadwmto Eiber ¢ coasr.
npegnonoxun, yto MnMPT n 68Ga-
MCMA - 3T moryT npeaocTasuTh
LOMONHUTENBHYO MHCHOPMALMIO
npu BbisiBNeHUn PTTX.

[Mpn 06beanHEHUM ABYX METOLO0B
BM3yann3aLnm YyBCTBUTENbHOCTb
ysenuuunach 1o 0,76.

ABTOpbI Pa3fenunm n3obpaxexne
KaXXOM NPOCTaThl HA CEKCTaHTI U
06Hapy>xumu, 4To B 19% cekcTaH-
T08B npu M3T-BKU3yanusaummn obHa-
py>xeHa PIDK npu oTpruaTtensHom
pesynbTarte npu MnMPT. Hao6opor,
pesynbTatsl MIMPT 6binun noso-
XXUTENbHbIMY MPK OTPULIATENbHBIX
pesynbtatax [ICMA-N3T B 13%
CEKCTaHTOB (36).

Opaiibyprekas rpynna cooblmna
00 yBEMMYEHUN YYBCTBUTENBHO-
ctv o 0,82 npu ucnonb3o08aHum
CyMMapHOro u3obpaxenus GTV
(cymmmpoBaHue fianHbix GTV - 13T
n GTV - MPT) (34). Rhee ¢ coasT.
nokasasn, 4to He BCE OMyXO0nM Npu
FMCTONOrMYECKOM UCCIeA0BaHNM
ObINW MONOXXMTESNBHBIMM, KaK Mpu
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Fig. 1 exemplarily shows the dose distribution using focal dose escalation applied via external beam radiotherapy in axial, coronal and sagittal planes (top).
GTV-PET (using 30% SUV-max) and GTV-MRI were co-registered and the union of both GTVs + a margin of 4mms was used as boost volume. Organs at risk
shown are bladder (yellow) and rectum (brown). The corresponding dose volume histogram (bottom) shows dose distribution for bladder (yellow), rectum
(brown), whole prostate (pink) and the boost volume (purple). Please notice the prosthesis in the right femur which affects the RT planning process.

Puc. 1: Mpumep pacnpenenerns 4o3bl Npy yBeN4eHUn (okanbHO A03bl NOCPEACTBOM BHELUHEN ly4eBOM Tepanuu B akCuanbHOM, (OPOHTANIbHOM W CaruTTanbHOM MNOCKOCTAX
(BBepxy). JanHble GTV-MNIT (c ucnons3osamem 30% SUV-max) u GTV-MPT coBmeLLeHbl, 1 cymmapHblid GTV + 4 MM 1Cronb3yeTcs B kayecTse 6ycT - 06bema. OpraHbl
MOBbILLEHHOIO prCKa: MOYEBON Ny3blpb (KENTbIN) 1 NpsMas Kuiika (Kopu4HeBbliA). MucTorpamma 4o3a-06bEM (BHU3Y) nokasbiBaeT pacnpefeneHue 403kl Ha MOYeBOii My3bipb
(>KenTbli), MPSIMYHO KULLKY (KOPUYHEBbIIA), BCKO MPOCTaTy (PO30BbIN), 6YCT - 06beM (droneTtosblid). O6paTuTe BHUMAHWE Ha NPOTE3 B NpaBOM 6EAPE, KOTOPbIN yUMTLIBAETCS NPK

nnaxuposaqum PT.

Il. Focal Radiation Therapy:
Rationale and First Experi-
ences from Other Groups
The five-year rates for bio-
chemical relapse for localized
intermediate and high-risk PCa

after RT is approximately 35%
(45, 46) and local relapses after
primary RT mostly occur in ar-
eas of dominant intraprostatic
lesions (47, 48). Randomized
trials have demonstrated an

GTV - N3T u MAMPT. Ecam ans
onpegenenus GTV ncnonb3osa-
n1acb METOANKA COBMELLIEHUSA N30-
Opaxennit GTV - M3T n GTV-MPT,
cneumncuyHOCTb faxe BospacTana
10 99% (37).

3nayenne PCMA-MST / KT ans
OBHapy>XeHNs MeTacTasos B NIUM-
haTn4eckmx yanax y naumeHToB ¢
nepsuyHbIM PI1XX 66110 npoaHany-
31pOBaHO B HEJABHWX UCCNEAOBA-
Husx (38, 39). bbinn onpepeneHbl
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improved biochemical disease-
free survival with RT dose
escalation on the entire pros-
tatic gland using external beam
radiotherapy (49-53). However,
further increase of RT dose to
the whole gland is not favora-
ble, as increased toxicity rates
have been reported with this
approach (54-56). To overcome
these issues the concept of
focal RT arose.

Focal RT is defined as ultra-
focal RT (treatment of the GTV
only) and localized RT (treat-
ment to the entire prostatic
gland and RT dose escalation
to the GTV). Dose escalation
can be delivered via external
beam radiotherapy and high-
dose-rate (HDR) brachytherapy.

A prospective phase Il study
reported promising results
regarding tolerance, toxicity
profiles, as well as biochemi-
cal and functional response,
applying a focal boost using
HDR brachytherapy with MRI-
transrectal ultrasound fusion
for image guidance (57).

There are three randomized
controlled trials currently
investigating the focal dose
escalation via external beam
radiation. The FLAME study,
performed in centers in the
Netherlands and Belgium,

is currently investigating the
delivery of an integrated boost
in external beam radiation to

|
Medical wmen

rleneLion)
WIVETHYY
YOHARN

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

95 Gy. Besides the primary
endpoint, the 5 years rate of
progression free survival (PFS),
secondary endpoints such as
toxicity are collected (58). Two
years outcomes of toxicity
rates were published in 2018
and showed no significant
difference in grade 2-4 geni-
tourinary and gastrointestinal
toxicity rates between the
standard treatment and dose-
escalated treatment arm (59).
Furthermore the delivery of a
boost up to 95 Gy is feasible
and the dose constraints for
rectum and bladder did not dif-
fer between treatment group
arms (59).

The HEIGHT study performed
at the University of Miami is
investigating hypofractionated
targeted radiotherapy boost to

the dominant tumor lesion (60).

The PIVOTALBoost study, per-
formed in the UK, is analyzing
four different treatment arms
with radiotherapy of prostate
and pelvis versus prostate
alone with or without boost
61).

The results are encouraging
that an integrated boost will
increase the PFS rates without
an increment of toxicity rates.
Moreover, the implementation
of advanced imaging tech-
niques, especially with regard
to the promising results of
PSMA-PET/CT, have the capa-
bilities to improve treatment
even further.

nokasaTenu YyBCTBUTENbHOCTY 1
cneunduyHoctn 68Ga-NMCMA-11
N3T /KT ons o6Hapy>xerus
nMMmaTU4eckux y3nos ¢ uc-
NOMb30BAHUEM MMCTONOTMYECKOr0
peEepEHTHOro AnanasoHa Mexay
0,64 - 0,66 1 0,95 - 0,99, cooTBeT-
CTBEHHO 1, TakuM 06pa3oM, OHU
ObInn NyuLLe, YeM Npu 06bIYHbIX
N306paXXEHNSX NONEPEUHbIX Cpe-
308 (40, 41). Kpome Toro, Maurer ¢
COaBT. CMOT NPOJAEMOHCTPUPOBATb,
470 ¢ nomoLysto NMCMA-N3T / KT
MOXHO 06Hapy>XMBaTb NOpaxeHus
pa3mepom 2 MM (40).

B HepaBHel paboTe Halleit rpynnbl
Mbl MOKa3anu, 4to paanobuonoru-
YecKMe XapaKTepucTUK nep-
BMYHOTO MHTPANPOCTATUYECKOr0
Onyx0neBoro 06pa3oBaHuns MoryT
[aXe yBeNNuMBaTh YyBCTBUTENb-
HocTb MCMA — MeTOf0B 06Hapy-
XKEHMS IMDATUYECKMX Y3NI0B 40
85% (42). Kpome Toro, MCMA-TIOT
/ KT otnuyaetcs 60nee BbICOKUMM
nokasaTensiMu YyBCTBUTENbHOCTY
u cneumdpmynocTy (0,99 1 0,88) npu
BbISIBIEHNM METACTA30B B KOCTH,
YeM CTaHAapTHas CUMHTUrpacms
kocten (0,87 n 0,61) (43), n 06Ha-
PY>KWBAET, B CPESHEM, B [1Ba pasa
60rbLLE ONYX0NEBbIX 06Pa30BaHHiA
(44).

Il ®okanbHas nyyesas Tepanus:
o6ocHoBaHu1e 1 NepBblil ONbIT
Apyrux LeHTpoB

MokasaTesb GUOXMMUYECKOrO
peunanBa nokanusoBaHHoro PIK
MPOMEXXYTOUHOIO W BbICOKOrO
pucka vepes naTb net nocne PT co-

Pak npocTatbl

CTaBnseT NpUMEPHO 35% (45, 46), u
MECTHbIE PELMANBLI NOCNE NEPBMY-
HOW PT, B OCHOBHOM, BO3HMKAKOT

B 061acTAX MHTPANPOCTATUYECKNX
LOMWHAHTHbIX o4aros (47, 48). Pan-
AOMMW3WPOBaHHbIE UCCNEA0BaHMS
NPOAEMOHCTPUPOBAM YBENNYEHNe
O1OXMMUYECKN-6e3PELNANBHON
BbIXXMBAEMOCTY C YBENMYEHNEM
£o3bl PT Ha BCHO NpeAcTaTesis-

HYH0 XKenesy ¢ UCnonb30BaH1eM
BHELLHeW ny4eBoi Tepanuu (49-53).
OpHako fanbHeiilee yBenuyexne
£03bl PT ans Bcen xxenesbl He
ABNSAETCH 6NaronpuUsTHbIM, Tak Kak
npu 9TOM NOAX04e co06LLanoch 0
MOBbILLEHNM YPOBHS TOKCUYHOCTY
(54-56). Ins npeofoneHus aTux
npo6ieM BO3HMKA KOHLenuus
thokanbHoi PT.

®okanbHas PT MOXeET 6bITb
ynbTpadokansHon PT (06ny4eHne
Tonbko GTV) v nokanusoBaHHou PT
(06nyyeHme Beeit NpeacTaTeNbHoOMN
XKENesbl W NoBbILLEHNe [o3bl PT B
GTV). YBenuueHne Jo3bl MOXET
ObITb AOCTUrHYTO C MOMOLLbHO
BHELLHeWN Ny4eBoi Tepanuv 1 bpa-
XMTEpanuu ¢ BbICOKOW MOLHOCTLH
no3bl (HDR).

B npocnexktvsHOM uccnenosanuu Il
ba3bl 6bInM MONYyYeHsl 06HAREXM-
BalOLLME pesynbTaThl, KacakoLumecs
NepeHOCUMOCTY, MPOUNS TOKCUY-
HOCTH, & TaKxe GMOXMMMYECKOro

W (hyHKLMOHAMBHOMO 0TBETa, Npu
NpUMeHeHn chokanbHoro bycra
(BOMOMHNTENBHOrO NPULIENBHOTO
06nyyYeHms) ¢ UCnosnb3oBaHEM
HDR - 6paxutepanuu nog suaya-
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Fig. 2 exemplarily shows the dose distribution using focal dose escalations applied by HDR-brachytherapy (top left). Please notice the dose reduction in the
central area to spare the urethra. The corresponding Ga68-PSMA-PET/CT (right) shows the multilocular tumor lesions. The corresponding dose volume his-
togram (bottom left) shows the dose distribution for rectum (green), urethra (yellow) as well as the whole prostate (red) and the boosted GTV-union volume

(purple).

Puc. 2: Mpumep pacnpenenerns 4o3bl ¢ yBennueHnem okansbHoi 4o3bl ¢ noMoLbto HDR-6paxutepanim (Bepxy cnesa). O6patuTe BHAMAHWE Ha CHKEHME A03bl B LIEHTPab-
HO 30He, C LieNbio coxpaHHocTu ypeTpbl. Ga68-PCMA-MOT / KT (cnpasa) nokasbiBaeT MynbTMOYaroBoe onyxonesoe o6pa3oBaHue. [cTorpaMma o3a-00bEM (BHU3Y CrieBa)
nokasblBaeT pacnpefeneHne f03bl Ha NPAMYIO KULLKY (3eneHbii), YpeTpy (XKenTblif), a Takxke BCHO NpocTaTy (KpacHblid) 1 6yCT Ha cymmapHblii GTV (proneToBsbii).

lll. Focal Radiation Therapy
Based on Multimodal Imag-
ing: the Freiburg Experience
Since 2017, PSMA PET/CT
and 3 tesla mpMR imaging are
offered routinely to patients
suffering from primary PCa

for RT planning at our institu-
tion to ensure the highest
performance in intra- and
extraprostatic tumor definition.
Using modern RT techniques
like intensity modulated RT
(IMRT), image guided RT
(based on cone-beam CT scans
and implanted fudicials) and
adaptive RT we established a
workflow for localized RT on a
daily practice. Being part of the
Comprehensive Cancer Center
Freiburg (CCCF) therapies are

based on collaborations with
the departments of urology,
radiology and nuclear medicine
as well as recommendations
given by the interdisciplinary
tumorboard.

Localized focal RT was applied
by using external beam radio-
therapy (EBRT) or high-dose
rate (HDR) brachytherapy for
dose escalation. In the follow-
ing we would like to report our
initial results.

The EBRT group consisted of
31 patients with histologically
ascertained PCa. All under-
went insertion of intraprostatic
fiducial markers followed by
MRI imaging and a PSMA PET/
CT planning scan. Accord-

ing to NCCN guidelines 18

N3ALMOHHbBIM KOHTPONEM NOCPe[-
cTBOM co4eTanus MPT 1 TpaHc-
PEKTanbHOro ynbTpas3sykoBOro
uccnenosanus (57).

B HacTosiLLee Bpems NpOBOANTCS
TP¥ PaHAOMU3MPOBAHHBIX KOH-
TPOAMPYEMbIX UCCNE0BaHMS, B
KOTOpbIX N3y4aeTCsi BO3MOXHOCTb
yBENMYeHns J03bl (hoKanbHOM
BHELLHE# Ny4eBOi Tepanuu.

B uccnepnosanuu FLAME, npose-
AEHHOM B LieHTpax B HuaepnaHaax
v Benbrum, B HacTosILLee Bpems
N3y4aeTcs BO3MOXHOCTb YBENM-
YEHWs MHTEerpupoBaxHoro bycTta
NOCPELCTBOM BHELLHEN Ny4eBon
Tepanuu o 95 p. Momumo nep-
BWYHOWU KOHEYHOM TOUKM — MoKasa-
Tens 5-neTHei BbXXKNBaeMocTu 6e3
nporpeccupoBaHmns 3aboneBaHms

(PFS), nccneposanucs BTopuy-
Hble KOHEYHbIE TOUKM, Takme KaK
TOKCUYHOCTB (58). Mocne aByx-
neTHuX uccnegosanuii B 2018 rogy
ObInv OMy6NMKOBaHbI NOKa3aTenu
TOKCUYHOCTH, KOTOPbIE HE BbISBUIN
CYLLECTBEHHbIX Pa3fnunii 0T noka-
3arenen TOKCUYHOCTH 2-4 CTEneHu
AN MOYENONOBOW CUCTEMBI U
XKENyLAOYHO-KULLIEYHOrO TPAKTa Mpu
CTaHAAapPTHOM JIEYEHUM 1 B rpynne
Tepanuu ¢ noBblleHreM [o3bl (59).
Bonee Toro, gonyckanoch ysenmue-
HWe Jo3bl 10 95 I'p, a orpaHnyeHus
[03bl Ha NPSMYHO KULLKY 1 MOYEBON
ny3blpb HE Pa3nnyanuck B rpynnax
nevenus (59).

Wceneposanue HEIGHT, nposo-
anMoe B YHusepcuteTe Maitamu,
U3yyaeT NpUMEHEHUe runopakuy-
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respectively 13 patients have
been classified as intermedi-
ate and high risk. After image
fusion, target volumes were
contoured based on MRI (GTV-
MRI) and PET images. MRl
and PET GTVs were merged
(GTV-union) and the planning
target volume for dose escala-
tion (PTV-boost) was created
by isotropic expansion with 2-4
mm. The clinical target volume
(CTV) for the entire prostatic
gland and the seminal vesicles
was created according to the
ESTRO guidelines and expand-
ed isotropical with 6 mm to
create the respective PTV. RT
was performed using rapid-Arc
(IMRT) and image guided RT
(IGRT) (Fig. 1).

During RT the doses applied

to the target volumes and
organs at risk were adapted
considering cone beam CT
scans. 6 patients received
androgen deprivation therapy.
A focal dose escalation could
be realised in 21 patients
(68%). Impending reasons
were multifocal tumour lesions
(>3), prolonged rectum contact
and extensive tumour volume.
One patient had pelvic lymph
nodes in PET but not in MRI.
Median volumes of GTV-MRI,
GTV-PET and GTV-union were
2.1 ml (0-16,7 ml), 3.9 ml (0-
11.13 ml) and 5.5 ml (1-20.5
ml), respectively. Thereby
GTV-union showed to be sig-
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nificantly larger than GTV-MRI
(p<0.05). Patients undergo-
ing dose escalation received

a mean dose of 74Gy on the
whole prostate PTV and 80 Gy
on the boost volume, both in
40 fractions. Acute grade 2 GI-
toxicity occurred in 3 patients
and acute grade 2 GU-toxicity
in 4 patients, following CTCAE
5.0. One patient developed

an acute grade 3 GU-toxicity
most probably due to fiducial
insertion, which was resolved
completely. After a median
follow-up of 2 years no patient
had biochemical recurrent
disease and most patients had
PSA levels <1 ng/ml. Since
there is growing evidence
that RT dose escalation with
brachytherapy may increase
tumor control and may lead to
improved outcome (62, 63).
Compared to EBRT alone, we
also treated 5 other patients
with combined HDR-brachy-
therapy and EBRT. The patients
received EBRT (50 Gy in 2 Gy)
to the entire prostatic gland
and a HDR boost in 2 frac-
tion with 10 Gy to the entire
prostate. A simultaneous

HDR brachytherapy boost
was applied to GTV-union of
these patients with 11-12 Gy,
respectively (Figure 2). After a
median follow-up of 2 years,
again this treatment was very
well tolerated and no grade 3
toxicity (CTCAEvV5) as well as
no PSA relapse occurred.

OHMPOBAHHOIO TapreTHoro 6ycTa B
0611aCTV LOMUHAHTHOrO Onyxose-
BOro ovara (60). B uccnegosanum
PIVOTAL Boost, npoBogumom B
BenukobputaHuu, cpaBHUBAKOT-

€S YEThIPE Pa3NMYHbIX PeXUMa
Ny4eBOi TEpanuu NpocTaThl 1 Tasa
1 06/1y4eHne 04HOM NpocTarThl C
6ycTom v 6e3 Hero (61). Peaynb-
TaTbl NO3BONSOT HAKEETCS Ha TO,
WHTErpupoBaHHbIi 6YCT yBENUUMT
nokasatenu PFS 6e3 yBennuerus
YPOBHS! TOKCHUHOCTH.

bonee Toro, BHeApeHWe NepesoBbIX
METOJ0B Bu3yanu3aumu, C y4eTOM
MHOr006eLLaLLmMX Pe3yNbTaToB
MCMA-M3T / KT, cnocobHo elle
6onblLe YCOBEPLIEHCTBOBATb
Tepanuto.

Il ®okanbHas ny4yesas Tepanus
Ha OCHOBE MYJIbTUMOAANbHOM
BU3yanusauuu: onbiT Opaiibypra
C 2017 rona B HaLeM yupexxaeHum
NMCMA N3T /KT v 3 Tecna - MPT
PEryNSIPHO BbINOJHAOTCSA Y nauu-
€HTOB C NepauryHbIM PIX npu nna-
HupoBaHus PT, utobbl 06ecneymnTh
BbICOKYH 3(DEKTUBHOCTb Npy
BbISIBIEHUW 3KCTPANPOCTaTUYECKMX
W MHTPANPOCTATUYECKMX ONYXONEN.
Acnonb3ys CoBpeMeHHbIE METObI
PT, Takve kak PT ¢ mogynsuvei
unTeHcusHocTH (IMRT), PT nog,
KOHTPONEM BU3yanu3aumu (Ha
ocHoBe KT ¢ KOHYCHbIM MyYKOM

W UIMMNAHTUPOBAHHbIX METOK) U
Moaucpuumpyemon PT, Mbl BHeApK-
v hokanbHyto PT B €XXeAHEBHYHO
NpaKTuKy.

Byayuu yactsto Mexxaueumnm-
HapPHOTO OHKONOMMYECKOrO LIEHTPa

Pak npocTatbl

Opaiibypra (CCCF), Mbl npoBoavM
Tepanuio B COTPYAHUYECTBE C OT-
LENeHNSMM YPOSOrini, Paaunonorum
W .AEPHON MEANLMHBI, & TaKXe C
Y4YETOM PEKOMEHAALMIA MEX ANC-
LUMMAMHAPHOIO OHKONOrMYECKOro
KOHCunnyma. JlokanuaosaHHas ¢o-
kanbHas PT nposoanTcs nocpes-
CTBOM BHELLHE# Ny4eBOi Tepanim
(EBRT) unmn HDR - 6paxutepanum
C LeNbio yBenuyeHns 1ossl. Janee
Mbl XOTENM 6bl COOBLUMTL O HALLKX
nepBoHavabHbIX pesynbTaTax.
pynna EBRT coctosina u3 31
nauweHTa ¢ rucToNornyecku
noaTeepXAeHHbIM PIDK. Beem
nauueHTam 6bln YCTAHOBMEH
BHyTpUNpoOCTaTU4eCK1e chuayum-
anbHble METKM W BbINOSHANUCD
MPT-n PCATIOT / KT ¢ uenbto
nnanuposanms PT. B cooTBeTCTBMM
¢ pykooacTeom NCCN, 18 1 13
nauneHToB 6blnn BbIAENEHbI B FPyn-
Mbl MPOMEXYTOUHOIO U BbICOKOrO
pucka, COOTBETCTBEHHO. Mocne
by3um LByx BU3yanuaaumii Obinm
KOHTYPMPOBANMCb 06BEMbI MUALLIEHN
Ha 0CHOBE 1306paXkeHnin MPT u
MarT.

MPT- 1 M3T-GTV coBmeLan1ch
(cymmapHbiin GTV), v onpegensncs
nnaH1pyemblid 06bEM MULLEHM As
6ycta (6ycT - PTV) ¢ nomoLLbto n3o-
TPOMHOr0 PacLUMPEHNS Ha 2-4 MM.
KnuHnyeckmin 06bem MULLIEHN
(CTV) ans Bcen npeAcTaTenbHO
XKENE3bl U CEMEHHbIX NY3bIPbKOB
onpenensncs B COOTBETCTBUM

¢ pykoBoactBom ESTRO nytem
W30TPOMHOTO YBENMUEHUS HA 6 MM,
4T06bI ONPEAENUTL COOTBETCTBYHO-
i PTV.
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These promising results are
the backbone for a multicentre,
prospective study which will be
shortly initiated by the Freiburg
group: the HypoFocal study.

The aim of this prospective,
non-randomized, multicenter
phase Il study is the indi-
vidualization of RT for patients
with primary PCa based on
modern imaging techniques.
The intraprostatic GTV will be
defined by combined mpMRI
and PSMA PET/CT information.
The entire prostatic gland will
receive a RT dose according
to the current guidelines and
a simultaneous dose escala-
tion to the GTV-union will be
performed either by moder-
ate hypofractionated external
beam RT (EBRT, Arm 1) or by
high-dose rate brachytherapy
(HDR-BT, Arm 2) under strict
adherence to the organs at
risks’ dose constraints.

Toxicities, patient reported
quality of life as well as
biochemical response will be
assessed. Based on the find-
ings of this study a prospective
phase Il will be initiated in
order to compare the dose es-
calation regimen with standard
RT schemes.
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PT nposoaumnack ¢ ncnonb3osaHu-
em TexHonoriu rapid-Arc (IMRT) n
noJ BM3yanu3aLmnoHHbIM KOHTPO-
nem (IGRT) (PucyHox 1). Bo Bpems
PT no3bl, focTasnsemMble K 06bemy
MMLLEHM, U OpraHam, NOABEPIKEH-
HbIM PUCKY, OblW aAanTUpoBaHbI C
YYETOM [aHHBIX KOMMbKOTEPHON TO-
Morpacun ¢ KOHUYECKMM My4KOM. 6
NauMeHTOB MOMyy4anu aHAPOreHHyHo
[enpuBaLMOHHyLO Tepanuto. MoBbI-
LeHKe poKanbHOW 403bl BbINOMHE-
HO y 21 naumeHTa (68%).

HenocpeAcTBEHHbIMI NOKa3aHWAMM
Ob1I MHOTO04aroBbIE OMyXOMeEBble
nopaeHus (> 3), 3Ha4MMoe conpu-
KOCHOBEHWE C NPSIMOW KULLIKOW K
601bLLION 06BEM ONyX0nK. Y 0HOT0
nauvenTa npu M3T 6binn 06Ha-
PY>KeHbl B Tasy numdaTnyeckme
y311bl, He BbisBNeHHbIe npu MPT.
MeaunaHHble 3HayveHus GTV - MPT,
GTV - N3T u cymmapHoro GTV co-
ctasunm 2,1 mn (0-16,7 mn), 3,9 Mn
(0-11,13 mn) 1 5,5 mMn (1-20,5 mn),
COOTBETCTBEHHO. Taknum 06pasom,
cymmapHblii GTV okazancs 3Haum-
TenbHO 6onbLue, yem GTV-MPT (p
<0,05).

MaumneHTbI, y KOTOPbIX BbINONHS-
110Cb YBENNYEHUE A03bI, MONyYanm
CpeHoto fo3y 74 I'p Ha BeCb Npo-
ctatnyeckmii PTV n 80 'p Ha 6ycT
- 06beM, B 40 opakumsix B 0benx
cnyyasx.

OcTpas TOKCMYHOCTb 2 CTENEHM C
cTopoHbl XKT Habnoganack y 3
NauneHToB, a 0CTPast TOKCUYHOCTb
2 CTEMeHu CO CTOPOHbI MOYENo-
NI0BOT0 TpakTa — y 4 NauMeHToB

Pak npocTatbl

(onpenensnacs no CTCAE 5.0).

Y 0[HOr0 NaumeHTa passunach
ocTpast TOKCMYHOCTb 3 CTENEHN Co
CTOPOHbI MOYENOMOBOr0 TPAKTA,
BEpPOSITHEE BCEro, U3-3a (hnayuu-
anbHo MeTKW, KOTOPas MOSHOCTbIO
pa3peLuunacs.

lMocne HabnofeHns B TeueHue

2 NIeT HW'y OJHOO NauMeHTa He
6b110 GMOXUMUYECKOTO PeLmanBa
3abonesaHms, uy 60NbLUMHCTBA
NauNeHTOB COXPAHSANCS YPOBEHb
MCA <1 Hr / mn.

lMockonbKy NosIBRSETCS BCE
60nbLUe CBUAETENLCTB TOrO, YTO
noBbILeHWe [03bl PT ¢ NOMOLLbHO
OpaxuTepanum MOXXET NOBLICUTb
KOHTPOMb ONYXONW U MOXET NPUBE-
CTW K yNyyLLeHnto pesynbTara (62,
63) N0 CPaBHEHMIO C MPUMEHEHNEM
ToNbKO EBRT, MbI Takxe neumnu
5 Apyrux naumeHToB C NOMOLLbHO
kom6uHaumn HDR-6paxuTepaniu
n EBRT.

MaumenTsl nonyyanu EBRT (50 p
no 2 ['p) Ha BCO NpeACTaTENbHYHO
xenesy n HDR - 6ycT B 2 hpaxuu-
ax ¢ 10 'p Ha Bcro npocTaty. OaHo-
BPEMEHHbIN BYCT NOCPEACTBOM
HDR - 6paxutepanum 11-12 [p
[OCTaBnAncs K cymmapHomy GTV'y
9TUX NALWEHTOB, COOTBETCTBEHHO
(PucyHok 2). Mocne MeanaHHOro
2-X NeTHEro HabniaeHus, ata
Tepanus octaBanach XopoLUo nepe-
HOCMMOM, TOKCUYHOCTW 3 CTENEHN
(no CTCAEV5) n INCA - peunamsa
He Habnoaanoch.

3T MHOroobeLLatoLLme pesyb-
TaTbl CTAHYT OCHOBAHMEM [
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MYIbTUTLIEHTPOBOrO, NPOCMEKTHB-
Horo uccneposanus HypoFocal,
KOTOpOE BCKOPE HaYHeT NPOBOANTD
Opanbyprckas rpynna. Lienbto
9TOr0 NPOCMEKTMBHOr0, HE PaHAO-
MW3MPOBAHHOO MyNbTULEHTPOBOMO
nccnenosanns |l chasbl sBRseTCA
nHanBmayanusaums PT y naumen-
TOB C nepBuyHbIM PIMK ¢ nomoLsro
COBPEMEHHbIX BU3YanM3aLMOHHbIX
TEXHONOrWiA.

WHTpanpocTaTuueckuin GTV 6ygnet
OnpesenseTcs ¢ NOMOLLbHO faHHbIX
mMAMPT u PCMA-N3T / KT. Best
npeLcTaTenbHas xenesa oyfet
067y4aThCs B COOTBETCTBUM C
NOCNESHUMU PEKOMEHAALMAMM, U
OfiHOBPEMEHHOE By eT BbINOMHATb-
Cs YBENMYEHWe 03bl HA CyMMap-
Hbl GTV NOCPEACTBOM YMEPEHHOM
TMNOPAKLMOHHOW BHELLHEN fyYe-
Boi Tepanum (EBRT, noarpynna 1),
B0 C NOMOLLLIO BpaxuTepanim ¢
BbICOKOW MOLHOCTb0 A03bl (HDR-
GpaxuTepanus, Nogrpynna 2) npu
CTPOrOM COBOAEHNN OrpaHUYEeHMiA
[03bl HA COCefiHWe opraHbl. bynet
OLiEHNBATLCS TOKCMUHOCTD, Kaue-
CTBO XXM3HMW NALMEHTA, a Takxe
Gnoxumuyecknia oTeeT. Ha ocHosa-
HUM pesynbTaToB 3TOr0 UCCrneoBa-
HUs By leT HauaTa NPOCMeKTUBHAS
a3a lll, 4to6bl CPaBHUTL PEXUM

C MOBBbILLEHNEM A03bI CO CTAHAAPT-
HbIMK cxemamu PT.
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Introduction

Although knee arthroplasty

is a very successful surgery,
which significantly improves
the quality of life of the patient
and the functionality of the
joint, up to 20% of patients are
dissatisfied with the postop-
erative outcome [1, 2]. Even
with experienced surgeons,
the results with conventional
techniques are not always
sufficient. Various mechanical
causes can contribute to this:
Incorrect Implant positioning
and leg alignment, insufficient
soft tissue balancing, approach-
related complications, but also
intraoperative deviations due
to femoral curvature, individual
angulation or the deviation of
the oscillating saw blade in
sclerotic bone [3-6]. In addition
to improvements in implant
design and instruments, the
robot-assisted implantation of
endoprostheses has gained in
attention and popularity.

Since the 1990s, robotics has
been used increasingly in the
operating room and especially
in orthopedics. In 1992, the
Robodoc (Curexo Technol-
ogy, Fremont, CA) was the
first available robot system for
total hip and knee arthroplasty.
However, the use of this
technology was limited due to
the technical complexity, the
significantly longer operation
time and the insufficient ver-
satility [7, 8]. In view of these
shortcomings, improved robot
systems have been developed
which are currently available
for clinical use. The probably
most frequently used surgi-
cal robot in orthopedics is the
Mako robotic-arm technology
by Stryker Orthopaedics.
Especially in knee arthroplasty
the advantages of robot-
assisted surgery are a great
opportunity. The major ad-
vantages of the robot-assisted
knee arthroplasty over the
conventional method are (1)
the preoperative individual 3D
planning and the possibility of
implanting the endoprosthesis
in kinematic alignment, which
demonstrably can improve the
clinical outcome [1-5], (2) to im-
plement this preoperative plan-

OpToneaunyeckas xupyprus

TOTa/IbHast U YacTUY-
Hasi apTpOIJIacTHKa
KOJIeHHOr o CycTaBa

Kntouesble cnosa: MAKO, po6o-
TU3WUPOBaHHAs XMPYPrust MaHUNyNsi-
TOPOM, apTPONNACTHKa KOIEHHOr0
CycTaBa, YaCTUYHOE SHJOMPOTe-
31POBaHME KOJIEHHOrO CyCTaBa,
POBOTU3NPOBAHHAS NOMHAs 3aMeHa
KONEHHOro CycTaBa, poboTu3npo-
BaHHasi OHOMONKOCHAs apTponna-
CTVUKa KOMEHHOro CycTasa

BeepeHue

HecmoTps Ha To, YTO apTponnacTy-
Ka KOJIEHHOr0 CycTaBa ABNSETCS
YCNELLHON onepaumei, KotTopas
3HAUUTENBHO YyYLIAET KAYeCTBO
XU3HW NaumeHTa v ¢yHKLMOHNPO-
BaHue cycTasa, A0 20% nauneHToB
He yO0BNETBOPEHbI NOCNeonepauy-
OHHbIM pesynbTatom. [1, 2]. laxe
y OMbITHBIX XUPYProB NPy Npu-
MEHEHUN TPAAULIMOHHON TEXHUKM
pe3ynbTathl He BCerfa yAoBneTBo-
pUTENbHbIE.

dTOMy MOTyT CMOco6CTBOBATH pas-
TIMYHbBIE MEXAHUYECKNE MPUUMHBI:
HenpasunbHOe MO3NULMOHNPOBaHNE
UMMnaHTaTa 1 BblpaBHUBaHUe
KOHEYHOCTH, HE[OCTATOUHAS
6anaHcupoBKa Msrkux TKaHen, oc-
NOXKHEHMS, CBA3aHHbIE C JOCTYMOM,
a TaKkXXe MHTPaonepaunoHHble OT-
KITOHEHUs 13-3a uarnba bespeHHom
KOCTU, UHAMBUAYATbHON aHrynsumm
VAN OTKIOHEHNS OCLMANUPYHOLLEit
NUMbl B CKIEPOTUYECKON KOCTH
[3-6].

B LOMONHEHe K YCOBEpPLLEHCTBO-
BaHWIO Au3anHa UMNIaHTaToB v
WHCTPYMEHTOB, Pa3BuTHE MoMy4nna
1 po6OTU3MPOBAHHAS MMMNAHTALMS
3HgonpoTe3oB. C 1990-x rogos B
XMPYPruu, 0COBEHHO B OpTOMEaNH,
BCe YaLLe ucnonb3yeTcs poboTo-
TEXHWKa.

B 1992 rogy Robodoc (Curexo
Technology, ®pumMoHT, Kanudop-
HWs) cTana Nepeoii pO60TM3NPO-
BaHHOW CUCTEMOW AN TOTANbHOM
(nomHoM) apTponnacTukn Tasobe-
APEHHOTO W KOMEHHOTO CYCTaBOB.
OpaHako 1cnonb30BaHue 3Tok
TEXHONOrMM 6bIN0 OrpaHUyeHo
13-32 TEXHUYECKMX CNIOXKHOCTEN,
ANMTENbHOTO BPEMEHM OnepaLnm 1
HE0CTaTOUHOM YHUBEPCASIbHOCTH
[7, 8]. C y4eTOM 3TIX HEJOCTATKOB
ObInv pa3paboTaHbl yNyULLEHHbIE
PO60TM3MPOBAHHBIE CUCTEMDI,
KOTOpbIE B HACTOSILLEE BPEMS
MCMOMb3YHOTCA B KITMHUYECKO
npakTuke. BeposiTHo, Hanbonee ya-
CTO MCMONb3YEMbIM XVUPYPrU4ECKUM
po60TOM B OPTONEAMN SBNSETCS
Po60TU3NPOBAHHbI MAHUMYNSTOP
MAKO Stryker Orthopedics.
Oco6eHHO MHOTO MPenMyLLECTB
UMeeT pob0oTU3MPOBaHHAS XUpYpP-
rUs NpU apTPONNACTMKE KONEHHOro
cyctasa. OCHOBHblE MPeUMyLLECTBA
po60TU3NPOBAHHO aPTPONNACTMKN
KOJIEHHOrO CyCcTaBa Nno CPaBHEHMIO
C TPANLMOHHON CRELYIOLLME:
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ning perfectly due to precisely
performed bone cuts and (3) to
provide the surgeon an objec-
tive, intraoperative feedback
that enables optimization of
the knee kinematics and soft
tissue balancing while protect-
ing important structures [1].

Kinematic Alignment

The optimal positioning of the
components and the restora-
tion of kinematics seems to

be one of the most important
factors for good postoperative
outcome in knee arthroplasty
[9]. Especially in the last years
a paradigm shift occurred
regarding the biomechanics
and surgical technique. For a
long time the conviction was
to restore a neutral, straight
leg with a perpendicular joint
line (mechanical alignment) and
that a deviation of more than
three degrees from the me-
chanical axis induces increased
wear and leads to an early loos-
ening and shorter survival rate
of the implants [10]. Any type

of axis deviation was therefore
corrected during surgery and
the implant position was me-
chanically idealized. Recently

it is becoming more and more
clear that only about 15% of all
patients demonstrate a neutral,
straight leg axis before surgery

(1) npemonepaumoHHOE MHAN-
BuayansHoe 3D nnanvpoBanue

11 BO3MOXKHOCTb MMMMaHTaLWM
9HAONPOTE3A NPU KMHEMATUYECKOM
BbIPaBHMBAHNM, YTO, O4EBMAHO,
ynydlwaeT KNMHUYECKUA pesynbTarT
[1-5], (2) BO3MOXHOCTb BbINON-
HWTb OMepauMio B COOTBETCTBIN C

OpToneauyeckas xupyprus

Fig. 1a, b: The MAKO consists of a
camera system, a workstation and
a robotic arm [1a © Stryker Ortho-
pedics]

Puc. 1: MAKO cocTouT 13 cuctembl
Kamep, pabouei CTaHUuM C KOMMbIOTEPOM
1 POBOTM3MPOBAHHOTO PyKOMOAO6HOrO
Mmanunynstopa [1a © Stryker Orthopedics]

npesonepaumMoHHbIM NaH1poBa-
HueM, 61aroaaps TO4HO BbINO-
HEHHOM pe3exumun KocTei u (3)
BO3MOXXHOCTb 06ECMEUUTb XUpypry
06BEKTUBHYHO MHTPAONEPALIMOHHYIO
06paTHyHo CBA3b, KOTOPas NO3BO-
NET ONTUMU3NPOBATL KMHEMATUKY
KOMNEHHOrO CcycTaBa v 6anaHcu-
POBKY MSITKWX TKaHei Npu 3aLmTe
BaXXHbIX CTPYKTYP [1].

KuhemaTuyeckoe BbipaBHUBaHUe
OnTumansHoe pacnonoxeHne
KOMMOHEHTOB 3HAOMPOTE3A U BOC-
CTaHOB/EHME KMHEMATHKK, MO BCEV
BUAWMOCTM, SIBNSIOTCS OfHUM U3
Haunboree BaXXHbIX (DaKTOPOB AN
XOPOLLIEro NocneonepaumoHHoro
pesynbTata npu apTponnacTmke
KoneHHoro cyctasa [9]. MoaTomy

B NOCNEHME FOfAbl NPOM3OLLNO M3-
MeHeHe napaaurMbl GUOMexaHuKu
W XMPYPrUYECKON TEXHMKM.

B Teuenure ponroro Bpemeru cun-
TanoCh, YTO HYXXHO BOCCTAHOBMTb
TOMBKO HENTPANbHYHO, MPSMYHO
KOHEUHOCTb C NepreHANKYNspHON
NMHKEN cycTaBa (MExaHN4eckoe
BblpaBHUBAHWE), 1 4TO OTKIOHE-
HWe 6onee Yem Ha Tpu rpagyca
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Fig. 2: Osteoarthritis of the left knee: The Mako system creates a 3D-model of the patient’s anatomy based on preoperative CT images in order to precisely
determine the bone resection, the implant size and the implant positioning

Puc. 2: OcTeoapTpuT NeBOro KONEHHOro cycTasa: cucTeMa Mako cospaeT 3D Moaenb aHaToMUM KONEHHOT0 CycTaBa nalyeHTa Ha 0CHOBE npeonepaumoHHbIx KT-1306paxkeHuii
[NS TOYHOTO ONPEeiENeHIst YPOBHS PE3EKLIMI KOCTH, pa3Mepa 1 PAcrioNoXKeH!st UMnnaHTaTa.

[11]. So, the orientation at the
mechanical axis is only a com-
promise and this is assumed to
be one reason for the limited
results.

In recent times, the concept

of the kinematic alignment
was developed, which aims

to restore the individual knee
anatomy and ligament tension,
to restore native knee kinema-
tics. For example patients with
bowed legs seems to benefit
from a slight varus alignment
of the prosthesis [12]. Using
this concept, the same amount
of cartilage and bone is re-
sected which is reconstructed
by the implant (true measured
resection technique). In several
prospective studies improved
clinical results based on “Pa-
tient Reported Outcome Meas-
ures” (PROMs) and a higher
satisfaction of the patients has
been demonstrated compared
to mechanical alignment
[13-16]. Using a robotic arm
assisted surgery, based on the
3D model of the patient’s knee,

the implant can be adapted

to the individual kinematics.
Furthermore, the accuracy of
the bone cuts can improve the
position of the implants and
achieve optimal mechanical leg
axes. The implant positioning
with robot-assisted implanta-
tion allows therefore for an
individual alignment and more
precise and reproducible re-
sults and seems to offer better
functional results [17].

MAKO Robotic Arm
Technology

Mako or The Robotic Arm
Interactive Orthopedic System,
originally developed by MAKO
Surgical Corporation, which
was acquired by Stryker Or-
thopedics (Mahwah, NJ) 2013,
was approved in 2008 by the
FDA (Food and Drug Adminis-
tration) [18]. Mako technology
can be used for total knee re-
placement (bicondylar) with the
Triathlon knee system (Stryker
Orthopedics) or for partial
replacement (patella-femoral

OT MEXaHNYECKOW OCH BbI3bIBAET
MOBbILUEHHbIA U3HOC M NPUBO-

IMT K PaHHEMY PaCLLTbIBAHMIO U
YMEHBLLEHWH NoKa3aTens Bbl-
XnBaemocTn umnnaxTartos [10].
Mo3aTomy Nto6oe OTKNOHEHNE OCK
NCNpaBnsfoCh BO BPEMs onepaum,
1 NONOXKEHNE MMNAAHTATA CTAHO-
BMJIOCb MEXAHMYECKM MAEANbHbIM.
B nocnenHee Bpems CTaHOBMUTCS
BCe 60nee 04EBUAHBIM, YTO TONBKO
okono 15% Bcex nauueHToB UMeoT
HeTPanbHy'o, NPSIMYHO OCb HOTK
nepen onepaumei [11]. Takum
06pa3oM, OpUeHTaLMs Ha Mexa-
HUYECKYH0 0Cb SBASETCS TOJBKO
KOMMPOMMCCHBIM PELLEHNEM, 1

9TO CHMTAETCS OAHOM U3 NPUYKH
HeyO0BNETBOPUTENbHBIX PE3Yfb-
TaToB.

B nocneaHee Bpems 6bina pas-
paboTaHa KOHLENUMS KNHeEMATH-
4eCKOr0 BbIPaBHWBAHWS, LIENbIO
KOTOPOro SIBNSIETCS BOCCTAHOBIE-
HWE UHAMBWZYaNbHON aHATOMUK
KONIEHHOTO CyCcTaBa W HanpsiKeHus
CBSA30K, TO €CTb BOCCTAHOBMEHME
NePCOHN(ULIMPOBAHHON KUHEMA-
TUKW KOMEHHOrO CycTaBa. Tak,
Hanpumep, NaunNeHTbI C COrHyTbIMM

HOramu MosyYatoT NPENMyLLECTBO
OT HECKOJIbKO BapyCHOr0 Momoxe-
Hug npoTtesa [12]. Mpu npuMeHeHun
9TOM KOHLENLmMK, pe3eumpyeTcs
Takoe KONM4eCTBO XpsLa v KocTH,
KOTOPOE BOCCTAHABNMBAETCS
UMMNAHTATOM (METOAMKA TOUHOIO
n3MepeHns 06bema pesekumm).

B HecKonbkux NPOCNEKTUBHBIX
WUCCneaoBaHnsX NOCPEACTBOM
onpocruka «Patient Reported
Outcome Measures» (PROMs)
661110 MPOAEMOHCTPHUPOBAHO YIyuY-
LUEHNE KIIMHUYECKNX Pe3yNbTaToB U
YAO0BAETBOPEHHOCTY NALMEHTOB MO
CPaBHEHWMKO C METOAOM MexaHnye-
CKOro BblpaBHuBaHus. [13-16].
[MocpeACcTBOM XMPYPrv C NOMOLLBIO
PO60TM3MPOBAHHOIO MaHMMYNSTOPa
Ha ocHose 3D MOfienu KoneHHoro
cycTaBa nauMeHTa, UMnaaHTar
MOXET 6bITb afanTUPOBAH K NHAK-
BUayanbHO KuHematuke. Kpome
TOr0, TOYHOCTb PE3ELMPOBAHMS
KOCTU MOXET YNyuLUMTb NONOXKe-
HWE UMNiaHTaTa 1 06ecneymnTb
ONTUMASIbHYH MEXaHMYECKYIO OCb
KOHe4HOCTU. Pa3mellienme uMnnaH-
TaTa ¢ NOMOLLbK0 PO6OTM3MPOBAH-
HO¥ CUCTEMbI NO3BONISIET, TAKUM
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Fig. 3: For bone registration during surgery optical markers are attached to the femur
and tibia for the duration of the surgery

Puc. 3: C uenbto naeHTudmkaumm KoCTHON TkaHb, BO BpEMS onepauni Ha 6efipe v ronexm
MPUKPENIEHbI ONTUYECKNE MAPKEPbI.

and unicondylar) with Mako
Restoris implants (Stryker Or-
thopedics) [19]. It consists of a
camera system, a workstation
and a robotic arm that supports
the implantation through a hap-
tic interface with a feedback
system [20] (Figure 1). This
semi-active robot system only
allows the operator to perform
the bone resection within the
limits specified in the preopera-
tive plan. This improves the
surgeon'’s ability to reproduce
the knee alignment and protect
essential soft tissue struc-
tures like the medial collateral
ligament, the posterior cruci-
ate ligament and the popliteal
artery [4, 22-25]. Internationally,
this technigue was used in
more than 50,000 knee surge-
ries until 2016 [21]. Because
the Mako system is currently
the most used robot worldwide
for arthroplasty surgery, the
study situation is comparatively
broad: The previous literature
for the robot-assisted Mako
operation show improvements

in terms of accuracy, soft tis-
sue balancing and outcome. In
unicondylar knee replacement
the robot-assisted technique is
able to reconstruct the posteri-
or tibial slope and the coronary
alignment much more accu-
rately [26-28]. The pain and
functionality improved post-
operatively [29]. In addition,
hospitalization and the revision
rate [30] could be reduced

and patient satisfaction [21]
increased compared to conven-
tional procedures.

For total knee replacement,
Mako provides more precisely
bone cuts, which leads to
predictable and reproducible
implant positioning with signifi-
cantly less deviations from the
preoperative planning [2]. In a
prospective cohort study, post-
operative pain was reduced,
the postoperative rehabilitation
was improved and an earlier
discharge from the hospital
was achieved in patients with
robotic-assisted total knee
arthroplasty [5].

06pa3oMm, NPOBECTY MHANBUAYaTb-
HOE BblpaBHWBaHMe 1 06eCTeUnTb
60ree TO4HbIE BOCMPONU3BOAMMblE
pe3ynbTathl, YTO, O4EBUAHO, AAET U
nyywmre PyHKUMOHANbHbIE PE3yb-
TaThl [17].

TexHonorusi po60TN3MPOBAHHO-
ro MaHunynstopa Mako

Mako unu PoboTu3mnposaHHas
PYy4Hast UHTEPaKTUBHAS OpPTONEaN-
YecKas cucTema, nepBoHaYanbHo
paspaboTanHas MAKO Surgical
Corporation 1 npuobpeTeHHas
Stryker Orthopedics (Masa, Hbto-
[I>xepeu) B 2013, 6b1na 0gobpeHa B
2008 rogy FDA (YnpasneHuem no
HaA30py 3a Ka4eCTBOM NPOLYKTOB
v nekapcts) [18]. TexHonoruo
Mako MOXXHO 1cnonb3osathb Ans
TOTaNbHOrO (ABYXMbILLENKOBOrO)
9HAONPOTE3NPOBAHUS KONIEHHOTO
CyCTaBa C MOMOLLbI CUCTEMBI
Triathlon (Stryker Orthopedics)

WNK BN YacTu4HoM (natennode-
MOPasbHOW 1 OJHOMBILLENKOBON)
apTponnacTuku ¢ nomoLbio Mako
Restoris implants (Orthopedics
Stryker) [19]. Mako cocTonT 13
CUCTEMbI Kamep, paboyen CTaHLum

C MaHUMYNSTOPOM W KOMMbIOTEPOM,
C MOMOLLbHO KOTOPOrO XMPYpr Yepes
TaKTU/bHbI CTEPEOTAKCUYECKMIA
WHTEPENC C CUCTEMOI 0BPaTHON
CBSA3W OCYLLECTBNSAET UMMNaHTa-
umio [20] (Puc. 1).

OTa noayakTmeHas po6oTU3Mpo-
BaHHas CUCTEMA NO3BOMSET onepa-
TOPY BbINOJHATH PE3EKLMIO KOCTH
TOMBKO B Npefenax, yka3aHHblX B
npesonepaLmoHHOM nnaxe. 310
yAyyLLaeT CnocobHOCTbL XMpypra
BOCMPOM3BOAUTb BbIPaBHMBAHNE
KONeHa W 3almLaTh MArkue TKaHu,
Takue Kak MefumanbHas konnare-
panbHas cBs3ka, 3aAHAs KPecTo-
o6pasHas cBs3ka 1 NOLKONeHHas
aptepus [4, 22-25]. [lo 2016 ropa
BO BCEM MUpE 3TOT METOS y>KE Obln
NPUMEHEH Ans BbINONHEHNs 6onee
dem 50 000 onepaumit Ha KONEHHOM
cycrase [21]. lMockonbky cuctema
Mako B HacTosLLEee Bpems sBnseT-
€S HaMboMEee LMPOKO UCMOMb3ye-
MbIM B MMpe pO60TOM Ans apTpo-
NAACTUKK, NPOBEAEHO LOCTATOUHO
WUCCrEea0BaHMI STOUTEXHOMOMUM.

B umetoLLeiics nuTeparype, no-
CBSILLEHHOM PO6OTU3MPOBAHHON
Xupypriyeckoit TexHonorum Mako,
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MAKO Operation Technique
In order to prepare for surgery
a CT Scan of the affected joint
and leg (with hip and ankle)

is first carried out in order to
create a virtual, patient-specific
3D model of the patient’s knee
anatomy including anatomical
landmarks such as the trans-
epicondylar axis, the posterior
condylar axis and the mechani-
cal axis [2, 4, 24]. This allows
for a precise planning of bone
resection, implant size and
implant positioning (Figure 2).

This usually happens about

1-2 weeks before surgery.
After the usual preparation for
surgery and the common ap-
proach to the knee joint, optical
markers are attached to the
femur and tibia for the duration
of the surgery (Figure 3). The
navigation system with infrared
camera uses these markers

to identify the position of the
bones and knee joint during
the surgery. The rotation center
of the hip and the ankle are
defined and a total of 80 points
on the articular surfaces of the
femur and tibia are recorded
with a probe (Figure 4). This
entire process takes less than
5 minutes and produces a very
precise picture of the bone
anatomy by matching the 3D
model. The ligament tension

is determined in different joint
positions. The software virtu-
ally calculates continuously the
distance between the planned
components. Ligament balanc-
ing can now be included in

the planning process and the
implant position adapted to the
individual balancing situation
and anatomy of the knee joint.
Each individual parameter can
be changed three-dimension-
ally in 0.5 mm or 0.5° steps.
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This allows for an optimal joint
stability over the entire range
of motion. When this virtual
planning has been optimized
and finalized the robotic arm is
moved to the operating table
and the calibration is checked
again with an error tolerance
of less than 0.5 mm. In case
of total knee replacement the
saw cuts are made with the
help of the robotic arm orin
case of partial knee arthroplas-
ty the prosthetic bed is milled.
The surgeon always guides the
instrument. The robot specifies
the correct and planned saw
plane and prevents the saw
from being set incorrectly. It
also prevents resection outside
the defined resection area by
automatically stopping the
device. After all saw cuts have
been made, the trial prosthesis
is inserted. The correct fit and
the correct ligament stability
are dynamically checked and
objectively evaluated again
(Figure 5). Should deviations
occur, the system can correct
them at any time. Finally, the
original prosthesis could be
implanted (Figure 6).

If a partial replacement (uni-
condylar or patello-femoral) is
performed the transition zone
between healthy cartilage

and implant can be precisely
aligned for a smooth surface
(Figure 7). Therefore, the sur-
face of the healthy cartilage is
determined and the implant is
positioned flush to the surface
to create a smooth transition
from the femoral component to
the anterior edge of the femo-
ral condyle [32].

Own Experiences and
Conclusion
In our hospital, robot-assisted

OnmMcaHbl ee NpenMyLLecTsa ¢
TOYKMW 3PEHNst TOYHOCTK, BanaH-
CUPOBKM MSITKIX TKaHe 1 pesyrb-
TatoB. [1pn 0JHOMBILLENKOBO
apTPONAACTMKE KONEHHOro cycTaBa
pO60OTU3MPOBAHHAS METOAMKA
cnoco6Ha BOCMPOM3BECTY 3aHNN
HaKmnoH 601bLUE6EepLIOBOI KOCTH

1 BbIpaBHMBaHWe ropasao TouHee
[26-28]. [oaTomy 60neBoM CHAPOM
YMEHBLIAETCS, a (PYHKLMOHASb-
HOCTb MOCNE OMepaumuy yyuLiaeTes
[29]. Kpome TOro, Bpems rocnu-
TanM3auum CoKpaLLaeTes, Takxe
Kak 1 nokasarenb pesuauii [30], a
YAOBNETBOPEHHOCTb NALNEHTOB
[21] yBenuumBaeTCs No CpaBHEHNIO
C 06bI4HbIMY BMELLATENbCTBAMM.
Mpu TOTANEHOM 3HAOMNPOTE3NPO-
BaHWK KoMeHHoro cycrasa, Mako
obecneunsaet 6onee TOUHbIE
Onunbl KOCTEM, YTO NPUBOJMT K
NpeLCcKkasyeMoMy 1 BOCPON3BOAN-
MOMY TOYHOMY NO3MLMOHMPOBAHUIO
“MNaHTaTa co 3HaunTEeNbHO MEHb-
LUAMK OTKITOHEHMSAMM OT Npefo-
NepauMoHHOro NNaHUPOBaHMs

[2]. B npocneKTMBHOM KOTOPTHOM
nceneoBaHnum 601€BOM CUHAPOM B
nocneonepaLvoHHOM neproae 6bin
MeHee BblpaXKeHHbIM, Mocneonepa-
LIMOHHas peabunurauuns Npoxoanna
ObICTpee, 1 NauneHTsbI nocne
PO6OTU3MPOBAHHO TOTAMbHOM
apTPONAACTMKM KONIEHHOr0 cycTaBa
BbINUCLIBANICH 13 BOMbHULbI
paHbLLe [5].

OnepaumnoHHas TexHuka MAKO

C uenbto NOAroTOBKM K Onepaumu
BHa4asne NpoBOANTCS KOMMbKOTEP-
Hast ToMorpachus NOPaXKEHHOTo
CcycTaBa W BCeW KOHEYHOCTH (C
6edpoM W NOABIXKOM), 4TO6bI CO3-
[aTb BUPTYasbHYHO, CNeLNGUUHYIO
AN NauUMeHTa TPEXMEPHYHO MOJENb
aHaTOMMK KONEHHOro CyCTaBa,
BKJTKOYAIOLLYI0 aHATOMMYECKNE OpH-
EHTMPbI, TaKWe KaK TPaHCEMUKOHAM-
nApHas oCb, 3aAHSAS MbILLENKoBas
OCb ¥ MEXaHWYecKas och [2, 4, 24].
70 NO3BONISET TOUHO CMIAHK-

OpToneaunyeckas xupyprus

poBaTb 06bEM PE3EKLMM KOCTH,
pasMmep UMnnaHTaTa v ero ontu-
MarbHoe pacnonoxenue (Puc. 2).
O6bI4HO NNAHMPOBAHIE BbIMOSHS-
eTcs 3a 1-2 Heflenm [o onepauuu.
Mocne 06b14HOM NOATOTOBKM K
onepauuy 1 BbINOHEHUS 06LLero
[OCTYNa K KONEHHOMY CyCTaBy, K
6eapeHHoM 1 6onbLue6epLOoBO
KOCTSIM Ha BpEMS BMELLATENb-
CTBa NPUKPENAKTCH ONTUYECKME
Mapkeps! (Puc. 3). HasurauuonHas
cucTeMa C MHApakpacHon kame-
PO MCMONb3YET 3TV MapKepbl AN
onpeneneHus NosnoXeHnst KocTei
W KONEHHOTO CycTaBa BO BPeMS
onepauum.

C nomoLubto 30HAA ONpeaenseTcs
LieHTp BpaLyeHus 6efpa 1 roneHo-
CTOMHOTO CyCTaBa, Ha CyCTaBHbIX
NOBEPXHOCTAX Bedpa v ronexu
PerncTpUpyrTCS, B 0BLLEHA CROX-
HocTH, 80 Touek (Puc. 4). Becb aT0T
MpOLECC 3aHUMAET MEHEE 5 MUHYT
W [AeT 0YeHb TOUHYHO KAPTUHY aHa-
TOMWM KOCTY C NOMOLLbIO COOTBET-
cteyroweit 3D mopenn. Onpenens-
€TCS HaTSKEHWE CBA3OK B CycTaBe
B pa3HbIX NONOXeHusX. Mporpamm-
HOE 06€CNeYEHNE MPaKTUYECKN He-
MPEPbIBHO PacCHMTLIBAET PAcCTOs-
HUE MeXy KOMMOHEHTaMu. Takxe
B NPOLIECC NNAHNMPOBAHUS MOXET
ObITb BK/TKOYEHa 6anaHeupoBka
CBAI30K, & NOMOXEHWe UMnnaHTaTa
afanTupyeTes K MHAMBUAYaNbHOM
GanaHcvpoBKe M aHaTOMKUM KOMEH-
HOro cycTasa. Kaxablii 0TAeNbHbIA
napameTp MOXeT 6bITb M3MEHEH
TPeXMepHo ¢ Lwarom 0,5 MM nnu
0,5°. 310 No3BONAET 0BECNEUNTD
ONTUMANbHYHK CTAabUNBbHOCTB CyCTa-
Ba BO BCEM [Mana3oHe BWXEHNS.
lMocne 3aBepLueHs 1 ONTUMK3a-
LM BUPTYaNbHOIO NNaHNPOBaHMS,
Po60TU3NPOBAHHDI PYKONOAOBHbIN
MaHWNynsTop NEPEMELLAETCS K
Onepaum1oHHOMY CTOAY, U CHO-

Ba NPOBEPSETCS KanMbpoBKa ¢
norpeLHocTbo Meree 0,5 mm. B
Cry4ae NoJHOK 3aMeHbl KONeH-
HOro cycTaBa Crnfibl KOCTER, a B
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surgery with the MAKO has
become firmly established in
primary knee arthroplasty. The
short- and midterm results are
very promising. We observe
faster pain relief and rapid
recovery in these patients and
an excellent function. So, in
our opinion, robot-assisted total
and partial knee replacement
with the MAKO system seems
to be a major improvement.
Further studies are needed to
investigate the long term out-
come and implant survival rate.
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Fig. 6: Postoperative x-rays in a moderate varus knee
Puc. 6: MocneonepaunoHHas peHTreHorpadns KONeHHoro cyctasa B YMEPEHHO BapyCHOM

MNOJIOXXEHUMN.

Cry4ae 4acT14HON apTPONAacTHKu
KONEHHOro CycTaBa, NoAroToBKa
noxa ANg UMNnaHTara, npon3eo-
ASTCS C MOMOLLbK PO60TU3MPOBaAH-
HOro MaHunynsTopa. Hanpasnset
WHCTPYMEHT BCerfa xvpypr. Po6oT
OnpenensieT 3annaH1poBaHHyHo
PEXYLLYO HANPaBNSIOLLYIO UMbl U
NpefoTBPaLLAeT ee HenpaBuibHYH
HaCTpoMKy. YT0 Takxe npepoT-
BpaLLaeT pe3ekumio 3a npefenamum
HaMeYeHHOr0 YPOBHSI C MOMOLLbHO
aBTOMATU4ECKON OCTAHOBKM
paboTbl ycTpoiicTsa. lMocne Toro,
KaK 6blnu CAenaHsbl BCe ONulbl, pas-
MeLLaeTcs npo6HbIiA NPOTES.

MpaBubHOCTb NONOXEHNS NPO-
T€3a W CTabWMbHOCTb CBA3OK AN-
HaMWU4YeCKI NPOBEPSKOTCS U CHOBA
06BEKTMBHO OLeHnBaoTCs (Puc. 5).
B cnyyae BO3HMKHOBEHMS OTKIIOHE-
HWIA, cucTema B NHOB0E BPEMS MO-

XET X ucnpasunTb. TONbKO nocne
3TOr0 MOXET 6bITb UMNNAHTUPOBAH
OCHOBHO npoTes (Puc. 6).

Ecnv BbINONHSAETCS YacTU4Has
apTponnacTuka (OAHOMbILENKoBas
unu natennocgemopansHas), nepe-
X0[Has 30Ha Mex Ay 340PO0BbIM
XPALIOM M UMMNAHTATOM TLUATENb-
HO BbIPaBHMBAETCS A0 MONYYEHMS
rnagkon nosepxHocTy (Puc. 7).
3arem onpenenseTcs NOBEPXHOCTb
310pOBOr0 Xpsila M MMNiaHTaT
yCTaHaBNMBAETCA 3aNOANMLO C
MOBEPXHOCTBIO, 4YTOObI CO3AATH
NNasHblii Nepexop 0T 6epeHHOro
KOMMOHEHTA K NEPESHEMY Kpato
Mbilenka 6eapa [32].

Co6CcTBEHHDIN OMBIT U
3aKnioyeHne

B Hawwet knuHuke po6oTn3npo-
BaHHas XMpyprus C NOMOLLbHO
MAKO wmpoko npuMeHseTcs npu
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MeXaucuunnuHapHoe

Interdisciplinary
Management of
Diverse Non-Varicose
Venous Diseases

Management of diverse non-varicose venous
diseases and the need of an interdisciplinary
vascular medical (comprising open vascular-
surgical and image-guided) approach -

a representative selection of cases including
their challenging management

Keywords: Non-varicose
venous diseases, vascular
medical management, vascular
surgical intervention, image-
guided approach

Abstract

The aim of this representa-
tive and extraordinary case
series is the practice-relevant
demonstration of case-specific
characteristics, in particular, the
patho-anatomical, degenera-
tive, inflammatory and/or ma-
lignant profile of non-varicose
venous diseases with need of
a therapeutic approach using
interdisciplinary vascular medi-
cal management in a tertiary
center of vascular medicine.

Patients and Methods: In the
Division of Vascular Sur-

gery (Department of Gen-
eral, Abdominal, Vascular and
Transplant Surgery), selected
patients with specific non-
varicose venous disorders and

their patient- and finding-speci-
fic characteristics were regis-
tered, data and parameters of
the diagnostic and therapeutic
management were document-
ed, and both the short- (i.e.,
postoperative) and long-term
outcomes were assessed in
this prospective patient cohort
study (design).

Results (specific case descrip-
tions): 1) A b4-year old woman
experienced a mid-term, rela-
tively tumor-stable outcome (5
1/2 years) of a leiomyosarcoma
of the inferior vena cava (IVC)
with hepatic infiltration and
pulmonary metastases after
multimodal approach compris-
ing former successful surgical
intervention (segmental resec-
tion of the IVC), liver resection,
tumor thrombectomy within
the hepatic veins), re-operation,
local tumor ablation as well

as chemotherapy. 2) A 61-
year old woman with invasive

CocyaucTas xupyprus

BefleH1e HeBapUKO3-
HbIX 3a00neBaHui

BEH

BepneHue HeBapMKO3HbLIX 3a00neBaHuii BEH 1
Heo6X0AUMOCTb MEeXXAUCLMNNIMHAPHOK Tepanuu
(oTKpLITOro XMpPypruyecKoro BMelaTenbCTBa 1
9HA0BACKyNAPHLIX NpoueAyp NoA BU3yanusawu-
OHHbIM KOHTpOJIeM): penpe3eHTaTMBHas BbIOOpKa
CJIOXHbIX ANA NeYyeHUs cnyyaes

KnioyeBble cfioBa: HeBapHKo3-
Hble 3a60neBaHNs BeH, BeJieHue
3a60/1eBanmii COCY0B, XMpypriye-
CKOe BMELLATeNLCTBO Ha COCYAaX,
AOCTYN NOA BU3yan13aUnOHHbIM
KOHTpOMEM

Tesucel

Llenbto onucanns psaa penpe-
3EHTATUBHbIX U MHTEPECHBIX
KITMHUYECKMX CAy4aeB SBASETCS
LEMOHCTPALUMA CNIELMPUUECKMX
XapaKTepuUCTHK, B YaCTHOCTH,
naTonoroaHaToM14ecKoro, fere-
HEpaTWBHOr0, BOCMANMTENBHOIO U
/ VAN 3110KA4ECTBEHHOO NPOUNA
HEBapWKO3HbIX 3a6051EBaHNI BEH, W
HEOB6X0AMMOCTY UX MEXAUCLMMNK-
HapHOrO NEYeHNs B CreLmanmampo-
BaHHOM COCYAMCTOM LieHTpe.

MaumneHTbl M METOAbI: B OTAENEHNM
COCYAUCTON XMpyprum (LeHTpa 06-
Lien, aboMUHAMBHOW, COCYAUCTON
W TpaHCNNaHTaUMOHHO XUpypPru)
bl 0TOBPAHbI W ONMCaHbI Nauw-
€HTbI C HEBAPWKO3HbIMK 3a60neBa-
HWSIMU BEH, flaHHbIE MPOBEAEHH]]

AWArHOCTUKK U NeYeHnd; B Xoae
9TOr0 NPOCMEKTMBHOrO KOrOPTHOrO
ncenenoBaHusa 6bin OueHeHbl Kak
KpaTKoCPOUHble (T.e. nocneone-
PAUMOHHbIE), TaK W OTAANEHHbIE
pesynbTarthl.

PesynbTaThl (on1canue otobpaH-
Hbix cnyyaes): 1) Y 54-neTHeil
MauMEHTKN MONYYEH CPEAHECPOY-
HbIiA, CTAOMMbHBIA OTHOCUTENBHO
pasMepOoB ONyXonu, pesynbTar

(5 1/2 neT) npu neomnocapkome
HWXXHei nonoit BeHbl (HMNB) ¢
NeYeHOYHON MHUNbTPALNENR 1
NEeroYHbIMM MeTacTasamu nocne
MYNbTUMOAANBHOIO NEYEHNS,
BKJTOHAIOLLIEro YCMeLIHoe X1pypru-
4ecKoe BMeLLATENbCTBO (CermeH-
TapHyo pesekumto HIMB), peaekumto
MNeYeHU, TPOMOIKTOMUIO B NEYEHOY-
HbIX BEHAX, MOBTOPHYH Onepauuio,
NOKambHYH abnsumio Onyxonu, a
TaK>Ke XMMUOTepanmo.

2) Y 61-neTHe# XEHLWMHBI C
WHBA3MBHOW KapLMHOMOW HaAMo-
YeYHUKOB C nopaxernem HIMB
NpOBEAEHa YCreLHas pe3exuns
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Fig. 1 Relevant images related to Patient 1: a: Preoperative coronary CT scan of the abdomen showing tumor lesion obstructing lumen of the IVC; b: Intra-
operative situs: Hepatic metastasis; c: Intraoperative situs: Leiomyosarcoma of IVC; d: Intraoperative situs: Vascular reconstruction of IVC with Dacron
- PTFE-graft to reconstruct left renal vein

Puc. 1: MI3o6paxeHns, cBsi3aHHble ¢ nauneHToM 1: A: npegonepaumorHas KT 6proluHoiA nonocTy, nokasbisaroLast onyxonb, kotopas 6nokupyet npocseT HIB; B: ViHTpaone-
PaUMOHHbIN BUA: NeYeHOUHbIe MeTacTasbl; C: iHTpaonepaumnoHHbin BuA: neiomuocapkoma HIB; D: MHTpaonepaumoHHbii BUA: pekoHCTpyKums HIMB ¢ nomowybto Dacron PTFE-

TpaHcnnaHTaTa

adrenal carcinoma invading
the IVC underwent success-
ful resection of the tumour
mass and reconstruction of
IVC with tumor-free long-
term outcome of more than 7
years. 3) A 65-year old patient
underwent a palliative 2-side

hybrid approach (endovascular
image-guided and vascular
surgical intervention) because
of paraneoplastic thrombo-

sis of the superior vena cava
caused (SVC) by bronchogenic
carcinoma-induced compres-
sion, with open-surgery guided

onyxonu 1 pekoHcTpykuus HIMB ¢
nocneayoLLMM 6e3peLmanBHbIM
nepuofom 6onee 7 ner.

3) 65-NeTHUIA NALMEHT NepeHec
nannuaT1BHoe BYXCTOPOHHEE
TMOPUAHOE NeYeHme (3H[oBa-
CKYNSPHOE BMELLATeNbCTBO N0
BM3yanM3auMOHHbIM KOHTPONEM 1

onepaumio Ha cocyaax) no noBogy
napaHeonnacTu4eckoro Tpombosa
BEpXHeii nonoi BeHbl (BIMB), BbI-
3BAHHOIO ee KOMMPEeCCcHei BCNes-
CTBWE BPOHXOrEHHOM KapLMHOMBI,
vepe3 OTKPbITbI XMpypPruveckuii
LOCTYN NOA BU3yann3aLnOHHbIM
KOHTPONEM YePEe3 NEBYIO IPEMHYIO
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access to the left jugular vein
for thrombectomy and trans-
femoral placement of a stent
within the stenotic segment

of the (SVC) and left brachio-
cephalic vein. 4) A 50-years

old female was diagnosed

with a rare aneurysm of the
popliteal vein causing recurrent
episodes of pulmonary embo-
lism, which should be included
into differential diagnosis. Its
management may warrant a
hybrid vascular and endovascu-
lar approach.

5) A 66-year old man showed
venous aneurysmatic malfor-
mation of the thoracic wall as
rare cause of pulmonary embo-
lism (native manifestation of an
aneurysmatic venous bundle
at the proximal segments of
the right brachial, axillary and
subclavian veins), which was
approach by i) transfemoral
image-guided embolization and
ii) ligation of the aneurysmatic
neck.

6) A 64-years old male patient
had rare horseshoe kidney

and doubled right kidney who
underwent initially an R2 resec-
tion of renal cell carcinoma
(regional hospital) with tumor
thrombus within IVC followed
by a multimodal protocol
including organ-extending RO
resection at the former R2
resection site, extirpation of
the tumor thrombus and recon-
struction of IVS using xenoge-
neic patch plasty.
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Conclusion: The complex cases
demonstrate impressively

the challenge, which need
competent interdisciplinary
management in diagnostics,
decision-making and therapeu-
tic splitting not rarely planned
as hybrid procedure and mostly
performed within a center of
vascular medicine recommmend-
able for a favorable outcome.

Introduction

Non-varicose venous diseases
with need for vascular surgical
therapy is — though rarely oc-
curring — a fascinating group of
specific diagnoses, for which
there is a lack of extensive
management experiences with
regard to diagnostic work-up
and therapeutic approaches
due to its low incidence.

However, these findings can
occur and be diagnosed in daily
clinical/vascular medical prac-
tice sooner or later and may,
thus, become of great impor-
tance, in particular, if they have
to be appropriately managed

in an emergency setting. The
objective of this article is to
review representative but rare
profile of pathological non-vari-
cose venous conditions based
on selected references from
the literature and the experi-
ences obtained in the partially
complex diagnostic and thera-
peutic management of the
mostly challenging diseases.

BEHY C LieNbio TPOMOIKTOMMM, W
TpaHcemoparbHOro pasmeLe-
HUSi CTEHTA B CTEHO3MPOBAHHOM
cermenTe (BIB) v nesoit 6paxmoue-
banbHoi BeHe.

4) Y naumenTkun 50-Tv neT 6bina au-
arHocTMpoBaHa peakas aHespuama
NOAKOJNIEHHOW BeHbI, BbI3bIBAOLLAS
NOBTOPSIOLLMECS ANM30AbI NErOY-
HOW 3M60MK, YTO NOTPE6OBANo
npoBeaeHus audpepeHumnansHon
AMArHoCTMKK. JleueHue BKIHOYaNo
TMOPUAHOE — XMPYPrYECKOe !
9HL0BACKYNSPHOE BMELLATENLCTBO.
5) Y 66-NeTHEr0 My>X4nHbI 06HA-
PY>KeHa BEHO3Has aHeBpU3MaTH-
yeckas ManbgopMauns cocysos
CTEHKM TPYAHON CTEHKM Kak peakas
npuYnHa TPOMBO3IMBOMK NIErO4HOM
apTepum (HaTUBHbIE NPOSIBIIEHNS
aHEBPM3MATUYECKOr0 BEHO3HOMO
nyyKa B NPOKCUMANbHbIX CErMEHTax
npaBoi NNe4eBOA, MOAMBILLEYHO 1
MOJKIIOYNYHOM BEH), KOTOpas Bbina
yCTpaHeHa C MOMOLLbHO i) TPaHC-
themoparnbHoi aMbonn3aunm nog
BM3yann3auMOHHbIM KOHTPOEM U i)
JMrMPOBaHUS aHEBPU3MATUYECKOM
M

6) 64 - neTHeMy nauueHTy ¢ noa-
KOBOOGPA3HOW NOYKON W Y ABOEHHOM
Npasoit NOYKOM NOCHE NepBOHa-
YanbHOM pesekumn R2 noyeyHo-
KNETOYHO KapLMHOMbI B 60/bHULE
MO MECTY XWTENbCTBA, C ONyX0-
nesbIM TPOMB030M B HIB 6biso
NPOBEAEHO NIEYEHNE N0 MYNIbTUMO-
AanbHOMY MPOTOKONY, BKIOYAtOLLE-
MY pacLumpeHHyto pesexumto RO B
0611acTh NepBOHAYANbHON pe3ek-
UM R2, akcTMpnaumio onyxonesoro
Tpom6ba u pekoHeTpykumto HIMB ¢

CocyaucTas xupyprus

MOMOLLBIO KCEHOrEHHOW 3annaTHO
MNacTUKK.

3aknoyenue: CnoxHble cnyvam
SICHO AEMOHCTPUPYHOT HEOOXOAN-
MOCTb KOMMETEHTHOrO MEXANCLMN-
NAMHAPHOr0 NOAX0AA K ANarHocTH-
K€, MPUHATUIO TepaneBTUYECKMX
PELLEHWIA U HA3HAYEHMIO BMELLA-
TENbCTB, KOTOPbIE HEPEAKO NNaHK-
pyrTCS Kak rnbpuaHas npoueypa,
W, B OCHOBHOM, BbIMOMHAOTCS B
cneumanuanpoBaHHOM COCYANCTOM
LIEHTPE C LieMbto NoNyyeHus 6naro-
MPUSTHOrO Mcxoda.

BeepaeHune

HeBapuko3Hble 3a60NneBaHms BEH,
TpebyroLMe XMPYpPruveckoro neye-
HUSI, XOTS U PeAKo BCTPEYarTCs,
ABNAKOTCA 0CO60M rpynnoit anarHo-
30B: BCNIEACTBWE HU3KOI 3a60MneBa-
€MOCTM, HAKOMNEeH Hel0CTaTOUHbIN
OMbIT AMArHOCTUKM M METOI0B
Tepanuu Takoi natonoruu. OaHako
Takue COCTOSIHWUS BCTPEYAKTCS U
AMarHoCTUPYHOTCS B MOBCELHEBHOM
KIMMHWYECKO MELNLIMHCKO MpaK-
THKe 1 TPEebYHOT, 0COBEHHO B 3KC-
TPEHHOM CUTyaLmMK, Haanexatlero
nevenus. Lienbto aaHHoi cTaThu
ABnsieTcs 0630p Penpes3eHTaTmB-
HbIX, HO PEAKO BCTPEUAKOLNXCS
HEBAPUKO3HbIX 3a060NEBaHMI BEH,
CAENaHHbIN Ha OCHOBE NNTepaTypbl
1 OnbITa, MOMY4YEHHOTO NpU Npo-
BEJIeHUM IMarHOCTUKM U NEYeHus
Hanbonee CNOXHbIX Cly4aes.

MauneHTbl M MeTOABI

B oTAeneHun cocyamcTomn xupyprim
(ueHTpa 06LLeit, abAOMUHANBHOMN,
COCYAMCTON W TPAHCMNAHTALMOH-
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Fig. 2: Images relevant for case 2: a: CT scan: Tumor infiltration of the VCI up to the right atrium

CocyaucTas xupyprus

(blue arrow); b: Extirpated tumor thrombus from IVC as ex-
situ sopecimen; c: Intraoperative situs: Lateral venorrhaphy of IVC after cavotomy for removal of tumor thrombus

Puc. 2: V3o6paxkeHns, oTHocawmecs K cnyyato 2: A: KT: onyxonesas nHchunbTpauns HIMB 1o npasoro npeacepans (cuusis ctpenka); B: yaaneHHbiin onyxonesblid Tpom6 u3 HIMB
Kak ex-situ npenapart; C: HTpaonepaumnoHHbIit BUA: natepasnbHas seHoppadus HIB nocne kaBoToMmn € Lenbio yaaneHus onyxonesoro Tpomoa

Patients and Methods

In the Division of Vascular
Surgery (Department of Gen-
eral, Abdominal, Vascular and
Transplant Surgery), selected
patients with specific non-
varicose venous disorders and
their patient- and finding-specif-
ic characteristics were regis-
tered, data and parameters of
the diagnostic and therapeutic
management were document-
ed, and both the short- (i.e.,
postoperative) and long-term
outcomes were assessed in
this prospective patient cohort
study (design).

Statement

Study was performed accord-
ing to the guidelines of the
Declaration of Helsinki for Bio-
medical Research from 1964
and its further amendments as
well as the poldyic and further
regulations of the Institutional
Review Board. Patients’ care
was subject of Good Research
Practice — their data were
evaluated and presented ac-
cording to the requirements of
Good Research Practice.

All patients signed consent
form after adequate talk on the

HOW Xupyprin) 6b1nn 0TOGPaHBI

1 ONUCaHBI NALWEHTbI C HEBAPK-
KO3HbIMM 3260M1EBAHNSMM BEH,
3aL0KyMEHTUPOBAHbI Pe3ynbTaThl
WX KIMHU4YeCcKoro obcnefoBaHus

W NPOBEAEHHOE NeYeHIe; KpaTko-
CPOYHbIE (T.€. NocneonepaLmoH-
Hble) ¥ JONTOCPOYHbIE Pe3ynbTarthl
OLieHeHbI B MPOCMEKTMBHOM KOTOPT-
HOM ([M3aiiH) uccnefoBaHNm.

3asBneHne 3TUYECKOro
KoMuTETa

Viccneposanue npoBOAMNOCH B
COOTBETCTBUM C NPUHLUMNAMM XeNb-
CUHKCKOW feknapauum o 6uomeu-
LIMHCKMX uccneaoBaHmsx ot 1964

rOfa v ee AanbHemwnx nonpasok,
a TaKxXe NonUTUKOM M APYrMM Mo-
NOXXEHUSIMK VIHCTUTYLMOHANBbHOMO
HabntofatensHoro coBeta. PaboTa
C nauveHTamm COOTBETCTBOBANA
MpYHUMNaM Haanesxallen uceneao-
BaTENbCKOW NPaKTUKK: UX faHHble
6GbINW OLEHEHbI 1 NPEACTABNEHbI B
COOTBETCTBUM C €€ TPEBOBAHUSAMM.
Bce naumeHTsl nognmcanu uHdop-
MMPOBAHHOE Cornacve nocne npes-
BapuTenbHON 6ecefbl 0 MpoLeaype
MOA BU3yann3aLMOHHbIM KOHTPO-
NEM / XMpypruveckom BMeLlaTeb-
CTBE W 4acTOTe, CEPLE3HOCTY W
XapakTepe OCNOXKHEHWA B KaXXAOM
KOHKPETHOM Cryuae.



Vascular Surgery

image-guided/surgical interven-
tion and the frequency, severity
and profile of its complications

as appropriate.

Results (case presentations)
Case 1:

Primary leiomyosarcoma of the
inferior vena cava (IVC) was
diagnosed in a 54-year-old slim
sporty female who was admit-
ted to Magdeburg’s University
Hospital and had been com-
plaining on vague epigastric
discomfort of four-weeks dura-
tion, nausea, and deterioration
of the general condition. Medi-
cal history was not significant
for previous surgery or major
illness. Routine blood and urine
examinations were normal.
Contrast-enhanced computed
tomography of abdomen and
thorax revealed surprisingly a
huge hepatic lesion adherent to
IVC (Figure 1a) (1) with multiple
lesions in the liver in segments
1, 4 and, 7 measuring about 2
cm, 4 cm and 6 cm in diameter,
respectively. The patient un-
derwent percutaneous biopsy
of the mass, which revealed a
smooth-muscle tumor. In ad-
dition, a retroperitoneal tumor
mass was found, and surgical
exploration was advised by the
interdisciplinary tumor board.
Tumor lesion was completely
resected en-bloc including the
hepatic metastases (Figure 1b
and c) (1). The defect in the
IVC was reconstructed using
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PTFE graft (Figure 1d) (1). The
histopathological investigation
confirmed the diagnosis of leio-
myosarcoma metastatic to the
liver with RO resection status
at the hepatic tumor resection
site.

Postoperatively, the patient
developed chylous ascites

and lymphocele, which was
managed conservatively by an
initial attempt of middle-chain
triglyceride (MCT) diet. After

3 years, the patient suffered
from increasing ascites-related
symptoms. Abdominal CT scan
revealed recurrence of meta-
static tumor growth within

the liver as well as pulmonary
metastasis (resembling military
lung appearance). Tumor board
decision focused onto surgical
re-exploration for symptomatic
relief of lymphocele follow-

ing by postoperative adjuvant
radio-chemo therapy. Intraop-
eratively, the lymphocele has
been marsipulized. Hepatic
metastasis using open he-
patic resection followed by
postoperative brachytherapy
with 15 Gray. For the pulmo-
nary metastases, the patient
received chemotherapy using
Ixoten and Doxorubicin/DTIC.
Several months later cerebral
metastasis was detected by CT
scan. The patient underwent
craniotomy with resection of
cerebral tumor lesion.

Patient died from recurrent and
extensive tumor growth locally

PesynbTathl (OnuUcaHue KnuHuye-
CKMX Cny4aes)

Knunuueckuin cnyyai 1:
MNepBuyHas neiommocapkoma
HW>XXHeit nonoit BeHb! (HIMB) 6bina
AMarHocTMpoBaHa y 54-neTHei
CTPOHOM CNOPTUBHOM XXEHLLUMHbI,
koTOpas 6bina rocnMTanu3vpoBa-
Ha B YHWUBEPCUTETCKYHO KIMHUKY
Margebypra ¢ >xanobamu Ha
HeonpeaeneHHbIi AMCKOMAOPT B
anuracTpanbHoi 061acTy B Teue-
HWE YeTbIpPe HeLeb, TOLHOTY U
YXYALLEHWE 0BLLEr0 COCTOSHMS.

B aHamHese He 6bI0 Xupypruye-
CKMX BMELLATENbCTB MK Cepbes-
HOro 3abonesaHusi. PyTuHHbIE
aHanu3bl KpoBM 1 MOUM BbINn
HopMasbHbIMK. KOHTpacTHas KoM-
NbtoTepHas ToMorpagms GPIOLLHON
NOMOCTH W PYAHON KNETKN HEOXM-
LaHHO BbISIBKNA OrPOMHOE 06paso-
BaHWe B NEYEHM, MpopacTaroLLee B
HIB (Puc. 1a) (1), ¢ Heckonbknumu
ouyaramu B cermeHtax 1,4 u 7, pas-
MEPOM OKOJI0 2 CM, 4 CM 1 6 CM B
AMaMETPe, COOTBETCTBEHHO.

MauneHTKe 6blna caenana ype-
CKOXXHas Broncus 06pa3oBaHus,
KOTOpas BbIsIBUNA rNaAKOMbILLEY-
HYt0 onyxonb. Takxe 6bino 06Ha-
PY>KEHO OnyxoneBoe 06pa3oBaHne
B 3a0PIOLLIMHHOM MPOCTPAHCTBE, !
MEX AUCLIMMIIMHAPHbIA KOHCUANYM
Mo OMyXONsIM PEKOMEHAOBAN XMPYp-
rM4ecKoe BMeLLaTEeNbCTBO.
Onyxonb 6b1na NOAHOCTBLIO yAa-
NeHa einHbIM 6110KOM, BKIKOYas
neyYeHouHble MeTacTasbl (Puc. 1b
nc) (1). Degpext Tkanu B HIMB 6bin
BOCCTaHOB/EH C MOMOLLbIO TPAHC-

CocyaucTas xupyprus

nnaHtata PTFE (Puctd) (1). ['u-
CTONATONOrM4ECKOe UccnesoBaHne
NOATBEPANNO AMArHo3 MeTactaTu-
4eCKOM NeNnOoMUOCaPKOMbI B MEYEHN
CO cTaTycom pesekuun RO.

B nocneonepauvoHHoM neproae

y NaUMeHTK1 pa3BUmCs XUNe3Hbli
acumt v numdouene, KOTopble
NEYMNNCH KOHCEPBATUBHO C
nepBoOHaYanbHOM NOMbITKOM AMETHI
CO CpenHeLeno4eYHbIMIN TPUI K-
uepuaamm (CLT). Yepes 3 ropa
naumeHTKa cTpajana oT yCuneHus
CMMMTOMOB, CBSI3aHHbIX C aCLIUTOM.
KT 6proLuHoiA nonocTu nokasana
peLnamB MeTacTaTM4eckom onyxo-
1M B NEYEHW, & TAKXKE NErOYHbIi
MeTacTas (HanoMWHaLLMA «BOEH-
HOE nerkoe»). PelleHne KoHcunmy-
Ma o onyxonsm 6110 Cokycmpo-
BaHO Ha NOBTOPHOM XMPYPrit4ECKOM
BMeELLATENbCTBE ANs 06niervyeHns
CMMMTOMOB IMMEOLIENE € NOCAELY-
toLLieit NoCneonepauUmoHHON afblo-
BaHTHOW pasMoXuMnUoTepanmei.

Bo Bpems onepauwm 6bina Bbinos-
HeHa Mapcynuanusauns nuMao-
Lene. NeyeHouHble MeTacTasbl
yAaneHsl N0CPeACTBOM OTKPbITOMN
NeYeHOUHON peseKkumun ¢ nocneayro-
LLei nocneonepaumoHHon bpaxuTe-
panuei B fose 15 'pent. Mo nosogy
NEroYHbIX METaCcTa30B nauneHTka
nosyyana XMM1MoTEPaNMIO C UCMOSb-
30BaHNEM MKCOTEHA U AOKCOpYOU-
umna / DTIC.

CnycTs HECKOMbKO MecsLeB ¢
nomoLbto KT 6binn 06Hapy>KeHb!
MeTacTasbl B rONIOBHOM Mo3re. [Na-
LIMEHTKA NEPeHecna KPaHNOTOMMUIO
C pesekumen onyxonu. NaumeHTka
yMepna 0T PeLMANBMPYHOLLErO
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and various metastatic sites
after a survival time of approxi-
mately 5 1/2 years.

Case 2:

A 61-year-old female patient
was admitted for a recent
onset of effort-associated dys-
pnea, exhaustion and abdomi-
nal discomfort in the upper
right quadrant. The clinical ex-
amination revealed ascites and
abdominal tenderness. CT scan
displayed a right adrenal mass
with a thrombus extending into
the IVC (Figure 2a). Labora-
tory values for plasma-free
metanephrines, aldosterone,
potassium, and testosterone
were all within normal range.
The histological examination

of a biopsy confirmed the
diagnosis of a non-functioning
adrenal neoplasm. Since the
symptoms of the patient had
worsened, the patient under-
went urgent adrenalectomy
including thrombectomy of the
ICV and tangential removal of
involved venous wall with sub-
sequent lateral venorrhaphy of
the IVC-wall. Surgery required
collaboration of general and
vascular surgery (Figures 2b
and c). The procedure was
completed without compli-
cations. The postoperative
course was uneventful, and the
patient was discharged without
any morbidity or complaints.
Histopathology confirmed the
diagnosis of a non-functioning
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adrenal carcinoma of stage Il
with tumor thrombosis of IVC.
The patient received adjuvant
mitotane therapy post-opera-
tively. (4-b) Furthermore, the
patient received anticoagula-
tion therapy with Vitamin-K
antagonist for 6 months and
additionally hormonal replace-
ment therapy with cortisone
und Thyroxin. Over a follow-up
time period of 7 years using CT
and MR, the patient remained
free of local/systemic recur-
rence.

Case 3:

Here, a case study of a

65-years-old male patient is

presented who had originally

adeno-squamous adenocarci-

noma in the upper lobe of the

right lung and who developed

a symptomatic superior vena

cava syndrome (SVCS). The

patient complained of increas-

ing fatigue with dizziness and

headache. Review of systems

is positive for

- neck swelling noted in the
morning,

- hoarseness of voice during
the past period,

- purplish discoloration across
his chest,

- increased dyspnea on exer-
tion,

- difficulty of swallowing, and

- a dry cough.

Pertinent physical findings

showed

- diffuse edema in the neck,

9KCTEHCMBHOTO poCTa NoKanbHoM
0onyxonu u MetTacTaTuyeckux o4va-
roB nocne 5 1/2 net nevexus.

Knunuueckuni cnyyai 2:

61-neTHss naumeHTKa 6bina
rocnuTanuaupoBaxa no nosogy He-
LAaBHO MOSIBMBLUENCS 0AbILLKK MpK
(hM3NYECKOI Harpy3ke, MCTOLLEHNS,
anckomchopTa B BEPXHEM MPaBOM
KBafpaHTe XmBoTa. KnuHU4ecKui
OCMOTP BbISIBUN acumT v 6ones-
HeHHoCTb xuBoTa. KT nokasana
ONyX0Jib NPaBOoro HafnoveyHnKka ¢
TPOMB030M, PACTPOCTPAHAKOLLMMCS
B HIB (Puc. 2a).

JlabopaTopHble nokasaTenu ceo-
604HbIX METAHEPPUHOB, anbao-
CTEpPOHa, Kanus 1 TeCTOCTepOHa B
nnasme 6bian B Npeaenax HopMbl.
['McTonoruyeckoe uccnenoBaxme
61onCcKM NOATBEPLAMIO ANArHO3
HeYHKLMOHANBHOIO HOBOOBPA30-
BaH1s HAANOYEYHNKOB.

MoCKOMbKY CUMMTOMbI Y NaLMEHTKK
yCunnamchb, en 6bina nposese-

Ha CPOYHAs afAPEHANIKTOMMS,
BKJIt0Yas TPOMO3KTOMUIO B HIB

W TaHreHunanbHoe ucceveHmne
MOPaXXEHHO BEHO3HOM CTEHKM C
nocneaytoLLei natepanbHoi BEHOp-
pacpmeir. Onepaums notpebosana
COTPYAHMYECTBA 0BLLMX W COCY M-
CTbIX xupypros (Puc. 2b u c).
Mpoueaypa bbina BbINONHEHA 663
OCTNOXXHEHWiA. TakuM >xe Bb1510
nocneonepaLoHHoe TeYeHue, u
nauueHTka bbina BbinucaHa 6e3
Kaknx-nméo CUMNTOMOB WK Xanob.
'ucTonaTonorms noaTeepanna
A1arH03 HedhyHKUMOHamNbHOM Kap-

CocyaucTas xupyprus

LIMHOMbI Haano4veyHuKos IIl cTagum
C onyxonesbiM TpoM6030M HIB.
lMaumeHTKa nonyvana agbloBaHT-
HY0 Tepanuio MUTOTaHOM Nocne
onepaumu (4-5).

Kpome Toro, naumeHTke npo-
BOAMNIACh aHTUKOAryNsHTHas
Tepanus aHTaroHUCTOM BUTaMUHA
K B TeyeHue 6 MecsLeB 1 fonon-
HUTEMbHO rOpMOHanbHas 3ame-
CTUTeNbHas Tepanus KOPTU3OHOM
W TUPOKCUHOM. B TeueHue Bcero
nepuoaa HabnoaeHns B TeveHne 7
neT, cornacHo AaHHbix KT u MPT, y
MaUMEHTKN He BbISIBNSNCS NOKaMb-
HbIiA / CUCTEMHBbII PELMANB.

KnuHuueckuit cnyyai 3:

Y 65-NEeTHEr0 My>XX4WHbI, Y KOTOPO-
ro NepBOHavanbHo Bbina aua-
FHOCTMPOBAHa afieHoKapLmHoma

B BEPXHeW 4oNe NpaBoro nerkoro,
pasBuUNCS CUMNTOMATUYECKMIA
CMHAPOM BEPXHEH NONON BEHbI
(CBIB). MauwneHT xanosancs Ha
MOBbILLIEHHYO YyTOMISIEMOCTb C
FONIOBOKPY>KEHWEM 1 TONIOBHOM
60nbt0. Taikoke ObINK BbISBMEHDI
CrenytoLLmMe CUMNTOMbI: OTEK LLUE
no yTpam, OXpUnocTb rofoca B
nocneaHee Bpems, prUoneTosoe
o6ecLBe4MBaH1e B 06n1acTy rpyau,
NOBbILLIEHHAS OAbILLKA NPU PU3n-
4eCcKoW Harpy3ke, 3aTpyaHEHWE Npy
FNOTaHUK, CyXOM Kallenb.

Mpun ocmoTpe y nauneHTa obHapy-
XKEHbI: ANy3HbIA OTEK B 06nacTu
Lueu, paclumpenme 1 Habyxaue
KPOBEHOCHbIX COCYLOB B BEPXHEN
4acTv NpaBo¥i NONOBUHbI FPYAHON
KNEeTKM ¥ NOZ S3bIKOM, TOTEK NEBOM
PYKM U KUCTH.
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CocyaucTas xupyprus

Fig. 3: Radiological imaging in case 3:

Figure 3.1: Pre-interventional DSA: Thrombotic
obstruction of left brachiocephalic vein: (upper
left: a) After transjugular open thrombectomy
with balloon inserted in the venous confluence;
(upper right: b) Post-interventional control im-
ages with placement of a Gianturco stent in the
brachiocephalic vein; (lower left: ¢) and SVC;
(lower right: d);

Figure 3.2: Correct positioning of the stent
within left brachiocephalic (red arrow) and SVC
(blue arrow).

Puc. 3: Pagnonornyeckas Bu3yanusaums B cnyyae 3:
Pucyrok 3.1. LICA nepes BmeLuaTensCTBOM: TPOMGO-
Tn4eckast 06CTPYKLMS NeBoit BpaxvoLedanbHoi
BeHbl (BBEPXY cnesa: A); [ocne TpaHCrorynspHoi
OTKPbITON TPOMBIKTOMIUM C BANNOHOM, pasMeLLEH-
HbIM B BEHO3HbI KOH(MIOEHC (BBEPXY Cripasa: B);
KoHTponbHas B13yanuaaums nocne BMeLLaTensCcTsa ¢
pasmeLlennem ctenTa Gianturco B 6paxuoLedansHoi
BeHe (BHu3y cnesa: C) u BIB (sHu3y cnpasa: D);
PucyHok 3.2: Hapnexallee pacnonoXenune CTeHTa B
neBoi BpaxuoLechanbHol BeHe (kpacHas cTpenka) i
BB (cuHss cTpenka).
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- dilated engorged blood ves-
sels on the upper right chest
wall and under the tongue,

as well as

- edema in the left arm and
hand.

Because these symptoms are

suggestive of SVCS, he was

immediately admitted to the
hospital. A Duplex-ultrasono-
graphy and digital subtraction
angiography identified the
source of the SVCS to be the
formerly diagnosed malignan-
cy. The diagnostic measures
showed an almost complete
obstruction of SVC with simul-
taneous thrombosis of brachio-
cephalic veins bilaterally and of
the left subclavian vein (Figure

3.1a and b).

According to the consensus of

the vascular medical board de-

cision, the patient was sched-
uled for image-guided radiologi-
cal intervention, a transjugular
aspiration thrombectomy to
recanalize the SVC. Unfortu-
nately, it was not successful.

Therefore, the patient under-

went hybrid procedure com-

prising of

i) open vascular surgical

thrombectomy of left bra-

chiocephalic vein via access
to the left internal jugular

vein followed by endovascu-

lar placement of a Gianturco

stent (@: 20 mm; Cook, Inc.,

Bloomington, IN/USA) into the

left brachiocephalic vein and

a Gianturco stent (@: 30 mm)
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into the SVC (Figure 3), and

i) control by precordially placed
balloon to prevent thrombo-
embolism with transcutaneous
access via common femoral
vein. The patient tolerated the
intervention well, post-inter-
ventional clinical course was
not significant for any compli-
cation.

Case 4:

A female patient, 50 years old,
had undergone a right crossec-
tomy with stripping of greater
saphenous vein because of
symptomatic varicose veins

4 years ago. The patient com-
plained of non-specific inter-
mittent discomfort in the right
popliteal fossa such as slight
unspecific pain with changing
severity. Physical examina-
tion showed reticular varicose
veins with perimalleolar edema
of the right leg. Duplex-ultra-
sonography revealed a popliteal
venous aneurysm with mar-
ginal thrombosis (Janeurysm:
2 cm). Phlebography confirmed
the diagnosis of popliteal ve-
nous aneurysm just proximally
to the confluence of peroneal
vein in the popliteal fossa.

The deep venous system and
arterial system were normal
(Figure 4 (1-6)).

Surgical exploration was
performed through a posterior
approach to the right popliteal
fossa. A tangential aneurys-
matic resection with lateral

MockonbKy 9TV CUMMTOMbI CBUAE-
TenscToBan o CBIB, oH 6bin
HeMeZneHHO rocnuTanuanposaH. C
nomoLbro aynnexc-Y 3K v undpo-
BOW Cy6TPaKLMOHHOW aHruorpachum
(LICA) 6bIn0 BbISiIBNEHA MpUYMHA
CBI1B — paHee anarHocTmpo-
BaHHOE 3110Ka4€CTBEHHOE HOBO-
06pa3oBaHue. [lnarHocTnyeckne
NCCreaoBaHNs NoKasanm noyT
nonHyto o6eTpykumio BB ¢ ogHo-
BPEMEHHbIM TPOMBO030M Bpaxmo-
LedpanbHbIX BEH C BYX CTOPOH U
NEBON NOAKMHOYNYHON BeHbI (Puc.
3.1aunb).

B co0TBETCTBUM C pEKOMEHAaLMEN
COCYAMCTOrO KOHCUNMyMa ObINO Ha-
3HAYEHO PafMoNornyeckoe BMeLLa-
TENbCTBO N0J BU3yann3aLnOHHbIM
KOHTPONIEM — TPaHCHOrynspHas
acnupaumoHHas TPOMOIKTOMMS Ans
pekaHanusauuv BI1B. K coxane-
HUI0, NPOLEAYPY BbINOSHUTL He
yaanocs. [oatomy, 6bina npo-
BedeHa rubpuaHas npouenypa,
BKNKOuaroLas:

i) OTKPbITYHO XMPYPrUYECKYHO
TPOMO3AKTOMMIO B N1EBOM BpaxmoLe-
hanbHoOI BEHE C JOCTYNOM Yepes
NIEBYH0 BHYTPEHHIOK SPEMHYO BEHY
C nocneaytoLLmMM 3HA0BACKYNSPHBIM
pasmeLleHnem ctenTa Gianturco
(@: 20 mm; Cook, Inc., Bloomington,
IN / USA) B neBoit 6paxuouedans-
HoW BeHe v cTeHTa Gianturco (@: 30
mm) B BINB (Puc 3.1 1 3.2),

ii) NpekopananbHoe ycTaHoBeHe
6annoHa Ans npenoTBpaLLEHms
TPOM603MO0IMM MOCPEACTBOM Ype-
CKOXXHOr0 A0CTyna Yepes 061y
GelpeHHYI0 BEHY.

CocyaucTas xupyprus

[TaumeHT XopoLLO NepeHec BMe-
LaTeNbCTBO, NOCNEONepaLUmoHHoe
KIMHUYECKOE TeueHue Obino 6e3
KaKNX-1IN60 OCNOXHEHWM.

KnuHudeckuin cnyyan 4:
MaumenTka 50-T1 neT 4 ropa Ha-
3a/} NepeHecna npaBoCTOPOHHIOK
KPOCCIKTOMUIO C yAaNneHnem 60sb-
LLIOW NOAKOXKHOW BEHbI MO MOBOAY
CMMMTOMATUYECKOr0 BAp1K03a BEH.
MaumeHTKa >anosanack Ha nepu-
OLMYECKMIA MCKOMAOPT B NpaBou
NOAKONEHHOM SiMKe — 6011b OT
NErkon [o ymepeHHon. Guaunkans-
HbI OCMOTP BbISIBUN PACLUMPEHHbIE
BapUKO3HbIE BEHbI C NepUManeo-
NSPHBIM OTEKOM NPABOM HOTW.
[Jynnekc-Y 3 BbisiBUNO aHeBpU3My
MNOAKOJEHHO BEHbI C KPaeBbIM
TPOMOO30OM (AMAMETP aHEBPU3MbI
— 2 cM). Oneborpadpms nog-
TBEPAUNA AMarHo3 NoAKONEHHOM
BEHO3HOW aHEBPU3MbI, KOTOpast
pacronaranacb npoKCUMansHO OT
KOHCpHoeHca Mano6epLoBOii BeHb!
B MOAKONEHHOM sMKe. [ nybokas Be-
HO3Has M apTepuanbHas CUCTEMbI
Oblrm B HopMe (Puc 4 (1-6)).
Xvpypruyeckoe BMeLLaTENbCTBO
BbIMONHANOCH Yepe3 3aHuiA [0-
CTYN K NPaBoi NOAKONEHHON SIMKe.
Bbina BbINONHEHa TaHreHumanbHas
aHeBpM3MaTUYeCcKas pesekums ¢
natepanbHoi BeHoppadhvei nog-
KOneHHo# BeHb! (Puc. 4a-B). Cpasy
Xe 6blna Havata aHTUTPOMBOTHYE-
cKas Tepanus renapuHoM ¢ HU3KOM
MoneKynsipHoi maccon (HMM),
3aTeM aHTaroHUCTOM BUTamMmHa K
(MPOM3BOAHLIM KyMapuHa), KoTopas
npogokanach B Te4eHne 6 mecs-
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venorrhaphy of the popliteal
vein was performed (Figure
4a-c). First, antithrombotic
therapy with low molecular
weight (LMW) heparin, then
Vitamin-K antagonist (cuma-
rine derivative) was initiated
and continued for 6 months in
combination with compression
therapy using elastic bandages
(compression class Il according
to the German standard). There
were no complications after

6 months of follow-up.

Case 5:

A 66-year-old man was ad-
mitted for investigation of
recurrent acute dyspnea with
hypotension but without
tachycardia. The patient had
severe antrum gastritis and
tubulo-villous adenomas of the
colon with low-grade dysplasia.
Previously, he had undergone
open vascular surgery such

as desobliteration of iliac and
femoral arteries because of
peripheral arterial occlusion
disease stage |V (according to
Fontaine’s classification) of the
right foot. The patient received
anticoagulation medication with
Vitamin-K antagonist because
of thrombophilia (in particular,
antiphospholipid syndrome).
Blood analysis, including a
white blood cell differential
count, creatinine kinase, D-
dimer, troponin-T and myoglo-
bin were slightly abnormal.

An electrocardiogram yielded
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normal results without signs of
cardiac overload or right-sided
hypertrophy. CO, diffusion
capacity was normal. Bronchial
(methacholine) challenge test
did not show bronchial hyper-
reactivity. Chest X-ray revealed
calcified structures on the
right-sided thoracic wall (Figure
5a). Computed tomographic
(CT) scanning confirmed the
presence of multiple calcified
structures adjacent to the right-
sided thoracic wall (Figure 5b).
To plan an appropriate therapy,
diagnostic phlebography was
performed, which revealed a
huge venous aneurysm of the
right-sided thoracic wall

(Figure 5c).

The patient was scheduled for
hybrid procedure comprising
of i) image-guided radiological
intervention and ii) an open
vascular surgical approach. The
venous malformation was ini-
tially embolized with 40 mL of
ethanol (concentration, 95 %)
using selective catheterization
of aneurysmatic sack through
the right femoral vein with
simultaneous blocking of the
aneurysmatic neck using an
inflated intravascular balloon to
prevent systemic spread of the
used thrombogenic material.
After successful partial throm-
bosis of the giant aneurysm,
the patient underwent open
vascular-surgical treatment
during the same interventional
session. The aneurysmatic

LieB, B COMETaHUN C KOMMPECCHOH-
HOW Tepanwueit ¢ UCNoNb30BAHNEM
3MACTMYHbIX MOBA3OK (KNAce KOM-
npeccuu Il no HeMeLKOMy cTaHAap-
Ty). Mocne 6 MecsLeB HabNOAEHNS
OCMOXXHEHWIA He 6bINO.

KnuHunyeckuin cnyyai 5:
66-NeTHWMIA My>X4MHa BbIN rocnu-
TanM3MpoBaH A8 06CNEA0BAHMS

C PELMANBMPYIOLLEN OCTPOM
0/IbILLKOK 1 FMNOTOHMEN, HO 663
Taxukapanu. Y 6051bHOro 6bin Bbl-
PaXXEHHbIN raCTPUT aHTPasbHOT0
OTAena Xenyaka v TybynspHo-Bop-
CUHYaTas aAeHoOMa TOJCTON KMLLKK
C YMEPEHHOMN ancnnasmei.

Panee eMy 6bina caenaxa oT-
KpbITas onepaums Ha cocyfax —
Le306auTepaums NoaB3AO0LLHbIX

1 6eApeHHbIX apTepuid No NOBOLY
OKKJTt031K Nepuchepuyeckux apTe-
puii IV cTagu (no knaccudhmkaumm
MoHTeiHa) Npasoi cTonbl. Mauw-
EHT Noyyan aHTUKOaryNsHTHbIA
npenapar ¢ aHTarOHUCTOM BUTaMu-
Ha K no npuunHe Tpombocunim (8
4aCTHOCTH, aHTUEOCHONMIUAHOMO
CUHApOMA).

O6Lumit aHanM3 KPOBH, KPeaTUHWH-
kuHasa, D-aumep, TPONOHWH-T v
MWOTNOBMH Bblnn crierka uame-
HeHbl. JNeKTpoKapAnorpamma
6bina 6€3 NPU3HAKOB CEPAEUHOM
neperpy3k1 Unn NpaBoCTOPOHHEN
runepTpocum. Oudpchysns CO2
6bina B HopMe. BpoHxuanbHbIi
(METaxoNMHOBbIN) TECT HE BbISBUI

6pOHXMaNbHON rMNepPEaKTUBHOCTY.

PeHTreHorpadus rpyaHoi KneTku
BbISIBUIIA KasbLMHUPOBaHHbIE
CTPYKTYpPbI NPaBOW CTEHKM rpYAHOM

CocyaucTas xupyprus

cTeHkm (Puc. 5a). KomnbroTepHas
Tomorpadms (KT) noarsepanna
Ham4me HeCKOMbKMX Kanbumuuum-
POBaHHbIX CTPYKTYP, MpUAEXaLLmx
K NpaBOi CTEHKE rPyAHON KNETKM
(Puc. 56).

Y106bI NNAHMPOBATL COOTBETCTBY-
tOLLYHO Tepanuto, Bbina BbINoNHEHa
AnarHocTudeckas cneborpadgus,
KOTOpast BbIsIBUA OTPOMHYH
BEHO3HYI0 aHeBPU3MY B 0651acTy
npaBoii CTEHKM rPyAHONK KNEeTKK
(Puc. 58B).

lMaumeHTy 6bina Ha3HaueHa rubpua-
Has NpoLefypa, BKIKYaroLas i)
Paa1oOorMyeckoe BMELLATENbCTBO
NOA BU3yann3aUMOHHbIM KOHTPO-
NEM 1 i) OTKPBITOE XMpYpriveckoe
BMELLATENbCTBO Ha COCYLe.
BeHosHas Manbgopmaums nepeo-
Ha4anbHo 6bina aMB0oNM3npoBaHa ¢
nomoLLbo 40 Mn aTaHona (KOHLUEH-
Tpaumst 95%) ¢ UCNONb30BaHUEM
CENEKTUBHOW KaTeTepusaumm
aHEBPM3MATUYECKOr0 MeLLKa
yepes npasyto BeapeHHYI0 BeHy

C 0AHOBPEMEHHON 6I0KMPOBKO
aHEBPU3MATU4ECKOM LUK C UC-
NoMb30BaHWEM PacLLMPSHOLLErocs
BHYTPUCOCYAMUCTOr0 6annoHa ans
NpesoTBPALLEHNS CUCTEMHOTO pac-
NPOCTPAHEHMS UCMONb30BAHHOMO
TPOMBOreHHOro MaTepmana.

Mocne ycnewwHoro YacTMYHOro
TpoM603a rMraHTCKO aHEBPU3MBI,
BO BPEMS 3TOM MHTEPBEHLIMOH-

HO¥ MpoLiedypbl Takxe 6bina
BbIMOSIHEHA OTKPbITast XMpypri-
yeckas onepaumsi Ha cocyaax.
AHeBpuM3MaTUyECKas LLUeika bbina
Nerko OTAeNeHa OT OKpy>KaroLLei
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intraoperative
view of the
popliteal vein
aneurysm

proximal

and

distal control
of venous flow

popliteal vein
after
tangentiomal
resection of
venous
aneurysm

CocyaucTas xupyprus

direct venous

suture

Fig. 4. Comparison of preoperative imaging und intraoperative findings in case 4: Preoperative phlebography in various projections (1-6) and intraoperative
situs (a-c) of popliteal vein aneurysm (yellow arrow in b) with lateral venorrhaphy of popliteal vein (“direct venous suture” - yellow arrow in c).

Puc. 4: CpaBHeHWe NpefonepaLvoHHON BU3yanu3aumy 1 MHTpaonepaumnoHHbIX U3MeHeHi B cnyyae 4: MpegonepauvorHas dnedorpacust B pasnuyHbIx npoekumsix (1-6) u ux-
TpaonepaumnoHHoe nonoxenue (A-C) aHeBpn3MbI MOAKONEHHON BEHbI (>KenTas cTpesika B B) ¢ 60k0Boi BeHoppadvei NoAKONEHHOM BEHbI («NPSIMOiA BEHO3HbI LLIOB» — XenTas

ctpenka s C).

neck was easily dissected

free from the surrounding tis-
sue, securing the aneurysmal
neck with a balloon to prevent
extension of the intralesional
thrombosis and distant pulmo-
nary embolization, and subse-
quently the aneurysmatic neck
was ligated. The patient had
an uneventful postoperative

course and was discharged a
few days after the operation.

He was followed up at the
outpatient clinic of the vascular
surgery division for 16 post-
operative months, continuing
the oral anticoagulation a with
Vitamin-K antagonist, with no
signs of recurrence.

TKaHW, 3anonHeHa 6anioHoM,
4T06bI NPEOTBPATUTL YBENUYEHNE
BHYTPUOMYX0NEeBOro TpoM603a 1
OTLANEHHYI0 NEroYHyt0 aMbonmn3a-
LM, M 3aTeM NepeBsiaaHa.
MocneonepaumnoHHbIi Nepruos
npoTekan 6e3 0CNOXHEHNI, U
nauueHT 6bIn BbINUCaH Yepe3 He-
CKOMbKO AHel nocne onepaumu. Ox
HaxoAuncst nof HabntoAeHNEM B No-

NMKSIMHUKE OTAENEHNS COCYaMCTON
XMpyprum B Te4eHne 16 MecsLes
nocne onepauuu, noy4as nepo-
panbHYto aHTUKOArynsALMOHHYO
Tepanuio aHTaroHMCTOM BUTamMuHa
K, 6e3 npu13HakoB peunamsa.

KnuHuueckuii cnyyan 6:
64-neTHMiA My>xunHa Bbin nepe-
BEfieH Nocne npasoi TpaHcas-
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Case 6:

A 64-years-old man was trans-
ferred after right transabdomi-
nal tumor nephrectomy in a
regional hospital 15 days ago.
Patient’'s medical history was
unremarkable except arterial
hypertension for years and
bilateral inguinal hernia after
former herniotomy on the right
side.

Diagnostic work-up had re-
vealed a rare horseshoe kidney
with simultaneous doubled
right organ and ureter duplica-
tion (Figure 6.1) and also a
renal cell carcinoma (RCC) of
the right kidney. In particular,
initial CT scan revealed the
tumor lesion of the right kidney
(diameter, 11 cm) suspicious
for infiltration of the right
psoas muscle. It also showed
enlarged lymph nodes at the
para-aortic site (also increased
in number).

On admission, clinical examina-
tion revealed a patient in good
physical condition with no
abdominal wound complication
after former surgical interven-
tion. Histopathological inves-
tigation had revealed a clear
cell carcinoma up to 11 cm in
diameter (tumor stage, pT3a
pNx pMx LO V1 G2).

In addition, there was an
incomplete RCC resection
status indicated by R1 at the
parenchymal transection site
and R2 at the stump of the

left renal vein, with remaining
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tumor manifestation (endovas-

cular thrombus) extending to

and within the IVC as well as
lymph node metastases within
the former resection area, in
particular, assessed by a post-
operative control CT scan of
the abdomen provided by the
transferring regional hospital.

Prostate was enlarged with no

further pathological finding. For

planning of a surgical re-inter-
vention and to

- achieve an appropriate re-
staging of the current tumor
manifestations,

- assess the vascular involve-
ment (and)

- estimate short-term follow-up
with regard to residual left
kidney and residual tumor
lesions as well as its lymph
nodes,

an abdominal angiographic

multi-slice CT scan was per-

formed. It showed

- a necrosis at the renal paren-
chyma resection area,

- retroperitoneal and inter-aor-
tocaval lymphadenopathy,

- precise tumor site of the IVC
thrombus—namely, proximal-
ly to the former confluence of
the right renal vein up to the
pancreas,

- no tumor detection at the
confluence of the hepatic
veins (as well as)

- no hepatic or pulmonary
metastases (Figure 6.2).

The patient underwent an

interdisciplinary approach

LOMWHANBHON HECPPIKTOMUM MO
noBogy onyxonu B 605bHNLE MO
MeCTy XuTenbctea 15 gHei Hasag.
AHamHe3 nauveHTa bl HUYEM He
npuMeyaTeneH, 3a UCKTIOYEHNEM
apTepuanbHoN rMNepToHUN B
TEYEHWNe MHOIUX NET 1 ABYCTOPOH-
Heii NaxoBOW rpbIXu Nocne npo-
BEAEHHON rePHIOTOMIUM C NPaBoi
CTOPOHBI.

[uarHocTnyeckoe obcnesosaqme
BbISIBUJI0 NOAKOBOOGPA3HbIE MOUKM
C OJHOBPEMEHHbIM YBOEHWEM
NpaBoro opraHa 1 MOYeTO4HMKa
(Puc. 6.1), a Takxe noveUHo-Kne-
TOuHbIN pak (IMKP) npasoi nouky.
B vacTtHocTu, npu nepaunuHoi KT
BbISIBIEHO OMyX0/eBOe 06pa3oBa-
HWe NpaBoi NOYKK ¢ amameTpom 11
CM C NOAO3PEHNEM Ha MHUNbTPA-
LMK NPaBOi NOSICHUYHON MbILLILIbI.
Taioke 6blM BbISIBIEHO 60MbLUEE
KOMIMYECTBO YBENMUEHHbIX NMa-
TUYECKMX Y3M0B B NapaaopTanbHOM
o6nactu.

KnuHuyecknia ocMOTp npu NocTy-
MNEHNN BbISBUN X0poLLee (nan-
4eckoe COCTOSHME NaumeHTa 6e3
OCNOXXHEHWIA B 061acTv abaomu-
HaNbHOrO LWBA NOCNE NPEeLbIAYLLEro
XMPYPrU4ECKOro BMELLATENbCTBA.
'McTonaTonornyeckoe uccneao-
BaHue BbISIBUIO CBETNOKNETOYHYHO
KapuuHoMy aumameTtpom 4o 11 cm
(cTapms pT3a, pNx, pMx, LO, V1,
G2).

Kpome T0ro, 6bin 06Hapy>xeHa
HenonHas pesekumu MKP co
cratycoMm R1 B MecTe nepepesaHus
napeHxuMbl 1 R2 B kynbTe NeBOA
MOYEYHOM BEHBI, MPY 3TOM OCTaB-

CocyaucTas xupyprus

Luasics OnyXob (3HAOBACKYNSAPHbINA
TpOM603) pacnpocTpaHAnac 1
BHyTpb HIB, a Takxe B numdaru-
4eckue y3nbl B 0611aCTv pesexumu,
COrMIACHO AaHHbIX Nocneonepauu-
OHHOW KOHTpONbHOW KT 6pHoLLHOM
MONOCTK, CAeNaHHoi B 6oMbHMLE,
HanpaswBLUen naumenTa. lpeacra-
TenbHas xenesa 6bina yBenmueHa
6e3 NaToNorNYeCKMX 3MEHEHMIA.

C uenbto cocTaBneHus nnaxa
MOBTOPHOIO XMPYPr4eCcKoro
BMeLLAaTenbCTBa, 1 Y4T0ObI YyTOUHUTD
CTaAMIo OMyXOIK, OLIEHUTb Mnopa-
XXEHME COCYL0B, OLEHNTb COCTO-
SHWE NEBOM NOYKN U OCTATOUHOM
ONyXomnu, a TaKXKe MMEaTUYECKNX
Y3108, 6blna NPOBEAEHA MyNbTU-
crvpanbHas KT 6ptoLwHOM NonocTy.
MccnenoBaxue nokasano: Hekpos

B 0611aCTW PE3EKLMM MOYEUHOM
napeHx1Mbl, 3a6PHOLLMHHYIO U MHTE-
paopToKaBasbHyto nMdaneHona-
TUIO, TOYHOE MECTO PACNONOXKEHMS
Tpomba B HINB — npokcuMansHo 0T
ObIBLLET0 KOHIIOEHCa Npasoii no-
YEeYHOW BeHbl 0 NOLKenyA04HON
XEnes3bl, OTCYTCTBME ONYX0NM B
06nacTu KOHHOEHCA NEYEHOUHbIX
BEH, OTCYTCTBME METACTA30B B
neyeHun unm nerkux (Puc. 6.2).

[MaumeHTy NPOBEAEHO MEXINC-
UMNNIMHAPHOE NeYeHNe, KoTopas
BKJIOYANO0:

- MOJIHYI0 YPOMOrnyeckas pesex-
LmMKo ocTaTouHoi onyxonu MKP
Yepes NPeXXHWI JoCTyn ¢ nNpasoi
afpeHanaKToMueit 1 paclMpeHHoM
pajmKanbHoi MMMGafeHIKTOMMUEN,
- XMPYPruyeckyro KaBoTOMUIO B
cermeHTe HIB Ha ypoBHe noyeu-
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Chest X Ray

Fig. 5: Chest radiography in case 5: a: Chest X-ray (left panel: anteroposterior, right panel: mediolateral) showing multiple calcified structures (light blue ar-
rows); b: CT scan showing 2 different slices with multiple calcified structures adjacent to right-sided thoracic wall (light blue arrows); c: Phlebography study
revealed a huge venous aneurysm of the right-sided thoracic wall 2 minutes after injection of contrast-medium).

Puc. 5: PentreHorpacous rpyaHoi kneTku B cnyyae 5: A: PeHTreHorpachust rpyHOW KNeTkm (neBasi naHenb: nepeaHe3asHss npoekuns, npaeas naHesb: MeavonartepansHas
NpoeKLKs), Noka3blBaloLLas MHOXECTBO KaNbLMHAPOBAHHbIX CTPYKTYP (ronybble cTpenky); B: KomnbtoTepHas Tomorpadus, nokasblBatoLLas 2 pasHblx cpesa ¢ MHOXECTBOM
KanbLUMHUPOBAHHbIX CTPYKTYP, MPUNEXaLUMMK K NPaBoi CTEHKE Py AHON KNeTku (cBeTno-ronybsle ctpenku); C: ®neborpadmueckoe UccnesoBaHne BbISBIIO OFPOMHYH BEHO3-
HY0 aHEBPW3MY B NPABOM CTEHKE rPYAHON KNETKM Yepes 2 MUHYTbI NOCNe BBEAEHUS KOHTPACTHOrO BELLECTBa.

comprising

- a complete urological resec-
tion of residual RCC tumor
lesion at the former transec-
tion site, with right adrenal-
ectomy and extended radical
lymphadenectomy, including

- vascular-surgical cavotomy at
the renal pedicle IVC seg-
ment under total clamping
below the hepatic confluence,
removal of tumor thrombus
plus tangential resection of
IVC wall and xenogenic patch
plasty (Vascu-Guard, Vas-

cutek, Hamburg, Germany;

length, 6 cm) using success-

fully the interdisciplinary

cooperation of urologists and

vascular surgeons

(Figure 6.3).
Histopathological examination
revealed vital and necrotic parts
of clear cell RCC at the former
renal isthmus with infiltration
of the adherent surrounding
connective-tissue but tumor-
free lateral resection margins.
In addition, a thrombosis of the
right renal vein stump with initi-

HOM HOXKM NMpU NOJTHOM 3a)XKMME
HUXKE NEYEHOUHOr0 KOH(OEHCA,
yaarneHue onyxonesoro Tpomba
NAKC TaHreHUManbHYK pesek-
Lm0 cTeHku HIMB u nnacTtuky
KCEHOrEHHbIM TPAHCMNaHTaTOM
(Vascu-Guard, Vascutek, Mam6ypr,
["epMaHust; onvHa 6 cM) nocpes-
CTBOM YCMELLHOT0 MeXAMCLMMIK-
HapHOro COTPYAHMYECTBA YPOJIOroB
1 cocyancTbIX xupypros (Puc. 6.3).
['MCTONATONOrMYECcKoe MCCNeLo-
BaHue BbISIBUIO BUTANbHBIE U He-
KPOTWUYECKNE y4aCTKM CBETOKE-
To4HOro INKP B 0611acTv ObIBLUETO

MOYEYHOro NnepeLLeiika ¢ HUb-
Tpauuei NpuneratoLein CoeanHu-
TEMNbHOM TKaHW, HO C HEraTUBHBIMMU
KpasiMu naTepanbHon pe3ekumu.
Kpome T0ro, 6611 06Hapy><eH
TPOMG603 KyNbTH NPaBOoI NOYEHHON
BEHbI C HauMHatoLLeincs prnbposHom
TpaHcopMaLmeit 1 He60MbLLIMMMU
WHpunbTpaumuamm MNKP B cTeHke
BeHbl (naHesnb B Ha Puc. 6.4).
Tpom6 B HIMB 6b1n Knaccuuumpo-
BaH Kak NposiBNEHNe CBETIOKNE-
TouHoro MNKP (Puc. 6.4.C / D). Kpas
pesekunun HIB v uHTepaopToka-
Ba/bHbIX, @ TAKXKE NOANEYEHOUHbIX
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ated fibrotic transformation and
small infiltrations of the RCC
in the wall of the vein were
found (panel b of Figure 6.4).
The IVC thrombus was classi-
fied as tumor thrombus of the
clear cell RCC (Figure 6.4.c/d).
Resection margins of IVC

and interaortocaval as well as
sub-hepatic lymph nodes were
tumor-free (Figure 6.4). Final
tumor stage was assessed as
follows: pT3b pNO cMO LO V1
RO G2. Postoperative hospital
stay was uneventful.

By 6 months postoperatively,
control CT scan did not re-
veal any suspicion for tumor
recurrence. Currently, after a
postoperative follow-up time
period of 8 months, there are
no further health problems.

Discussion

There are several venous non-
varicose diseases the spectrum
of which is highlighted by the
presented top six diagnoses
(beside trauma lesions, arterio-
venous fistula, postoperative/
-interventional alterations

etc.) such as vein-associated
malignancies, endovascular
tumor thrombus associated
with RCC, aneurysm of the
popliteal vein, venous malfor-
mations, and venous alteration
from outside. These include
unusually accompanying dis-
eases, diagnostic / therapeutic
approaches (favoring inter-
disciplinary [vascular-medical]
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decision-making, surgical
interventions and/or hybrid
procedures) and clinical and/or
post-interventional/-operative
courses, as well as outcome
aspects as reported in the well
selected and representative
case presentations.

Two basic questions arise
regarding the treatment of
patients with non-varicose
venous diseases. Is there a
role of endovascular therapy to
treat these disorders appropri-
ately and to provide minimal
invasiveness as possible in
these specific patients and,

in addition, which is the most
suitable treatment in these
particular cases to achieve the
lowest peri-procedural and
perioperative risk?

In recent years, improvements
made in endovascular interven-
tions allow in the majority of
cases a safe approach, which
can be combined with open
therapy and vascular recon-
struction. The hybrid vascular
therapy seems to reduce
perioperative mortality when
compared to open surgery
alone since it uses conseguent-
ly the advantages of various
procedures at the same time
by a reasonable combination
of the procedures with regard
to type and sequence of each
single measure.

Even after reviewing the litera-
ture, the evidence situation for

nMMcATUYECKUX Y3508 Bbln
HeratusHble (Puc. 6.4).

Mocne neyenus cTaans onyxonu
ouenuBanack kak pT3b pNO cMO
LO V1 RO G2. MocneonepaunoH-
HOe npebblBaHue B CTaunoHape
npoTekano 6e3 0cnoxHeHui. K 6
MecsLam nocrne onepawmmn KoH-
TponbHas KT He nokasana HUKkakux
NPU3HAKOB peLnamBa onyxonu.

B HacTosLee Bpems nocne 8
MeCcsLEeB NOCNeonepaumnoHHoro Ha-
6ntoeHNs y naumeHTa HeT xanod
Ha 3[0p0Bbe.

06c¢yxaeHne

CyLLecTBYET HECKOMbKO BEHO3HbIX
HEBapUKO3HbIX 3a00N1EBaHUN,
CMEKTP KOTOPbIX OTPAXKAIOT LIECTb
NPEeLCTABNEHHbIX KITMHUYECKMX
Crnyyaes (NOMUMO TPaBMaTUYECKMX
NOBPEXAEHMIA, aDTEPUOBEHO3HbIX
CBWLLEH, NOCNeonepaumnoHHbIX /
WHTEPBEHLMOHHbIX M3MEHEHMIA U T.
L.): 310Ka4eCcTBeHHbIE HOBOOGPa-
30BaHus C NOPaXKeHneM BEH, 3HA0-
BaCKyNspHble ONyX0NeBble TPOMObI,
ces3aHHble ¢ [KP, aHeBpu3Ma
NOAKONEHHOW BEHbI, BEHO3HbIE
Manb(opMaLnmM 1 NOBPEXAEHNS
BEH BHELWHUMK (pakTopamu. B
0TO6pPaHHbIX M PENPE3eHTaTUBHbIX
KITMHUYECKMX CNyYasx OnucaHsl
HeoBbI4HbIE COMYTCTBYHOLIME 3a-
6oneBaHus, marHocTnyeckue / Te-
paneBTUYECcKME METOAbI (Mpeumy-
LLECTBEHHO MEXAMCLMNIMHAPHOE
NPUHSITUE PELLEHWHA, XMPYPrveckue
BMeLLATeNbCTBa U / Uan rnbépuaHble
NPOLEAyPbI) 1 KIMHUYECKOE 1 /

WAK NOCNenpoLieaypHoe / Nocneo-
nepaumoHHoe TeueHue 601e3HM, a

CocyaucTas xupyprus

TaKk>Ke UCXOAbl 3a605eBaHNi.
Bo3HuKaloT Ba OCHOBHbIX BOMpOCa
OTHOCUTENBHO NIEYEHNS NALMEHTOB
C HEBAPMKO3HbIMM 3a6011EBaAHNSAMM
BeH. KakoBa ponb aH[oBackynsp-
HOM Tepanuu Ans Haznexallero
neyeHuns atux 6onesHen n obe-
CNEYEHNs MUHUMANbHOW MHBA3NB-
HOCTM, HACKOMbKO OHA BO3MOXHA

Yy 9TUX KOHKPETHbIX NaLNEHTOB, W,
KpOME TOr0, Kakoe fleveHne Hau-
6onee NOAXOANT B 3TUX KOHKPET-
HbIX CNyyasx Ans JOCTXKEHUS
HaMMEHbLUEro NePUNPOLIEAYPHOrO 1
nepuonepaumoHHoOro pucka?

B nocnenHve rofbl ycosepLueH-
CTBOBAHWE SHAOBACKYNSPHbIX M-
TOAOB MO3BONSHOT B 6OMbLUMHCTBE
Cry4aes NpUMeHUTL 6e30MacHbIN
METOA NEYEHMS, KOTOPbIA MOXHO
coyeTaTh C OTKPLITOW XMPYprit-

€/ 1 PEKOHCTPYKLMEN COCYAOB.
'M6puaHble BMeLLATENLCTBA, Mo-
BMAMMOMY, CHUXXAIOT Nnepuonepaum-
OHHYH CMEPTHOCTb M0 CPABHEHMIO
C OTKPbITOM OMepaument, MOCKOMbKY
UCMONb3YET B OAHO W TO XKe BPeMS
NPeNMyLLECTBA Pa3NnyHbIX NpoLe-
[yp 3 CYET 1X pa3yMHOro coyeTa-
HUS ¥ NPUMEHEHWS B ONPEAENEHHO
nocnefoBaTenbHOCTH.

0630p nuTEpaTypsl NOKasan, 4to
[okasaTenbHas 6asa ans onpe-
[ENeHNs NoKasaHnin K rubpuaHoi
npoueaype v Bbibopa NoaxoasiLLe-
ro METOAA NEYEHNS ANs PeAKMX
HEBAPMKO3HbIX 3a60/1eBaHMI BEH
He#oCTaTouHasl, BCNeACTBUE
cMCTeMaTu4eckon owmbkm otéopa
W PEAKOCTM TaKMX NMOKA3aHWI, 1 OHa
HE MOXET ObITb yNyyLLeHa ¢ no-
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establishing the indication for a
hybrid procedure and selecting
the suitable treatment modality
for rare non-varicose venous
disorders remains modest due
to the presence of selection
bias and rarity of those indica-
tions and cannot be improved
by the results reported here.
The aim of this study was to
present an overview of the
results of modern interdiscipli-
nary treatment in a small but
representative patient sample
with the very specific and rare
diagnosis, non-varicose venous
diseases with therapeutic need
at a specialized vascular-surgi-
cal medical center, in which the
two treatment modalities as
open vascular and endovascu-
lar approaches are available on
the basis of an interdisciplinary
consensus (“Vascular-medical
Board”) and used in a comple-
mentary manner.

Case 1:

Leiomyosarcoma originating in
IVC is a rare, malignant, slowly
growing tumor lesion with
poor prognosis (2). Here, we
report on a case of success-
ful excision of an advanced
leiomyosarcoma arising from
the suprarenal part of the IVC
with more the 3 years of partial
remission period with accept-
able quality of life despite a
persisting lymphatic complica-
tion and repeated need for nu-
merous multimodal measures

German rleneol)
Medical »emviyiHcion]
Journal MYOHAR

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

such as open tumor ablation,
chemotherapy, craniotomy and
tumor-extirpation to approach
tumor re-manifestations at the
liver, lung and brain. Today's
technical and surgical capabili-
ties allow for the successful
resection of such tumor mani-
festations. However, the inter-
ventions require experienced
abdominal, vascular and cardiac
surgeons, as well as sufficient
perioperative management.

In case of an IVC-associated
leiomyosarcoma, the surgeon
should be prepared to perform
and achieve a complete surgi-
cal resection and follow up
carefully since a radical surgical
resection of the tumor is the
only curative option associated
with improved survival (survival
rate, 49.4 % and 29.5 %)(3).

Case 2:

Complete surgical resection
with negative margin ‘RO
Resection’ remains the most
effective treatment in adreno-
cortical carcinoma (ACC) and,
along with an early staging, is
among the strongest predictors
of overall survival (4).

Despite direct invasion or
extension of tumor thrombus
into the IVC (or both), complete
(RO) resection can be achieved.
Thus, this scenario should not
preclude attempted curative re-
section in patients with adrenal
cancer.

MOLLbI NPEACTaBNEHHbIX B CTaTbe
pe3ynbTaTos.

Llenb aToro uccnenoBaHust co-
cTosna B TOM, 4T0Obl NPEACTABNUTL
0630p pe3yNnbTaToB COBPEMEHHOMO
MEXANCLMNNMHAPHOIO NeYeHus B
He60NbLLOW, HO PENPE3EHTATUBHON
BbIGOPKe NaLUWNEHTOB C O4eHb Crew-
NHUYECKNM W PESKUM BMarHO30M
HEBapWKO3HOr0 3a00NEBaHMUs BEH
C HE0O6XOANMOCTBIO WX NIeYeHUs

B Creumnan13npoBaHHoM cocyau-
CTOM XMPYPri4eCcKOM LiEHTpE, B
KOTOPOM MOTYT NPUMEHSTLCS ABa
MeTO/a NIEYEHNS — XMPYPrUYECKIIA
11 3HOOBACKYSIPHBIA, HA OCHOBE
MEXANCLIMMNIMHAPHOTO COTPY AHW-
yecTBa («MexancuMnamHapHoro
COCYLMCTOrO KOHCUIMYMa»).

Knunnueckuin cnyyai 1:
Jleiromnocapkoma HIB ssnsieT-

Cs PeAKOMA, 310Ka4ECTBEHHOMN,
MEZANEHHO PacTyLLEeH OnyXoMblo

C NA0XMM NPOrHO30M (2). Mbi
npeAcTaBuiM Cyyan yCreLwHoro
yAaneHus NporpeccupytoLLen
NEenoMUOCaPKOMbI, Pa3BUBLLENCS U3
Haano4yeyHoi yactv HBI ¢ 6onee
4eM 3-X rofM4HbIM NEPUOLOM Ya-
CTUYHOW PEMUCCHN C MPUEMTIEMBIM
KauYeCTBOM XKW3HW, HECMOTPS Ha
COXpaHsitoLLeecs nuMcaTmyeckoe
OCIOXXHEHME W MOBTOPHYH MyJb-
TUMOZAbHYIO TEPANMI0, BKIHOYAt0-
LLYHO OTKPbITYHO abnsimMio OnyXxonu,
XMMWOTEPANHID, KDAHUOTOMUIO U
9KCTMPNALMIO, C LIeMbIO yaaneHus
HOBbIX OMyXOJIEBbIX 04aroB B Neve-
HU, NIETKMX U TONIOBHOM MO3re.
CoBpeMeHHas TeXHWKa 1 Xupyp-
rM4eckie METOAMKN NO3BONSIOT

CocyaucTas xupyprus

YCMELHO YAanuTb Takue npo-
SIBNEHMS ONyXonu. Tem He MeHee,
BMeLLATeNbCTBA TPEBYHOT OMbITHBIX
ab40MMHANbHBIX 1 COCYANCTbIX XH-
PYProB, a TaKkXXe KapavOoX1pypros,
1 3pEeKTUBHOIO NepronepaLmon-
HOTO NeYeHus.

B cnyqae HIMB-accounmpoBaHHou
NEenoMUOCaPKOMbI XUPYPT LOMKEH
ObITb FOTOB K BbINOSHEHWIO W [i0-
CTUXXEHMIO MOJHOM XMPYPruvecKoi
pe3eKLMn 1 TLaTeNbHOMY noce-
LyroLemy Habnio[eHNto, NOCKOMbKY
pagukanbHas xupypruyeckas
pe3eKums OMyXOonu SBASETCS efnH-
CTBEHHbIM NEYEOHBIM METOLOM,
KOTOpbIA 06eCneumBaeT yNnyyLleHre
BbKMBAEMOCTH (NoKa3aTenNb Bbl-
XnBaeMocTm 49,4% n 29,5%) (3).

KnuHuueckuii cnyyan 2:

lMonHas xvpypruveckas pesexkums
C HEraTuBHbIM KPaeM Pe3eKLmmn —
«R0 pesekuusi» ocTaeTcs Hambonee
3 HEKTUBHBIM METOLOM JIEHEHNS
afipeHOKOPTUKANBHON KapPLMHOMb
(AKK) 1, Hapsigy ¢ paHHei cTa-
AVeiA, SBSETCS OBHUM U3 CaMblX
CUNbHbIX NPEAUKTOPOB 06LLEH
BbI)XMBAEMOCTM (4). HecMoTps Ha
MPSMYIO MHBA3MIO UM Hannune
onyxonesoro Tpom6a B HIMB (unu
n T0r0, 1 apyroro), nonHas (RO)
pe3eKumst MOXET ObITb JOCTUIHY-
Ta. Takum 06pa3oM, aaxe Takas
KIMHUYecKas KapTuHa He JOMKHa
WUCKIKOYATb NOMbITKK pafnKanbHOM
neyebHO pe3eKUnM y NauneHToB ¢
pakoM Hafno4YeyHMKa.

KnuHudecknia cnyyan 3:
[pyroi KNMMHUYECKOU KapTUHOK,
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CocyaucTas xupyprus

Fig. 6: Various illustrative images in case 6: 1. Preoperative ureteropyelography with doubled right renal pelvis and ureter duplication in a horseshoe kidney;
2. CT - coronary (2a left panel) and transversal scan (2b right panel): Residual horseshoe kidney after right nephrectomy with a necrotic area at the isthmus
region and inferior vena cava; 3. Intraoperative situs after cavotomy showing endocaval tumor lesion (a) and removal of the tumor thrombus, partial wall

resection and xenogenic patch plasty (b) (Vascu-Guard®, Vascutek, Hamburg, Germany);

Puc. 6: PasnuuHble nnnioctpaumu k cnydato 6: 1. MpegonepaunoHHas ypeteponuenorpadust ¢ yABOEHNEM NOYEUHON NOXaHKW 1 MOYETOYHNKA B NPaBoii NOAKOBOOBPA3HOM

nouke; 2. KT — npoaonbHoe (neBas naxefb) 1 nonepeyHoe (npasas NaHenb) CkaHMpOBaHWe: 0CTaTO4HAs NpaBas MOAKOBOOGPa3Has noyka nocne HepaKTOMIUM C HEKPOTUYe-
CKIM y4aCTKOM B 06N1aCT/ NepeLLeiika 1 HUXHSS nonas BeHa; 3. MIHTpaonepaumnoHHblii BUA NOCNe KaBOTOMIUM: S3HAOKaBaNbHas onyxonb (A) 1 yaaneHne onyxonesoro Tpomoa,
4acTN4Has pe3ekuns CTEHKYM 1 KCeHoreHHas 3annatoyHas nnactuka (B) (Vascu-Guard®, Vascutek, Mambypr, F'epmanus);

Case 3:

Another clinical picture, which
usually demands the coopera-
tion between interdisciplinary
specialties is the SVCS. The
goal of management is pallia-
tion of symptoms of venous
obstruction. In this specific
case, a hybrid approach
through transjugular open
thrombectomy and endovas-

cular placement of stents

into central veins was used.
An adequate follow-up using
duplex-ultrasonography and an
appropriate anticoagulation are
advised.

Case 4:

Primary venous aneurysms are
uncommon and in most cases
of little clinical significance,

koTOpas 06bIYHO TPebyeT MeXauc-
LMNIMHAPHOIO COTPYAHMYECTBA,
asnsietcs CBIB. Lienbto neyexns
SBNSETCS CMArYEHNe CUMMNTOMOB
BEHO3HOW 06CTPYKLUMK. B 9TOM
KOHKPETHOM Ciyyae 6bIn UCrosib-
30BaH rubpuaHbIA METOA, BKIIOYA-
tOLLMIA OTKPBITYH) TPAHCHKOTYNSIPHYHO
TPOMOSKTOMMIO W HLOBACKYNSIPHOE
pasMeLLEeHNe CTEHTOB B LiEH-
TpanbHbIX BeHax. PekomeHayeTcs

HabNoAEHE C UCTONb30BAHNEM
pynnekc-Y3W v HasHaueHneM
COOTBETCTBYHLLEH aHTUKOArynsum-
OHHOW Tepanuu.

KnuHuueckuii cnyyan 4:
lepBuYHbIE BEHO3HbIE aHEBPU3MbI
BCTPEYAKTCS PELAKO U B 6ONbLUMH-
CTBe CNy4aeB UMEIOT HeBONbLLOE
KIMHUYECKOE 3HAYEHME, B TO Xe
BPEMs! MOJKOJIEHHbIE BEHO3HbIE
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CocyaucTas xupyprus

Fig. 6: Various illustrative images in case 6: 4. Photo documentation of tumor specimen'’s pathological investigation: Macroscopic appearance of the
resected inferior vena cava wall (*) with tumor thrombus (a). Histology of the tumor thrombus of the right renal vein stump (b) (H&E stain; magnification).
Histology of the tumor thrombus of the IVC showing tumor cells of the renal cell carcinoma embedded in fibrin (c) (H&E stain; magnification) and partial
fibrous organization of the thrombus (d) (Elastica van Gieson stain; magnification).

Puc. 6: PasnnuHble unmocTpaumm K cnyyato 6: 4. ®OTOA0KYMEHTbI FTMCTONATONOMMYECKOro UCCneaoBaHus onyxonu: Makpockonuyeckuii BUA pe3eumpoBaHHONA CTEHKM HIKHE
nonoii BeHbl (*) ¢ onyxonesbiM TpoMboMm (A). FucTonorus onyxonesoro TpoM6a KynbTy NpaBoii No4eyHol BeHbl (B) (okpacka H & E; yBenuuerue). Muctonorus onyxonesoro
Tpom6a HIB, nokasbiBatoLLlas KneTk1 No4eHHO-KNETOHHOrO paka, BkpanneHHbx B ¢nbpuH (C) (okpacka H & E; yBenuueHne) 1 4acTuuHyro BONOKHUCTYO OpraHn3aumio Tpomba
(D) (okpacka Elastica van Gieson; yBenuueHue).

whereas popliteal venous
aneurysms are a form of
potentially life-threatening dis-
ease because they have been
recognized to be a source of
recurrent pulmonary emboli.
In patients with popliteal
venous aneurysms, tangential
aneurysmectomy with lateral
venorrhaphy is the procedure
most commonly performed at

present. (6) Besides tangential
aneurysmectomy, graft inter-
position or venous patch plasty
has also often been performed
in popliteal venous aneurysm
(7).

The long-term patency of re-
constructed popliteal veins has
so far been poorly documented
in previous reports, and the
need and effects of postopera-

aHeBPU3MbI SABNSOTCA HOPMON Mo-
TEHLMANbHO OMacHoro Ans XKWU3Hu
3a60/1€BaHMs, NOCKOSbKY OHW MOTYT
CTaTb MPUYMHON PELMANBMPYIOLLEN
3MOONM NErOYHO apTeEPUM.

Y NaumeHTOoB C NOAKONEHHbIMM
BEHO3HbIMM aHEBPU3MAMK B Ha-
cTosLee Bpems Haubornee 4acTo
BbIMONHAETCS TaHreHunanbHas
AHEBPM3MAKTOMMS C NlaTepanbHON
BeHoppadmeii (6). MomuMo Takoro

BMeLLaTensCTBa, Npy 310N NaTono-
MM 4aCcTo NPOBOANTCS TPAHCMNAH-
Tauus nockyTa UK 3annaTtoyHas
nnactuka (7).

[onrocpoynas npoxoauMocTb
PEKOHCTPYMPOBAHHBIX MOAKOMEH-
HbIX BEH [0 CUX MOp MJ10X0 OnucaHa
B inTeparype, a HeobX0AMMOCTb W
NOCNeaCTBMS NOCNEONEPALMNOHHON
aHTUKOArynsHTHOW Tepanuu He
COBCEM SCHbI.
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tive anticoagulation therapy are
not completely clear.

Case 5:

Venous aneurysms are gener-
ally asymptomatic and easily
misdiagnosed as soft tissue
tumors (8-12). Here, a case
with a venous aneurysm aris-
ing from lateral thoracic wall
causing recurrent pulmonary
emboli is reported. The venous
malformation was excised suc-
cessfully via a hybrid endovas-
cular and surgical approach.
Vascular Doppler-ultrasono-
graphy studies can differenti-
ate venous aneurysms from
artery aneurysms or arterial
venous malformations. Imaging
studies such as CT scanning or
magnetic resonance imaging
can also provide clues to the
diagnosis, which is best con-
firmed by venography study.
The available limited experi-
ence suggests that a venous
aneurysm of the lateral thoracic
wall can be excised easily with-
out a great risk of complication
or recurrence.

Thus, the authors think that if
the venous aneurysm is symp-
tomatic, associated with any
complication, enlargement, or
ambiguous etiology, it should
be excluded, e.g., by ligation
of the aneurysmatic neck as
performed, and all feeder veins
ligated or as a hybrid approach
using intraoperative endovas-
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cular embolization, which alone
may be sufficient if the whole
aneurysmal sac could be em-
bolized as done almost in this
manner.

Case 6:

A case of RCC combined with
IVC tumor thrombus in a horse-
shoe kidney and doubled right
kidney experienced successful
interdisciplinary cooperation of
urologist and vascular surgeons
in a complex and advanced
tumor disease. In spite of ad-
vances in systemic treatment
of RCC, primary complete tu-
mor resection with tumor-free
resection margins is the only
curative treatment in the T1/T2
stage. IVC tumor thrombus of
the advanced T3 RCC, requir-
ing partial wall resection of IVC
and patch-plasty, was classi-
fied as stage Il by STAEHLER
characterized by IVC tumor
thrombus site below the influx
segment of hepatic veins (13).
A complete tumor resection in
those complex renal tumors as-
sociated with IVC thrombosis
comprising nephrectomy and
resection of tumor-infiltrated
parts or segments of the IVC or
[VC-associated tumor throm-
bus has to be the basic aim

of surgical treatment, if there
are no distant metastases. In
addition, such complex and
advanced findings are manage-
able by modern (vascular) sur-
gical techniques and materials.

KnuHnyeckuin cnyyai 5:

BeHo3Hble aHeBpU3Mbl 06bI4YHO
NpOTEKAKT 6ECCUMMTOMHO M NErKO
MPUHUMAKOTCS 32 OMYXONU MSATKMX
TKaHei (8-12). Mbl onuceiBaem
CrnyYail C BEHO3HOW aHEBPU3MONA B
CTEHKE rpyAHON KNEeTKH, Bbi3biBa-
tOLLIE# PELMANBUPYHOLLYIO 3MBONNIO
TNIErOYHOM apTepum.

BeHo3Has Manbhopmaums 6bina
yCMELLHO yAaneHa ¢ NOMOLLbHO
TMOPUAHOIO 3HA0BACKYNISPHO —
XMPYPruyecKoro BMeLLaTeNbCTBa.
CocynucTas gonnneporpacus 1
ybTPA3BYKOBOE UCCNes0BaHNE MO-
ryT andchepeHumpoBaTh BEHO3HbIE
aHEBPU3MbI OT aHEBPU3M apTepUil
WU apTepuarnbHO - BEHO3HbIX
Manbchopmauni. Buayanusauu-
OHHbIE UCCNEe0BaHus, Takne Kaxk
KOMMbKOTEPHAS TOMOTPachus Ui
MarHUTHO-PE30HaHCHas TOMOrpa-
hus, TaKXKE MOryT CTaTb KIIOUOM
K AMarHo3y, YTo fyLlie BCEro
AEMOHCTPUPYET BeHorpacws.
MMetoLmiics orpaHnyeHHbIi

OMbIT NOKA3bIBAET, YTO BEHO3HAS
aHeBpM3Ma B naTepanbHoN CTEHKE
PYLHOM KNETKN MOXET ObITb NErko
yaaneHa 6e3 60/1bLLOro pucka
OCIOXHEHWIA UM peumranBsos. o-
9TOMY aBTOPbI CHUTAIOT, YTO, ECIN
BEHO3HAs aHEBPU3Ma SBASETCS
CUMMTOMATU4ECKON BCAEACTBNE
Kakoro-mbo OCMOXHEHNS UMK ee
YBEJIMHYEHNS!, U 9TUOSOTUS He
SICHA, ee CNELyeT «BbIKIIOUYNTL»,
Hanpumep, ¢ NOMOLLLIO MUrUpOoBa-
HWS aHEBPU3MATUYECKON LLIBIKM,
kak 6b10 CAENAHO Y AaHHOro
nauneHTa, 1 NepeBs3biBaHUS BCEX

CocyaucTas xupyprus

MUTAOLLMX BEH, MW BbINONHNTD
rMbpuaHOE BMELLATENbCTBO,
NCMOMb3ys MHTPAONEPALMOHHYHO
3HA0BACKYNAPHYIO AMOONM3ALMIO,
KoTopas cama no cebe MOXET ObiTb
AOCTaTO4HOM, ECIN BECb aHEBPU3-
MaTWYECKUI MELLIOK MOXET BblTh
3M60NU3NPOBaH.

KnuHnyecknin cnyyan 6:

Jleyenue MNKP B coueTaHnm ¢
onyxonesbiM Tpom6om HIB B
noaKoBOOBPA3HON NOYKE U YABO-
€HHOW NPaBoii NOYKON SABNSETCS
NPYMEPOM YCMELLHOrO MEXANC-
UMMAIMHAPHOIO COTPYAHMYECTBA
ypoxnora v CoCyanCTbIX XUPYproB
MpY CRIOXKHOM U 3anyLLEHHOM
ONyXoNieBoM npouecce. HecmoTps
Ha YCNELLHOE CUCTEMHOE JIeYeHUN
IMKP, nepsnyHas nonHas pesexuns
ONYXOJN C HETATUBHLIMM KPasiMu
Pe3eKLMM SBNSIETCS eAMHCTBEHHBIM
neyebHbIM METOAOM Ha cTaaum T1
/T2.

Onyxonesblit TpoM603 HINB Ha
nosaHeit ctagum T3 MKP, Tpebyto-
LM YaCTUYHON PE3EKLIMM CTEHKM
HIB v 3annaTHOM NnacTuku, 6bin
KnaceudmumposaH kak ctaaus |
no STAEHLER, koTopas xapakTe-
pU3yeTCs Hannymnem Onyxonesoro
Tpom6a B HIMB Huxe nHpntokca
neYeHoYHbIX BeH (13).

lMonHas peaekums onyxomm B Ciy-
yae CMOXHbIX NOYEYHbIX OMyXOnei,
CBS3aHHbIX ¢ TpoM6030M HIB,
BKJHOHAtOLLAs HECHPIKTOMMIO U
PE3EKLMI0 MHDUILTPUPOBAHHBIX
ONYXOJbH YaCTENA NN CETMEHTOB
HIB wau HIB - accounnpoBaHHOro
TpoMm6a, A0MKHA 6bITb OCHOBHOM
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(14-15). A secondary adjuvant
or alternative medication with
tyrosine kinase inhibitors

can be considered a further
therapeutic option according to
novel and recent reports.

In summary, a diagnostically
complete and conclusive pre-
operative imaging is essential
for the assessment of tumor
extension, surgical options and
planning the specific approach
as well as prognosis. Prefer-
ably in advanced, complex and
complicated tumor manifesta-
tions, diagnostic and primary
treatment should be performed
in a center of excellence to
achieve an optimal outcome
by interdisciplinary cooperation
of operative disciplines and an
adequate perioperative inten-
sive care.

Conclusion

The interdisciplinary team ap-
proach to diverse rare venous
disorders is beneficial for pa-
tients and required for achiev-
ing optimal management and
prevention of complications.
We emphasize on the role of
interdisciplinary management
across a variety of diagnostic
modalities. Interdisciplinary
team work is a complex
process, which means that
different types of staff work
together to share expertise,
knowledge, and skills to influ-
ence patient care.
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Take Home Message

e This is the first report in
literature to discuss the com-
plexity of non-varicose vein
disorders including malignan-
cies and how to manage
them substantially based on
the interdisciplinary team
work of vascular surgeon and
other specialties including
interventional radiologists.

¢ Collaboration amongst spe-
cialists should be focused
onto further systematic col-
lection of experiences in di-
agnostic, peri-interventional/
-operative and therapeutic
management including a
competent follow-up to
finally be able to create and
further optimize consensus
documents and structured
educational programs that
emphasize the interdiscipli-
nary care of these selected
patients with complex non-
varicose venous diseases.

LIeMNbH XMPYPrvecKoro BmMeLLa-
TENbCTBA, ECN HET OTAANEHHbIX
MeTacTasos. Kpome Toro, Takve
CTNOXHbIE W 3anyLUEHHbIE Cyyaun
MOXXHO JIEYNTb M C MOMOLLbHO
COBPEMEHHbIX SHA0BACKYNSPHbIX
MeTo0B 1 MaTepuanos (14-15).
BTopuyHyto aibioBaHTHYHO
Tepanuio UK anbTepHATUBHYIO
Tepanuio MHrMbUTopamm TMpo-
3MHKWHA3bI, COrNacHO HelaBHUM
COO6LLEHMAM, MOXHO CYNTATb A0-
NONHUTENbHLIM METOAOM NEYEHNS.

Takum 06pa3oM, MakCUManbsHo
nonHas nNpeaonepaunoHHas Busya-
nmM3aums He06X0AMMa Ans OLIEHKM
pacnpoCcTpaHeHus OMyxonu, onpe-
[ENEHNs XMPYPrivecknx MeTO[0B
NEYEHNS 1 COCTaBIEHNS KOHKDET-
HOrO NMaHa Tepanuu, a Takxe
nporHo3a. pesnoyTUTENsHO
AMArHOCTUKY W NEPBUYHOE NeYeHne
3anyLLEHHbIX Cly4aes, COXHbIX
BC/IEACTBWE OMyXONeBOro PocTa,
NPOBOANTH B CrELMan13npoBaH-
HOM LIEHTPE C LIENbo LOCTUXKEHNS
ONTUMANbHOTO PesynbTaTa 3a cHeT
MEXAUCLMMIMHAPHOrO B3auMoaeii-
CTBUS M aieKBATHOW Nepuonepaum-
OHHOW UHTEHCWUBHOW Tepanuu.

3aknoyeHue

Me>Xx ancumniMHapHbIiA KOMaHAHbIA
noAaxoA K pa3nuyHbIM PeaKum
3a60neBaHMsIM BeH 0becneynBaeT
PS4 NPEMMYLLECTB ANS NauUeHTOB,
1 HeobXoaMM NS JOCTUXEHMS On-
TUManbHOro pe3ynbTaTa NeveHns

¥ MPEAO0TBPALLEHNS OCTIOXKHEHW.
Mol Takxe xoTenu 6bl NOA4YEPKHYTH
POMb MEXANCLMNNMHAPHOIO NOAXO0-

CocyaucTas xupyprus

[ NPY MCMOMb30BaHNN PA3NNYHBIX
MEeTOLO0B AmarHocTuku. Mexxamc-
LMnnMHapHas KomaHaHas pabota
— 3T0 CNOXHbIA MPOLIECC, NpK
KOTOPOM pasfinyHble CrieumanmucTbI
paboTatoT BMECTE, HTOBbI IENUThCS
OMbITOM, 3HAHWSMM 1 HaBbIKamu ¢
Lienbto 06eCneyeHns HaunyyLero
neyeHus.

KntoyeBble MOMEHTbI:

+ 970 nepBas B nuTepatype
CTaTbs, B KOTOPOW 0BCYXAaeTCs
CMOXHOCTb HEBAPHKO3HbIX 3a60-
NEBaHWiA BEH, BKMOYas 3noka-
4eCTBEHHbIE HOBOOGPA30BaHNS,

1 cnocobbl Ux apheKTUBHOIO
NEYeHs Ha OCHOBE MEXANCLIN-
NAMHAPHOK KOMaHAHOK paboThl
COCYLMCTOr0 Xvpypra v apyrux
CNEeLManv1CTOoB, BKKYAs MHTEP-
BEHLMOHHbIX Paanonoros.
CoTpyaHM4eCcTBO MeXAy cneum-
anucTamm JOMmKHO 6bITb COCPeso-
TOYEHO Ha JanbHENLeM cucTe-
MaTU4ECKOM HaKOMEHUN OnbiTa
AMArHOCTUYECKOro, nepu-uHTep-
BEHLMOHHOIO / XMPYPrMYeCKOoro

1 TEpaneBTUYECKOr0 BEAEHMS
Takux cny4aes, BKOYas nocne-
LyoLLee KOMNETEHTHOe Habntoae-
HWe, 4TOObI IMETb BOSMOXKHOCTb
€034aBathb W ONTUMMU3MPOBATb
PYKOBOACTBA ¥ 06pa30BaTeNbHbIE
nporpammbl, KOTOPbIE 060CHO-
BbIBAKOT MEXANCLMMNNHAPHBIN
MOAXOZ MPU NEYEHNUN NALUMEHTOB
CO CMOXXHBIMW HEBAPUKO3HbIMM
3a60N1€BaHNSMM BEH.
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