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Medical Treatment in Germany

Germany takes a leading lepmaHns 3aHMMaeT nANpyloLuyto
position in medicine. no3vuuio B 06n1acT MeAULIMHBI.

German hospitals, clinics and medical | 'epMaHckue 60MbHULbI, KIMHWAKY W [O-
doctors enjoy an excellent reputation. | KTOPa UMEOT NPEKPACHYH penyTaLuto.

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

Patients from the Gulf States gladly MaumeHTbl Co BCEro Mupa ¢ ya40Bo/b-
come to Germany to receive medi- CTBMEM elyT B ['epMaHuio Ha neyeHue,
cal treatment because they regard MOCKOJIbKY paccMaTpusaroT IepManuio
Germany as a safe place and rely on kak 6e30nacHyt CTpaHy 1 J0BEPSOT
German clinics and physicians. HEMELKMM KIIHKKaM v Bpayam. OHu
They feel welcome as guests and YyBCTBYIOT Ce05 XKENaHHbIMU FOCTAMM 1
enjoy that they are encountered in HacnaXxatTcs MECTHLIM FOCTENPUNM-
an open-minded and friendly way. CTBOM.

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

renowned German hospitals, clinics eTCs NAPTHEPOM WU3BECTHBIX HEMELIKUX
and specialized practices, organizes KIMHWK, MENLIMHCKWX LEHTPOB, CreLy-
the best medical treatment for annCTOB M OPraHM3yeT CaMoe Nyuluee
patients from all over the world and NeyeHre Ans NaLUMeHToB CO BCEro MUpa,
offers them a full service package. npeanaras M Becb CNEKTP YCNyr.
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Editor's Note

Dear Reader,

During the last few years medi-
cine has developed to become
one of the leading growth sec-
tors. Whereas in the last few
months many export-oriented
economic sectors had to con-
tend with great difficulties, the
international, i.e. cross-country
patient tourism has made
substantial progress within the
same period of time. Special-
ists are convinced that this
trend will continue, as more
and more people can afford
high-quality medicine.

At the same time, many people
seek medical care in countries
in which the range of medical
services is considerably less
expensive than at home.

Germany has much to con-
tribute on the way to global
medicine. German medicine

is held in high repute on an
international scale and is ex-
tremely competitive due to its
moderate price structure. With
more than 2,000 modern clin-
ics, best-educated physicians,
experienced nursing staff and
diversified rehabilitation facili-
ties, the country exhibits a first-
class medical infrastructure.
At present about 80,000
foreign patients are treated

in Germany annually - with
upward tendency.

German Medical Journal and
the German Medical Online

Medical eiyc

Portal offer important decision-
making and orientation support
for people who would like to
receive medical care in
Germany.

The journal provides informa-
tion on German medicine
through medical-scientific
articles; the portal provides
comprehensive information on
German clinics, physicians and
service providers. And what is
unique: the journal is digitally
linked to the portal.

Enjoy your
German Medical Journal!

Nadine Baume
Managing Director
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JAoporue untatenu!

3a nocneaHne HeCKONbKO et
MeJuuMHa cTana OfHUM 13

Camblx Pa3BMBAtOLLMXCS CEKTOPOB
9KOHOMMKW. Ecnn B nocnefHue He-
CKOMbKO MECALIEB MHOTME JKCMOp-
THO-OPUEHTUPOBAHHbIE CEKTOPbI
9KOHOMWKM CTONKHYMUCb C 60MbLUK-
MM TPYAHOCTSIMM, MEX[yHapOAHbINA
MeJMUMHCKWUA Typu3M 3a 3TOT Xe
NepWoA BPEMEHM JOCTUT 3HAYM-
TenbHOro nporpecca. CneunanucTsl
ybexxaeHbl, YTO 3Ta TeHAeHUus 6y-
LET NPOJOMKATLCS, MOCKONbKY BCE
Gonblue v 6onblue Ntoaeit MoryT
Mo3BOMTb ce6e BbICOKOKAYECTBEH-
Hble MeANLMHCKE ycnyru. B To xe
BPEMSI, MHOTME NHOAN 06paLLatoTCs
32 MEAMLMHCKON MOMOLLBIO B Te
CTPaHbl, B KOTOPbIX MeAULMHCKIE
YCNYIW 3HAYATENBHO ELLEBNE, YEM
[oma.

['epMaHmns MOXET BHECTM 60NbLUON
BKJ1ag B rnobanbHoe 34paBoox-

OT pepakumm

paHeHue. Hemeukas MeanumHa
UMEET NMPEKPACHYHO MEXyHapos-
HYI0 PEnyTaLmio 1 Ype3BbIvaitHO
KOHKypeHTOCMoco6Ha bnarofaps
pa3ymMHoM LieHoBOM nonuTtuke. G
6onee, 4em 2 000 COBPEMEHHBIX
KMUHWK, BbICOKOO6PA30BaHHbIMM
Bpayamu, OnbITHbIM CPEAHAM MeS-
MepcoHanom u pasHoo6pasHbIMu
LieHTpamu peabunutauum, cTpaHa
pacrnonaraeT nepBOKNaCCHOM
MeONLIMHCKON MHGPACTPYKTYPOM.
B HacTosiee Bpems okono 80 000
WHOCTPaHHbIX NaUMEHTOB nevarcs
B 'epMaHm eXKeroHo u ux 4mcno
MOCTOSHHO pacTeT.

HemeLKuid MeAULUMHCKIIA XXypHan

1 HemeuKmii MeanUMHCKMIA nopTan
npeanararT MHHOPMALMOHHYO
NOAAEPXKKY MO MPUHATUO PELLEHNH
AN N0JeN, KOTOpble XOTENN Bbl
NoMyYnTb MeSULMHCKOE 06CNYKH-
BaHue B 'epmaHuu. B xypHane
npeAcTaBneHa nHopMaums o
HEMeLKOW MeauLmMHe B BUAE Ha-
YYHO-MEJMUNHCKMX CTaTel, nopTan
NPeAOoCTaBNSET UCHEPNbIBAKD-
L0 MHCDOPMALIMIO O HEMELIKUX
KIMHUKAX, Bpayax M areHTcTeax
MeJMLMHCKOrO Typr3ma. YHuKanb-
HbIM SIBISETCS TO, YTO Ha nopTane
TaK>Xe NpefcTasreHa aneKTpoHHas
BEpPCHS XXypHana.

lMonyunTe yAOBOMLCTBUE OT
HemeLkoro meanumHeKoro
XypHana!
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nepenomax KocTei Ta3a

BapuapTtpuyeckas xvpyprus:
COBPEMEHHbIe TepaneBThyeckne
BO3MOXXHOCTM W NEPCNEKTUBbI
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The hospital Kloster Grafschaft (Grafschaft
Abbey) is a special hospital of maximum care for
pulmonary and bronchial medicine, respiratory
medicine, sleep medicine and allergology. Our
extensive technical and personnel equipment on
university level allows for this comprehensive
diagnostics. In addition, the hospital exhibits two
state-of-the-art intensive care units with a total of
14 beds.

Weaning centre

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

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

Pneumology

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

KLOSTER
GRAFSCHAFT

Kloster Grafschaft (Grafschaft Abbey) - knuHuka, cne-
LiManu3vupoBaHHas B 06nacT pecnupaTopHoOu Me -
LMHbI, NieveHmns 3aboneBaHni 6POHXOB U NETKMX, Me-
AVLMHBI CHa 1 annepronoruu. Hawe coBpeMeHHoe
TEXHWYECKOE OCHALLEHWE U BbICOKOKBANM(ULMPOBAH-
HbI MEAULIMHCKIMIA NepcoHan no3BonseT NpoBOAUTD
NNAHOBYH AMATHOCTUKY M NIEYEHNE HA YPOBHE HEMEL!-
KO YHUBEPCUTETCKOM MeAnLMHbI. KnnHnka Takxe
pacrnonaraeT AByMs 6110Kamu MHTEHCUBHOW Tepanim
Ha 14 MecT. MeanuMHCK1e HanpaBneHns KIMHUKA:

OTnyyeHue OT UCKYCCTBEHHO BEHTUNALMM NIETKUX
B cneuvan13aMpoBaHHOM LIEHTPE NauneHTam ¢ aam-
TeMNbHOW UCKYCCTBEHHON BEHTUNSLMEN NIErKNX NOMO-
raroT 6bICTPO W NIErko OTBbIKHYTL OT annapata UBJT u
nepenTn Ha CaMOCTOATENbHOE AblxaHue. ExxeronHo

C NOMOLLbIO BEPTOSIETA B LIEHTP FOCMMTANN3NPYIOT-
g 200 naumeHToB 13 BJI0KOB MHTEHCUBHOW Tepanuu
C0 BCen ['epmaHuu 1 cTpaH EBponbl. Haw LueHTp — ca-
MblIi1 KpYMHbIWA B ['epMaHum no LaHHOMY BMAy creuma-
NIM3MPOBAHHOM MOMOLLW.

MynbMoHonorus

B knMHWKe NPOBOAUTCS ANArHOCTUKA U NIEYEHME Ta-

Kux 3a60neBaHNi, Kak 6pOHXMUaNbHas acTMa, XpoHu-
YeCKuit OPOHXUT, aMAH3emMa Nierkux, rdpos nerkux
PasNNYHOro reHesa, KonnareHo3 ¢ nopaxeHuem ner




Sleep medicine

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

Early rehabilitation

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

Occupational pulmonary diseases

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

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

MeauuuHa cHa

B 0iHOM 13 0TAeNeHui LeHTpa NPOBOANTCS AnarHo-
CTWKA W JIeYeHne pacCTPOUCTB PECnpaTopHO Cu-
CTeMbl, BO3HMKAILLMX BO BPEMS CHA ¥ Npu neperpys-
K€ MbILLL| AbIXaTEeNbHOW CUCTEMBI, C MOMOLLLKO HEWH-
Ba3WBHbIX METOZOB.

PaHHas peabunuTauus

B Kn1HWKe naumeHTbl NOCne ANMTENbHON UCKYCCTBEH-
HOW BEHTUMALWM NIErknx MPOXOAAT UHTEHCUBHYHO pea-
OuUAMTaLMIO C NOMOLLIbIO METOLO0B hr3noTepanuu, Ne-
4e6HOM MMMHACTWKK, Tepanuu peyn, HanpaseHHYHo
Ha NOJHOE BOCCTAHOBMEHWE fbIXaHusl, YTO6bI Nauy-
€HT MOr 06X04MTCA IoMa 6e3 NOCTOPOHHEN MOMOLLM.

Mpodg3abonesaHnsa nerkux

B oTaeneHnv 3a60neBaHuiA IErknX, CBA3aHHbIX C
onpefeNieHHbIMY NpoeccusiMu, NPOBOANUTCS AnarHo-
CTWKA ¥ NeYeHmne crepyromx 3a6oneBaHuin: cunm-
k03a, acbecTo3a ¥ CBSA3aHHbIX C ac6ECTOBbLIM NPOM3-
BOACTBOM ONyXOfei NErkux U nnespbl (NneBpanbHoi
Me30TEeNMOMbl), BbI3BAHHOK XUMWUYECKMU areHTa-
MM BPOHXMANbHOK aCTMbl U XPOHNYECKIUX GPOHXUTOB.
[laHHOE OTAENeHe TakxKe MMeeT BO3MOXKHOCTb Mpo-
BOAMTb MHTEHCUBHYHO peabunutaumio.
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Allergology

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

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

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

Annepronorus

KnuHuka pacrnonaraet COGCTBEHHbIM anneprosnoru-
YeCKM OTAENEHNEM, B KOTOPOM NPOBOAUTCS AnarHo-
CTWKA ¥ NEYEHNE acTMbl, aniepruyeckoro puHNTa,
annepruyeckoro PUHOCUHYCUTa, HEMPOAEPMUTA, 3K-
3eMbl, annepruyeckon aK3aHTEeMb!, YPTUKAPHOM Cbinu,
aHrMOHEBPOTUYECKOrO OTEKA, KOHTAKTHOM annepriy,
HEnepeHOCMMOCTY JIEKaPCTB, MOBbILLEHHOW YYBCTBU-
TENbHOCTM K NIEKAPCTBAM, MULLEBONA annepruu, an-
NIEPruu Ha 14 HACEKOMbIX, CUHAPOMA Pa3apaxxeHHOro
KULLIEYHWKA, XPOHUYECKOW Anapew.

CneuvnanuanposanHas knuHuka Kloster Grafschaft
PACMONOXEHa B XXMBOMUCHOM MECTE B LIEHTPE ropo-
pa LLmannen6epr paoHa CayepnaHaa 3emnu Ce-
BepHas PenH-BecTchanus. BenukonenHsin napk,
OKPY>KaKOLLMI KIIMHKKY, CNOCcOBCTBYET peabunutaumm
W BbI3J0POBIIEHMIO NALMEHTOB.







Pelvic Fractures

Prof. Dr. UIf Culemann, MD
Dr. Markus Burkhardt, MD
Prof. Dr. Werner Knopp, MD
Prof. Dr. Tim Pohlemann, MD

Introduction

While pelvic ring fractures are
generally rare (only 3-8% of all
fractures), they are associated
with a high case fatality rate
compared to other fractures,
for example, when occurring
as part of polytrauma [1-6]. In
the case of a “complex pelvic
fracture”, i.e. a combination of
a pelvic ring fracture and con-
comitant peripelvic soft tissue
injury, the expected mortality
rate increases dramatically to
20% in comparison to patients
with “uncomplicated” pelvic
fractures (i.e. purely osteoliga-
mentous instability) [1, 6].

Pelvic ring fractures are typical-
ly found in younger patients in
the second and third decades
of life as a result of the impact
of high-energy forces (motor
vehicle accident, fall from a
great height, collapsed struc-
tures) and are characterised

by considerable concomitant
injuries (predominantly trau-
matic brain injury and thoracic
trauma) in more than 80%
percent of all cases. In patients
past the seventh decade of life
(second peak age), pelvic ring
fractures are also very com-

Medical e

|
L
)

{ENEIROY
RGRTIN
(oA

a

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

mon (mostly type A and B in-
juries). However, unstable and
life-threatening fracture types
(type C and complex trauma)
are a rare exception and often
a direct cause of death, which
is why there have so far been
only individual reports of suc-
cessful treatment at this age
(see Fig. 1) [71.

Paediatric pelvic ring fractures
are very rare due to the given
elasticity of the paediatric
pelvis and are therefore also a
particularity. Pelvic fractures in
this age group are often under-
estimated or even completely
overlooked; at 20%, the rate
of complex pelvic fractures in
children is twice as high as it is
in adults, for example. Experi-
mental research by STUHLER
indicated as early as 1977 that
even a force of 10,000 N is
only expected to cause plastic
deformation in a one-year-old,
Sl luxations and pubic symphy-
sis ruptures do not occur in a
12-year-old until at least 8,000
N is applied, and only after 14
years of age considerably less
force is required to cause the
above injuries (2,000-3,000 N)
[8]. For this reason, it is par-
ticularly important in paediatric

BeepeHue

XoT$ nepenombl Ta30Boro KonblLia
BCTPEYAoTCs LOBOMBHO PEAKO
(cocTaBnstoT nuwwb 3-8% BCex
NepenomoB), OHU CBA3aHbI C Bbl-
COKVM YPOBHEM NETANIbHOCTM N0
CPaBHEHWO C NEPENOMamMm aApyrux
nokanuaaumii, B 0C06eHHOCTY KOria
SBNSIOTCS YACTb NONUTPABMbI
[1-6]. B cnyyae KomnaekcHoro
nepenomMa Tasa, T.e. COYETaHus
nepenoMa Ta3oBoro KonbLa v no-
BPEXXAEHMEM OKONIOTA30BbIX MAr-
KUX TKaHEW, 0XXnaaemblii ypoBeHb
CMEPTHOCTM Pe3Ko Bo3pacTaeT o
20% N0 CpaBHEHWIO C NauMeHTamu
C «HEOCNOXHEHHbIMM» NepenoMa-
MW KOCTel Ta3a (BKNKo4as He-
CTabUbHOCTb KOCTHO-CBA304HOMO
annapara) [1, 6].

Mepenombl Ta30BOro KOMbLA YaLle
BCTpEyaroTes y 605ee MonoabIx
NauneHToB BTOPOrO U TPETLErO
LECSATUNETUS XXU3HN B pesyfbTaTe
MPSIMOr0 BO3AENCTBNS CU BbICOKON
SHEPruu (BOPOXXHO-TPAHCNOPT-
HOE MPOUCLUECTBME, NafeHNe C
60MbLLOM BbICOTbI) U XapaKTepU3y-
tOTCS 3HAUNTENbHBIM KOMMYECTBOM
CONYTCTBYHOLUMX TPABM (B OCHOB-
HOM YepPenHO-MO3roBOM TPaBMO#

W TpaBMamu rpyaHoON KNeTku)
6onee 4em B 80% Bcex cnyyaes. Y
nauueHToB cTapile 70 neT (BTOpOW

lMepenomsbi Tasa

MUKOBbIA BO3PACT), NEPENOMbI
Ta30BOro KOMbLa — ABEHNE TaKXKe
[O0BOJbHO YacToe (B OCHOBHOM
Tpasmbl Tuna A u B). TeM He meHee
HecTabubHbIE W yrpoXaroLlee
XU3HW naumeHTa nepenomsl (tun C
W KOMMJIEKCHas TpaBMa) SBNSIOTCS,
CKOpee, PEAKUM UCKIKOUEHNEM U1
324acTyt0 HEMOCPEeACTBEHHOM NpK-
YWUHON CMEPTH, U UMEHHO MO3TOMY
[0 cux nop 6blnv ony6MKoBaHbI
MMLWb OTAeNbHbIE AoKnadbl 06
YCMELUHOM NeYEHME NOA0BHBIX MO-
BPEXXAEHWUA B 3TOM BO3pacTe (CM.
puc. 1) [7].

[Mepenom Ta30BOro Konbua y

LETEN — ABNEHNe peaKoe, 6naro-
[aps 9nacTUYHOCTH KOCTEN Tasa

y feTeit. 3Lecb BO3HMKAET Apyras
KpaHOCTb — Ta30Bble NEPenoMbl

B 9TOW BO3PACTHOMW rpynne 4acTo
MPONyCKatoT, HeA0OLIEHNBAIOT WX
TSXKECTb U BOMOXKHbIE OCTOX-
HeHus; B 20% cnyyaes, yactota
KOMMNIEKCHO TpaBMbl Tasa y fAeTelt
B [1Ba pa3a BbiLLE, YeM Y B3POCTbIX.
B akcnepuMeHTanbHbIX MCCnepoBa-
Husx no Stuhler ewe B 1977 rogy
6bINI0 MOKA3aHO, YTO AaXe cuna
10000 H npennonoxmrensHo Bbl-
30BET /MLLb HEKOTOPYHO MacTuye-
CKyt0 echopMaumto KOCTel Tasa y
rogosanoro pebexka. Y getein 12
NET He CNy4aroTCs BbIBUXM UNW Pa3-
PbIBbI TO6KOBOrO CUMAM3a faxe
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Fig. 1: 53-year-old patient following
pelvic injury caused by being run over
by a vehicle and amputation of the
right thigh. In addition to extensive
shock management and early trans-
fusion of blood products, emergency
surgery for haemorrhage control is a
top priority in such a case.

injuries to assess the force of
impact that caused the trauma.

In terms of treatment, stabilis-
ing the pelvic ring fracture is
associated with an improved
survival rate. This is suggested
by HAUSCHILD et al. in an
evaluation, published in 2008
by the Study Group Pelvis

of the German Association

for Study of Internal Fixation
(DAQ) and the German Society
for Trauma Surgery (DGU e.V.),
which currently represents
the world's largest collection
of data on pelvic research in
the German-speaking area [3].
A total of 4,291 patients with
pelvic fractures from 1991 to
1993 (Study Group Pelvis 1)
and from 1998 to 2000 (Study
Group Pelvis 1) were evalu-
ated. In addition to fracture
type and epidemiological data,
the severity of the injury, the
applied primary treatment

as well as definitive surgery
and the mortality rate follow-
ing pelvic ring fractures were
evaluated. In the course of
the study, an age-independent
decrease in the average case
fatality rate from 7.9% (AG pel-
vis |) to 5% (AG pelvis Il) was
observed between 1991 and
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2004. Predictive risk factors for
death included the severity of
concomitant injuries (increas-
ing ISS, PTS etc.), concomitant
soft tissue injury (as is the
case in complex trauma) and
the necessity to employ initial
stabilisation techniques in the
trauma room (e.g. external fixa-
tion, pelvic clamp, etc.).

Therefore, the aim of this
research is to describe the
characteristics of pelvic ring
fractures, explain the primary
therapeutic measures applied
in pre-clinical and clinical first-
line treatment and highlight the
primary treatment algorithms
in pelvic ring fractures (see Fig.
2).

At the Site of the Accident:
Initial Examination and
Primary Treatment of
Patients with Pelvic Ring
Fractures

Outside the clinical environ-
ment, diagnosing a pelvic
fracture is usually limited to
physical examination, namely

a craniocaudal body check,
besides assessing the cause

of the accident and the injury
mechanism. Since the addition-

npu1 NpunoXexun cunbl fo 8000

H, v Tonbko nocne 14 net Tpeby-
€TCH C1Na 3HAUMTENBHO MEHbLLAs
(2000-3000 H), 4To6b! BbI3BATL

Te e noBpexxaeHus [8]. Mo aToi
NpUYmMHe B [ETCKOM TPaBMaTONorm
0CO6EHHO BaXKHO OLEHNTb CuATy No-
BPEXXAAOLIEro yaapa Ans OLeHKM
TSKECTW TPaBMb.

C TOYKM 3peHus neyeHns cTabunu-
3aumst NOBPEXAEHHOTO Ta30BOro
KONbLia ONPEAeNseT ypoBeHb
BbXneaemocTu. O6 3TOM CBY-
[ETENbCTBYIOT UCCNEe0BaHMS,
NpoBeAeHHbIE XayLLUnNbAOM 1
coasT. CornacHo faHHbIM, ony-
6nmKoBaHHbIM B 2008 1., rpynna
y4eHbIX 13 HemeLkom accounalmm
MO M3YYEHMIO BHYTPEHHEN (hMKCa-
v (DAO) 1 Hemeukoro coobuue-
cTBa xupyprim Tpasmel (DGU e.V.)
06nagaeT KpynHeiLLen B Mupe
KIMHUYECKOI 6a30¥ LaHHbIX B 06-
NacTu UccnesoBaHNs NOBPEXAEHNNA
Tasa. [3]. B obuiei cnoXxHocTv B
uccneoBaHuu NPUHAN y4actme
4291 nauweHT: ¢ nepenoMamu Tasa
¢ 1991 no 1993 (Uccnepnosatens-
CKas rpynna ans uayveHns nepe-
nomoB Tasa ) u ¢ 1998 no 2000 rr.
(Mccneposatensckas rpynna Ans
U3yyeHus nepenomMos Tasa ll). B
[OMONHEHME K OnpejeneHnto Tuna
nepenioma 6bIn OLEHEHbI: SnNnAe-
MMOJIOMNYECKNE faHHbIE, TAXKECTb

Mepenomsbi Tasa

Puc.1: 53-neTHuit naumeHT nonyymn
nospexaeHne Tasa scnesctane AT wn
TpaBMaTU4eCKo amnyTauum Npasoro
6enpa. B nononHeHve K 06LWMpHbIM Aeii-
CTBUSIM, HANpaBneHHbIM Ha YCTpaHeHNe
LOKA W paHHee NepennBaHue npenaparos
KPOBW, K MaLMEHTY B ypreHTHOM NOPSIAKE
NPYMEHEH XUPYPrnieckuin reMocTas.

TPaBMbl, aleKBATHOCTb NEPBUYHOM
MOMOLLM, a TaK>Ke NocneayHLero
ONepaTMBHOIO BMELLATENbCTBA 1
CMEPTHOCTb BCNEACTBE NOBPEX-
[ieH1s Ta30BOro Konbla. B xoge
uccnenosanus 6es yueta Bospacta
NauneHToB BbINI0 OTMEYEHO CHIXKE-
HWe YPOBHA NneTanbHoCTH ¢ 7,9%
(A.T.Tasal) po 5% (A.T.Tasall) B
nepuon mexay 1991 1 2004 rr.

[Mpezonpeaenstowmmn hakTopa-
MM PUCKa CMEPTM CTaNM TAXECTb
CONYTCTBYHOLLMX TPABM (BbICOKME
nokasarenm no wkane ISS, PTS

W T.4.), CONYTCTBYIOLLME TPaBMbI
MSITKIX TKaHel (kak 3To npowc-
XOAMT NPK KOMMIEKCHON TPaBMe),
a TaKKe MPUMEHEHHbIE METObI
cTabunmuaaumy npu 0Ka3aHun HeoT-
TNIO>KHOW NOMOLLM HEMOCPEACTBEHHO
Ha MecTe TpaBMbl (Hanpumep,
BHELLHSS! (huKcaums, Ta3oBble 3a-
XUMbI, U T.4.).

Takum 06pa3omM, Liesbio JaHHOro
uccneaoBaHns ABNAETCS xapak-
TEPUCTUKA NEPENoMOB Ta30B0r0
KOnbLia, 060CHOBAHME NEPBUYHOM
neyeBHbIX MEPONPUSTUIA, KOTOPbIE
[O/DKHbI 6bITb MPEANPUHSATLI HA
aTane AOK/IMHUYECKON U NepBoN
KMMHWYECKOW NOMOLLM, Onpeae-
NEHE NepBUYHbIX aNnropuMTMOB
NEYEHMs NepenoMoB Ta30Boro
KorbLa (CM. puc. 2).
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Fig. 2: Treatment algorithm for
polytrauma with a pelvic fracture

and haemodynamic instability. The
decision to perform an emergency
stabilisation surgery should be made
within a window of 30 minutes. The
patient’s circulation is the central fac-
tor in this decision [6].

al presence of a pelvic fracture
adversely affects the survival
rate after polytrauma, the basic
diagnosis and specific primary
treatment of a pelvic fracture
are of great importance.

The first emergency physi-
cian at the site of the accident
should suspect possible injury
in the pelvic area, considering
the injury mechanism and high-
force impact (injury caused by
being run over by a vehicle, for
example, is associated with

a pelvic fracture in 80% of

all cases!). If the anamnesis
indicates that a pelvic fracture
may be present, further simple
examination steps should be
taken to confirm or exclude
this diagnosis. In the event
that a visual examination of the
patient reveals medially or lat-
erally rotated limbs that appear
to be shortened, this may be
caused, in addition to a proxi-
mal femur fracture, by a pelvic
ring or acetabulum fracture
with cranial dislocation. Con-
scious and responsive patients
are asked about local pain in
the sacral and pubic region,
followed by the evaluation of
peripheral circulation, motor
function and sensitivity. A first
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1. decision
3-5 min

' 3

Massive haemorrhage? Run over?

» Surgery

Extensive shock management
X-ray: thorax, pelvis; sonography

' 3

2. decision
10-15 min

' 3

Haemodynamic stability?

- Polytrauma

Protocol

Massive transfusion, pelvic clamp, external fixation

S

3. decision
15-30 min

\ S

Haemodynamic stability?

=) Polytrauma

Protocol

Packing of the small pelvis

clinical assessment of the sta-
bility, or instability, of the pelvic
ring can subsequently be made
by applying direct manual com-
pression along both iliac crests
from the inside and outside

as well as by palpation of the
superior pubic rami and the
sacral region. Especially highly
unstable injuries with anterior
and posterior instability can be
detected this way, as well as
isolated fragments of a coxal
bone or gaping symphysis inju-
ries. An unstable pelvic fracture
can be suspected if a one-
finger gap is felt in the area of
the symphysis during clinical
examination (GoR C). Instabil-
ity should be suspected if the
coxal bones can be moved in
anterior-posterior or mediolat-
eral direction when applying
compression (GoR B).

Based on the injury mecha-
nism, concomitant injuries and
the findings of the physical
examination, an experienced
examiner will be able to also

lMepBUYHbIK OCMOTP M NepBUYHAA
NoMoLLb NauMeHTaMm

C nepenomamu KocTeil Tasa Ha
MecTe aBapuu

BHe ycnoswuii ctaunoHapa aua-
FHOCTWKA Nepenoma KocTen Tasa,
Kak npaBuno, OrpaHN4MBaETCs
MEMLMHCKUM OCMOTPOM, @ UMEH-
HO — OnpedeneHneM xapakTepa
NOBPEXAEHWH, OLIEHKON NPUUMH
aBapuy 1 MexaHn3ma TPaBMbl.
Hanuuve nepenoma Tasa otpuua-
TENbHO BAMSIET HA O6LLMA NPOrHO3
BbI>XMBAEMOCTY NpW NONUTPaBMe,
OfiHAKO B 3TOM Clly4ae peLLaroLLyto
pONb UrpaeT TOYHas AMarHoCTVKa 1
afiekBaTHas nepeuyHas 0bpaboTka
nepenoma.

Y>Ke Ha MecTe aBapum BpaY, oka-
3bIBALOLLMIA HEOTNOXHYHO MOMOLLb,
[OMXKEH 3an0A03puUTb BO3MOXHbIE
TpaBMmbl B 0611aCTH Tasa, C y4ETOM
MEeXaH13Ma TpaBMbl, OLEHUTb
XapakTep MPUMOXXEHHON CUMbl
(TaK, HanpUMep, NOBPEXAEHHS,
BbI3BaHHbIE HAE30M TPAHCMOpPT-
HOrO CPEACTBA, CONPOBOXAAOTCS
nepenoMom KocTeit Tas3a B 80%

Mepenombl Ta3a

Puc. 2: Anroputm neyeHns naumeHTos

C NONUTPaBMOiA 1 NepesioMamm Tasa Ha
(hOHE reMOIMHaMN4eCcKON HeCTabNIbHO-
cTu. Peluenue o npoBeaeHM ypreHTHOM
XMPYPrUYECKOi CTabunuaaunm AOMHKHO
ObITb NPUHATO Ha NPOTXKEHUN 30 MUHYT
nocne npouctuectsns. MokasaTenu remo-
AMHAMUKM NaLMEHTa ABNSIOTCS LIEHTPab-
HbIM (DaKTOPOM B 3TOM peLueHu [6].

cnyyaes!). Ecnv B aHamMHe3e ecTb
MPELNOCHINKY, YKa3blBaOLLME Ha
BO3MOXXHOCTb NepenoMa KocTei
Tasa, NocnejytoLLme Lwarv Bpava
HEOTMOXXHON NOMOLLN LOMKHbI
ObITb MPEANPUHSTLI C LEMbH
YCTaHOBWUTb 60 OMPOBEPTHYTH
9TOT AmarHo3. B cnyyae, ecnv npu
BM3yalbHOM 0CMOTPE HOra nauueH-
Ta NOBEPHYTa MeAManbHO Unn na-
TepanbHO, KaXKeTCs yKOPOUEHHOM,
3TO MOXET CBUAETENLCTBOBATH O
nepenioMe NPoKCMManbHOro OTAena
GepeHHON KOCTH B COYETaHMM C
nepesioMoM Ta30BOro KofibLia uim
BEPTNY>XHOW BnaauHbl. MauvenTos,
HaxX0AsALMXCS B CO3HAHUN W [O-
CTYMHbIX KOHTAKTY MOXXHO pac-
CMpOCUTb O HANM4KUK Pe3koi 60m B
caKparbHoii 1 N106KoBO# 06nacTy,
3aTem OLeHUTb nepudepunyeckoe
KpoBOOGpaLLEHNe, ABUraTENbHYHO
(DYHKUMIO M YyBCTBUTENLHOCTb.
[ins NepBUYHON KNMHUYECKOMN OLIEH-
K1 CTaBUNbHOCTMW UK HECTabunb-
HOCTM Ta30BOro KONbLia MOXET
ObITb NPUMEHEH METOZ NPSIMOr0o
HaAaBNMBaHWS Ha 06a NoAB3A0L-
HbIX FPE6HS, a TaKXe nanbnaums
BOCXO[ALLEN NOOKOBOI BETBM W
obnacTu kpectua. Takum 06pas3om
MOTyT 6bITb BbISIBNEHbI TPABMbI CO
3HAYMTENbHOW NepefHein v 3afHen
HECTabMNbHOCTbLHO Ta30BOr0 KOb-
Lia, a Tak>Ke N307MpoBaHHble dhpar-
MEHTbI KOCTEN Tasa unm 3usrowme
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draw conclusions about the
type and severity of the pelvic
injury to take the necessary
steps for the compression and
positioning of the patient. A
less experienced examiner will
have to limit his diagnosis to
suspecting a pelvic fracture,
but should view this as an ex-
ponential factor for the severity
of injury and treat it as if an
unstable pelvic fracture was
present. Especially in intubated
and ventilated patients, soft tis-
sue damage (external injuries,
haematomas, tourniquets ap-
plied to haemorrhage, mobility
of the legs, leg length discrep-
ancies) can provide valuable
insights into the presence and
severity of a pelvic ring injury.
In literature, opinions dif-

fer on the significance of
manually examining the pelvis.
SHLAMOVITZ attributes only

a slight sensitivity to clinical
examination of the pelvis for
detecting a pelvic fracture that
is by definition mechanically
unstable [9]. A study from Es-
sen, Germany, credits clinical
examination of the pelvis for
instability with a specificity and
sensitivity of 44% and 99%,
respectively. However, about
1/5 of unstable pelvic injuries
were not diagnosed until a
pelvic X-ray was taken [10]. In
2002, an evaluation by GON-
ZALES of 2,176 patients with
blunt trauma for the sensitivity
of clinical examination never-
theless yielded a rating of 93%
(Level | Trauma Center) [11].

Especially instability of the pos-
terior pelvic ring is accompa-
nied by an increased tendency
to bleed from the pre-sacral
venous plexus, the perivesical
veins and the fracture surfaces
of the bone. For this reason,
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particular attention should be
paid to the patient’s circulation
during the decision-making
process: According to the data
provided by MILLER, if blood
pressure does not respond to
volume replacement, relevant
intrapelvic haemorrhage (re-
ferred to as “non-responders”)
can be assumed with 30%
specificity. Conversely, if blood
pressure is higher than 90
mmHg, relevant haemorrhage
can be ruled out with a high
degree of certainty (negative
predictive value 100% (referred
to as “responders”) [12].

A positioning that allows for
compression of the pelvis

is preferable to using only

a scoop stretcher for this
purpose. In the event of an
unstable pelvic ring and haem-
orrhagic shock, the indication
for emergency stabilisation of
the pelvis must be decided
(GoR A). The simplest form of
emergency stabilisation is to
wrap a sheet around the pelvis
or employ a pneumatic or
mechanical pelvic belt. Prefer-
ably, the patient should then
be put on a vacuum mattress
that is specifically modelled to
accommodate the pelvic area.
The aim of this positioning and
treatment is to avoid further
pelvic blood loss by reducing
the volume of the unstable
pelvic ring. Appropriate volume
replacement should be per-
formed using both crystalloid
and colloid solutions in suffi-
cient quantities (= 3 litres).

Which Patient goes where?

The aforementioned treatment
procedures for polytrauma
patients subsequently affect
the transfer process by provid-

(bparMeHTbI Npu paspbise CUMK-
3a. B cnyyae, ecnu mexay KocTsMu
cummr3a 06Hapy>KeH 3a3op
wwpuHoii B naney (GoR C), Bpau
LOJKEH 3anofo3puTh Hanmune
HecTabunbHOro Nepenoma Tasa.
Tak>xe 0 HanMuuu HecTabubHOTo
nepesioMa roBopuT CMeLLaeMoCTb
KOCTel Tasa B NepefiHe-3afHeM
WM MeanonaTepansHoM Hanpas-
NIEHMSIX MPU HEBOIBLLIOM CXaThm
(GoR B).

C y4eToM MexaHu13ma noBpeXje-
HUSI, CONYTCTBYHOLUMMM TPABMaMK 1
LaHHbIMM (hU3MKANTBHOrO OCMO-
TPa OMbITHbLIN Bpay B COCTOSHNM
chenatb BbIBOJbI O TUME U CTEMEHM
TSXKECTM NEPeNnoma Ta3oBbIX
KOCTEW ¥ NPUHATL HEO6X0AUMble
Mepbl Ans covkcaumy 1 npasmib-
HOM TPAHCNOPTUPOBKM NaLMEHTa.
MeHee OnbITHbIM MEANLIMHCKUM
paboTHUKaM JyuLle OrpaHnYmuTLCS
AMarHo30M MoJ03peHNs Ha nepe-
oM Tas3a, ¥ fanee, paccMaTpueas
9T0 KaK NoTeHUManbHbI dakTop
TSKECTW TPaBMbl, BECTU NaumeHTa
Kak npu HecTabunbHOM nepenome
Ta3a. Y MHTYOMPOBAHHbIX Nauy-
€HTOB XapaKTep NOBPEXAEHMS
MSFKWUX TKaHeW (BHELLHMe rema-
TOMbI, Pa3Niu4Has ANUHA HUXKHNX
KOHEYHOCTEN) MOXXET BHECTY He-
KOTOPYHO SICHOCTb B MPEANONOXKe-
HWE O HANMYMM N TSXKECTU TPABMbl
Ta30B0r0 KOMbLia.

B nuTepatype MHeHMS 0 3Ha4eHUM
(bu3mnKanbHoro 06cnesoBaHum
Ta3a pacxoasTcs. 1o MHeHuo
Shlamovitz, 3Toa MeToa HepocTa-
TOYHO MHAPOPMATUBEH ANS MOJHO-
LIEHHOW 1 TOYHOI AMarHoCTUKM
MepenoMoB Ta3a, B 4aCTHOCTM ANs
OnpeneneHus HecTabunbHOCTH Ta-
30B0ro Konbua [9]. Miccneposanve,
npoBefeHHoe B AcceHe, epmaHms,
OLeHMBaET CNeUneUIYHOCTb 1
YYBCTBUTENBHOCTb KIMHUYECKOTO
obcnenoBaHus Ta3a Ha BbisBNEHUe
HecTabunbHOCTH B 44% 1 99%
COOTBETCTBEHHO. Kak Obl Tam Hu

Mepenomsbi Tasa

6b1n0, 0kono 1/5 cnyyaes He-
CTabumbHbIX NEPenoMoB Tasa He
AMarHoCTMpyeTCs A0 NPOBEAEHNS
PEHTFEHOBCKOro 06Cnef0BaHus
[10]. B 2002 rogy npodp. "oHcanec
ony6nmkoBana pes3ynbTaTbl UC-
CnefoBaHus, COrnacHo KOTOPOMY

y 2176 naumeHTOoB C 3aKPbIThIMU
MOBPEXXAEHUAMY YyBCTBUTEb-
HOCTb KIMHMYeCcKoro o6cnenoBanus
coctasuna 93% (yposeHb | TpaBma
Center) [11].

3afHsist HecTabuNbHOCTb TAa30BOrO
koMbl YacTo accoumMmMpoBaHa ¢
BbICOK/M PUCKOM KPOBOTEUEHMS
W3 NMpecakpanbHOro BEHO3HOMO
CMNETEHMS, NEPUBE3NKANBHBIX BEH
1 noBepxHocTen nepenoma. Mo
3TOW NPUYMHE CNeayeT yaennTb
0c060€ BHUMaHWe NauneHTam ¢
TaKo¥ naTonoruei Bo Bpems npu-
HATUS PELLEHUS O MOOYEPESHOCTY
0Ka3aHust HEOTNOXHOW NOMOLLM NO-
cTpanasLumm. 1o faHHbIM Munne-
pa, eCnv apTepnanbHoe AaBneHue
He pearupyeT Ha NPeANnpPUHATbIE
Mepbl no BoccTaHoBnermto OLK, B
30% cnyyaes 370 CBUETENLCTBYET
0 BHYTPUTA30BOM KPOBOTEUEHNM.
Y HaobopoT, ecnv apTepuanbHoe
JasneHue Bbille 90 MM pT.CT.,
MOXXHO C BbICOKOW CTENEHLIO BEPO-
STHOCTU UCKIOUYUTb BHYTPEHHEE
kpoBOTeYeHMe [12].

[1ns BO3MOXHOCTM (hukcaumm Tasa
Mp¥ TPAHCMOPTUPOBKE MyyLle 0TAa-
BaTb NPEANOYTEHME HOCUNKaM Tvna
«KOBLL». B cnyyae HecTabunbHOCTH
Ta30B0Oro KOMbLia 1 remMopparuye-
CKOTO LLIOKA AOMKHO BbITb MPUHATO
peLLeHue 06 ypreHTHOW cTabunm-
3aumm Ta3a (GoR A). MpocTeiLumii
MeTO[ yPreHTHOW cTabunuaaumnm
Ta3a — NHeBMaTMYeCcKue U MexaHu-
yeckue nosica ukcaunm. XKena-
TEMBHO NOCME HANOXEHNs TaKoro
nosica NepenoXunTb NaumeHTa Ha
BaKyyMHbIii MaTpac, cneuuansHo
CKOHCTPYWPOBAaHHbIA Ans noaaep-
XaHus h1KcaLmmn NoBPeXAeHHOr0
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Info box 1

ing criteria for the allocation

of patients after receiving
emergency care. Admitting the
patient to a “suitable” hospital
is within the responsibility of
the emergency physician at the
site of the accident. For trauma
patients, a hospital should be
chosen that has integrated
traumatology infrastructure and
logistics as well as the neces-
sary diagnostic capabilities.

The choice of hospital is then
made based on the severity
and nature of the injury sus-
tained by patient. Polytrauma
patients in critical condition

or patients with traumatic
brain injury should primarily
be treated in hospitals that
have all required diagnostic
and therapeutic treatment op-
tions for such injuries at their
disposal (e.g. neurosurgery,
computer tomography). These
options also justify transport-
ing a stable patient over longer
distances or transferring a
primarily unstable patient to a
secondary care hospital after
stabilising the patient’s condi-
tion. Regional trauma networks
have been established across
Germany in accordance with
the guidelines of the white
paper of the German Society
for Trauma Surgery to form a
primary and secondary care
system ensuring best patient
care and treatment around the
clock.
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In order for the first aider to be able to promptly estimate the severity
of pelvic ring fractures, various important definitions have established
themselves, whose significance is also reflected in the patients’
outcome following pelvic ring injuries:

Complex pelvic injury

A “complex” pelvic injury is understood to be a pelvic ring fracture with

concomitant peripelvic soft tissue damage, i.e. an additional injury of
nerves, vessels, muscles or the pelvic viscerae. Statistically speaking,
merely 10% of all pelvic fractures constitute a “complex” pelvic injury
and only about 3% of all pelvic fractures are accompanied by a life-
threatening haemorrhage. The presence of a complex pelvic injury
increases the mortality rate of this type of injury to 20%; it increases
further to 33% at initial circulatory instability [1, 6, 13].

Open pelvic fractures

In the case of open pelvic ring fractures, osseous perforations of the
outer skin and hollow organs of the pelvis occur with an incidence
of 0.9 - 4.8% of all cases of pelvic fractures. The patients are
additionally endangered by the development of concomitant
inflammatory processes and septic conditions [1, 2, 3, 6, 13].

Pelvic compartment syndrome

A compartment syndrome of the pelvic ring is caused by haemorrhage
of the fascial spaces of the muscles surrounding the pelvis and may
even occur due to slight osseous injury to the pelvic ring. In this case,
considerably heavier blood loss can be expected; immediate relief of
pressure through fasciotomy is required [1, 2, 6].

Morel-Lavallé lesion

The Morel-Lavallé lesion represents a special form of pelvic skin-soft
tissue injury, since it is a subcutaneous decollement in the pelvic
region induced by shear forces, involving massive fluid loss in the
subcutaneous area [6]. Due to the high risk of infections and the
absence of spontaneous healing, relief of pressure and, if necessary,
a vacuum therapy have proved reasonable.

Hemipelvectomy

The most severe form of a complex pelvic injury is constituted by
hemipelvectomy. This involves the complete neurovascular
detachment of one pelvis half including the leg from the torso caused
by a massive trauma. At a high primary mortality rate of 60%, the
detached extremity can usually not be saved. The only way to survive
is the surgical completion of the injury by resecting the pelvis half
including the leg. These patients “in extremis” only account for a very
minor portion of pelvic ring injuries [1, 14].

Mepenombl Ta3a

Tabnmua 1
Definitions of Pelvic Injuries

Ta3a. OcHoBHas 3afaya aTux
MepOonpusTUiA — NpeaynpeanTb
MacCOBYIO MOTEPHO KPOBU U yCH-
neHne obbema HecTabunbHOCTH
Ta30B0ro konbua. BocctaHoBneHue
OUK pomxHo npoBoanThLCS 6€3-
0TnarartenbHo, B COOTBETCTBUM C
NPeLNOoNOXMTENbHBIM 06BEMOM
KpoBOMOTEPM (> 3 NUTPOB).

CopTHpoBKa U TpaHCMOPTUPOBKa
nauueHToB

TaXeCTb COCTOSIHMA NaumMeHTa

W XapakTep NOBPEXXAEHMS ONpe-
LENSOT NOPSAKOK AanbHenLe
COPTMPOBKM 1 TPAHCMOPTUPOBKM
60MbHbIX C NOAMTPaBMON. Ha MecTe
Tparemu Bpay CKOPon NOMOLLY
LOJDKEH ONpesenuTb BrvxainLLyto
KMUHWKY, FA€ NaUNEHTY CMOTYT B
MNOMHOM 06bEME 0Ka3aTb MeULNH-
CKYH NMOMOLLb, C Y4ETOM TSXKECTH
COCTOSHUS W Cneumcbukm ero
TpaBMbl. B cnyyae nonutpasmbl
WM YepernHO-MO3roBoi TPaBMb!
MPEANOUTEHNE LOMKHO 0TAABATHCS
KMYHWKaM C Hann4ueM TpaBmaTo-
NOTMYECKOM MHGPACTYKTYPbI, BCETO
HeoBXOAMMOro AUarHoCTUYeCKoro
060py0BaHs, COOTBETCTBYHOLLM-
MW KaLpPOBbIMU BOSMOXKHOCTSIMM.
[inuTtenbHas TpaHcnopTMPOBKa Na-
LIMEHTOB OMpaBAaHa TOMbKO B Cy-
4ae CTabUNbHOCTH UX COCTOSIHUSA U
0YEBWAHbIX NPEUMYLLECTB BblOpaH-
HOM KNMHUKKA ANst BAHHOTO Cryyast.
[Nepesn nepeBo3Koi HECTABUNBHOMO
nauveHTa npexx e BCero Heoob-
X0AMMO FO6UTLCS CTabunnaaumm
€ro cocTosiHus. B cooTBETCTBUM C
3aKOHOAATeNbCTBOM, N0 Been ep-
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Fig. 3: 70-year-old patient with
left-side pelvic ring injury, type B1 ac-
cording to AO classification, referred
to as “open book” injury with pubic
symphysis rupture. By using a pelvic
belt and applying compression to the
pelvis, the symphysis and the pelvic
ring are closed; overview of the pel-
vis before and after application of the
pelvic belt in the trauma room.

In the Trauma Room:
Examination and Primary
Treatment of Patients with
Pelvic Ring Fractures

When admitting patients to
the trauma room, the entire
examination and primary treat-
ment process complies with
the ATLS® guidelines (ATLS® =
Advanced Trauma Life Support
for Doctors).

Arrival of the Patient in the
Trauma Room

The polytrauma patient is
handed over by the emergency
physician to the entire medi-
cal team upon admission. The
emergency physician should
inform the medical team about
all relevant details on the cause
of the accident, the patient’s
clinical condition at the time
the emergency physician
arrived at the site of the ac-
cident (GCS!!), his preliminary
diagnosis and the procedures
he performed. In closing, the
emergency physician should
briefly assess the patient’s cur-
rent condition by checking his
vital signs. A written statement
about the findings will be made
by the emergency physician
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using the relevant DIVI protocol
and will be filed with the pa-
tient's medical record for future
reference during further treat-
ment, for example, to access
information on the patient’s
primary neurological status.

Initial Visual Examination
and Treatment of the Patient
in the Trauma Room

Following a quick review of the
details provided on the cause
of the accident, the injury
mechanism and rescue pro-
cess as well as the transport
and the condition of the pa-
tient, the trauma room team'’s
first priority of treatment in
accordance with ATLS® guide-
lines is to detect and prevent
immediately life-threatening
conditions. This includes as-
sessing the patient’s airways,
spontaneous or mechanical
ventilation and circulation.
When inspecting the airways,
immobilisation of the cervical
spine also must be checked, or
ensured, if this has not already
been done.

The patient is repositioned and
fully undressed. During this
initial phase of visual examina-
tion, the patient'’s breathing

MaHun p860Ta}OT peruoHanbHble
TPaBMaToNOrM4eckue OTAeNEHUS,
CNOCOBHbIE NPEAOCTaBNTL Nauw-
EHTY MeANLIMHCKYH NOMOLLIb Npu
TpaBMax pasnnyHom CNOXKHOCTY B
no60oe BPEMS CyTOK.

06cnepoBaHKue U oka3aHue
nepBUYHOI MOMOLYYM MaLMeHTaM ¢
NoBpeXAeHNsIMN Ta3a B NpueM-
HOM OTAENeHuu

Mpy NpveMe NALMEHTOB B OTAe-
NIEHUM TPABMATONOM MK NPOBOAAT
NepPBMYHbIA OCMOTP W OKa3aHue
NEPBUYHOI MOMOLLM 60NbHOMY

B COOTBETCTBUM C MPOTOKOSIOM
LeiicTBuiA npu TpaBme ATLS®
(Advanced trauma life support).

MocTynnenune B oTaeneHue
TpaBMaTonoruu

MauneHt nepenaeTca noj oTBeT-
CTBEHHOCTb Bpaqeﬁ OTAeneHus.

Bpay HeoTnoxHoi nomoLm 06s3aH
NPeAocTaBnUTL KONNEram non-

HY0 MHCOPMALMIO O COCTOSIHUM
6onbHOro, AETaNsX NPOUCLIECTBNS,
06beMe 0Ka3aHHON MeaULIMHCKON
MOMOLLM, BPEMEHM, MPOLLEALLErO C
MOMEHTa NOBPEXAEHNS, U T.4.

B 3akntoueHue Bpay Ckopoii NoMo-
LW IOMXEH AaTh KPATKYHO OLIEHKY
TEKYLLEro COCTOSHUS nauueHTa,

Mepenombl Ta3a

Puc. 3: 70-neTHUi naumeHT ¢ NeBOCTOPOH-
Heli TpaBMOM Ta30BOro0 KombLia, Tna Bi

B cootBeTCTBMM ¢ AO Knaccudmkaumu,
TaK Ha3bIBaEMbIi MEPENOM «OTKpbITast
KHWra» ¢ paspbIBOM 06KOBOr0 CMAm3a.
G noMoLLbto Ta30BOr0 Nnosica U npuMeHe-
HUS cXxaTus B 0611acTy Tasa cuMcma 1
Ta30Bble KofbLa 3akpbIThbl; 0630p Tas3a 4o
1 nocne NpYMEHeHNst Ta30BOr0 Nosica B
TPaBMaTosOrM4eckoM OTAENEHNN.

NpenBapuTENbHbIA ANArHO3 U
XapakTep 0TBeTa nauueHTa Ha
NPOBEAEHHYI0 TEPANUIO, a TaKXe
npejocTaBnTb CTaHAAPTHYHO [10-
KYMEHTALMIO C ONUCaHUEM JaHHOr0
cnyyast B COOTBETCTBUM C MPOTOKO-
nom DIVI.

lMepBUYHbIK OCMOTP M NieyeHne
nauueHTa B TpaBMaTonoruye-
CKOM OTAeNeHuu

lMocne KpaTKoro 03HaKOMMEeHNs

C NpefoCTaBNEHHbIMU AaHHBIMU,
BPEMEHEM M MEXAHM3MOM Mony-
YeHust TpaBMbl, 06bEMOM OKa3aH-
HOM MOMOLLM KOMaHAa OTAENEHMS
TpaBMaTONOrvM NPUCTYNaeT K
0Ka3aHuio NepBoi MeANLIMHCKOM
MOMOLLM B COOTBETCTBUM C NPOTO-
konamu ATLS®. lNepBoouepefHas
3apava npeanvCcaHuid, M3noXeHHbIX
B 3TOM MPOTOKONE, — YCTPAHEHNE
COCTOSIHUM, YTPOXKAOLLIMX XKM3H
naumeHTa. OHo BKNKOYatoT B cebs
obecneyeHne afeKBaTHOM OKCHUre-
HaLWK KPOBM — CaMOCTOSITENbHOE
ObIXaHne oo NoAKNtoYeHne K
annaparty WBJ1, BoccTaHoBneHve
HOPManbHON CEepPAEUHON AeATENMb-
HOCTM, CTabunn3auns apTepuanb-
HOro AaBneHwus. Mocne yTo4HeHNs
MPOXOAMMOCTY LbIXaTeNbHbIX NyTen
MPOBOAAT UMMOBUAN3ALMIO LIen-
HOro 0TAEeNa, v 370 He 6bIo
CAENaHo paHee.
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is secured, sufficient volume
replacement is continued and
traumatic haemorrhage is
stemmed and controlled (e.g.
compression bandage, hae-
mostat, etc.). If there are any
concomitant pelvic fractures,
these measures should specifi-
cally focus on controlling the
patient’s circulation (responder
vs. non-responder!). Alongside
the initial visual examination of
the patient, arterial pressure
should be measured for further
treatment and, if necessary,
further volume replacement
should be performed to im-
mediately provide the patient
with a sufficient volume (Do
not forget to prepare type O
Rh-negative blood products!).
Of course, life-saving emer-
gency procedures such as
cricothyrotomy, chest tube
insertion or venesection to en-
sure respiratory and circulatory
function must be performed at
this point without waiting for
further diagnoses. The trauma
surgeon admitting the patient
has to carry out a complete,
systematic assessment of all
present injuries (surgical body
check). In the case of pelvic
fractures, the surgeon must
not neglect to examine the pel-
vic orifices. The patient should
additionally be checked for
peripheral or central neurologi-
cal symptoms.

Based on the specific results of
the examination and treatment,
further specific diagnostic
measures are then initiated.

Imaging Techniques used

in the Trauma Room during
Initial Visual Examination of
Pelvic Injuries

Particularly in emergency
situations, multislice CT, i.e.
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a contrast-enhanced CT scan,
has proved its worth in detect-
ing haemorrhage in the pelvic
region. In a study conducted
by PEREIRA, dynamic helical
CT demonstrated an accuracy
of more than 90% in identify-
ing pelvic haemorrhage that
required embolisation [15].

BLACKMORE suggested that
contrast agent extravasation in
CT of 500 ml or more can be
seen as evidence of intrapelvic
haemorrhage. For this correla-
tion, a significant association
with a relative risk of 4.8 (95%
confidence interval 3.0 to

7.8) was found in an analysis
of 759 patients. Hence, with
extravasation of more than 500
ml, haemorrhage is present

in almost half of all cases.
However, if there is less than
200 ml of extravasated fluid
visible, it can be said with 95%
certainty that no haemorrhage
is present [16].

In English-speaking countries,
the generous and liberal use
of angiography is encouraged
and authors such as MILLER
consider it to be even more
important than mechanical
stabilisation [12], whereas in
German-speaking countries
selective embolisation is seen
as more of a last resort or
"second line of defence” for
persistent haemorrhage that is
affecting circulation and cannot
be controlled by surgical inter-
vention or packing.

The stated reason is that only
arterial haemorrhage can be
visualised by angiography
and selectively embolised in
the same session. However,
its percentage as a cause of
haemorrhage in severe pelvic

MaumeHTa nepeknaabIsatoT v Nos-
HOCTbIO OCBOBOXXAAIOT OT OAEXAb!
AN NOMHOr0 BU3yanbHOro 0cMoTpa
W UCKITHOYEHWS! IpYTiX NOBPEX Je-
HWiA, NPY 3TOM [bIXaHue nauneHTa
KOHTPONMPYETCS, NPEANPUHAMAIOT
MepbI N0 0CTAHOBKE KPOBOTEUEHUS
(HanoxeHue KOMMPECCUOHHOTO
6aHaaxa, 1cnonb3oBaHue remocTa-
TUKOB).

[py HanWumu Jpyrux nospexe-
HWIA, MOMUMO MOBPEXAEHMS Ta3a,
BHUMaHWe Bpayeit JONXKHO BbliTh
CKOHLEHTPMPOBAHO Ha reMoAnHa-
MWKe naumeHTa. Kpome BHeLWHero
0CMOTpa, NnokasaTtenu aptepuars-
HOrO aBNeHUs MOryT B 3HAYNTENb-
HO Mepe MPOSICHUTL XapakTep
NOBPEXeHuA naumenTa. Takxe
6e3oTnaraTenbHO AOMKHbI ObITh
MPUHSATBI MEPBI MO BO3MELLEHMIO
KpOBOMOTEPM NaumeHTa. [Ans aToro
PEKOMEH[0BaHbI K UCMOJb30BaHNIO
npogykTbl kposu O(1) Rh (-)
rpynnbl.

PasymeeTcs, 4To Takue 3KCTpeH-
HbIE MPOLEAYPbI, KAK KOHUKOTO-
MM, UHTy6aLKs, CBA3AHHDBIE C
HEMELNEHHbIM BOCCTAHOBJIEHNEM
XXM3HEHHO BAXKHbIX (DYHKLMIA Opra-
HU3Ma, JOMXHbI ObITb NPOBEAEHDI B
YPreHTHOM NopsaKe.

Takyto MoMOLLb Bpay JOMXKeEH
0KasaTb, He J0XXKasiCh NONHOM
WHCOPMaLMK 0 NALMEHTE Uin
MOCTaHOBKM NpefBapnUTENIbHOro
AnarHosa. Xvpypr-TpaBMaronor
LOJKEH y4nTbIBATH BCE MOBPEX-
LEHMS, IMEIOLLUMECS Y NALMEHTA, HE
npeHebperatb OCMOTPOM Ta30BOr0
0TBepcTUS. aumeHT TaKkxe Aon-
XKEH BbITb OCMOTPEH Ha NPeAMeT
nepuchepUHECKMX W LIEHTPANbHbIX
HEBPOOrMYECKNX CUMMTOMOB.

Ha ocHoBe pe3ynbTaToB o6cne-
[OBaHUs 1 NeYeHnst JomkHa 6bITb
NOCTPOeHa AanbHeiLlas TakTuka
Bpava.

Mepenomsbi Tasa

Buayanusupytowue MeToAbI Npu
nepBU4YHOM 06CNIeA0BaHUM B
OTAENeHUU TpaBMaToNoruu

B kauecTBe MHCTPYMEHTaMbHbIX
MeToA0B 06CnefoBaHNs B TpaBMa-
TOMOrMKM NPeANoYTEHNE 0TAAETCS
MynbTucpansHoi KT, TouHee,
KOHTPACTHOM KOMMbIOTEPHON TOMO-
rpachum, koTOpas [okasana CBor
3(hHEKTUBHOCTL B BbISIBNEHNN
KPOBOTEYEHMS B Ta30BOW 06NacTv.
B uccnepnosanuu Pereira guHamu-
yeckas cnupanshas KT npogemon-
CTpupoBana TO4HOCTb, NPEBbILLIAI0-
Lyto 90% npu BbISABNEHUN Ta30BbIX
KpOBOTEYEHMiA [15].

CornacHo Blackmore, akcTpasa-
3aLmMs KOHTPACTHOrO BellecTsa
o6beMom 500 mn unu 6onee npu KT
MOXXHO paccMaTpuBaTh Kak npsiMoe
CBUAETENBCTBO BHYTPUTA30BOM0
kpoBoTeueHus. [pu aHanuse
cnyyaes 759 naumeHToB, KOppens-
LS 3TOr0 Nokasartens ¢ 0THOCH-
TeNbHbIM PUCKOM cocTasuna 4,8
(95%, LOBEPUTENbHBINA MHTEPBA
o1 3,0 £o 7,8). Takum 06pasom,

npu aKcTpasasauum 6onee 500 mn
KPOBOTEUEHME MPUCYTCTBYET NOYUTH
B NONOBMHE BCex cnyyaes. CooT-
BETCTBEHHO, MpW 3KCTPaBasaLnm
06bemMoM MeHee 200 MN MOXHO
ckasatb ¢ 95%-ii YBEPEHHOCTbHO,
4TO Ha MOMEHT 06Cne0BaHNs
KPOBOTEUEHMS B NONOCTH Ta3a HET
[16].

B aHrnosi3bIuHbIX CTpaHax uenofib-
30BaHue aHrmorpacum BCI4ECKM
NOOLLPSIETCS TAKUMU aBTOPaMMU,
kak, Hanpumep, Miller. Bospemst
NpoBEeAeHHas aHruorpagms ¢
O[iHOMOMEHTHO remocTaTnye-
CKO¥ CENEKTUBHOM ambonu3aumen
CUNTAETCS CTOMb XKe BAXHOM Ans
MpOrHo3a nauneHTa, Kak u Mexa-
HUYecKas ctabunusaums Ha MecTe
noepexaenus [12]. Torpa kak B
repMaHoroBopsiLUMX CTpaH npoBse-
[ieH1e CeNeKTUBHOK aMBonm13aLmm
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Fig. 4: 43-year-old female polytrauma
patient with haemodynamically
unstable pelvic ring fracture type

C according to AO classification;
examination in the trauma room was
interrupted to perform emergency
stabilisation of the pelvic ring using
a pelvic clamp and external fixation.
Following intraoperative haemody-
namic stabilisation, there was no fur-
ther indication for packing the small
pelvis. After warming the patient in
the intensive care unit, examination
in the trauma room was completed
by performing a full-body CT scan.

injuries is estimated to account
for only 10-20% of all cases.
The remaining 80% of haemor-
rhages is of venous origin [1,

6] or arises from the fracture
surfaces.

Depending on the trauma room
algorithm, an X-ray of the pelvis
is usually part of primary diag-
nostics and should then always
be taken together with the
thoracic x-ray examination.

EDEIKEN-MONROE demon-
strated that this was capable of
detecting a pelvic ring fracture
in 95% of all cases. Moreover,
88-94% of all pelvic fractures
can also be correctly classified
by an experienced examiner
using anterior-posterior pelvic
imaging [17].

In children, magnetic reso-
nance imaging can also be
employed for primary diagnosis
(if available) to avoid additional
radiation exposure. In adults,
MRI has currently no signifi-
cance in the primary diagno-
sis of pelvic fractures and is
usually reserved for additional
clarification (e.g. distinguishing
a fresh fracture from an older
one).
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Ultrasound examination of
the abdomen using the FAST
technique (FAST = Focused
Assessment of Sonography in
Trauma) makes it possible to
diagnose or rule out free ab-
dominal or thoracic fluid within
the polytrauma algorithm and
the ATLS® concept.

Further Diagnostic
Procedures in the Trauma
Room

During the aforementioned pro-
cedures, the care staff takes a
blood sample for relevant lab
testing, cross-matching and
blood gas analysis. In pelvic
injuries, urinary catheterisation
should be attempted once to
ensure urinary function and
monitor previous volume re-
placement. If the glans penis is
leaking blood or if transurethral
catheterisation is not possible,
retrograde visualisation of the
urethra and urinary bladder

will be performed using image
intensifier control to rule out
possible injury in this area.

In order to protect the uri-

nary system, a percutaneous
suprapubic cystostomy may be
necessary.
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paccMmaTpuBaeTcs B 60bLUei Mepe
Kak Tepanusi «BTOPOH INHUK> NPy

CTOVKMX K Tepanuu KpoBOTEYEHUSAX,

KOTOpbIE 0Ka3bIBAKT 3HAUUTEb-
HOE BNIMSHWE Ha reMOAUHAMMKY 1
He MOTYT ObITb B3STbl NOA KOH-
TPOSb APYrUMM COCOBaMu.

372 No3nuNs apryMeHTUpyeTcs
TEM, YTO C MOMOLLbK) aHrmorpacum
MOryT 6bITb BU3yanu3npoBaHbl 1
9MB0M3NPOBAHbI TONBKO apTepu-
albHble KPOBOTEYUEHWS, MPU TOM,
YTO MPOLIEHTHOE COOTHOLLEHME
TaKux KPOBOTEUEHWIA NPW TpaBMax
Ta3a coctasnset Bcero 10-20%.
OcTanbHble 80% KpOBOTEUEHNN
NpV NOBPEXAEHNM Ta3a — BEHO3-
HOrO MPOMCXOXAeHUS [1, 6] nnu
KPOBOTEUEHMS C MOBEPXHOCTM
nepenoma. BHe 3asucumocTu o1
anropuTMa fieYeHms, NPUHATOrO B
TPaBMaToNOrM4eCKOM OTAENEHNM,
PEHTTEH Ta3a 06bIYHO COCTABNSET
He3aMeHUMYH YacTb NEPBUYHON
AMArHOCTUKM Takux NOBPEXAEHWHA

lMepenomsbi Tasa

Puc. 4: 43-neTHsas naumeHTKa ¢ noauTpaB-
MO, FeMOLIMHAMUYECKM HECTABUITbHbIV
nepenom Tasosoro kofsua tuna C no AO
KnaccucpukaLmm; auarHocTuka nospex-
[eHnst Bbina npepsaxa ANs BbINOAHEHHS
YPreHTHOM CcTabunmuaaumnn Ta3osoro
KoIbLia € UCMoNb30BaHNEM TA30BOM0
3aKuMa 1 BHeLLHeit dhukcaumn. Bo Bpems
XVPYPruyeckom cTabunmsaumm reMmoan-
HaMMKI KIIMHUYECKNX MOKa3aHUi Ans
TamnoHazbl Manoro tasa He 6bino. Mocne
CTabnnn3aumnm CoCTOAHUA NaLMEHTKM
6bina BbinonHeHa KT Bcero tena.

W 4aCTO JOMONHAETCS PEHTTEHOB-
CKMM CHUMKOM TPy AHOW KNeTkn Ans
WUCKIOYEHWS [PYTriX MOBPEXAEHNI.
B cBowx nccneposanusix Edeiken

— Monroe nokasanu, 4To 3T0ro
[OCTATO4HO NSt ANarHOCTMKM
nepenoma TasoBoro KonbLa B 95%
cnyyaes. B 88-94% oHu MoOryT
ObITb KnaccuMuMpoBaHb! OnbIT-
HbIM PEHTTEHOMOMOM MO CHUMKY B
nepeaHe-3aaHei npoekumm [17].

Y feTei, BO U36exaHne NULHero
067y4eHus, Ans NPOBESEHNS nep-
BMYHOW ANArHOCTUKM TakXKe MOXET
ObITb UCMONb30BAHA MarHUTHO-
pe3oHaHcHas Tomorpacus. Y
B3poChbix npoBeaeHne MPT vacTo
HE MMEET HUKAKOro 3HAYEHMS Npu
MOCTaHOBKE MEPBUYHOIO ANarHo-
3a 1, KaK Npasuno, NPOBOAUTCS
AN nocnegytoLen aetanusaumm
Anarsosa (Hanpumep, Ans pasrpa-
HU4eHWs 6oniee CBEXMX U CTapbIX
NepenomoB).

YnbTpa3ByKOBOE UCCNE[0BaHMe
OpraHoB 6pHOLLHOM NONOCTY NO
meTofy (FAST = opneHTMpoBOY-
Has oueHka Y3W npu Tpasme)
No3BOASET ANArHOCTMPOBATD MK
UCKIIIOYMTb Hann4me cB060JHONM
XXUOKOCTW B GPIOLLIHON UK rPYAHON
nonoctu. 1o obcnenosanHne
BXOAMT B 0053aTENbHbIA NEPeYeHb
MPOTOKOMA anropuT™Ma LencTBuit
npw nonutpasme ATLS®.
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Info box 2

The laboratory examinations

of patients with pelvic injuries
follow the instructions of the
polytrauma management and
always include a complete
blood count, coagulation (incl.
Quick), arterial blood gas analy-
sis, lactate and base excess.

In assessing the severity of
haemorrhage in pelvic injuries,
blood loss can either be ex-
pressed according to TRUNK-
EY [5] as a rate of blood loss
(ml/min), or according to BONE
[18] as total blood loss (ml)
with corresponding classifica-
tion into levels of severity.

In clinical application, the as-
sessment of blood loss based
on the initial haemoglobin
content (Hb), base excess

or lactate level taken directly
upon admission has proved

its worth. An Hb level below 8
mg % or a base excess below
-6 mmol/l are indicators of rel-
evant blood loss with consecu-
tively unstable circulation.

In conclusion, the pulse rate
of injured limbs should be pal-
pated or, if necessary, checked
using Doppler sonography. If
transport or repositioning is
necessary, the patient’s pelvis
must be stabilised by apply-
ing a pelvic belt or wrapping

a sheet around the pelvis so
that the patient can be safely
transported within the clinic for
further treatment (see Fig. 3).
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Priority-Based Treatment Concept

Treatment algorithms are goal-oriented conceptual instructions,
designed to achieve a therapeutic success also in challenging
situations. In the course of every treatment process of multiple
injuries in the trauma room, the situation always arises, in spite

of clearly defined standard procedures, in which a decision in
favour of or against a certain step needs to be made, giving priority
to another measure that is actually planned for a later point, is,
however reasonable and necessary at the moment.

This approach is geared to a priority-based treatment concept.
Particularly during the first phase of treatment following a pelvic
fracture, a time-benefit analysis of every measure taken has to be
conducted at close intervals in order to constantly maintain an
optimum treatment flow without loss of time.

In doing so, a well-coordinated team of surgeons, anaesthetists
and nursing staff can guarantee prompt treatment processes by
working simultaneously without interferences (e.g. thoracic x-ray
while applying the pelvic belt and x-ray protection of the entire

team, etc.).

If, based on the parameters measures do far, the patient exhibits a
stable circulatory function and is in a (responsive) clinically stable
condition (responder), further diagnostic measures and procedures
involving the corresponding time can be carried out (e.g.

angiography, embolisation, etc.).

Surgical stabilisation of the pelvic ring can be performed at a later
point after completing the diagnostics, involving no risk for the patient.

1. Decision: Immediate
Emergency Surgery or
Additional Diagnostics?

If, despite all initiated proce-
dures, the patient'’s circula-
tion remains unstable (“non-
responder”) as a result of the
pelvic ring injury, immediate
surgical stabilisation of the
unstable pelvic ring to pre-
vent further blood loss from
the fracture surfaces and the
presacral or perivesical venous
plexus must be avoided.

Immediate, mechanical stabi-
lisation of the anterior pelvic
ring should be performed
using simple, supra-acetabular
external fixation. If there is
additional posterior instability,

[anbHeiiwne guarHocTu4eckue
npoueAaypbl B 0TAENEHUN
TpaBMaTonoruun

[TapannensHo co BCemu Bbllleyka-
3aHbIMM MEPOMPUATUSMU NALMEHTY
MpPOBOANTCS 3a60p KPOBM AN
NPOBEAEHNS NEPEKPECTHON NPO6bI
1 onpefeneHns razosoro cocTasa.
[Tpn TpaBMax Tasa JOMKeH 6bITb
MoCTaBNEH MOYEBON KaTETEP

AN OLEHKN anypesa, perynsumm
06beMa MHADY3MOHHON Tepanuu
(6anaHca Mexxay 06beEMOM BBOAM-
MOW W BbIBOAUMON XuaKoCTH). B
crnyyasix , Korja TpaHcypeTpasnbHas
KaTeTepu3auus He NPeACTaBNSETCS
BO3MO>KHOM (Hanpumep, npu Kpo-
BOTEYEHWUM M3 FONIOBKM MOIOBOrO
ufieHa), nokasaHa peTporpagHas
BM3yann3auus ypeTpbl U MoYe-
BOrO Ny3bIpst € nomoLLbto 0TI

Mepenombl Ta3a

Tabnumua 2

(3NeKTPOHHO-OMTNYECKOTO Npe-
o6pasoBatens), s UCKIUEHNS
BO3MOXKHbIX TPABM 3TO 06nacTy.
[Mp1 Hanuunm nokasaHui NpoBo-
ASAT YPECKOXHYO HAANOBKOBYHO
LMCTOCTOMMIO.

JlabopatopHoe o6cnefosaHqve
00MbHbIX C Ta30BOW TPABMOW LOMXK-
HO MPOBOANTLCS UCKIKOUYMUTENBHO

B COOTBETCTBUM C MPUHATHIMM
MPOTOKONaMM NEYeHUs, KOTOPbIE B
0653aTeNbHOM NOPSAKE BKIOYatOT
06LLMiIA aHANM3 KPOBW, OLIEHKY NO-
Kasarteneii koarynsauun (Bknroyas
ONpEeAeneHe NPOTPOMOMHOBOIO
Bpemenn (Quick-TecT), onpeae-
NeHne nokasaTeneii razosoro
coCTaBa apTepuanbHon Kposu,
yposHs naktara, KOC (kucnoTHo-
OCHOBHOTIO COCTOSIHMSI) KPOBM.

[pm OLEHKE TAXKECTM KPOBOTEYE-
HUS 06BEM KPOBOMOTEPH MOXET
ObITb ONpefeneH ¢ NOMOLLbIO COOT-
HoweHus Trunkey [5] (MA/MUH), amn
Kak uenoe uncno (mn) no Bone [18],
C COOTBETCTBYHOLLEN Knaccuchu-
Kaumei no cTeneHu TsxkecTu. ns
KIMHUYECKOrO NMPUMEHEHNS OLieHKa
KpOBOMOTEPM NPOBOANTCS HA
OCHOBE COMOCTaBIEHNS UCXO[HOTO
copepxanus remornobura (HB),
N36bITOYHOIO YPOBHS COAEPXKAHNS
OCHOBAHWi UM NakTaTa B KPOBH,
B3ATOW HENOCPEACTBEHHO MpU NMO-
CTyNnexHnn. YpoBeHb remornobuxa
HUXeE 8 Mr% 1N n36bITOK 0CHOBA-
HUiA HUKE —6 MMOJIb/N SBNSIOTCS
WHAMKATOPaMM KPOBOTEUEHNH,
NPUBOAALLMX K fecTabunmaaumm
reMOAMHAMUKN NauneHTa.
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Fig. 5: 34-year-old male with complex
pelvic fracture type C according

to AO classification and ruptured
urethra caused by being run over by
an excavator. Despite mechanical
stabilisation using a pelvic clamp and
external fixation, there was persis-
tent haemodynamic instability requir-
ing extraperitoneal packing of the
small pelvis. After additionally placing
a urethral splint and a suprapubic
urinary catheter, the patient was
admitted to the intensive care unit
following surgery.

a pelvic clamp should be used
to establish dorsal mechanical
stability, if necessary, in com-
bination with ventral external
fixation (see Fig. 4).

After re-evaluating the patient’s
circulation (transfusion require-
ments, catecholamine require-
ment, etc.) following initial
mechanical stabilisation of the
pelvis, a distinction can again
be made between “respond-
ers” and “non-responders”,
with further diagnostics being
initiated for responders. In
non-responders, there is most
likely persistent haemorrhage
from the venous plexus that

is spreading into the retro-
peritoneal area. To achieve
direct, surgical haemostasis,
local extraperitoneal packing
of the sites of haemorrhage

in the small pelvis is favoured
in Europe, whereas in Anglo-
American countries, interven-
tional haemostasis through
selective angioembolisation is
also performed as a primary
measure.

In the ATLS® guidelines, the
American College of Surgeons
calls for the management of
life-threatening haemorrhage
within one hour of the acci-
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dent. MEIGHAN carried out a
study on this subject in major
accident units in Scotland. He
found that only 8 out of 31 clin-
ics are potentially able to surgi-
cally stabilise a pelvic fracture
within this period. He therefore
called for greater emphasis on
external emergency stabilisa-
tion of the pelvis in the educa-
tion and training of his fellow
surgeons in his country [4]. In
2009, OSBORN published a
retrospective comparison of
early pelvic angiography (and
embolisation, if necessary)
versus pelvic packing with
subsequent angiography (and
embolisation, if necessary) as
a management protocol for
patients with haemodynami-
cally unstable pelvic fractures
[19]: Each treatment group
consisted of 20 patients. Physi-
ological markers of haemor-
rhage, transfusion require-
ments, time to intervention and
early mortality were recorded.
Pelvic packing was performed

O6si3aTenbHbIi 3Tan 0cMoTpa —
onpefdenexme nynbca Ha noBpeX-
AEHHON KOHEYHOCTH, MPK HEO6XO-
AMMOCTM 7151 3TOTO MOXET BbITb
npuMeHeHa gonnneporpacus. [ins
[anbHeMLLEe TPAHCNOPTUPOBKM
WAK NPOBEJEHNS Peno3numy no-
BPEXXAEHUA ONOPHO-ABUraTeNbHOr0
annapara Ta3 nauMeHTa fomKeH
ObITb 06513aTeNbHO 3athMKCUPOBaH
C NOMOLLIbO Ta30BOr0 Mnosica uim
APYTUX (OUKCUPYHOLLMX MPUCTIOCO-
6neHuin (cM. puc. 3).

Pewenue 1 : HeotnoxHas
XUPYPrusi UK JONONHUTENbHASA
DnarHocTuka?

Ecnun, HecMOTpS Ha BCe npuno-
)KEHHbIE YCUMUS, rEMOAMHAMMKA
nauueHTa ocTaeTcst HecTabunbHOM
(«He oTBEHaKOLWME» NALMEHTDI),
noKasaHa HeMeafneHHas Xupypruye-
ckas cTabunuaaumm Ta3oBoro Kosb-
La Ans NpefoTBpaLleHNs AanbHew-
LUMX KPOBOMOTEPD M3 MOBEPXHOCTY
nepenoma, NpecakpanbHoro 1
peTpPocakpansHoro, nepusesnkars-
HOrO BEHO3HbIX CnneTeHuid. Hemea-

MepenoMsbl Ta3a

Puc. 5: 34-neTHuiA My>XUMHA CO CNOXHbBIM
nepenomom Ta3a Tvna C no AO knaccu-
chukaumm 1 pa3pbiBOM ypeTpbl BCres-
CTBME Hae3pa Ha akckaBaTop. HecMoTps
Ha MEeXaHN4YeCKyH CTabunmnaaunto ¢ uc-
nonb30BaHNEM TA30BOr0 3aXKNMa W BHELL-
Helt oukcaumm, CoxpaHsanack ycTonumneas
remMoanHamuyeckast HecTabubHOCTb,
TpebyroLas aKCTpanepuToHeanbHo
TamnoHazp! masnoro tasa. locne
3NNUMCTOCTOMMUN W BbIBELIEHNS Hal-
NO6KOBOr0 MOYEBOro KaTeTepa naumeHT
NOCTYNuA B OTAENEHNE UHTEHCUBHOM
TEpanuu.

NeHHas MexaHuyeckas ctabunuaa-

| L Npu nepefHen HeCTabunbHOCTH

Ta30BOro KosbLa OCyLLeCTBNAETCA

. C NOMOLLIbHO TEXHUYECKU HECNOX-

HOr0 METOLA HaAABEPTTYXKHOM
BHELLHe# chukcaumu. Mpu Hanmumm
LOMNONHUTENbHOW 3aHeil HecTa-
OUNbHOCTM KOCTHbIE chparMeHTbl
(OUKCUPYIOT C MOMOLLBIO Ta30BbIX
PEno3nLMOHHbIX 3aXKUMOB, MK
Heo6Xx0AMMOCTY — B KOMOMHALWUM C
BEHTPaNbHON BHELUHEN (ukcaumein
(cm. puc. 4).

lMocne BoccTaHoBNEHUS 06beMA
OUK u cTabunusaumm remoanHa-
MWKW nauueHTa (reMmoTpaHcdysns,
MPUMEHEHNE KaTEXONAMMHOB NpU
HEeoBXOANMOCTY 1 T.J.) MPOBO-

AAT NEPBUYHYH0 MEXaHMYECKYHO
cTabunuaaumio Tasa. Ecnv goctuub
cTabunmaaumn reMoaMHaMmKn He
yLanoch ¥ MAUMEHT «He 0TBEYaeT»
Ha BCe MPUHATBLIE MEPbI, MPOBO-
AT AanbHEeNLLYo ANarHoCTuKy [0
BbISIBNEHWS NPUYMH reMoanHaMK-
4ecKoi KatacTpodbl y nauneHTa.
Kax npasuno, npu 4OMNONHUTENBHOM
AMarHoCTUKE 06HAPY>XMBAIOT CTOM-
KOE KPOBOTEUEHNE M3 BEHO3HbIX
CNNETEHNI, KOTOPOE pacnpocTpa-
HAEeTCS B 3a0PIOLLIMHHOE MPOCTpaH-
CTBO. [N BOCTMXEHUS NPSMOro
XMPYPrUyecKoro remocTasa B Kim-
HUKax EBpOMbI MPUMEHSAOT aKCTpa-
nepuTOHeanbHyt TamnoHaay, B T0
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within 45 min from admission,
whereas the median time to
angiography was 130 min. The
pelvic packing group showed a
significant decrease in transfu-
sion requirements, while the
angiography group did not.

In the angiography group, 10
patients required additional
embolisation and 6 died (2
from acute haemorrhage) In
the pelvic packing group, 3
patients required additional
embolisation, 4 died, however,
none died due to uncontrolled
haemorrhage (see Fig. ).

In recent years, there has been
a paradigm shift in the United
States from angiography and
embolisation to surgical treat-
ment of pelvic haemorrhage
by means of pelvic packing.

In 2007, COTHREN found in

a study on 28 patients who
underwent pelvic packing that
this technique significantly
lowered blood transfusion re-
quirements and, consequently,
reduced mortality following
severe pelvic trauma [20] (see
Fig. 6).

In 2008, WESTHOFF demon-
strated effective treatment in
21 out of 162 patients with
pelvic fractures by integrating
transarterial embolisation (TAE)
into existing mechanical and
surgical treatment techniques.
With a median time of 62 min
until TAE was performed and
a median duration of 25 min,
a success rate of 90% was
observed, while only branches
of the internal iliac artery were
embolised [21].

In 2008, NODA et al. first
described a visible immediate
effect of recombinant factor
Vlla (rFVII NovoSeven, market-

ed by NovoNordisk) in a pelvic
fracture by using angiographic
imaging. The patient had a
haemodynamically stable type
C fracture (Hb 14.6 g/dl, HCT
42.2% and 214,000 thrombo-
cytes/nl, fibrinogen concentra-
tion 116mg/dl, prothrombin
time 11.0 sec and PTT extend-
ed to 58.3). In accordance with
the ATLS® treatment regimen,
a trauma CT scan was per-
formed that led to the diagno-
sis of a haematoma located

on the left side of the pelvis

in relation to the fracture. If
extravasation was associated
with the fracture, angiography
was performed following the
internal guidelines and a 90ug/
kg dose of rFVlla was applied
intravenously. A second angi-
ography performed 10 minutes
after the dose was given did no
longer indicate any extravasa-
tion [22].

2. Decision: Emergency
Surgery or Intensive
Treatment First?

Once the goal of the acute pe-
riod (controlling life-threatening
massive haemorrhage and air-
way management) is achieved,
the resuscitation phase is
complete and the first stabilisa-
tion phase is begun according
to ATLS® by re-evaluating the
patient’s status.

If a mechanically unstable
pelvic ring fracture classified
as type B or C by AO classifi-
cation is diagnosed, literature
strongly recommends immedi-
ate surgical stabilisation of the
pelvic ring using the previously
mentioned external fixation
techniques. As early as the
mid-1980s, MEARS observed
a reduction in mortality from

BPEMS KaK B aHr 10-aMePUKaHCKNX
NPEeLNOYTEHNE OTAAETCS CENEKTUB-
HOM aMB0M3aLMK KPOBOTOHALLMX
COCY/[0B.

CornacHo npoTokonam ATLS®
AMEPVKAHCKO KONNErvm XMpypros,
YrPOXKAIOLLIEE XU3HM KPOBOTEYE-
HWE AOMKHO ObITb OCTAHOBMEHO B
TEYeHWe 0AHOro Yaca ¢ MOMeHTa
asapuu. JTOT BOMPOC Hallen cBoe
OTPaXXEHME B MCCNEeJ0BaHUSX LIOT-
NAHACKOW rpynnbl YYeHbIX BO rNaBe
¢ npoch. Meighan. beino nokasao,
YTO TOMLKO 8 13 31 KIIMHWKM UMEIOT
HEOBX04MMYIO TEXHUYECKYHO W
KazZpoByLo 6a3y, YT0bbI 06eCneUnTb
XMPYPruyecKkmii reMocTas npu nepe-
NOMax Tasa B yka3aHHbIi CPOK.

B cB31 € 3TM aBTOp NpU3bIBa-

€T yAensTb 60MbLUE BHAMAHUS
yTyuLLEHNO NPOheccoHanbHoOMN
NOArOTOBKW BpaYeit Ans rpaMoTHO-
r0 NPOBELEHNS MEXaHNYECKOW CTa-
6unmuaaumy Tasa Ha JorocnuTab-
HOM 3Tane, KOTopas NPeaoTBpaTUT
OnacHoe Ans XWU3HW KPOBOTEYEHHE.
[4]. B 2009 r. gokTopom Osborn
6b1510 0My6NMKOBAHO PeTpOCnek-
TUBHOE CPaBHEHWe Pe3ynbTaToB
paHHeit Ta30B0# aHrnorpadum
(cenekTuBHo# ambonM3aUmum

NPV NOKA3aHsIX) B CPABHEHUN C
Ta30BOW TEMMNOHALOM C NOCnenyto-
Lyelt aHruorpadpmei (CeNneKTMBHON
ambonmM3aumen npu nokasaHmsx),

B K4eCTBE NPOTOKONA BELEHNS
NauneHToB C reMOANHAMMYECKM
HeCcTabWmbHbIMM MOBPEX AEHNAMM
Ta3a[19].

Kaxxpas uccnegyemas rpynna co-
ctosina u3 20 naumeHTos. Ouanono-
rMYecKune Mapkepbl KPOBOTEYEHUS,
yYCNOBUA NPOBeeHUs TpaHcdy-
3MOHHO Tepanuu, AMTENbHOCTb
BMELLATENBCTBA W YPOBEHb PaHHE
CMEPTHOCTH B UCCIELOBaHUA He
(bukcuposanuck. Tazosas Tamno-
Haja BbINOMHANACH B TeveHue 45
MWH C MOMEHTa NOCTYNSEHS, B TO
BpeMs Kak MeJuaHa BpeMeHu 10

aHruorpachuv coctasuna 130 mu-
HYT. [ pynna nauMeHToB, KOTOPbIM
NPOBOAMAACH TAa30Bas TaMnoHaaa,
3HAUMTENbHO PEXE HyXAanach B
remMOTPaHCcy3umn No CPABHEHMIO C
nauMeHTamu, KOTOPbIM MPOBOAN-
nacb aHruorpacgus. Y 10 naumen-
TOB M3 rpynnbl, B KOTOPOX NPOBO-
AMNach aHruorpacusi, BO3HWKNa
HEOOXOAMMOCTb JOMNONTHUTENBHOM
ambonuaaum, 6 naumeHToB
CKOHYamnCb, 2 U3 KOTOPbIX — OT
OCTPOro KpoBoTEueHus. B rpynne
Ta30BOi TaMnoHafp! 3 nauneHTam
noHagobunack JOMONHUTENbHAS
aMbonn3aums, 4 CKOHYaNChb, HO
HW B OJJHOM U3 NETanbHbIX Cry4Yaes
MPUYMHON CMEPTY HE NOCAYXKNIO0
HEKOHTPONMPYEMOE KPOBOTEYEHNE
(c™. pue. 5).

B nocneaHve roapl HabnofaeTcs
M3MEHEHME N0AX0aa K IeYEHNO
KPOBOTEUEHMIA NPY MOBPEXXAEHNM
Ta3a B CLLUA — o1 aHrnorpacum n
amM60MM3aLmMm K XMPYPrudeckoMy
NEYEeHMIO C MOMOLLbIO Ta30BOM TaM-
noHagbl. B 2007 r. Cothren nokaszan
Ha npuMepe 28 naumeHToB, nepe-
HECLLMX Ta30BYO TaMMOHAAY, 4T
3TOT METO[ 3HAUYUTENbHO CHUXKAET
HeoBXOANMOCTb B NEpenMBaHum
KpOBM 1, CNEA0BATENBHO, CBA3AH-
HbIE C HUM PUCKK, & TakoKe 06LLmiA
YPOBEHb CMEPTHOCTY BCNELCTBUE
Tsxenoit Tpasmbl Tasa [20].(Cwm.
puc. 6).

B 2008 r. Westhoff npoaeMoHcTpm-
poBan 3hMEKTUBHOCTb JIEYEHMS Y
21 13 162 naumeHToB C Ta30BbIMM
nepenoMamu nyTeM MHTerpaumm
TpaHcapTepuansHon aM6onM3aLnm
(TAE) B cyLecTByIOLLME MEXAHM-
4eCKME U XMPYPrUYECKME TEXHNKM
nevenms. B cpepem TAE 6bina
BbINOJHEHA Yepes 62 MUH nocne
rocnuTanu3aumu, CpesHsas npoaon-
XXUTEAbHOCTb TPaHCapTEepUanbHON
aMbonm3aumuu coctasuna 25 MuH.
OHa oka3anachb ycnelHon B 90%
Crnyy4aes, Npu TOM, 4TO 3MB0NM-
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Fig. 6: b4-year-old patient with
complex pelvic fracture type C ac-
cording to AO classification and most
severe haemorrhagic shock due to
an extensive tear of the left common
iliac vein. Despite employing a pelvic
clamp, packing of the small pelvis,
medial laparotomy, vascular suture
and massive transfusion, the patient
died on the day of the accident.

22% to 8% after integrating
ventral external fixation into his
clinic’s polytrauma algorithm
for unstable pelvic ring frac-
tures [23]. However, external
stabilisation of the pelvic ring
was at that point seen as more
of an emergency procedure to
achieve haemostasis than as
part of pelvic reconstruction.
After introducing mechanical
stabilisation of unstable pelvic
ring fractures using ventral
external fixation in the emer-
gency of their patients, others
also reported a reduction in
false positive explorative lapa-
rotomies, a lower rate of pul-
monary complications, reduced
blood transfusion requirements
and shorter hospital stays.

Individual studies also first
describe internal stabilisation
techniques during this phase.
Since most internal stabilisa-
tion techniques are usually
time-consuming and technically
challenging operations, only

a few localisations and proce-
dures are applicable in emer-
gency situations [6].

In this context, relevant lit-
erature suggests plate osteo-
synthesis of the symphysis
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following laparotomy or a
transperitoneal ventral Sl plate
osteosynthesis in laparotomy
if external stabilisation using a
pelvic clamp or external fixation
is not possible, insufficient or
contraindicated in transiliac
fractures. Ventral Sl plate os-
teosynthesis via anterolateral,
retroperitoneal access in tran-
siliac luxation fractures (where
the use of a pelvic clamp is
contraindicated) is also men-
tioned.

Some authors only consider
external fixation and ventral
osteosynthesis to be suitable
for primary pelvic stabilisation
in the supine position, point-
ing out that a prone or lateral
position poses an additional in-
traoperative risk to the patient.
However, this statement is
not supported by a large body
of evidence. In contrast to

the above-mentioned articles,
SHULER advocates percuta-
neous transiliosacral screw
fixation in unstable posterior
pelvic ring injuries as an early
stabilisation technique with a
reduced length of surgery as
well as minimal blood loss and
wound healing disorders [24].
Nevertheless, this requires

3aUnv NOABEPTTIUCH NWLLb BETBU
BHYTPEHHE NOAB3LOLIHON apTepuy
[21].

B 2008 r. Noda 1 coasT. Bnepsble
OnMcany 04eBUAHBIA NONOXKUTENb-
HbI 3ChHEKT PEKOMOUHAHTHOIO
haktopa Vlla (rFVII HoBoCaseH,
Bbinyckaemblit NovoNordisk) B
Ccrnyyasix nepenoma tasa, 4to

6b1510 060CHOBAHO C MOMOLLbH
aHrnorpacm4eckux n306paXkeHui.
MaumneHTbl ¢ reMoauHaM1Yeckm
CTabunbHbIMK Nepesiomamm Tuna

C (Hb 14,6 r/nn, HCT 42,2% 1 214
000 Tpom6ouwMTOB/N, C NOKa3aTe-
NSIMM KOHLEHTPaLuM (nbpuHorexa
116mg/dI, nHaekcom NPoTPOMEHHO-
Boro BpemeHn 11,0 cek m PTT po
58,3).

B cooTBETCTBUM C NpOTOKONAMM
ATLS® nauueHTam 6bina BbINoN-
HeHa KT, 4T0 N03B0NMN0 ANArHO-
CTMPOBATb BbI3BAHHYIO NEPENOMOM
remaTomy, pacrnofioXXEHHYH0 Ha
NEeBOM CTOPOHE Tasa. B cnyyasx
KPOBOW3NUAHWMA, CBA3AHHBIX C
nepenoMoMm, aHruorpacus boina
BbIMOSTHEHA COrNAacHO COOTBETCTBY-
toLLMM NpoTOoKONaM B f03e 90 MKr/
kr rFVIla BHyTpuBeHHO. lMoBTOp-
Has aHruorpadus NpoBOANNACH
yepe3 10 MUHYT NOCNe BBELEHHON
L03bl PEKOMOMHAHTHOrO (hakTopa,
KPOBOW3USHME HA HEN HE BU3yanu-
31poBanoch [22].

MepenoMbl Ta3a

Puc. 6: 54-neTHUin NaLMEHT CO CNOXHbIM
nepenomoM Ta3a Tuna C B COOTBETCTBUM
¢ AO KnaccuevkaLmen 1 TsKenbiM
remMopparn4eckiM LLOKOM BCNEeaCTBME
06LUMPHOrO KPOBOTEUEHUS W3 NEBOM

| 06LLelt N0fB3AO0LUHON BEHbI. HecMOTps Ha
y  VICTIONb30BaHNE PEMo3ULMOHHBIX Ta30BbIX

32XMMOB, TAMMNOHafy Manoro Tasa, npo-
BeeH1e MeUabHON NanapoToMun 1 Ha-
TNIOXKEHMSt COCYAMUCTOTO LUBA, MACCUBHYHO
remMoTpaHcdyanio, MaLMEHT CKOHYanNCs B
[eHb aBapuy.

PeweHue 2 : akcTpeHHas onepa-
LS UNM MIHTEHCUBHAZA Tepanusi
- YTO NepBUYHO?

Kak Tonbko OCTUraeTcst OCHOBHas
LieNb BeeHUs NauMeHTa B OCTPOM
nepuope (0CTaHOBKA MaCcCUBHOIO,
YrPOXXaoLLEro XKN3HU KpOBOTEYE-
HUS1, KOHTPOMb rEMOAMHAMMUKM U
AbIXaTeNbHbIX (PYHKUNA), 3aBep-
LIaeTCs peaHnMaumnoHHas asa

W HAYMHAETCS CneaytoLWwmin aTan

— NepBMyYHas CTabunusaums Tasa
B COOTBETCTBUM C NMPOTOKONAMM
ATLS® 1 pesynbTaTamu nepeoLeH-
Ku cTaTyca naumeHTa.

Cnyuawu, Korja MexaHu4eckas He-
CTabWbHOCTb NepenoMa Tas3oBoro
KonbLia KnaccuduumpyeTes Kak Tvn
B unu C, cornacHo AO knaccu-
chukaLmu, MHoOre aBTopbl pac-
LIEHWBAIOT KaK NPSIMOE Noka3aHue
K HEMEANEHHOMY BbIMOSTHEHMIO
XMPYPruvecKoii cTabunuaaumum Ta-
30BOr0 KOflbLiA C UCMONb30BaHNEM
paHee ynoMsHyTbIX METOAOB BHELL-
Heit coukcaumm. Yxe B cepeanHe
1980-x Mirs Habnofan CHuxXeH1e
CMepTHOCTH € 22% L0 8% nocne
WHTErPUPOBAHNUS BEHTPANBbHOM
BHELLHEN (hukcaunm B ero KNmHuke
B aNropuT™ BeAEeHUs NauneHToB

C NONMUTPABMO¥A 1 HEYCTONUNBbIX
nepenoMax Ta3oBoro KonbLa

[23]. TeM He MeHee BHeLLHSIS
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exact closed reduction of the
posterior pelvic ring since,
according to TSCHERNE and
POHLEMANN, dislocations of
> bmm are frequently associ-
ated with increased discomfort
following percutaneous screw
fixation [6].

The use of the described tech-
niques in early treatment is,
however, still a subject of con-
troversy in literature. Research
from the early 1990s indicates
an improved outcome in
patients who received “early”
surgical treatment, especially
for type-C injuries of the pelvic
ring [25].

However, more recent re-
search shows that patients
who underwent surgery in the
primary phase have a greater
risk of suffering secondary or-
gan damage as a result of long-
er operations with a duration
of more than 6 hours, which
appears to contribute to an
increased case fatality rate and
increased incidence of multiple
organ failure, as was found by
PAPE [26]. According to the
data provided by the Study
Group Pelvis Il of the DGU

in 1998 [6] and a study con-
ducted by ROMMENS in 2002
[25], the timing of secondary
surgery for pelvic trauma is
preferably also between days
5 and 9 after admission rather
than within the first 24 hours.
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AO/QTA classification has proved successful, which allows for an
accurate, simultaneous description of anterior, posterior, right and
left-sided injuries of the pelvic ring, in addition to the classification
of the fracture type and group.

In the case of type A fractures, the osseous and ligamentous
integrity of the posterior pelvic ring is maintained. Therefore, they
are referred to as “stable fractures”. Examples for this are avulsion
fractures, pelvic brim, pubic bone and ischial bone fractures as well
as sacrum fractures distally from the IS joint. Conservative
treatment is usually sufficient.

Type B fractures involve a biomechanical rotational instability of
the pelvis. In addition to the fracture in the anterior pelvic ring
(fractures of the ramus of the pubis, pubic symphysis ruptures), the
posterior pelvic ring is hinged open due to the concomitant injury of
the ventral sacroiliac ligaments. Due to their sitting posture, bikers
are typical accident victims, since the pelvic ruptures during
collision with the tank due to the simultaneous external rotation of
the legs. A combination of pubic symphysis fracture and ventral IS
joint rupture (external rotational injury and “open book” injury of the
pelvis) frequently occurs during such accidents. Its counterpart, the
internal rotational injury, mostly occurs in elderly patients through a
lateral compression mechanism, resulting in fractures of the
anterior pelvic ring and ventral sacral compression fractures.
During the rescue phase, reposition can be achieved by wrapping
a sheet around the pelvis or applying a prefabricated pelvic belt, in
addition to the internal rotation of the legs; during the initial
treatment phase in the trauma room, the application of a
supraacetabular external fixation is advisable.

Due to the partly intact dorsal stability, anterior treatment of the
pelvis is usually sufficient for definitive treatment. Standardised
procedures have proved successful for the surgical stabilisation of
the individual injured regions.

In the case of type C injuries of the pelvis, the posterior
ligamentous and/or pelvic ring structures are completely
interrupted; complete rotational and translational instability
including anterior and posterior pelvic instability occurs. The
sacrum plays a central role in the dorsal pelvic ring. Therefore,
sacrum injuries are of special significance and classified
separately. According to DENIS et al. [27], a distinction is made
between three sacral zones where transverse fractures typically
occur: the transalar, the transforaminal and the central zone.
Although transalar fractures occur most frequently (50%), they are
bridged by the dorsal sacroiliac ligaments and thus stabilised like
type B pelvic ring injuries. With an incidence of 15%, central
sacrum fractures occur quite rarely and are stable due to their
mostly spongy fracture pattern; however, they involve a
correspondingly high rate of concomitant neurological injuries.
The relatively frequent transforaminal sacrum fractures (34%) are
of significance, since they do not only involve considerable
instability of the dorsal pelvic ring but are also associated with a
high rate of neurological injuries (28 %) [27].

MepenoMbl Ta3a

Tabnumua 3

CTabunnaaums Ta3oBoro KonbLa B
TOT MOMEHT paccMaTpuBaeTCs B
KayecTse 60MbLUE KaK 3KCTPEHHas
npoLeaypa, a He Kak 4acTb Ta30BoM
PEKOHCTPYKUMK. Mocne yeneLHown
9KCTPEHHOM BHELUHEN duKca-

LK HeCTabUNbHOCTH TA30BOT0
KOSbLIA 0TMEYaNoch 3HaUUTESNbHOE
CHWKEHME YacTOTbI NEroYHbIX
OCNOXHEHMIA 1 NOTPEBHOCTY B
nocneaytLLei reMoTpaHcdysum 1
cpoka npebbiBaHus B 60MbHULE.

B wHAnBMAYyanbHbIX UCCresoBaHnsIX
TakXe B NepByo 04epesb NpUBO-
AATCS ONUCAHUSt METOLOB BHYTPEH-
Heii cTabunmuaaumm B TEYEHNE 3TOM
(asbl. lMockosbKy 60bLMHCTBO
€noco6oB BHYTPEHHEN CTabunm-
3aLmu, KaK npasuno, OTHAMAtOT
MHOO BPEMEHM 1 SBASKOTCS TEXHM-
4ECKM CNOXHbIMK OnepaTUBHbIMMU
BMELLATENbCTBAMM, OHU MOrYT
MPUMEHSITLCS NULLb NPY HEKOTOPbIX
BapuaHTax nokanuaauum nepe-
NIOMOB 11 B 9KCTPEHHDBIX CUTYaLMsX
[6]. HekoTopble aBTOpbI NpeAnara-
t0T MCMONB30BaHWE NNACTUH AN
0CTEOCMHTE3a KOCTEN CMM3a
Yepe3 nanapoTOMMIO B Cly4asix,
KOrja BHeLHss cTabunmuaaums ¢
WUCMONb30BaHWEM Ta30BOro 3aXnMa
WA Jpyrux cnoco60B BHELLHEN
hukcaLmn HeBO3MOXHa, HeJoCTa-
TOYHA UMW NPOTMBOMNOKa3aHa (Kak
MpY POTALMOHHO-HECTABMIbHBIX
nepeniomax N06KOBOM KOCTY NO
TUNY «PYYKM NEAKN>).

OnucaHo ncnonb3oBaHue BeH-
Tpaanoﬁ NNACcTUHKK ans ocTe-
0CHHTE3a N0 NepeHe60KOBO
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Info box 4

Definitive Treatment of
Pelvic Ring Injuries in the
Second Stabilisation Phase
(> 24 Hours)

Once the first stabilisation
phase is completed, the patient
is in a relatively stable state.
Haemodynamic stability and
initial mechanical emergency
stabilisation should be estab-
lished by the time the primary
phase is concluded. In the sec-
ond stabilisation phase, neces-
sary diagnostics are completed
to subsequently determine
further treatment. Biomechani-
cal investigations suggest that
internal osteosynthesis is ten
times superior to external fixa-
tion in terms of stability, which
is why treatment is usually
shifted from temporary exter-
nal stabilisation to definitive
internal technigques following
specific selection criteria and
the described procedures.

The use of external fixation

or a pelvic clamp for curative
treatment has been described
in individual cases, although
this is usually reserved for rare
indications.

Once again, the timing of the
shift in treatment remains a
subject of controversy in lit-
erature. According to research
from the 1990s, definitive inter-
nal osteosynthesis should ide-
ally be performed post-primary,
i.e. around 2 to 3 days after the
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In general, physicians are now in agreement on the treatment
concepts for the various degrees of instability:

Type A injuries: Surgical treatment is indicated only in exceptional
cases (e.g. open fractures or strongly dislocated pelvic brim
fractures involving the risk of skin perforation).

Type B injuries: Due to the partly intact dorsal stability, anterior
treatment is sufficient in this case. Standardised procedures have
proved successful for the surgical stabilisation of the individual
injured regions (see below).

Type C injuries: Early mobilisation should be achieved by both
anterior and posterior stabilisation of the pelvic ring. Since the
patients are usually severely injured, all accessible regions are
stabilised in supine position, preferably ventrally. Depending on

the injured region, standardised procedures have proved successful
in this case as well.

Definitive treatment of the symphysis: Transverse fascial incision

or utilisation of the longitudinal incision e.g. following initial
emergency laparotomy. After splitting the linea alba vertically and
carefully notching the rectus insertion, stabilisation is carried out
using a 4-6-hole 3.5-mm AQ-DC plate (screw direction craniocaudal).
In exceptional cases, fixed-angle plates may also be used for
stabilisation (e.g. in elderly patients).

Surgical stabilisation of transpubic instability: The application

of a simple supraacetabular external fixation is sufficient in case
of isolated injuries or following the treatment of dorsal instability.
Given the combination of symphysis rupture and transpubic
instability, a transpubic traction screw osteosynthesis is performed
following plate osteosynthesis or an external fixation is additionally
applied.

Surgical procedures of treating sacroiliac luxation: The standard
procedure is ventral plate osteosynthesis involving stabilisation
with two 3-hole 4.5-mm DC plates. Following an anterolateral
incision in the iliac crest and medial shifting of the iliac muscle,
the sacroiliac joint is well visible. A further advantage is the
possibility of simultaneously displaying the symphysis and the
sacroiliac joint in supine position, which significantly facilitates the
reduction. Percutaneous stabilisation employing traction screw
osteosynthesis monitored by an image converter - sometimes

also navigated - is increasingly performed.

Procedures of treating sacrum fractures: Surgical stabilisation

is indicated in case of unsatisfactory results following non-surgical
treatment. The standard procedures include closed reduction and
percutaneous transiliosacral screw osteosynthesis in supine
position. Surgical treatment is indicated for unstable vertical
sacrum fractures involving nerve root compression caused by
fragments. In this case, the treatment is carried out in prone
position. Our intention is to perform plate osteosynthesis limited

to the sacrum (“local osteosynthesis”).

MepenoMbl Ta3a

Tabnvua 4
Treatment Concepts for the Various Degrees of Instability

MOBEPXHOCTH, C OCYLLECTBIIEHNEM
3a0pHOLLMHHOIO AOCTYNA NPY Takmux
nepenomax (rae 1cnonb30BaHne
Ta30BbIX 32)XKMMOB NPOTMBOMNO-
Ka3aHo). HekoTopble aBTopbI pac-
CMaTp1BAIOT WX NWLLb B KAYECTBE
MPUCNocobneHnin Ans BHELLHE
chukcaumm 1 0CTE0CUHTESa, ANs
NEPBUYHOI cTabunuaaunm nepe-
NIOMOB Ta3a B NOMOXEHUN Niexa

Ha CruHe, 0TMevas, YTo 60KoBOe
NONOXEHNE CO3AAET AOMONHUTENb-
HbliA MIHTPAONEPALMOHHbIA PUCK As
nauvenTa. OfHaKo B LienoM psije
NCCNESOBaHNI 3TO YTBEPXKAEHNE
He 6bINO ONpPOBEPrHyTO. B 0Tnm-
4ne OT BbILLEYMOMSIHYTbIX CTATEN,
Shuler 1 CTOPOHHUKM YPECKOXHON
TPaHUAMOCAKPaNbHON BUHTOBOM
chvkcaLmm npu 3agHen Hectaburb-
HOCTM Ta30BOro KOJbLia PEKOMEH-
ByHOT Hanbonee BbICTPyHo

TEXHUKY CTabunn3auuu, ¢ MeHbLUEN
MPOSOKUTENbHOCTBIO ONepaLmu,
a TaKkxXe MUHUMaNBLHOM KPoBOMoTe-
peii 1 BbICTPLIM 3aXXMBIIEHNEM PaH
[24]. Tem He MeHee Takoi NOAX0A
TpebyeT NOMHOrO CMbIKaHMs Ta3o-
BOr0 KOfbLA, MOCKOSbKY, COrNacHo
AaHHbIM Tscherne n Pohlemann,
NpoBefeHne YPECKOXHOK BUHTOBOM
h1KCaLmm NPK HECMbIKaHUM Ta30-
BOro KOmbLa > 5 MM 4acTo CBA3aHO
C BbIPXEHHbBIM ANCKOMOPTOM [6].
Vcronb30BaHKe ONMUCaHHbIX Me-
TOAOB NEYEHNS HA PaHHel cTaauu
[0 CUX MOp OCTaeTCs CrnopHbIM. K
Havany 90-X rr. nomny4eHbl JaHHbIE
006 yny4LLIeHnn pe3ynbTaTos y
NauneHToB, KOTOPbIM 6bL10 NpK-
MEHEHO «PaHHEE» XUPYPruyeckoe
nevenmne, 0co6eHHO Npu TpaBmax
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accident. However, PAPE [28]
finds that extensive secondary
surgery of > 3 hours duration
can be seen as an initiator of
secondary changes associated
with the development of post-
traumatic organ dysfunction.
This is why he recommends
avoiding extensive surgery
between the second and fourth
day after the accident. It is gen-
erally understood that perform-
ing major secondary surgery

at an early stage should be
approached with caution, given
the significantly increased

risks it involves. The timing of
surgery must be based on the
patient’s individual clinical situ-
ation, with literature providing
the pO,/F O, ratio in addition to
various other evaluation param-
eters to assess the operability
of a polytrauma patient.

CONNOR [29] recommends
early definitive mechanical
stabilisation, i.e. within 1 week
after the trauma. According

to his findings, this approach
leads to shorter hospital stays
and thus fewer costs as well as
less pulmonary complications.
MATTA [30] suggests that open
reduction and internal fixation
should be performed no later
than 21 days after the accident,
stating that operations before
day 21 post-surgery poten-
tially achieve better reduction
results than after day 21 (70%
versus 55%, however, without
statistical significance).

Complications

Patients with pelvic ring inju-
ries fall into the high-risk group
for development of thrombo-
embolic complications. Ap-
propriate preventive care using
low-molecular-weight heparin
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while monitoring the coagula-
tion status (anti-Xa) and blood
count (thrombocytes) should
be sought. Early definitive
treatment and early mobilisa-
tion additionally minimise the
risk of deep vein thrombosis
affecting the pelvis or legs.
Open pelvic injuries and com-
plex trauma have an increased
rate of local soft tissue com-
plications and infection. This
needs to be taken into account,
especially when informing

the patient about the required
multiple surgeries.

Neurological disorders and
urological damage are in many
cases a direct consequence of
the injury; early detection often
clarifies whether or not there is
a connection to the injury and
enables immediate initiation of
appropriate care (e.g. urological
functional diagnostics, long-
term catheterisation, etc.).

Conclusion and Outlook

By ensuring early identifica-
tion and basic management of
unstable pelvic ring fractures in
polytrauma patients at the site
of the accident, the emergency
physician and the emergency
medical team can lay the
foundation for successful treat-
ment. Swift and direct trans-
port to the “right” clinic while
providing all relevant details

on the injury mechanism and
the injury pattern allows for ap-
propriate further treatment of
the patient.

Even with sufficient infra-
structure in place, the admis-
sion and initial treatment of
a polytrauma patient with
pelvic injury still represents

a challenge for the attend-

Ta3080ro konbua Tuna C [25].
OaHaxo 6onee no3aHue uccneao-
BaHWs NOKA3bIBAKOT, YTO CPEAN
nauneHToB, NepeHeCLLNX onepauinm
Ha NepBUYHOM 3Tane, 60MbLLE PUCK
BTOPUYHOIO MOPaXKEHWs OPraHoB

B pe3y/bTaTte NpoJ0KNUTENBHON
onepauuu (6onee 6 4acos), 4To B
3HaUYMTENbHOW MEpe MOBbILLAET
YPOBEHb NETANLHOCTY 1 4aCcToTy
NOMMOPraHHOK He4OCTaTOYHOCTH Y
TaKux NauMeHTOoB, N0 faHHbIM Pape
[26]. B cooTBeTCTBIUM C AaHHbIMU
WccnenosaTtensekoit rpynnbl no
U3y4eHMI0 NoBpexaeHni Tasa i

ot AArY B 1998 r. [6] 1 uccnenosa-
HUSIMK, NPOBEEHHbIMU Rommens
B 2002 r. [25], BTOpWYHas onepa-
LMs Mo NOBOAY TA30BOM TPABMbI
[ODKHA ObITb BbIMNOHEHA Npeano-
YTUTENBHO B NEPUOA MEXAY 5-M 1
9-M [iHeM nocne NocTyneHus, a He
B TEYEHWE NEePBbIX 24 4acoB.

3asepLuarowme aTanbl IeYeHUs
nepesioMoB Ta30BOro KoMbLa
TpasM BO BTOpOii pa3e cTabunu-
3auum (>24 yacos)

Mocne 3aBepLueHUs NePBOro aTana
MauMeHT HaxoaMTCs B OTHOCUTEb-
HO CTabunbHOM COCTOSIHUM. K 3T0-
MY BPEMEHU B3ATbI NOJ KOHTPOSb
reMOAMHAMUYECKNE NoKas3aTenu,
MPOBefeHa HavanbHas ypreHTHas
MexaHu4eckas ctabunuaaums
tparmeHToB nepenoma. OcHoBHas
3afjaya BTopou pasbl cTabunmuaa-
Lm — 3aBepLUEHe AMarHOCTUKM U
4eTKoe onpeseneHne fanbHenwero
Kypca nieyeHus.

BromexaHuyeckue uccneaoBaHus
noKasbIBatoT, YTO NoKasaTenu cTa-
Ounmuaaumy Tasa npu BHYTPEHHEM
OCTEOCUHTE3E 3HAYMTENBHO Npe-
BOCXOLAT MoKasaTenu npu BHeLL-
Heit coukcaumm. MoaTomy neveHue,
Kak NpaBwmo, Ha4YMHAKOT C Bpe-
MEHHOWN BHELLIHe CTabunusaumm,
a 3aTeM NepexoasT K OKOHYaTeNb-
HOW BHYTPEHHEN CTabunmusaumm,

MepenoMbl Ta3a

UCMoNb3ys pasnnyHble NpUeMb 1
TeXHUKY. BHewwHss dmukcaumns unm
HanoXeHue Ta3oBOro 3axuma

AN PaLMKanbHOro nevenms bbina
OnmMcaHa B OTAESbHbIX Cyyasix,
XOTS 9T0, CKOPEE, UCKIIOUEHNS U3
npasuna, — no PeAKUM NOKa3aHMAM.
[o cux nop ocTaeTcs CrnopHbIM
BOMPOC 0 CPOKAaX NPOBeAEHNs (K-
caumu. 1o aaHHbIM UCcneao0BaHui,
ony6mkoBaHHbIx B 90-X IT., 3aBep-
LUAKOLUWIA BHYTPEHHMIA OCTEOCUHTES
B naeane JoNMKeH 6bITb BbIMOMHEH
no 3aBepLUEHNM HA4asbHOTO 3Tana,
T.e. Ha 2-3 [ieHb nocrne noBpeXx-
feHus. Tem He MeHee Pape [28]
CYMTAET, YTO 06LLMPHOE NMOBTOPHOE
XMPYPruveckoe BMELATeNbCTBO
MPOSOMKUTENBHOCTBIO >3 YacoB
MOXET CMPOBOLMPOBATH PA3BUTHE
BTOPMYHbIX OCMIOXKHEHNI, CBA3AH-
HbIX C MOCTTPaBMaTUYECKOH ANC-
(hyHKUMeir opraHos. BoT noyemy oH
PEKOMEHAYET M36eraTb 06LIMPHBIX
onepauui Ha 2—4 feHb nocne Tpas-
Mbl. O4EBNAHO, YTO K BbINOSHEHMIO
OCHOBHOIA Onepauuy, 3asepLua-
fOLLIEH OCTEOCMHTES Ha PaHHeN
CTaauu, cnesyeT NOAXOAMUTb C
0c060i OCTOPOXXHOCTBHO, YUNTbIBAS
3HAUUTENbHBIA PUCK, C KOTOPbIM
OHa cBsi3aHa. Beibop aaThl npose-
[EHUS onepaummn JoMmKeH 6bITb 0c-
HOBAH Ha OTAEeNbHbIX KIIMHUYECKMX
nokasartensix nauvenTa. B nepsyo
o4epesb 3TO KacaeTcs nokasare-
nen reMoAMHAMUKM, COOTHOLLIEHMS
pO,/F.O, u ap. napameTpos, o-
3BONSIOLLMX OLEHUTb CMIOCOBHOCTb
nauueHTa nepeHecT To Uin UHoe
BMELLATENbCTBO.

B cBoux aBTOpCKMX paboTax
Connor [29] peKOMEHAYET PaHHIoK
3aBEPLLALOLLYI0 MEXaHNUECKYH
cTabunusaumio, T.€. B TeveHue 1-i
Heaenw nocne TpaeMmbl. Ha ero
B3rNsA, TakOW MOAX0A CoKpaLLaeT
nepuoA npebbiBaHNs NaumeHTa

B KIMHWKE W, CNESOBATENbHO,
CHWUXXAET ee 3aTpaThl Ha CoAepXKa-
HWe naumneHTa, a TakKe CoKpalyaeT
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ing medical team. Given the
life-threatening situation of
the patient, time-sensitive and
efficient care management is
indispensable. The coordina-
tion of treatment constitutes

a vital factor in the patient'’s
prognosis. A well-trained team
with a clearly defined and
thought-out treatment protocol
but technically inferior trauma
room equipment will still be
able to achieve better results
than a poorly performing team
in an environment with ideal
technical equipment. Regular
team training is therefore also
recommended for large medi-
cal centres with a high turnover
of team members. For this
purpose, it is useful to estab-
lish quality circles for briefing
on critical constellations and
debriefing on problematic situ-
ations as well as for recording
a consensus in a way that is
transparent and understandable
for all involved. In acute cases,
responsibility must be taken,
while briefings and debriefings
allow for discussion!

The ATLS® course concept has
already put these requirements
into practice, since experience
has shown that a seasoned
team combined with a well-
structured treatment concept
are the key to successful
treatment of a patient with
pelvic injury. Following priority-
based trauma room treatment
in compliance with ATLS®,

it is surgical treatment, also
priority-based and in compli-
ance with DSTC™ (Definitive
Surgical Trauma Care), that
increases the medical team’s
performance and skills after
having completed the relevant
courses and the related training
in emergency situations.
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Assessing the severity of pel-
vic injury as well as restoring
and ensuring circulation during
the primary survey are essen-
tial criteria for the success of
clinical treatment. In the event
of persisting haemodynamic
instability at the end of the
first treatment phase, there is
no point in continuing routine
diagnostic tests. At first, it is
imperative to restore the me-
chanical stability of the pelvic
ring using basic treatment
technigues in order to support
simultaneous haemodynamic
stabilisation procedures during
the resuscitation phase.

The use of conservative or
surgical treatment for pelvic
injury depends on the individual
diagnosis and fracture classifi-
cation. In the primary survey,
the correct assessment of the
severity of injury and haemor-
rhage is crucial for the patient’s
prognosis. Functional limita-
tions and chronic pain as well
as urological problems are a
decisive factor for late progno-
sis.

In view of the growing num-
ber and greater mobility of
older patients, the necessity
of surgical treatment for pelvic
fractures at an advanced age
is increasingly moving into the
focus of treatment. Age-spe-
cific treatment concepts are
increasingly being developed,
but there is still great need for
action.

YPOBEHb NEr0YHbIX OCTIOXHEHMIA.
Matta [30] nonaraet, 4To OTKpbITas
PENo3uLMS M BHYTPEHHAS chuKca-
LM [OMKHbI 6bITb BbINOMHEHbI HE
no3fHee 21 oS Nocne noBpexnae-
HUS1, aPryMEHTMPYS 3TO TEM, 4TO
UMEHHO K 3TOMY MOMEHTY MOTEHLM-
anbHas BepoSTHOCTb JOCTUXEHNS
HaWmyYLLIMX pe3ynbTaToB BMeELLa-
TENbCTBA AOCTUraeT MakcuMyma
(70% npoTuB 55%, oaHako 6e3
CTaTUCTUYECKOW 3HAUUMOCTH).

OcnoxHeHus

MaumneHTbl ¢ TpaBMamm Ta3oBoro
KOfbLia nonagatoT B rpynny BbICO-
KOro pucka passuTus TpoM603am60o-
NIMYECKNX OCMOXHEHWIA. Hagnexa-
LUKe NMPEBEHTUBHbIE MEPbI B BUE
Ha3HaYeHUs HU3KOMOMEKYISIPHOTO
renapuHa ¢ napansesisHbIM MOHM-
TOPWHIOM MoKa3aTeneii CBepThIBa-
€MOCTU KPOBM (aHTK-Xa) W Konuye-
CTBa TPOMOOLMTOB JOXKHbI 6bITh
NPEANPUHATLI 6e30TNaraTesbHo.

PaHHee Hauano nomHoro kypca
NIEYEHNS 1 PaHHAS MOBUIU3aLNS
NO3BONSET CBECTU K MUHUMYMY
pUCK TPOMB03a rny6oKMX BEH,
06eCrneumnBaroLLmx 0TTOK KpoBK OT
OpraHoB Ta3a W HUXXHWX KOHEeY-
HOCTE.

OTKPbITbIE ¥ KOMMIEKCHbIE TPABMbI
Ta3a CBA3aHbI C MOBbILIEHHbIM

PUCKOM Pa3BMTUS OCOXXHEHWUHA CO
CTOPOHbI MSATKWX TKaHEe 1 MHAeK-
L. OTO JOKHO ObITb NPUHSATO
BO BHUMaHME, 0COBEHHO MPW WH-
(hOPMMPOBaHMK MaLMEHTA O HEOb-
XOAMMOCTU HECKOSIbKUX OnepaLui.
HeBponoruyeckue paccTpoicTea v
YPOJIOTM4ECKE NOBPEXAEHNs BO
MHOTUX CNy4asx SBAAKTCS NPSAMbIM
CnencTBueM TpaBMbl. PaHHss
AMArHoCTMKa N03BONSET BOBpE-
MS MPUHATL COOTBETCTBYHOLLME
Mepb! (HanpuUMep, A0ArOCPOYHYH
KaTeTepusauuto, NpoBeLeHne
YPOSOrM4ECKON PYHKLMOHANBHOM
AMArHOCTUKN U T.4L.).

MepenoMbl Ta3a
BbiBOAbI U NPOrHO3

PaHHWM OKa3aHWeM MeaMLIMHCKOM
MOMOLLM, TOYHOU ANArHOCTMKON U
afeKBaTHO MoBUNn3aLmei eLle
Ha MecTe aBapuy 6puraga ckopoi
MOMOLLUYM 3aKNafiblBaeT OCHOBY ANs
YCMELLHOr0 IEYEHUs HECTAbNbHbIX
NepenioMoB Ta30BOro KonbLa y
NauUNeHTOB C NOMUTPABMON.
[MpaBunbHbIi BLIGOP KMMHKKK, CMO-
CO6HOI 06ECNeUNTD BCHO HEOOXOaN-
MYH0 MOMOLLb, BbICTpas 1 akkypar-
Has TPaHCNoOPTUPOBKa BOILHOrO
TaK>Ke BO MHOrOM ONpeAenstoT
MPOTrHO3.

OpHako faxe npy AOCTaTO4HO
pa3BuTON MHAPACTPYKTYpE,
HaraXkeHHo cucTeme npuema

W OKa3aHusi NEPBUYHON NOMOLLM
naumMeHTy, ONbITHOM NepcoHane
cryyan nepenoma Ta3oBoro KonbLa
— CEpbe3HbIii BbI30B Kak Ans 6pu-
radbl CKOPOW MOMOLUM, TaK 1 Ans
KOMaHLb! XPYProB, MPUHAMAtOLLMX
naLueHTa «Ha MecTe».

lMepecyeT Ha cekyHabl TpebyeT

0T Bpayei MakCcuManbHom co-
6paHHOCTM 1 BbICTPOTbI MPUHSTUS
peLLeHunid. KoopanHaums nomoLLu,
OKa3blBAEMOW NALMEHTY, ABASETCS
XKU3HEHHO BAXHbIM (haKTOPOM,
BAVSIOLLMM Ha MPOrHO3. Mpu cna-
XXEHHON W TOYHOM paboTe KOMaHb!
CcneumanvcToB, Aaxe npy Henos-
HOM TEXHWUYECKOM YKOMIMIIEKTOBAH-
HOCTW, yOaeTcs [OCTUYbL bonee
BbICOKMX PE3YNbTaTOB, HEXENN
NPV pa3naxeHHo paboTe Bpaven,
NYCTb U BOOPY>KEHHbIX MEANLIMH-
CKOW annapaTypoii «Mo nocneaHeMy
CrnoBy».

PerynsipHble TPEHUPOBKM KOMaHSbI
MO 0KA3aHMIO AKCTPEHHO MOMOLLM
NOCTPaLABLUNM MOMOrakT ynyy-
LUMTb NOKA3aTEeNM CKOPOCTM OKa-
3aHu1s NepBOI NMOMOLLY, MOBbLICUTb
CNAXXEHHOCTb PaboThbl KOMaHAbI,
Hay4uTb e AeCTBOBATb OPraHn3o-
BaHHO B Nt060M cuTyaumu. bomb-
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LLOE 3Ha4YeHNe UMeeT 06CyXaeHne
PEe3yNbTATOB NIEYEHUS CIIOXKHBIX U
WHTEPECHbIX CIy4aes, Pa3bsCHEHMS
CUITbHBIX M CNabbix CTOPOH KaXXAoro
TEpaneBTMYECKOro UK XMpypriye-
CKOro MeTofa nomotum. OnbiTHas
KOMaHAa B COYETAHUN C XOPOLLO
CTPYKTYPUPOBAHHOM KOHLENUMeN
NEYEHNs SBNSIHOTCS KIKOHOM K
YCMELIHOMY OKa3aHuto MOMOLLM
nauueHTam ¢ Ta30BOW TPABMOM.
BepeHue nauneHTa B COOTBETCTBUM
¢ npotokonamu ATLS®, u DSTC™
(OxoHuaTenbHas xupypruyeckas
MOMOLLb NPV TpaBMax) SBnAETCs
KOHLEnNUWeit neyerms, Kotopas
06€eCneunT HammyuLume pesynbTa-
Tbl C TOUKW 3pEHNS BbIGPAHHOIO
TepaneBTMYECKOro Kypca.

BaxxHyto ponb B NporHo3e urpaet
afeKBaTHas OLEeHKa TSXXEcTy
TpasMbl. B cnyyae coxpaHeHus
HecTabuNbHOM reMoIHAMUKK B
KOHLe NepBo hasbl neveHus,

HET HMKaKoro cMbIcna B Mpofon-
>KEHWUN 0BbIYHbIX AMArHOCTUYECKMX
TecToB. CHaYana HeobX0aMMO BOC-
CTaHOBWTb MEXaHNYECKYHO CTabuIb-
HOCTb Ta30BOr0 KOMbLA, LOOUTLCS
remMoAMHaMn4eckomn ctabunmaaumumn
1 TOMbKO MOCANEe 3TOr0 NEPEXOAnTb
K CriefyroLlemy ararny.

Acnonb3oBaHne KOHCEPBATUBHOMO
WK XMPYPTUYECKOr0 NeYeHNs
TA30BO/i TPaBMbl 3aBUCUT OT
WHOMBMAYaNbHBIX 0COBEHHOCTEI
AMArHOCTVKM 1 Knaccudmkaum-
OHHO NPUHAAIEXHOCTU JAHHOIO
noBpex aeHus. Mpu nepeu4HOM

Clinic for Trauma, Hand and
Reconstructive Surgery
Saarland University Hospital
Homburg/Saar

MepenoMbl Ta3a

o6crneoBaHUy NpaBuibHash OLeHKa
CTEeneHu Cepbe3HOCTY TPaBMbI 1
KPOBOTEUEHUS UMEET peLuaioLLiee
3Ha4eHe Ans NporHosa. Hapyuwe-
HUS COYHKLMIA M XpOHWYeckas 601b,
a TaKxxe yponorudeckue npobne-
Mbl — peLuaroLLme akTopb! Anst
MO3/HEr0 MporHo3a.

B cBs31 ¢ pocTom KonnuecTsa u
60MbLLEH NOABUXKHOCTY MOXMIIbIX
nauMeHTOoB BO3pOCna Heobxoau-
MOCTb OMepaTUBHOIO NeYeHus
Ta30BbIX NEPENOMOB Y NaUUeHTOoB
NPeKNoHHOro Bo3pacta. KoHuenuum
NEYEHMs BO3PACTHbIX NALUMEHTOB
XOTS YK€ 1 pa3paboTaHbl, 04HaKo
MPOACIKAIOT AOMONHATLCS A0 CUX
nop.
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Bariatric
Surgery

Current Therapeutic
Options and Prospects

Introduction

During the last few years,
obesity has developed to
become a serious medical

and socioeconomic problem.
The number of overweight or
morbidly obese people has
generally increased; in addition,
the increased extent of obesity
with accumulation of extremely
obese patients is alarming. This
development is not limited to
western countries and also
concerns children and adoles-
cents to an increasing extent.
The multitude of obesity-as-
sociated comorbidities, above
all type Il diabetes, arterial
hypertonia, sleep apnoea syn-
drome as well as degenerative
musculoskeletal diseases, con-
stitutes another problem. The
incidence rate of secondary
diseases significantly increases
in proportion to the increasing
body mass index (BMI) [1].

The initial conventional treat-
ment of morbid obesity
predominantly involves con-
servative therapeutic meas-
ures. These include multimodal
therapeutic approaches and
also comprise behavioural
therapy, in addition to diets,
medication as well as dieto-

therapy and kinesiotherapy.
The consistent implementation
of these complex therapeutic
approaches and a high degree
of patient compliance allows
for achieving at least short-
term satisfactory reduction of
the body weight. Investigations
during the last few years have
shown, however, that the ef-
fect of conservative therapeu-
tic measures is only temporary
in the majority of patients [2].

At present, the surgical treat-
ment is the only way to induce
and maintain a long-term
significant weight reduction.
Furthermore, it has a lasting
positive effect on associated
comorbidities and thus also on
the case fatality rate [2].

By now, numerous investiga-
tions have demonstrated that
bariatric surgical procedures
are capable of inducing remis-
sion of type Il diabetes or
reducing the extent of its treat-
ment in more than 70% of all
patients [3].

The objective of the review at
hand is to provide a brief over-
view of the most frequently
performed bariatric procedures

bapuapTpuueckas xupyprus

bapuapTpuue-
CKas Xxupyprus

coBpeMeHHble Tepanes-
TUYECKME BO3MOXXHOCTM U

nepcneKTUBbI

BeegeHue

B TeYEHME HECKOMbKIX MOCAEAHMX
NET 0XUPEHME CTaro Cepbe3HOi
MEJMLMHCKOMN W COLManbHO-3KOHO-
MWyYeckoi npo6nemoi. Konnuectso
nofel ¢ N36bITOUHOM Maccon Tena
W NATONOrMYECKUM OXXKMUPEHNEM
YBEMYUIIOCH, MPU 3TOM, YTO 0CO-
GEHHO TPEBOXMT, BO3POCHIO YUCIO
4pe3BbI4AAHO TY4HbIX NALMEHTOB.
[aHHas TeHaeHUmns 0TMeYaeTCs

He TOMbKO B 3anafHblX CTpaHax,
TaKXe OHa KacaeTcs AeTen u nog-
POCTKOB. MHOXECTBO CBA3AHHbIX

C 0XXMPEHWEM COMYyTCTBYIOLUNX 3a-
6oneBsaHuit, Npexae BCero, anabet
[l Tuna, apTepuanbHas runepToHuS,
CYHIPOM arHo3 BO CHE, a Takxxe
[ereHepaTuBHble 3a605eBaHms
OMOPHO-ABUraTENLHOrO annapara,
CO3/atoT elLie OfiHy npobnemy. Mo-
ka3aTtenb BO3HUKHOBEHWS BblLLEnNe-
PEUNCNEHHBIX BTOPUYHbIX 3a60se-
BaHWiA 3HAYMTENbHO BO3pacTaeT
MPONOPLMOHANBHO YBEMUYEHNIO
uHpekca macebl Tena (MMT) [1].

HauanbHbli 3Tan cTaHaapTHON npo-
rpamMbl le4eHNs MaToNorniyeckoro
0XXMPEHNS MPENMYLLECTBEHHO
BKITOYaAET B cebs KOHCEpBATHB-
Hble TepanesTU4ecKue Mepbl. 370
MyNbTUMOZANbHbIE TEpaneBTuye-
CKME MEeTOAMKM, NOBEEHYecKast
neuxoTepanus, AMeTbl, MeaukameH-
TO3Has Tepanus, a TakxKe KUHe-

3oTepanus. MocnegoBatenbHas
peanu3auns 3Toro CNoXHOro Tepa-
NeBTUYECKOr0 NOAX0/A U BbICOKAs
CTeneHb KOMMNaeHca no3sonseT
nauMeHTy JOCTMYb B KpaTyanme
CPOKM 0XXMAAEMbIX PE3YbTATOB U
CYLLECTBEHHO CHU3NTb BEC.
OnHako uccneoBaHns NOCNeAHNX
NET noKasanm, YTo KOHCepBaTMB-
Hble NevebHble MePONPUATUS OKa-
3bIBAOT NULLb BPEMEHHDIN 3hhekT
y 60/bLUMHCTBA NAUMEHTOB [2].

B HacTosLLee Bpems xvpypruve-
CKOE NeYEHNE NPeaCcTaBNSeTCS
€IMHCTBEHHbIM JECTBEHHBIM
€noco6oM [OCTUYbL M yaepXaTb B
LONrOCPOYHOM NEPCNEKTNBE BEC

B npefenax Hopmbl. Kpome Toro,
ONepaTMBHOE NEYEHME OKa3bIBAET
KIMHUYECKM 3Ha4MMOe No3u-
TUBHOE BIMSHNE Ha CBSI3aHHYI0

C 0XXKMPEH1EM COMyTCTBYHOLLYHO
NaTonoruio 1, CneioBaTenbHo, 1
Ha KO3 MLMEHT NeTanbHOCTY [2].
K HacTosLLeMy BpemeHu B XOfe
MHOTOYUCTIEHHbIX UCCTEA0BaHMIA
ObIN0 MOKA3aHO, YTO XMpypruve-
CKue 6apuaTpuyeckme BMeLLa-
TeNbCTBA CNOCO6HbI MHAYLMPOBATH
PEMUCCUIO CaxapHoro Anabeta
Tina Il unn aocTnyb KoMneHcawum
COCTOSIHUA Npu AuabeTe 6onee yem
B 70% Bcex cnyyaes [3].

Llenbto [aHHOM CTaTbk SBNSIETCS
KpaTkuin 0630p Hanbonee 4acTo
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and additionally provide a
critical outlook regarding the
extension of indications for
such interventions to include
normal-weight and slightly
overweight patients suffering
from type Il diabetes.

Key words: bariatric surgery,
surgical procedures, Type 2
Diabetes, review

Laparoscopic Adjustable
Gastric Band (LAGB)

The laparoscopically implanted
adjustable gastric band (LAGB)
is one of the most frequently
performed restrictive proce-
dures worldwide [4]. The LAGB
impresses with the simplicity
of the surgery involving little
surgical trauma, low morbidity
rate and a mortality rate of

< 0.1% [5]. At first, a pars flac-
cida approach is made using
the laparoscopic technigue
and the retrocardiac tunnel is
created. After pulling through
the band, a pouch (approx. 15
ml) is separated and connected
to a port chamber fixed above
the fascia (Fig.1). Seroserous
sutures at the fundus prevent
the band from slipping. With
20-25% of the initial BMI,

the largest average weight
reduction takes place in the
first 2 years [6]. The meta-
bolic outcome is substantially
dependent on the amount of
weight reduction. Two inves-
tigations have revealed a type
Il diabetes remission rate of
50% (Tab. 1) [6, 7]1. The careful
selection of patients, a high
degree of patient compliance
and close-meshed interdis-
ciplinary follow-up treatment
including band adjustment are
of essential importance for
the success of this minimally
invasive procedure.
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Despite the excellent results
showing a weight reduction

of up to 50% or more during
the first two years follow-

ing the surgical intervention,
complications or band failure
might occur in the further
course, often making another
surgical intervention neces-
sary. The long-term failure of
the LAGB is documented to
range between 10.5 and 76%
depending on the follow-up pe-
riod and is more likely to occur
with increasing age [8-10]. The
most frequent complications
are pouch dilation and slipping,
often occurring in combina-
tion with dysphagia. Further
complications include band
migration, oesophageal dilation
with dysmotility, severe gastro-
oesophageal reflux as well as
port-associated problems.

Laparoscopic Sleeve
Gastrectomy (LSG)
Laparoscopic sleeve gastrec-
tomy constitutes one of the
younger bariatric procedures
and has quickly established
itself as one of the most
frequently performed interven-
tions to treat morbid obesity.
From the historical point of
view, LSG can be regarded as
a further development of the
Magenstrasse & Mill surgery.
Being a restrictive procedure,
it is part of the more complex
biliopancreatic diversion with
“duodenal switch” (BPD-DS).
LSG as an individual procedure
was initially propagated to treat
extremely obese patients with-
in the scope of a two-stage
concept as the primary sur-
gery followed by subsequent
intestinal bypass. The goal of
this strategy was to reduce the
morbidity and mortality rates.
Some years ago, however, it

BbIMOJHSIEMbIX 6apuaTpPUUECKNX
npoueayp Ans npesocTaBneHns
BO3MO)XHOCTM OLIEHWTb M COCTa-
BWTb KPUTUYECKOE MPOrHO3 OTHOCH-
TEMbHO PaCLUMPEHNs NOKa3aHWi K
MPUMEHEHNIO TaKUX BMELLATENBCTB
ANS PA3PELLEHMS BbINONHEHNS 3TUX
npoLeayp NauMeHTam ¢ HopMasb-
HbIM 1 CNerka u3bbITO4HbIM BECOM,
cTpagatoLmm amabetom Il Tuna.

Nanapockonuyeckoe perynupye-
Moe 6aHAaXMpoBaHue Xxenyaka
(LAGB)

Jlanapockonuueckoe perynupyemoe
6aHpaxvposanme xenyaka (LAGB)
SIBNSETCS OAHOM M3 Hanbonee
4aCTO BbIMNOJHAEMbIX BO BCEM MUPE
OrPaHNYMUTENBHBIX LYHTUPYHOLLNX
onepauui Ha xenyake [4].

LAGB BneuatnsieT TEXHU4ECKOM
NPOCTOTON ONEPaTUBHOMO BMe-
LaTenbCTBa C MUHUMATBHOM
WHBA3WBHOCTbIO, HN3KWM YPOBEHEM
OCMNOXXHEHWiA 1 cMepTHOCTU (<0,1%)
[5]. Mocne ocywecTsneHns foctyna
C MCMONb30BaHNEM JTanapocKony-
YECKOW TEXHWUKW XWUpypr JOCTUraeT
peTpokapanansbHoro otaena. U3
CTEHKY XxenyaKa opMupyeTcs
«CyMKa», «Manblid XXeNy[oKk», (06b-
€MOM OKONO 15 MJ1) € NOMOLLBLO
GaHAaX}HON NeHTbI 1 dhuKenpyeTes
nosepx pacumu (puc. 1).

K Hemy Taioke nofLwmBaeTcs yya-
CTOK TOHKOTO KWLLEYHWKA, 4TOObI
nuwa noctynana no «KopoTKOMY
nyTu». Kak npasuno, UCronb3yeTcst
CEpPO-Cepo3Hblit LWBOB. CHUXEHNE
Beca Ha 20—25% OT MCXOL[HON Mac-
Cbl TENa B 60bLUMHCTBE Clyyaes
MPOMCXOJMT Yy>Ke B NepBble 2 rofa
[6]. W3neueHmre unm cHuxerre npo-
SIBNEHWIA CONYTCTBYIOLLE NaTo-
NIOTUK, CBS3AHHOM C 0XKMPEHWEM,
OnpenenseTcs MCXOAHOM CTENEHbIO
OXKVPEHMS U MPOLIEHTHBIM CO-
OTHOLLEHMEM UCXOJHOrO Beca ¢
(PM3MONOrMYeCcKor HOPMON. B AByx
HE3aBUCUMbIX UCCNELOBAHMAX

bapuapTpuueckas xupyprus

6b1510 MPOAEMOHCTPUPOBAHO, YTO
yacTtoTa pemucun anabeta Il Tvna
cocTasnset 50% (taén. 1) [6, 7].
lMonpo6Hoe obcnefoBaHne naun-
€HTa, BbISIBNIEHNE BCEX BO3MOXHbIX
(haKTOPOB PUCKA, BbICOKAs CTENEHb
KOMMaeHca Mexay BpayuoMm 1
NauMeHTOM UMEIOT onpejensioLlee
3HAYEHME B YCMELIHOM OCYLUECT-
BJIEHWM 3TOM Onepauun. Hecmo-
TPS Ha OTNIMYHbIE PE3YNbTaTHI,
noKasblBaLLME CHUXKEHME BeCa
10 50% v 6onee B TEYEHME NEPBbIX
[ABYX NIET NOCNE XMPYPruveckoro
BMELLATENbCTBA, OCMOXHEHNUS AN
KOMNANEKC APYruX HenpenBuaeHHbIX
noCneacTBuiA NpoLeaypsl MoryT
NPOSIBUTLCS 3HAYMTESNBHO MO3XKE,
Bbl3bIBast HEOOXOAMMOCTb NOBTOP-
HOTO XMPYPryU4ecKoro BMeLLaTeb-
cTBa.

HeathdekTusHocTs LAGB B fonro-
CPOYHOM NEPCMEKTUBE Onpese-
nseTCs, N0 Pa3HbiM JaHHbIM, B
avanasoHe mexay 10,5 1 76%, B
3aBMCMMOCTY OT nepuoa Habnto-
[eHUs, 1, CKOpee BCero, Bo3pac-
TaeT NPsIMO NPOMOPLIMOHANBHO BO3-
pacty nauueHTa [8—10].Hanbonee
4acTbIMM OCMIOXKHEHNSMM SBNISAKOTCS
AMnaTaums BblLENEHHOM0 yyacTka
XENyaKa, cockanb3blBaHue 6aH-
[AXHOM NEHTbI, 4acTo B COYETaHUM
¢ ouccharmeit.

Cpeny 0TCPOYEHHBIX OCNOXKHEHMI
— aunartauus nuLLeBoaa C HapyLue-
HUEM MOTOPHKM, TSKENbIA XENY-
AOYHO-NULLEBOAHBINA PEPIIOKC, a
TakXXe HapyLLEeHus, CBA3aHHbIE C
W3MEHEHNeM AaBMeHUs B NopTasib-
HOM cHCTEME.

MpoponbHas pe3ekuus xenyaka
(pykaBHas ractponnacTuka)
(LSG)

Jlanapockonuueckas npoaonbHas
PE3EKLMM XKenyaKa — 0AHa U3 Ho-
BEMLLIMX METOANK BapnapTpU4EecKomn
XMPYPriv, KOTOPas yxxe ycnena 3a-
peKomeHzoBaTh cebs Kak Hanbonee
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was clearly demonstrated that
LSG without secondary surgery
also constitutes a reasonable,
safe and effective therapeutic
option. The weight reduction
achieved is larger compared

to the gastric band and com-
parable to gastric bypass at
lower complication and mortal-
ity rates, at least in the short
and medium term, although
long-term results are still to
follow [11-14]. The surgical
technigue involves a vertical
gastric resection, leaving a nar-
row gastric tube at the lesser
curvature (Fig. 2). The calibra-
tion is ensured by intraopera-
tive placement of a bougie. The
extent of the weight reduction
in dependence on the bougie
size is subject of fierce debate.
There are indications that

the incidence rate of postop-
erative leakage in the stapled
suture area is increased with
small bougie sizes, caused

by extremely high intragastric
pressure. Compared to other
bariatric interventions, the
maintenance of the gastric
function, the avoidance of

an intestinal bypass and the
implantation of foreign mate-
rial as well as the endoscopic
accessibility are advantageous.

LAGB
Type Il Diabetes 50%

30-70%

Arterial Hypertonia

LSG RYGB BPD-DS

55-74% 82-98% 92%

63-68% 52-92% 83%

LAGB = Laparoscopic Adjustable Gastric Band; LSG = Laparoscopic Sleeve
Gastrectomy; RYGB = Roux-en-Y Gastric Bypass; BPD-DS = Biliopancreatic

Diversion with Duodenal Switch

Table 1: Remission rates of type Il diabetes and arterial hypertonia following

different bariatric interventions

Tabnvua 1: Pemncens anabeTa Il Tuna n apTepuanbHon runepTeHanm
BCNEACTBME Pa3NnyHbIX TUMOB 6apuaTpUyeckmx onepaLmi

Investigations reveal a weight
reduction of 40% to 69% in
the first few years [15-17]. This
therapeutic option also has a
positive effect on obesity-asso-
ciated comorbidities, producing
remission rates of 55-74% of
type Il diabetes and 63-68% of
arterial hypertonia (Tab. 1) [14,
18]. The most frequent compli-
cations include leakage in the
stapled suture area (1.17%),
haemorrhage (3.57%) as well
as postoperative stenoses
[11,19].

The success of this proce-
dure can be attributed to the
restriction, reducing the gastric
capacity and improving the
feeling of satiety. Furthermore,
neurohumoral mechanisms
such as the reduction of the
ghrelin-producing endocrine
cells predominantly found at
the fundus and the accelerated
gastric evacuation including
earlier duodenal nutrient expo-
sure seem to play a significant
role [17, 19, 20].

In addition, numerous changes
of certain hormones are de-
tected, resulting in increased
feeling of satiety and a positive
effect on the diabetic meta-

4aCTO BbINOHAEMAs ANS NeYeHUs
naTonormM4eckoro oxupenuns. C
NCTOPUYECKOW TOUKM 3peHns LSG
MOXHO paccMaTpuBaTh Kak MOau-
(PMUMPOBAHHBIA METOA Onepaumii
Banbaenepa v Munns. byayumn
Pa3HOBMAHOCTbIO OrPaHUUMTENBHOM
onepawmu, OHa SBRSETCS YacTblo
6onee CNoXHOro XMpypruyeckoro
BMeLLaTenscTaa — buamonas-
KpeaTn4ecKoro LyHTUPOBAHMS
(BPD-DS). LSG paccmatpusanach
KaK WHAWUBUAYaNbHbIA BapUaHT
GapuapTpruyeckux onepaumid,
MPUMEHUMBIIA ANS NALMEHTOB C
0CO6EHHO BbIPAXXEHHBIM W HE NOJ-
[atoLLMMCS ApyrvM Buaam Tepaniu
OXKVMPEHMEM W BbIMONHSANACH B ABA
aTana. [1epBbIM 13 HUX 1 ABASETCS
pykasHas ractponnactuka (Pr).

OTOT METOA NO3BONSAET COKPaTUTL
3a60/1€BaeMOCTb U CMEPTHOCTb.
HeckonbKo neT Hasag 6bl0 Ha-
ASAHO MPOAEMOHCTPHUPOBAHO,

uTo PI™ 6€3 BTOPUYHOW Onepaumu
TaKKe 9BNSETCS LenecoobpasHbiM,
6e30MacHbIM 1 3O(HEKTUBHBIM
TEPaneBTU4ECKMM BapUAHTOM
CHWXKEHMS BECA, KOTOPbIHA NO3BONS-
€T [LOCTMYb BOMbLUNX PE3YNbTATOB
MO CPABHEHMIO C rpyNNoiA nocne
XKeNyA04HOrO LLYHTUPOBAHMS, MpU
6onee HU3KOM YPOBHE OCNOXXHEHWH
1 CMEePTHOCTH, N0 KpaiiHel Mepe B
KpaTKo- M CPEAHECPOUHOM Nepenek-

TuBe. ViccnefoBaHme 0TCPOUEHHbIX
pe3ynbTaToB NPOAOMKAETCS AO CUX
nop [11-14].

Xvpypruyecknia MeTog BKIKOYaeT

B ce651 BEpTUKANbHYH PE3EKLMIO
XeNyaKa, npu KOTopoi (hopMupyioT
Y3KUiA NPOTSXKEHHbINA XXENYA0YHBIA
«pyKaB» Ha Masoil KpUBU3HE (puC.
2). Kanu6poska obecrneunBaeTcs
WHTPAONEepaLMOHHO, 3a CHET pas-
MeLLieHns 6y>ka. CTeneHb CHUXXe-
HUS BeCa OMPELEeNseTcs pasmMepoM
6y>Ka u SBNAETCS NpeamMeToM
Cepbe3HbIX anckycevin. ECTb ceefe-
HUSI, YTO YaCTOTa BOSHUKHOBEHNS!
MOCNEONepaLnOHHbIX OCTIOXHEHNIA
Tem 60nbLLE, YeM Bonee y3kun 6y
ObIN yCTaHOBMEH, 4TO 06yCnOoBNE-
HO 3HAUNTENbHBIM NOBbILLEHNEM
BHYTPWKENyA0YHOTO AaBNEHMS.

o cpaBHeHuto ¢ apyrumu 6apuap-
TPUYECKMMU BMeLLaTenscTBamm PY
NO3BOASET COXPaHUTb HOPMANbHOE
(PYHKLMOHWUPOBAHWE XenyaKa,
N36€XXaTb KMLLEYHbIX OCTIOXKHEHNN,
060iTUCH 6€3 UMNIAHTALNM Yy-
XXEPOAHbIX MaTepUanos, SHAOCKO-
MUYECKIA OCTYN TakXXe BbIrOAHO
CHXAET MHBA3MBHOCTb NpoLesy-
pbl. Kak npasuno, B pesynbtarte
MPOMCXOAMT CHKEHWE Beca Ha
40-69% OT MCXOAHOM Macchl Tena
B NepBble XXe HECKONbKO NET nocne
onepauum [15-17]. 310T BapuaHT
NEYEHMS TaKXKE OKa3bIBAET NO-
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bolic state [21]. This suggests
that LSG is more than a simple
restrictive procedure.

Roux-en-Y Gastric Bypass
(RYGB)

The laparoscopically performed
Roux-en-Y gastric bypass
(RYGB) is currently the most
popular and most frequently
performed bariatric procedure
and should be considered es-
pecially for obese patients suf-
fering from type Il diabetes [4].
At present, RYGB is regarded
by many surgeons as the gold
standard for both primary and
revision surgeries, especially
after restrictive procedures
have failed [22, 23].

Being a combined procedure,
RYGB combines the restriction
with a “mild” malabsorption.
The first step of the surgery

is the formation of a gastric
pouch (15 - 25 ml) (Fig. 3). In
the course of the intestinal
bypass, the upper jejunum

is separated approx. 50 cm
distally to the ligament of
Treitz and an alimentary limb
(in front of or behind the colon)
of 160 cm is formed. The
most frequent early complica-
tions include haemorrhage of

Fleneio)
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the stapled suture as well as
anastomotic leakage. Techni-
cal complications in the further
course are caused by pouch
dilation (1.5%), anastomotic
stenosis (1 — 156%) as well as
pouch evacuation or reflux dis-
orders [24,25]. The occurrence
of gastro-gastric fistulas is
frequently observed following
anastomotic leakage, leading
to the loss of the restrictive
effect. Further complications in
the long term include what is
referred to as marginal ulcera-
tion, which frequently occurs
in the anastomotic area with
an incidence rate of 0.6 - 16%
as well as intestinal obstruc-
tion caused by internal hernia
(1.3%) [26].

The average weight reduction
as Excess Weight Loss (EWL)
is estimated at 61-83%, where-
by patients with a BMI of >50
kg/m? exhibit a lower EWL on
average [27, 28]. Substantial ef-
fects are observed on obesity-
associated comorbidities as
well. For example, the remis-
sion rate of type Il diabetes is
82-98%; arterial hypertonia no
longer requires treatment in
52-92% of all patients (Tab. 1)
[27,28].

bapuapTpuueckas xupyprus
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Fig. 1: Implantation of a gastric band, left: retrocardiac tunnel creation; right: placement of the band
Puc. 1: UmnnaHTauns 6anaaxa Ha xxenyaok. Cnesa — popmMUpoBaHine peTpoKapananbHOro «pykasax»; Cnpasa — HanoXeHue 6aHaaxa

NOXWTENBHOE BAWUSHWE HA TEYEHNE
CONYTCTBYIOLLEN OXXMPEHMIO
naronoruu: pemuccus auabeta
BTOPOro TUna HacTtynaet B 55-74%
Crnyy4aeB, CHUXEHWe apTepuasnbHo-
ro fiaBfieHnst 0TMEYEHO Y 63-68%
nauwexTos (tabn. 1) [14, 18].
Han6ornee pacnpocTpaHeHHble oc-
NOXHeHnst PY: HecocTosTeNbHOCTb
(MpopesbiBaHme) Cko604HOrO LUBA
(1,17%), KpOBOTEUEHMS B MONOCTb
xenygka (3,57%), a Takxe passu-
THe NOCNEONEPaLNOHHBIX CTEHO30B
[11,19]. Ycnex aToit npoueayps!
06YCnoBIeH CoKpaLLieHmeM 06b-
eMa XefyKa, 4To cnocobeTByeT
ObICTPOMY HACTYMNJIEHMIO YyBCTBA
HacblLLeHuMs. Kpome TOro, Heipo-
ryMOparbHbIe MexaH13Mbl, Takme
KaK CHUXXEHME NPOAYKLWM rpenuHa
1 YCKOPeHWe 3BaKyaunm Xenyaou-
HOrO COZEP>XKUMOr0 B ABEeHafLaTh-
NEPCTHYIO KULLKY, TAKXe UrparoT
CYLLECTBEHHYIO POflb B CHUXKEHMM
Beca. [17, 19, 20]. Momumo yckope-
HMS YyBCTBA HACHILLEHMS, M3MEHE-
HWE ropMOHasNbHOro hoHa nocne
NpOBEAEHNS NPOLObHON PE3EKLMM
XKEnyaKa HopManusyeTt 06MeH Be-
LLeCTB Mpu caxapHoM auadeTe. [21].
OTO roBOPUT 0 TOM, YTO, SIBMISISICH
6onee NpoCTOi NpoLesypou, OHa
MNO3BONISIET B TO XE BPEMS JOCTMYbL
ybenuTenbHbIX Pe3yNnbTaTos, C Hau-
MEHbLLMM PUCKOM OCIIOXHEHMIA Anst
nauueHTa.

LLlyHTUpoBaHue xenyaka no

Py (Roux-en-Y gastric bypass,
RYGB)

Kax v npouve 6apuapTpuueckmne
NpOLEeAypPbI, LIYHTUPOBAHME Xenya-
ka (RYGB) BbinonsieTcst racTpocko-
MUYECKN W SIBNSETCS B HACTOSLLEE
BPEMS CaMbIM NONYNSPHbIM W
Haunboree 4acTo NPUMEHAEMbIM
METOZOM XWPYPrUYECcKOro CHUXe-
HUs Beca. ATOT METOS SBNSETCS
METOAOM Bbl6opa Ans nauneHTa ¢
OXXMPEHMEM W CaxapHbIM AnabeTom
[l Tvna [4]. B HacTosee Bpems
RYGB paccmaTtpusaeTcst MHOrM-
MM CrieumanucTamu B ka4ecTse
«30/10TOr0 CTaHzapTa» bapuapTpu-
4eCKOW XMpyprum, 0co6eHHO nocne
HeyZAa4HOro OMnbITa NPUMEHEHNS
APYriX METOAMK XMPYPrinyeckoro
CHKeHus Beca [22, 23].

Bynyun KOM6MHUPOBAHHO# NPo-
ueaypoii, RYGB o6begnHseT
MexaHU4eckoe Cy>KeHue obbema
XKENyaKa u «Msarkyt» Manbab-
copbumto. lNepBbii aTan onepauwm
3aKto4aeTcs B (hopMupoBaHnm
MeLLKa 13 Xenyaka 06bemom (15 -
25 mn) (puc. 3). C Lenbio LyHTMpO-
BaHus, OTAENAKT y4aCTOK BEPXHEN
TOLLE KMLKKM Ha 50 cM AncTansHee
cBs3KkM Tpeia 1 NoAWMBAIOT €ro
(Mepeq nnu 3a TOCTON KULLIKOW) K
ManoMy MeLLKy >xenyaka, hopmu-
Pyst OTAENbHbIA YHACTOK TOHKOA
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The metabolic effect of the
RYGB goes far beyond the
mere loss of weight. The
glucose metabolism returns to
normal shortly after the surgi-
cal intervention, long before

a significant weight reduction
is achieved [3]. Besides the
limited food intake as well as
increased feeling of satiety and
reduced feeling of hunger, the
duodenal exclusion, the earlier
exposure of the ileum to nu-
trients as well as the changed
regulation of enterohormones
(e.g. ghrelin, GLP, PYY, adi-
ponectin) are considered to be
the reasons.

Biliopancreatic Diversion
with Duodenal Switch
(BPD-DS)

The BPD-DS is considered to
be the currently most effective
bariatric procedure in terms

of stable and lasting weight
reduction and is thus especially
recommended to extremely
obese patients as the primary
surgery. Nevertheless, it is
rarely performed and is not
widespread [4]. Following the
performance of a lateral gastric
resection and formation of

a gastric sleeve, an alimen-
tary and biliopancreatic limb is
formed. The latter is introduced
into the ileum according to
Y-Roux 100 cm in front of the
ileocaecal valve. To complete
the procedure, the duodenal
switch is performed by sepa-
rating the duodenum approx.

5 cm behind the pylorus. The
BPD-DS not only exhibits

the largest weight reduction
caused by the combination of
resection and malabsorption
but, by preserving the pylorus,
it is also associated with

more quality of life compared
to other bypass procedures.
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The undesirable side effects

of other procedures, such as
dumping syndrome, intoler-
ance of solid food and marginal
ulceration are not observed
[29]. Long-term results demon-
strate a remission rate of 92%
of type Il diabetes and 83% of
arterial hypertonia (Tab. 1) [7,
30]. The morbidity and case
fatality rates that are higher
than in all other procedures
are, however, problematic. In
meta-analyses, they are re-
ported to be 17.6% and 1.1%,
respectively [31]. Due to the
additional considerable risk of
nutritive and metabolic disor-
ders, this procedure should
preferably be recommended to
extremely obese patients.

Metabolic Surgery

Obesity induces a great
number of metabolic diseases
(metabolic syndrome), entail-
ing various complications and
a shortened life expectancy. In
this respect, type |l diabetes

is one of the most frequent
secondary diseases, which

is induced by increased body
weight coupled with genetic
disposition. In a high percent-
age of obese patients, bariatric
interventions result in the
remission of associated comor-
bidities, which yielded the new
term “metabolic surgery”.

It predominantly focuses on
the treatment of type Il diabe-
tes and other severe metabolic
diseases. The principles of
metabolic surgery are not sole-
ly based on the reduction of
overweight but are specifically
aimed to induce a multitude of
hormonal changes.

Furthermore, the excellent
results regarding obesity-
associated comorbidities in

Kuwku anuHon 150cm. Hambonee
4acTo BCTPEYALOLUMECS paHHWe
OCMOXHEHMS BKIKOYAKOT KPOBOTE-
YeHue U3 LLIBA HECOCTOATENBHOCTb
aHacToMo3a. B panbHenwem
MOrYT BO3HWKHYTb N TEXHUYECKNE
OCMNOXXHEHWS, BbI3BaHHbIE AUNsTa-
Lmen xxenyaouHoro Metuka (1,5%),
CTEeH030M aHacTomo3a (1-15%), a
TakXXe HapyLUeHWe aBaKyaumn unm
pedIIOKC-CHHAPOM [24, 25].

BO3HUKHOBEHWE XXenya04HbIX
CBWLLEI 4acTO Pa3BMUBAETCS Kak
NOCNEeACTBUE HECOCTOSTENBHOCTM
aHacTomosa. 370 NPUBOAMT K MO-
Tepe OrpaHnymuTeNbHOro addekTa
OT LUYHTMPOBAHWS.

[anbHeiilne 0CnOXHEHNs B AONrO-
CPOYHOM NEPCMEKTUBE BKKOHAIOT
pa3BUTWE MAPrUHaNbHOM S3BbI,
4acTo — B 06N1acTM aHacToMo3a B
0,6—-16% cny4aeB, a TaKxe KuLley-
Hasi HeNPOXOAUMOCTb, BbI3BaHHbIE
BHYTPeHHUMM rpbikamu (1,3%) [26].

CpeaHee cHuxeHme Beca (EWL), B
pe3ynbTare Xenyao4Horo LUyH-
TUPOBaHus coctaenseT 61-83%,
npv 9TOM y naumenTos ¢ MMT> 50
Kr/M2 3TOT NOKas3aTeslb HECKOSbKO
MeHbLUe [27, 28]. CyLieCTBEHHbIN
9PEKT NONOXKNUTENbHbIN 3¢)-
(heKT 3Ta onepaunst okasbisaeT

11 Ha COMYTCTBYHOLLUME OXXMPEHUIO
3abonesanus. Hanpumep, pemuc-
cus guabera Il Tuna oTMeuaeTcs

y 82-98% nauneHToB, CHUXEHNE
nokasaTenei apTepuanbHom
runepTeH3umu 6e3 AOMONHUTENBHOMO
CNeuranu3npoBaHHOro NeyeHns
52-92% Bcex 60mbHbIX (Tabn. 1)
[27, 28].

MeTabonuyeckuin ahdekT oT
RYGB BbixoauT ganexo 3a pamku
npocToii noTepy Beca. Hopmanuaa-
Lms MeTabonmama rnoko3sl HacTy-
NaeT AaXe paHbLUe 3HAYNTENbHOTO
CHWxXeHus Beca [3]. Utak, poctu-
XeHue HeobXoaAMMOro pesynbTara
NPV LLYHTUPOBAHWM XXenyaka

bapuapTpuueckas xupyprus

06YCNOBNEHO: OrpaHnyeHneM 06b-
emMa NoCTYMNEeHUs MULLK, yBENUYe-
HWEM WHTEHCUBHOCTY W BbICTPOTHI
HACTYNNEHUs YyBCTBA CbITOCTH,
CHV>XEHWEM YyBCTBA ronoaa, uc-
KIOYEHWeM W3 mpoLecca naccaxa
muwm no XKKT 3Tana BcackiBaHns
nUTaTeNbHbIX BELEeCTB B BeHa-
LiaTMNEPCTHOM KULLKE, U3MEHEHNEM
NPOAYLMPOBaHMS HEKOTOPbIX Fop-
MOHOB (B 4aCTHOCTU, rpennHa,GLP,
PYY, agnnoHekTuHa).

BunnonaHkpeaTuyeckoe WyH-
TUPOBaHUE C BbIKNIOYEHUEM
ABEHaaLaTUNepCTHON KULLIKM
(BPD-DS)

BPD-DS cuutaetcs B HacTosiLee
Bpems Hambonee achdekTnBHOM Ha-
pUaTPUYECKON NPOLIEAYPOI C TOUKM
3peHus obecneyeHns CTabunbHOro
CHUXXEHWst BECA Ha MPOTSKEHNM
ANUTENBHOrO Bpemenu. IMeHHO
noaTOMy 6MNIMONAHKPEATUYECKOE
LIYHTUPOBAHME C JyOAEHAMbHbIM
BbIKJO4EHMEM — Onepaums Bblbopa
ANS NALUMEHTOB C BbICOKOM CTene-
HbO 0XXMPEHUS (CYNePOXMPEHNEM).
Oco6eHHO OHa peKOMeHayeTCs B
ka4yecTBe OCHOBHOTO METOAA Neve-
HUS ANS O4EHb TYUHbIX NALMEHTOB.
Tem He MeHee OHa NPOBOANTCA
[0BOJIbHO PELKO W He nonyyuna
TaKoi NoMynsIPHOCTH, KaK, CKaXxeM,
LUyHTMPOBAHME Xenyaka [4].

lMocne BbINONHEHWS GOKOBOM pe-
3eKUMM XKENyAKa M (JOPMMPOBaHHS
XKENY[O4HOrO PyKaBa nocnefHuiA
COELMHSETCS aHAaCTOMO30M C
ANVHHbIM, BbIKIHOYEHHbIM Mo Py
Y4aCTKOM NMOAB3A0LIHOM KWLLKN Ha
100 cM BbiLLIe UneoLeKanbHoro Kra-
naHa. [ins 3aBepLUeHns Npoueaypsl
BbIKJO4EHNS IBEHaALATMNEPCTHON
KULLKM ee OTAENAT Ha 5 cM Juc-
TanbHee NpuBpaTHuKA.
HavmbonbLuas noteps Beca npu
BPD-DS o6ycnosneHa coyeTas-
HbIM 9(PHEKTOM OT pe3exumnn 1
ManbabcopoLmm, a OfHUM U3 ee
BaXKHbIX NPEUMYLLECTB ABNSETCS
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Fig. 2: Resected gastric tissue
following sleeve gastrectomy

obese patients have sparked

a worldwide discussion about
extending the indication spec-
trum for “metabolic” surgical
interventions to include normal-
weight and slightly overweight
patients.

The finding that the improve-
ment of obesity-associated
concomitant diseases occurs
already prior to achieving a sig-
nificant weight reduction has
led to a multitude of investiga-
tions. A great number of mainly
neurohumoral mechanisms are
considered to be the reason
for the positive results (Tab.

2). This finding has allowed

for establishing new surgical
procedures (duodenal-jejunal
bypass, ileal transposition),
producing antidiabetic effects
through the targeted change
of humoral mechanisms and
accompanied by only slight
weight reduction. The sig-
nificance of both these new
and the conventional bariatric
procedures for the treatment
of type Il diabetes is, however,
still being disputed, especially
in diabetics with normal weight
or only slight overweight. For
this reason, these patients
should preferably be treated
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within the scope of studies or
at centres with corresponding
expertise. This is the only way
to objectively and conclusively
assess this therapeutic option.
Should the initial positive re-
sults be confirmed, this would
induce a worldwide revolution-
ary change in treating one of
the most frequent metabolic
diseases.

Summary

Especially the healthcare sector
is faced with serious problems
due to the alarming worldwide
increase of obesity. Conserva-
tive treatment methods fail in
the majority of cases.

At present, the surgical
treatment is the only way to
guarantee lasting and long-
term reduction of overweight.
Bariatric surgery has proved a
safe and effective therapeutic
option that has a positive effect
on both weight reduction and
obesity-associated comorbidi-
ties. This is achieved by low
morbidity and mortality rates.
The investigation of neurohor-
monal mechanisms that are
closely associated with the
development of obesity and
the metabolic syndrome has

COXPaHeHMe NpuBPaTHUKA, KOTOPOe
M03BOMISET 3HAYUTENBHO YAYHLLMTD
Ka4YeCTBO XXWU3HM NALMEHTOB M0
CPaBHEHWIO C ApyryMu npoLeay-
pamu. Takue HexxenarenbHble
no604Hble apeKThbI, KaK SEMMUHT-
CUHIPOM, HENEPEHOCUMOCTb TBEP-
LOWA NULLK U MapryHasbHble S3BbI
nocne BPD-DS He HabntofaeTcs
[29]. B nonrocpoyHbix pesynbtarax
rnokasaxa pemuceus gnabetom |
TMna B 92% cnyyaes, CHUXeHne
nokasaTenei apTepuanbHoro Aas-
neHus y 83% naumeHToB ¢ runep-
TOHMel (Tabn. 1) [7, 30]. OnHako
nokKasartenu passuTHs OCNOXHEHNNA
n netanbHocTv npu BPD-DS BbiLue,
4eM npu Apyrux Bugax 6apuapTpu-
4eckoro BMeLLaTensCcTBa. B MeTa-
aHanuse, OHv onpefeneHbl kak 17,6
1 1,1% cooTBETCTBEHHO [31].

[TprHMMas BO BHUMAHWE pucku,
CBS13@HHbIE C HAPYLIEHNSIMMU NULLE-
BapeHus u 06MeHa BELLECTB, aTa
npoueaypa HacTOATeNbHO PeKo-
MeHZ0BaHa NauneHTam ¢ KpanHe
CTENEHbI OXKMPEHUS.

MeTtabonuueckas xupyprus
O>XMpeHre NPUBOAMT K 3HAUMTENb-
HOMY HapyLLeHio 06MeHa BELLECTB
(MeTabonmyeckuit CUHAPOM), YTO
PO3NT LieMbIM PSAOM OCIIOXHEHWIA
1 COKpaLLEeH1eM nokasatens obLuen
OXMAAEMOIA MPOACIIKUTENBHOCTY

bapuapTpuueckas xupyprus

Puc. 2: Pesekums TkaHeit xenyaka npu
PYyKaBHOW racTponnacTuke

XXU3HU naumeHTa. CaxapHblii ana-
6eT Il TMna aBnsetcs Hanbonee Ya-
CTbIM COMYTCTBYHOLLMM OXKUPEHNIO
3abonesanueM. Pa3sutue anabeTa
WHAYLMPYETCS NOBLILLEHMEM MacChl
Tena B COYETAHWM C FeHETUYe-
CKOW NMPEAPaCcMONOXEHHOCTbIO.

Y 3HauMTenbHOM YacTu cTpaja-
HOLLMX OXKMPEHUEM NALMEHTOB
GapuaTpruyeckne BMeLIaTeNbCTBa
OKa3blBaAOT BbIPAXXEHHOE NOJO-
XKUTENBHOE BIUSHNE HA TEYEHNe
conyTCTBYHOWWMX 3aboneBaxuin. B
CBSI31 C 9TUM 6bl/1 BBEAEH TEPMUH
«MeTabonmyeckas xmpyprusi»,
KOTOpbI NOfpa3ymMeBaeT npo-
BEAEHME XMPYPriecKmX BMeLLa-
TENbCTB C LieMNbio BOCCTAHOBNEHMS
HOpManbHOro 06MeHa BELLECTB U
MPENMYLLECTBEHHO NPUMEHSIETCS
ANs NieyYeHns caxapHoro avaberta |
TMNA W JPYrX TSOKENbIX HapyLUe-
HWin MeTabonmama. 3afaven meTa-
GONMYECKOI XMPYPIUK SBNSIETCS HEe
TOMbKO CHUXXEHWE Macehl Tena, HO
W HopManu3auus FOPMOHaNbHOro
(hoHa naumeHTa.

KpoMe Toro, nokasaresnbHble
pe3ynbTatbl 3)HEKTUBHOCTY METa-
60NMYECKON XMPYPrin ANs NieYeHus
CONYTCTBYHOLUMX 0XXKMPEHMIO 3a60-
NeBaHuiA NOCNY>KWnu Npeanockn-
KO NS LUMPOKOW MeX AYHapPOAHOM
AMCKYCCUM O BO3MOXHOM pac-
LUMPEHUN CIEKTPA NOKA3aHWi Ans
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Fig. 3: Separation of the gastric
pouch during Roux-Y gastric bypass

led to a better understanding
of the pathophysiology and the
effects of the individual surgi-
cal procedures as well as the
establishment of new surgical
procedures. They appear to be
capable of both reducing over-
weight and specifically treating
diseases within the metabolic
syndrome, especially type Il
diabetes.

The extension of indications
for bariatric interventions to
include normal-weight and
slightly overweight diabetics
bears huge potential and could
help open up new dimensions
of treating one of the most
frequent metabolic diseases;
however, this approach needs
to be critically investigated
within the scope of further
studies.
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«MeTaBoNN4EeCKNX>» XUPYPrUYECKUX
BMELLATENbCTB W BKIKOYEHNS B
NOAOGHbIE MPOrpaMMbl MALMEHTOB C
HOPMaNbHBIM UAK CRerka n3bbITou-
HbIM BECOM. YNyULLEHWNE TEUEHMS
CBSI3aHHbIX C 0XXMPEHNeM 3abone-
BaHWI NOCNY>XMUA0 0OBEKTOM AN
MHOTOYUCIEHHBIX UCCTIeA0BaHNM.
Haumbonbluee 3HayeHne, onpeae-
NSOLLEE TAKON NONOXKNTENbHbIN
apchekT, 0TAaBaNOCh, rMaBHbIM
06pa3oM, HeMpOryMopasbHbIM
MexaHusmam (1abn. 2).

370 OTKPbITUE NO3BONUNO pa3pa-
60TaTh Lenblii pAS XUPYPru4ecknx
npouenyp (LyOLeHO-etoHanbHoe
LIYHTMPOBAHHE, TPAHCMO3MLIMIO
NOAB3AOLLHOM KMLLKM), NpK
KOTOpbIX NPOTUBOANAGETUHECKNI
apchexT focTUraeTes 3a cuet
W3MEHEHMS ryMopanbHbIX Mexa-
HM3MOB ¥ JIULLb B HE3HAYUTENBHOM
Mepe — 61aroaaps CHUKEHMO Beca
3HayeHme HOBbIX U 06bI4HbIX Gapu-
aTpuYeckux MpoLeayp Ans neveHns
caxapHoro anaberta Il Tuna, Tem He
MeHee, 10 CUX Nop ocrnapuBaeTcs,
0CO6EHHO B Cryyasx AMabeTukoB ¢
HOpManbHbIM UM CO Crierka uabbl-
TOYHbIM BECOM. 0 3TV Npu4mMHE
XKENATENbHO, 4TOOLI Takve naumeH-
Tbl NPOXOANIN NEYEHNE B paMKax
KMMHUYECKMX MCMbITAHWI U B CNELm-
aNn3NpOBaHHbIX LieHTpax. 310
€MHCTBEHHbIN CNOCO6 06BEKTUBHO

bapuapTpuueckas xupyprus

Puc. 3: Pasnenenne xenyaka npu WyHTu-
poBaHuu no Py

1 OKOHYATENbHO OLEHUTb TEpanes-
TUYECKMIA 3EKT OT NPoLEeaypbI.
B cnyqae, ecnv HauanbHble
NONOXMTENbHbIE Pe3yNbTaThl
NOATBEPAATCS, 9TO NPUBELET K
PEBOSIOLMOHHBIM M3MEHEHNSM B
NOAXOLE K NIEYEHMIO OfHOTO M3
Hanbonee 4acTbIx MeTaboM4eCKnX
3a6onesanmit.

Pesiome

CucTema 30paBoOXpaHeHus BO
BCEM MWpe 06eCnoKoeHa Bbl-
COKMMU MoKasaTensimMu pocTa
pacnpoCTPaHEHHOCTY W TSXKECTH
OXXWPEHKUs B Hanbonee pasBuTbIX
cTpaHax. KoHcepBaTuBHbIE METObI
neyeHmns B 60MbLLMHCTBE Cy4Yaes
0Ka3blBAIOTCS HESPEKTUBHBIMM.
[Mo3aTOMy Ha CerofHsLLIHNA feHb
XMPYPrUYECKOE NEYEHNE 0XXMPEHUSA
— €MHCTBEHHbI rapaHTUPOBaHHbIM
€noco6 CTabUNbHOrO CHUXKEHNS
BECa Ha ANMTENbHbINA CPOK.

BapuapTpuieckue onepaumu no-
kasanu cebs kak 6e3onacHbIi u
pe3yNbTaTUBHbIA METOA NEYEHMS,
KOTOpr[/'I 0Ka3bIBAET MOJIOXKNUTENb-
HOE BO3AENCTBUE KaK HA CHKEHMe
Beca, Tak 1 Ha yny4lleHne noka-
3aTeneil TeUeHUs CONyTCTBYHOLLMX
0XXMPEHUIO 3a60NeBaHuin. ITO
MPUBOJWT K 3aMETHOMY COKpa-
LLEHWHO YPOBHS 3a60/1€BaEMOCTH

W CMepTHOCTW. ViccnefoBanmne
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Present Theories Concerning the Remission of Type Il Diabetes
Following Bariatric Interventions [3]

* Exclusion of duodenal receptors and proximal small intestine
sections from the food passage (foregut theory)

* Rapid delivery of undigested nutrients to distal small intestine
sections with increased secretion of the glucagon-like-peptide

(GLP-1) (hindgut theory)

e Increase of adiponectin level with improvement of insulin sensitivity

¢ Reduction of insulin resistance by improvement of the liver

morphology

¢ Reduction of ghrelin level
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HEpOryMopasbHbIX MEXaH13MOB,
KOTOpbIE TECHO CBA3aHbI C pas-
BUTMEM 0XXMPEHUs U MeTabonnye-
CKOro CHHAPOMA, NPUBENO K 6onee
ry60KOMy MOHUMAHUIO nMaToguan-
00TV ¥ NOCNEACTBIUN OTAENbHbIX
XMPYPruyecKnx METOAMK, a Takxe
K pa3paboTke W CO34aHNHK HOBbIX
METOZ0B XWUPYPru4eckoro Neyexus
OXwpeHrus. BapuapTpuyeckne
METO/bl NO3BONSKT HE TOMBKO Bbl-
NEYnTb B0MBHOMO OT OXXUPEHMS, HO
W 3HAYNTENBHO YNyYLLIMTL TEYEHNE
CONYTCTBYHOLLMX 0XXMPEHNto 3a60-
NeBaHuii, B YaCTHOCTU — CaxapHoro
anaberta.

PacLumperue nokasanmii K 6apu-
aTpMYeCKNM BMELLATENbCTBAM B
nepByto o4epeab npeanonaraet
BK/IKOYEHWe B 3TOT NepeyeHsb aua-
6eTMKOB C HOPMasbHbIM U crerka
M36bITOYHLIM BECOM. B gonrocpou-
HOi nepcnekT1Be 6apuapTpus CMo-
XET OTKPbITb HOBbIE HANPaBeHus

Clinic for General, Visceral and
Vascular Surgery

University Hospital Magdeburg
Otto-von-Guericke University
Magdeburg

bapuapTpuueckas xupyprus

Tabnmua 2: Teopuu BOCTUXEHNS KOMMEH-
cauum caxapHoro guaberta Il Tuna
npv 6apUaTpPUHECKNX XMPYPruieCKmnx
BMeLLaTenseTeax [3]

B NEYEeHMM Hanbosee CNOXHbIX 1

penkux meTadonuueckux 3abone-
BaHWiA. Ha cerofHsLWIHMIA e AeHb
pa3HOMNaHOBbIE MCCNEA0BAHNS B
3TOM 06NacTM NPOLOIKAITCS.
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Key Words:

Shoulder stiffness, Frozen
Shoulder, adhesive capsulitis,
arthroscopic shoulder release,
arthroscopic capsular release,
shoulder arthroscopy, posttrau-
matic shoulder stiffness.

Background and
Epidemiology

Although shoulder stiffness
was first described more than a
century ago, it remains till now
a broad problematic term with
variable proposed Aetiologies,
broad spectrum of patholo-
gies, different terminology and
variable clinical manifestations
which however are character-
ized by loss of both active and
passive range of motion of

the shoulder. The term frozen
shoulder was first described
Codman in 1934. Another term
used by Naviaser is adhesive
capsulitis that describes the
suggested underlying pathol-
ogy which he proposed as a
chronic inflalmmatory process
that involves the shoulder
capsule resulting in its thick-
ening and contracture as well
as secondary adhesion to the
humeral head. Recently the
term frozen shoulder is used
to describe only the idiopathic

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY
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Shoulder
Stiffness

forms and was defined by the
AAOS in 1992 as “a condition
of uncertain etiology character-
ized by significant restriction of
both active and passive shoul-
der motion that occurs in the
absence of a known intrinsic
shoulder disorder.” Incidence
of shoulder stiffness in the
general population ranges from
2% to 5%, with women repre-
senting 70% and 20% to 30%
of patients will be bilaterally af-
fected. No accurate incidence
of acquired stiffness has been
determined due to the great
variability in this group.

Classification

Many classifications for the
stiff shoulder have been pro-
posed in the literature with the
most accepted one classifying
it into idiopathic and acquired
forms. The idiopathic form

is referred to also as Frozen
Shoulder and includes patients
without preceding shoulder pa-
thology as well as those having
systemic disorders known for
its high association with frozen
shoulder, mostly Diabetes Mel-
litus. This type is characterized
by generalized glenohumeral
capsular contracture. Acquired
stiffness generally includes

Xupyprusinneya

fle4YeHNU naLyeH-
TOB C TYronoABMX-
HOCTbIO NNIeYeBOro

cycTaBa

Kniouesble cnosa:
TyronofBuXHOCTb NE4eBOro
CycTaBa, «3aMOPOXEHHOE MNeYo»,
KancynuT, apTPOCKONMYECKuid Karn-
CYNSPHbIA PENn3, NeYEBON CyCTasB,
NnocTTpaBMaTn4yeckas Tyronoanx-
HOCTb nneva.

Mpeanocbiku 1 anuaeMUoNorus
HecMOTps Ha TO, 4TO TYronoaBMX-
HOCTb MNEYEBOr0 CyCTaBa BrepBble
6bina onucaHa bonee cTa net
Ha3ag, OHa [0 C1X Nop OCTaeTes
npo6sieMoit CO MHOTUMU HEWU3BECT-
HbIMK. CyLLEeCTBYET MHOXECTBO
MPEANON0XKEHNIA OTHOCUTENBHO
3TUonoruu, natoreHesa 3abone-
BaHus. OnncaHbl pasHoobpasHble
CTOPOHbI KIIMHUYECKNX MPOSIBNEHNH,
OCHOBHbIM W3 KOTOPbIX SBNSET-

cs noTepst 06bema aKTUBHbIX W
MACCUBHbIX ABWXXEHWIA B NNEYEBOM
cycTase. TEPMUH «3aMOPOXKEHHOE
nneyo» 6biN BEpBbIE UCMONb30BaH
KonmaHom (1934). Ewe oauH Tep-
MMH — KancynnT njae4veBoro cyctaBa
(anresuBHbIA KancynuT) Npea-
noxwun Naviaseris anst onucaHus
MaTomnorum, CB3aHHOM C XPOHUYe-
CKWM BOCNANNTENbHLIM MPOLECCOM
B Karncyne nne4YeBoro cycTasa,
NPUBOASLLEN K €r0 YNAOTHEHWHO 1
Pa3BMTHMIO KOHTPAKTYP, a Takxe
BTOPUYHOM aAre3nm K rofoBke nne-
4eBOM KoCTW. B nocnenHee Bpems
TEPMUH «3aMOPOXKEHHOE MeY0»

UCMONb3YETCS TOMBKO B ONUCAHUN
namonatuyeckon popmbl 3abone-
BaHus 1 6b1n onpedeneH B AAOS
1992 rogy KaK «COCTOSIHUE HESICHOM
3TUONOrNK, XapaKTePU3yHoLLEeecs
3HAUUTENbHBIM OrPaHNYEHNEM
aKTMBHbIX W NACCHBHbIX ABWXKEHWA
B N/IE4EBOM CycTaBe npyu OTCyT-
CTBUM APYrUX MPUYMH HAPYLLEHNS
€ero yHKUMiA».
PacnpocTpaHeHHOCTb Tyronoa-
BM)XHOCTY NIEYEBOro CyCTaBa B
o6LLei nonynsumum konebneTes ot
2% B0 5%, Npx 3TOM COOTHOLLEHNE
XKEHLLMH 1 MY>KHYMH COCTaBNSET
70% 1 20% COOTBETCTBEHHO, Y
30% nauneHToB NopaXeHsl 06a
nneyesble CycTaBa. OTU AaHHble
JWLLb MPUBAM3NTENBHO OTpaXaroT
pacnpoCTPAHEHHOCTb YKa3aHHOM
naTonorum By ee 3HaunTeNbHOM
N3MEHYMBOCTW.

Knaccudukaums

B paboTax pa3nnyHbix aBTOpOB
ObIf10 NPEAI0XKEHO MHOXECTBO
BapWaHToB KnaccugukaLmm 3Toro
3a6onesanms. OCHOBHYHO U3 HUX
COCTaBISET pPa3rpaHnyeHne Ha
NaMoONATUYECKYH M NPUOBPETEH-
Hyt0 hopMbl. ManonaTuueckas
(4aLLe 1cnonb3yeTcs TEPMUH «3a-
MOPO>KEHHOE MNIe40») Pa3BMBAETCS
y nauneHTos 6e3 NpeaBapUTENbHON
naTonoruM NNeYeBoOro CycTasa, Ha
thoHe nonHoro 340posbs. Cpeau
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Fig. 1: Classification of shoulder
stiffness

post traumatic and post
surgical stiffness und usually
exhibits localized contractures
(Fig. 1).

Pathology

Shoulder stiffness results from
adhesions or contractures

at one or more of the gleno-
humeral, subacromial or scapu-
lothoracic articulations (Fig. 2).
The majority of daily life activi-
ties are performed in positions
within the midrange of motion
in which the capsule and gleno-
humeral ligaments are free of
tension and only become tense
at the ends of range of mo-
tion (ROM). The capsule in the
region of the rotator interval
contains the coracohumeral
and superior glenohumeral
ligament which show a gradual
increase in their tension with
increasing external rotation in
0 degrees of abduction while
the middle glenohumeral
ligament becomes tense with
maximal external rotation at

45 degrees of abduction and
the anterior band of the inferior
glenohumeral ligament (IGHL)
becomes taut at 90 degrees of
abduction. On the other hand,
the posterior capsule and the
posterior band of the inferior

Stiff shoulder

Frozen shoulder

- idiopathic
- primary

post-surgical

glenohumeral ligament be-
come tense in internal rotation.
Asymmetric tightness of the
shoulder capsule may follow
operative shoulder procedures
or traumatic events and can
cause excessive translation of
the humeral head with subse-
quent impingement symptoms
or degenerative arthritis.

Although many mechanisms
for development of the
shoulder stiffness have been
postulated, the exact pathologi-
cal mechanism remains unclear
with most studies showing the
capsule as being the primary
structure affected, mostly with
perivascular infiltration and
capsular fibrosis and possibly
synovial affection. It is still
debatable whether there is

an immunological basis for

this condition or not with only
some studies confirming an in-
creased level of circulating im-
mune complexes, serum Ig-A,
C-reactive protein or decreased
lymphocyte transformation in
these patients. However other
studies failed to support such
findings.

Natural History
The natural history of frozen

Acquired stiffness

post-traumatic

CUCTEMHbIX 3a60/1€BaHMIA, KOTOPbIE
4acTo COMYTCTBYHOT PA3BUTMIO
NAMONATUHECKOM TYrOMOABUXKHOCTY
Ne4eBoro CycTaBa, — Yatle Apyrux
BCTPEYAETCS CaxapHblii naber.
[ins nononaTmyeckoro «3aMopo-
XKEHHOTO Nneya» XapakTepHo pas-
BMTME reHepann30BaHHOM Kancyb-
HO KOHTPaKTYpbl. [TprnobpeTeHHas
TYrOMOABMXXHOCTb B OCHOBHOM pas-
BMBAETCH Kak CeAcTBMe TPaBMbl,
OnepauMoHHbIX BMELLATENbCTB Ha
Nne4eBoOM CycTaBe M CONPOBOXAa-
€TCS Pa3BUTHEM JTOKANIM30BAHHDBIX
KOHTpakyp (puc. 1).

MatoreHes

TyronoABuXHOCTb NIEYEBOrO CY-
CTaBa pa3BKUBAETCSA B Pe3ynbTare
006pa3oBaHmMs Cnaek uiu KOHTPaK-
TYp B OAHOM M1 060WX NIEYEBbIX
cycTaBax, B Cy6akpoMuanbHOM Uim
NONATOYHO-TPYAHOM COUNEHEHNM
(puc. 2). borbluas yacTb NoBCEA-
HEBHO aKTUBHOCTY OCYLLECTBASET-
Csl B pamKax CPeAHEero [BUXEHMS,
Np¥ KOTOPOM Kancyna v rineHo-ry-
MepasbHas CBA3KA He HanpPsXKEHb
W NPUBOAATCSA B HANPSKEHME
TOMbKO Ha 3aBepLuaroLLiem aTane
JuanasoHa ABuxeHuns (range of
motion, ROM). Kancyna B o6nactv
poTaTopa MaH>XeTbl COCTOUT U3
KOPaKo-Nne4eBoit 1 BEPXHEN rNEHO-
ryMeparnbHOn CBSI30K, KOTOPbIE
WCMbITBIBAOT HAMPSKEHWE Npy

Puc. 1: Knaccudpmkaums TyronoAsuxHO-
CTV NEYeBOro cycTasa

OTBEJIEeHN C BHELLHEN poTaumeit
o 0 rpagycos. B To Bpems kak
CpefnHss rneHo-rymepansHas
CBAA3KA NPUBOANTCSA B HANPSKEHMe
Npv OTBEAEHUM C MAKCUMarbHOM
9KCTEPHaNbHO poTauneid Ha 45
rpagycoB, HWXKHSS rNeHO-ryme-
pansHas cagska (IGHL) ucnbitbiBa-
€T PacTsKeHWe Npu OTBEAEHUN Ha
90 rpapnycos.

C Dpyroii CTOpOHbI, 3afHSS NMOBEPX-
HOCTb KancyJibl ¥ 3aHMIA My4oK
FMEHO-TYMEpanbHON CBS3KM MPUBO-
ANTCS B HANPSIXKEHME NPU BHY-
TPEeHHeN poTaumu. ACCUMETpUYHOE
HanpsXeHWe Kancysbl Nne4esoro
cycTaBa MOXET ObITb CNEACTBU-
€M TPaBMbl 111 ONEPALMOHHOMO
BMELLATENbCTBA Ha NEYEBOM
CyCTaBe, M MOXET MPUBECTY K M0-
CrefytoLLEMY CMELLIEHWIO MOI0BKY
NNEYEBO KOCTH, €€ AanbHEenLLIEMy
NOBPEXAEHMIO, C COOTBETCTBYHO-
LN KITMHUYECKON KapTUHOW, Nnbo
K [ereHepaTMBHOMY apTpuTY.
X0Ts MHOrMe MeXaHu3Mbl pasBuTms
TYrOnoABWXHOCTU MNEYEBOro Cy-
cTasa 6blav NOCTYMPOBaHbI, TOY-
Hbl MEXaHM3M NaToreHesa ocTa-
€TCS HEACHbIM. B 60MbLUMHCTBE
WUCCNEeAO0BaHMiA, YCTAHOBNEHO, YTO
nocne NepBUYHOTO NOBPEXAEHUS
Kancyna nofBepraetcs B 0CHOBHOM
NePUBACKYNSPHON MHUNBTPALNK,
npoueccam hrbpo3npoBaHus,
BASIHAIO CUHOBMM.
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Fig. 2: Arthroscopic picture of
intraarticular adhesions in Stiff
shoulder

shoulder is not yet proved or
well understood. Many consid-
er frozen shoulder a self-limited
disease although it is proved
that some patients may con-
tinue to have some degree of
permanent restriction of mo-
tion even after the resolution
of all phases of the disease.
Some other patients may not
show any improvement at all or
show only mild improvement.

Risk Factors

Many factors have been pro-
posed to impose a higher risk
for the development of shoul-
der stiffness. These include the
age range between 40 and 60
years with possible early inci-
dence in patients with insulin-
dependent diabetes dating
since childhood. Diabetes Mel-
litus patients show a 10% to
35% incidence of frozen shoul-
der which is strongly associ-
ated with its duration. Surgical
operations in the surrounding
structures as axillary node and
neck dissection, cardiac cath-
eterization in the axilla as well
as prolonged shoulder Immobi-
lization in adults constitutes a
high risk for stiffness. Cervical
degenerative disorders, chronic
pulmonary disorders, thyroid

disorders and some neoplastic
disorders show also a higher
association with frozen shoul-
der. There has been also an
association with some neuro-
logical disorders as Parkinson's
disease, cerebral hemorrhage,
hemiparesis, as well as some
psychiatric disorders.

Evaluation

Diagnosis of frozen shoulder
requires a high index of suspi-
cion together with a careful his-
tory and physical examination.
Radiographic and laboratory
studies may be sometimes
helpful. There are certain diag-
nostic criteria that characterize
the idiopathic frozen shoulder
and considered to be a key
component in its diagnosis.

These include the lack of a
history of shoulder trauma or
surgery, significant unilateral
limitation of both passive and
active ROM in all planes and
normal radiological findings.
Acquired or secondary Shoul-
der Stiffness is somehow ex-
pected after bone or soft tissue
injuries around the shoulder.
Isolated posterior capsular con-
tracture is the most commonly
described in acquired stiffness.

[o cux nop ocTaeTcs CnopHbIM
BOMPOC, CYLUECTBYIOT 1 UMMY-
HOMOrMyecKkue NpeanochIakK Ans
9TOW BTOPUYHON «aTaku» CyCTaB-
HO¥ Kancynbl. Jnwb B HEKOTOPbIX
nceneaoBanmnsx 6bln 06HaPYKeH
MOBBILLEHHbI YPOBEHb LIMPKYMPY-
FOLLIMX MMMYHHbIX KOMMJEKCOB, Cbl-
BOPOTOYHbIX Ig-A, C-peakTmBHOro
Genka unu CHUXeHKe TpaHcgopma-
LM TUMEOUNTOB Y 3TUX BOSbHBIX.
OpHako fpyrue UccneaoBaHus He
NOATBEPANAN Takne BbIBOAbI.

MaToreHes naMonaTU4ecKoro
«3aMOPOXXEHHOrO nJieya»
MaToreHes «3aMOPOXXEHHOTO
nneya» [O CUX MOP He A0 KOHUa
n3y4eH. MHOrMe CunTaroT, YTo 370
camonMMUTUpYtoLLEeecs 3abonesa-
HME, XOTS Y HEKOTOPbIX NAUMEHTOB
MOTYT COXPaHSITbCS HEKOTOpPblE
OrpaH1yeHust NOfIBUXHOCTM B
MNeYeBOM CycTaBe Aaxe nocne
pas3peLUleHns BCEX 3TanoB 3a-
6oneBaHus. Y Apyrux — MOXeET He
Ha6MIOfATHCS HUKAKUX YNyYLLEHWHA
B0OOLLE, MO0 HE3HAYNTENbHbIE U
YMEPEHHbIE YNYULIEHMS,

®dakTopbl pucka

MHorve akTopsl COOTHOCST C
MOBbILLEHNEM PUCKA Pa3BUTHS

aToi natonormu. K HuM 0THOCATCS
Bo3pacT Mexxay 40 1 60 rogamu ¢
paHHen ManudhecTaumen caxapHoro

Puc. 2: ApTpockonnyeckas kapTuHa
BHYTPMCYCTaBHbIX CMaek npu aare3nBHOM
Kancynure

anabeTa u ero akTMBHbIM TEYEHM-
eM. OT 10% 1o 35% naumeHToB ¢
caxapHbIM anabeTom cTpajaroT
TYrONOLABMXXHOCTBIO MNEYEBOr0
CyCTaBa, pa3BuThe KOTOPOi MPSIMO
MPOMOPLMOHANBHO ANMMTENBHOCTY
TeyeHns anabeTa.

Onepauum Ha CTpyKTypax, okpy-
XKatoLLMX NNeYeBOe CNNETEHNE, U
AVMCCEKLMS Lem, KaTeTepn3aums
CepAua B 06nacTv nneveBoro
CMNETEHMS, KaK U ANUTENbHAs
MMMOBMNI3aLMS Nneya y B3poc-
TbIX, 3HAYUTENBHO NOBbLILLAKOT PUCK
pas3BUTUS AAre3nBHOTO KancynuTa.
[lereHepaTuBHble 3a60neBaHus
LUENHOr0 0TAEna NO3BOHOYHMKA,
XPOHWUYECKME NETO4HbIE 3aboneBa-
HWs, NaTONOMMs LUMTOBWHOW Xene-
3bl, HEKOTOPbIE HEONNACTUYECKME
006pa3oBaHmMs TakxKe accoLmmupo-
BaHbl C BbICOKUM PUCKOM Pa3BUTHS
«3aMOPO>KEHHOT0 NeYa».

Bbina Takxe BbisiBieHa NaToreHe-
TUYECKas B3aUMOCBSA3b C HEKOTO-
PbIMW HEBPONOTNYECKMMM pac-
CTPOCTBAMM, TakMMK Kak 6011e3Hb
[MapKkuHcoHa, KPOBOU3NNSHWE B
FOMOBHOM MO3T, FeMUNapes, a Tak-
XK€ C HEKOTOPbIMM MCUXUYECKUMM
paccTpoicTBamy.

[LvarHocTtuka

,U,VIaI'HOCTVIKa TYronoaBnXHOCTH
Me4YeBOro cycTasa fOMKHA Npo-
BOAUTCA HAa OCHOBAHUM NOJTHOIO
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Shoulder stiffness may also fol-
low surgical procedures around
the shoulder as anterior or pos-
terior capsulorrhaphy, inferior
capsular shift, and rotator cuff
surgery.

Frozen shoulder shows three
classic successive phases:

1. Freezing phase: This is the
initial stage that is character-
ized by pain present for several
months at rest and is exagger-
ated with movements, espe-
cially sudden ones. Difficulty
with sleeping is described
particularly over the affected
side. Progressive limitation of
motion until complete loss of
function may occur. This phase
generally lasts between 2 and
9 months.

2. Frozen phase: Pain tends

to decrease in this phase but
the motion becomes severely
restricted in all planes even
with light activities. This usually
provokes the patient to seek
medical advice. This phase can
last between 3 and 12 months
or may be sometimes longer.

3. Thawing phase: ROM slowly
returns with improvement of
pain. It may take several years
until the full range of motion
could be restored. There may
be sometimes a permanent
mild to moderate restriction of
motion.

In acquired stiffness there is no
predictable course like idiopath-
ic frozen shoulder although it is
characterized by loss of motion
in certain directions depending
on the etiological factor.

A careful and complete shoul-
der as well as cervical exami-
nation should be performed.

Inspection for signs of trauma
or previous surgery that refer
to acquired stiffness should be
taken into account. Active and
passive ROM is limited and
should be tested in all planes
in both shoulders and recorded
for both diagnosis and follow
up of treatment. Laboratory
investigations may be ordered
if infection or diabetes are
suspected.

Imaging and Arthroscopic
Diagnosis

Routine radiographs are done
to exclude associated bony
lesions of the shoulder and are
usually normal. Humeral head
osteopenia due to disuse of
the shoulder may be seen. MRI
with IV gadolinium may show
thickening of the joint capsule
and synovium more than 4 mm
in the region of rotator interval
and axillary pouch. Arthros-
copy after confirmation of
diagnosis by examination under
general anesthesia is useful to
evaluate and treat additional
pathology and it may show
variable findings depending on
the stage of the disease from
synovitis to chronic adhesions.

Treatment

Conservative management is
the initial approach in almost all
patients and operative treat-
ment could only be indicated
when patients fail to respond
to nonoperative measures.
Nonoperative measures in-
cludes: Medication as NSAIDs
and oral steroids which could
result in a significant improve-
ment in the ROM, function

as well as pain relief due their
anti-inflammatory effect espe-
cially if combined with a regular
exercise program. Physical
Therapy is started with active

KOMMIeKCa AaHHbIX TLLATENBHOMO
cbopa aHamHe3a 1 (huankanbHOro
obcnenosanus. PeHTreHorpadms 1
nabopaTopHas AMarHoCTMKa TakxXe
MOryT 6bITb JOCTATOUYHO UHEDOP-
MaTuBHbIMK. [Ins OKOHYaTESb-
HOrO MarHo3a «3aMOPOXXEHHOE
nne4o» HeobXoAMMO COOTBETCTBUE
KapTuHbI 3a6071€BAHNS HECKONBKIM
AMArHoCTUYECKUM KPUTEPHUSAM, &
WMEHHO:

* OTCYTCTBWE TPABM W MOBPEXAe-
HWIA NNEYEBOrO CyCTaBa PasnnyHo
NPUPOAbI B aHamHe3e (Bkouas
XMPYPruyeckoe BMeLIATeNbCTBO);

* 3HAUMTENBHOE OrpaH1yeHne
NacCMBHBIX 1 aKTUBHbIX [JBUXEHWA
Ha CTOPOHE NOPaXXEHHOrO CyCTaBa
NPV HOPMarbHbIX Pe3yfbTaTax ero
Paanonornyeckoro o6cnesoBaHus.

MNprobpeTeHHas, unm BTopU4Has,
TYrONOABMXXHOCTb NIEYEBOTO CY-
CTaBa, Kak npasuso, passneaeTcs
Kak CneLCTBUE TPABM M PA3NINYHO-
ro pofa NoBPEXAEHUA KaK CaMmoro
Me4YeBOro CycTaBa, Tak U MArkux
TKaHel BOKPYT Hero.
N30n1poBaHHbIe KOHTPAKTYpbI
3afiHeii NOBEPXHOCTM Kancy bl
Hanbonee 4acTo BCTPEUatTCs npu
NPUOBPETEHHOM TYrOMOABMXKHOCTH
Ne4yeBoro cycrasa.

Kak 6bI10 CKa3aHo BbllLe, 4acTo
NPUYMHON 3TOro 3a60neBaHms
CTaHOBUTCS XMPYPruieckoe BMeLLa-
TENbCTBO: NEPEAHSN W 3a[HSS
kancynopadms, ee CMeLLeHue,
XMPYprust MaHXXeTbl poTaTopa.

B naToreHese «3aMOPOXXEHHOr 0
nneya» BbIAENAIOT 3 NocnefoBa-
TenbHble (Pasbl:

1. ®aza «3amMopaxxu1BaHns» — UHU-
LumanbHas, AnMTeNbHOCTLH OT 2 0
9 MecsLeB hasa, xapaxkTepusyeTcs
NOSIBNEHNEM CBA3AHHBIX C [BUXe-
HWem 6onei B 06nacTu cycTaea,
HapyLLeHWeM cHa (BCneacTsme
HEBO3MOXXHOCTY CNaTb Ha CTOPOHE
NopaxxeHHOro cyctasa). lpu aTom
MporpeccupyeT yTpaTa noABuX-

HOCTM B NOPXXEHHOM CyCTaBe, B
TEYEHMe 3TUX HECKOSbKNX MECSLIEB
00bEM [IBUXKEHMIA MOXKET BblTh
MOSTHOCTBHO YTEPSH.

2. ®a3a «3aMOPOXKEHHOro nineya»
— B 3TOT NEPUOS MHTEHCUBHOCTb
60/ UMEET TEHAEHUMIO K CHU-
XEHMIO, HO 06BEM ABWXKEHNIA
NOPaXKEHHOM CyCTaBe

CTPOro OrpaHuyeH BO BCEX M0CKO-
CT$IX, YTO MPUUMHSIET 3HAYMTENb-
HbIA MCKOMCOPT NaunMeHTy, faxe
B NOBCEHEBHON [EATENBHOCTH,
4TO W CTAHOBUTCS MPUYMHOI 06pa-
LLeHWS 32 MEANLIMHCKON MOMOLLBHO.
J1a haza MOXeT AnnUTLCA 0T 3 10
12 MecsLeB v fonbLue.

3. ®a3a «pa3MopaxmBaHNs»:
06bEM ABWXKEHWI B NNEYEBOM
CyCTaBe NoCTeneHHO BOCCTaHaB-
NMBAETCS, OAHOBPEMEHHO C 9TUM
BO3BpaLlaetcs v 6onb. J1a hasa
MOXET ANUTHCS HECKOMbKO NET,
NOKa NOJHbIV ANanasoH ABUXEHNS
He 6yaeT BoCCTaHOBNEH. [pu 9TOM
MOXET COXPaHMTbCS MOCTOSHHOE,
OT Ierkoi A0 YMEPEHHON CTENEHH,
OrpaHnyeHne o6bema ABUXKEHWIA.

B pa3suTum aknto3nBHOI BTOPMY-
HOM TYrONOABMXKHOCTY MNEYEBOro
CcycTaBa HeT Takom npeAckasyemon
CTaAUMHOCTH, KaK B pasBnUTum
NAMONATUHECKOTO «3aMOPOXKEH-
HOro nneya». Yacto cneumuka
CUMMTOMATMKM W NOTeps 06bema
ABV>KEHWIA B OMPEAENEHOM MIOCKo-
CTM OMPELeNseTcs CaMum 3TMoNo-
rmuckuM hakTopoM. TiuarensHoe
W NonHoe huankanbHoe o6eneso-
BaHue nneya v LIeiHok 06nacTy

— 06513aTENbHbIA AMArHOCTUYECKIN
aTan AN Takux cnyyaes. Boissne-
HWS CNeAOB MPOLLOKA TPaBMbI UIK
OnepaTMBHOrO BMELLATENbCTRA —
NPsMble CBUAETENLCTBA BTOPUYHOM
npupobl 3a60NeBHNS. AKTUBHBIN

W MACCYBHOM OOBEM LBMKEHWN B
MNe4YeBOM CycTaBe AOMKHbI BbITh
UcCneaoBaHbl BO BCEX MAOCKOCTSAX
Ans 060uMX NneYeBbIX CyCTABOB U
3a10KyMEHTUPOBAHbI KaK ANs fanb-



German  Heweusoi)
Medical siesmipmcion
Journal SiypHen

ShOUIder surgery THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY XMpyprMﬂnneqa

Fig. 3a: Technigue 360° arthroscopic capsular release 1. Rotator interval release (red). 2. Anterior capsule, MGHL and anterior band
of IGHL release (in green), 3.Posterior capsule, posterior band of IGHL and inferior capsule (in orange).

Puc. 3a: TexHuka 360°: apTpockonuueckoe KancysbHoe ucceuenme. 1. PassopauvsarolLiee yCTpOrnCcTBo. IHTEpBan CCEUEHNs (OTMEUEHO KPAacHbIM).
2. TepepHas nosepxHocTb kancynbl, MGHL v nepearee ncceuenme IGHL (oTMe4eHo 3eneHbim). 3.3aHs5 NOBEPXHOCTb Kancynbl, 3aAHss yacTb IGHL
1 HUKHSIS NOBEPXHOCTb Kancy bl (OpaH>KeBbIM LIBETOM)
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Fig. 3b: Electrothermal device (OPES, Arthrex, Naples, FL)

assisted ROM and passive
stretching exercises several
times daily with trial to exceed
the pain limit slightly each
time. The use analgesics and
application of local heat before
exercise as well as ice appli-
cation after exercises which
help in improving compliance
with physiotherapy by reduc-
ing pain should be encour-
aged. Physiotherapy should
be gently performed without
excessive force, particularly in
early phases. Other conserva-
tive measures such as short
waves, ultrasound, electro-
physiotherapy, massage and
heat lamps may be additionally
considered in the rehabilita-
tion process, although there is
no proof of particular benefit.
Patients must understand the
course of the disease and have
a good compliance to expect
a good result nonoperatively.
Several forms of injections
could be utilized especially in
early phases, although their
role is still controversial. These
include intra-articular and
subacromial steroid injection,

periarticular (trigger point)
injections and suprascapular
and subscapular nerve blocks.
Acupuncture may also result

in a marked improvement in
some patients. Calcitonin and
sometimes Radiation therapy
in stiff shoulder-related hetero-
topic ossification can prevent
recurrence after excision.

Operative management is
mostly indicated with failure to
regain a satisfactory ROM after
about 3 to 6 months of nonop-
erative treatment. Operative
options include manipulation
under anesthesia (MUA) and
surgical release and should be
always followed by intensive
prolonged physiotherapy. Most
surgeons recommend MUA in
patients with frozen shoulder
after failure of nonoperative
treatment whereas patients
with acquired stiffness might
not respond well to manipula-
tion. Manipulation should be
postponed until resolution of
the inflammatory phase. MUA
may improve the range of mo-
tion but often results in tears

-

S

Puc 3b: anextpokoarynstop (OPES, Arthrex, Heanonb, FL)

HeMLen AnarHoCcTkK, Tak 1 Ans
NPUHSTUS PELLEHNs O BbIGOPE neve-
Hus. JTabopaTopHble NccnefoBaHus
LienecoobpasHbl B cyyasx, Koraa
€CTb NOAO3PEHNE Ha HANNYME WH-
hexumit unn caxapHoro anacbeTa.

ApTpocKonuyeckuii auarHos:
paboTa co CHUMKamu

PyTuHHas paguorpadms 06s3a-
TeNbHa ANS UCKIOYEHUS NaToN0rumn
KOCTHO# TKaHu. [pu Tyronoasux-
HOCTM NJIEYEBOro cycTasa narono-
rUsi Ha laHHbIX CHUMKAX OTCYTCTBY-
€T, 3a UCKJTOUEHUEM, BOSMOXKHO,
HEKOTOPOr0 NCTOHYEHNS KOCTHOM
TKaHW B 061acTy roNoBKM nnieye-
BOM KOCTH, B CBA3M C (DYHKLMOHANb-
HO «BbIKJIKOYEHHOCTbHI0» KOHEYHO-
ctu. MRI ¢ IV ragonuHnem moxxet
nokasaTb YTONLLEHNE CYCTABHOM
Kancybl 1 CMHOBWABHOM 06004-
ku Bonee YeM Ha 4 MM B 0611aCTH
POTALMOHHOM MaHXeTbl U NOAMbI-
LLIEYHOM CyMKM. ApTpockonus Ans
NOATBEPXXAEHUS ANarHo3a nposo-
AMTCA NOA 06Lweit aHecTe3neln. OHa
Heo6x0aMMa Kak AN NOCTaHOBKM
OKOHYaTemNbHOrO AMarHo3a, Tak u
Ans ero aetanusaumu. Mpn atom
MOryT 6bITb BU3yanu3npoBaHbl pas-
NUYHbIE (B 32BUCMMOCTY OT CTafuK)

naTonornyeckne N3MEeHeHuA: oT
CHHOBMMTA [0 XPOHMYECKOro cna-
€4HOro npotecca.

JleueHue

B nepsyto ouepedb naumeHTam ¢
TYrOMOABWXXHOCTbIO MIIEYEBOro
cycTasa NpoBOAST KypC KOHCep-
BaTMBHOW Tepanuu. 1 Tonbko B
Ccryyae ero Heyaaum, OTCyTCTBUS
UNW HeJOCTaTOUHOrO adpchexTa
NpUCTYNatoT K 6onee paankanbHo-
MY, XMPYPru4ecKoMy NEYeHuIo.
KoHcepBaTvBHOE nevermre
BktoyaeT: HIBIT, nepopanbHbie
CTepoMaHbIe npanapartbl, KOTOpbIE
3HAUUTENBHO YBENMUMBAIOT 06BEM
ABWXEHWIA B MOPaXXEHHOM CyCTaBe,
aHarnbreTuku, rnasHbIM 06pasom
W3-3a UX NPOTUBOOCNANUTENBHOMO
apcpekTa, B KOMOMHALMM C pery-
NSAPHBIMU U3NYECKUMM YNIpaXKHE-
HUSIMM, HaNPaBEHHbIMK Ha YBEK-
YeHWe NOABMXKHOCTH B NEYEBOM
cycTase. KoMnnekce ynpaxxHeHuit
BK/KOYAET KaK aKTUBHbIE [BUXXEHMS
B JIEYEHHOM CyCTaBe, TaK u nac-
CMBHYHO PACTSKKY, C NOCTENEHHbIM
YBENMYEHMEM HArPY3KW W aMManTy-
bl [IBUKEHNIA.

[Mp1MeHeH1e aHanbreTukos 1
MECTHOro Tenna (CorpesaroLLme
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Fig. 4: Patient positioning in Beach
chair position and standard posterior
and anterior arthroscopic portals

in the subscapularis muscle
and tendon, the supraspinatus
tendon, the long head of the bi-
ceps tendon and shoulder cap-
sule or fractures of the proxi-
mal humerus and in extreme
cases shoulder dislocation and
brachial plexus palsy. Due to

its associated hazards MUA is
not recommended by many au-
thors initially but at the end of
arthroscopic capsular release
to improve the obtained ROM
through arthroscopic release.
Due to its associated hazards,
MUA is not recommended by
many authors initially but at the
end of arthroscopic capsular re-
lease to improve the obtained
ROM through arthroscopic
release. The techniqgue of MUA
implies the application of a
constant controlled force to the
proximal humerus while stabi-
lizing the scapula and applying
a gradual traction and flexion
are first followed by adduction
across the patient's chest to re-
store internal rotation. The arm
is then returned to neutral posi-
tion and the forearm is rotated

very gently into external rota-
tion without excessive force
followed by abduction and then
internal and external rotation in
this position to further release
the anterior and posterior cap-
sule. Force should be applied
to the humerus as proximal as
possible to minimize torque

by decreasing the lever arm
and gentle manipulation us-
ing the two-finger approach

to avoid excessive force. A
regional block is recommended
after MUA to allow immedi-
ate rehabilitation. Recurrence
after MUA is estimated to be
between 5-20%.

Open Surgical Release is

rarely indicated nowadays

after the marked advances in
arthroscopic techniques and
instruments. Examples include
patients with acquired stiffness
resulting from extra-articular
soft tissue contracture, such as
after Putti—Platt procedure due
to involvement both subscapu-
laris tendon and the capsule.
Open surgical excision of scar

KOMMPECChI) Kak A0, Tak 1 nocne
ynpaxxHeHuit npusetcTaytoTes. Op-
HaKOo Kypc huanoTepanum He 4on-
XEH ObITb CAMLIKOM arpecCuBHbIM,
0CO6EHHO Ha Ha4asbHbIX 3Tanax.
[pyrve dusnoTepansTnyeckme me-
TObI, TAKWE Kak yNnbTpa3ByKoBas
Tepanus, anekTpocmuanoTepanms,
Maccax v TennoBbIE Namnbl MOTyT
ObITb KOMMIEKCHbIM JOMOHEHUEM
K peabunuTaLmoHHOMY KypCy, HO
3(hHEKTUBHOCTb KAXXAO0T0 MeToAa
B OTAENbHOCTH fiOKa3aHa He bbina.
[ns LOCTUXKEHNS XOPOLLIMX PE3yrib-
TaToB 6€30MepaLMOHHOr0 NeYeHus
0Y€Hb BAXKHYHO POJib UPaeT KOM-
NNAeHC MeX Ay BPa4YOM W naLmeH-
TOM, BbICOKa$! CTENEHb B3AUMHOI0
[0BEPMS, NOHMMAHWNE NaLMEHTOM
NOCTaBNIEHHbIX NEPEL HAM 3a4au.
Ha paHHux aTanax MoryT npoBo-
AMTHCS HEKOTOPbIE MaoVHBA3MB-
Hble MaHUMYNALMK, HO 3TOT MOMEHT
[0 CUX NOp OCTaEeTCst CropHbIM. B
4aCTHOCTU, 3TO KACAETCS UHTPa-
CYCTaBHbIX M Cy6aKPOMMaNbHbIX
WHBEKLWIA CTEpPONAOB, NepuapTy-
KyNSipHbIX (B TPUITEPHBIE 30HBI) W
cybKancynsipHbIX HepBHbIX 6oKa.
MeTogb! pechnekcoTepanuu
0Ka3bIBAOTCS IPPEKTUBHBIMM Y

Puc. 4: MonoxeHne nauneHTa B Kpecne-
LUE3/I0Hre, OCYLLECTBMEHWE CTAHAAPTHOMO
3a[iHEr0 1 NepesHEero apTpoCKONMYecKoro
poctyna

HEKOTOPbIX NaLWUeHTOB. KaJ'IbLlVITO-
HWH W paanaunoHHas Tepanms no-
Ka3aHbl Npu nosBieHN CBA3AHHbIX
C TYronoaBu>XHOCTbKO Nne4vesoro
CyCTaBa 0u4aroB reTepoTONMYECKOoN
OCCMCII)VIKaLI,VIVI, NOCKOJIbKY M03BOJIS-
HOT NPefoTBPATUTbL peLuanB nocne
UX UCCe4eHus.

OnepaTuBHOE NleyeHne Tyronog-
BMXXHOCTY NJIEYEBOro CycTasa
noKasaHo Npn HeahHEKTUBHOCTH
KOHCepBaTMBHO Tepanum Ha npo-
TSXKEHUW 0T 3 10 6 MecsLEB, He-
BO3MOXXHOCTM BOCCTAHOBUTb 00b-
€M [IBUXEHWiA B NNIEYEBOM CycTaBe
HEXMPYPrUYECKUMN METOLAMM.
/HBa3nBHbIe (OnepaTuBHble METO-
AVKW) BKIIOYAIOT PSS MAHUMYNSLMIA
MOA aHeCTe3nen v BCeraa ConpoBo-
XAAKOTCA NOCNeAyHOLLMM NPOIOHTU-
POBaHHbIM KYpCoM chunoTepanuu.
Taxol NoAX0L peKOMeHAO0BaH
nauneHTaM C BbIPaXXEHHOM XeCT-
KOCTbH NIEYEBOro CycTaBa, He
0TBEYaroLLen Ha CTaHAAPTHYHO MPo-
rpaMMy KOHCEPBATUBHOMO NEYEHMS.
OnepaTuBHOE BMELIATENLCTBO
[OJDKHO ObITb OTNIOXEHO [0 CTUXa-
HUS aKTUBHOIO BOCMANUTENBHOMO
npouecca.
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tissue and release of extra-
articular adhesions with or
without Z-plasty of the capsule
and subscapularis tendon is
the treatment of choice in this
condition. Patients with stroke
who develop sever contracture
of SSC and pectoralis major
may be indicated for open
surgical release. Disadvantages
of open surgical release include
postoperative pain and recur-
rence of stiffness due to the
need to protect the length-
ened or repaired subscapularis
tendon.

Arthroscopic capsular Release
is currently the treatment of
choice for shoulder stiffness
and was first performed by
Conti in 1979. It aims at per-
forming a systematic release in
a stepped approach that may
involve up to 360° of the cap-
sular attachment at the glenoid
with the use of an electrother-
mal device (Fig. 3a, b).

Advantages of arthroscopic
capsular release include direct
and enhanced visualization of
the pathologic capsule with
subsequent accurate release.
At the same time associated
pathologies can be identi-

fied and addressed and the
subacromial space could be
evaluated with performing any
required soft tissue or bony de-
compression. Physical therapy
could be started earlier after
arthroscopic release. The pro-
cedure is performed in beach
chair position through the
standard posterior and anterior
superior portals (Fig. 4).

MUA is better to be avoided
before arthroscopy to avoid
bleeding and obscuring visuali-
zation as well as fluid extrava-

sation. Passive ROM should be
initially measured and recorded
followed by diagnostic arthros-
copy and synovial resection.
Biceps tendon pathology
should be managed with either
tenotomy or tenodesis fol-
lowed by systematic capsular
release using the electrother-
mal device. Capsular release
should be started superiorly
and anteriorly in the region of
rotator interval deviding the
superior glenohumeral liga-
ment together with the anterior
capsule till the superior border
subscapularis. Release of the
contracted rotator interval
results in lateral and inferior
translation of the humeral head
and subsequently improve-
ment of visualization.

Care should be taken to
release medially the interval
between subscapularis tendon
and shoulder capsule. This

is followed by release of the
middle glenohumeral ligament
as it crosses posterior to the
subscapularis. Release of the
anterior capsule is continued
inferiorly to include the ante-
rior band of the inferior gleno-
humeral ligament and reaching
the 6 O'clock position. Atten-
tion should be paid to the close
proximity of the axillary nerve
to the axillary pouch.

Posterior capsular release is
started if the patient has ad-
ditional limitation of internal
rotation. The arthroscope is
switched anteriorly and the
electrothermal device is used
through a cannula inserted
through the posterior por-

tal. Care is taken to perform
release always just adjacent to
the glenoid labrum. Posterior
release is performed also in a

MaHunynsiuMm nof Hapko3oM MoryT
3HAUYUTENBHO YBENNYNTL 06BEM
ABWXEHWs! B NNEYEBOM CyCTaBe,

HO TaK>Xe MOryT NnoBeYb 3a 060
MNOBPEXXAEHMS NOANONATOUHOM
MbILLILbI M CYXOXXUIUS, CYXOXXMMNS!
HAIKOCTHOM MbILLILIbI, AMMHHOM
ronoBKM GuLienca nneya u ero cyxo-
XXUIbHOM Kancynbl Ui nepenoma
MPOKCMMAnbHOro OTAENa Nne4eBon
KOCTW, @ B KpaiHUX Cry4asx —
nneva v NoBpeXieHune NNeYeBoro
cnneTteHus. B cBsian ¢ onacHbIMm
OCMNOXHEHMSIMU 3TW METOfIbI He
PEKOMEH/YETCS MHOMMMI aBTOPaMM
Ha NepBOM 3Tane NeYeHus, a nLb
KaK 3aBepLUaLLMiA aTan NeyveHus
— MPOBEeAEHNE apTPOCKOMMYECKOM
KancynbHO penoauuun ans Bo3-
BpaLLeHusi B HOpManbHoe hnano-
NOrMYeckoe NoNoXXeHMe BCeX Co-
CTaBNSIOLLMX CyCcTaBa, yCTPaHEHs
BO3HUKLLMX KOHTPaKTYP.

TexHuka Takom Xmpypruveckoi
penoaunummn npeanonaraeT npu-
MEHEHWe NOCTOSIHHOMO KOHTPO-
NIMPYEMOr0 AaBEHNS HA MPOKCH-
ManbHbliA OTAEN MEYEBON KOCTH
Mpu cTabunuaaumm nonaTku 1
MPUMEHEHNS MOCTENEHHON TAMN U
crubanns BAONb rpyaHON KNeTKK
nauueHTa nsi BOCCTaHOBNEHMS
BHYTPEHHEro Bpatenus. Pyky 3a-
TeM BO3BPALLAIOT B HEMTpabHOE
MOMOXEHNE, a MPeAneYbE 04EHb
MSIrKO NPUBOAST B MONOXEHME
BHELLHeWN poTauum, 3aTem 6e3 ypes-
MEpHbIX YCUIMIA BO3BPALLAtOT B
MPUBELEHHOE MOMOXEHNE, a NOTOM
YepeLyrT BHYTPEHHEE U BHELIHEE
BpaLLeHus, 4ToObI COCOO6CTBOBATDL
pas3bnoKMPOBaHNIO NEPefHei 1
3aHen NOBEPXHOCTEN Kancynbl.
Cuna pomxHa 6bITb MPUAOXKeHa K
MPOKCUManbHOMY OTAENY NeYeBoi
KOCTM HACKOMbKO 9TO BO3MOXKHO,
4TO6bI CBECTM K MUHUMYMY pOTaLu-
OHHbIA MOMEHT 3a CHET YMEHbLUE-
HWSI MEXaHN4eCKOoro pblvara. MaHu-
NyNSuMs 4OMKHA ObITb BbIMONHEHA
MSIrKO, C MOMOLLbIO ABYX NanbLEB,

4TO6bI U36EXKATb YPE3MEPHOTO
HajaBnuBaHus 1 nepenoma. Mocne
TaKou MaHuUnynsumMM nokasaqa
pernoHanbHas ukcaums, no3sons-
foLLas B KpaTUanLLmMe CPOKM HavaTh
peabnnUTauUmMoOHHbI KypC, KOTOPbI
NO3BOSUT BOCCTAHOBUTL 00bEM
ABWXeHui B cycTase. YacTtoTa pe-
LMAanBa Nocne Tako MaHUnynsumm
cocrasnset 5-20%.

OTkpbITas xvpypruveckas pe-
no3ULMs B HACTOALLEE BPEMS
npoBOAMTCA pedKo 6narofaps
LOCTUXKEHWUSIM apTPOCKOMUYECKOM
MarioMHBa3MBHOM TEXHUKK. Ac-
KIOUYEHME COCTABNSIOT NALNEHTbI
C NpUOBPETEHHBIMK B pe3ynbTaTte
afre3vnBHOro KancynuTa BHeCy-
CTaBHbIMM KOHTPAKTypamu oKpy-
XKaIOLLMX CYCTaB MSATKUX TKAHEH.
Hanpumep, nocne xvpypruyeckoi
cTabunuaaumnn rneHo-ryMepansHom
CBSI3KW NPW MOBTOPHbIX BbIBMXaX
nneya (Mytu-MNnatt masunynaums)
BOBJIEYEHHbIMW 0Ka3blBatOTCS 06a
MOANONATOUHbIX CYXOXKMNS W
kancyna.

OTKpbITOE XMPYPrUYecKoe ncceve-
Hue pybLOBOIA TKaHW W BHECYCTaB-
HbIX Craek ¢ unu 6e3 Z-nnactvka
Kancynbl ¥ NOANONATOUHbIX
CYXOXWIWI SBNSIETCS METOLOM
BbIBOpa NpW LaHHOK naTonorum. Y
NaLMEHTOB C MHCYbTOM HE06X0aM-
MOCTb PacceyeHus cokpalLatoLLei
pacTsrneanme KOHTpakTypsbl (SSC)
OOMbLLON PYAHON MbILLLbI MOXET
ObITb NOKA3aHWEM [f151 OTKPbITOrO
XMPYPr4ecKoro BMeLLaTeNbCTBa.
HepocTaTku OTKPLITOTO XUpypru-
4ECKOro UCCEYEHUS CNaek BKIO-
4aroT NnocneonepaumoHHsIe 6omu

W CNaeYHble NPOLIECCHI B CBA3N C
OnepaTMBHbLIM BMELLIATENCTBOM,
C BOBJNEYEHNEM NOANONATOYHbIX
CYXOXKUINIA.

ApTpockonuyeckoe kancynbHoe
BOCCTAHOBIEHIE MOABUXKHOCTH
cycTaBa 6bl0 BrepBble BbIMONHEHO
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Fig. 5: Intraoperative arthroscopic picture showing anterior and posterior

capsular release.
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downward direction to involve
the posterior band of the
inferior glenohumeral ligament
leaving only a small portion of
the inferior capsule in the re-
gion of the axillay pouch intact
(Fig. B).

The inferior capsule can then
be released either through a
series of arthroscopic basket
forceps or with manipulation
according to surgeon prefer-
ence. Great caution should

be taken if this step is per-
formed with the electrothermal
device and it should be kept
directed upwards towards the
glenoid. Subsequent subacro-
mial decompression may be
performed followed by gentle
manipulation as described
before to release the remaining
adhesions and further improve
the obtained range of motion.

Postoperative positioning of
the shoulder in alternating
external and internal rotation
with the shoulder in 90° abduc-
tion is of extreme importance
in the immediate postoperative
period. Also Postoperative in-
tensive passive ROM exercises
with allowing a free active
ROM should begin immedi-
ately after the operation with
regular follow up to determine
the adequacy of treatment.

A-pom Conti B 1979. OHo Hanpasne-
HO Ha cucTemaTuyeckoe noaran-
HOE BbICBOOOXAEHME CycTaBa OT
KOHTPaKTYp 1 py6LOBOM TKaHu,
BK/KOYas paboTy CO BCEMM ANEMEH-
Tamu CcycTaBa, C UCMONb30BaHNEM
3MEKTPOTEPMUYECKMX YCTPOUCTB
(puc. 3, a, 6). MNpenmyLLecTBO 3TOrO
METOAA COCTOUT B BOSMOXHOCTH
NpSIMO¥A U NOAPOGHON BU3yanu-
3aUMmM NOPa>KEHHOW Kancybl, C
nocneaytoLLMM TOUYHbIM NMPOBEAEHM-
eM ucceyeHus cnaek. Kpome Toro,
MOXET 6bITb NPOBEEHa PeBM3Ns
cy6akpommuanbHOro NPOCTPaHCTBa
¢ obecneyennem JocTyna Ans BCex
HEOOXOAMMBIX MAHVMYNAUNA Ha
MSITKWUX TKaHSIX UM KOCTHOM Jie-
komnpeccuu. Kype duanoTepanim
nocre apTpPOCKOMUUYECKOro Ucceye-
HUS CriefyeT HauMHaTh Kak MOXHO
paHblLLe. [poueaypa BbINONHAETCS
B CTAHAAPTHOM LLIE3NOHT-NO3MLNM
(puc. 4). MNMepen npoBefeHNEM
apPTPOCKONMM yYLLIE UCKITHOUUTb
NPOBEAEHNE MaHUMYNALMIA NOA
HapK0o30M, 4T06bI M36eXaTb KPoBO-
TEYEHMIA, yXyALIAroLMX BU3yanu3aa-
LMI0, & TaKXKe KPOBOUSNUSHMIA.
O6bem NaccuBHbIX ABUMXXEHWIA B
cycTase [OoMKeH 6biTb npeasa-
PUTENBHO OLIEHEH 1 33J0KYMEH-
TUPOBaH Nepef AnarHoCTUYECKO
apTPOCKOMNMEN 1 CUHOBMANBHON
pe3eKLumeit.

Mpy NATONOTMM CYXOXKUNS]
uLenca onXHa 6biTb NPUMeHeHa
TEHOTOMMS! MW TEHOAE3 MyTEM
KarncymnbHOro aHrMoCKOMMYECKoro
UCCEYEHNSI C UCTIONb30BAHMEM
ANeKTPOTEPMUYECKMX YCTPOHCTB.

Dr. Mohamed Aboalata (MD)
Prof. Dr. Andreas B. Imhoff (MD)
orthopaedist@hotmail.co.uk

KancynbHoe ncceyeHne [OMKHO
ObITb HA4aTo 67IMXKe K nepesHei
4acTu poTaTopa MaHXeTbl,
OTAENEHNEM BEPXHEHA TNEHO-
rMMepasbHOW CBA3KN BMECTE C
nepeaHen NOBEPXHOCTbIO KaNCybl
[0 BEPXHel NoAA0NaTOuHON IMHUK.
Nccevenne KoHTpakTyp B 061acTy
poTaTtopa MaHXeTbl N03BONSET
CMeLLaTh rofioBKy MiaeyveBoi KOCTv
BHW3 1 NaTepanbHo, 4TO 3HAuM-
TEMbHO YNyYLLIAET BU3yanu3aumio.
Oco60e BHUMaHHe cnefyeT
YIENUTb PACCEYEHMIO W BbICBO-
60X [EHMIO OT Craek NpocTpaHcTaa
MeXZy NOANONAaTOUHbIM CyXOXUM-
€M W Kancynoii NNeveBoro cycrasa.
OTO COMPOBOXXAAETCS BbICBOBOX-
AEHUEM CPEHE rNeHo-rymMepanb-
HOM CBA3KMW, B MECTE €€ nepece-
YeHWs C NOANONATOUYHON NIMHKUEN.
[anee BbICBO6OX AEHNE NEpesHen
NOBEPXHOCTH KanCysbl MPOAOA-
XKAKOT KHU3Y, BKIHOYAS NEPESHION0
YacTb HUKHEN FNEHO-TYMEepanbHOM
CBAA3KM A0 [OCTUXKEHNS MO3MLMK
6:00 yacos.

3necb cnegyeT 6bITb 0COGEHHO
BHMMATENbHbIM U aKKypaTHbIM
BBU.Y NMPOXOASLLUMX PSAOM BETBEH
MNe4YeBoro HEPBHOIO CMNETEHNS.
BbicB060X AEHNE 3afHE NOBEPX-
HOCTU Kancymbl MPOBOAST B TOM
cnyyae, KOraa nauveHT UCnbITbl-
BaeT TPYAHOCTU NpU BHYTPEHHEI
poTauun. ApTpocKon BBOASIT Yepes
nepesHWiA OCTYN, a ANeKTpoTep-
MarbHOe YCTPOMCTBO AN pacceve-
HUS — Yepe3 CrieLManbHYH KaHHOIH
3a[HUM JocTynom. PacceueHue Bbl-
MONHSIETCS NPSIMO PSIAOM C CycTaB-

Department of Orthopedic
Sports Medicine

Klinikum rechts der Isar
Technical University Munich
sportortho@Irz.tum.de

How ry6oi. 3aaHee paccevenve
OCYLLECTBASAETCS TAKXKE B HUCXOAS-
LLeM HanpasneHuu, C BOBNIEYEHUEM
3a[1HUX BOJIOKOH FNEHO-TyMepaib-
HO¥ CBAA3KYW, OCTABNSS HETPOHYTOM
TOMbKO HEBOMbLLYHO YaCTb HUXKHE
MOBEPXHOCTH Kancynbl BOMM3N
CYCTaBHOW CyMKy (puc. 5).

HWXHs5t NOBEPXHOCTb Kancy bl
MOXET 6bITb BbICBOOOXAEHA

B pamKkax cepvu apTpocKonu-
4eCKNX BMELLATENbCTB Wi

LPYroi BblGpaHHOM TakTUKW, Ha
ycMoTpeHue xupypra. TpebyeTcs
0c06as 0CTOPOXKHOCTb, €CAK 3TOT
Luar BbINOHAETCS C MOMOLLbH
3MEKTPOTEPMUYECKOrO YCTPOCTBA:
OHO [JOMKHO 6bITb HANpaBeHo
nosepx rneHonaa. Mocnepyrowas
cybakpoMuanbHas LEKOMMPEeceHs
MOXET 6bITb BbINOSHEHA C BbICOKOA
[EMKATHOCTbI0, Kak On1caHo
BblLLIE, A1 MCCEYEHNS OCTaBLLENHCS
Py6LOBOWA TKaHW 1 JanbHEeNLLEero
yAyYLIEeHUs inanas3oHa IBUKeHus
B pesynbTarte. [locneonepaumon-
HOE MO3MLMOHNPOBaHHE Nieya B
anbTepHUPYHOLLEN (MepeMeHHOM)
BHYTPEHHEN W BHELLHEN poTaumm
Ha 90° 4pe3BblYaHO BaXXHO AN
nocrneaytoLLero npowecca peadunu-
Tauum 1 NPaBUIbHOTO BOCCTAHOB-
NEHNS KOMNOHEHTOB CyCTaBsa.

lMocneonepauynoHHble NacCUBHbIE
YNPaXKHEHUS ANS YBENNYEHUS
06bema IBUXEHWIA B NNIEYEBOM Cy-
CTaBe C paspeLLeHnem CBOBOHbIX
AKTWBHbIX JBMXXEHUIA JOMKHbI ObIT
Ha4aTbl cpasy >e Mocne onepauum
W BbIMONHSATLCS PETYNSPHO.
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Urge Urinary
Incontinence
in Women Can
Now Be Cured

by Surgery

Case Report

A 71 year old woman came

to the Division of Urogynecol-
ogy. She was suffering from
incontinence. As far as she
could remember the problems
started at the age of 50 years.
At that time she started los-
ing urine whilst coughing and
sneezing. She helped herself
by using diapers. In the years
that followed she realized that
she could not hold her urine for
as long as she wanted. Whilst
watching a film in the cinema
she felt an urge to void but
wanted to wait until the film
had finished. However, after
several minutes she could

not stop the urge to urinate
anymore and lost urine. From
that time on she would stop
drinking hours before she went
to a film or a theatre visit. This
helped for some time, but she
realized that the time period
between the first impulse

to void and the loss of urine
became shorter and shorter.
She reduced the amount she
would drink to 0.5 |. per day
and looked out for toilets wher-
ever she went. She knew the
location of all the toilets in her
preferred shopping zone. She
knew the closest places to the

bathroom in any restaurant and
stopped playing golf because
she was not able to walk for
several hours without voiding!

When she presented herself
at our clinic, she had given up
nearly all activities outside her
home. She had visited several
urologists and tried all exist-
ing medical treatments up to
Botox-injections into the blad-
der, but without any success.
Five years ago she could not
contain her urine anymore.
She was always losing urine

— she was “wet"” all the time.
She had to change the diapers
sometimes twice an hour. She
and her husband had given up
flights, and even travelling with
the car was interrupted nearly
every 30 minutes. She fell into
a deep depression.

A friend of hers told her about
the new operations which we
had performed at our depart-
ment. It was upon this recom-
mendation that she came to
our division of uro-gynecology.

During gynecological examina-
tion she immediately lost urine
when a speculum was placed
at the introitus vaginae. She

Hepep)xaHue Mouu

fieyeHme
PreHTHOro

Heaep)XaHuS

MOYM Y XEHLLUUH

Onucanue cnyyas

71-NeTHAN XeHLWmHa obpaTtunach

B OTAie/NIEH1E YPOr1HEKONOrUK C
xanobamu Ha HefiepXKaHue MoUm.
Co CnoB NauneHTKu, NepBbIE CUM-
NTOMbI 3a60/1€BaHNS MOSBUAMCh

B Bo3pacTe 50 ner. [auneHTke
CTano TPYAHO YAEPXNBATL MOYY
npy cMexe, unxanun. CnpasuTbes
C HEMPUATHBIMM NOCNEACTBUSI-

MM 3TOr0 COCTOSIHUS NOMOrano
cneuranuanpoBaqHoe befbe
(moarysHmku). C rogamu cumnTo-
Matuka ctaHosunack Bce 6onee
BbIPXXEHHON. [NaLmeHTKa 601b-
LUe He MOrfa yAepXXuBaTb MoYy
[aXe Ha NPOTSKEHUN HECKOMbKMX
MMHYT, 4TO CO3AaBaso 3HaunTENb-
Hble TPYAHOCTY B NOBCEAHEBHO
XXU3HK, Ha OTAbIXe, B KNHOTEATPE.
JKeHLLmHe npuxoaunock Bo3-
AEPXMBATLCS 0T yNoTPedNeHns
XXUIKOCTEN 3a40Nr0 A0 NOCELLEHNs
TIOLHBIX MECT, YTOObI N36€XaTh
AMCKOMAOPTHBIX CUTyauui. Takve
MepbI NPeOCTOPOXXHOCTY NpK-
HECM HEKOTOPOE 0BNEryeHme,

HO HeHagonro. MNauvenTka cTana
3ameyatb, YTO NEPUOL, B TeUeHue
KOTOPOro OHa MOrNa yAePXnUBaTh
MOYy, CTaHOBMCS BCe kopoye. OHa
COKpaTuna KonnM4ecTso noTpebnse-
MoR xxuakocTu go 0,5 n, cTapanach
NPeLyCMOTPETb HANYME TyaneTos
BO BCEX MOCELLaeMblIx et 06LLe-
CTBEHHbIX MecTax. G TeueHnem

BPEMEHN BCE 3T METObl 0Ka3a-
nMCb HeahdeKTUBHbI. XXeHLWwmHa
He MOrna NoKuHYTb IOM Jiaxe Ha
HECKOJbKO YacoB.

Ha momeHT NOCTYNNIEHNA B KIIUHUKY
BCSA aKTUBHOCTb >XEHLLWHbI 6bina
COCPEAOTOHEHa B paauyce 2 M 0Ko-
10 CO6CTBEHHOIO AoMa. XXeHLwmHa
npoxoauna neveHune y HeCKONbKKX
CNeLManmcToB-yponoroB, 1c-
npo6oBana Bce CyLeCTByHOLME
MEeTOAWKM NeYeHusa Heaep>xaHua
MOuM, BKItoYast MHbekumn boTokca
B CTEHKY MOYEBOTO My3bIpsi, HO
6e3ycrneLHo.

B cnepytowme ngTb neT yHKUns
yAEepXXMBaHUs MO4m Bbina nomHo-
CTbIO yTpayeHa. NauneHTka nocto-
SHHO HOCMMa CreunansHoe 6enbe
(namnepcobl), BbIHYXAeHa bbina
MEHSTb MX Kaxple 1,5-2 vaca.
[MopTeKaHWe Mo4M MPOUCX0ANNO
NOCTOSIHHO. XXeHLUMHa cokpaTuna
KOJMYECTBO COLMalbHbIX KOHTAK-
TOB, NepecTana BbIXOAUTb 13 JOMY.
O nyTelecTBMSAX, OTAIXE C CEMbEN
MM Nepeesaax yXXe He Mormo ObiTh
1 peun. XKeHLUmMHa norpy3unack B
rny6okyto fenpeccuro. OT apy3eit
nauMeHTKa y3Hana o0 HOBOM METOLE
XMPYPrUYECKOro JIEYEHUS YPreHT-
HOrO HefiepXxaHns Moun. 1o n
CTano NPUYMHON JAHHOW rocnuTa-
nm3auuu.
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had been hysterectomized

at the age of 47 because of
severe menstrual bleeding
caused by uterine fibroids.
During normal gynecological
examination the vaginal vault
was in normal position (-8cm
form the hymenal ring) and she
had no cystocele or rectocele.
In the standing position, the
vaginal vault came down to
-4cm from the hymenal ring
during Valsalva maneuver.

We then performed a VARESA
operation. During this operation
we sutured specially devel-
oped alloplastic tapes at the

0s sacrum and at the levator
muscles at both sides of the
introitus vaginae. That works
as a "parapet” on which the
lateral aspects of the vagina
and rectum were sutured.
With this operation we recon-
structed the suspension of the
pelvis. All patients got a vaginal
sling (TOT) during the same
operation [1].

After removal of the urethral
catheter on the second day
after surgery, the patient was
immediately continent. From
that time on she went to the
toilet only between 5 and 7
times per day and could hold
the urine for at least 45 min-
utes. 4 years after surgery she
has a totally “normal life".

She likes theater visits and
spends every winter in Spain
without any travelling prob-
lems. She has improved her
handicap to 28. Furthermore,
she has increased her drinking
volume to more than 2 |. per
day. She has recognized that
during this time her cognitive
functions have improved again.
Things she previously could not

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

remember (e.g.the telephone
number of her daughter) are
now back in her mind. She has
never had any depression since
the operation.

Discussion

Treatment of stress inconti-
nence has become a standard
procedure in clinical practice.
Based on the assumption

that the pubo-urethral liga-
ments were damaged in these
patients, alloplastic tapes were
placed under the urethra. That
procedure turned out to be
very effective, with cure rates
reaching 90% of patients [1].

However, there have been no
effective treatments for urge
urinary incontinence so far [2].

Urge urinary incontinence is an
extremely bothersome disor-
der which affects nearly every
second woman during her life.
It may start when the affected
woman cannot hold the urine
for as long as she wants, e.g.
until the end of the film or she
realizes that she needs to go
to the toilet several times more
than before. The condition can
finish by causing loss of all
control over the bladder and
becoming “wet all the time".
This unhappy triad of urgency,
frequency and urine loss leads
affected women to a massive
limitation in their social life.

Pharmacological treatments
were disappointing since they
were only slightly more effec-
tive than placebo [2]. Until now
treatment consisted of con-
tinuous catheterization or the
surgical implant of a cuff which
is placed around the urethra
and is blocked by a little pump
placed underneath the skin.

B npoLecce rmHeKonornieckoro
0CMOTPa NaUMeHTKa TaKkXe He
MOrna yaepxueaTtb Mody. Moveu-
CMyCKaHue NPoM3oLLNO Cpasy e
nocne BBeAEHWs 3epkarnbLia BO
Bnaranuwe. B Bo3pacte 47 net
6onbHoOM bbina NpoBeaeHa rucTepo-
9KTOMMS! B CBSI3U C MEHCTPYarbHbI-
MM KPOBOTEUEHUSIMM, BbI3BaHHbIMMU
hnbpomMuomoit MaTku. PesynbTarsl
MHEKOJIOrMYECKOr0 OCMOTPA: CBOA
BRaranuLia B HOpMansHoW no3u-
LMW, LIMCTOLIENe MK PEKTOLIENE He
0BHapPYXEHO.

B xone xvpypruyeckoro BMeLua-
TenscTBa (onepauvs VARESA)
MEXZy KPECTLOM ¥ MbILLLAMM
Ta30BOro AHa ¢ 06e1x CTOPOH 0T
BX04a BO Bnaranuile 6binm npukpe-
NAeHbl cneumranbHo pa3padoTaH-
Hble annonnacTUYeckie NeHTsl, Bbl-
NOMHSBLUME DYHKLMIO «napaneTa»,
Ha KOTOPOM (huKcupoBanmch (6binn
«M0JiBELLEHbI») NaTepanbHbIe
(6oKOBbIE) NOBEPXHOCTM BarkHbI U
NPAMON KuLwkn. G NOMOLLbHO 3TOM
onepauuy 6b1n BOCCTAHOBIEH NOJ-
LEP>KMNBAKOLLNA KapKac Ta30BOro
AHa. Bo Bpems nofo6HbIX onepaumii
BCEM naumeHTam Taioke 6bina
npoBejeHa CNuHrosas (netnesas)
onepauus TOT [1].

Mocne CHATWS ypeTPanbHOro
kaTeTepa Ha BTOPOW AeHb nocne
XMPYPruyeckoro BMeLLaTeNnbCcTea
nauueHTka bbina cpasy xe Bbinuca-
Ha. Tenepb OHa MOrNa yaep>XmBaTh
Mouy 10 45 MuHyT. KonnyecTso
aKTOB MOYEnCyCcKaHns cokpa-
TUNOCh [0 5-7 B fieHb. CnycTs 4
rofa nocne onepauuy naumeHTka
BefeT HopManbHbIA 06pa3 XXM3HU.
OHa mMoxxeT cB060AHO MoceLlaTh
06LLIECTBEHHbIE MECTA, TEATPbl,
KMHOTEATPbI, MPOBOAUTb BPEMS C
CEMbeN, COBEpLLATL MPOAOIIKM-
TeNbHble NPOryaKu. MMyTewwecTaus
Takxe 60fbLLIE HE COCTABASIOT ANS
XKEHLLMHbI TPy AHOCTEN. Kax ayo
31My OHa NPoOBOAMT B McnaHuu.

HepepxaHue Moum

Tenepb >KEHLMHA MOXXET BbINK-
BaTb 60nbLUE 2 N BOAbI B I€Hb, HE
onacasicb Kakux-nbo HeynobeTs
U AMCKOMAOPTHBIX CUTYaLNIA.

B cBsi3n ¢ BbIx0[oOM M3 fenpec-
CMBHOIO COCTOSIHWS YNyYLLIMANCh
KOTHUTUBHbIE MOKA3aTenu nauneHT-
Ki: NamsiTb, BHUMaHMe. launeHTka
aKTWMBHA, XXM3HEPa#oCTHa, NofiHa
cun.

06cyxaeHne

JleyeHue ypreHTHOro Hepepxa-
HMS MOYM CTano CTaHAaPTHON
(pYTWHHOW) NpoLiEaYPOI B KNMHK-
yveckoi npakTuke. G y4eTom Toro,
4TO Ny6oypeTpasnbHbIe CBA3KM Y
3TUX NALMEHTOB yTpaTUiN CBOE
HOpManbHOE (YHKLMOHMPOBaHHE,
annonnacTyeckime NeHTb! Gbin
pasMeLLeHbl Nof ypeTpoi. OToT
TUN BMeLLATeNbCTBA MoKasan Bbl-
COKYH0 3(hPEeKTUBHOCTb. YPOBEHb
WN3NEeYeHns NaLMEHTOB JOCTUraeT
90% [1].

[lo cvx nop He cyLLecTBoBano
METOZa NeYeHNs HeflepKaHmsi Mo-
YEUCTYCKaHNSI C TaKMMI BbICOKMMM
nokasaTensiMu pesyNbTaTUBHOCTH
2]

YpreHTHOE HelepyKaHne Moum —
naTonorus, NPUHoOCALLAs HeBEPOST-
Hble HEMPUATHOCTY naumeHTy. Mpu
9TOM OHa BCTPEYaeTCs npakTnye-
CKM Y KaXK[J0i BTOPOW XEHLLWHbI
nocne 50. 3abonesaHue MoOXeT
Ha4aTbCsl C TOr0, YTO XKEHLMHE
CTaHET TPYLHO YAEPXMBATb MOYY
Ha NPOTSKEHUN ANUTENBHOMO BPE-
MEHU, C YBENMYEHNS KONMYECTBA
«BU3MTOB B TyaneT» Ha NPOTS>Ke-
HuK Hs1. Co BpEMEHEM KOHTPOIb
yAEP>KaH1si MOUM MOXET BbITb
NOMHOCTBIO yTpayeH. MoaTekanue
MOYM HAYMHAET MPOMCXOAUTL MO-
CTOSIHHO. YXXEHLUMHA BbIHY>XXeHa
Pe3K0 OrpaHNymMTL CBOK CoLnanb-
HY0 aKTMBHOCTb, OHA CTapaeTcs He
BbIXOAMT M3 JOMA, COKPALLAET KO-
NMYECTBO COLMANbHBIX KOHTAKTOB,
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Urinary Incontinence

In 1991 de Lancey emphasized
the importance of the cor-

rect anatomical support of the
vagina for continence function.
[3]. Since the vagina has no
internal form (like the kid-

neys or the heart), it must be
stretched by the pubo-urethral-
ligament on one side and by
the utero-sacral ligaments on
the other side. In his Integral
Theory Petros compared this
to a bridge where both pylons
are important in supporting the
runway [4]. If the tension of
the vagina has fallen under a
critical level, then the zone of
critical elasticity (at the bladder
neck) will start sending neu-
ronal messages that the brain
interprets as the urge to void.

So when we concentrated

our research on urge urinary
incontinence, we focused

our interest on the posterior
compartment and especially on
the utero-sacral ligament. We
started to operate on patients
with urge urinary incontinence
and descensus of the vaginal
vault with the classical prolapse
operations. However, none of
them could cure urge urinary
incontinence. Only when we
decided to place the suspen-
sion on both sides of the pelvis
and placed them from the
introitus to the os sacrum did
we become successful [5].
During the years that followed
we improved the suturing

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

technique step by step. This
is drastically documented in
the time taken to perform the
operations, which decreased
from more than 3 hours to 75
minutes today. One very im-
portant step on that way was
the development of specially
designed tapes.

This operation was very effec-
tive for the treatment of urge
urinary incontinence. Until 2010
we operated on 561 patients
with urge urinary incontinence.
An overall cure rate of 77%
was established.

35 of these patients had the
severest form of incontinence.
They were “totally wet”.

No previous treatment had
helped them. Even when they
knew that our treatment was
experimental with no guaran-
tee for cure, they neverthe-
less asked for surgery. In the
beginning we observed that
after VARESA the urgency to
void had diminished but they
nevertheless lost urine. We
then decided additionally to
perform a trans-obturator-tape
operation (TOT) to establish

a fixation point in the anterior
compartment.

Thereafter, 27 of these 35
women (75%) became conti-
nent (“dry"”) again. From that
time on until the end of the

CBOJMT (ON3NYECKYH aKTUBHOCTb
BHE IOMa K MAHUMYMY.
MapmakoTepanus 31oro 3abonesa-
HUs ce6s He onpasaana, oHa MMLb
HEMHOTVM NpeBbILLANa no CBOEMy
pesynbTaTy adhekT 0T nnaue6o.
[lo ceroaHsLLHero aHs neveHne
3aKT04anoch B kaTeTepuaaumum
MOYEBOrO Ny3bIPsi UM HANOXXEHUN
MaHXeTbl Ha ypeTpy, KoTopas
61ok1poBanack crewmarnbHbIM
YCTPOWCTBOM, PasmeLLiaeMbIM Mog
KOXEM.

B 1991 rogy de Lancey noguepkHyn
BAXHOCTb NPaBUIbHOW aHATOMM-
4eCKOi huKcaLmm BaruHbl Ans
COXpaHeHus yaep>KuBaroLlen yHK-
unm [3]. C MOMEHTA M3MEHEHNS

ee (hopMbl BarmHa omkHa 6biTb
3achukcnpoBaHa nyboypeTpans-
HO¥ CBA3KOM C OJHOW CTOPOHbI

W yTepocakpanbHoM — ¢ Apyrom.

B 37101 MHTErpabHON TEOPUU
(Integral Theory) Petros cpasHun
TaKou cnocob ukcaumm ¢ ykpe-
NAeHMEM MOCTa, rAe 06a NunoHa
WUrpatoT 0AMHAKOBO BXKHYIO POSTb
B NOALEPIKaHWM NPONeratoLLei no
MOCTY aBTocTpagb! [4]. B cnyyae,
KOrAa TOHYC BaruHbl NafaeT HuUxe
KPUTUYECKOr0 YPOBHS, OT PELenTo-
POB PeHNEKTOPHOM 30HbI, pasme-
LLEHHOW MO KPa0 LIEeKM MOYEBOTr0
ny3bIpsi, HAYNHAETCS MMNYNbCALMS
curianos B LIHC, koTopasi uHTep-
NPETUPYETCS rONOBHBLIM MO3IrOM
KaK Mo3bIB K MOYENCTYCKAHWHO.

[poBeLs PS4 UCCnefoBaHuiA, ka-
CaroLMXCS HEAEPXKAHUS MOYM, Mbl
nonaraem, 4To Ans NeYeHus 3Toi

Hepep)xaHue Mouu

naTonorun 0cob0e BHUMaHWe CTOUT
yOenUTb 3aJHe TPETU ypeTpbl, a B
0COBEHHOCTY — MATOYHO-CaKparb-
HOW cBs3ke. BHayane Mbl ucnosb-
30BaM KNaccU4eckne METOLNKM
0onepaTUBHbIX BMELLATENLCTB ANs
NaLMEHTOB C yPreHTHbIM HeAep-
XKaH1eM MOYY 1 ONyLLIEHNEM CBOAA
Bnaranviia. OfHaKo Hu ofHa 13
HUX He U36aBuUna NaunMeHToB OT
MYUUTENBHBIX YPrEHTHbIX NO3bIBOB
K MOoYencnycKkaHuto. TombKo npu
chukcaumm cBS30K N0 06e CTOPOHI
Ta3a MeX Ay BXOAOM BO BRaranuiie
W KPECTLIOBOM KOCTbHO onepavmm
NpuHeCn 0bneryeHne 60MbHbIM U
3aKOHYMNIMCh MOJHBIM U3NIEYEHNEM
[5].

B nocnenyrwuliue roabl Mbl LWwar 3a
LiaroM CoBepLLUeHCTBOBAIM TEXHUKY
HaNOXXEHMs LIBOB. JTO KOPEHHbIM
06pa3oM U3MEHUIN0 NPOAOIKM-
TENbHOCTb CaMOro onepaTnBHOro
BMeLLaTenbCTBa, COKPaTMB €ro C
6onee 4eM 3 4acoB 0 75 MUHYT.
BaxxHeliLuyto ponb B COBEPLLEH-
CTBOBAHWM 3TOr0 METOAA Chirpana
pa3paboTka annonnacTUYECKnx
TIEHT.

OTOT ONepaTvBHbIN METOL NoKadan
yauBuTENbHbIE pe3ynbTathl. K 2010
rOAY Hamu 6bl1 MPOONEPUPOBaH
561 naumeHT. O6LMe nokasaTen
3hpeKTUBHOCTM coCTaBuM 77%.
Y 35 yenoBek 13 NpoonepupoBaH-
HOW rpynnbl 6bina AMarHoCTMpOBa-
Ha TSKEeNas CTeneHb HeflepKaHms
Mouu. [lo onepaT1BHOTO BMELLA-
TENbCTBA NOATEKAHNE MOUM Y HUX
MPONCXOAMNO HEMPEPBIBHO.
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Hepep)xaHue Mouu

observation period (24 months)
they remained absolutely
continent. They did not have
any problems with urinating
anymore. Since the results of
the study had not then been
published, all patients came to
our institution because of the
recommendations of the cured
patients. This was probably the
best confirmation of the results
in itself.

The results of our study show
that urge urinary incontinence
can be cured by surgery, even
the severest form - the “al-
ways wet" patients.

Stress urinary incontinence

can be cured by TVT or TOT.
Urge urinary incontinence has
not been cured as yet. How-
ever, our study demonstrates
for the first time that urge
urinary incontinence, too, can
be cured by surgery. The high
percentage rate of success
shows that we are on the right
track. Further studies must aim
to cure the remaining patients
or elucidate the factors respon-
sible for failure.
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Bce atu nauyMeHTbl cornacumcb Ha
JJ,aHHbIVI, NyCTb 3KCNEpPUMeHTaNb-
HbliA, METOA NEYEHUs, NOCKOMbKY
y>Xxe ucnpobosanu 1 ycnenu paso-
4apoBaTbCsa BO BCEX OCTabHbIX
CYLLECTBYHOLUMX U [JOBONBHO pac-
MPOCTPAHEHHbIX BapuaHTax.

Mpu NpoBeeHNUM NepBbIX 3KCnepu-
MeHTanbHbIx onepaunin VARESA
yAaBanoch u36aBuTb NaLmMeHTa OT
MMNEePaTUBHbIX MO3bIBOB K MOYeE-
WCMYCKaHMIO, HO HE3HAUMTENbHOE
NOATEKAHME MOYM NMPU 3TOM, TEM HE
MeHee, COXpaHAnoch. Toraa 6bino
MPUHSTO PELLEHWE UCTOMb30BATh
hacumanbHble UM CUHTETUYECKME
netnm (TOT, trans-obturator-tape
operation), ans 4ONONHUTENBHON
chukcaLmm Noj, ypeTpou W LLIEkon
MOYEBOr0 Ny3blpsi — Tak Ha3blBae-
Mble CIIMHIOBbIE OnepaLum.

B aTom BapuaHTe neveHus n3 35
XKEHLUMH Y 27 (75%) NONHOCTBLIO
MpeKpaTUnoch NOATEKAHNE MOYM.
C MOmeHTa onepaumm 40 KoHUa
nepuona HabmogeHus (24 mecsaua)
y NauUMEHTOK 60MbLUE He HAbMOAa-
N0Cb Kakux-nnbo npobnem ¢ Moven-
cnyckaHnem. OHuW 6bI NOHOCTBIO
WN3neYeHbl.

Department of Gynecology and
Obstetrics

Division of Urogynecology
University Hospital of Cologne

Mockonbky pesynbTaTbl MCCneao-
BaHusl He Bbinu onyBMKOBaHbI, BCE
nocnenytoLLe NauneHTbl y3Hamm
06 3TOW OMepaunm n3 pekoMeHAa-
Linii CBOMX pY3€ii 1 3HAKOMbIX, &
970 HaunyuLlee NOATBEPXKAEHME
YCMeLLHOCTH pa3paboTaHHoM
METOANKM.

PesynbTathl Hallero uccnefosa-
HUS MOKA3bIBAIOT, YTO YPreHTHOE
HeAep>XaH1e Mouu, BKIoYas
Hanbonee Taxernble ero HopMbl C
MOCTOSIHHBIM NOATEKAHUEM MOYUM,
MOXET 6bITb BbINIEYEHO XMPYprive-
CKuM nyTem. [lononHeHne 0CHOBHO-
ro OnepaTUBHOrO BMELLATENbCTBA
CNMHIOBbIMU (NEeTNEBbIMK) Ore-
paumsmu (TVT unu TOT) nosso-
NSIeT U3NeumMBaTh Takme opMbl
3a60/1eBaHms, KOTOpbIe A0 CHX NMOp
NOABEPranMCh ML CUMNTOMA-
Tuueckoi Tepanun. CTpeccoBoe
HEAEePXXaHWEe MOUM TakXKe MOXET
ObITb U3ne4eHo onepaunsmu TVT
nam TOT.

Bricokue nokasatenu aghdexTvs-
HOCTW METO/A yKas3blBaKT Ha To,
4TO HaLLW UCCNefoBaHNs — Ha
npasuiabHOM NyTW. [lanbHeiwne
MOMCKM HarpaB/eHbl Ha U3yyeHne
TeX Cryyaes, B KOTOPbIX onepaums
okaszanacb HeathPEKTUBHOM.
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Breast-Conserving Therapy:
Oncological and Aesthetic
Aspects

Breast-conserving surgery
(partial mastectomy) followed
by breast irradiation has
replaced modified radical
mastectomy as the preferred
treatment for early-stage
invasive breast cancer. The
20-year survival of partial
mastectomy with radiation is
not statistically different when
compared with modified radical
mastectomy in patients with
Stage | or |l breast cancer
[1,2]. Partial mastectomy
includes quadrantectomy (wide
excision), segmentectomy
(wide local excision) and
lumpectomy (local excision). In
a study comparing lumpectomy
with quadrantectomy, the
5-year incidence of in-breast
tumor recurrence was

higher in the lumpectomy
patients (8,1%) than in the
quadrantectomy patients
(3,1%) [3]. The incidence of
local recurrence depends
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Local Therapy
of Breast Cancer

Oncoplastic Surgery
and Intraoperative

upon the tumor margin status,
histology subtype, radiation
therapy, adjuvant medical
treatment, tumor biology, and
patient age [4]. Most local
recurrences occur at the site
of initial tumor excision or in
the same breast quadrant. In
general, during the first 10
years after lumpectomy with
radiation the recurrence rate is
about 1.4% per year.

Many studies suggest that
local control plays a crucial
role in overall survival. The
overview of the Early Trialists
and Collaborative Group
(EBCTCG ) approves that
differences in local treatment
that substantially affect local
recurrence rates would avoid
about one breast cancer death
over the the next 15 years for
every four local recurrences
avoided, and should reduce 15-
year overall mortality [5].

Therefore the standard
treatment for early breast
cancer comprises wide local
excision, sentinel lymph node
biopsy or axillary lymph node
dissection, adjuvant medical
treatment and radiotherapy to
the whole breast.

MecTHas

Pak MonouHoii xenesbl

Tepanus

paKa MOJIOYHOU

XeJie3bl

OHKONNacTUyecKue onepawuu u
WHTpaonepauuMoHHoe 06nyyeHue

KnioueBble cnosa:

paK MOMOYHO Xene3bl, MONoYHas
Xenesa, OHKonnacTuieckas xupyp-
rist MOJIOYHOM Xenesbl, NyyeBas
Tepanusi paka MONOYHOI Xenesbl,
MHTpaonepaLMoHHast yyeBast
Tepanus, paanauuoHHas BbICOKOO0-
3Has Tepanus

OpraHocoxpaHsiioLve onepaumm
Ha MOJI04HOIA xenese (MX)
OpraHocoxpaHsitoLLme onepaunm Ha
M (4acTnyHas MacTakToMus) ¢
nocneayoLmmM o6ny4eHuem ctanm
AOCTONHON 3aMEHO paimnKanbHON
MOAMMULMPOBAHHOK MACTIKTOMUM
W SBMAKOTCS Onepauusimm Bbibopa
Ha paHHeN CTafuu MHBA3UBHOMO
paka MOJI04HOM xenesbl. 20-neT-
HSS1 BbDKMBAEMOCTb NALUMEHTOB C

[ vunu [l cTapmamMm paka MosoUHOM
Xenesbl NOCMe YaCTUYHOM MACT3K-
TOMWM C NOCTELYHOLLMM KYPCOM
Ny4eBOM TEPanim no CPABHEHMKO C
MOAMMULMPOBAHHO pPafnKanbHOM
MaCTaKTOMMWEN CTATUCTUHECKM 3Ha-
YUMbIX pa3nuyni He umena [1,2].

YacTuuHas MacTaKTOMMS BKIOUAET
B ce65 KBAOPAHTIKTOMMIO (LLMPO-
KOE MUCCEYEHME), CErMEHTAKTOMUIO
(nokanbHoe 1cceyeHne cerMeHTa
M>K) 1 namnakTomu. (nokansHoe
NCCeYEHME — yAansSeTcs NnLLb
MOPaXXEHHBIN y4aCTOK M HEBOMb-
LLIOE KOMMYECTBO TKAHM MOSIOYHO

XENe3bl BOKPYT HEro).

B cpasHuTENLHOM MCCNEA0BAHMN
yacToTa peumansa 3abonesanus B
TeYeHUn NoCneayoLLmMx 5 neT oka-
3anacb 3HaYMTENbHO BbILLE NOCTE
namnakTomum (8,1%), yem nocne
KBazpaHTaKTOMNUK(3,1%) [3].

YacTota MeCTHbIX PeLnanBoB
3aBMCHT OT CTaTyca Xmpypru-
4eckoro kpas (no pesynbtatam
(hOTOAMHAMMYECKOTO KOHTPONS
paguKanbHOCTU UCCEYEHNS OMyXO-
M), TMCTOMNOMMYECKOro NOATUNA
onyxonu, 06bema ny4esoi Tepa-
NuK, aAEKBaTHOCTH a[ibOBAHTHOMO
neyenms, 6Monorun ONyxomnu 1 Bo3-
pacTa nauwmeHTa [4]. Hanbonbwee
KONIMYECTBO MECTHbIX PELNAMBOB
BO3HWKAET B MECTE NepBOHAYarb-
HOTO UCCEYEHMUSA OMYXOMN U B TOM
e KBaJjpaHTe MOJIOYHOM Xenesbl.
B uenom B Teuenme nepabix 10
NeT NOCNe NaMNaKTOMUK ¢ No-
CReLytoLLmMM 06/yYeHreM YacToTa
peunanBoB cocTasnset okono 1,4%
B rOA.

MHorwe nccnefoBaHus nokasblsa-
t0T, YTO NIOKAMbHbI KOHTPOMb HAL
Onyx0neBbIM MPOLECCOM UrpaeT
PEeLLALLYIO pofib B MoKas3aTene
06LLei BbKNBAEMOCTH NaumeH-
T0B. o AanHbIM Early Trialists u
Collaborative Group (EBCTCG),
afieKBaTHOCTb 1 CBOEBPEMEHHOCTb
NOKanbHOW TEpanum CyLIECTBEHHO
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Fig. 1: The dilemma in breast-
conserving surgery: oncological vs.
aesthetic aspects

A surgical dilemma in breast-
conserving treatment arises
because, on the one hand, the
breast surgeon needs a wider
excision to provide clear margin
and better local control of
disease, but on the other hand,
the surgeon wants to spare

as much tissue as possible for
defect closure and make the
resulting aesthetic outcome as
favorible as possible [Fig. 11.
Approximately 10% to 30% of
patients are dissatisfied with
the aesthetic result after partial
mastectomy with radiation
[6-8]. There are many possible
causes of aesthetic failure.
Tumor resection can produce
distortion, retraction, and
noticeable volume changes

in the breast. Changes to

the position of the nipple-
areola-complex can extenuate
asymmetry. Radiation can also
have a profound effect on the
breast (edema, skin erythema,
hyperpigmentation, fibrosis and
retraction) [Fig. 2].

Breast-Conserving Surgery:
the Oncoplastic Approach
To improve local outcomes
and aesthetic results in
breast-conserving surgery the
combination of a wide local
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The dilemma in breast-conserving surgery:
oncological vs. aesthetic aspects

Lumpectomy Segmentectomy Quadrantectomy Mastectomy

Residual tumor

cosmesis

excision with an immediate
partial breast reconstruction
has been considered a
decisive stage in the evolution
of breast cancer surgery.
This combination, so-called
"oncoplastic breast surgery”,
allows a wider resection of
the tumor with tumor-free
resection margins. Moreover,
good aesthetic results can

be achieved because of the
advantage of immediate
reconstruction of the partial
mastectomy defect [9,10].

Numerous surgical techniques
with tissue displacement

and tissue replacement have
been published with different
indications, incision lines and
suggested rotation techniques,
missing a systematic and
structured approach for
oncoplastic breast surgery [11].
During the last years we have
defined five reconstruction
principles in oncoplastic breast-
conserving surgery [12,13].
With these five principles we
were able to performe more
than 95% of all immediate
reconstructions of partial

resection margin

B/MSIET HA YPOBEHb PELIMANBOB W
no3BONsET U3bexarb CMePTENbHO-
ro MCX0Aa ANS KaXaoro YeTsep-
TOrO CAly4ast MECTHOrO peumanBa

W yMeHbLLUMTb 06LMIA NoKa3aTenb
CMEPTHOCTM B TEYEHWUM NOCNeayto-
wwx 15 net [5).

CTaHpapT neveHus paHHero paka
MOTOYHOM XKenesbl BKIIOYAET B
cebs WMPOKOE MECTHOE UCCEYEHNE
OMyXONW M OKPY>KAKOLLMX TKaHE,
61oncuo 030PHbIX NM0Y3N0B
WM UCCEYEHNE NOAMbILLEYHbIX
NMMEATUHECKNX y3n0B, afibloBaHT-
HOE NEYEHME 1 NOCHELYHOLNA KypC
Ny4eBON TEpanmu.

Xvpypruyeckas Aunemma B opraHo-
COXpaHsitoLLMx onepaumsix Ha MX
COCTOWT B TOM, YTO, C OfHOW CTO-
POHbI, 60MEE LLIMPOKOE UCCEYEHNE
Mo3BONSET 06ECMEYNTH HAUNYULLYIO
BbIXKMBAEMOCTb W HaUMEHbLLWIA
puCK peumavsa 3abonesanus, a

C pYroi — XvMpypry ctapatoTcs
COXPaHNTb KakK MOXHO B0MbLue
300poBoii TkaHn MXK ans makcu-
ManbHO BO3MOXHON MUHUMM3ALMH
acTeTnyeckoro dedpexra (Puc. 1).
[MpnbnuautensHo ot 10% Ao 30%
NaLMEHTOB HE[OBOMbHbI 3CTETUYE-
CKOW CTOPOHOIA pesynbTarta nocne

Pak MonouHoii xenesbl

Puc. 1: lunemma B opraHocbeperatoLLeit
XMPYPritv MONIOYHOM XKenesbl: OHKONOrns
VS. 3CTETUYECKUX aCreKToB

YaCTWUYHOM MACTIKTOMMUM C MOCne-
AyrowmmM o6ayyenHnem [6-8]. Ha ato
€CTb Lienblid psi NpuynH. Pesexuus
ONyX0mnu MOXET NMPUBECTM K UC-
KaXXEHWI0, CTArMBaHMIO, 1 3ameT-
HOMY YMEHbLUEHIO 06beMa rpy an.
VI3meHeHne NonoxeHns cocka v
apeosibl MOXET CMArYUTb acuMMe-
Tputo. PaguaumnoHHoe o06yyerre
TaKkXXe MOXEeT 0KasaTb CUNbHOE He-
raTMBHOE BAUSIHME HA BHELUHWIA BAL
MOMOYHOW Xenesbl (0TeK, spuTema
KOXW, runepnurmeHTauns, nbpos
W peTpakums) (Puc. 2).

OpraHocbeperatoLyue onepawum
Ha M)X: oHkonnacTuyeckuii
noaxoAa

B kayecTBe 04HOr0 13 3TanoB 380-
TIOLMM XMPYPrin paKa MofoYHOM
Xenesbl paccMaTpuBancs BapuanT
COYETaHNs LLIMPOKOT0 MECTHOrO U1C-
CeYeHNst C 0OfHOMOMEHTHON YacTmny-
HO PEKOHCTPYKLMEI rpyam Ans
LOCTUXKEHWS HaWMyuLLnX pesynbTa-
TOB 3(h(PEKTUBHOCTM M 3CTETUYE-
CKOW YCMELUHOCTM onepaumn. 370
coyeTaHue, TaK HasblBaeMas
OHKOMNACTUYECKas XMpyprus rpyau,
No3BOASET NPOBOAUTL 6ONEE LUMPO-
KYH0 pe3ekumio OnyXonin. XopoLUuid
9CTETUYECKMA pe3ynbTar fOCTH-
raeTcs 3a c4eT 0JHOMOMEHTHOM
PEKOHCTPYKLUMM 06pa3oBaBLLerocs
BCNEACTBNE MACTIKTOMMN fedpekTa
[9, 10].
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mastectomy defects during
breast-conserving surgery,
resulting in optimized local
and aesthetic outcomes. The
oncoplastic reconstruction
principles of partial
mastectomy defects during
breast-conserving surgery are
as follows:

1.Glandular rotation [Fig. 3]

2.Dermoglandular rotation
[Fig. 4]

3. Tumoradapted reduction
mammoplasty [Fig. 5]

4. Thoracoepigastric flap

5. Latissimus dorsi flap [Fig. 6]

To determine which oncoplastic
reconstruction principle is

best for the individual patient
with breast cancer, the size
and location of the expected
tumor resection, the distance
between tumor and overlying
skin, and the ratio of breast
volume to resection volume
must be appreciated.

Breast-Conserving Therapy:
Improving Local Outcome
with Intraoperative Boost
Radiation?

Adjuvant whole-breast
radiotherapy after breast-
conserving surgery greatly
reduces the risk for in-breast
recurrences and improves
overall survival over breast-
conserving surgery alone
[1,2]. Usually the whole breast
is irradiated with a dose

German  Hewewon)
Medical vemmHcion
Journal YpHAN

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Fig. 2: breast-conserving surgery without oncoplastic technique —

aesthetic failure

Puc. 2: OpraHoc6eperaroLLas onepawms Ha MONIOYHOM xeneae 6e3 OHKOMNacTUYECKON
TEXHWUKM — 3CTETUYECKN HEYAA4YHOE BMELLATENbCTBO

Fig. 3: Segmental resection and glandular rotation
Puc. 3: CermeHTapHast pe3ekuusi v potauust Kenesbl

Pak MonouHoii xenesbl

HecMOTps Ha MHOrOUMUCTIEHHbIE
ny6nmMkaumm METOLOB OHKONACTH-
4ecKOoW XMpyprim, Npeanonarato-
LUMX CMELLIEHME 11 MOCNELYIOLLYHO
3aMeHy TKaHew, YyeTkas cuctema-
TMKa B 9TOM BOMPOCe OTCYTCTBYET
W noHbIHe [11]. B nocneaxme rogsl
ObINK BblAENEHbI NATb METOAMK
OHKOMNAaCTUYECKON PEKOHCTPYKLMMN
Mp¥ OPraHOCOXPAHALLMX onepauy-
X Ha MONOYHOW xenese [12, 13].
Bnarofaps aTuM 5 MeToaMKaM Ham
yAarnock NPOBECTU HEOTNIOXHYHO
PEKOHCTPYKLMKO MOJIOYHOM Xenesbl
6onee yem B 95% BCex opraHocoe-
peratoLmMx MacTaKTOMWIA, 1 nony-
UWTb ONTUMASIbHBIE PE3YNbTATbI,
Kak B TepaneBTU4eCKOM, TaK 1 B
3CTETUYECKOM NMaHe.

Buaibl pekoHCTPYKLMM MONOYHON
XEne3bl NOCEe MaCTIKTOMMUM:

1. PoTaums xenesb! (Glandular
rotation) (Puc. 3).

2. [lepmatoxeneancras potaums
(Dermoglandular rotation) (Puc. 4).
3. PepyxumonHas mammonna-
ctvka (Tumoradapted reduction
mammoplasty) (Puc. 5).

4. MammonnacTuka ¢ Mcrnonb3o-
BaH1eM TOPaKo3NMracTpaabHOro
nockyTa (Thoracoepigastric flap).
5. MammonnacTtvka ¢ ucnonb3oBa-
HWEM LUMPOYAIALLIEN MbILLLbI CMIVHBI
(Latissimusdorsi flap) (Puc. 6).

Y106b1 N0SO6PATHL ONTUMASIBbHBIN
AN JaHHOT0 NavmeHTa cnocob
OHKOMMACTUYECKOI PEKOHCTPYKLINK,
YUMTBIBAKOT pasmep 1 MECTOMO-
NO>XXeHue onyxonu, 06bem 3anna-
HUPOBAHHOW Pe3eKuuu, paccTo-
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of 50-566 Gy. An additional
dose escalation to the tumor
bed as a boost reduces the
local relapse rate in selected
patients. The European
Organization for Research and
Treatment of Cancer (EORTC)
boost-trial, reported a local
recurrence rate of 4.3% at 5
years [14]. However, there

is a considerable risk for
geographic miss when the
tumor bed boost is provided
months after surgery. It has
been estimated that the
externally delivered boost may
partially miss the target volume
in approximately 20-90% of
cases, especially in oncoplastic
tissue displacement
techniques.

Recently, the concept of
intraoperative radiotherapy
(IORT) as boost during
breast-conserving surgery

has been introduced using
different techniques [15-

18]. In the Breast Center

of the University-Hospital
Cologne a mobile IORT device
generating low-energy x-rays
(50 kV) is used since 2010 for
intraoperative boost radiation in
non-lobular breast cancer. This
IORT-system is applicable to all
predefined oncoplastic breast-
conserving surgery principles
[Fig. 7.

After oncoplastic wide local
exzision (segmentectomy) of
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Fig. 4: Segmental resection including skin resection and dermoglandular rota-

tion

Puc. 4: CermeHTapHaﬂ pesekuuns ¢ pesekumeﬁ KOXW ¥ aepmatoxxenesncras potaums

Fig. 5: Segmental resection including Nipple-Areola-Complex combined with
tumoradapted reduction mammoplasty (here: breast cancer in central position
in the right breast)
Puc. 5: CermeHTapHast pe3ekuusi ¢ COCKOBO-anBEONSPHLIM KOMMIEKCOM B COYETaHNM C
MamMMONNaCcTUKON B CAlyuae LEHTPaNbHOT0 paka npasoil MOMIOYHOM Xenesbl

the tumor, the applicator of the
mobile device Intrabeam (Carl
Zeiss Surgical, Oberkochen,
Germany) is placed into the
tumor bed. Using purse-string
stitches the segmentally
oriented resection margins of
the tumor bed are narrowed
to the spherical applicator.

To prevent skin toxicity, skin
margins were everted before
starting IORT. Thereafter,

a single dose of 20 Gy is
provided at the applicator
surface [Fig. 8]. After complete
wound healing and/or
chemotherapy whole-breast
radiotherapy is initiated. The
median treatment time of the
boost intraoperatively is 30
minutes. Outpatient treatment
is shortened by 1-2 weeks as

SHUE MEX Y OnyXOSbO W KOXeEN
(rmy6uHa pacnono>xeHus HoBOOG-
pa3oBaHus). CooTHOLLEHME 06beMa
peseKLmMn 1 06bema rpyam Takxke
MPYHUMAETCS BO BHUMAHWE.

Bnusiet nu 6onee MHTEHCUBHOE
MHTpaonepaunoHHoe obny4eHune
Ha pe3ynbTaTbl OPraHoCOXpaHsi-
IoLMX onepaLmii Ha MONOYHOM
wenese?

ALbHOBaHTHAs Ny4eBas Tepanus
BCEW MOMOYHOW XXenesbl Nocne op-
raHocbeperaroLero onepaTmBHOro
BMELLATeNbCTBa B 3HAUMTENLHON
CTENEHM CHIKAET PUCK MECTHBIX
PELMANBOB M NOBLILLAET YPOBEHb
061LLel BbIXXMBAEMOCTM TakuUX
nauvenTos [1, 2]. Kak npasuno,
MOJI0YHas xenesa obnyyaercs
10301 50-56 I'p. O6ay4eHe 30HbI
noXa yfaneHHown onyxonu B 6onee

Pak MonouHoii xenesbl

BbICOKMX [103aX CHUXKAET 4acToTy
MECTHOr0 PELMANBIUPOBAHMS Y
OTAENbHbIX MAuUMEHTOB. 10 AaHHbIM
Esponeiickoit Opranusauum no
UCCNEAOBaHNAM W NIEYEHNO paka
(EORTC), yacToTa Takux peunam-
BOB B TeYeHWe 5 neT coctaBnseT
4,3% [14]. OpnHako cywecTtsyeT
PUCK, YTO JTOXKE ONYXONn MOXXET
CMECTUTLCS B TEYEHNE HECKOMbKMX
MECSLEB NOCNE XMPYPruveckoro
BMeLLaTenbCTBa. bbino nofcuuTa-
HO, 4TO CMELLEHNE BHELLIHMX rpaHuL
N0Xa OMyXONK W, KaK CNEACTBUE,
Henonagaxue npu 065y4eHnn aToro
yyacTka npoucxoaut B 20-90%
Cny4aes, 0cO6EHHO Npy NpoBe-
AEHUN OHKOMAACTUYECKON PEKOH-
CTPYKLMW CO CMELLEHNEM TKAHEN.

B nocnegHee Bpems B pamkax
KOHLENLMN MHTPAONEPaLMOHHON
nyyesoit Tepanum (IORT) ¢ uenbto
NOBbILLEHNS PE3YNbTATUBHOCTY
OPraHoCOXpaHAKLLMX onepauui
Np¥ pake MOJIOYHON Xenesbl
Oblrm pa3paboTaHbl pasnuyHble
METOANKM ee peanu3auum [15-18].
B MamMMonornieckom LeHTpe npu
YHusepcutete KenbHa ucnonbay-
eTcs nopTaTvBHbIA npubop IORT,
rEeHepuPYHOLLMA HU3KO3HepreTuYe-
CKue peHTreHoBckue nyyn (50 kB).

IORT BBefeH B akcnyaTauuto ¢
2010 r. ons NpoBEAEHNS UHTpaAoNe-
PaUMOHHOT0 06/1y4eHNs BHEOMb-
KOBOr0 paka MOJIOYHOMN XXenesbl.
IORT-cuctema npumeHuma ans
BCEX CNy4YaeB OpraHocheperaroLLmx
onepawyit Ha rpyau ¢ 0{HOMOMEHT-
HOW C PEKOHCTYKLMEN MONOYHOM
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a result of the omission of the
external-beam boost.

To date, there have been only
a few publications of studies
with short-term follow-up

in which IORT, provided as

a boost, demonstrated the
potential to prevent local
recurrences in early breast
cancer (2.6% at b years) with
good to excellent cosmetic
results [19].

Additional open questions
are the lack of the final
histopathologic report when
IORT is applicated, the
uncertainty regarding the
definition of the resection
margins, and the resected
irradiated volume after repeat
resection.

Conclusion

Local outcome and overall
survival of breast cancer

is depending on tumor
biology, tumor burden and
therapy strategy. Today,
breast-conserving surgery

in combination with whole-
breast radiation and external
boost radiation is the standard
of care for early-stage breast
cancer. To further improve the
local and aesthetic outcome
of breast-conserving surgery,
a concept of five oncoplastic
principles to reconstruct partial
mastectomy defects was
developed and introduced in
our Breast Center. In our view,
oncoplastic breast-conserving
surgery with intraoperative
boost radiation (followed by
external whole-breast radiation)
and evidence-based adjuvant
medical treatment (according
to international guidelines)
leads to an optimized local
outcome translated into
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Fig. 6: Hemimastectomy and recon-
struction with latissimus dorsi flap
Puc. 6: F'emMuMacTekToMNS U PEKOHCTPYK-
LMs C MCNOMb30BaHMEM LUMPOYAIALLE
MBILLILbI CIUHBI

Fig. 7: Mobile IORT Intrabeam-System, 50 kV x-ray, spherical applicator, 20 Gy
at applicator surface, 6 Gy in 10 mm tissue depth

Puc. 7: MobunsHas cuctema IORT Intrabeam-System, 50 kB peHTreH, cdepuyeckiuia
annnukarop, 20 ['p Ha NoBepxHOCTW annamnkatopa, 6 ['p Ha 10MM B rny6b TkaHm

Pak MonouHoii xenesbl

KEeNe3bl, BHe 3aBUCUMOCTH OT
BbIGPAHHOIO THNa PEKOHCTPYKLMK
(Puc. 7).

lMocne NpoBefeHus WHPOKOro
MCCEYEHNS OMYXONK (CermMeHTaK-
TOMUM) anmnamukaTop MOBUILHOTO
ycTpoiicTga Intrabeam (Carl Zeiss
xupyprudeckue, Oberkochen,
['epmMaHmsi) MOMELLAETCS B NOXE
onyxonu. C NOMOLLbH KUCETHOrO
LWBa Kpast NPOBEAEHHO CermMeH-
TapHO OPVEHTUPOBAHHO PE3EKLNM
NoOATArMBAKOTCS K Chepuyeckomy
annnvkatopy. [ns 3awmTbl KOXH
OT BPELHOr0 BO3LENCTBMS 06-
Ny4eHNs ee Kpasi BbIBOPA4MBAKIT,
Npexae YeM HayaTb ceaHc npu-
meHeHus IORT. OpHopasosas gosa
B 20 ['p HanpasnseTcs Ha NoBepXx-
HocTb annnukatopa (Puc. 8). MNMocne
MOJHOTO 3a>KMBNEHMS PaHbl W/
XMMUOTEPANMN HAYMHAKOT KYpPC
paamaumnoHHoro 06nydeHus Bcei
MOBEPXHOCTH MOPAXEHHOW rpyau.
[MpoJoMKUTENBHOCTL MHTPAONE-
PALMOHHOTO 067y4EHNS B BbICOKMX
posax coctasnset 30 muH. Meproa
ambynaTopHOro NeYeHme cokpa-
Laetcs Ha 1-2 Heaenu, 3a cyet
COKpaLLeHns Kypca AMCTaHLUMOHHON
Ny4eBOM Tepanuy.

Ha cerofiHsILUHKiA AeHb CyLLecTByeT
He TaK y>K MHOro ny6nvkaumi,
OCBELLAOLLMX KPATKOCPOUHbIE
NOCNEeACTBUS MHTPAONEPALMOHOrO
067y4eHus B BbICOKMX [03aX Npu-
6opom IORT B BuAe NpeaoTBpaLLe-
HWS MECTHbIX PELIMAMBOB HA PaHHMX
CTafmsx paka MOMNOYHOM XKENesbl
(2,6 % 3a 5 neT) B coveTaHUm ¢
XOPOLUMM KOCMETUYECKNM Pe3ynb-
Tatom [19].

Taxxe 0cTaeTcs 0TKPbITbIM BO-
MPOC OKOHYATENbHbIX BbIBOAOB O
FMCTONOrMYECKOM UCCTIeA0BaHNM
pe3ynbTatoB ucnonb3oBanus IORT.
OTCyTCTBYET €ANHOE MHEHNE O
nopsaKe ONpeeneHus pesexkun-
OHHOr0 NoAst 1 o6bema 06:y4eHus
nocne NOBTOPHOW PE3EKLNM.
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an improvement of overall
survival, and results in a
better aesthetic outcome in
breast-conserving therapy.
In Germany, a number of
gynecologists have sub-
specialized in oncoplastic
breast surgery — following
the tradition of gynecology
in translational, clinical and
surgical research of breast
cancer.
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[lpuMeHeHUe MarHuTope-

Magnetic Resonance-
Guided High Intensity
Focused Ultrasound
(MRgFUS) for Minimal
Invasive Ablation of
Uterine Fibroids

Key Words: Uterine Fibroid,
Focused ultrasound (FUS),
High-intensity focused ul-
trasound (HiFU), MR guided
focused ultrasound (MRgFUS),
MRI

Uterine fibroids are very com-
mon benign tumors of the
uterus and arise from uterine
smooth muscle cells under the
influence of the female sex
hormone estrogen (6). They
occur almost exclusively in
women in their reproductive
age (5). The etiology for uterine
fibroids is not fully understood,
however, genetic factors seem
to be of importance (5), be-
sides the hormonal influence.

Symptoms

Almost 40-70% of Caucasian
women within their repro-
ductive age develop uterine
fibroids (6), many of which
remain undetected, since
uterine fibroids often do not
cause symptoms. Therefore,
uterine fibroids are frequent
incidental findings on a routine
gynecological examination.
Depending on their size and/
or anatomical site, fibroids may
result in symptoms, especially
menstrual disorders such as

irregular, excessive or pro-
longed bleeding, pain as well
as abdominal or pelvic discom-
fort (6). If uterine fibroids exert
pressure on the urinary bladder,
they can cause strangury or
aconuresis.

Diagnosis

Besides a thorough gyneco-
logical clinical examination,
ultrasound, hysteroscopy, and
laparoscopy are carried out as
well as magnetic resonance
imaging (MRI) in more complex
cases (6).

Therapy Options

As long as patients do not suf-
fer from symptoms or have the
unfulfilled desire for a child no
dedicated therapy is required
(6). Follow up examinations are
nevertheless recommended in
order to monitor the potential
growth of the tumors.

In case of major symptoms
caused by uterine fibroids,
hysterectomy is still the most
frequently used therapeutic
option. Recently, laparoscopic
and hysteroscopic methods
have been introduced allowing
to preserve the uterus. Mini-
mal invasive therapy options,

®dubpommoma MaTKu

30HaHCHO KOHTpoONupye-
Moro (oKycuMpoBaHHOI0
ynbTpassByka (PY3-MPT)
anst MUHUMHBaA3UBHOM
abnauMm MMOMbI MaTKK

KntoueBble cnosa: M1oma MaTku,
(POKYCMPOBAHHBIN YNbTPA3BYK
(DY3), BLICOKOMHTEHCHMBHBIN (O-
KycupoBaHHbIit ynbTpassyk (HIFU),
MarHMTOPE30HAHCHO KOHTPONMpYe-
Mblii MR choKyCMpOBaHHbIN ynbTpa-
38yK (OY3-MPT), MPT

MuoMbI MaTKV 3aHUMAtOT NMAMPY-
tOLLME NO3WLIMM MO PACTIPOCTPAHEH-
HOCTY Cpeay LOOPOKAYECTBEHHbIX
onyxoneVl MaTKu 1 BO3HUKAOT

M3 MaTO4HbIX rMagKOMbILLEYHbIX
KNeToK MOA BAINSHUEM XEHCKOr0
MnonoBoro ropMoHa acTporeHa [6).

OHM BCTPEYAOTCS MOYTH UCKIHOUM-
TENbHO Y XXEHLLUMH B PENPOAyKTUB-
HOro Bo3pacra [5]. HecMoTps Ha
9T0, 3TMONOTMS MUOMbI MaTKW 0
KOHL@A He BblsicHeHa. [ eHeTuueckue
(haKTopbl, O4EBMAHO, UTPAKOT CyLLe-
CTBEHHYHO POfib B Pa3BUTHM 3TOMO
3abonesaHus [5], HO, KpOME TOrO,
He CTOMT 3a6bIBaTb M 0 FOPMOHaTb-
HbIX BIMSHUSIX.

CuMNTOMBI

Moyt 40—70% KaBKA3CKUX >KEH-
LLMH PEenpoAyKTUBHOIO BO3pacTa
CTpasaroT MMOMO# MaTky [6],
MHOTME 13 KOTOPbIX OCTAOTCS HE
LMarHOCTUPOBAHHbIMM, NOCKOMbKY
4acTo NPOTEKAT 6ECCUMMTOMHO.
BbisiBNEHMe MMOMbI 3A€Ch Yalle
MPOUCX0ANT CIy4aiHo, B Xofe

06513aTENbHOr0 rMHEKONOrN4ecko-
ro ocMoTpa. B 3aBucuMocTu 0T
pa3mepa, MMOMa MOXXET NPUBECTH
K NOABNEHUI0 PA3/IMYHbIX CUMNTO-
MOB, YalLle BCEr0 — 3TO HapyLUEHus
MEHCTPYanbHOro Umkna, Takue

Kak HeperynspHble, Ype3amepHble
WK BAUTenbHble MeHapxe, 60NM B
ab0M1HanNbLHOK 061acTy, Ta30BbIn
anckomdopr [6]. Ecnn HoBoobpa-
30BaHne MaTkn jaBUT Ha MOYEBOA
Ny3blpb, OHX MOTYT BbI3bIBATb
60NE3HEHHOE MOYENCTYCKaHWE UK
3Hypes.

[LnarHos

[ToMUMO TLLATENBHOMO FTMHEKOMO-
rm4eckoro ocMoTpa, Y3W, ructepo-
CKOMWK, B BOMEE CNOXHbIX CyYasx
MPUMEHSIIOT NanapoCcKonuK, Mar-
HWUTOPE3OHAHCHYO TOMOrpacunto
(MPT). [6]

MeToAbl neyeHus

[Moka naumeHTbl He cTpajaroT OT
CUMMTOMOB W He NNaHUPYIOT Bepe-
MEHHOCTb, B CrieL1anbHOM Tepanim
HeT HeobxoaMMocTH [6]. Tem He
MEHEE, XKEHLUMHA [OMKHa OblTh
0653aTenbHO NOCTaBNeHa Ha auc-
MaHCEPHbINA y4ET ANS KOHTPONS 3a
NoTeHUManbHLIM POCTOM ONyXOJu.

B cny4ae cepbesHbix CMMMTOMOB,
BbI3BaHHbIX MAOMOI MaTKM, TUCTE-
P3KTOMUS 10 CHX MOP OCTaeTCs
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such as catheter embolization
of the uterine arteries (Uterine
Fibroid Embolization, UFE) and
focused ultrasound ablation
using MRI-guidance are novel
and patient friendly alternatives
without the need of surgery
(see table 1).

Therapy with anti-estrogens or
gestagens may in some cases
cause shrinking of the fibroid
and therefore an ameliora-

tion of the clinical symptoms.
However, hormone therapy is
controversial and should not
be administered for a long time
(it is usually limited to some
months) and is only indicated in
patients with completed family
planning (6).

Myomectomy is mostly per-
formed laparoscopically in day
surgery institutions or seldom
via laparotomy. The convales-
cence period after laparoscopic
enucleation is reported to be
about two weeks (6).

The uterus remains intact,
future pregnancy may be possi-
ble. In case of multiple uterine
fibroids hysterectomy is often
suggested, a hospital stay of
up to 10 days is necessary
followed again by a convales-
cence period of an average six
weeks. Hysterectomy is the
larger and far more invasive
surgical procedure and up to
43% of the patients were not
satisfied with the results of this
therapy (6).
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UFE is a highly effective mini-
mal invasive treatment option
with a low incidence of major
complications. Postemboliza-
tion syndrome following UFE
can be readily managed with
analgetic and antiemetic treat-
ment. Ovarian insufficiency

is an infrequent complication
which can be prevented by
meticulous analysis of vascular
anatomy (communication of
uterine arteries with arteries
supplying the ovaries) and
careful embolization technique.
The convalescence period after
catheter embolization is about
two weeks (4, 6).

Patient Selection

Patient selection for MRgFUS
therapy is always an individual
medical and patient oriented
decision. With a diagnostic
MRI study the location and lo-
calization of the fibroids as well
as the anatomical situation has
to be assessed. Patients with
pace makers, cardiac defibrilla-
tors, cochlear implants, insulin
pumps or other electronic
implants must be excluded as
they cannot undergo MRI for
safety reasons (2).

Pregnancy is another contrain-
dication for the procedure and
in case of a future intended
pregnancy or non completed
family planning the published
data is still too limited as to
recommend MRI-HIFU.

Haubonee YacTo UCTOMb3yeMbIM
BapuaHToM NneveHns. B nocneaHee
BPEMS MCMOJb30BaHME COBpE-
MEHHbIX 11anapo- 1 r1cTepocKo-
NUYeCKNX METOAOB NO3BONSET
COXpaHuTb MaTky. MuHMMHBA3NB-
Hble BapWaHTbI Tepanuu, Takue

Kak KkareTepHas am6onusaums
MaTouHbix aptepuia (Uterine Fibroid
Embolization, UFE)  ynbTpassyko-
Bas abnsaums nog KoHTponem MPT
COCTaBNAKOT Hanbonee 6e30nacHyto
1 9PChEKTUBHYIO anbTepHATHBY,
No3BONSOLLYHO M36exarb one-
pauwm (cm. Tabn. 1). Tepanus
AHTMICTPOreHaMm in rectareHa-
MM B HEKOTOPbIX Cyyasx MOXeT
BbI3bIBATb YMEHbLLEHWE PASMEPOB
MWOMbI 1, CEA0BATENbBHO, MPUBO-
ANTb K CrNaXXMBaHNI KIIMHNYECKMX
cumnTomoB. OHAKo ropMOoHarbHast
Tepanus UMeeT MHOXECTBO Npo-
TUBHVKOB B Kpyrax CneuvanucTos,
MOCKObKY OHA HE MOXET npu-
MEHATLCS Ha NPOTSHXKEHWM JONTOr0
BPEMEHM (3a4aCTYH0 KYpC OrpaHm-
YMBAETCS HECKONbKUMM MECALAMM),
nokasaHa ToMbKO NaumeHTam,

HE NAaHUPYIOLLMM NOMOSHEHWE B
cembe [6).

MWOM3KTOMMS yalLle BCEro BbINo-
HSETCS NanapoCKOMMYECKH, Kak am-
GynatopHas npoueaypa («xupyprus
OLHOrO [HS1»), U 3HAYUTENBHO pexe
— yepe3 nanapoTomuto. Meprog Bbl-
3A0POBMEHNS NOCAe NanapocKony-
4eCKON MUOM3KTOMMK COCTaBNsSeT
OKONO ABYX Hepenb [6].

Mpy 9TOM MaTKa OCTAETCS He-
TPOHYTOM, OCTABNSAS XEHLLMHE
BO3MOXHOCTb 3a6epeMeHeTb B

®dubpomuoma MaTku

OynyLiem. B cnyqae MHOXeCTBEH-
HbIX MMOM MaTKM YaLLe BCero
nauMeHTKam npeanaratoT npo-
BeaeHne ructepakTommu. Mocne
TMCTEPIKTOMMUM NPedbiBaHue
nauneHTKn B KInHuke 3aHumaet 10
[Hel, Ha NOJHOE BblI30POBNEHME,
B CPELHEM, YXOAUT

LecCTb HeAenb. [MCTepakToMuMs 8-
nseTcs ropasgo 6onee pasBepHy-
ThIM 1 CEPbE3HBIM XMPYPrUYECKUM
BMeLLaTeNbCTBOM, [0 43% 60Mb-
HbIX OCTAOTCA HE YA0BNETBOPEHI
pesynbTatamu 310K Tepanum [6].

Om60nm3auns muombl Matku (UFE)
ABNSETCS BbICOKOI(PEKTUBHBIM
MWHUMHBA3MBHbLIM METOZJOM
NEYEHNS C HU3KOW 4acTOTOM
CEPbESHbIX OCNOXHEHWH. CuM-
MTOMbI MOCTAMOONIN3ALMOHHOTO
CMHEPOMA JOCTATO4HO NIErko ObiTh
B351Tbl NOA KOHTPOSb C MOMOLLbHO
aHanbreTMKOB U NPOTUBOPBOTHbIX
npenaparos.

OyHKUMOHANbHAS HEAOCTATOY-
HOCTb SIMYHUKOB SABNSIETCS PEAKUM
OCOXXHEHWEM, KOTOPbIE MOXHO
npeaoTBpaTUTb, NPOBEAS TLLa-
TerbHbIi aHaN3 CoCcyANCTON
aHaTOMWM (Ha OCHOBAHWM AaHHBIX O
Konnatepansax MaTo4HbIX apTepu,
CHab>XArOLLMX SUYHUKM) Nepe;
npoBeAeHreM npoleaypsl. Mepros
BbI3JJ0POBMEHIS NOCNE KAaTETEPHON
3MB0NN3aLmMN COCTaBNSET OKOMO
ABYX Hefernb [4, 6].

OT160p nauueHToB
Ot6op nauuenToB ans OY3-MPT-
abnsuumn TpebyeT CTPOro UHAWBK-
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Table 1: Survey of the most common
approaches to myoma therapy based
on Levy (6).

A preprocedural MRI scan is
needed to identify size, num-
ber, location and vascularization
of the uterine fibroids. The
diameters should not exceed
10 cm and there should be no
more than 6 fibroids (fig. 1) (1,
3). Fibroids with a high blood
supply are, in comparison with
skeletal muscle, bright on T2-
weigthed images (fig. 2) (1, 3).
In those cases success rate is
inferior to in fibroids with lower
signal intensity on T2- weight-
ed images, which is indicative
of reduced vascularity. HIFU

is not recommended if the
distance between the fibroids
and the skin exceeds 12 cm, if
there are scars or bowel loops
in the beam path (1, 3).

Magnetic Resonance-Guided
High-Intensity Focused Ultra-
sound (MRgFUS)

MRgFUS combines two non
invasive methods: MRI and
ultrasound. MRl is used for
planning and procedure control
(7), ultrasound for the tumor
ablation. MRgFUS does not
require hospitalization but

only an observation period of
about two hours following the
procedure and allows an early
return into daily life. It usually
takes only one day to resume
daily activities (6). Moreover,
no scars are created.

MRI allows for three-dimen-
sional imaging of the uterine
fibroid which is used to plan
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Survey of the Most Common Approaches to
Myoma Therapy Based on Levy (6)

Therapy
Option

Non-
surgical

Hormonal
Therapy

Definitive
therapy

Hysterectomy

Preserves
fertility

Myomectomy /
-enucleation

¢ laparoscopic
¢ transabdominal

Non-
surgical

Uterine artery
embolization

HIFU/MRgFUS | Non-

surgical

the procedure, defining the
optimal approach as well as
the ablative tissue volume.
With MRgFUS the target tissue
is heated up to 60 -80°C, the
fibroid becomes necrotic and
shrinks during the following
weeks. Depending on the size
and number of the fibroids the
procedure takes 2-4 hours.

Usually non-steroidal anti-rheu-
matic drugs (NSAR, for exam-
ple Ibuprofen) are sufficient for
pain control during and after
the intervention. Additionally a
mild sedation may be adminis-
tered; but the patient should be
able to report pain or com-
plaints during the procedure.

Advantages | Disadvantages | Future

Hypogonadism,| Depending
fibroid growth

upon

discontinuing

therapy

Infertility, long
convalescence
period

Recurrence,
surgical
complications,
incomplete
treatment

Postemboli-
zation
syndrome,
ovarian
insufficiency

Not suited for
all patients,
recurrence

Approximate
Pregnancy | Recovery
Time

Yes
1-2 weeks
6-8 weeks

-

So far not
advised

AyanbHoro noaxoaa. C nomoLLbio
anarHoctieckoro MPT-uccnefo-
BaHus ONPEAEeNsIOT Pacnonoxe-
HWE, TOYHYHO TOKANM3aLUMo MUOMBI,
MPEANONOXMTENbHBIA 06BEM UC-
CEYEHNS, a TaKXKe aHaTOMUYECKIe
[eTanv (pasmeLLeHne CoCyamcTbIX
Konnatepanei u T.4.).

[TaumeHTam, nepeHecLLM nepe-
Cafiky OpraHoB, MMMNaHTaumo
cepaeyHbIX LedpmbpunnsTopos,
KOXNeapHbIX UIMMNIAHTATOB, MHCY -
HOBbIX MOMI U APYTHX ANEKTPOH-
HbIX Yy>KEPOAHbIX YCTPOWCTB 13
coobpaxxeHni 6esonacHocT MPT
NpoTMBONOKa3aHo [2]. bepemen-
HOCTb TaKXXe SBNSETCS CTPOrUM
NPOTUBOMOKA3aHWeM ANS NpoBee-
HWS 3TOW NpoLeaypbl.

®dubpommoma MaTKu

Tabnuua 1: O630p Hanbonee pacnpo-
CTPaHEHHbIX NOAX0A0B K NIe4YeHN0 MUOMbI
Matku, no Levy [6].

Onucanus cnyvaes NPUMEHEHNs
®Y3-MPT nepes nnaHupyemon
6EepPEMEHHOCTBIO EANHUYHBI 1
CTMLLKOM PELKN ANs TOro, 4Tobk!
PEKOMEH/0BaTb 3Ty MPOLIELYPY.

Mo maHHbIM anarHocTuyeckon MPT,
Heo6X04MMOM AN NPOBELEHNS
®OY3-MPT, gnameTp MUOMbI He
LOIXeH npesbiwath 10 cM, komm-
4ecTBO 06pa30BaHuii — He Bonee
6 MuoM (cm. puc. 1) [1,3]. Mroma

C BbICOKOM CTEMNeHbI BacKyns-
pu3aumu, No CPaBHEHWIO C BACKY-
NApM3aLMEN CKENETHbIX MbILLIL,
OTNMYAETCS BbICOKON MHTEHCUBHO-
CTbt0 curHana Ha T2-B3BELLUEHHbIX
n3obpaxenusx (cMm. puc. 2) [1,3].

Taxxe yunTbiBaeTCs OTAANEHHOCTb
MWOMbI OT MOBEPXHOCTM KOXM. Tak,
MeToAmKa yNbTpa3ByKoBoM abns-
unm HIFU He pekoMeHayeTcs, ecnu
PacCTOSHNE MEXAY MUOMON MaTKK
W KOXei npesbILwaeT 12 cM, ecnm
LOCTYN Ny4a K HOBOOGPA30BaHMIO
OrPaHNYMBAIOT LpaMbl UK NETNN
KuweyHuka [1,3].

MarHuTope3oHaHCHO KOHTpO-
nMpyeMblil POKYCMPOBaHHbINA
BbICOKOWHTEHCUBHDbIiA YNbTpa-
3BYK (DY3-MPT)
®OY3-MPT-abnsuuns couetaeT B
cebe JBa HeWHBa3WBHbIX METOA:
MPT v ynbTpassyk.

MPT ucnonb3yeTcs ans npensapu-
TEMNbHOM ANArHOCTUKN WU KOHTPONS

camoi npouenypbl CHOKYCMPOBaH-
HOrO yNbTPAa3BYKOBOr0 UCCEYEHMS

MUOMBI [7].
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Fig. 1: T2-weighted sagittal image
showing multiple uterine fibroids.
Due to the large number of fibroids,
MRgFUS was not an appropriate
treatment option.

Procedure

Preparation

After administration of a mild
sedation (e.g. midazolam 20ug/
kg body weight) and NSAR a
Foley catheter is introduced
into the bladder, to keep the
position of uterine fibroid sta-
ble during the procedure (7).

The patient is in a prone posi-
tion on top of a gel pad on a
dedicated MRI table, integrat-
ing the HIFU ultrasound device
(7). On the patient’s back a
MRI coil is positioned allowing
for online imaging control and
temperature measurements. In
case of pain or other problems
the patient can report this by
pressing an alarm button (7).

Therapy

Initially planning images are ob-
tained to define the target vol-
ume as well as safety margins
for bowel and bones, especially
the promontorium (7).

For ablation the target volume
is subdivided into small voxels
which are treated in a dorsal
to ventral direction. Before the
first HIFU treatment is started
a low-energetic test sonication
is performed to verify the posi-
tion of the sonication (7).

During sonication the ultra-
sound beam is focused and the
fibroid tissue is heated up to
80 degrees Celsius. This is fol-

Medical ey
Journal ;

.

Y

%

lowed by a short cooling period
and the treatment of the next
area (7).

Aftercare

After the procedure a post-
treatment contrast enhanced
(CE) MRI scan is performed
to verify the necrotic tumor
volume (7). The patient is
observed for about 2 hours
and examined for pain, vaginal
discharge, vital signs (BP, HF),
fever and malaise (7).

Outcome

The success of the treatment
should be evaluated about six
months after the procedure,
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®OY3-MPT-abnsuus He TpebyeT
rocnuTanuaaumu, [OCTaTo4HO

2- 4acoBOro HabnaeHUs nocne
MPOBELEHNs MPOLEeSypbI, Ha crey-
tOLLMIA ieHb NaUMEHTKa MOXET CBO-
60/HO BEPHYTHCS K NOBCEAHEBHOM
u3Hu [6]. Bonee Toro, ®Y3-MPT-
abnsums He OCTaBNSIET HX LUPAMOB,
HW OpYrux CnesoB BMELATENbCTBA.

MPT nossonseT BU3yanuanpoBaThb
MWOMY MaTKu B TPEXMEPHOI Mpo-
€KMW, NoJpPO6HO CNPOrHO3MPOBAaThL
XOZ MpoLedypsl, OnpejenuTb onTu-
MarbHblii 4OCTYN 1 06bEM Mcceve-
Hus TkaHel. CoKycMpoBaHHbIN
ybTPA3BYKOBOW NyY BbI3bIBAET
NoKanbHOe HarpeBaHue MUoMbI [0
60-80°C, 4TO BbI3bIBAET HEKPO3 1

®dubpomuoma MaTku

Puc. 1: T2-carutTansHoe n3obpaxenne
MHOXXECTBEHHbIX MOM MaTku. M3-3a
60/1bLLOT0 KONMYECTBA HOBOOGPAa30BaHIN
®Y3-MPT B faHHOM Cyyae He nokasaHa.

| CKNepo3npOBaHKe Ha NPOTSHKEHNN

HECKOJbKIX MOCNELYHOLMX HELeb.
B 3aBucumocTy 0T pa3mepa u Ko-
nryecTBa bPOMMOM NpoLeaypa
3aHMMaeT 0T 2 [0 4 4acos.

O6bI4HO HECTEPONAHbIE NPOTUBO-
peBMaTuyeckue npenaparbl
(HMPM, NSAR, U6ynpodeH)
06eCneunBaloT 40CTaTouHoe 0be-
360NMBaHme, Kak BO BPEMS, TaK

¥ nocne BmeLaTensbcTea. Kpome
TOro, MOXET 6bITb MCMOMb30BaHa
MSrkas cefiaums, Ho He bonblue,
4TO6bI NALUMEHT UMEN BO3MOXXHOCTb
CO06LUMTb O CBOEM CaAMOYYBCTBMM
BO BpEMS MpoLieaypbl, O NOSBEHUN
6onv unu apyrue xanobbl.

Mpoueaypa

MogrotoBka K ®Y3-MPT

lMocne msArkoit cefaumum (HanpuMep,
C MOMOLLbIO MMAa30nama B 103e
0,2 mr/kr) kateTep ®onm BBOAST B
MOYEBOM My3bIPb, YTOOLI COXPAHNTD
CTabunbHOE NONOXXEHME MATKM
MMOMbI BO BpEMsi npoLieaypbl [7].
[MaumMeHT HaXo0aUTCS B NMONOXKEHNM
nexa Ha HebOoMbLLOW reneBoi
noaywke Ha MPT-cTone, uHterpu-
posaHHoM ¢ HIFU — npu6opom,
reHepypyHLLMM CEHOKYCMPOBAHHbINA
ynbTpassyk [7]. PacnonoxeHHas
nosanu nauueHTa katywka MPT
No3BONSET OCYLLECTBNSATL Onepa-
TWBHbII KOHTPOSb 3a NPOBEEHUEM
ManUNy AN 1 U3MEPEHUEM
Temneparypebl. B cnyyae nossnexns
6001 M Apyrx UCKOMOPTHbIX
OLLLLEHMIA NALMEHT MOXET CO-
06LLUMTb 00 3TOM, HAXaB CUrHanu-
3UPYHOLLYHO KHOMKY [7].
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Fig. 2: Long term outcome after MRgFUS on T2-weigthed (a-c) and contrast-enhanced T1-weigthed MRI-images. Non perfused
volume ratio after MRgFUS of 34% (d) and 90% one month after the treatment (e). Six months follow up shows significant
shrinkage of the uterus (c, f). (Courtesy: UMC Utrecht, The Netherlands)

Puc. 2: [onrocpouHble pesynbtatsl nocne ®Y3-MPT Ha T2 (a-c) u T1 MPT-u306paXkeHnsix ¢ KOHTpaCTHbIM ycuneHneM. O6bemM TKaHel, He
nozBeprHysLUmMxcst nepdhy3un koHTpacTa nocne ®Y3-MPT, coctaensieT 34% (d) n 90% — yepe3d mecsL nocne nedenns (). LLecTs Mecsiues
Ha0MIOieHNs MOKa3ano 3HaUMTENLHOE COKpaLLEeHre pasmepa MaTkm (c, f).

preferably using contrast
enhanced MRI to visualize the
necrotic regions. Funaki classi-
fied the response to MRgFUS
therapy according to the extent
of the non perfused volume on
posttherapeutic MRI scans (9).
Fibroids with a necrotic volume
of greater than 50% show
good longterm results (8, 9),
correlating with improvement
of clinical symptoms.

Le Blang reported that in the
first 24 months following
MRgFUS 14% of patients with
a hypointense or intermediate
fibroid on T2 weighted MR-
images and 21.6% of patients
with hyperintense fibroids
required reintervention (8).

Advantages, Disadvantages
and Side Effects
Advantages

Advantages of MRgFUS in-
clude the short convalescence
and the fact that scars, bleed-
ings and other surgical com-
plications such as abdominal
infection or adhesions can be
completely avoided, Moreover,
anesthesia is not required in
almost all cases (6).

Family Planning

As uterus and cervix remain
intact the fertility is usually
preserved following MRgFUS.
However, up to date only some
case reports and small case se-
ries are mentioned in literature
(5-7); due to the small amount

Tepanus

[larHocTuyeckve CHUMKM Ha aTane
NnaH1poBaHKs NO3BONSIOT OLEHUT
06bEM BMeLLATENbCTBA, BbIOpaTh
Hanbonee 6e30nacHbliA TN [o-
CTyna, No3BONSOLLMIA M36eXaTh
TPaBMMPOBAHHst CTEHOK KMLLIEY-
HUKa W KOCTHBIX CTPYKTYP Tasa,

B 0CO6€eHHOCTH promontorium [7].
[insg abnsuum MywweHs noapasze-
NS0T HA HEBOMbLUME (DparMEHTBI,
KOTOpbIE NOAAAIOTCS BO3AEHCTBMIO
ChOKYCMPOBAHHOTO YNIbTPA3BYKO-
BOTO fy4a M HanpaBNeHbl OT CrMHb
K 6pIOLLHOM CTeHKe. [1o nepsoro
ceaHca HIFU npoBoasT TecToBoe
yNbTPa3ByKOBOE BO3AEHCTBME
HM3KOTO HaMPSKEHNs, YT06LI NPO-
BEPUTb NMPaBULHOCTb HanpasJe-
HUS ybTPa3BykoBoro nyya [7]. Bo
BpeMs npoueaypbl ynbTpa3ByKoBO

My4oK POKyCHUPYeTCs Ha MULLIEHM

— MHoMe, Harpesas ee o 80°C. 3a
9TUM CiefyeT KOPOTKMA NEPUOL, OX-
NAXAEHNS 1 Nepexos K 06nyyeHnto
cnegyrowero gparmenTa [7].

Mocnepytowumii yxoa

Yepes HeKOTOPOE BpeMs nocne
3aBepLueHns ceaHca OY3-MPT
NpOoBOAAT 06s3aTenbHy0 MP-
aHrnorpaduio ¢ KOHTPACTHbIM
ycunenvem Contrast Enhanced (CE)
NS NPpOBEPKM 06beMa HEKPOTU3K-
POBaHHOM TkaHu [7]. MaumeHT Ha-
6N0AaeTCs B TeUeHWe 2 4acoB Ha
npesMeT nossneHus 60nu, Bblgene-
HWiA U3 BnaranuLia, Ans OLeHKu ero
XU3HEHHO BXKHbIX PyHKUMA (AL,
HF), UCKNtoYeHUs NOBbILLEHUS TEM-
nepatypbl, HEJOMOraH1s 1 Apyrix
TPEBOXXHbIX CUMNTOMOB [7].
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of existing data this procedure

is so far only recommended for
women with completed family

planning (6).

Disadvantages

After successful MR-HIFU
therapy the uterine fibroid
shrinks but recurrence in other
locations may occur (6).

Adverse Events

MRgFUS is a very safe method
to ablate uterine fibroids. In all
clinical studies major complica-
tions were very rare. Some
minor complications were
reported. Due to the prolonged
prone positioning of the pa-
tients during treatment lower
back and leg pain may occur.
Transient drop in blood pres-
sure, vertigo and nausea may
be observed. In singular cases
low grade skin burns were
observed (6).

LMU University in Munich has
recently implemented a MRg-
FUS unit and has established
an interdisciplinary centre for
minimal invasive treatment
including MRgFUS and Uterine
Fibroid Embolization (UFE) as
well as minimal invasive and
open surgical treatment of
uterine fibroids.
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PesynbTat

Ycnex neveHnst MOXXHO B MOJHO
Mepe OLIEHUTb MPUMEPHO Yepes3
nonrofa nocne nposegexns OY3-
MPT. [Ing 3Toro xenartensHo Ha-
3HaveHne MPT ans Buayanusaumu
HEKPOTWN3WUPOBAHHbIX Y4aCTKOB.
Funaki knaccudpuumposan oteet
Ha OY3-MPT-abnsuuto ¢ y4eTom
CTENEHN HeKPOTM3aLMN MAOMbI B
NOCTTepaneBTUYECKOM NEPUOAE.
MPT [9]. B cnyyae HexpoT13aLmm
6onee 50% TKaHen MUOMbI B
LONrOCPOYHOM NEPCNeKTUBE No-
Ka3aHbl XopoLU1e pesynbTaTsl [8,
9], KoppeapytoLLMe CO 3HaUNTENb-
HbIM KITMHUYECKUM YTTyULLEHNEM.
Mo paHHbIM Jle [135Hr, B nepsble
24 mecsaua nocne OY3-MPT 14%
MauMEeHTOB C HEBBICOKOW W CPELHEN
WHTEHCUBHOCTbIO CUrHana Ha T2
B3BeLUEHHbIX MP-n3o6paxenuii u
21,6% NauMeHTOoB C rnepuHTEH-
CMBHbIM CUrHanoM Ha T2 B3BeLLEH-
HbIX MP-u3o6paxeHusx TpebyeTcs
NOBTOPHOE BMeLLATENLCTBO [8].

MpeumywiecTBa, HeAOCTATKU U
no6oyHble achexTol OY3-MPT
Mpenmywectsa

Mpeunmywwectsa ®Y3-MPT 3aknto-
4aoTCH B KOPOTKOM peabunutauu-
OHHOM Nepuofe, Manoi MHBa3mB-
HOCTU MpOLeYpbI, OTCYTCTBMK
PY6LOB, KDOBOTEUEHMS U APYrIX
OCIOXXHEHMIA XMPYPrU4ECKOro BMe-
LaTenbCTBa, Takux Kak abaoMu-
HarbHas MHekums, 06pazosanme
cnaek. bonee Toro, npakTUyecku
BO BCeX Cny4asix yaaeTcs 060MTHUCh
6e3 aHecTe3uu [6].

'Department of Clinical Radiology
Department of Gynecology
University Hospital

Ludwig Maximilians University
Munich
Hanna.Strube@med.uni-muenchen.de

®dubpommoma MaTKu

MnaHnpoBaHue ceMby

lMockonbKy Lueiika MaTkn 1 cama
MaTka 0CTarTCst MHTaKTHbIMM MK
POXAAEMOCTH, 006bI4HO DY 3-MPT
YAAETCS NONHOCTHIO COXPAHNTD pe-
MPOLYKTUBHYHO (PYHKLMIO XKEHLLK-
Hbl. TeM He MeHee, [0 HacTosLLero
BPEMEHY NULLb B HEKOTOPLIX AOKNA-
[lax onucaHsbl cnyyam 6epemeH-
HocTu nocne OY3-MPT — abnsuum.
[5-7]; W3-3a HEBOMBLIOrO KOMMYe-
CTBA CYLLECTBYIOLMX fAHHbIX 3Ta
npoueypa no-npexxHeMy peKo-
MEH[0BaHa TONbKO XXEHLLMHAM,

He NNaHUPYHOLLMM NONOSHEHWS B
cembe [6].

HepocTaTku

Mocne ycnewHon ®Y3-MPT-
abnsumum 06beM MMOMbI MaTKM 3Ha-
UNTENbHO COKPALLAETCs, HO BCE XE
BO3MOXKHbI Cly4av peunanea [6].

Mo6ouHble achheKTbl

®Y3-MPT — ofivH 13 camblx
6e30MacHbIX METOAOB YAaNeHus
MWUOMBbI. B0 BCEX NPOBEAEHHbBIX
KMMHWYECKMX NCCNE[OBAHMSX Ce-
PbE3HbIE OCMOXXHEHMS BCTPEYANUCh
KpaiiHe pefko. M3-3a anuTensHoro
Npe6biBaHWs B HAKIOHEHHOM
HEeyn06HOM MOMOXXEHUM MOTYT BO3-
HUKaTb 60511 B 0611aCTW NOSICHNLbI
1 B Horax. Bo3moXHbI mpexoasme
nageHns apTepuanbHOro AaBneHns,
FONIOBOKPY>KEHME U TOLLHOTA.
OnucaHbl cnyvan NpoBefeHNs
npouenypbl Ha HeHaanexxatiem
YPOBHE, C NOSIBEHNEM 0XKOr0B
KOXM [6].

B MioHXeHCKOM yHUBEpCUTETE
Jloasura-Maxkcumunuana (LMU)
He TaK [jaBHO HefaBHO Bbin co3aaH
LIEHTP MMHUMHBA3NBHOTO NIEYEHMS,
B TOM YMCIle, NEYEHNS MUOMDI
maTku metogom OY3-MPT u ambo-
nu3aumm (YOU), a Takxe Lpyrux
MUHUMHBA3MBHbIX 1 OTKPbITbIX
XMPYPrUYeCcKUX METOL0B NEYEHNs
MWOMBI.
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JleyeHue naTonoruv aopThl

Treatment of
Aortic Pathologies
with Onyx®

New minimally invasive procedures for treatment of

aortic pathologies like endoleaks, penetrating athero-

sclerotic ulcers, and aortic pseudoaneurysms:
trans-catheter and percutaneous embolization with
the liquid embolic agent Onyx®

Keywords: Penetrating
atherosclerotic ulcer, Endoleak,
Abdominal aortic aneurysm,
Pseudoaneurysm, Endovascu-
lar Aneurysm Repair, Onyx®,
Embolization, Stent-Graft,
Stent-Grafting, Endovascular

Abstract

Introduction

Endovascular aneurysm repair
(EVAR) still requires a sufficient
landing zone (LZ) for the stent-
graft, and the long-term results
and patient’s quality of life

may still be restricted by the
development of endoleaks. The
liquid embolic agent Onyx®, an
ethylene vinyl alcohol copoly-
mer, offers new possibilities
for endovascular preparation

of an insufficient LZ prior to
EVAR and for the percutaneous
treatment of endoleaks by em-
bolization. We present a series
of cases with different aortic
pathologies, demonstrating the
possibilities and benefits of this
embolic agent.

Materials and Methods
Onyx® was used after vortex-
ing for 20 minutes, and in
different settings for percuta-
neous trans-catheter delivery,
either with fluoroscopic or CT

guidance. Since higher viscosi-
ties of the product are neces-
sary, Onyx®-20 and -34 were
used.

Results

In a first case the infrarenal LZ
of an abdominal aortic aneu-
rysm was successfully pre-
pared by embolization of a pen-
etrating atherosclerotic ulcer in
the LZ with Onyx® after release
of a stent-graft. In another case
an iatrogenic pseudoaneurysm
caused by spinal hardware
was successfully occluded

by embolization with Onyx®
prior to surgical removal of the
spinal hardware. In a third case
a large type 1a and b endoleak
was occluded by trans-inguinal
trans-catheter embolization
with Onyx®. In a forth case

a large type 2 endoleak was
successfully treated by CT
guided percutaneous emboliza-
tion with Onyx®. Six months
follow-up data are available for
all cases, demonstrating stable
occlusion of the underlying
pathology with Onyx®.

Conclusion

The liquid embolic agent Onyx®
performed excellently in all
described cases, exhibiting

MaTonorus aopTol

C NOMOLLbIO aMOONU3UpPYIO-
wew xuakoctn Onyx®

HoBble ManioMHBa3uBHbIE METOALI NSl IeYEHHS

NaToNorum aopThbl (3HAONOATEKAHMUS, NEHETPHUPYIO-
LyMe aTepocKepoTHYeckue s3Bbl aOPTbl, ICEBA0a-
HEeBpU3Mbl): TpaHC-KaTeTepbl U YpecKoXHas aM60-
N3aLKsi ¢ NOMOLLbIO 3MGONKU3NpYIOLLEei UAKOCTH

Onyx®

KnioyeBble cnosa: neHeTpupyto-
LLMe aTepocKNepoTUIECKUE A3BbI,
SHAONVKM, aHEBPU3MA BPHOLLIHOM
aopTbl, NCEBA0AHEBPN3MA, 3HO-
BACKyNSPHOE JleYeHne aHeBPU3Mbl,
Onyx, ambonu3auus, CTeHT-rpadT,
CTEHTUPOBAHWE, 3HJOBACKYNAPHOE

KpaTkoe nsnoxetue

Beepexue

OHJO0BACKYNSAPHOE NEYEHNE aHEB-
puambl (Endovascular Aneurysms
Repair, EVAR) TpebyeT gocTa-
TOYHOrO NPOCTPAHCTBA A0CTyNa
ANs UMNAaHTaummn CTeHT-rpadTa;
LONrOCPOYHbIE XXe pesynbTaTbl

1 KQ4eCTBO XKM3HW MALMEHTOB
MOXeT ObITb B 3HA4NTENLHON Mepe
OMpayeHbl NOSBNEHNEM SHAOMOL-
TeKaHus (3HOONMKOB).
OM60nM3NpYHoLLas XUAKOCTb
Onyx, aLeTunMHOBbINA cononumep
BWHWUIIOBOTO CIMPTA, OTKPLIBAET
HOBbIE BO3MOXXHOCTY 15 9HA0BA-
CKynsipHOW noaroToBku kK EVAR 1
YPECKOXKHOIO NEYeHNs 3HAONMKOB
nyTem ambonuaaumuu. Mbl npes-
CTaBIISIEM ONCaHWE CEpUM Cryyaes
NEYEHUs PasnMYHON NaTonormmn
aopTbl, AEMOHCTPUPYHOLLMX BO3-
MOXXHOCTY ¥ MPEeNMyLLecTBa aMB0-
nuavpytowero areHta Onyx.

Matepuanbl u MmeToAbI
Onyx ncnonb3oBancs nocne
20-MMHYTHOTO LIEHTPHUEYrMPOBaHMS

W pa3nnyHbIX CNocobos 06paboT-
Ki AN YPECKOXKHOrO BBEAEHMS
vepes KaTeTep Mo KOHTPONeM
peHTreHockonuu uam KT, Korpa
TpeboBanack 60MbLIas BA3KOCTb
3MOONN3NPYIOLLIETO BELLIECTBA, HC-
none3oBanuc Onyx-20 1 -34.

PesynbTathbl

B nepsom crnyyae uHpapeHanbHoi
NOKan13aumn aHespu3Mbl GPHOLLIHOM
aopTbl NOCAe yCTaHoBKM rpadhT-
CTeHTa 6biNa yCneLwHo npoBeeHa
ambonu3aums nepdopupyroLen
aTepoCKNepoOTHECKON A3Bbl C
ucnons3osaHuem Onyx. B apyrom

— ATPOreHHas nceBLoaHeBPU3MA,
Pa3BMBLLAACA KaK OCMOXHEHWe
XMPYPruvecKoro BMeLLIaTeNbCTBa
Ha NO3BOHOYHMKE, Obia YCNELWHO
3akpbiTa nyTeM am6onusaumm

¢ Onyx . B TpeTbeM cnydae y
nauweHTa ¢ 3HAoNMKOM Tuna 1a n 6
ObIN OKKJTO3MPOBAH Yepe3 NaxoBbli
KaTeTep ¢ ucnonb3osaHuem Onyx.
B 4eTBEpTOM KNMHUYECKOM Cryyae
KpYyMHble 3HA0NWKKM 2 TUna Bbinu
YCMELUHO 3aKpbITbl NyTEM Ypes-
KOXXHOW ambonuaauum ¢ Onyx nog
koHTponem KT. 3a wecTb nocne-
LyIOLLMX MECALIEB HAOMOAEHMS
nocne pasnnyHbIX XMpypriyeckux
BMELLIATENbCTB HA a0pTe C UCTONb-
30BaHnem Onyx 6bInM NPOJEMOH-
CTPUPOBaHbI CTabUIbHbIE
pe3ynbTaTbl YCMELUHON OKKH3NN.



Aortic Pathologies

ideal characteristics for such

a treatment like immediate
embolization even under high-
flow conditions, good control
of the growing cast, absence
of unintentional distal emboliza-
tion, and up to now absence

of recanalization. Therefore it
seems to be the ideal em-
bolic agent for treatment of the
demonstrated pathologies.

Introduction

Endovascular aneurysm repair
(EVAR) is a well-established
alternative to open surgery for
the treatment of abdominal
aortic aneurysms (AAA). One
of the major benefits of EVAR
in comparison with open repair
is a significant reduction of the
30-day mortality rate combined
with comparable long-term
outcomes (1). It is estimated,
though, that more than 50%

of the patients with AAA are
poor candidates for EVAR due
to unfavorable anatomy. This
includes short, angulated, or
even diseased proximal necks,
extension of the aneurysm into
one or both iliac arteries as well
as severe aortic or iliac kinking,
and also involvement of the pa-
rarenal and paravisceral part of
the aorta. Diseased necks can
be caused e.g. by penetrating
aortic ulcer (PAU) in the landing
zone for stent-grafting or, in
rare cases, by development of
pseudo-aneurysms (PA). The
latter are a typical iatrogenic
injury during spinal surgery
(2,3) and occur in 1 out of 2000
operations during posterior in-
strumentation of the spine (4).
Trauma to these vessels can
either lead to acute perfora-
tion, which results in immedi-
ate hemorrhage and possible
hemodynamic instability (5), or,
more often, screws or plates
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can chronically impinge on the
aorta, leading to PA formation
due to the constant pulsation
of the aorta against the hard-
ware with the risk for second-
ary rupture (6). However, acute
and chronic injuries to the
aorta or iliac arteries can carry
a mortality rate as high as 61%
(1) and especially in the case
of chronic aortic impingement
with the formation of PA a sur-
gical correction with removal
of the PA-inducing hardware

is mandatory. Yet, this surgical
correction also bears a high
risk for aortic rupture during re-
moval of the material requiring
measures to avoid aortic perfo-
ration like preceding endovas-
cular stent-grafting of the PA if
a sufficient landing zone for the
stent graft is available.

Once EVAR has been per-
formed successfully, one of the
principal reasons for long-term
failure of EVAR in the 15t year
is the occurrence of endoleaks,
defined as persistent blood
flow outside the graft and
within the aneurysm sac (7).
These endoleaks are critically
important complications of
many EVARs, bearing the risk
of secondary rupture due to
continuing aneurysm growth.
Therefore it is most important
to avoid or at least treat en-
doleaks sufficiently.

Onyx® is a liguid embolic agent,
exhibiting interesting charac-
teristics like fast embolization,
good control of the embolizing
target, and it has the lowest re-
canalization rates of all known
embolic materials.

We present new minimally
invasive trans-catheter and per-
cutaneous embolization proce-

3aknoyeHue

AmbonmuanpytoLLas XnaKoCTb

Onyx NpeBOCXOAHO NOAXOAMT ANs
BCEX OM1CaHHbIX BbILLE Cly4aes B
Ka4ecTBe BS3KOro 3anosHsIOLLEero
BeLLeCTBa, 06N1aAaroLLEero Bcemm
Heo6X0AMMbIMM XapaKkTePUCTUKAMM
ANs yCreLHomn u 6e3onacHoi aM60-
NM3aUnKM JaXe B YCNIOBUSIX MHTEH-
CMBHOI0 KPOBOTOKA, NO3BONSIOLLEN
OCYLLECTBASATb TOUHbIIA KOHTPOSb
e pacnpeaeneHusl, UCkovaroLLei
BO3MOXXHOCTb HenpeaHaMepeHHoJ
AMCTanbHo aMO60nMM M 06naaa-
tOLLIel CaMbIMW HU3KAMM NOKA3a-
Tensamu pekaHanuaauun. Mexoas
13 BCETO BbILLIECKA3aHHOT0, 3TO
(haKTN4eCKmM naeansHas aM6omm-
3MPYIOLLIAS XNAKOCTb ANs NeYeHus:
noo6HO NATONOTUK.

Beepexue

OHLOBACKYNSAPHOE NEYEHNE
aHespuambl (EVAR) — gocToit-

Has anbTepHaTUBa OTKPLITOMY
XMPYPruyeckoMy BMeLIATeNbCTBY
Mo NOBOAY aHEeBPU3MbI GPIOLLIHON
aoptsl (ABA).

OnHo 13 rnaBHbIX MPEUMYLLECTB
EVAR no cpaBHEHMIO C OTKPbITOM
XMpYpruei aHeBpU3Mbl — 3HauM-
TeNbHO 60Nee HU3KWIA NokasaTtenb
30-4HEBHO CMEPTHOCTU B COYETA-
HWK C XOPOLLMMU JONTOCPOUHBIMM
pesynbTatamu [1]. OgHako, no
OLeHKam uccnegosatenei, y 6onee
vem 50% naumenTos ¢ ABA npo-
BefeHue EVAR npoTuBOnokasaHo
BCNEACTBWE HEBNArONPUSATHBIX aHa-
TOMUYECKNX (DAKTOPOB, @ UMEHHO:
KOPOTKME, U3OTHYTbIE UK fiaxe
NaToNor1yeckn M3MEHEHHbIE NPOK-
CUMarbHbIE LIENKN aHEBPU3MbI,
pacnpocTpaHeHne aHeBpHU3Mbl Ha
OfHY unu 06€ NoAB3A0LWHbIE apTe-
pUK, @ TaKXKEe CNOXHbIE Neperndb
aopTbl UK NOAB3AOLLHON apTepuu,
BOBJIEYEHE B NATONOrNYECKMIA
MPOLIECC OKOMOMOYEUHOr0 Nam
napaBe3uKanbHOrO y4acTka aopThl.
MaTonornveckme M3MeHeHs LLIEku
aHeBPU3MbI MOTYT BbITb CBA3AHI,

MaTonorus aopTol

Hanpumep, ¢ NEHETPUpPYHOLLEi
3801 aopThbl (MAA, PAU), pacno-
NO>KEHWeM ee B 30He Ans YCTaHOB-
KU CTEHTa, UNK, B PedKuX Cnyyasx,
pasBUTHEM NCEBAOAHEBPU3MbI
(MA). OnucaHHble ATPOreHnmn —
TUNWNYHbIE ABNEHNS B MPaKTUKe
CMMHANBHOW XMPYPriAW U BOSHWKAIOT
B 1 13 2000 onepaumit.
[MoBpexxaeHne aThx CoCyL0B
MO>ET MOB/EYb 3a COB0M OCTPYHO
nepcopaumio, YTO NPUBOJMT K
HEMEZANEHHOMY KPOBOWSUSHIIO

1 BO3MOXXHBIM reMOAMHAMUYe-
CKUM HapyLLeHuaM [5], unw, yaie,
UMMNAHTUPOBAHHbIE BUHTbI NN
NANACTUHBI MOTYT XPOHUYECKM TPaB-
MMPOBATb a0PTY NPM €€ MyNbcaLmu,
npuBoas K passutuio A [6].

[pK OCTPBIX 1 XPOHUYECKMX NO-
BPEXXAEHWSIX a0PTbI MM NOAB3AO0LL-
HO apTepu YPoBEHb CMEPTHOCTY
pocturaet 61% [1], 0co6eHHO B
Cry4ae XpOHWUYECKO TpaBMaTy-
3aumm aopThl ¢ 06Pa30BaHNEM
NCEBAOAHEBPU3MbI.

TeMm He MeHee xupypruyeckoe
neyenue TA TakxKe CONPSKEHO

C BbICOKMM PUCKOM pa3pblaa
aopTbl. 4T06bI NPESoTBPaTUTL
9T0 OCMIOXXHEHWE, UCMONb3YHT
rpag)T-CTEHTUPOBAHME Ha y4acTke
[TA, ecnu nopaxeHHbIi y4acTok
TEXHUYECKM NO3BONSAET NPOBECTH
YCTAHOBKY MMMaHTaHTA.

[axe B crnyyae ycneLuHo npose-
aeHHoi EVAR, oaHWM 13 ocnox-
HEHWiA B TEYEHME NepBoro roga
ABNAKOTCA SHAONMKM (HErepMeTHY-
HOCTb NPOTE3a), ONPeaenseMbix
KaK yCTOM4MBOE NOATEKAHME KPOBY
B aHeBpU3My, B 06X0[ TpaHcnaHx-
TaHTa. QHAONOATEKAHNE (3HA0MMK)
— KPUTUYECKM BRXKHOE OCTIOXHEHWE
EVAR, nockonbky ux nosisnexue
COMPSKEHO C PUCKOM BTOPUYHOMO
paspbiBa aHEBPU3MbI 13-3a €€ MPo-
LOJKAKoLLErocs pocta.

Onyx — XuaKuii SME0AN3MPYHOLLMA
areHT, XapakTepusyroLWmincs 3Ha-
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dures using the liquid embolic
agent Onyx® to either prepare
severely diseased aneurysmal
necks prior to EVAR or to treat
endoleaks in the follow-up
period.

Materials and Methods
Onyx:

Onyx is a liquid embolic agent
with European Certification
marketing approval and ap-
proval by the United States
Food and Drugs Administration
for use in treatment of brain
arteriovenous malformations
and tumors of the peripheral
vascular system (8,9).

The ethylene vinyl alcohol
copolymer is dissolved in the
organic solvent dimethyl sul-
foxide. Exposed to an aqueous
solution, the copolymer precipi-
tates, forming a soft spongy
layer whereas the center
remains semi-liquid (10), result-
ing in good control of the Onyx
cast for several minutes. It has
been widely used not only for
the management of intracranial
aneurysms and arteriovenous
malformations but also for the
treatment of aneurysms of

the visceral arteries (11), and
bleeding control (10).

Unlike other liquid embolic
agents, Onyx is non-adhesive
but cohesive (12). In the treat-
ment of brain arteriovenous
malformations, it showed
significantly lower recanaliza-
tion rates than other embolic
agents and a lower rate of
inflammatory reactions of the
vessel wall than cyanoacrylate
(8). Four product formulations
are currently available, varying
according to the ethylene vinyl
alcohol copolymer content
(6%, 6.5%, 8%, 20%) leading
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to increased viscosity of the
product. Higher concentrations
are required for targets with
higher flow rates (13). For that
reason, we used Onyx-34® (8%
copolymer content) or Onyx-
20° (6.5 % copolymer content)
in our cases.

As DMSO causes weaken-
ing and degradation of all kind
of plastics, it is essential to
use fully DMSO-compatible
catheters. Fortunately, it was
recently demonstrated by
Stone et al. that DMSO and/or
Onyx will not compromise the
structural integrity of the stent
graft material, making it a safe
embolic material when used
in combination with expanded
polytetrafluoroethylene cov-
ered grafts (14).

Use of Onyx during EVAR
Procedures with Angio-
graphic Equipment

In order to prepare diseased
aneurysmal necks for an EVAR
procedure or in case of en-
doleak treatment Onyx was
delivered trans-cutaneously
during a hybrid procedure,
combining EVAR and trans-
catheter embolization of the
pathology. The procedures
were performed in an angio
suite functioning as an operat-
ing theater. For EVAR both
common femoral arteries (CFA)
were exposed surgically under
peridural anesthesia or gen-
eral anesthesia if the patient
required additional surgical
procedures like removal of
spinal hardware. The proce-
dures were performed after
administration of 5.000 U of
heparin. For embolization of
the underlying pathology a

4F C2 cobra catheter (Cordis
Corporation, Johnson & John-

4nTenNbHOM 3GHEKTUBHOCTLIO pac-
npeaenenuns, UMeeT camblil HU3KKiA
nokasarTeflb peKaHanuaaumu cpeam
Hanboree pacnpoCTPaHEHHbIX
9MBONNYECKMX MATEPUANOB.

MbI NpefcTaBnsiemM HOBbIE Maso-
MHBA3WBHbIE TPAHCKATETEPDI U
UPE3KOXKHY0 3IMOONM3ALNIO C
MCNONb30BaHNEM XUAKOro aMB0-
nuanpytowero arenta Onyx ang
NpeABapUTENbHONA 06paboTKK Tpas-
MWPOBAHHOM LUK aHEBPU3MbI
neped EVAR v neyeHus 3HLONNKOB
B NOCMNEAYHOLLEM Nepuoge.

Matepuanbl u MmeToAbI

Onyx

Onyx — am6oM3npyoLLas Xug-
KOCTb, MPOLLEALLAs cepTucmKaLmio
B EBpone v nonyuusLuas ogobpe-
Hue ocyapcTBEHHOr0 KomuTeTa
no NPOJYKTaM NUTaHUs W Nnexap-
CTBEHHbIM cpefcTBam (FDA) B
CLUA. MpenHa3HaveHa Ans ncnonb-
30BaHNS B NIEYEHNUM apTEPUOBEHO3-
HbIX COCYAUCTbIX Manb(opMaLmii

1 onyxonei nepucepuyeckmnx
cocynos [8, 9].

CnupTOBOI CONONMMED STUMEH
BMHWIOBOrO CMiMpTa PacTBOPSETCS
B OpraH14eckoM pacTopuTene
anmetuncynscpokens (AMCO).
Bblep>KaHHbIi B BOAHOM pac-
TBOpE, CONONMMEP BbINaJaeT B
0CafioK, 06pasys MArkyt ryéyatyto
NPOCNONKY, B TO BPEMS, KaK LIEHTP
0CTAeTCs HAMOMOBUHY XXUAKAM

[10], B pesynbTate Yero arperat-
Hoe cocTosHMe Onyx noafaeTcs
XOpoLLeMyY KOHTPOSHO. OH LLMPOKO
NCNONb3YETCS HE TONBKO B IEYEHUN
BHYTPUYEPENHbIX aHEBPU3M M apTe-
PUOBEHO3HbLIX Marb(opMaLyii, HO 1
ANS IeYeHnst aHeBPU3M BUCLiepab-
HbIX apTepui [11] n KPOBOTEUEHMIA
[10].

B oTamnume 0T apyrux Xuakux
ambonuanpytomx arentos, Onyx
He SBNSETCS KNeem, a ckopee
CBS3bIBAOLLMM BeLecTBOM [12].
Mpu neYeHn apTeproBEHO3HbIX

MaTonorus aopTol

ManbgopMaLni cnyyan pekaHa-
nM3aumnn BO3HUKaNM 3HauuTeNbHO
PEXe, HEXXENM NPK UCMONb30BaHNM
APYruX 3MOONIMYECKUX areHTOB.
Taxxe 6b11 NPOAEMOHCTPUPOBAH
6onee HU3KKiA ypoBeHb BOCTa-
NMTENbHOW peakLmm COCYAMCTON
CTEHKM, YeM NPX UCMONb30BaHNM
LmaHokpunara [8].

B HaCTOSILLUMIA MOMEHT CyLLecTBYeT
Heckonbko opm Onyx, cTeneHb
€ro BA3KOCTW ONpedenseTcs
MPOLEHTHbIM COLIEP>KaHUEM B

HEM CMMPTOBOr0 PacTBOPUTENS
(6%, 6,5%, 8%, 20%). bonbwwe
KOHLEHTpaLmu, MCNOMb3YoTCs ANs
3M60NM3aLmMM y4acTKOB C BbICOKON
WHTEHCMBHOCTBIO KPOBOTOKA [13].
Mo 3TOM NpUUMHE Mbl UCMONB30-
Banm Onyx-34 (8% copepxaxue
cononumepa) unn Onyx-20 (6,5%
COZiepXKaHue cononmmepa).

YuntbiBasi cnocobHocts AMCO
pacTBOPATbL BCE BMAbI NiacTMace,
cnefyeT ucnonb3oeaTb AMCO-
COBMeCTUMble kaTeTepsl. K cua-
CTbt0, COBCEM HefiaBHO CTOYHOM 1
COaBT. 6bINI0 NPOAEMOHCTPUPOBAHO,
yto AMCO n/mnm Onyx He 6yReT
CTaBWTb NOJ YTPO3y CTPYKTYPHYHO
LIeNOCTHOCTb MaTepuana CTeHTa,
4TO Aenaet ux 6e30nacHbIMM
3MO0NM3MPYHOLLMMU MaTepranamu
AN MCNONb30BAHMS B KOMOMHALMM
C MMMAAHTaHTaMu ¢ noauTeTpad-
TOP3TUNEHOBLIM NOKPbITUEM [14].

WUcnonb3oBaHne Onyx Bo BpeMsi
npoueayp EVAR ¢ nomoupio
aHruorpacuyeckoro o6opyno-
BaHMA

MMoAroToBKY LUEKM aHEBPU3MbI

k EVAR 1 neveHue aHA0NMKOB
MPOBOAST MyTEM YPE3KOXHOTO
BBeAeHMs Onyx, COYETAlOLLEro B
cebe EVAR v kaTeTepHyto am60nu-
3auuo. lNpoveaypb! NPOBOANINCH
C MCNONb30BaHWEM aHruorpacu-
yeckoro o6opynosaHus. EVAR Ha
06emnx 6eapeHHbIX apTepusix (KOA)
Obina npoBefeHa noj nepuaypars-
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Table 1: Patient characteristics and
treatment details

son Health Care Systems Inc.,
USA) or a 4F multi-purpose
catheter (TEMPO® AQUA®
Hydrophilic-Coated Diagnostic
Catheter Multipurpose A-1,
Cordis Corporation, Johnson &
Johnson Health Care Systems
Inc., USA), 100cm in length,
was placed into the pathology
(PAU, PA, or endoleak), either
via trans-brachial access over
the left arm, or via trans-ingui-
nal access after dual puncture
of a sheath introduced into the
contralateral CFA (14F, Cook
Medical Inc., USA). The tip

of the cobra or multi-purpose
catheter was directed to the
apex of the pathology. If used,
a stent graft’s main body was
introduced through one of
both CFAs. Under angiographic
control, the stent graft was
placed correctly, covering the
pathology. The stent graft was
partially released, and the cor-
rect position of the catheter tip
in the pathology was tested
by manual contrast injection.

If necessary, the cavity of the
pathology was prepared for
liquid embolization by implanta-
tion of 3 coils with a diameter
of 15 mm and 2 coils with a
diameter of 8 mm (MReye®
embolization coils, each 5 cm
in length; Cook Medical Inc.,
USA). The coils were flushed
into the cavity through the
cobra or multi-purpose catheter
with sterile saline solution us-
ing a 2 ml syringe. A dimethyl
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Tabnmua 1: XapaktepucTuka nauneHTos 1

Patient Characteristics and Treatment Details [leTany KNMHUYECKVX CyyaeB

Pathology | Penetrating

in the landing
zone of an infra-
renal aortic
aneurysm
Treatment | Complete
exclusion of the
AAA and
occlusion of the
ulcer by emboliza
tion with a
standard EVAR
procedure and
simultaneous
trans-catheter
embolization of
the PAU

Onyx

sulfoxide (DMSQO) compatible
Echelon-14® micro catheter
(ev3 Endovascular Inc., USA)
was then co-axially introduced
into the cobra or multi-purpose
catheter and placed without
wire guidance into the apex of
the pathology. Correct place-
ment of the micro catheter’s
tip was again checked by
manual contrast injection.
Several charges of Onyx 34®
or Onyx 20® (each contain-

ing 1.5 ml of embolic agent)
were prepared by mixing for
at least 20 minutes to ensure
complete suspension of the
tantalum powder required for
fluoroscopic visualization of the

Aortic pseudo-
aortic ulcer (PAU)| aneurysm (PA)
after spine
surgery with
plate-dislocatio

Coverage of the
PA with an
endovascularly
applied stent-
graft and simul-
taneous
occlusion by
trans-catheter
embolization

Type 2 endo-
leak after
leaks after | EVAR

EVAR

Percutaneous
CT guided
embolization
of the
endoleak

Trans-
catheter
emboliza-
tion of the
endoleak

Onyx-34 Onyx-34 Onyx-20
and

1.5ml 1.5ml 3ml
Onyx-34

HOWM aHecTe3nen unu 06LLMM HapKo-
30M, eCniv nauueHTy Tpebosanoch
AOMONHUTENBHOE XMPYPriycKoe
BMeELLATENbCTBO, KaK, HanpuMep,

B Cly4ae yaaneHue CrvHanbHbIX
UMMNaHTOB.

BmeLuaTensCcTBo OCyLLECTBASNOCH
nocrne BBefeHus BeefeHns 5,000
ME renapwHa. [ins am6onusaumm
ncnonb3oBamuck 4F C2 katetep
Cobra (Cordis Corporation, Johnson
& Johnson Health CareSystems,
lMuckataeaid, Hoto-[xepcu, CLLIA)
unm 4F MHOroLeneBon katetep
(TEMPO® AQUA® ¢ ruapodmnb-
HbIM MOKPLITUEM, MHOTOLIENEBOM
AMarHocTM4eckuii katetep-1,
Cordis (Kopnopauus Johnson &
Johnson Health Care Systems,

CLLIA), 100 cM™ B AnmHy, pa3MeLla-
NMCb HEMOCPEACTBEHHO HA y4acTke
napaaespu3mbl (MA) unn sHgo-
JMKA; TAKXKE OCYLLECTBASNCS Ype-
CNMeYeBoil JOCTYN Yepes NEBYO
PYKY, UK NaxoBbliA fOCTYN — NyTeM
ABOMHOrO Npokona 6bin BBEAEH
KoHTpnatepanbsHblid CFA (14F,
Cook Medical Inc., USA). KoHumk
kateTepa Cobra unn MHorouene-
BOro kaTeTepa 6blf HANPaBneH B
CTOPOHY BEPXHEiA 4acTu NaTonoru-
uyeckoro y4actka. OCHOBHas YacTb
nMnnaxTa bbina BBEAEHA Yepes
ofvH n3 asyx CFAs.

[Moa aHr1orpaduyecknM KOHTPO-
NEM KOPPEKTMPOBANOCh NONOXeE-
HWe CTeHT-rpadpTa TakiM o6pasom,
4TO6bI OH MOIHOCTLIO NOKPbIBAN
naTonoruyeckmii y4actok. lanee
CTEHT 6bl1 YaCTUYHO NPUKPENSIEH, a
NpaBubHOE NONOXKEHME KaTeTepa
MPOBEPEHO C MOMOLLbK) BBEAEHMS
BPYUHYO KOHTPACTHOrO BeLLeCcTsa.
B cnyyae HeobxoamMMocTv Ans
NOArOTOBKYM K 3M60AM3aLMM B 30HY
naTonorim BBOAST 3 AOMOHUTEb-
Hble KaTYLLKW AuameTpoM 15 MM 1 2
KaTyLkv aameTpom 8 MM (MReye®
KaTyLKu Ans aM60n13aLmm, LNHON
5 cm; Cook Medical Inc., USA). Ka-
TYLUKW BBOASTCS B NONOCTb 06pa-
30BaHus yepes katetep Cobra nnm
MHOrOLeNeBOi KaTeTep NOTOKOM
CTEPUILHOTO PU3MONOrN4ECKOr0
pactsopa 2 Mn wnpuuem. [lume-
Tuncynscpokens (AMCO) uepes
OwenoH-14® mukpo-kateTep (EV3
OnposackynspHas Inc, CLUA) 6bin
Taioke BBeAeH B Cobra nnum MHoro-
LieneBoi kaTeTep U pacnonoXeH B
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Fig. 1: Treatment of a penetrating
aortic ulcer in the landing zone of an
infrarenal aortic aneurysm. a) Large
PAU in the infrarenal landing neck of
an abdominal aortic aneurysm. b — e)
A 4F cobra catheter was placed into
the PAU prior to implantation of a
stent-graft (b), which was used to
place several coils (c), followed by
injection of the liquid embolic agent
Onyx (d) for complete occlusion of
the PAU. In the final angiogram both,
the PAU and the aortic aneurysm,
were successfully occluded. f) CT
follow-up 6 months after the proce-
dure demonstrating the absence of
endoleaks and a sufficient occlusion
of the PAU and the aneurysm.

product. The cobra or multi-pur-
pose catheter was retracted to
the base of the pathology, and
Onyx and DMSO were filled
into the supplied delivery sy-
ringes. The micro- catheter was
flushed with sterile saline; the
catheter’s dead space and its
Luer hub were then filled with
DMSO to prevent precipitation
of embolic material within the
catheter. The Onyx syringe was
connected to the micro cath-
eter and Onyx slowly injected
under fluoroscopic control at a
steady rate of up to 0.3 ml/min.
During the injection, the micro-
catheter was slowly retracted
step by step to the basis of the
pathology in order to achieve
complete filling of its cavity.
Onyx was injected until com-
plete occlusion of the cavity.
30 seconds after completing
the embolization procedure,
the syringe was aspirated

and the micro-catheter slowly
retracted in order to separate

it from the Onyx cast. After
successful separation, the
micro catheter and the cobra
or multi-purpose catheter were
removed completely without
any complication. Unintended
distal embolism was precluded
angiographically by unselec-
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tive abdominal DSA. The stent
graft was now completely
released. After removing the
contralateral 14F sheath, if
used, the EVAR procedure was
accomplished in the standard
manner by the implantation of
iliac extensions on both sides,
followed by vessel and wound
closure at both access sites.

CT Guided Percutaneous
Embolization of an Endoleak
with Onyx:

CT guided embolization was
performed by use of CT

BEPXHE# 4acTy NaTonornieckoro
yuacTka. [paBnnbHOCTL NONoXe-
HWS KOHYMKA MUKpoKaTeTepa 6bino
MPOBEPEHO C MOMOLLbK) BBEAEHMS
BPYYHYHO KOHTPACTHOrO BELLECTBA.

HekoTopoe KonnyecTso amM60nu-
3upytowero BellecTsa Onyx 34®
v Onyx® 20 B paBHbIX NPONOp-
unax (no 1,5 Mn kaxgoro) 6binu
MNOArOTOBIEHbI MYTEM CMELLMBAHMSA
B TEYEHME N0 KpaiiHei mepe 20
MMHYT [0 NOSIHOrO PACTBOPEHMS
TaHTaNoBOro NOPOLLKA, HE06X0AK-
MOrO 151 PEHTrEHOCKOMMYECCKON
BM3yanu3auum cMecu. Hepes

MaTonorus aopTol

Puc. 1: Ileyenue neHeTpupytoLLen atepo-
CKNEepOTMYECKON 53Bbl B 30HE MpUKpenne-
HUS! MHpapeHanbHOM aHeBPU3MbI a0PThl
a — KpynHbie MAS B 30He Luenku MHpa-
peHanbHOI aHeBPU3MbI GPHOLLHOM a0pTbl;
b - e —katetep Cobra 4F BeeneH B MAA
[0 MMNNaHTaUumM CTEHT-TpaHCNaHTaTa
(b), ncnonb3oBaHb! Cpasy HECKONbKMX
KaTywek Ans 3anonHeHus nonoctu MASA
(c), nonHas okknto3us MAA gocTurHyTa
NyTEM NHBEKLINM XXINAKOr0 3MO0SIMHECKO-
ro areHTa Onyx (d). Ha 3akntountensHom
aHruorpamme 1 MAS, 1 nonocTb aHespus-
Mbl yCreLuHo 3akpbiTel; f— KT cnycTa 6
MECsLIEB Nocne NPOLEAYPbl AEMOHCTPUPY-
€T OTCYTCTBME SHAOMNKOB ¥ JOCTATOHHYIO
Ookkto3unio MMAA 1 aHeBpu3MbI.

kateTep Cobra nnm MHOroLeneBoil
KaTeTep, NPOTAHYTbIE K OCHOBaHWHO
naTomnormyeckoro 06pazosaHqus,
6bin BBeeH Onyx n AMCO. Mocne
4ero MuKpokaTteTep 6bin NPOMbIT
CTepUINbHBLIM CONEBbLIM PACTBOPOM;
a MepTBOE NPOCTPAHCTBO Kate-
Tepa v ero nepexofHuk Luerhub
6binm 3anonHeHsl AMCO, 4To6b!
NpesoTBPaTUTL BbiNageHne ambo-
NMYECKOro MaTepuana B kateTep.
LLInpuy ¢ Onyx 6b1n COEAMHEH C
MUKpoKaTeTepoM, 1 Onyx MeaneH-
HO BBEfIEH NOJ KOHTPONEM PEHTre-
HOCKOMUM C MOCTOSIHHON CKOPOCTbHO
00 0,3 M/ MUH.

Bo Bpems nHbekumm, MukpokaTteTep
MEANEHHO CMeLLancs Lwar 3a wa-
FOM K OCHOBaHWIO NaTo0rM4eckoro
yyacTka, ¢ TeM, 4To6bl LOOUTLCS
MOJSTHOTO 3ar0NIHEHMS €r0 NONOCTH.
B cneaytowme 30 cexyHg nocne
3aBepLLeHNs npoLesypbl aM60nn3a-
UMM LUNPUL, M MUKpoKaTeTep Bbln
MEANEHHO yAaneHbl 6e3 Kakux-
B0 0CNOXHEHWA. HenpeHame-
peHHast 3M60NUA Ha OTAANEHHbIX
yyacTkax 6blna MCKUEHa aHrvo-
rpacdmyecku. Tenepb UMANAHT Gbin
NOMHOCTbIO 3achukenpoBaH. Mocne
yAanexus KoHTpanatepansHon 14F
o6onoykun EVAR ocywiectsnseTcs
CTaHAApTHbIM 06Pa3oM, NyTeM
YCTaHOBKM MMMNaHTa Ha 06e noj-
B3[OLLHbIE apTEpPUM.
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fluoroscopy in a sterile setting
under local anesthesia. Prior

to embolization a dual phase
arterial and late venous (120
sec) CT-scan (GE Discovery
CT750 HD) was performed

in prone position. The ideal
puncture site, using an anterior
or posterior approach, respec-
tively, was defined and the
patient positioned accordingly,
either in prone or supine posi-
tion. A sterile setting as well
as monitoring with ECG and
oxymetry was established. A
mild sedation using midazolam
1 -3 mg (cave: puncture of the
aneurysm sac is painful) and
local anesthesia with 20 ml
scandicain 1% were used.

CT guided puncture of the
aneurysm sac (cave: the aneu-
rysm sac is quite rigid and the
puncture requires some force)
was done using a translumbar
aortography catheter needle
(19 G, 22 cm; Cook Medical
Inc., USA). After puncture the
steel needle was removed
leaving the catheter in the
aneurysm sack. In case of large
endoleaks their cavity was

first filled with 3 — 5 coils that
were directly injected over the
needle catheter (Micro-Coils:
MReye Embolization Coil;
0.035 Inch compatible/ Cook
Inc., USA). A DMSO-compati-
ble Echelon-14® micro catheter
(ev3 Endovascular Inc., USA)
was then co-axially introduced
into the endoleak cavity under
CTfluoroscopic control. Correct
placement of the micro cath-
eter's tip was checked by man-
ual contrast injection under CT
fluoroscopy. Several charges of
Onyx-20 and -34 (each contain-
ing 1.5 ml of embolic agent)
were prepared as described
earlier. After preparation of

|
Medical wmen

H el
|

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

the micro-catheter the Onyx
syringe was connected to it
and Onyx was slowly injected
under CT fluoroscopic control
at a steady rate of up to 0.3
ml/min. During the injection,
the micro catheter was slowly
retracted step by step to the
basis of the endoleak in order
to achieve complete filling of
its cavity. Onyx was injected
until complete occlusion of the
endoleak. The puncture site in
the aneurysm sack was sealed
with Onyx as well by slowly
injecting it while retracting the
catheters under CT-fluoroscopy
out of the aneurysm sack.
Finalization of the procedure
was performed as described
earlier. The puncture site was
treated with a local compres-
sion tape. After the emboli-
zation a control dual phase
arterial and late venous (120
sec) CT-Scan (GE Discovery
CT750 HD) were performed to
document complete occlusion
of the endoleak.

Follow-up Treatment for all
Cases

If the patient required addi-
tional surgical treatment, e.g.
to remove spinal hardware
causing a PA, the patient was
transferred to the orthopedic
operation theater still under
general anesthesia. Follow-up
treatment included a one-night
stay in the intensive care unit
when an EVAR procedure was
performed. In all other cases
the patients were referred to
their regular wards. 100 mg

of acetylic salicylic acid were
administered per day. A control
CTA was done five days later
for EVAR cases and 6 months
later for all cases. In case of en-
doleak treatment, an additional
contrast enhanced ultrasound

YpeckoxxHas ambonu3sauma aHAo-
NINKOB € Ucnonb3osaHuem Onyx
noa KoHtponem KT

YpeckoxxHas, KT-koHTponmpyemas
ambonu3aums 6bina npose-

[AeHa ¢ ucnonb3osannem KT-
¢bnyopocKonuM No4 aHECTE3MEN.
Mepen am6onM3aLMei IPOBOANTCS
AByx hasHoe KT-ckaHnposaHue
(apTepuanbHOro 1 BEHO3HOTO Npu-
Toka) (120 cek) KT (GE Discovery
CT750 HD) B nonoxexnu nexa.
MpefBapuTenbHO OnpeaenstoT
ONTUManbHOE MECTO 415 MPOKONa,
UCMONb3y$ NEPeSHNA UK 3aHWNA
AOCTYM, B COOTBETCTBUM C 3TUM
BbIGMPAIOT NONOXKEHME NALMEHTa.
MoaKnto4aT COOTBETCTBYHO-

wyto annapaTtypy: annapat 9K,
okcuMeTp u ap. MNpoBoAsT Msrkoe
CEAMPOBaHNe NaumeHTa, 1Cnosb-
3ys Muaasonam B fo3e 1-3 Mmr, a
TaKXXe MECTHYIO aHECTE3NIO NyTeM
BBefeHus 20 mi 1%-To ckaHavka-
nHa.

MpoKoN MeLLKa aHeBPM3MbI TPpe-
OyeT [0BONLHO 60NBLUIOIO YCuNns

1 OCYLLECTBNSETCS C MOMOLLHO
TpaHcnoMbansHoN aopTorpa-
(hMYECKOI KAaTETEPHOM MrIb

(19 G, 22 cm; Cook Medicalinc.,
USA). Mocne NpoHUKHOBEHMS B
MELLIOK aHEBPU3Mbl CTaNbHYHO

Wrny yaansioT, 0CTaBnAs B HEM
kaTeTep. B cnyyae 60mbLUmMX
9HAOMMKOB WX NONOCTb 3aN0SHS-
10T 3-5 KaTyLKamu, BBOAUMbIMU
HEMOCPEACTBEHHO Yepes kaTeTep
(Micro-Coils: MReye Embolization
Coil; 0.035 Inch compatible/ Cook
Inc., USA). OIMCO-coBmecTuMbIiA
MuKpokaTeTep OwwenoH-14® (ev3
Endovascular Inc., USA) BBoAsT

B NONOCTb 3HAONMKA MOL KOHTPO-
nem KT-cpnypockonuu. Mo 1,5 mn
Onyx-20 1 -34 noaroTasnueaoT,
kak 6b110 onucaHo Bblwe. lNocne
NOArOTOBKM MUKpOKaTeTepa K HeMy
NOACOEAMHSIOT LWnpmL ¢ Onyx 1
BBOAAT NOA KOHTposnem KT- cnypo-
CKOMWM Ha NOCTOSIHHOW CKOPOCTH [0
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0,3 Mn1 / MuH. Bo BpeMs MHbeKLMK
MUKpOKaTeTep MeANEHHO youpatoT,
Luar 3a LuaroM npubamxasch K
OCHOBE 3H[0/MKa, 4TO6bI J06UTLCS
MOSHOTO 3arONHEHMS ee NONOCTY.
Onyx BBOAAT [0 MOJHOW OKKMHO3UK
3HJonmKa. MecTo npokona MeLlka
aHEBPU3MbI TAKXKE 3aKpPbIBAKOT
Onyx-0M, N0 Mepe NOCTENeHHO-

ro M3BNIeYEHs KateTepa nog
koHTponem KT- dpnypockonuu. 3a-
BEPLLEHWE NPOLELYPbl BbINONHAOT
TaK e, kak 6b110 ON1CaHO BbILLE.
MecTo nyHkumum obpabatbiBatoT

C MCNONb30BAHWEM CrieLManbHbIX
NepeBA30YHbIX NEHT.

lMocne ambonmn3aumm cpasy xe
MPOBOAAT NOBTOPHOE fBY(ha3Hoe
KT-ckaHupoBaHue apTepuansHoro
KPOBOTOKA W BEHO3HOTO BO3BpaTa
(120 cex), (GE Discovery CT750
HD) anst noATBEP>KAEHNS MONHO
OKKJTHO3MM SHAONMKA.

Mocnepytowas Tepanus ans Bcex
cryyaeB

Ecnv nauneHTy Tpebyetcs Lo-
MOSHUTENBHOE XMPYPrvECcKoe BME-
LLIaTeNLCTBO, HAaNpUMep, yaanexue
CMMHHOrO MMMAAHTaHTA, KOTOPOE
MOXXET NPUBECTU K 06Pa30BaHNIo
NCEeBAOAHEBPU3MbI, MALMEHTA
NepeBOAsT B OPTONEANYECKYHO
OnepaumoHHyto, He BbIBOAS M3 Hap-
ko3a. [ocnenytollee BefieHe na-
LmeHTa nocne BbinonHexHns EVAR
BKJIKOYAET OAHY HOYb NPEObIBAHMS
B OTLENEHUN UHTEHCUBHOM Tepa-
nuu. Bo BCex ocTanbHbIX Ciyyasx
nauneHTbl MOryT ObITb NEPEBEfEHbI
B 06LLyt0 nanary.

Bcem naumeHTam nokasana ae-
TUICANMUNIOBAS KUCNOTA B J03€
100 Mr B fieHb. KT-aHruorpacus
MPOBOANTCS CNYCTS NSATb AHEN No-
cne EVAR u cnycTs 6 mecsiues ang
BCEX OCTasIbHbIX Cly4aes.
[MaumneHTam, NPOONEPUPOBAHHBIM
Mo NOBOAY SHAONMKOB, B AOMONHE-
HUe K 3TOMy TpebyeTcs paciUmpeH-
HOE KOHTPACTHOE yNbTPa3ByKoBOe
ckaHuposanve Y3U (CEUS) yepes
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scan (CEUS) was performed
after 5 days, 3 months, and

6 months. This is neces-

sary since Onyx reduces the
visualization of the endoleak
due to severe artifacts caused
by tantalum, and only CEUS is
able to depict reperfusion of
the endoleak sufficiently.

The duration of the complete
embolization procedure was
15 minutes in mean; the whole
intervention lasted 90 minutes
in mean.

Case Series

The patient characteristics and
treatment details for the fol-
lowing 4 cases are summarized
in table 1.

Case 1: Penetrating Aortic
Ulcer (PAU) in the Landing
Zone of an Infrarenal Aortic
Aneurysm

A 76-year-old male patient with
a sonographically detected

6.3 cm infrarenal AAA was
referred to our department of
vascular surgery. Computed
tomography angiography (CTA)
and digital subtraction angi-
ography (DSA) revealed an
additional large penetrating
atherosclerotic ulcer (PAU) in
the proximal neck of the AAA
with a diameter of 2.3 cm and
a depth of 1.8 cm, situated
immediately caudal to the right
renal artery (Fig. 1). Treatment
of the aneurysm was indicated
due to its size. The patient
was a diabetic and suffered
from atrial fibrillation. For that
reason and because of the
higher operative risk associated
with open aneurysm repair,

it was our and the patients’
preference to opt for endovas-
cular repair. We considered

a standard EVAR procedure
with release of the main body
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below the PAU as inadequate
because the remaining neck
would have fallen below 7mm
and sufficient proximal sealing
seemed unlikely. Furthermore,
this would have increased the
arterial pressure within the
PAU and led to a significantly
higher risk of rupture. For that
reason, we planned to exclude
the PAU as well. For the endo-
vascular repair, we discussed
the following remaining treat-
ment options: fenestrated or
branched stent graft, chimney
graft, and classic stent graft in
combination with periproce-
dural embolization of the PAU
in order to establish sufficient
proximal sealing. However, the
patient had severe aortic and
iliac angulations (Fig. 1) in com-
bination with a short infrarenal
neck at the left side, complicat-
ing the exact placement of a
fenestrated or branched graft;
he also had only a short space
between the renal arteries and
the superior mesenteric artery,
making the chimney graft
procedure almost impossible.
For that reason, the PAU was
occluded by combining trans-
catheter embolization with a
standard EVAR procedure, thus
establishing a suitable proximal
neck with consecutively suffi-
cient sealing of the stent graft,
complete exclusion of the AAA
and occlusion of the ulcer (Fig.
1). This remained stable at 6
months follow-up.

Case 2: Aortic Pseudoaneu-
rysm after Spine Surgery
with Plate-Dislocation

A 75-year-old man had received
successful endovascular aortic
aneurysm repair (EVAR) for an
uncomplicated infrarenal aortic
aneurysm in Mai 2009. In Sep-
tember 2009 he showed up

5 nHei, 3 mecsiua v 6 MecsiLieB. JTo
Heo6x0aMMO, MOCKOMbKY Onyx CHY-
XaeT BU3yanu3aumio SHA0MNKOB
32 CYET CePbe3HbIX apTedakToB,
CNPOBOLMPOBAHHbIX NPUCYTCTBUEM
B CMeCy TaHTana, 1 Tonbko Y3U1
Cnoco6HO afexkBaTHO 0TO6Pa3NThL
cTeneHb penepdy3un SHAOMKA.

B uenom npoueaypa améonusaumuu
3aHUMaeT okono 15 MuUHYT, a npo-
LOMMKMTENBHOCTb BCETO OnepaTus-
HOrO BMELLATENbCTBA — B CPEAHEM
90 MuHyT.

KnuHuyeckue cnyyau
XapakTepucThka KIMHUYECKuX cy-
YaeB W feTanm Neyenns CBeAeHbI

B Tabn. 1.

Cnyuaii 1: MeHeTpupyowas a3sa
aopTsl (MAA) B 30He npuKpenne-
HUS MH(papeHanbHOW aHeBpU3-
Mbl 2OpTbl.

76-NETHMIA MY>XX4MHA C COHOrpa-
(h1yecKn AnarHoCTUPOBaHHOM
WHpaperansHon AAA, anameTpom
6,3 cM ObIN JOCTaBNEH B OTAENE-
HWE COCYLMCTON XUPYPruu.
KT-KoHTponmMpyemas aHruorpacus
(KTA) v umdpposas cy6TpakumoH-
Has aHrnorpadms (LICA) BoisiBum
B [ONOJIHEHME K 3TOMY NEHETPUPY-
tOLLYHO aTEPOCKNIEPOTUYECKYHO A3BY
(MA$A) kpynHoro pasmepa, pacnono-
XEHHYIO B NPOKCUMANLHOM 0TAENe
LUelKM aHEBPU3MbI, KayaanbHee
NpaBoii NOYEYHON apTepu (puc.

1). [inameTp s13BbI cocTasun 2,3

cM rny6uHa 1,8 cM. Jlevenue

3Bbl ObIN0 B 3HAYUTENBHON MEPE
3aTpyAHEHO u3-3a ee pasmepa.
Kpome Toro, y nauueHTa 6biu
AMarHoCTMPOBaHbI CONYTCTBYIOLLME
3aboreBanus: caxapHbli auabeT n
hubpunnaums npeacepauia. Beuay
9TUX YCTOXHSIOLLMX OBCTOSTENBCTB
11 BbICOKOrO pUCKa, CBA3AHHOIO C
OTKPbITbIM OMEepaTUBHbLIM yaane-
HWEM aHEBPU3MbI, KOMAHZON XUPYp-
OB COBMECTHO C CAMUM NaLMEHTOM
ObIN0 MPUHSATO PELLEHUE NPOBECTY
9HLOBACKYNSIPHOE BMELLATENLCTBO.

MaTonorus aopTol

Bepcwus nposeeHns cTaHgapTHON
onepauun EVAR ¢ pasmelueHunem
OCHOBHOM 4aCcTv MMNAaHTa HUXe
IMAS 6bina cpasy e OTKIMOHeHa,
MOCKOMbKY AfIMHA OCTABLUNEr0CS
bparMeHT cocTasmna 6bl MeHee 7
MM, 1 LOCTWYb HA TaKOM y4acTke
AOCTATO4HO NJIOTHOM (huKCaLMM
CTeHTa 6b1710 6bl HEBO3MOXKHO.
KpoMe Toro, 310 npusesno 6bl K yBe-
TIMYEHMIO apTepUanbHOrO AaBeHus
B npefenax MA4 n, cnegosarens-
HO, K BbICOKOMY PUCKY pa3pblaa
aHeBpu3Mbl. B ka4yecTBe BapuaHToB
9HAOBACKYNSPHOIO NEYEHUS aHeB-
PW3MbI B lIaHHOM Cllyyae paccma-
TPUBANCh CRELYIOLLME BAPHUAHTbI:
UMNNaHTaumMs NepthOpPUPOBaHHOMO
WA Pa3BETBNIEHHOMO CTEHTA, yCTa-
HOBKa rpachT-TpaHcnnaHTaTa uam
KNacCM4eCcKOro CTeHTa B KOMOMHaA-
Luu C nepunpoLiesypHoi amM6onm-
3aumeit MAS ¢ uenbto 0becneveHns
[OCTATOYHO NIOTHOM chukcaLmm
MPOKCMMANBHOrO Kpas CTeHTa Ha
aopTe. TeM He MeHee, y naumeHTa
TsKenas natonorus aopThbl M NoA-
B3[0LUHbIX apTepuid (puc. 1) coye-
Tanacb ¢ KOPOTKON MH(papeHans-
HO LIEMKOW aHeBPU3MbI C NIEBOM
CTOPOHbI, YTO 3aTPYAHAET TOUHOE
pacnonoxexue nepchopupoBaHHOr0
WnK pa3BETBNEHHOMO TPAaHCMNaHTa-
Ta, a TaKXe C KOPOTKUM PaccTos-
HUEM MEXZy NOYEYUHOI apTepueit

W BEpXHeW BpbKEeUHO apTepueit,
4TO fenaeT HanoXeHuem rpadT-
TpaHcniaHTaTa NpakTU4ecky
HEBO3MOXXHbIM. T03TOMY OKKIHO-
3us A4 6bina npoBedeHa nyTem
06beMHEHNS TPAHC-KaTETEP-
3m60nmM3aumm 1 CTaHaapTHOM Npo-
uenypsl EVAR, 4t0 nossonuno obe-
CNeynTb HEOOXOANMYHO MAOTHYHO
(hVKCaLMIo MMNaHTaHTa Ha CTeHKe
aopTbl, [OGUTLCS BbIKOYEHUS AAA
W OKKITHO3MM aTepPOCKIEPOTUYECKON
138l (puc. 1). OpdpexT 0T npose-
[EHHOMN XMPypPruveckoro BmeLLa-
TENbCTBA OCTABANCs CTabuibHbIM B
TeueHre 6 nocneayroLmx MecaLes
HabnoaeHus.
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Fig. 2: Treatment of an iatrogenic
aortic pseudoaneurysm, caused by
osteosynthetic hardware used for
spinal surgery for treatment of spon-
dylodiscitis. a - b) CT scan in the axial
and sagittal plane prior to treatment.
¢ - d) Angiographic depiction of the
occlusion of the PAU by injection of
the liquid embolic agent Onyx by an
trans-brachially introduced MP-A1
catheter in the pseudoaneurysm (c),
followed by placement of a second
stent-graft (d) immediately before
surgical removal of the spinal hard-
ware. e — f) CT scans after both pro-
cedures (e), demonstrating complete
occlusion of the pseudoaneurysm
and removal of the spinal hardware
without any bleeding complication. In
the follow-up scan 6 months later no
recurrence of the pseudoaneurysm
was detected (f).

again with severe systemic and
aortic stent graft infection and
consecutive development of

2 psoas abscesses. The stent
graft infection and abscesses
were successfully treated con-
servatively with systemic anti-
biotics and drainage. However,
in the course of the infection
he developed spondylodiscitis
of the 1stand 2™ lumbar verte-
bral body, which was treated
by spinal surgery in Novem-
ber 2009. The infected disc
was removed and replaced

by a Harms titanium cage. To
stabilize the lumbar spine after
disc removal a Schiffchen plate
was fixed laterally to the left of
the 1stand 2" lumbar vertebral
body with 2 screws. How-
ever, the fixation of one of the
screws was felt to be instable,
and a second Schiffchen plate
was applied dorsally of the 1%,
again fixed with 2 screws.

In October 2010 the patient
was admitted in the depart-
ment for vascular surgery for
routine computed tomogra-
phy angiography (CTA) of the
abdominal aorta for follow up
of the EVAR procedure. CTA
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unveiled a newly developed
aortic pseudoaneurysm (PA) in
the infrarenal neck of the previ-
ously treated aortic aneurysm,
caused by chronic wall contact
of the aorta with the ventrally
displaced first Schiffchen plate
(Fig. 2). The PA had a length

of 2cm and was located in the
dorsal aortic wall, reaching the
proximal margin of the covered
part of the stent-graft. There-
fore removal of the PA-inducing
spinal hardware was consid-
ered to be too risky without
additional measures to cover
and exclude the PA before
surgery because it was not
fully covered by the stent-graft.
Though, the distance between
the covered part of the stent-
graft and the lower renal artery

Cnyuaii 2: MceBaoaHeBpu3mMa
aopThbl KaK cneacTBue CMeLyeHns
MMNAAHTUPOBaHHOM NACTUHDI
Ana cukcaumm No3BOHOYHMKA
75-NETHUIA My>XYnHa YCNeLHo
npoLLen npoLeaypy SHAO0BACKYNsp-
HOrO NEYeHNs aHEBPU3MbI 0PTbI
(EVAR) no nosogy HeOCNOXHEHHON
WHpapeHanbHon aHeBpU3Mbl aop-
Tbl B Mae 2009 roza. B ceHTs6pe
2009 rofa oH NoCTynun C TAXenbl-
MM CUCTEMHbIMW W a0PTasbHBIMK
NPOSIBAEHUSAIMM MHEPMLMPOBAHNS
TPaHcnnaHTaTa, OCNOXHEHHOr0
Pa3BUTEM ABYX NOSICHUYHbIX
abcueccos. MHdekums u abeueccsl
ObINn YCMELLHO BblNEYeHb! KOHCEp-
BATMBHbIMM METOAAMM C NPUMEHE-
HMEM CUCTEMHbIX QHTUBMOTUKOB M
ApeHaxa.

TeM He MeHee 13-3a pa3BuBLLMXCS
OCINOXHEHWIA Y NaLMeHTa Havancs

MaTonorus aopTol

Puc. 2: IleyeHune ATporeHHbIX ncesoa-
HEBPU3M a0PTbI, BbI3BAHHbIX YCTAHOBKO
annapaTHbIX CPEACTB A1 0CTEOCUHTESA,
MUCMONb3YEMbIX B CMIMHANBHON XUPYpPruvt
AN neyeHns cnoHaunogmeunta. a-b— KT
B aKCWaubHOI 1 carmTTanbHOM NoCKo-
CTAX [0 Jieyerus. ¢ — d — aHrvorpaduye-
Cckoe n3o6paxkeHne okknoainm MAA nytem
WHBEKLIMM XKXUAKOr0 3MB0NMYECKOro
areHTa Onyx uepe3 TpaHcOpaxuansHblii
katetep MP-A1 B nonocTb nceBaoaHes-
pU3Mbl (C) NOCNEAYHOLWNM PA3MELLEHNEM
BTOPOro CTEHT-TpaHcnnaHTaxTa (d)
HEMNoCpeaCTBEHHO Nepes XMPYPruiecknm
yAaneHnem CnHasbHbIX (UKCHPYHOLLMX
nnactux. e — f— KT nocne npoueaypbl
() BEMOHCTPUPYET MOMHYHO OKKIHO3MKO
NCeBAOAHEBPU3MbI 1 yAaNeHNe CrnHasb-
HbIX NNAcTUH 6e3 Kakux-n1bo remMoppa-
rMYeckux 0CnoXXHeHuiA. Mocneaytowiee
CKaHMpoBaHue Yepes 6 MecsLEB: peLnans
nceBAoaHeBPU3MbI He 06HapyXxeH (f).

crnoHaunoamucumT 1-ro u 2-ro no-
SICHUYHBIX MO3BOHKOB, M0 NOBOAY
KOTOPOro OH MPOLLEN KYPC NeYeHNs
B OTAENEHUN XMPYPrisv NO3BOHOY-
HuKa B HosI6pe 2009 roga. MHdu-
LIMPOBaHHbIIA AMCK ObIN yaaneH u
3amMeHeH no XapMc TUTaHOBO# CET-
Koi. [Ing cTabunmaaLmm nosicHnY-
HOro 0TAena No3BOHOUHMKA Nocne
yhoaneHus gucka 6bina npuMeHeHa
nnacTtuHa Schiffchen. MnactuHa
6blna 3acmkcmpoBaHa cboky crnesa
0T 1-ro u 2-ro NOSICHAYHOro No-
3BOHKA ABYMS BuHTamn. OfHaKo
hvKcaLms 0JHOTO 3 BUHTOB 6bIN0
Npu3HaHa HeCTabnmbHOM, NOITOMY
Oblna MMNNAaHTMPOBaHa BTopast
nnacTuHa Schiffchen, onstb e
NPUKPENEHHas 2 BUHTaMM.

B oktsi6pe 2010 rona naumeHT 6bin
HanpaBieH B OTAEHWe COCYANCTOM
Xvpyprum Ha KT-KoHTponpyemyto
aHrvorpacouto (CTA) 6ptoLLHOi
aopTbl B CBS3M C NpeacTosLLen
EVAR. C nomowsto CTA 6bina
06Hapy>xeHa HeaBHO 06pa3oBas-
LUasics BCAEACTBUE XPOHUYECKOrO
MMKPOTPABMMPOBAHMS CTEHKM
aopThl CMELLEHHON BEHTPANBHO
nepBoii nnactuHkon Schiffchen
(puc. 2) nceBoAHEBPM3MA A0PTbI
(MA) ¢ nHpapeHanbHOM LWEHKoM
paHee NeYEeHHON aHEBPU3MbI.
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(right renal artery) was only
7mm. This landing zone was
considered to be too short to
achieve a complete exclusion
of the PA by simply extending
the old stent-graft proximally
with a new stent-graft reach-
ing the lower edge of the right
renal artery. For that reason it
was decided not only to cover
the PA with an endovascularly
applied stent-graft but also to
occlude it by simultaneous
trans-catheter embolization
(Fig. 2). The removal of the
ventrally displaced Schiffchen
plate by spinal surgery was
planned within the same ses-
sion after the endovascular
procedure and was performed
successfully without any
bleeding complications. In

the follow-up examination 6
months later no recurrence

of the pseudoaneurysm was
detected.

Case 3: Trans-catheter
Embolization of an Type 1 a
and b Endoleak

A 74-year-old woman with a
tube-dissection had received
three non covered stents in
the thoracic aorta, which were
dislocated, and, in a second
hybrid procedure, a visceral
debranching and stenting of
an aneurysm in the thorako-
abdominal aorta, affecting the
origins of the visceral arteries.
The patient showed up for
routine computed tomog-
raphy angiography (CTA) of
the aorta for follow up of the
hybrid operation. CTA unveiled
a newly developed type 1a
and b endoleak with a massive
jet-effect (Fig. 3) in such a way
that the indication for re-inter-
vention was given. The patient
was prepared for an endovas-
cular re-intervention including
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the closure of the endoleak
entries, and a potential proxi-
mal and distal extension of the
stent-graft. For the endoleak
type 1a a micro-catheter was
introduced between the upper
end of the stent-graft and the
aortic wall into the endoleaks’
cavity. It was occluded by
injection of 3 ml of Onyx-34.
For the endoleak type 1b the
micro-catheter was introduced
between the lower end of the
stent-graft and the aortic wall
into the endoleaks’ cavity. It
was occluded by injection of
5ml of Onyx-34. No further
endoleak perfusion could be
observed following the inter-
vention.

Case 4: Percutaneous CT
Guided Embolization of an
Type 2 Endoleak

A 76-year-old male patient who
had received a successful en-
dovascular aortic aneurysm re-
pair (EVAR) for an uncomplicat-
ed infrarenal aortic aneurysm
presented at the 6 months
follow-up with an extensive
type Il endoleak. In order to
prevent for bleeding complica-
tions the decision for a percuta-
neous CT-guided embolization
was made (Fig. 4). Under local
anesthesia and in the prone
position a puncture needle was
introduced into the aneurysm
sack under CT-fluoroscopic
guidance. A micro-catheter
was inserted co-axially into the
needle and 4.5ml of Onyx-20
were injected until complete
filling and occlusion of the en-
doleak was achieved. The scan
after removal of the catheters
and the follow-up CT scan 6
months later demonstrated the
absence of a reperfusion of the
endoleak. Due to the strong
beam-hardening artifacts in CT,

MA cocTasuna 2 cM B AJMHY 1 Bbina
PacMonoXeHa co CTOPOHbI 3aaHel
NOBEPXHOCTH a0pTbl, AOCTUras
MPOKCUMANbHOrO CTEHT-NPOTE3A.
MoaToMy B laHHOM Clyyae yaane-
Hue MA 6b110 CIMLLIKOM PUCKOBAHHO
6e3 NPUHATIS [ONONHNTENbHbIX
Mep AN 3aLLMTbl CTEHKM aopThl,
MOCKOMbKY OHA He 6blfa NOIHOCTbH
0XBA4eHa CTEHT-NPOTE30M.
PaccTosHue Mexay NOKpbITON
YacTbi0 CTEHT-TPAHCNNAHTaTa 1
HUXXHEWN NOYeYHO apTepueii (npa-
Basi NoYeYHas apTepus) CoCTaBuno
BCEro Nub 7 MM. 3TOro npo-
CTPAHCTBA CAMLLIKOM Mano, 4Tobbl
NPOBECTM afieKBaTHOE NeYeHne
NceBAOAHEBPU3MbI MPOCTbIM pac-
LUMPEHNEM YKE YCTaHOB/EHHOrO
CTEHT-TPaHCMNaHTaTa B NpoKCH-
MarnbHOM HanpaBAEHUM HOBbIM
CTEHTOM, LOXOASALLMM [0 HUXKHEFO
Kpas NpaBoi NOYeYHON apTepuy.
Mo 3701 NpU4MHE GbINO MPUHATO
PELLEHME He TOMbKO YKPbITh MA

C MOMOLLBIO CTEHT-rpadhTa, HO

1 am6onmanposaTh MA nyTem
O[HOBPEMEHHOW SHA0BACKYNSPHON
TpaHc-KaTeTepHOM ambonuaaumm
(puc. 2).

OnepatuBHOE yaaneHue BeH-
TpansHo cmelleHHoi Schiffchen
NNacTUHbI HA MO3BOHOYHMKE BbINO
3annaH1poBaHo B pamMKax 0fHOro
ornepaTUBHOrO BMeLLATeNbCTBa
nocne SHA0BACKYNSAPHBIX MpoLe-
Zyp 1 6bIN0 YCNELWHO NPOBEAEHO
6e3 Kakux-nMbo reMopparnieckmnx
OCNOXXHEHMIA. B KOHTPOSBHOM
06CnefoBaHMM Yepes 6 MecsLeB
PeLMANBa NCeB0AHEBPU3MbI
OBHaPY>XEHO He BbINo.

Cnyvaii 3: TpaHckaTeTepHast aM-
60nm3aums B neYeHUM 3HOONMUKA
TMnalamno6

74-NeTHeN XEeHLLWHe C ANCCeKLmMen
aopTbl 6bInM YCTAHOBNEHbI TPU
HENOKPbITbIE CTEHTBLI HA YPOBHE
PYAHOr0 OTZENa aopThl, KOTOPbIE
ObINM CMeELLEHbI, 1 NPOBeSEeHO

MaTonorus aopTol

BMCLIEPAIIbHOE BbIKIHOHEHNE 1
CTEHTUPOBAHNE aHEBPU3MbI Ha
YPOBHE rPYAHON W 6PIOLLHON a0pTbl
B MECTE OTBETB/EHUS OCHOBHO
4acTy BUCLiepaNbHbIX apTepUi.
lMaumeHTKe 6bina Takxe npo-
BefieHa aHruorpadus aopTbl No4
koHTponem KT (KTA) ans nnanmpo-
BaHus 06bema KOMEMHMPOBAHHOIO
ONepaTMBHOrO BMELLATENLCTBA.
Bo Bpemsi CTA 6binv BU3yanuau-
poBaHbl HeaBHO 06pPa30BaBLLMECS
3HA0NMKM TMNA 1a 1 6 C MacCUBHO
CTPyei NOATEKaHNS NMOA NpoTe3
(puc. 3), 4TO NOCAY>KMNO NMOKa3aHw-
€M [15 TOBTOPHOTO XMUPYPru4ecko-
r0 BMeLLaTeNbCTBa.

[MauueHT 6bIn NOArOTOBMEH ANs
NOBTOPHOM 3HAO0BACKYNSPHON
onepauuu, BkItouas aM6onm3aumio
SHAOJIMKOB, & TaKXXe NOTeHLMasb-
HO OMACHBIX MPOKCMMANBHOMO U
AMCTaNbHOTO PACLUMPEHMNS CTEHT-
npoTe3a. [ins ycTpaHeHust SHA0-
NMKOB 1a TMna MMKpoKateTep Obin
BBELEH B N0OOCTb 9HAOMNMKA Yepes
MPOCBET MEXAY BEPXHUM Kpaem
CTEHT-TPaHCMNaHTaTa u CTEHKOM
aopTbl. bbina npoeeaeHa ero
OKKITHO3Mst C MOMOLLbK) MHBEKLMIA 3
M Onyx-34.

[ns 3akpbiTvs 3HoAmkos 1b

TMNa MUKpoKaTteTep ObiN BBEAEH
MEXZY HUXKXHWM KPaeM CTeHTa-
TpaHcnnaHTaTa u CTEHKOW aopTbl.
OKkIto3usi Bbina BbINOHEHA NyTEM
BBefeHns 5 mn Onyx-34. Hukakoid
LOMONHUTENBHOW Nepddy3um KpoBm
Ha y4acTkax SHA0NMMKOB Nocne
MPOBEAEHHOr0 BMELLATENbCTBA
BbISIBNIEHO He BbINo.

Cnyuaii 4: YpeckoxHas KT-
KOHTponupyemas aMmbonusauus
9HAOMNNKOB 2 TMNa

76-NeTHUIA NaumneHT, nocne
YCMELIHOr0 3HA0BACKYNSPHOIO
EVAR-BMmeLLaTensCcTBa no nosogy
HEOCOXHEHHON UH(DpapeHanbHOM
aHeBpU3Mbl a0pTbl, Haboaancs B
TeYeHUn nocnesyoLmx 6 mecaues
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Fig. 3: Treatment of a large combined
type 1a and 1b endoleak with trans-
catheter embolization. a) CT scan
before the intervention, demonstrat-
ing large type 1a and b Endoleaks
after abdominal aneurysm repair.

b) Final angiogram after complete
occlusion of both Endoleaks without
any reperfusion. ¢ — f) Embolization
procedure. For the endoleak type

1a a micro-catheter was introduced
between the upper end of the stent-
graft and the aortic wall into the
endoleaks’ cavity. It was occluded by
injection of 3 ml of Onyx-34 (c —d).
For the endoleak type 1b a cobra
catheter, followed by a micro-cath-
eter, was introduced between the
lower end of the stent-graft and the
aortic wall into the endoleaks’ cavity.

It was occluded by injection of 5ml of |

Onyx-34 (e - f).

caused by the tantalum pow-
der, it is even more important
to rule out any reperfusion of
the aneurysm sac by contrast
enhanced ultrasound, which
confirmed absence of reperfu-
sion of the endoleak.

Discussion

Various treatment options can
be discussed for the manage-
ment of the cases presented.
In the case of a severely
diseased neck of the infrarenal
landing zone of an abdominal
aortic aneurysm the classic
EVAR procedure with place-
ment of a standard bifurcated
stent graft below the PAU was
not viewed at as an appropri-
ate approach, because the
remaining neck at the left side
would have been less than 7
mm, and in combination with
the existing left-sided kinking
of the aorta, sufficient sealing
was not expected to be feasi-
ble. The stent graft could loose
contact with the aortic wall
resulting in the subsequent
development of a Type 1a
endoleak. In addition, excluding
the aneurysm while leaving the

Puc. 3: JleyeHue KpynHbIX SHAOMNKOB
KOMOMHMPOBaHHOro TUna 1a v 16 nyTem
TpaHckaTeTepHon aMO0M3aLmMn: a — Ha
KT nepen BMeLLaTensCTBOM, BAAHbI
KpynHble 3HA0MMKK 1a u 6 TMNOB nocne
CTEHTUPOBAHNS aHEBPU3MbI OPHOLLHOA
aopTbl; b — 3aknoumUTENbHAS aHIMO-
rpamma nocne nosHO OKKI03uK 06enx
9HOMNKOB, HUKAKMX CnedoB penepdy3ny;
¢- f- npouenypa ambonuaaunu. B npo-
CBET 3HA0MMKA 1a Tna Mexy BEpPXHUM
Kpaem CTEHT-TPaHCNaHTaHTa U CTEHKO
aopTbl B N0NOCTb 9HAOMKA BBEAEH
MukpokaTeTep. OKKIK31S NPOBOAUTCS
nyTem uHbekunii 3 Mn Onyx-34 (¢ —d).

B npocseT sHponuka Tvna 16 katetep
Cobra, a 4epe3 Hero 1 MukpokaTeTep
6bl1 BBEAEH MEX]Y HUXHUM Kpaem
CTEHT-TPAHCMAAHTaHTa 1 CTEHKOW aopTbl.
[poBeaeHa OKKNtO3Ms NyTeM BBeAEHMS 5
Mn OHuke-34 (e-f).

B CBSI3M C NOSIBNEHNEM 3HAO0NNKOB
[l Tvna. C uenbro NpesoTBpaLLeHms
remMopparnyeckmx 0CNOXKHEHW
ObINI0 MPUHSTO PELLEHE O NPoBe-
LEHWM YPE3KOXHON KT- KOHTpONM-
pyemoii am6onusauum (puc. 4). Moa
MECTHO aHECTE3MeN B NOMOXEHUN
nexa YpeskoXXHO Noj KOHTPONEM
KT-chnroopockonuu urna bbina
BBEJEHA B MELLOK aHEBPU3MbI.
Yepes nonyto urny B NOAOCTb aHEB-
p13Mbl 6biN BBEJIEH MUKpOKaTETED
W Yepes Hero nnasHo BBeAeH Onyx-
20 B 06beme 4,5 mn, 40 NOAHOrO
3anoHEHNs M 3aKynopKW 3HA0MM-
ka. CkaHupoBaHue nocne yaaneHus
karteTepos v nocnegytowee KT
vepes 6 MecsLeB NPoAEMOHCTPK-
poBano OTCYTCTBUE penepdy3n
3HO0NMKA. /3-3a MHTEHCUBHBIX
y4acTKOB 3aTEMHEHUs — apTedhak-
TOB, BbI3BaHHbIX NPUCYTCTBUEM B
Onyx TaHTanoBoro NopoLLka Ans
WUCKITOYEHUS! [laXKE HE3HAUMTENb-
HbIX y4aCTKOB MOATEKAHMS KPOBM B
NONOCTb aHEBPU3MbI, 61510 NPOBeE-
AeHo Y3W, koTopoe NoATBEPAMIO
OTCYTCTBME penepdy3nm SHAoNMKa.

O6cyxaeHne

,ElJ'Iﬂ JleYeHns BbIeOonnCaHHbIX
KITMHUYECKUX cny4aes MOryT 6bITb
NPeanoXeHbl Pa3nuyHbIe BapnaH-
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Fig. 4: Treatment of a large type 2
endoleak by CT-guided embolization
with Onyx-20. a) CT scan in the late
venous phase (120sec after contrast
administration), depicting a large type
2 endoleak in the anterior portion of
the aneurysm sack, previously treat-
ed by stent-grafting. b) CT-guided
puncture of the aneurysm sack with
the patient in prone position. Co-axial
introduction of a micro-catheter into
the aneurysm sack and embolization
of the endoleak by injecting 4,5ml of
Onyx-20. c) Final scan after removal
of the catheters. The puncture site in
the aneurysm sack was sealed with
Onyx-20 as well by slowly injecting it
while retracting the catheters under
CT fluoroscopy. d) Follow-up CT
scan 6 months later demonstrating
the absence of a reperfusion of the
endoleak.

PAU untreated could increase
the arterial pressure within the
PAU and the risk of rupture or
an increase of size, again with
the risk of secondary type la
endoleak formation. According
to our experience, the PAU had
to be treated as well in this par-
ticular case. Remaining treat-
ment options were fenestrated
grafts, chimney grafts or even
a surgical repair, either using

a hybrid procedure combining
surgical visceral debranching
with EVAR or a complete open
repair. As already mentioned,
open repair was not regarded
as an adequate alternative
because of the increased
operative risk and the patient’s
co-morbidities. Apart from the
procedure described here, the
implantation of a fenestrated
or branched graft would have
been the most reasonable
endovascular procedure.

However, this latter procedure
is very expensive because of
the custom-made nature of
these grafts, and also a very
labour-intensive process requir-
ing a great deal of expertise (1).

Our patient’s aorto-iliac vascula-
ture was tortuous and exhibit-
ed doubled and severe kinking,
making the exact positioning of
a fenestrated graft exceedingly
difficult due to axial torsion
forces. For that reason, the
risk of a technical failure of this
procedure was regarded as too
high. A chimney graft can be a
valid alternative to fenestrated
grafts, especially in emergency
situations or in case of very
tortuous vessels (15).

But in our case, the distance
between the renal arteries

and the superior mesenteric
artery measured no more than
3 mm. The chimney procedure
requires complete covering of
the renal arteries with consecu-
tive re-connection to the aortic
blood flow by implantation

of stent grafts. In our case,

this would have required the
re-connection of the superior
mesenteric artery as well,
again making sufficient proxi-
mal sealing unlikely. Moreover,
there was a high risk of techni-
cal failure of this procedure and
high procedure related mortal-
ity was expected.

Thbl NeYeHus. B cnyyae TsXXenoro
NopaxkeHust MHpapeHanbHoM
LUeIKM aHEeBPU3MbI GPIOLLHON
a0pTbl BbIMONHEHWE KNACCUHECKON
EVAR ¢ pa3melleHreM cTaHaapT-
HOrO Pa3ABOEHHOT0 CTEHTA HIKe
MAS oka3anocb HEBO3MOXXHbIM,
MOCKOMbKY OCTaBLIASCS Luenka
aHeBpu3Mbl 6bina 6bl MeHee 7 MM B
ANWHY, @ B COYETAHUN C CYLLECTBY-
tOLLMM IEBOCTOPOHHUM Mepernoom
aopTbl JOCTWYb NNOTHOTO pasme-
LLEHMs cTeHTa 6b11o bl MpaKTH-
YECKM HEBO3MOXKHO, YTO MPEXae
BCEro npuseno bl K 06pa3oBaHmIo
BNOCNeACTBUN 3HA0MNKOB 1a TUna.
Kpome T0ro, 3a UCKIIIOYEHNEM
OCOXXHEHWA, BbI3BAHHbIX aHEBPN3-
MO, ocTaBnsg [AS HeneyeHHOM,
MOXXHO CTOSIKHYTHCS C NOCeayto-
WM YBENMYEHNEM apTepUasbHOro
nasnenus B MAS, npu aToM cyLe-
CTBYET BbICOKMIA PUCK pa3pbiBa
aHEBPU3MbI NN YBENNYEHMS ee
pa3mepa, onsaTh Xe ¢ 06pa3osa-
HUEM 3HLO/MKOB, yXKe 2-r0 TUna.
Ha Hawuem onbiTe 6b110 NoKa3aHo,
yT0 MAS noaaeTcs neyeHnto v B
CTO/b HEMPOCTOM Cllyyae.
OcTanbHble BapuaHThl fe-

YEHWS BKITOUAOT YCTAHOBKY
rpadhT-TpaHcnnaHTaToB, KOM-
OWHMPOBAHHOE XMPYPrYecKoe

Puc. 4: Jleyerne KpynHbIx SHAONMKOB 2-T0
TMna ¢ nomoLbto KT-KOHTpOAMpyemoi am-
6ommaaunm ¢ Onyx-20: a — KT B no3aHei
BEHO3HOM (hase (120 cex nocne BBeAeHNS
KOHTPACTa): 3aMEeTeH KPYMHbIA SHAONMK
2-T0 TUNa Ha nepeHeit NOBEPXHOCTH
CTEHKM aHEBPU3Mbl, PaHEE NEYEHHOM

C NOMOLLbIO rpadpT-CTEHTUPOBAHNS;

b — KT-koHTponmpyemas nyHKUms MeLuka
aHeBpM3Mbl B MONOXeHUM nexa. Koakceu-
albHOe BBEIEHNe MUKpOKaTeTepa

B NOJIOCTb aHEBPW3MbI 11 3MOONN3ALMS
3HponuKa nytem seedenus 4,5 mn Onyx-
20; C — 3aK/HYNTENBHOE CKaHUPOBaHue
nocne yaanexus Katetepos. 10 mepe no-
CTEMeHHOro U3BJIEYEHINs KATETEPOB MO

KOHTponem KT-peHTreHockonuu nonocTb

aHEBPM3MbI MOSTHOCTHHO OKKMHO3MPOBaHA
Onyx-20; d — nocnepytowee KT cnycTs
6 MecsiLeB lEMOHCTPUPYET OTCYTCTBUE
penepchy3nu SHAOMMKA.

BMELLIATENLCTBO C BbIK/IOYEHNEM
BUCLepanbHbIx BeTBen ¢ EVAR,
OTKPbITbIE Onepaun. Kak yxe
YNOMMHANOCh, OTKPLITOE XUPYp-
rMYecKoe BMELLATeNbCTBO He
CTOWT paccMaTpuBaTh B Ka4ecTBe
afieKBaTHOM anbTepHATHBbI BCEM
YNOMSIHYTbIM METOAAM, B CBS3N

C BbICOKMM PUCKOM CEPbE3HbIX
OnepauMoHHbIX 1 NOCNeonepaUmoH-
HbIX OCTIOXHEHMIA AN NaLMeHTa, a
TakXe, KaK npasuio, C HaMM41em
CONYTCTBYHOLLMX 3a60N1€BaAHNA.
Hapsgy ¢ npouenypoi, OnMcaHHoM
BblLLIE, 3H0BACKYNSPHAS UMMNaH-
Tauus nepgoprUpoBaHHOTo i
Pa3BETBNIEHHOTO CTEHTA B JaHHOM
cnyyae Havbonee LenecoobpasHa.
OpnHaxo Takoe neyeHne CTouT
OrPOMHbIX ieHer u Tpyaa, TpebyeTt
MPUBMEYEHNS CNELUMANMCTOB OYEHb
BbICOKOr0 YPOBHS KBannduKkaLmm.
YuuTbIBas Hanuune JONONHUTENb-
HbIX NEPEernboB GPHOLLHON a0PTbI U
NOAB3LOLUHbIX apTEPUid y AAHHOTO
nauneHTa, 4To B 3HAUUTENbHOM
Mepe 3aTpyaHSeT TOYHOe NO3ULMO-
HUPOBaHWE TPaHCMaHTaTa, u Ces-
3@HHbIN C 3TUM PUCK TEXHUYECKOM
HEBbIMONHAMOCTY OnepaLny, CTEHT-
rpagT MOXET NOCNYXUTb pearb-
HOW anbTepHaTUBOW, NO3BOSIAOLLEN
PeLLMTb yKa3aHHble npobnemsl. B
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For that reason, the described
combination of a standard
EVAR procedure with simul-
taneous embolization of the
PAU was considered the best
treatment option. In contrast
to open repair or fenestrated
grafts, the procedure time
would be reasonably short

and the morbidity and mortal-
ity significantly lower. Since
simple coil embolization would
not guarantee a complete
occlusion of the PAU, thus
resulting in a considerable risk
of endoleak development, a
liquid embolic agent was re-
garded as most appropriate. It
was anticipated to facilitate an
exact, controllable and fast oc-
clusion of the PAU and sealing
of the graft. Due to the proxim-
ity of the PAU to the right renal
artery, the ideal embolic agent
should precipitate fast but stay
under control of the interven-
tionalist for a reasonable period
of time in order to avoid renal
embolism. Moreover, it should
be appropriate to ensure low
recanalization rates. In this
particular case Onyx performed
excellently with fast, sufficient,
and safe immediate occlusion
of the PAU, allowing for a suf-
ficient proximal sealing of the
stent-graft.

latrogenic injury to the aorta
and iliac arteries is a rare but
serious complication of spinal
surgery. In most cases, these
injuries are caused by mis-
placed or dislocated hardware
and can present either as acute
hemorrhage in the operating
room requiring immediate
intervention, or, more often,
as pseudoaneurysms with an
increased risk of secondary
rupture, which can occur even
months or years later (5,6,16-
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18). Since the clinical presenta-
tion of these pseudoaneurysms
can be extremely variable,
ranging from a complete lack
of symptoms to severe abdom-
inal pain, the diagnosis may be
made only after a prolonged
period of time (18). In the past,
open surgical repair was the
therapy of choice for aortic
PAs. The injured segment

was either directly repaired, or
treated by patch angioplasty,
or even completely replaced
with a graft (18). Though, open
surgery requires aortic cross
clamping, which can lead e.g.
to spinal cord ischemia de-
pending on the position of the
PA. In addition, as for all large
surgical procedures requiring
thoracotomy or laparotomy,
pulmonary complications can
be observed frequently. Both,
spinal cord ischemia and pul-
monary complications have a
major impact on the procedure
related morbidity, being as high
as 50% for open surgery of
aortic PAs (18).

Endovascular aortic stent-
grafting offers a safe and less
invasive alternative to open
surgical repair of aortic patholo-
gies like pseudoaneurysm, or
impingement by spinal hard-
ware. As of yet, case reports
and small case series have
been published addressing the
acute and long term outcomes
of stent-grafting for treatment
of iatrogenic aortic PAs after
spinal surgery (18). However,
given the excellent results of
aortic stent-grafting for treat-
ment of AAA it is expected that
the results of stent-grafting

for treatment of aortic PA are
going to be excellent as well,
even in the long term, since
both procedures are performed

OMMCHIBAEMOM CJTy4ae paccTosiHue
MeXy NoYeYHON apTepuent u Bepx-
Hel 6pbKEeeYHOM apTepuei co-
CcTaBuno He 6onee 3 MM. YcTaHoBka
CTeHT-rpadpTa TpedbyeT NONHOro
NOKPLITUS MOYEUHbIX apTEPUiA C
nocnesoBaTebHbIM NOBTOPHbIM
NOAK/IOYEHNEM K a0pTanbHOMY
KPOBOTOKY. B Hawlem cnyyae 910
noTpe60oBano 6bl NOBTOPHOTO MOA-
KIIOUYEHMS BEPXHEN OPbIXKEEUHO
apTepum, 4TO TEXHUYECKM 6bIno Obl
KpaiiHe 3aTpyaHUTeNbeHo. bonee
TOr0, BbIMOSTHEHWE TaKOro BMeLLa-
TeNbCTBA NOBEKNO Bbl 32 CO60M
KpaiiHe BbICOKMIA PUCK ANt XKN3HU
nauueHTa.

Mo 9T0M NpUUMHE CTaHAAPTHAs
EVAR ¢ ofHOBpemeHHo ambonm3a-
umeit MAS — onTuMansbHoe peLuerne
ANS TAKUX KNMHUYECKUX BAPUAHTOB.
B oTnnune 0T OTKpbITHIX Onepaumi
MO YCTPAHEHMIO aHEBPU3MbI 20PThl
WU HATOXKEHMIO NepdopupoBaH-
HOrO TpaHcmnaHTarta, NPOAOIKM-
TENbHOCTb NPOLEeAYPbl HAMHOTO
MeHbLLE, & YPOBEHb BO3MOXHbIX
OCIOXHEHWIA 1 0>XKNAAEMON CMepT-
HOCTM CYLLECTBEHHO HUXe.

[Mockonbky npocTas aM60nmM3aums
C MOMOLLbK MMMAIAHTALMM KaTyLLeK
He rapaHTUpyeT NOHON OKKIHO3UN
MA$, ocTaBnsist puck passuTus
9HLOMNKOB, XUAKNe 3MOONMUecKue
areHTbl — Hauboee BbINPbILLHBINA
BapWaHT B 3TOW CUTyauum, Cnocoob-
HbliA 06eCneunTb TeXHUYECKkKM 6onee
yAO0GHYI0, TOUHYHO, YNPaBSEMYHO

1 BbICTPYHO OKKItO3MHO TTAS 1
repMeTM3aumio TpaHenaHTaTa.
N3-3a 6mm3ocTy k MAS 1 npasoii
MNOYEYHON apTepun naeanbHbIi
9MOONIMYECKMIA areHT [OMMKEH BO3-
LeiACTBOBAaTb BbICTPO, NPK YCNOBUM
BO3MOXXHOCTM YETKOr0 KOHTPOJIA
Haj NepPEMEHON ero BA3KOCTH, 4TO-
Obl M36eXXaTb NOYEUHON IMEONMN.
Kpome Toro, am6onuaupyrowias
XXUEKOCTb OMKHA MMETb JocTa-
TOYHO HM3KWI NOKa3aTenb pekaHa-
nu3aumn. B panHoM cnyyae Onyx

MaTonorus aopTol

NPOAEMOHCTPUPOBAN NPEKPACHBIN
pesynbTaT, CrpaBuUncs ¢ NocTas-
NEHHbIMK Nepes HUM 3afadamm
ObICTPO, TOYHO, 06ECNEYMB HE-
06X0MMYH NOMHYHO 1 6€30MaCHYH0
okkmnoanio NAS 1 onTumanbHyo
repMeTM3aLmio MPOKCUMANbHOrO
Kpast CTEHT-NpoTe3a.

SITPOreHHbIE NOBPEXAEHUS a0PTbI
1 MOAB3A0LLHON apTepun SBASIKOTCS
PenKNM, HO CEPbE3HBIM OCMOXHE-
HWEM OmepaLnii Ha MO3BOHOYHMKE.
B 6onblUMHCTBE Cnyyaes 3Tu no-
BPEXAEHNS BbI3BaHbl HENPABUIbHO
PaCMOMOXEHHBIM UM CMELLEHHBIM
WMNIAHTAHTOM, MPOBOLMPYS Kak
0CTpOEe KPOBOTEYEHME B ONepa-
LIMOHHOM, TpebytoLLee Hemea-
NEHHOro BMELLATENbCTBA, Tak W,
3HauMTeNbHO YaLle, 0bpasoBaHue
NCeBA0AHEBPN3MbI C MOBbILLEHHbIM
PUCKOM €€ BTOPUYHOIO paspbiBa, B
TEYEHNE HECKOMbKMX MECSLIEB MU
neT nocne onepauuu [5 ,6,16-18].
[MoCKObKY KNMHUYECKNe NposiB-
NEHNs NCEBAOAHEBPU3MbI MOTYT
ObITb Ype3BbIYaHO Pa3HO06PA3HI,
Ha4uMHas OT NONHOrO OTCYTCTBUS
CMMMTOMOB [0 CWIIbHbIX 60Nen B
XKMBOTE, AMArHO3 MOXET ObITb
NOCTaBJEeH TOMBKO MO MPOLLECTBUMN
ANUTENbHOrO NepuoLa HabnLe-
Hus [18]. B npoLunoM oTkpbIToe
XMPYPrUYECKOe BMELATENbCTBO

Ha aopTe 6bIno Tepanueii Bbibopa
B NleYEHNM NCeBA0AHEBPN3MbI. o-
BPE>KAEHHbINA Y4aCcTOK BOCCTaHaB-
NBAncs HeNocpeaCcTBEHHO, Mo
NPOBOAMNACH NATH-aHrMONNACTHKA,
WK Jaxe NonHas 3aMeHa cnvHanb-
HOrO (PUKCHPYHOLLIETO MMNaHTa
[18]. lMpwn aTOM OTKPbITAA ONEpaums
TpebyeT HANOXeHNUs Ha aopTy Kpe-
CTOBMAHOIO 32)KMMa, YTO MOXET
MPUBECTU, HAMPUMEP, K MLLIEMUM
Pa3NNYHbIX OTAENOB NO3BOHOYHM-
Ka, B 3aBUCHMOCTY OT MONOXKEHUS
IMA. Kpome Toro, Kak 1 ans Bcex
KPYMHbIX XMPYPruyeckux BMeLLa-
TenNbCTB, TPeBYHLLMX TOPaKOTOMMUMN
WK NanapoToOMUK, ANst OTKPLITOrO
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the same way in the same ves-
sel region and with the same
material.

However, in particular situa-
tions pure stent-grafting might
not be suitable to adequately
treat an aortic PA. In the case
of a PA at the level of the vis-
ceral artery origins stent-graft-
ing would only be possible with
fenestrated grafts. Of course a
fenestrated graft again would
be a treatment option by ex-
tending the landing zone over
the origins of the renal arteries.
However, they have to be re-
connected by small stent-grafts
and since patients suffering
from iatrogenic PA after spinal
surgery are typically of younger
age the possible long term
effects of this procedure are
still unpredictable due to a lack
long term follow-up. It remains
unclear whether a stent-graft

in a renal artery will stay patent
even for 30 years or more.
Therefore, a less invasive treat-
ment alternative is desirable,
ideally avoiding coverage of the
visceral arteries yet exclud-

ing the PA sufficiently and
immediately. The described
hybrid procedure combining
stent-grafting of the aortic
segment and simultaneous
trans-catheter embolization of
the PA represents a convinc-
ing option. In contrast to open
repair or fenestrated grafts, the
procedure time is expected

to be reasonably short and

the morbidity and mortality
significantly lower. However,
simple coil embolization would
not grant for an immediate and
complete occlusion of the PA,
thus causing a considerable
risk of endoleak development
or acute bleeding. Therefore a
fast acting and safe liquid em-
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bolic agent would be superior
for embolization of the PA.

Endoleaks and endotension are
critically important complica-
tions of many EVARs Therefore
it is very important to avoid

or at least treat endoleaks
sufficiently. Minimal invasive
treatment methods are the en-
dovascular and the percutane-
ous embolization of endoleaks.
For this purpose, thrombin,
cyanoacrylate, or the liquid
ethylene vinyl alcohol copoly-
mer Onyx can be employed.
The liquid embolic agent Onyx®
performed very well, exhibiting
ideal characteristics such as
fast embolization with excel-
lent control of the growing cast
by the interventionalist.

Onyx has the lowest recanali-
zation rates among all known
embolic materials and it is even
suitable for high-flow lesions

if a higher viscosity is used.
Especially via a percutaneous
approach even large endoleaks
can be treated percutaneously.
Complications after the use of
Onyx are mostly caused by the
solvent DMSO. If it is injected
too fast it may cause angione-
crosis and severe pain. Less
common but serious com-
plications are anaphylactoid
syndroms due to histamine
release, temporary oxygen de-
saturation, pulmonary edema,
ARDS, peptic ulcers, psychotic
episodes, tachypnea and laryn-
gospasm. The critical amount
of Onyx, potentially inducing
the mentioned complications,
is 7ml. However, many cases
have been performed apply-
ing even b5 fold larger volumes
of Onyx without any adverse
event. Therefore, it can be
regarded as a very safe alterna-

BMELLATeNbCTBA Ha a0pTe Xapak-
TEPHbI NIErOYHbIE OCNOXKHEHUS.
Niwemma pa3nnuHbIx 0TAEN0B no-
3BOHOYHMKA W CTIMHHOIO MO3ra, Kak
W NErOYHbIX OCNOXHEHWIA, pa3BuBa-
scb B 50% BCEX Cy4aeB OTKPbITON
XMpypriv aopTsi[18], okasbiBatoT
CYLLIECTBEHHOE BNUSHIE HA POBEHb
NEeTanbHOCTM 1 Ka4eCTBO XKM3HN
nauneHToB.

OHpoBackynsipHoe rpadT-
CTEHTVUPOBaHWe aopThl NPea-
cTaBnseT coboi 6e30nacHyto u
MeHee MHBa3MBHYIO anbTepHaT1BY
OTKPbITON XUPYPru4ECKomn Kop-
peKLM1 aopTanbHOM NaTonoruu, B
YaCTHOCTY TaKOW, Kak NCeBA0AHEB-
pu3Ma, BCNEeACTBME XPOHUYECKOrO
TPaBMUPOBaHNS PUKCUPYHOLLMMMU
NO3BOHOYHMK UMMAAHTAMMU.

Ha cerogHsiwHmiA aeHb ony6nnko-
BaHbl AAHHbIE HEMHOMOUMCIEHHbIX
NCCEe0BaHMIA paHHNX 1 AOArO-
CPOYHbIX pesynbTaToB rpadT-
CTEHTUPOBAHWS 415 NeYeHns
STPOreHHbIX NCEBA0AHEBPU3M,
BbI3BaHHbIX YCTAHOBKOW (h1KCaTo-
POB N03BOHOYHMKA [18]. OaHako,
yuuTbIBAS TOT haKT, 4TO rpadT-
CTEHTbI Y>Ke yCrenu 3apeKoMeH-
[oBatb cebs B kavecTse becnpou-
IPbILHOTO MeToAa B NeueHnn AAA,
npesnonaratoT, 4To pesybTatl
rpachT-CTEHTUPOBAHMS B NIEUYEHUN
aoptanbHoi MA 6yayT cTonb Xe
BMeYaTNSOLLMMM KaK B BNIM3KON,
TaK 1 B JONTOCPOYHON NEPCreKTH-
Be, NOCKOMbKY 06a MeToaa peLuaoT
noXoXue 3afaum, PyKOBOACTBYSICh
TEM XK€ TEXHUYECKUM MPUHLMMOM U
MaTepuanamu.

TeM He MeHee, B OTAENbHbIX Clyya-
SX NPOCTOE rpadT-CTEHTUPOBAHNE
— Janexko He NOAXOAALLMIA BapHaHT.
Mpexxpe Bcero aTo Kacaetcs MMA,
PacnonoXeHHOro Ha YPoBHE BUC-
LiepasbHbIX OTBETBNEHWN BPHOLL-
HOW a0pTbl. 3[€Cb ONTUMAanbHbIM
CTaHEeT UCMOMNb30BaHNE (heHECTPU-
POBAHHbIX a0pTasbHbIX CTEHT-
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rpachToB. KoHe4HO, 3TOT BapuaHT
OnsATb XKe npejrnonaraeT npocTop-
HYHO 30HY [N YCTaHOBKM CTeHTa
BM/IOTb 40 MECTA OTXOXAEHNS
noyeyYHbIx apTepui. Bnocneactamn
OHM JONKHBI ObITb COEANHEHB
ManbIMu CTEHT-rpadpTamu, Kpome
TOr0, Y NALMEHTOB, CTPaAAOLLMX OT
sTporeHHbIx MA nocne onepauum
Ha NO3BOHOUHWKE, KaK NPaBuno,
MOMI0J0r0 BO3pacTa, OTCPOUEHHbIE
nocneacTsuMs 3TOW NpoLeaypb!
no-NPe>XHeEMY HenpeackasyeMbl
W3-3a OTCYTCTBUS JONITOCPOYHOrO
HabntoaeHus. OcTaeTcs HeSCHbIM,
CNOCOGEH MU CTEHT-TPAHCMNAHTaHT
BbIMONHSATb CBOV (DYHKLMM HA
npoTsxenun 30 neT u 6ornee.
Takum 06pa3om, B npoLiecce
MaJsioMHBa3MBHbIX BMELLATENbTB
XenarenbHo u3berarb BOBNeye-
HUS BUCLIEPAITbHbIX apTepuid, a
BbIKIoUeHKe 1A [OKHO NPoBo-
ANTCS BbICTPO W B NONTHOM 06BEME.
OnucaHHoe Bbille KOMOMHUPOBAH-
HOE BMeLLATeNbCTBO, CoYeTatoLLEee
rpadpT-CTEHTUPOBAHNE CerMeHTa
aopTbl ¥ 0AHOBPEMEHHYIO TPaHC-
kaTeTepHyto ambonmuaaumio MA,
NPeAcTaBnsSeT cOB0M HaUNyYLLIWiA
BapuaHT. B 0Tnnume 0T OTKpbI-
TbIX ONepauni Ha aopTe unu
UCMonb3oBaHus nepchoprpoBaH-
HbIX TP@HCMAHTAHTOB, rpadT-
CTEHTUPOBAHWE C 0JHOBPEMEHHOIA
ambonusaumei MA MOXHO Bbl-
MOMHUTbL B OTHOCUTENBHO KOPOTKUM
CPOK, COXPaHsii Npu 9TOM 3Hauu-
TeNbHO 60/1e€ HU3KKUI YPOBEHD
MOCNEONepaLMOHHbIX OCTIOXHEHNIA
W CMEPTHOCTH.

B 70 e Bpems npocTas ambonuaa-
LS C UMMIAHTUPOBAHMEM KaTYLLKM
He 00eCrneYmBaeT HEMENEHHOM U
MonHoM okkno3um A, TeM cambiM
BbI3bIBAS 3HAUMTENbHbIN PUCK pas-
BWTWS BHAOMMKOB UM OCTPOrO KPo-
BoTeueHus. [MoaTomy 6bICTpoaen-
CTBYIOLWIA 1 6€30MaCHbIN XUOKMIA
3MOOMMYECKMIA AreHT — ONTUMAneH
ans am6onmuaaumu MA.
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tive to other embolic agents,
exhibiting favourable character-
istics for the described cases
like immediate embolization,
good control of the Onyx cast,
avoidance of distal emboliza-

tio
rat

n, and low recanalization
es.

In conclusion modern imaging
modalities allow for the detec-

tio
og

n of numerous aortic pathol-
ies like PAU and PA. Today

endovascular stent-grafting is
a well-established and widely
used safe and minimally inva-
sive treatment alternative to

op

en surgical repair. Due to the

large and increasing utilization

of

stent-grafting the number of

endoleaks will also increase.

Th
ex

e liquid embolic agent Onyx
hibited ideal characteristics

for this procedure like immedi-
ate and stable occlusion. This
makes Onyx embolization a

val

uable method to treat rare

aortic pathologies like PA,

pe
en
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OHAONMKM 1 faBNEHNME BHYTPU

cOCyNa UMEHT KPUTUYECKM BaXKHOe

3HaYeHne B Pa3BUTUM OCNOXKHEHMIA
nocne EVAR. Moatomy KpaiiHe
Ba)KHO YMETb €CMN M He n36exaTh,
T0, MO KpanHen Mepe, BbINeunTb
9Ty natonorunto. MUHUMHBA3NBHbIE
METOAbI NIEYEHUS SHAONMKOB —
9HAOBACKYNSPHAS W YPECKOXKHAS

ambonmaauus. C aToi Lenbto MoryT

6bITb MCNONB30BaHbI TPOMOWH, Lin-
aHoaKpunaT UIn XUAKUA aTUneHa
BMHWIIOBOrO CiMpTa CONosMMEp

Onyx. AmbonuanpyroLast XMAKOCTb

Onyx nokasana 0TN1YHbIE Pe3ynb-
Tatbl. OHa 06MafaeT uaeanbHbIMKU
XapaxkTepucTukamm Ans amM60-

nn3aummn € OT/IMYHBIM YPOBHEM

KOHTPONA, Npu 3TOM C J0TaTO4HOM
BA3KOCTbIO.

Onyx umeeT camble HU3KMiA No-
kasaTtenb pekaHanu3auum cpean
BCEX U3BECTHbIX 3MOONM3NPYHOLLMX
MaTepnanoB 1 NO3TOMY NOAXO-
AMT ANst MHOXECTBa BapuaHToB
noBpexaexuii. MocpeacTBoM upe-

CKOXXHOM aM60AM3aLMM MOTYT BbITh

3aKPbITbI JAXe KPYMHbIE SHAOMMKM
6€3 0CyLLECTBNEHUS OTKPLITOTO
pocTyna. OcnoxHeHus nocne
ucnonb3oBaHns Onyx B 0CHOBHOM
CBSI3aHbI C MPUCYTCTBUEM B €10

coctase pacteoputens AMCO. Mpu

CJIMLLKOM 6bICTp0M BBEEHMN OH

MOXET NPNBECTN K aHr'MOHEKPO3Y U

cunbHol 6onm. [ipyrue cepbesHole
OCJIOXXKHEHMA: aHaNUNaKTOMAHbIE
peaKLmu, BbI3BAHHLIMM BbICBOGOX-
[EeHWeM rucTammHa, BpeMeHHas
apTepuanbHas Aecarypauus, oTek
nerkux, OPJ1C, s13BeHHast 60ne3Hb,

'Department for Clinical Radiology
ZDivision of Vascular Surgery,
Department of Surgery

University Hospital

Ludwig Maximilians University
Munich
Marcus.Treitl@med.uni-muenchen.de

MaTonorus aopTol

MCUXOTUYECKIME ANU30/bl, TAXMMHOI
W napuHrocnasm. Kputuueckoe
Konnyectso Onyx, NOTEHUMANbHO
BbI3bIBAIOLLEE YMOMSHYThIE OCMOX-
HEHWS, COCTaBNAET 7 M1

Tem He MeHee BO MHOTUX Cly4asix
ObINW NPUMEHEHBI A03bI, 60MEe YEM
B 5 pa3 npe.biLLaroLLMe yKasaHHYo
BblLLE 6€3 KaKnx-nMb0o No6OYHbIX
apekTos. Takum 06pasom, Onyx
BrMOMTHE MOXHO paccMaTpuBaTh Kak
Ge3onacHyto anbTepHaTUBY ApyrM
3aMO0NNYECKUM areHTam,

0612 4atoLLyt0 OTNIMYUTENbHBIMM
XapakTePUCTUKAMW, NO3BONSIOLLYIO
06eCneynTb HEMELEHHYIO AMOO-
NM3aLMH, XOPOLLMIA KOHTPOSb Haz
BSI3KOCTbH CMECH, M36exaTb Anc-
TanbHOM AM60NM3aLnK, U AEMOH-
CTPUPYHOLLYHO HU3KKME NoKasaTenu
pekaHanuaaumm.

Taxum 06pa3om, COBpEMEHHbIE
hopMbI BU3yanusauum no3BonsoT
BbISIBUTH PA3NIMUHYHO NATONOTMIO
aopTbl, B ToM yncne MASA n MA.
Ha cerofHsLWHuMiA feHb 3H[0BA-
CKYNSIpHOE rpadhT-CTeHTUPOBaHNE
SBNSETCS YCTOABLUENCS U LUK-
POKO NPUMEHSIEMOI BE30MaCHO
MasnouHBA3NBHOW arbTepHATUBHOM
OTKPbITOMY XMPYPrU4eCcKoMy
BMeLLaTenscTey. bnarogaps
pacTyLuei NonynspHOCTY UC-
NoJIb30BaHNS rpadpT- CTEHTOB
KONIMYECTBO SHAONMKOB TaKXe
OyLeT NPONOpPLMOHaNbHO pa-

CTH. XKnkuii aM6on13npyroLLmi
areHT Onyx NpoAEMOHCTPMpOBaN
naeanbHble XapakTepucTukK Ans
npoueaypbl aMbonu3aumn, Heme-
NIEHHOM W CTABUNBHOWM OKKTH03UK
ANS feveHnn sHaonmKkoB. Onyx
3M60NM3aLMS — LieHHbIA METOA ANs
NeYeHNst Takon PEAKOM NaTonorum
aopTbl, kak A, neHeTpupytoLwme
513Bbl 20PTbl UM SHAOMMKK NOCTE
rpad)T-CTEHTUPOBAHMS.
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Baden-Baden bapeH-baneH

World Spa & Event Resort scemupHbiii SPA-kypopT 1 ueHTp

in the Black Forest

Beautifully located in the sun
drenched southwest corner

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

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

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

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

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

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

KynbTypbl B LLIBapLBanbge

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

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

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

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

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

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

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

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

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

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

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

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

Besides well-known starred
restaurants, cosy little tav-
erns with local colour and fine
Baden cuisine, bistros and
countless street cafés in the
centre, there is also Baden-
Baden’s “Rebland”, one of the
most popular Riesling growing
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districts in Germany and an
insider tip for the gourmet and
connoisseur of good wines.
Germany'’s oldest and accord-
ing to Marlene Dietrich “the
most beautiful casino in the
world” rounds off a perfect day
in a playful manner and entices
guests from all over the world
to try their luck at the roulette
table.

Baden-Baden Kur &

Tourismus GmbH

Solmsstrasse 1

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

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

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

BTopoit no Bennumte B EBpone
KOHUepTHbIN 3an, Festspielhaus

BneyaTtneHus o MepmaHuu

1 (GecTwnunbxayc), rapaHTupyeT

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

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

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

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

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

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

How it works

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

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

Hospitals Clinics
Medical Centers

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

. Department of Obstetrics and Gynecology, University B p *
i Hospital of Tuebingen "
@ - Excellence centre for General Gynecology, Gynecological X
- Oncology, Obstetrics, Urogynecology
Heidelberg University Hospital :*Z)*f
"

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

UniyerniEEt s ETinikae sedaitie
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Department Dermatology and Allergy TUM

Department of Dermatology and Allergy Biederstein,
Technical University Munich

Department of Ophthalmology, Klinikum rechts der
Isar, TUM

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

Department of Orthopaedic Sports Medicine,
Klinikum rechts der Isar

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

Department of Pediatric Surgery, University Medical
Center Mainz, Germany

Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern

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

Specialist Hospital Kloster Grafschaft

Specialist Hospital for Pneumology and Allergology

University Hospital for General, Visceral and
Transplantation Surgery

Experienced excellence center for abdominal organ
transplantation and surgical oncology.
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/ University Hospital Muenster /
ﬂl(, Universitatsklinikum Miinster

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

Minster

BG-Trauma Hospital Tuebingen

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

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

Department of Nephrology and Endocrinology,
Charite, Campus Benjamin Franklin

treatment of all kidney problems including renal
transplantation and hypertension

CHARITE

Practices
Medical Doctors

=, Dr. Schlotmann & Partner PraxisKlinik

i

[, Schilotmann

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

Orthopédie Bavariapark

" Center for Arthroscopic Surgery and Minimal Invasive
Joint Replacement
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proxomed Medizintechnik GmbH
P"’xnmEd Professional Training Systems for Active Therapy.
Future Rehab and health Concepts

3B Scientific
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...going one step further

Dieringer GmbH

4 DIERINGER

orthopaedic shoes, orthopaedic inlays for sport shoes,
for business shoes, for rheumatism patients

Patient and Travel
Services Hotels

) German Medical Council
German

Medical == ) : ) .
®ouncil German Medical Council organizes the best medical treatment
in renowned German hospitals and clinics for you.

ADAC ADAC Service GmbH

When it comes to safety, the ADAC-Ambulance Service is
the ideal partner for all holiday and business travellers.

. Reuschel & Co. Privatbankiers

et A

e ... Reuschel & Co. Privatbankiers is one of Germany’s leading
S private banks
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advanced communication
RuffinistraBe 16

D-80637 Miinchen
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Internet  www.linea-nova.com
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