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Germany takes a leading lepmaHns 3aHMMaeT nANpyloLuyto
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Editor's Note

Dear Reader,

An ever-growing global popula-
tion, large-scale migration and a
globalised world present medi-
cine with great challenges. In
treating a rapidly increasing
number of people, fighting new
or supposedly eradicated dis-
eases and transferring knowl-
edge, countries like Germany
with traditionally high standards
of medical training and health
care have to take the initiative
and lead by example. After all,
knowledge, education and ac-
cess to resources are essential
prerequisites for a better life.
Transferring knowledge is a key
objective of the German Medi-
cal Journal.

The Internet has opened up
entirely new opportunities

as the perfect medium for
instant communication across
the globe and for knowledge
transfer. We realised this at a
very early stage, publishing the
first online issue of the Ger-
man Medical Journal a whole
decade ago.

We are very proud that the
German Medical Journal has
taken on a two-fold pioneering
role, being both a medical on-
line journal from Germany and
the voice of German medicine
for a global readership.

But the Internet has also pro-
duced wholly new dimensions
for networking and collabora-
tion across continents, such as
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the German Medical Journal's
collaborations and media
partnerships with important in-
ternational medical trade fairs.
For our international partners,
we have added a section on
our new website as well as an
event calendar in every issue
of the German Medical Journal,
where our readers, authors
and customers can keep track
of our journal’s international
presence.

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

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

Enjoy your
German Medical Journal.

Nadine Baume
Managing Director

Visit the German Medical
Journal website!

[loporue yutarenu!

MoCTOSHHO pacTyLUee HaceneHme

3eMHOro Lwapa, MaccoBas Murpa-

LS U MUpOBas rnobannsauns no-
CcTaBunu nepea MG}JVILWIHOH HOBbIE
CNO>XHble 3a4aum.

MpenocTaBnsist MeAMLMHCKYHO NO-
MOLLb BbICTPO YBENMUMBAIOLLIEMYCS
umcny Nofen, 60psich C HOBbIMM
UM NPeANONOXMTENBHO UCKOpe-
HEHHbIMW 3a60N1EBAHUSIMM W pac-
MPOCTPAHSISt MEAMLIMHCKIE 3HAHWS,
Takue CTpaHbl, kak MepManms - ¢
TPaAMLMOHHO BbICOKUMM CTaHAap-
TaM1 MeJULMHCKOr0 06y4YeHMs 1
34paBOOXPAHEHMS,, AOMKHbI B3STh
Ha cefs MHMLMATMBY U CTaTb ANst
BCEX NPUMEpPOM.

Benb 3Hanus, 0bpasosanme 1
LOCTYM K pecypcam SBASTCS
HE06XOAMMbIMW MPEANOCHINKAMM
ANs NydLwen >xn3nun. PacnpocTpa-
HEHWE 3HaHWI SBNSETCS KNOYEBOM
3anavei HeMeuKkoro MeanUmMHCKOro
XypHana.

WHTEpHET Kak MaeanbHbIA MHCTPY-
MEHT [Nl MTHOBEHHOI0 06LLEHMS
Mo BCeMY MUY, OTKPbIN COBEp-
LEHHO HOBbIE BO3MOXHOCTM M ANs
nepefayu 3HaHui. Mbl noHsm 310
Q4eHb paHo, ony6nMKOBaB NEPBbIi
OHNalH-BbINyck HeMeukoro Meau-
LIMHCKOr0 XypHana y>xe [ecsTb neT
Ha3ag.

Mol 04eHb ropammes Tem, 4To He-
MELKMIA MEANLIMHCKMIA XXYpHaN B3si

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

OT pepakumm

Ha ce6s LBOWHYI HOBATOPCKYHO
pOb, ABASSICH N MEAMLIMHCKAM
OHNaH->XypHanoM 13 epmanuu, n
FONOCOM HEMELKOW MEANLMHbI ANs
MMPOBOIA YMTATENbCKOW ayAUTOPUM.

Taioke VIHTEpHET co3pan co-
BEPLLEHHO HOBbIW hopmart Anst
B3aMMOZJENCTBMS 1 COTPYAHMYe-
CTBA Ha BCEX KOHTUHEHTAX, TaKoMm,
Kak coBMeCTHas pabota u meaua-
napTHepcTBO Hemewkoro Meau-
LIMHCKOrO >XypHana ¢ BaXKHbIMM
MEeX yHapOAHbIMY MEANLMHCKUMMU
BbICTaBKaMu.

[ns Hawmx 3apybexxHbIx nap-
THEPOB Mbl A06aBUAM pa3fen Ha
HalleM HOBOM Be6-caiiTe, a Takxe
KaneHaapb cobbITUiA B KaXXAOM
HOMepe HeMeLKoro MeanuUMHCKOro
XypHana, ¢ NOMOLLbO KOTOPOro
HaLLW YMTaTENM, ABTOPbI U KIMEHTbI
MOTYT OTCNIEXMBATb HaLly MeXay-
HapOJHY0 aKTUBHOCT.

[MonyuuTe yROBONLCTBUE OT
HemeLKoro MeanLmMHCKoro
XypHanal

Nadine Baume
Managing Director
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CopepxaHue

OHAOMETPHOS:
COBPEMEHHAs KOHLENLMS
neveHmns

MCMA - HanpaBneHHas
BM3yanu3aums 1 paguonuraHaHas
Tepanus paka npeLcTaTenbHoO
Xenesbl

KucTosHble onyxomn
NoLKenNyA04HON XKenesbl

['WraHTckas TopakanbHas
0CTE0XOHApOMa
KnuHuueckui cnyyau
[lnarHoctvka u Tepanus

OpTOAOHTUYECKAS CMIINHT-
Tepanus y nauneHToB ¢
OrpaH14eHHbIM 3anacom
KOCTHOM TKaHu

[penmyLLecTBa UCnonb30BaHNUS
ayTOMOTNYHOTO
KOCTHO3aMeLLaoLLero matepuana
MpY CUHYC-NINPTUHIE



Endometriosis -
Update of Therapeutic
Management

JHAOMETPHO3:
coBpeMeHHas KoHLUenuus
fieYyeHus
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Ass.Prof. Dr. Fabian Trillsch, MD
Dr. Bernd Kost, MD

Prof. Dr. Sven Mahner, MD
Ass.Prof. Dr. Nina Rogenhofer, MD

Introduction

Endometriosis is one of the
most common gynecological
benign diseases in premeno-
pausal women. It is diagnosed
in approximately 6-10% of

all women and in 35-50% in
women with abdominal and
pelvic pain or infertility. In
Germany, about 40.000 cases
of endometriosis are diagnosed
per year, with almost 20.000
patients being evaluated in hos-
pitals for further management
[1]. Health care expenses for
endometriosis are estimated to
amount up to 22 billion USD.

Endometriosis is an estrogen-
dependent disorder exhibiting
endometrial glands and stroma
outside the uterine cavity. Main
symptoms are abdominal or
pelvic pain and infertility. Due
to still unknown etiology and
pathogenesis of endometriosis,
therapy focuses on symptom
relief. Current standard therapy
for endometriosis concentrates
on surgery with complete
resection of all endometriosis
lesions, if possible, by laparos-
copy. Following surgical treat-
ment, further options include
hormonal substitution and
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analgesia. Primary aim of hor-
monal therapy is to suppress
and antagonize the estrogen
production. Complemen-

tary Medicine and Alternative
Therapies can be considered to
improve symptoms, however
randomized studies are lacking
[2]. In this manuscript, current
aspects for surgical and medi-
cal treatment of endometriosis
are summarized.

General Considerations

Indications for laparoscopic
evaluation in case of suspected
endometriosis include pain,
destruction of organs and/or
sterility [3]. If a patient with
endometriosis is asympto-
matic and has no desire to
have children, treatment is

not necessary. As an excep-
tion to this rule, patients with
impaired organ function (e.g.
ureterstenosis with consecu-
tive hydronephrosis) due to
endometriosis lesions may still
require therapeutic interven-
tions despite lack of clinical
symptoms.

In the present manuscript,
possible clinical presentations
of endometriosis with their

BeepeHue

OHLOMETPUO3 SBNSETCSH O4HUM

13 Hanbonee PacnpPOCTPaHEHHbIX
TMHEKONOrMYECKNX J0BpoKaye-
CTBEHHbIX 3a601EBaHNN Y XKEHLUMH
B NEpUOA npemeHonaysbl. Ero
LMarHoCTUPYHT NpuMepHo Y 6-10%
BCEX XKEHLUMH 1 Y 35-50% >KEHLUWH
C abLOM1HABEHOM M Ta30BoM 60-
nbko unn 6ecnnogmnem. B Mepmanum
anarHoctupyeTtcs okono 40 000
Cry4aeB SHAOMETPMO3A B r04,

13 Hux noytv 20 000 nauneHToK
06CneaytTCs B CTaUMOHAPHbIX
YCNOBMSIX ANs ONpedeneHns aanb-
Heiwwero neyenms (1). Pacxoabl Ha
NeYeHNEe SHAOMETPNO3A AOCTUrAIOT
22 MUNINNapLOB JONNAPOB.
OHOOMETPMO3 — 3TO 3CTPOreH3aBu-
CUMOe 3aboneBaHue, npu KOTOPOM
SHLOMETPHAbHBIE XKeNesbl u
CTpPOMa BO3HMKAIOT BHE NONOCTH
MaTKu.

OCHOBHbIMM CUMMNTOMAMM SIBNISIOT-
cst abA0MUHaNbHAs UK Ta3oBas
6onb, u 6ecnnoave. BenencTane
TOr0, YTO 3TUONOTMS M NATOreHe3
9H[IOMETPNO3a He BbISICHEHDI, Te-
panus HanpaeneHa Ha ocnabnexue
cumnTomoB. COBpPEMEHHAs CTaH-
AapTHas Tepanus SHLOMETPMO3a —
9TO XMPYPrusi C NOSHON pe3eKumen
BCEX 04aroB SHAOMETPMO3a, no
BO3MOXXHOCTM, TAaNapoCKOMMYECKUM

'MHekonorus

METOZOM. [locne Xvpypruyeckoro
NeYeHns NPOBOJMTCS 3aMeCTy-
TenbHas ropMoHarnbHas Tepanms

u aHanreans. OCHOBHOM LeNbHo
FOPMOHANBHOW Tepanuy SBRSETCS
YMeHbLUEHWe NPoJyLMPOBaHNS
3CTPOrEHOB W WX BO3AENCTBYMS. [ns
06neryeHns CUMNTOMOB MOXXHO
NPUMEHSTb KOMMNIEMEHTAPHYHO 1
anbTepHaTUBHYIO Tepanuio, 04HaKo
paHLOMU3MPOBAHHbIE UCCIELO-
BaHUs TakUX METOLOB JieYeHUs
0TCYTCTBYHOT (2). B 370N cTaThe
PaccMOTPEHbI HOBEHLLME acneKThl
XMPYPrUYeCKOro 1 KOHCEPBATUBHO-
ro JieYeHus SHAO0MEeTpMo3a.

O6Lwue Np1HUMNBLI TEpanum

lMokasaHusMu ans nanapockonu-
4ecKOro UCCnefoBaHus B Cyyae
NOAO3PEHNS HA 3HAOMETPUO3
ABNAKOTCS 60M1b, NOBPEXAEHME Op-
raHoB u / unm 6ecnnogue (3). Ecim
Yy NAUWUEHTKM C 3HAOMETPUO30OM
OTCYTCTBYOT CHMNTOMbI U HET XKe-
naHug MeTb fieTeN, TO NEYeHHe He
TpebyeTcs. McknoueHem 13 aToro
npasuna ABMSKOTCS NAUMEHTKM C
HapYLUEHHOM PYHKLMIA OpraHoB
BCNEACTBME 04aroB 3HAOMETPUO3a
(HanpuMep, CO CTEHO30M MOYETOY-
HUKa C r’apoHehpo30M), KOTOPbIM
LaXe Mpu OTCYTCTBUM CUMMTOMOB
TpebyeTcs nevebHoe BMELLATENb-
CTBO.
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Fig. 1: Endometriosis Treatment Algorithm, adapted from the National
German Guideline of Endometriosis 2014 [3]

related treatment options are
discussed. Hormonal treat-
ment options are described
more detailed at the end of the
manuscript.

Peritoneal Endometriosis

Medical Treatment

The primary aim of the hor-
monal treatment is to obtain a
hypoestrogenic state by sup-
pressing the ovarian function
and archieving the regression
of endometriosis implants.
Treatment options including

progestagens, continuous use
of combined oral contracep-
tives and Gonadotropin-releas-
ing hormone (GnRH) agonists
effect the reduction of endo-
metriosis-associated symp-
toms. In terms of dysmenor-
rhea and dyspareunia GnRH
agonists were most effective
in some studies [4]. Two cur-
rent, prospective randomized
trials regarding endometriosis-
associated pain demonstrated
a comparable outcome be-
tween GnRH agonists and
oral progestagen (Dienogest).

Puc. 1: AnropuT™ neveHns 3HAOMETPMO3a Ha OCHOBE MaTepuanos HauuoHanbHoro
repMaHckoro pyKoBoACTBa o Tepanim angomeTprosa 2014 roga (3)

B HacToswweii cTaTbe 06cyxaarTes
BO3MOXXHblE KIIMHUYECKME NpO-
SIBNEHMS 3HAOMETPMO3a C COOTBET-
CTBYIOLMMM METOAAMM NleyeHus. B
KOHUe 6onee noapo6HO NpeacTas-
NEHbl BapaHTbl FOPMOHabHOM
Tepanum.

MepuToHeanbHbIA 3HAOMETPNO3

KoHcepBaTuBHOE neyeHue
OCHOBHOA Liefnbt0 rOpMOHAIBHOMO
NeYEHIs SBNSETCS NONyYEHUE Tn-
MO3CTPOreHHOr0 COCTOSHUS MyTeM
NOAABNEHNS (hyHKLMN SIMHHUKOB

W OCTUXKEHWE PErpeccun 04aroB

3HOOMEeTPNO3a. BapuaHTbl neyeHus
BKJIKOY4AK0T NPOreCTHHbI, Henpe-
PbIBHOE NPUMEHEHNE KOMOUHMPO-
BaHHbIX OpanbHbIX KOHTPALENTUBOB
W arOHMCTOB rOHAA0TPOMUH-PU-
nm3uHr-ropmona (MHPT), koTopble
YMEHBLUAKT CUMNTOMBI, CBA3AHHbIE
C 3HAOoMeTpuo30M. CornacHo AaH-
HbIM HECKOMbKMX MCCNELOBAHMIA,
aroHucTbl [HPI™ Hanbonee adbdhek-
TUBHbI OTHOCUTENBHO AMCMEHOPEN
W fmcnapeyHum (4).

[1Ba HOBEWLLMX NPOCMEKTUBHbIX
PaHAOMM3MPOBAHHbIX MCCREL0-
BaHWs MpenapaToB A5 NeYeHus
60nEeBOro CHHAPOMA MPK SHAO-
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Dienogest was better toler-
ated than GnRH agonists [5,
6]. Despite the frequent use in
daily practice, a definite proof
for positive effect of antirheu-
matic and antiphlogistic drugs
on endometriosis-associated
pain is missing [7].

Surgical Treatment

Primary aim is the completely
removal of all endometriosis le-
sions by laparoscopy. This pro-
cedure may result in significant
pain reduction [8]. In contrast,
an equal effectivity of other dif-
ferent procedures like coagula-
tion, vaporization or excision
has not been proven so far [9,
10]. To further reduce pain fol-
lowing surgery, application of

a levonorgestrel-releasing IUD
can be considered [11].

Ovarian Endometrioma

Medical Treatment

Hormonal treatment alone can
neither eliminate nor compen-
sate an incomplete removal of
ovarian endometrioma, so that
hormonal treatment in ovarian
endometrioma is not recom-
mended [3].

Surgical Treatment

Most effective treatment of
ovarian endometriomas is the
surgical removal. In this con-
text, complete resection of the
cystic wall is warranted. In a
meta-analysis, ovary-preserving
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cystectomy in comparison to
thermic destruction of the cyst
wall is more effective regarding
pain relief, relapse and preg-
nancy rates [12]. Due high risk
for relapse, only opening and
flushing the ovarian endo-
metrioma as a solely surgical
procedure is not sufficient. In
addition, postoperative treat-
ment with GnRH agonists
could not postoperatively bal-
ance the incomplete surgical
resection [13].

Deep Infiltrating
Endometriosis (DIE)

Medical Treatment

Benefits for pre- or postopera-
tive GnRH agonists application
in DIE is not proven and is
therefore not generally recom-
mended [13]. If patients refuse
surgery or still suffer from pain
following surgery, hormonal
treatment is one option. As the
effect of hormonal therapy is
usually expected only dur-

ing the treatment period,
continuous application of this
treatment is recommended.
Therapeutic options include
continuous use of oral contra-
ceptives, progestagen mono-
therapy and GnRH agonists

(in continuous application with
»add back” estrogen therapy
for bone protection) leading to
therapeutic amenorrhoea.

As an alternative treatment,
positive effects of a levonorg-

METP1Oo3e NPOAEMOHCTPUPOBANK
CPaBHWMbII pe3ynbTaT MeXAy
aronuctamu MHPT 1 opanbHbIMK
nporectuHamu (JueHorecT), npu
3TOM [INeHorecT nepeHocucs
nyywwe, Yem aroructsl MHPT (5, 6).
HecmoTps Ha yacToe UCnonb3o-
BaHWe B NOBCEAHEBHOM NPaKTUKe
NPOTUBOPEBMATUYECKNX U NPOTUBO-
BOCNANMTENbHbIX NPENapaTos npu
60111, CBSA3AHHOM C S3HAOMETPHO-
30M, OTCYTCTBYIOT ONPEefeneHHble
A0Ka3aTenbCTBa NONOXMUTENbHOrO
apdpexTa npy NPUMEHEHNN 3TUX
NEKAPCTBEHHBIX CPeacTs (7).

Xupypruyeckoe nevyeHue
OcHoBHas Lenb — NonHoe yaane-
HWE BCEeX 04aroB SHAOMETPUO3a
NanapocKon14ecKnM MeToA0M.
OTa npoueaypa MOXET NPUBECTY K
3HAYUTENbHOMY YMEHbLLEHNIO 60N
(8). B 10 >Xe Bpems aHanorMyHbli
achpekT nocne koarynsymm, Bano-
pU3aLmMm1 UK UCCeYeHs 0 CUX Nop
He NOATBEP>KAEH UCCNELOBAHNAMM
(9, 10). Ang ymeHbLLEHNS 60
nocne onepauum MOXHO Pacemo-
TPETb MPUMEHEHWNE BHYTPUMATOM-
HOW NEBOHOPrecTPen - PUAN3UHT
cuctemsl (11).

SHHOMETpMOMa ANYHUKOB

KoHcepBaTuBHOE neyeHue

OnHa nMLb ropMoHabHas Tepanms
HE MOXXET HW ANMMUHUPOBATb,

HW KOMMEHCMPOBATL HErMoNHOE
XMPYPrUYECKOe yaaneHne sHaome-
TPUOMbI IMYHUKOB, NMO3TOMY TaKoe
NEeYeHne Npu NOPaKEeHU SNYHUKOB
He pexomerayetcs (3).

mHeKonorus

Xupypruyeckoe neyeHve
Havnbonee athpeKTMBHLIM Me-
TOAOM NIeYeHns 0BapuasnbHOro
SHOOMETPNO3a SBASETCS XUPYPrus,
MOCKOMbKY TONbKO Takoe paanKarsb-
HOE BMELLATeNbCTBO rapaHTupyeT
MOMHYO PE3EKLMIO CTEHKM KUCTI.
MeTa-aHanm3 nokasan, Yto
LIMCTIKTOMMS C COXPaHEHNEM
ANYHWKA, MO CPABHEHMIO C TEPMU-
4eCKOM AECTPYKLUNEA CTEHKM KUCTI,
AnseTcs 6onee 3PPEKTUBHLIM
METOAOM OTHOCUTENbHO OBnerye-
HUs 60K, PELIMANBOB W NoKasatens
HacTynnexus 6epeMeHHocTH (12).
113-3a BbICOKOr0 pucka peLmansa,
TOMBKO XMPYPrU4eCcKOro OTKPbITUS
W NPOMbIBAHUS QHLOMETPUOMbI
SMYHMKA HepocTaTouHo. Kpome
TOr0, NOCNE0NEPaLNOHHOE NeYeHNe
aronmctamu HPT He MOXeT KOM-
MEHCUPOBATb HEMOSHYHO XMPYpPrut-
yeckyto pesexunto (13).

Iny6oKuit MUHPUNBLTPaTUBHBINA
aHpgomeTpuo3s (M’I)

KoHcepBaTusHoe neyeHue
[MpenmyLLecTBa NpUMeHeHNs aro-
HucToB MHPT [0 1 nocne onepauum
npu M3 He aokasaHbl uccneno-
BaHMsAMM, NOJTOMY Takas Tepanus
He pekomengyetcs (13). Ecnm
MaLVeHTK1 0TKA3a1Ch OT ornepa-
LMK UM MPOJOIXAIOT CTpajath OT
6onu nocne Xmpypruveckoro Bme-
LIaTenLCTBa, NoKa3aHa ropMoHab-
Has Tepanust. Mockonbky apdexT
OT NIEYEHNS TOPMOHAMM 0BbIHHO
0XXM[AETCS TONBKO BO BPEMS Mpo-
BeAEeHWs Tepanuu, PEKOMeHLyeTCs
NOCTOSIHHOE NPUMEHEHNE FOPMO-
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Fig. 2: Intraoperative image of peritoneal endometriosis

estrel-releasing IUD regarding
pain and lesion size in deep
infiltrating endometriosis have
been described [14].

Surgical Treatment

If possible, complete resec-
tion of endometriosis lesions
should be achieved [3]. In this
context, surgeries may include
rectum resection (mostly en-
bloc with the rectovaginal sep-
tum and the vagina), and partial
resection of the sacrouterine

ligament and/or parametria as
well as partial bladder resec-
tion. Ureter resections with
re-anastomosis (e.g. Psoas-
hitch ureteroneocystostomy)

are only indicated in rare cases.

Therefore, the extent of resec-
tion, including possible perio-

perative complications, should
be carefully discussed with the
patient preoperatively. In some
cases, endometriosis can only
incompletely removed in order
to preserve fertility. In several

s T 0 o
J‘ & &

Puc. 2: VIHTpaonepaLmoHHblii BUA NEPUTOHEANbHOT0 SHAOMETPHO3a

HOB. TepaneBTUYeCKNe BapUaHThl
BKJKOYALOT HEMPEPbIBHOE NpUMeE-
HEHWe OpabHbIX KOHTPALIENTHUBOB,
MOHOTEpanuio NPorecTUHaMu 1
neyenve aroHnctamu NPT (npu
NOCTOSIHHOW BO3BPATHOM Tepanuu
9CTPOreHamu Ans 3aluTbl KOCTHOM
TKaHW), 4TO MPUBOANT K Tepanes-
THYeckoil ameHopee. B kavectse
anbTEPHATUBHOIO NIEYEHNS MOXKET
ObITb UCMONb30BaHA BHYTPUMATON-
Hasi NIeBOHOPreCTPen - PUIN3NHT
CUCTEMA, NOMNOXUTENbHbIE 3EK-
Tbl OT KOTOPO# OTHOCUTENBHO 60MW

W YMEHbLUEHMS Pa3MEPOB SHAOME-
TPUMOMAHBIX 04AroB NPX MHAUIL-
TPaTUBHOM 3HAOMETPUO3E OMUCaHbI
B nuteparype (14).

Xupypruyeckoe neyeHue

Mo BO3MOXHOCTH FOMKHA ObITh
[OCTUrHyTa NofHas pe3ekums Beex
04aroB aHAOMeTpKo3a (3). B aTom
KOHTEKCTE XMpYypruveckoe BMELLA-
TENbCTBO MOXET BKKYATh PE3ek-
LMIO MPSIMOM KMLLKM (B OCHOBHOM,
€[IMHbIM 61I0KOM C PEKTOBArMHanb-
HOV NeperopoaKoi 1 BRaranmLLem)
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Fig. 3: Ultrasound of ovarian endometrioma in
vaginal examination

studies abdominal pain, quality
of life and fertility is positively

affected by surgical treatment
in DIE [15].

Treatment of patients with

DIE should only be performed
in specialized centers with an
active interdisciplinary coopera-
tion (at least gynecology, sur-
gery, urology). Urinary retention
— due to extrinsic or intrinsic
DIE of the ureter — requires
immediate surgical intervention
to prevent persisting damage
to the kidneys [3]. Therefore,
regular kidney sonography is
indispensible in gynecologic
evaluation of DIE patients.

Adenomyosis Uteri

Medical Treatment
Progestagens, combined

contraceptives in longterm use
and levonorgestrel-releasing
IUDs are effective alternatives
to hysterectomy [16]. The
therapeutic value is based on
the induction of amenorrhoea.
Interventional-radiologic pro-
cedures such as embolization
[17] and MRI-guided focussed
ultrasound surgery are still
experimental [18] and should
currently be offered only to
patients as part of clinical trials.

Surgical Treatment

After finishing family planning,
the most helpful treatment of
symptomatic patients is hyster-
ectomy [3].

Patients, who wish to maintain
the uterus, probably benefit
from uteruspreserving surgi-
cal treatment with removal of
focal adenomyosis. However,

Puc. 3: YnbTpassykoBoe BariHanbHoe 1ccnefoBanme
npy 3HAOMETPUOME SNYHMKOB

W 4aCTMYHYHO PE3EKLMIO KPECTLIO-
BOW CBS3KW W / UNn NapameTpuns,

a TaKXKE YaCTUYHYIO PE3EKLNIO
MOYEBOro My3bips. Pesexumun
MOYETOUHUKOB C Pe-aHaCTOMO30M
(HanpumMep, ypeTepoHeoLMCTOCTO-
Ma MeTofoM Psoas-hitch) nokasaHbl
TOMbKO B PEAKNX CyHasx.

O6bem pesekumn BKoYas
nepyonepaLmMoHHble OCNIOXKHEHNS,
HE0OXOAMMO TLUATESIbHO 06CYANTD
C NaLMEHTKOM Nepes onepaumen.

B HeKoTopbIx Cryyasx ovaru SHA0-
MeTp1o3a MOryT ObITb yAaNeHb! He
MNONHOCTBIO C LIESIbIO COXPaHEHNS:
bepTunbHOCTH. B HECKOMbKMX
WCCreoBaHNsX NokasaHo, YTo
Xupypruyeckoe neverune npu M’3
YMEHbLUAET 60NM B XMBOTE, NOBbI-
LIaeT Ka4eCTBO XU3HN U epTUnb-
HoCTb (15).

Jleuenve naumenTos ¢ MO pomx-
HO NPOBOAMTBLCS TONbKO B Crieuua-
NIM3UPOBAHHBIX LIEHTPaX MEXAUCLM-

MNAMHAPHOM rPYNMoiA cneumanvucToB
(rMHeKonorK, XMpypri, yponoru).
3afep>xKka Mo4M 3a CHET BHELLHETO
W BHYTPEHHEro M3 MOYeTOUHM-
ka TpebyeT HEMEANEHHOrO XMpyp-
MYeCcKoro BMeLLaTenbCTBa, YToOb!
NpesoTBPaTUTL NOCAELYtoLLIee
noBpexaeHune nouex (3). Moatomy
npv 06CNEAOBAHMN NALMEHTOB C
'3 Heobxoamma perynsipHas no-
YeyHast coHorpadms.

AneHOMNO3 MaTKK

KoHcepBaTuBHoe neyeHue
MporecTuHbl, KOMOMHMPOBAHHbIE
KOHTpaLenT1Bb! NpU ANUTENbHOM
MPUMEHEHUN W BHYTPUMATOYHAS
NeBOHOPTECTPEN - PUIU3UHT CH-
cTema SBRsATCH 3 HEKTUBHBIMMN
anbTepHaTUBaMM MUCTEPIKTOMMUMN
(16). TepaneBTuueckuin adpdhekT
OCHOBAH Ha MHAYKLMIN aMeHopew.
MHTepBeHLMOHHO-paAnonoru-
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Fig. 4: Intraoperative image of deep infiltrating endometriosis before

intervention

this method has not yet been
proven in clinical trials.

Medical Treatment

GnRH Agonists / GhnRH
Antagonists

GnRH agonists suppress the
pulsatile activity of the hy-
pothalamus. After an initial
gonadotropin “flare” up, LH
(luteinizing hormone) and FSH
(follicle stimulating hormone)
are decreasing. Consecutively,
estradiol levels drop down,
the endometriosis lesions are
diminished and amenorrrhoea
with secondary insufficiency of
the ovaries results [19]. Usu-
ally, GnRH agonists are used
as a depot e.g. Goserelin and
Leuprorelin. However, patients

often suffer from typically post-
menopausal symptoms such
as hot flushes and sleep dis-
orders. In addition, a reduction
of bone density (Osteoporosis)
can be observed.

Because of these side effects,
the use of GnRH agonists

is only recommended for 6
months. An additional add-back
therapy with a combination

of estrogen/gestagen or only
estrogen should be initiated to
reduce symptoms and to pro-
tect the bone density without
influencing the effectivity in
endometriosis treatment.

A novel treatment option is
an orally bioavailable GnRH
antagonist (Elagolix) [20]. The

'MHekonorus

Puc. 4: NutpaonepaunonHslid Bua M3 nepes BMeLTENbCTBOM

4ecKuMe npoLeaypbl, Takue Kax
3M60M3aLms 1 CHOKYCMPOBAHHAS
yrnbTpassykosas xupyprus (17) nog
MPT - koHTpOneM, BCe eLue SBAs-
t0TCS 3KCNEPUMEHTasbHbIM (18),

1 B HACTOSILLEE BPEMS JOMKHbI
npeanaratbCs nauneHTam TobKo
B pamKkax K/MHUYeCKnX uccneso-
BaHui.

Xupypruyeckoe neyeHue

[Mocne 3aBepLUEHNS NIAHMPOBAHMS
ceMbi Hanbonee 3hheKTUBHbIM
nie4yeHnemMm cMMmnToMaTu4ecknx na-
LIMEHTOB SBASETCS TMCTEPIKTOMUS
(3). MauwneHTam, >xxenarowmm coxpa-
HWUTb MATKY, BEPOATHO, NoKa3aHa
OpraHocoXpaHsitoLLas onepauusi ¢
yAaneHeM 04aroB afieHoM1o3a.
OpnHako NpeumyLLecTBa aToro Me-
TOAA €eLLe He [0Ka3aHbl B KMMHUYeE-
CKVUX MCCIIe0BaHUSX.

KoHcepBaTuBHOE neveHue

AroHucTbl THPT / aHTaroHneThl
rHPr

AronucTbl MHPI™ nogaBnstoT nynb-
CaTMBHYH aKTUBHOCTb runoTana-
Myca. locne nepsoHa4anbHOro
Bbl6pOCa rOHaZOTPOMMHA, YPOBEHD
JII (nioTenHU3npytoLLero ropMoHa)
n OCT (chonnukynocTumynmpy-
tOLLIEr0 FOPMOHA) CHUXKAETCS.
CnepoBatenbHO, ypoBEHb 3CTpa-
AMONA TaKXKE CHUXKAETCS, ovaru
SHAOMETPNO3a YMEHBLLAKTCS 1
BO3HWKAET aMeHOpesi C BTOPUYHOM
HEAOCTATOUYHOCTbIO AMYHMKOB (19).
O6b14HO aroHUcTbl MHPT™ ucnonb3y-
toTCS B hopme AEno, Kak, Hanpu-
Mep, "03epenvH u JleinpopenuH.
OnHako naumeHTbl YacTo CTpasaroT
OT TUMWYHBIX NOCTMEHONAY3aNbHbIX
CUMMTOMOB, TaKMUX KaK Npuim1ebl v
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advantage is the oral applica-
tion with fewer side effects,
especially with respect to bone
density.

Progestagens

Progestagens suppress the
hypothalamus-pituitary-gonadal
axis and reduce the estrogen
level consecutively. Further-
more, progestagens directly
affect the endometrium by
decidualization and atrophy

of eutrop endometrium and
endometriosis lesions. Addi-
tionally, progestagens suppress
the matrix metalloproteinases,
playing an important role in the
growth of ectopic endome-
trium [21].

Progestagens also have an
anti-inflammatory effect by inhi-
bition of prostaglandin expres-
sion. As a result, menstrual
bleeding and other respective
complaints are reduced. Nega-
tive side effects are vaginal
spotting, edemas, impure skin
or psychological changes.
Progestagens are commercially
available as so called minipill
(Desogestrel 0.075 mg) or 3
—month-injection. Since 2010,
2mg Dienogest is accredited
(Visanne®) especially for endo-
metriosis treatment. Because
of their local effect, Levonorg-
estrel-releasing IUDs are used
particularly in patients with
adenomyosis or deep infiltrat-
ing endometriosis.
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Combined Oral
Contraceptives

The effect of estrogen-
progestagen combination is
comparable with progestagen
only. Because of the significant
effect of Dienogest on the
endometrium, a combination
should contain Dienogest as
progestagen component e.g.
Valette® (0.08mg Ethinylestra-
diol, 2mg Dienogest). In order
to treat endometriosis-associat-
ed pain two ways of application
are possible: cyclic or con-
tinuous use, respectively. Two
systematic reviews postulate

a superiorly effect of continu-
ous application regarding the
improvement of endometriosis-
associated pain [22, 23].

Aromatase Inhibitors

The use of aromatase inhibitors
is currently an off-label use and
is only indicated for patients
with refractory endometriosis-
associated pain. Aromatase
inhibitors are regulating the
estrogen production in endo-
metriosis lesions additionally to
the inhibition of the estrogen
production in the ovaries, the
muscle and fatty tissue [24].

A systematic review could
demonstrate that aromatase
inhibitors in combination with
progestagens, continuous

oral contraceptives or GnRH
agonists are associated with
significantly greater pain reduc-
tion compared to GnRH ago-

HapyLLeHns cHa. Kpome Toro, MoXx-
HO HabNIOLAATE CHUXKEHWe NNoT-
HOCTW KOCTHOM TKaHM (0CTeonopos).
3-3a 371X N060UHbIX ADPEKTOB
“Cnonb3oBaHue aroHncToB I HPT
PEKOMEHAYETCS TONBKO B TEYEHNE
6 mecsues. Kpome Toro, Heobxo-
AMMO [ONOHUTENBHO NPOBOANTD
BO3BPATHYHO Tepanuio 3CTporeHamu
/recTareHamu 1nm ToMbKO 3CTpore-
Hamu, 4T06bl yMEHbLUMTb CMMTO-
Mbl 1 3aLUNTUTL KOCTHYHO TKaHb,

He yMeHbLuas 3¢hpeKTUBHOCTH
neyenns sHLoMeTpro3a. HosbiM
BapWaHTOM NeyeHns SBNseTCs
OpaUibHbIi BUOLOCTYMHbIA aHTaro-
Huet MHPT — Elagolix (20). Mpeumy-
LeCTBOM 3TOr0 Npenapara sBs-
€TCs nepopanbHoe NPUMEHEHNE C
MEHbLLMM KONIMYECTBOM NMO6OUHbIX
3¢pchexToB, 0COOEHHO B OTHOLLEHWM
MAOTHOCTW KOCTHOM TKaHu.

MporecTuHb

MporecTuHbl NOAABNAKOT rUnoTa-
namyc-rnou3apHO-roHagHyo
OCb W MOCNEeA0BATENBHO CHUXKAKOT
ypOBEHb 3CTPOreHoB. Kpome Toro,
MPOreCTUHbI HENOCPEACTBEHHO BAM-
0T Ha SHAOMETPUIA NyTeM Aeunay-
anusaumm u atpodun SHAOMETPHS,
1 04aroB 3HLOMETpUo3a. Kpome
TOr0, NPOreCTMHbI NOAABNSOT
MATPUKCHbIE METaNNONPOTENHASbI,
KOTOpbIE UIPAIOT BaXKHYHO POSib B
POCTE 3KTOMMYECKOr0 3HAOMETPMS
(21). MporecTuHbl Takxe 0kasblsa-
t0T NPOTMBOBOCNANUTENBHOE fiEii-
CTBMe NOCPEACTBOM MHrUOMpPOBa-
HUS 9KCMPECCHM NPOCTar NaHAUHOB.
B pesynbTare Tepanun MEHCTPY-
anbHble KPOBOTEYEHNS W Apyrue

mHeKonorus

CMMMTOMbI yMeHbLuaroTes. OTpuua-
TeMbHbIMW NOBOYHBIMM 3ChcheKTammn
SBASIKOTCS BarMHasbHble MaXyLUne
KPOBSHUCTbIE BbIAENEHNS, OTEKM,
akHe WM N3MEHEHWUS HACTPOEHNS.
[MporecTuHbl JOCTYNMHbI B hopme
Tak Ha3blBaEMbIX MUHU-NUIN
(Hanpumep, flesorectpen 0,075

Mr) UK 3-MECSUHOM MHBEKLIMN.
Hauunas ¢ 2010 roga, cneumanb-
HO AnS NeYeHns 3HJOMETP1o3a
NpOW3BOAMTCS Npenapat BusaHHa
(OweHorecT 2 Mr). U3-3a Bbipa-
XXEHHOr0 MECTHOrO BO3AEHCTBMS,

Yy NaUWNEHTOB C aeHOMMO30M M
rny60KNM MHUABTPATUBHBIM
3HAOMETPUO30M MCMONb3YETCH
BHYTPMMATO4HAs NEBOHOPrecTpen -
PUIM3NHT cucTEMa.

KoM6uHupoBaHHble opanbHble
KOHTpaLenT1Bbl

O ekt KoMOUHALMM 3CTPOrEHbI-
NPOreCTUHbI CPABHUM C IPEEKTOM
OT MPUMEHEHNS OfHUX NPOrecTH-
HOB. W3-3a BblpaXxeHHOro aghdex-
Ta [MEHOrecTa Ha SHOOMETPHA,
KOMOMHALMS JOSKHA COAEPXaTb
€ro B Ka4eCTBe NPOrecTareHHoro
KOMMOHEHTA, HanpuUMep, Kak B
BaneTtTe (STuHunactpaamnon 0,03
mr, neHorect 2 mr).

[ns neyerns 6051, CBAZAHHOM C
3HAOMETPNO30M, BO3MOXXHbI Ba
cnoco6a NPUMEHEHMS: LIMKIIMYECKOE
WA HenpepbIBHOE UCMOMb30BaHMe,
COOTBETCTBEHHO. B AByxX cucTe-
MaTuyeckux 063opax 0TMeYaeT-
Cs NpeKpacHbin 3chHexT OT X
HEMPEPbIBHOTO NPUMEHEHNS ANs
YMEHbLLEHNS 6011, CBA3AHHON C
9HOOMETPUO3OM (22, 23).
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Fig. b: Intraoperative image of surgery of deep infiltrating endometriosis (#1)

nists alone [25]. Disadvantages
in treatment with aromatase
inhibitors are a loss of bone
density and risk of develop-

ing ovarian cysts. The used
substances are Anastrozol 1Tmg
or Letrozol 2,5mg.

Selective Progesterone
Receptor Modulator (SPRM)
SPRM treatment leads to ano-
vulation, amenorrhoea and low
levels of progesterone. These
effects result in pain reduc-
tion along with a regression of
endometriosis lesions [26].
Since 2012, Esmya® (6mg
Ulipristalacetat) is used for
preoperative treatment of
patients with symptomatic
uterus myomatosus. Currently,

the treatment of endometriosis
patients with SPRMs is an off-
label use.

Pain Management

Analgesics used to treat
endometriosis patients are
Acetylsalicylic Acid, lbupro-
fen, Diclofenac, Naproxen or
Indometacine. So far, evidence
for positive effects of treat-
ment with antirheumatica and
antiphlogistica [7] in endome-
triosis patients are missing.

In addition to the pharmaco-
logical approach, therapeutic
exercise, massage, yoga

and mud baths are useful for
treatment of dysmenorrhoea.
Another therapeutic option is

'MHekonorus

Puc. 5: MutpaonepaunorHblid Bua 8o Bpems xupypriv 13 (Ne 1)

WMHrubuTopbl apomaTtasbl
MHrubuTobl apomarassl B HaCTo-
Siliee BPEMS! HE UCMONb3YHoTCS,
O[iHAKO NMoKa3aHbl nauueHTam ¢
pedpakTepHOiA 60NbIO MK SHAOME-
TpHo3e. NHrnbuTopbl apomarasbl
perynvMpyroT NpoAyKLUMIo 3CTPO-
EHOB B OYarax 3HAoMeTpro3a
LOMNOJHUTENBHO K TaKOMY MHrvbu-
POBaHWK) B IMYHMKAX, MbILILAX W
XMPOBOW TKaH (24).

CucTematnueckuii 0630p npo-
AEMOHCTMPOBA, YTO MHTMBUTOPI
apomartasbl B COYETaHUM C npore-
CTMHaMM, HEMPEPbIBHLIM MPUEMOM
opanbHbIX KOHTPALENTUBOB MM
aroHucToB [HPI™ obecneunBaroT
6onee 3Ha4YNTENbHOE YMEHbBLUEHM-
eM 60Neit, N0 CPABHEHMIO C OLIHUMM
aroHuctamu MHPI (25). HepocTat-

KaMu MNpu nie4eHun MHFVI6VITOpaMI/1
apomaTasbl IBSI0TCS YMEHbLLEHME
MAOTHOCTY KOCTHOW TKaHW 1 PUCK
Pas3BUTKA KUCTbI ANYHWUKOB. Nc-
nonb3ytoTCs Npenaparbl AHaCTpo-
3on 1 Mr umm JleTpo3on 2,5 Mr.

CeneKTUBHbIA MOAYNATOp peLien-
TOpoB nporectepoHa (CMPI)
Jleuenne CMPI1 npuBoamMT K aHOBY-
NSLUMK, aMEHOPEE W HU3KOMY YPOB-
HIO NporecTepoHa. AT1 s deKTb!
06€CneunBaloT YMEHbLLEHNHO 605W
Hapsdy C perpeccueit 3HAOMETPHO-
WAHbIX 04aros (26).

C 2012 ropa npenapar Jcmus
(YnunpucTana auetat 5 mr) uc-
nonb3yeTcs TONbKO Ans npegone-
PaLMOHHOrO NIEYEHs NALMEHTOB C
CUMNTOMATUYECKMM MAOMATO30M
Matku. B HacTosiLee Bpems neve-
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Fig. 6: Intraoperative image of surgery of deep infiltrating endometriosis (#2)

the Complementary Medicine
such as Acupuncture, Tradi-
tional Chinese Medicine (TCM),
Homeopathy, Phytotherapy
and Physiotherapy. For most of
these treatments randomized
studies are missing. Further
on, additional positive effects
can be obtained by the integra-
tion of Psychosomatic Therapy
[3].

Summary

So far, causal therapies for
endometriosis do not exist. In
symptomatic patients, primary
aim is the complete removal
of all endometriosis lesions,
mostly by laparoscopy. If a
patient with endometriosis is

asymptomatic and has no de-
sire to have children, treatment
is not necessary.

Exceptions represent organ
destruction e.g. ureterstenosis
with consecutive hydrone-
phrosis due to endometriosis
lesions. An individualized
therapy with good interdiscipli-
nary team work is necessary
for surgical treatment of deep
infiltrating endometriosis (e.g.
bowel, bladder and/or ureter).
The extent of surgery has to be
evaluated regarding morbidity
and relapse risk. As alternative
to surgical treatment, different
medical treatment options are
useful. Progestagens, com-
bined oral contraceptives and

'MHekonorus

Puc. 6: ViHTpaonepauvmorHblid Bz Bo Bpems xupyprin M3 (Ne 2)

HWe NauMEHTOB C 9HAOMETPUO3OM C
nomoLsto CMPTT He npumeHsieTcs.

Jeyetne 6onesoro cMHApoOMa

AHanbreTukamu, UCosb3yembIMn
ANS IeYeHNs NaUMEHTOB C 3HAO-
METPUO30M, SBNSIOTCS aueTunca-
nMUMNoBas KuenoTa, nbynpode,
AVMKIOEHAK, HANPOKCEH M
uHaomeTaumH. [lo HacTosLwero
BPEMEHN OTCYTCTBYHOT iaHHble

0 MOMNOXUTENLHOM 3pdeKTe
Tepanum aHTMPeBMaTUHECKUMMU

1 NPOTMBOBOCNANMTENbHBIMM
npenapatamu (7). B gononHexne
K papMaKonornveckoMy noaxody
ANS IEYEHNs AUCMEHOPEN MOME3HbI
nevebHast TMMHACTHKA, Maccax,
iora v rpsi3eBble BaHHbI. [pyrum
TepaneBTUYeCKUM BapUaHTOM $iB-

NSEeTCA METOAbI KOMMIEMEHTAPHOM
MEeIMLIMHBI, TaKKe Kak aKkynyHKkTypa,
TpafMUMOHHAs KUTaNCKas Meauum-
Ha, romMeonarus, uToTepanus 1
chuamnotepanus. [Ans 60nbLLIMHCTBA
W3 3TUX BUAOB NEYEHNS PAHAOMMU-
31POBaHHbIE UCCeA0BaHNs OTCyT-
CTBYIOT. KpoMe Toro, A0MONHUTENb-
Hble NONOXMUTENbHbIE 3(hEKTI
MOTYT 6bITb NOYYEHbI C NOMOLLBIO
MNCUXOCOMATMYECKOM Tepanuu (3).

3aknioyeHue

[lo HacTosLLero BpeMeHu aTno-
TPOMHOM Tepanum 3HLOMETPMO3A
He CyLLecTBYET.

OcHoBHas Lienb NeYeHus nauu-
EHTOK C CUMNTOMaMu — NnoJiHoe
yAaneHue BCeX 04aroB 3HAOMETPH-
03a, B OCHOBHOM, Nlanapockonuye-
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Fig. 7: Intraoperative image of surgery of deep infiltrating endometriosis (#3)  Puc. 7: HTpaonepaunoHHbiii BUA Bo Bpems xvpyprimm A3 (Ne 3)

GnRH agonists are comparable
in their efficacy.

Levonorgestrel-releasing IUD
is a effective option especially
in adenomyosis uteri and deep
infiltrating endometriosis.
Therapy with aromatase inhibi-
tors and SPRMs are currently
an off-label use.

CKuM MeTodoM. Ecnn y naumeHTa

C 3HAOMETPUO30M OTCYTCTBYIOT
CUMMTOMBbI U HET XXENaHUS UMETb
[eTel, To nieyeHne He TpebyeTcs.
VIcKoYeHns COCTaBASIOT Ciydam ¢
NOBPEXAEHNS OPraHoB BCNELACTBUE
04aroB 3HAOMETPNO3a, HaNpUMep,
MOYETOUHMKA C MOCAELYHOLLMM
rMapoHedpo3oM.

VHavBuayansbHo nofo6paHHas
Tepanus ¢ y4acTmem MexxamcLu-
NMHAPHOW KOMaHAb! CreumanmcTos
HeobxoauMa Ans X1pypryeckoro
neyenus ray6okoro MHGUbLTpa-
TUBHOrO SHAOMETPKO3a (HanpuMep,
KULLIEYHMKA, MOYEBOrO My3bIps

W/ nam Mo4eTouHMKa). O6beMm
XMPYPruyeckoro BMeLLaTenbcTsa
[O/DKEH OLIEHNBATLCS B KOHTEKCTE
CTENeHu TSHKECTN 3a60NeBaHms 1
pucka peuvamsa.

B kauecTBe anbTepHaTMBbI XMPYp-
FMYECKOMY NIEYEHNIO MPUMEHSIOTCS
pasfnyHble BapUaHTbl MeamKa-
MEHTO3HO Tepanuu. MporecTuHl,
KOMOWHMPOBAHHbIE OpasbHbIe
KOHTpauenTuBbl U aroHucTbl MTHPT
CpaBH1MbI M0 CBOEN 3(hHeKTB-
HOCTM.

BHyTpumaTouHas nesoHoprecTpen
- PUAM3MHI CMCTEMA ABMSIETCS

3 HEKTUBHBIM METOLOM JIEHEHNS,
0CO6EHHO MPK a;EHOMNO3E MATKM
W rny6oKOM MHUALTPATUBHOM
SHOOMETPHO3E.

WHruéutopsl apomarasel t CMPI
B HACTOSILLEE BPEMS A1 NNEYEHMS
SHAOMETPK03a NPaKTUYECKN He
MPUMEHSIIOTCS.
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Introduction

Prostate cancer is today the
most common malignant tumor
worldwide in men. Despite
significant improvements in
diagnostic imaging and therapy
a persistently high number of
patients are dying from this
disease. The recent introduc-
tion of new innovative ways

to target prostate cancer with
radioactively labelled substanc-
es appears very promising. The
Department of Nuclear Medi-
cine at the Universitatsklinikum
Essen, Germany, among other
leading centers worldwide is
now offering this innovative
imaging and therapy.

The rationale behind this newly
introduced technique is a prin-
ciple which can be compared
to the lock and key analogy
(Fig. 1).

Many prostate cancers express
a receptor called prostate
specific membrane antigen
(PSMA), which serves in the

finepHas MeavumHa

[ICMA - HanpaBneHHas
Imaging and Radio- B¥3Yaln3alns U paan-

onuraHgHaa Tepanus
paka npeacTaTeNbHOM

)XKeJie3bl

PSMA

Ligand

& ——

Radionuclide

@

Linker

Fig. 1: Basic lock — key principle of radiolabeled PSMA ligands. Radiolabeled
ligands bind to PSMA like a key to a lock.

Puc. 1: ba3oBbIi NPUHUMN «KHOY-3aMOK» ucnonb3oBanus MCMA — nuranzos,
MEYEHHbIX Paan0aKTUBHbIM 130TONOM. Juranasl MCMA, MeyeHble pagmon3oTonom,

npucoeanHstoTes K NMCMA Kak KNty K 3amky.

used analogy as lock. Scien-
tists recently discovered very
specific ligands binding to the
PSMA receptor [1, 2]. These
specific ligands serve as the
key of the employed lock and
key analogy. The specific ligand
can be labelled with a radio-
nuclide, which - depending on
the radionuclide chosen - can
then be used for imaging or
therapy. The spectrum of
radionuclides currently used for
labelling PSMA binding ligands
comprise Gamma-, Beta- or
Alpha-decaying radionuclides
which can be used for imag-
ing, therapy or both. Table 1
summarizes common radionu-
clides.

At Universitatsklinikum Essen
we use for imaging mostly the
positron emitting radionuclides
68Ga- and "8F-PSMA, which al-
low PET imaging of the PSMA

KnioyeBble cnosa

MCMA saepHas MevumMHa no-
3MTPOHHO-OMUCCMOHHAs TOMOrpa-
st Tepanums NKOTELMI KacTpaums
MeTacTasbl pak NpeAcTaTenbHom
XXenesbl rannui

Bctynnenue

Pak npeacTatensHoi Xenesbl B
HaCToSILLEE BpeMs ABNSETCS CaMOoid
pacnpoCTPaHEHHOM 3110Ka4ECTBEH-
HOM OMyXOJbH Y MY>KHYMH BO BCEM
Mupe. HecMoTps Ha 3HauNTeNbHbIE
YCOBEPLUEHCTBOBAHMS AMarHoCTy-
4eCKOM BM3yanu3aunm v Tepanuu,
0T 3T0ro 3ab0neBaHms BCe eLle
yMMpaeT 60MbLLOE KONMYECTBO
nauneHToB. HeflaBHO BHeAPEHHbIE
HOBbIE MHHOBALMOHHbIE METOLbI
60pb0Obl C pakoMm NpocTaThl € Mo-
MOLLbH0 PaJMOaKTUBHO MEYEHBIX
cy6CTaHUMiA MpeacTaBNAOTCS
BeCbMa MHOroo6eLLatoLLmMmm.
OTnenexmne AEPHON MeaULMHbI B
YHUBEPCUTETCKON KIMHUKE JcceHa
B 'epmaHun, Hapsgy ¢ apyrimu Be-

LyLUMMU LEHTpaMu Mo BCEMY MUPY,
B HacTosLee Bpems npeanaraet
CaMyto MHHOBALIMOHHYO BU3yanu-
3aumio 1 Tepanuto. OCHOBOW 3TOr0
HefiaBHO BBEIEHHOrO METOAA CTarl
MPUHLMN «3aMOK U Kitoy» (Puc. 1).

MHorue BuAbI paka npeacTarenb-
HO¥ Xene3bl 3KCNPeCCUpyIoT pe-
LienTop — NPOCTaT-CNeUmMpUUECKmii
MemBpaHHbIi anturen (MCMA),
KOTOPbIA B MCNOSb3YEMOI HAMMU
aHanorum Cny>xuT B ka4ecTBe 3am-
ka. HeiaBHO y4eHble 06HapyXuim
04eHb CreLmpuyeckme nuransbl,
CBSA3bIBAIOLUMECS C PELIENTOPOM
MCMA (1, 2). 311 cneumnchuyeckme
TMraHbl U CRyXaT K4oM B
UCMONb3YEMON aHANOrMK «KJKY

- 3aMOK». KOHKDETHbII Nurana
MOXET 6bITb NMOMEYEH PAANOHY-
KIMAO0M, KOTOPbIA, B 3aBUCUMOCTH
OT €r0 XapakTepUCTUK ANs, MOXeT
UCMoNb30BaTLCA AN AMArHOCTMYe-
CKOW BU3yanu3aumy uam Tepanuu.

CneKTp paanoHyK1aos, Mcnosb-
3yeMblIX B HAacTosiLLEee BpeMs Ans
[MCMA - cBS3bIBAMOLLMX NUraHAOB,
BKIIOYaeT raMmma-, 6eTa- unm
anba-pacnagaromecs paanoHy-
Knnzbl, KOTOPbIE MOXHO NPUMEHSITL
ANS BU3yanusaumu, Tepanuu uam
o6omx npoueccos. B Tabnuue 1
npeacTaBneHbl Hanbonee 4acTo
NCnonb3yemble paguoHyKnuabl.
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Table 1: Radioactive decay typically
used in nuclear medicine

expression as hallmark of
prostate cancer throughout the
body (Fig. 2).

For therapeutic purpose the
PSMA specific ligand is labeled
with high energy beta or alpha
emitters. Once taken up by
the tumor tissue, therapeutic
tracers deliver radiation locally.
Radiation induces DNA dam-
age which eventually leads to
cell death and tumor shrinkage.
Radiotherapy is started by i.v.
application of the radiophar-
maceutical to eventually reach
all tumor cells throughout the
body (systemic treatment).
Imaging and therapy tracers
binding at the same target

can be applied for diagnosis
and therapy of cancer. This
approach is termed “thera-
nostic”. Gallium-68 PSMA
ligands for PET imaging and
Lutetium-177 PSMA ligands for
radioligand therapy form such
a theranostic pair for prostate
cancer.

PSMA-Directed Positron
Emission Tomography for
Prostate Cancer Imaging
Prostate-specific membrane
antigen (PSMA), also termed
Glutamat Carboxypeptidase
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Radioactive Decay Typically Used in Nuclear Medicine

HW

Mean
energy
per decay
[keV]

Therapy | alpha/ 1000-6000
helium

Maximum
penetration
in tissue
[mm]

Positron: 2-9,| Fluoride-18,

Beta-Plus positron | 200-800
Annihilation: | Gallium-68
unlimited

SPECT 100-200 unlimited

Typ Il, a protein bound to the
outer surface of cells, is pre-
sent at very high levels in pros-
tate cancer. Levels of PSMA
correlate with aggressiveness
and Gleason Score [3, 4].

Several radiopharmaceuticals
with high affinity to PSMA have
been developed in the past

[5, 6]. The Gallium-68 labeled
ligand Ga-68 PSMA-HBED-CC
is used in many centers in Ger-
many and throughout the world
for PET imaging (Fig. 2).

Afshar-Oromieh et al. demon-
strated in a study on 37 pa-
tients superior tumor-to-back-
ground uptake and metastases
detection of this ligand when
compared to '®F-Cholin PET
[7]. High accuracy for the lo-
calization of recurrent prostate
cancer has led to inclusion of
%8Ga-PSMA PET/CT in guide-
lines of the European Associa-
tion of Urology in 2017 [8, 9l.
Other studies prove superior
accuracy for primary staging

or restaging of prostate cancer
[10]. Several Phase lI/1ll clinical
trials are underway to achieve
approval of PSMA-directed
PET/CT (clinicaltrials.gov:
NCT02981368, NCT02940262).

Technetium-
99m

B YHuBepcuTeTCKOM KNnHUKe cce-
Ha Ans BU3yanu3aum1 Mbl UCMONb-
3yeM, B OCHOBHOM, P oHyKu bl
8%Ga- u '®F - [ICMA, aMuTTUpYyHOLME
MO3MTPOHbI, KOTOPbIE MO3BONSHOT
nposoanTs MIT BU3yanuaaumto
akcnpeccuy NMCMA kak npusHaka
paka npeAcTaTenbHON Xenesbl B0
BCeM Terne nauuenTa (Puc. 2).

B TepanesTuyeckux uensx MCMA -
cneundgnyeckme nuraxasl nome-
YakT BbICOKOAHEPreTUYECKUMM
6eTa- nam anbga - IMUTTEpPamMK.
Mocne nonazaHus B ONyXONeByto
TKaHb TepaneBTUYECKNE TPEMCEpbI
NIOKaNbHO AOCTABASIOT pagraumio.
W3nyyeHme BbI3bIBAET NOBPEX-
neHve [HK, koTopoe nocTeneHHo
NPUBOANT K TMBENN KNETOK
YMEHbLLEHMIO Onyxomnu. Jlyuesas
Tepanus HauMHaeTCs C BHYTPUBEH-
HOrO NPUMEHeHNs paanodapmnpe-
napaTa C LeMnbto BO3[eNCTBMS Ha
BCe OMyXONeBbIE KNETKM B TENE
naumeHTa (CUCTEMHOE feYeHme).
[narHoctnyeckue u TepanesTu-
Yeckue Tpencepsl, CBA3bIBAIOLLME
OfHY U Ty XK€ MULLUEHb, MOTYT
MPUMEHSTLCS U ANSt AUArHOCTUKM,
W Ans Tepanin paka. AToT noaxon
Ha3blBAETCS «TEPAHOCTUYECKUM»
(nevebHO-ANarHoOCTMHECKUM).
Jlvrangel Mannuin-68 - NCMA pns
M3T BM3yanu3aumm u MraHbl
Toteunit-177 - NICMA ans paano-

Actlmum 225

Lutetlum—177

finepHas MeavumHa

Tabnuua 1: PagnoakTBHbIe U30TOMbI,
UCMoNb3yeMble B SAEPHON MeanLmMHe

NUraHAHoM Tepanum obpasyroT
Takyr TepaHOCTUYECKYtO napy ANs
NeYeHns paka npeacTaTensHoN
Xeneabl.

NCMA - HanpaBneHHasi No3u-
TPOHHO-3MUCCMOHHAsA TOMOrpa-
(s ana Bu3yanusaumm paka
npeacTaTeNbHOM Xenesbl
MpocTar - cneundpuyeckui
MemBpaHHbIi anTuren (MCMA),
TakXXe HasbIBaeMblid rnyTamar
kap6okcuneTugassl I, ssnsetcs
6eIKOM, CBA3aHHbBIM C BHELLHEH
MOBEPXHOCTBIO KNETOK, KOTOPbIiA
BblpabaTbiBaeTcs B 60MbLUNX KONK-
4ecTBax Npu pake NPeacTaTeNnbHOM
xenesbl. YposeHb [TCMA koppenu-
PYIOT C arpecCMBHOCTbIO OMyXONn 1
naaekcom Mnucona (3, 4).

B npoLunom 6binn pa3paboTaHs! He-
CKOJbKO pasnodapmaleBTU4eckux
npenaparos C BbICOKUM CPOLCTBOM
k MICMA (5, 6). MeueHHbl# annu-
em-68 nurang Ga-68 PSMA-HBED-
CC ncnonbayeTcs BO MHOMMX LigH-
Tpax B ['epMannm 1 BO BCEM MUpe
ans N3T-susyanusaumm (Puc. 2).
Afshar-Oromieh ¢ coasT. B 1c-
CnejjoBaHuu, NpoBeLeHHOM Ha 37
nauneHTax, NpoAEMOHCTPUPOBA
6onee aKTUBHOE NOrNOLLEHNE
OMyXOrbl0 3TOr0 NUraHAa, a Takxe
NPEBOCXOAHOE BbISBIEHNE MeTa-
CTa30B M0 CPaBHEHMKO ¢ '8F-XommH
MaT (7).
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Fig. 2: Distribution of %Ga- and "8F-la-
belled ligands of PSMA. High uptake
is noted in salivary glands, liver ('8F),
spleen and kidneys/bladder (**Ga).

How is a PSMA PET/CT per-
formed? PSMA PET/CT is an
outpatient procedure involving
intravenous application of the
radiopharmaceutical in a PET
imaging unit followed by a

one to two hour waiting time.
Examination time is typically
below 20 minutes. Patients
can eat and drink normally
before the procedure. Prostate
cancer therapy can typically be
continued.

PSMA-Directed Radioligand
Therapy of Metastatic
Prostate Cancer

PSMA is present at high levels
in nearly all prostate cancer
lesions. Hormone therapy-
refractory and dedifferentiated
tumors demonstrate further
increase in PSMA levels, mak-
ing it an ideal target for therapy
[11]. Accumulation of PSMA
ligands is high in prostate
cancer and low in surround-
ing organs, supporting safety

Medical memy

HEMETIRA
LGOI
YDHAN

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

.y

&

v

of PSMA-directed therapy. A
phase Il study using radiola-
beled monoclonal antibodies
demonstrated significant de-
crease in serum PSA level and
significant improvement in sur-
vival in prostate cancer patients
receiving the high-dose therapy
[12]. However, therapy resulted
in bone marrow suppression

in more than half of patients.
Radiopharmaceuticals were im-
proved and the new generation
of small ligands delivers tumor
radiation at low levels of toxic-
ity. The small Lutetium-177
labeled ligand "’Lu-PSMAB17
has been used for therapy in
many centers worldwide. To
demonstrate the efficacy of
77Lu-PSMAB17 radioligand
therapy (RLT) in patients with
metastatic castration-resistant
prostate cancer, multiple Ger-
man centers participated in a
large multicentric retrospective
analysis of 145 patients which
demonstrated serum PSA

Bbicokast TOUHOCTb OnpeaeneHus
NOKaNM3aLm1 peLmManBIpyHLLEro
paka npeAcTaTenbHOW Xenesbl
npvBena K Bkto4eHuio 8Ga-PSMA
PET /CT B 2017 rony B pykOBOA-
cTBo EBponeiickoit accoumaumm
yponoros (8, 9). [pyrue uccne-
[0BaHMs TakXXe MOATBEPXKAAIOT
NPEBOCXOAHY0 TOYHOCTb METOAA
NPV NEPBUYHON AMArHOCTUKE Min
MOBTOPHOM YTOYHEHUM CTaANM paka
npeacTartenbHoit xenesbl (10).

B HacTosiLLee Bpems MPOBOANTCS
[1/111 dhasbl HECKONbKNX KMHUYE-
CKMX UCMbITaHWI ANsi NosyYeHus
OL06pEHMS MCNONb30BaHMS METOAA
MCMA - HanpasnerHoii 3T /

KT (clintrials.gov: NCT02981368,
NCT02940262).

Kak Beinonusietca MCMA PET /
CT? 370 — ambynatopHas npoLie-
Aypa, BKIOUaLLas BHyTPUBEHHOE
npUMeHeHne paanodapMaLeBThye-
ckoro npenaparta B 19T - Tomorpa-
e ¢ nocneaytoLLmMM 0XXMaaHNEM
OT OAHOTO 10 ABYX YacoB. Bpems
€amoro uccrneoBaHus, Kak npasu-

finepHas MeauuUMHa

Puc. 2: Pacnpenenenune nuraHpos MNCMA,
MeueHHbIX %Ga u '°F. Bbicokoe nornotue-

HWEe 0TMEYAEeTCs B CMIOHHbIX XXenesax, ne-
yenm ('F), ceneseHke v noykax / Mo4eBoM
nysbipe (*Ga).

no, COCTaBNAET MeHee 20 MUHYT.
MMaumeHTbI MOTYT NEpPeA npoLesy-
PO HOPMaNbHO ECTb U NUT. Jleue-
HWe paka NpocTaThl, Kak npasuio,
MO>ET ObITb MPOAOIIKEHO.

NCMA - HanpaBneHHas
pagvonuraHpHas Tepanus
MeTacTaTM4ecKoro paka
npeAcTaTeNbHOi Xenesbl
Bbicokuii yposerb [TCMA onpege-
NISIETCA NOYTM BO BCEX OYarax paka
npocTaTtbl. Onyxonu, pesucTeHT-
Hble K rOPMOHaNbHOW Tepanim, u
AeamddepeHUnpoBaHHbie 0myxonu
LEMOHCTPUPYIOT fanbHeee
nosblLweHue yposHs MCMA, uto
[enaeT UX ULeanbHoON MALLIEHBIO
ans Tepanuu (11).

HakonneHue MCMA - nurangos
SBNSETCS BbICOKUM B PAKOBOM
Onyxomnu NpeAcTaTeNbHON Xenesbl
W HU3KMM B OKDY>KAHOLLMX OpraHax,
4TO NOATBEPXAAET 6€30MacHOCTb
MCMA - HanpaBneHHo Tepanum.

Il hasa uccnefoBaHmus ¢ UCMONb30-
BaHWEM PanoaKTUBHO MEYEHHBIX
MOHOKJOHAMbHbIX aHTUTEN NpO-
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decreases > 50% in 45% of
patients. Forty-seven percent
of patients responded with
tumor shrinkage on PET/CT. In
separate studies, significant
pain relief occurred in 70%

of patients, and quality of life
(Qol) improved in 60% of pa-
tients [13-15]. Dose distribution
and safety of 7Lu-PSMA617
and similar compounds are
favorable with few serious
hematologic adverse events
[14, 16-18]. Findings were
confirmed in a smaller prospec-
tive Phase Il trial from Australia
(n=30, [19]). A large multi-
center prospective trial (n=200)
conducted at the University of
California Los Angeles (UCLA)
and Excel Diagnostics in Hou-
ston is underway to confirm
the efficacy and safety of "77Lu-
PSMAB17 therapy (clinicaltrials.
gov: NCT03042312). Currently,
77Lu-PSMAB17 therapy is not
approved, however many cent-
ers offer this therapy under
compassionate use protocols.
PSMA PET/CT is used to diag-
nose tumor burden before start
of therapy and after each two
cycles (Fig. 3).

How is a PSMA radioligand
therapy performed? Patients
undergo first a PSMA PET/
CT scan on outpatient basis
to confirm the PSMA expres-
sion of a metastatic prostate
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cancer. If the kidney function
is adequate the patient is
admitted to the ward for two
nights. During the hospital stay
the intravenous application

of the radiopharmaceutical is
performed on day 1 and post-
therapy images are acquired
prior to discharge on day 3.
Patients can eat and drink
normally before the procedure,
as well as during the hospi-
talization. Any potentially bone
marrow-suppressing therapy
has to be discontinued at least
four weeks before the start of
77Lu-PSMAB17 therapy. Other
prostate cancer therapy can
typically be continued. Side ef-
fects include decreased levels
of red blood cells or platelets
(less than 15% of patients) and
mild nausea.

Summary

PSMA-directed positron emis-
sion tomography and radioli-
gand therapy are emerging op-
tions for imaging and therapy
of prostate cancer. Ongoing
trials demonstrate high ac-
curacy of PSMA PET/CT and
efficacy of PSMA radioligand
therapy and aim at regulatory
approval. Many centers world-
wide offer PSMA-directed
positron emission tomography
and radioligand therapy under
local regulation or compassion-
ate use protocols.

AEMOHCTPUPOBANA 3HaUNTENbHOE
cHxeHue yposHst [CA B cbiBOpOT-
K€ 1 3HAUUTENbHOE YNyYLLEeHNe Bbl-
XXMBAEMOCTM Y MALMEHTOB C PAKOM
npocTaThl, NOMyYatoLLMX TEPanuIo
BbICOKUMK Ao3amu (12). OaHako
6onee 4eM y NonoBKHbI NALMEHTOB
Tepanus npueena K noAasneHunio
KOCTHOrO MO3ra.

[MoaTomy paavodhapMaLieBTUUECKue
npenaparbl 6611 YCOBEPLLEHCTBO-
BaHbl, M HOBOE NOKOMEHME Ma-
NEHbKWX NUraHaos obecneunsaet
0671yYeHNE OMyXOMM MPU HN3KNX
YPOBHSIX TOKCU4HOCTW. HebonbLuon
nurang, meyeHblin Jitooteuvem-177
177Ly-PSMA617 ncnonbayeTcs

AN Tepanuy BO MHOMUX LIEHTpax
no Bcemy mMupy. Yto6bl npose-
MOHCTPMPOBAaTb 3PPEKTUBHOCTL
paguonurangHoi Tepanum ’Lu-
PSMA617 (RLT) y nauneHTos ¢
METacTaTM4eCckuM KacTpaLMOHHO-
PE3NCTEHTHBIM PakOM NMpeacTa-
TENbHOM XENe3bl, MHOrQUUCIEH-
Hble HEMELKWE LIEHTPbI MPUHSAIN
yyacTue B 60MbLLIOM MHOMOLEHTPO-
BOM PETPOCNEKTUBHOM aHanu3e
AaHHbIX 145 NauNeHToB, KOTOPbIN
NPOLEMOHCTPMPOBAN CHUXKEHNE
yposHs NCA B CbIBOPOTKE KPOBM
>50% y 45% 13 Hux. Copok cemb
MPOLEHTOB NALMEHTOB OTBETUIN
YMEHBLLEHNEM OMYXOMN COrIacHo
peaynbTaty M3T /KT.

B 0TaenbHbIX MCCNER0BAHMSX Y
70% nauueHToB Habnoaanoch
3HauMTENbHOE 06IeryeHue 60nu,

a ka4ecTBo xm3nu (Qol) ynyuwa-
nock y 60% naumenTos (13-15).

finepHaa MeauumMHa

Pacnpefienenue 1o3bl v 6e3onac-
HoCTb '7Lu-PSMA617 1 nogo6HbIX
COeJMHEHN SBNS0TCS Bnaronpu-
STHbIMM C HEOObLLIMM KONNYe-
CTBOM CEPbE3HbIX FeMATONornYe-
CKWX HeXenaTenbHbIX sBnexuit (14,
16-18). PesynbTarthl 6111 nog-
TBEPXAEHbI pesynbTatamu Il hasbl
MEHbLLEr0 N0 06bEMY NPOCNEKTUB-
HOro 1ccnefoBaHns B Asctpaniu
(n=30(19)). B HacTosLLEeE Bpems
MPOBOANTCS MHOTOLEHTPOBOE Npo-
cnexkTuBHoe uccneaosanme (n=200)
B Kanudopruiickom yHusepcuteTe
B JToc-Anpxenece (UCLA) n B
Excel Diagnostics B XbtoCTOHE C
LieNblo NOATBEPXAeHUs adhdpek-
TMBHOCTM M 6€30MacHOCTY Tepanuu
"77Lu-PSMA617 (Clinicaltrials.gov:
NCT03042312).

B HacTOSALLMIA MOMEHT Tepanus ¢
nomoLubto ’Lu-PSMA617 eLe He
ono6peHa, OfHaKO MHOTWE LIEHTPbI
npeanararT Ty Tepanuo no
NPOTOKOMNaM 61aroTBOPUTESNBHO-
WUCMbITATENBHOMO UCMOMb30BAHMUS.
MCMA PET / CT ucnonb3yeTcs

NS ONpeaeneHns onyxoneson Ha-
rPy3KM [0 Hayana Tepanuu 1 nocne
Kaxxablx AByX umknos (Puc. 3).

Kak nposogutca NCMA
papvonuraHgHas Tepanus B
YHMBEPCUTETCKOW KNNHUKe
AcceHa? MauneHTbl cHavana
npoxoast MCMA 3T /KT B
amObynaTopHbIX YCNoBUsSX Ans nog-
TBEPXKAEHHUs aKcnpeccn NMCMA
MpV MeTacTaTM4ecKoM pake npeg-
cTaTenbHoOM xenesbl. Ecnn doyHk-
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Baseline Follow-up after two Cycles
%Ga-PSMA PET of 77Lu-PSMA617 Therapy
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Fig. 3: %8Ga-PSMA PET before (left) and after (right panel) "’Lu-PSMA617
therapy. After two cycles of therapy, PSA and tumor burden decreased
considerably. ’Lu-PSMAG17 therapy was continued.

PSA 425 ng/ml

PSA 17 ng/ml

Puc. 3: %Ga- MICMA M3T go (cnesa) v nocne (cnpasa) Tepanun '7Lu-PSMAG17

MMocne aByx unknos Tepanuu MCA v onyxonesas Harpyaka 3Ha4nTenbHO CHUSMANCE.
77Lu-PSMA617 Tepanus 6bina NpoAoIKeHa.
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LS NOYEK COXPaHEHa, NauneHT
rOCNUTan13npyeTcs Ha ABOE CYTOK.
Bo Bpems npebbiBanmus B 60NbHALE
BHYTPVUBEHHOE BBEAEHME PaaNo-
(hapmnpenapara BbINONHAETCS B
1-ii feHb, a BU3yanusaums nocne
Tepanum NpoBOANTCS Ha 3-1 ieHb.
MauneHTbl MOTyT HOPMANbHO ECTb
W NUTb Nepen NpoLeaypon, a Takxe
BO BPEMS MPE6bIBAHMS B KIIMHUKE.

Jlto6as noTeHumansHo noaasns-
toLLast KOCTHbIA MO Tepanus
[0JKHA BbITb NpekpalLLleHa, no
KpaiiHeit Mepe, 3a YeTblpe He-
[enu 1o Hauana neyenns Lu-
PSMA617. [pyras Tepanus paka
npocTatbl 06bIYHO MOXET BObITb
npopomnxeHra. Mo6o4Hble addekTs!
BKJTOHAIOT CHUXXEHWE YPOBHS apH-
TPOLMTOB MM TPOMOOLMTOB (MEHeE
yeM y 15% NaumeHToB) 1 NErkyro
TOLLHOTY.

3aknioyeHue

MCMA - HanpasfeHHas No3NTPOH-
HO-3MUCCUOHHAS TOMOrpacms 1
pagnonuraHiHas Tepanus aens-
t0TCS HOBEMLLMMM BapuaHTamu
BM3yanu3auuv v Tepanuu paka
npencTaTenbHoi Xxenesbl. Teky-
LUWE UCMbITAHUS LEMOHCTPUPYIOT
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45122 Essen, Germany
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finepHas MeauUMHa

BbICOKyt0 ToUHOCTb [ICMA PET / CT
n athcpextnsHocTb TCMA paguo-
NMraHfHON Tepanuu 1 HanpasneHbl
Ha 0f06peHe METOAA PerynsaTop-
HbIMM OpraHamu. MHorve LeHTpbl
no Bcemy Mupy npegnaraiot NCMA
- HaNpPaB/EHHYO NO3UTPOHHO-3MMC-
CMOHHY0 TOMOrpachuio 1 paamonu-
raHOHyH Tepanuio B COOTBETCTBIM
C MECTHbIM Peryn1poBaHnem unm
no NpoToKoNam 61ar0TBOPUTENBHO-
WCMbITATENBHOMO UCMOMb30BaHMS.
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Cystic Tumors

of the

Pancreas

Introduction

The diagnosis of cystic lesions
of the pancreas increased
continuously over the past
decades due to advances in
imaging modalities [1]. The
probability of detection of a
cystic lesion of the pancreas by
chance in an asymptomatic pa-
tient receiving abdominal MRI
lies around 13.5% [2]. After di-
agnosis of a cystic lesion there
is always the question on how
to proceed and also to give

the patient confidence besides
the diagnosis of a pancre-

atic lesion. Thus, the decision
between conservative surveil-
lance and surgical therapy has
to be carefully chosen — always
in respect of risk of malignancy
of the lesion and comorbidities
and associated perioperative
risks of the patient. Under the
various entities of pancreatic
lesions, intraductal papillary
mucinous neoplasms (IPMN),
serous cystic neoplasms (SCN),
mucinous cystic neoplasims
(MCN) and solid pseudopapil-
lary neoplasms (SPN) play a
key role [3]. In the following,

it will be discussed how to
proceed after diagnosis of such
cystic pancreatic lesion. Here
multiple guidelines of differ-

ent expert groups are available
to support clinicians in their
decisions [4-8]. Furthermore,
we will focus of the effect

of centralism in the field of
pancreatic surgery, if resection
of the cystic lesions has to be
undertaken.

Diagnostic Methods

Imaging

After diagnosis of a cystic
pancreatic lesion it has to be
further classified. To differenti-
ate pancreatic cystic lesions,
MR is the preferred imaging
method [8]. Also, for follow-up
surveillance MRI should be
performed, to minimize radia-
tion exposure. CT can be used
in patients with suspected
chronic pancreatitis to identify
calcifications and for detection
of associated pseudocysts.
Additionally, CT should be
performed in cases in whom

pancreatic cancer is suspected.

Endosonography (EUS)

EUS is helpful as an additional
diagnostic tool together with
MRI and CT. Contrast en-
hanced EUS can detect hyper-
vascularized mural nodules,
septations or solid masses

Xupyprus onyxoneu

KucTosHble ony-
XOJIN NOpKeny-
NI0YHOM YKene3bl

BsepneHue

[warHocTrka KUCTO3HbIX Onyxonen
NOAXKENYA0UHON XKENesbl B TeYe-
HWE NOCNEAHNX [eCATUNeTHiA no-
CTOSIHHO yNyuLLaeTCs BCleacTeme
YCOBEPLUEHCTBOBAHNS METOL0B
Bu3yanusauuu (1). BeposTHoCTb
CNyYaiHOro 06HapYXEHNS KUCTO3-
HOrO HOBOOOPA30BaHMs NOJXKENY-
LOYHOM Xeneabl y 6eCCMMNTOMHOTO
nauneHTa, Np1 NPOXOXAEHUM
abaomuHansHoin MPT, coctanseT
okono 13,5% (2). Mocne anarHo-
CTMPOBAHMS KUCTO3HOW ONyX0nu B
NOAXXeNy04HON Xenese Bceraa
BO3HWMKAET BOMPOC O TOM, KaK Aafb-
e [enCTBOBATL U Kak ybeanTb
nauveHTa B LienecoobpasHocTu
Bbl6paHHoW Tepanuu. Moatomy
BbIGOP MEXAY KOHCEPBATUBHbIM
HabNOAEHNEM W XUPYPTUYECKAM
BMELLATENbCTBOM LOMKEH BbiTh
COeNaH C y4eTOM pucka Manuramsa-
Lmmn 06pa3oBaHms, CONYTCTBYHOLLMX
3a60/1€BaHMI1 1 CBA3AHHbIX C HUMMU
nepronepaumoHHbIX PUCKOB
naupeHTa.

Cpeau pasnnuHbIX HO30/10rHECKMX
bopM Omyxonen NoAXXenyao4HO
XKENe3bl, BHYTPUMPOTOKOBbIE Na-
NUANSPHBIE MYLMHO3HBIE OMYXOMU
(BMMO), ceposHble KUCTO3HbIE
onyxonu(CKO), MyuMHO3HbIE Ku-
cTo3Hble onyxonu(MKO) v conua-
Hble NCEBLONANMINISPHBIE OMyXON
(CMMO) urpatoT KNH4EBYHO PONb

(3). Qanee mbl 0bcyamm, 4To
CnefyeT Aenatb B Cnyyae 06Hapy-
XKEHWS TAKOW KUCTO3HOW ONYXON B
NOAXENY0YHON xenese. B cTatbe
MPEACTABNEHO HECKOMbKO PEKO-
MeHZaLMin PasnnyHbIX SKCMEPTHBIX
rpynn Anst KMMHALMCTOB, MPUHK-
MaroLLMX peLLeHns 06 onepaumm
(4-8). Kpome TOro0, HaMm x0Tenoch
Obl aKLUEHTMPOBATbL BHUMAHMWE Ha
3hchexTe LeHTpanmama B 06-
NAcTH XMPyprinv nogxenya04HoOM
XKEnesbl, B cry4ae HeobX0ANMOCTH
MPOBEAEHMS PE3EKLINMN KMCTO3HbIX
onyxonen.

[uarHocTuyeckue MeToabl

Busyanusauus

[Nocne anarHoCTUpPOBaHWs KUCTO3-
HO¥ ONYX0MK NOJXENYAOUHOM
Xenesbl ee CNefyeT Knaccuuum-
poBarhb (8). MpeanoyTUTENbHBIM
METOLOM BU3yanu3aumm C Lenbio
AnchdepeHUMPOBaHNS KUCTO3HbIX
HOBOOGpa3oBaHus octaetcs MPT.
Taioke MPT cnegyeT npoBoauTh
AN nocneayrowero HabnoaeHus ¢
LieNbH0 MUHMMM3ALWKY PaanaLmoH-
HOro 06MyYeHus.

KT MOXeT ucnons30B8atses y naum-
€HTOB C NMOA03PEHNEM Ha XPOHUYE-
CKWIA NaHKPeaTuT ANs BbISBIEHUS
KanbLmguKaLmii 1 06Hapy>XeHnst
CBSA3AHHbIX C HUMW MCEBLOKMCT.
Kpome Toro, KT cnegyeT HasHa-
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urging for evaluation of fine
needle aspiration (FNA) of the
lesion due to their high risk of
malignancy [9]. On the other
hand, FNA should only be per-
formed when a clear change in
management is expected from
its result.

Biomarkers

Different biomarkers play a
minor role in differentiation of
pancreatic cystic lesions during
routine diagnostic workup. If
malignant transformation of
IPMN is suspected, serum can-
cer antigen 19.9 (CA 19.9) can
be evaluated [10]. Furthermore,
mutations in GNAS and KRAS
in the cystic fluid aspirate can
help identifying mucin produc-
ing cystic lesions [11].

Different Entities of Cystic
Pancreatic Tumors

IPMN (Fig. 1, 2)

Intraductal papillary mucinous
neoplasms originate from

the main pancreatic duct or
its branches. Men are more
commonly affected by IPMN
at a mean age of 60 - 70 years
(30 - 94 years). IPMN are
most frequently located in the
main duct and its branches in

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

the pancreatic parenchyma.
Symptoms range from unspe-
cific abdominal pain to weight
loss, jaundice, pancreatitis and
diabetes mellitus.

IPMN can be classified as
main-duct (MD) IPMN, branch-
duct (BD) IPMN and mixed-
type (MT) IPMN, depending
on its location within the
pancreatic ductal system.
Surgery should be evaluated
in all patients suffering from
MD-IPMN with a duct dilatation
>5 mm, in order to perform
resection before development
of malignancy. A MD-IPMN
with pancreatic duct > 10 mm
constitutes an absolute indica-
tion for resection as risk of
malignancy is high. In cases of
MD-IPMN with a duct dilata-
tion of 5—-9.9 mm there is a
relative indication for surgery
and indication for resection
has to be even more patient
orientated. In elderly patients
suffering from comorbidities
surveillance within a 6 months
interval using MRI is appropri-
ate while young and fit for
surgery patients may profit
from an early resection [12].
Patients with IPMN who are fit
for surgery without an indica-

4aTb NayneHTam ¢ NoAo3peHMEM Ha
pak nonxenynquoﬁ Xeneabl.

QHpocoHorpacus (3Y3)
OHIOCKONNYECKNA YNbTPasByK
(3Y3) noneseH kak AOMONHUTENb-
Hbli AMArHOCTUYECKUIA MHCTPYMEHT
BmecTe ¢ MPT n KT. 3Y3 ¢ koHTpa-
CTMPOBAHMEM MOXXET 0BHAPYXUTb
rMNEepPBacKyNAPU3aLmMI0 MHTpaMy-
parbHbIX Y3108, CENTALMIO 1K CO-
NUAHbIE 06pa30BaHus, Tpebyrowme
TOHKOWIOMbHOM acMpaLyoHHON
6uoncun (TAB) 13-3a BbICOKOrO
pucKa 1X 3110Ka4€CTBEHHOCTY (9).
C ppyroi ctopoHsl, TAB cnepyet
BbINONHSATb TONBKO TOrAa, Koraa
nocne nony4eHus pesynbTara
BO3MOXXHO M3MEHEHME METOAA
NEYEHMS.

Buomapkepbl

Pasnnynble 6uoMapkepsb! urparoT
HEe3HaUNTENbHYO PONb NPK Andde-
PEHLMPOBAHMM KUCTO3HbIX OMyXO-
neit NomKeNy[04HOM XKenesbl Bo
BPEMS PYTUHHBIX ANarHOCTUHECKMNX
ucenenosanuit. Mpu nofo3peHun
Ha 3/10Ka4ECTBEHHYHO TpaHC(Oop-
maumio BIMTMO mo>xHO onpefenuTb
CbIBOPOTOYHbIN aHTUreH paka 19,9
(CA 19,9)(10). Kpome Toro, myTa-
umm B GNAS 1 KRAS B acnvpate
KUCTO3HOM XXMAKOCTI MOTYT MO-
MOYb BbISIBUTb MyLIMHOMPOZYLMPY-
toLLMe KUCTO3HbIE omyxomm (11).

Xupyprus onyxoneu

PasnnuHble Ho3onornyeckue
(hopMbl KUCTO3HBIX ONyXosen
NOMKeNYA0UHOM Xenesbl

BIMMO (Puc. 1,2)
BHyTpMnpoTOoKoBblE NAaMMNNSPHbIE
MYLIMHO3HbIE OMYX0M Pa3BMBAtOT-
CS1 M3 KNETOK rNaBHOro NpoToKa
NOAXXENyA04HON XKenesbl Unm

ero BeTBeit. Hanbonee yacTo ata
ONYXOJlb BCTPEYAETCS Y MYXXUMH

B Bo3pacTe 60 - 70 net (30 - 94
roga). BMMO wvawe Bcero pacnono-
KEHA B rNIABHOM NPOTOKE U B €10
BETBSX B NAPEHXUME MOAXENy0Y-
HO¥ xene3bl. CUMNTOMbI Bapbupy-
t0TCS OT Hecneumduyeckoin 6onm B
XXUBOTE [0 NOTEPYU BECA, KENTYXM,
naHkpeaTuTa v caxapHoro anabeta.
BIMNMO pa3genstot Ha BITMO rnas-
Horo npoToka ('), BIMMO seTseit
npoToka (BK) v BMMO cmeLuanHoro
tvna (CT), B 3aBUCUMOCTY OT €10
MECTOMOMOXEHMS B CUCTEME NPO-
TOKOB MOAXXENY[OUHOM XKENESbl.
Xvpypruyeckoe BMeLLaTeNbCTBO
LOJIKHO paccMaTpuBaThCs Y BCEX
nauwenTos, ctpagaoLmx BINIMO-
[Tl ¢ punaTaumein > 5 MM, 4TobbI
MPOBECTM PE3EKLMI0 IO €€ Manur-
Hu3aumuu. BINMO - I'T1 ¢ gunaTaumeit
MNPOTOKa NOAXENYA04HOW Xenesbl
> 10 MM gBNSeTCH abCOMOTHLIM
noKasaH1eM K Pe3eKLnm, Tak Kak
PUCK 3N10Ka4YECTBEHHOCTY B 3TOM
cnyyae o4eHb Bbicokmit. BIIMO- M
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titis) constitute relative indica-
tion for resection of BD-IPMN.
If resection for IPMN is per-
formed, it should follow the
rules of an oncological resec-
tion [15]. During resection,
frozen section should be per-
formed to evaluate resection
margin and resection should
be expanded until at least
low-grade dysplasia is reached
at the resection margin. After
resection a systematic follow-
up should be performed every
6 months for 2 years followed
by regular controls.

MCN (Fig. 3C)

Mucinous cystic neoplasms
do not have a connection to
the pancreatic duct system
and consist of mucin produc-
ing epithelium with ovarian
like stroma. They occur nearly
exclusively in females at a
peak mean age of 49 years
(20 — 82 years). The predomi-
nant localization is the corpus
or the tail of the pancreas.
Symptoms may occur due to
compression of surrounding
structures. While jaundice is
less common, patients with
MCN frequently present with
diabetes mellitus. Imaging
shows a described mass with
one or more sub-segments.
In case of symptoms due

to MCN, size of > 40 mm or
worrisome features (mural
nodules) a resection of MCN is
recommended [16]. If the size
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of the MCN is below 30 mm, a
systematic surveillance similar
to that of IPMN is appropriate
[16]. Between 30 and 40 mm

a multifactorial evaluation of
perioperative risk factors has
to be balanced against risk of
malignant transformation. If
surveillance is appropriate, MRI
and/or EUS should be per-
formed every 6 months in the
first year followed by surveil-
lance every 12 months, as long
as the patient is fit for surgery
[6]. The resection should follow
oncological principles, if malig-
nancy is suspected.

SCN (Fig. 3A)

Nearly all of the serous cystic
neoplasms are benign as the
serous cystadenoma, which
can occur as a serous micro-
cystic adenoma or a serous
oligocystic adenoma.

The serous microcystic ad-
enoma consists of many small
cysts and is found predomi-
nantly in women (70 %) at a
mean age of 66 years (34 — 91
years). It is mainly localized in
the pancreatic corpus or tail.

While one third is detected by
chance in abdominal imaging,
two thirds of the patients pre-
sent with unspecific abdominal
symptoms like pain, nausea
and weight loss. Jaundice is
not common. In imaging it
presents as a multilocular hy-
pervascularized cyst with sharp

kak nauveHTos ¢ BMMO - I, Tak
Kak pUCK Manuramaaummn B 060mx
cnyyasix conoctasum (14).

Y naumenTos ¢ BIMIMO -BI Hanuune
WHTpaMypasnbHbIX Y3€nKoB > 5 MM
NPV KOHTPaCcTMPOBaHMK, CONNA-
HOro 06Pa30BaHms, BbIPXKEHHOM
AMCNNA3nelt BbICOKOW CTENEHN

WA paka B LMTONOMWK, a Takxe
XKENTYXM SBASHOTCA a6CONOTHBIMM
MOKa3aHMsIMM K X1pYpriu.
MosbiweHne CA 19,9 > 37 Ea/ mn,
L1aMeTP KUCTO3HOW onyxonm > 40
MM, MIHTPaMypasibHbIe y3ribl > SMM,
nokasaresb pocta>5 MM/ rog

1 NOSIBNIEHNE HOBbIX CUMMTOMOB
(caxapHoro aunabeTa, naHkpeaTuTa)
CUNTAKOTCS OTHOCUTENBHBIMM MO-
kasaHusmu K pesexumuu BIMMO - BIT.
Ecnu BbInonHsieTcs pesexuust
BMMO, oHa fonxHa cooTBETCTBO-
BaTb NpaBuiaM OHKONOrNYECKON
xupypruu (15). Bo Bpems Bme-
LaTenbCTBa CeLyeT caenarb
3aMOPOXXEHHbIN CPe3, 4TI
OnpesenuTb Kpait pesexkumm, u
06bEM PE3eKLMN LOMKEH YBENUim-
BaTbCA [0 TexX Nop, NoKa Ha Kpao
pe3eKuUnmM He By feT LOCTUrHYTA,
Kak MUHUMYM, AUCTNA3M1S HUSKON
ctenenu. [locne pesexuum JONKHO
NPOBOANTLCS CUCTEMATUYECKNE
OCMOTpbI Kaxzble 6 MecsLEB B
TeUeHWe 2 NET C NOCneayHoLLMM
PErynsiPHbIM KOHTPONEM.

MKO (Puc. 3C)

MyLWHO3HbIE KUCTO3HbIE OMYX0K

He CBS3aHbl C CUCTEMOMN NPOTOKOB
NOAXKENy[O4HON XXenesbl U COCTO-
AT U3 ANUTEANS, MPOAYLMPYIOLLEro
MYLIWH, C 0BapuasibHONoA06HOM

Xupyprus onyxoneu

cTpomoi. OHW BCTpeYaroTes npe-
UMYLLECTBEHHO Y XEHLLMH, C MUKOM
3a601eBaeMocTH B Bo3pacTe 49
net (20 - 82 roga). MNpeobnagato-
LLei nokanuaaumen SBnseTcs Teno
WNW XBOCT NOLKENYA0UHON Xene-
3bl. CMMMTOMbI MOrYT BO3HWKATb
W3-3a CaBNIMBAHMS OKPY>KAKOLLWX
CTpyKTYp. Y nauneHTos ¢ MKO
4acTo Pa3BMBAETCS CaxapHbli
AnabeT, B TO BPEMS Kak XenTyxa
BCTpeyaeTcs peako. AuarHoctu-
yeckas BU3yanu3aums nokasoisaeT
ONyX0fb C OfIHUM UM HECKONbKMMM
CErMeHTamu.

B cnyyae Hanuuns cMnTomoB

npu MKO , pasmepa 240 MM nam
BbI3bIBALOLLNX BECMOKONCTBO U3-
MEHEHWI (MHTPaMyparbHbIX Y3e0B)
PEKOMEHLYETCS PE3eKLMs OnyXxonu
(16). Ecnu pasmep MKO meHbLue
30 MM, TO MOKa3aHO HabMOAeHMe
kak npu BMMO (16). Mpu pa3mepe
onyxonu o1 30 o 40 MM Heobxo-
AMMa MHOrochakTopHas oLeHka
nepuonepaLmoHHbIX PUCKOB,
KOTOPblE JOMKHbI BbITb COaNaHCH-
POBaHbI PUCKAMW 3JI0KA4ECTBEHHO
TpaHcchopmaumu. Ecnu nokasaHo
Habntoaexve, T0 MPT u / uan 3Y3
cnenyeT BbINONHSATb KaXxble 6
MeCcsLeB B TeYeHWe Nepsoro roaa,
3ateM kaxable 12 Mecsues, noka
COCTOSIHME NaLmMeHTa No3BONSET
npoBecTy onepauuio (6). B cnyyae
NOAO3PEHNS Ha 3MI0KA4ECTBEH-
HOCTb, PE3EKLMs LOMKHA NPOBO-
ANTHCS C COBMOAEHNEM OHKOMOM K-
YECKMM MPUHLMMOB.

CKO (Puc. 3A)
Moyt BCe CepO3Hble KMCTO3HbIE
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Fig. 2: T2-weighted MRI scan of BD-IPMN (A); MRCP of BD-IPMN (B)

circumscription and a central
scar. The serous oligocystic
adenoma is formed be few
large cysts. Their incidence

is smaller than that of serous
microcystic adenomas with a
peak mean age of 65 years (30
— 69 years) and no difference
in gender. Serous oligocystic
adenomas are found pre-
dominantly in the head and the
corpus of the pancreas. As in
serous microcystic adenomas
symptoms are unspecific, but
steatorrhea or jaundice can

occur due to localization in the
pancreatic head.

In cases of a clear diagnosis of
an SCN asymptomatic patients
should be followed for 1 year.
After that, follow up is only
recommended if symptoms
occur. SCN should be resected
if there is compromise of sur-
rounding organs.

SPN (Fig. 3B)

Solid pseudopapillary neoplasm
are in most cases benign, af-
fect young females at a mean

ONyXO0nu SBASIOTCS A0BpoKaye-
CTBEHHbIMM KaK CEpo3Has umctage-
HOMa, KOTOpast MOXET BO3HUKATb
B BMAE CEPO3HON MUKPOKWUCTO3HO
afieHOMbI U CEPO3HON ONUTO-
KUCTO3HO# afeHoMbl. Cepo3Has
MWKPOKWMCTO3HAs aieHoMa COCTOUT
13 MHOXECTBA HEBOMBLUMX KUCT W,
B OCHOBHOM, BCTPEYAETCS Y XKEH-
WwH (70%), B CpeaHeM, B BO3pacTe
66 net (34 - 91 rog).Onyxonb vate
BCEro pacrnosioXXeHa B Tene unm
XBOCTE NMOAXENYAOUHON XENE3bl.
Y 0fiHOM TPETW NAUMEHTOB OMyXOMb
06Hapy>KMBaeTCs NPW AMarHocTH-

4eCKOM BU3yanu3aumu GproLLHOM
NnonocTu, ABe TPETN NALMEHTOB,
obpaLlatoTes ¢ Hecneumugnu4eckumu
aﬁﬂ,OMVIHaJ'IbeIMVI CMMNTOMamu, Ta-
KUMU KaK 60J'Ib, TOLUHOTA M noTeps
Beca. XKenTyxa 0TMEYaEeTCs peaKo.
[pu BU3yanusaumm 06Hapy>xnBa-
€TCA MHOTrOKamepHas runepBacky-
NIApU3npoBaHHasn KUCTa ¢ YETKUMKU
ovepTaHUAMK U LEHTPasIbHbIM
KOMMOHEHTOM.

CeposHast 0mMroKMcTo3Has
afieHoMa COCTOMT U3 HECKOSbKMX
KPYMNHbIX KACT. Takas 0onyxoJib
BCTPEYAETCS PeXeE, YeM Cepo3Has
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age of 3b years (8 — 67 years)
and occur in the whole pancre-
as. Symptoms are unspecific
and most diagnosis is made

by chance. Imaging shows a
cystic and solid mass, with
contrast medium enhancement
of the solid sub-segments.
Resection of SPN is recom-
mended [17].

Even in cases of metastatic or
recurrent disease a radical re-
section is recommended, due
to its good long-term outcomes
[18].

Medical e

LEMERIN
RGATIY
HOHAnN

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Pancreatic surgery should be
performed at high-volume
centers

Albeit constant advances in
perioperative treatment, pan-
creatic surgery is still accom-
panied by high rates of mor-
bidity and mortality. A study
from 2016 comprising 58003
pancreatic resections between
2009 and 2013 revealed a
nationwide mortality of 10.1 %
in Germany [19]. Furthermore,
there is a clear association
between hospital-volume and

Fig. 3: T2-weighted MRI-scans of
A: SCN
B: SPN
C: MCN

MWKDOKMCTO3HAS aeHOMa, C MUKOM
3a60neBaeMoCTH B Bo3pacTe 65
net (30 - 69 neT) Kak y My>XumH,
TaK n y >eHwmH. CeposHble onu-
FOKMCTO3HbIE afileHOMbI 06HapY-
XKMBAKOTCS MPEUMYLLECTBEHHO B
FOMNOBKE ¥ TENe NoKeNy[04HON
Xenesbl. Kak 1 B cnyyae cepos-
HOW MUKPOKMCTO3HOM aflEHOMBI,
CUMNTOMbI HECTIELMDMYHBI, HO NP
NoKanu3aumu B rofloBKE NOAXKENY-
LOYHOM XXENesbl, MOTyT BO3HWKATb
CTeaTopest Uim XXenTyxa.

B cnyyae noaTBepXeHHOro
anartoza CKO 6eccuMnToMHble

Xupyprus onyxoneu

nauneHTbl AOMXHbI HabntoaaTbCS

B TeueHue 1 roga. Mocne aToro
HabntoaeHne PeKoMeHayeTCs
TOMbKO B Cy4ae BO3HUKHOBEHNS
cumnTomoB. Ecnm ecTb caaBnvBa-
HWe OKpy>KaroLmx opraHos, To CKO
[OIKHA ObITb yaaneHa

CNno (Puc. 3B)

ConuaHas ncesaonanunispHas
ONyXonb B 60MbLUMHCTBE CAy4aes
ABNSAETCS [0O6POKAYECTBEHHBIM
06pa30BaHMEM, BCTPEYAETCS Y
MOMOABIX XXEHLLWH, B COEAHEM,

B Bo3pacTe 35 neT (8 - 67 nieT) u
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rates of mortality [20]. This
volume-mortality relationship
was further investigated by
Krautz et al. They performed

a database analysis of 60858
pancreatic resections between
2009 and 2014 in Germany. Re-
sections included pancreatico-
duodenectomies, total pancrea-
tectomies, distal resections
and segmental resections.

Hospital volume was separated
in quintiles and surgery related
in-hospital death analyzed as
the primary outcome according
to those quintiles.

As a secondary outcome, fail-
ure to recuse was investigated.
In the very low volume group
(398 + 8.5 hospitals) 5.1 + 3.7
pancreatic resections were per-
formed. In the highest volume
group (15 = 0.8 hospitals) there
were 133.8 = 95.7 pancreatic
resections performed per year.
In-hospital mortality was in-
versely correlated with volume,
as there were 6.1% deaths in
the highest volume group in
comparison with 13.0 % in the
lowest volume group resulting
in an odds ratio of 0.47 (95%
Cl 0.41 - 0.54) in favor of high-
volume centers. By theoretical
increase in hospital-volume of
50 pancreatic resections per
year, there would be a signifi-
cant risk reduction achievable
(OR: 0.90; 95 % CI 0.85-0.96).
Furthermore, failure to res-

cue was significantly lower in
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high-volume centers. \When
looking at resection for pan-
creatic cancer, operation at a
high-volume center is associ-
ated with an improved 30-day
survival (mortality: 2.0% vs.
6.3% (p<0.01)) as wells as long
term survival (20.3 months

vs. 15.7 months). Additionally,
radicalness of resections is sig-
nificantly better at high-volume
centers concerning lymph node
dissection (16 vs. 11; p<0.01)
as well as R1 resection (20.5%
vs. 25.9%; p=0.01) [21].

Thus, these data clearly show,
that pancreatic surgery should
be performed at high-volume
centers. In these institutions
surgeons are specifically
trained for complex opera-
tions and have a high opera-
tive experience, which has
been shown to be of specific
relevance to improve outcome
after surgery [22].

MO>EeT BO3HWKATb B N060M YacT
NoJ>XXenyA04HON XXenesbl.
CuMnTOMBI HecmeumdmyHbI, Mo-
9TOMY B 60JIbLLIMHCTBO Cly4aes
Takast Onyxonb AnarHocTUpyeTcs
CNyyanHo. lNpu AMarHoCTUYECKOM
BW3ayNM3aunn 06HapyX1BaeTcs
KMCTO3HOE CONnaHOe 06pasosaHne
C YMEPEHHbIM KOHTPACTHbIM yCH-
NEHNEM CONMAHBIX MOACErMEHTOB.
CMMNO pekomexayeTcs yaanTh
(17). axe npu Hanuuum MeTacra-
TUYECKOro NpoLecca in peLmnan-
BMPYHOLLEro 3a60N1eBaHNS PEKOMEH-
LyeTCs pagunkanbHas pesekuns no
MPUYMHE XOPOLLErO JOTOCPOUHOIO
pesynbTaTa (18).

Onepaumsa Ha nofXenya0YHON
xenese LenecoobpasHo
NpoBOANTb B LIEHTPaX €
6onbLUON NPOXOAUMOCTbIO
HecMmOTps Ha MOCTOSHHbIE YCOBEP-
LIEHCTBOBAHMS NEpPUONEePaLMOHHON
Tepanuu, Xupyprust NoXenyfaoy-
HOW Xene3bl No-NPeXHeMy CBsl-
3aHa C BbICOKMMM NoKasaTensimm
3a60/1€BaEMOCTU M CMEPTHOCTM.
Wccnenosanne, NpoBeAEHHOE B
2016 rogy, sknovatoree 58003
PE3eKLNM NOMXKeNyA04HON Xere-
3bl, CAenanHble B nepuof ¢ 2009
no 2013 rog B "'epMaHuu, nokasano
cmepTHOCTh 10,1% (19).

Takxe 6bina BbisBEHa YeTkas
CBA3b MeX Y NPOMyCKHON Cnoco6-
HOCTBHO XMPYPr4ECKOro LEHTpa
(4mcnoM BbINONHSEMbIX OnepaLyii)
W ypOBHEM CMEPTHOCTH (20).
Taxoe COOTHOLLEHME NPONYCKHOM
CNOCOGHOCTU U CMEPTHOCTY BbI0
[OMOSTHUTENBHO MCCAELOBAHO

Krautz ¢ coaBT. OHu nposenu
aHanm3 6a3bl faHHbIX 0 60858 pe-
3EKUMSX NOKeNyA04HON XKenesbl,
BbINOJNHEHHBIX Mexxay 2009 n 2014
rogamu B ['epMaHun. Xupypruve-
CKWe BMeLLaTeNbCTBa BKIKYanm
NnaHKkpeaTo[yoAeH3KTOMMIO, MONHOe
yaaneHue nofxenyao4HoON Xxene-
3bl, AUCTambHbIE U CETMEHTapHbIe
peseKumm.

lponyckHas cnocoBHOCTb LIEHTPOB
onpefenanach B KBUHTUNSIX, @
BHYTPUGOSbHNYHAS CMEPTHOCTD,
CBAA3AHHAS C XVMPYPruyeckumm
BMeLLaTeNbLCTBamu, 6bina npo-
aHann3vpoBaHa Kak nepBuyHbIA
pesynbTar, COOTBETCTBYHOLLMIA
3TUM KBUHTUNAM. B kavecTse
BTOPUYHOrO pesynbTarta 6bina
uccneaoBaH nokasaTesnb 0Tkasa B
XMPYPruvecKkoi nomoLyu. B rpynne
LIEHTPOB C HU3KOW MPOMYCKHOM
CNOCOBHOCTBIO (398 + 8.5 6onbHUL)
ObI10 BbINOSHEHO 5.1 + 3.7 pesek-
LniA NOZXKENY[O0YHOM Xenesbl. B
rpynne ¢ HambonbLUEH NPONYCKHOM
Cnoco6HOCTHI0 (15 + 0.8 60MbHUL) B
rog nposoauinocs 133.8 + 95.7 pe-
3eKUMiA NoJKenyA0UHOM Xenesbl.
BHyTp16ONbHUYHAS CMEPTHOCTb
HaxXOANNACh B MONOXMTENBHON
KOPpPENsLWM ¢ NPONYCKHOM Cnoco6-
HOCTbHO: 6,1% CMepTeit B rpynne

C Camoi BbICOKOW MPOMYCKHOM
CNOCOGHOCTBIO MO CPABHEHNIO C
13,0% B rpynne ¢ HauMeHbLUEH
MPOMNYCKHOM CMOCOBHOCTbIO, YTO
MPVBENO K COOTHOLLEHWIO LLIAHCOB
0,47 (95% CI 0,41-0,54) B nonb3y
LIEHTPOB C BbICOKOW MPOMYCKHOMA
CNOCOBHOCTLI0. TeopeTuyecku, Npu
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YBEJIMYEHNW NPOMYCKHOM Croco6-
HOCTM LieHTpa Ha 50 pesekuuii nog-
XKeSyA0UHOM XeNeabl B rOf, MOXET
ObITb JOCTUrHYTO 3HAUUTENBHOE
cHuxenme pucka (OR: 0,90; 95%
Cl0,85-0,96). Kpome Toro, no-
kasaTenb 0TKasa B XMPypruyeckon
MOMOLLY 6bli 3HAYUTENBHO HIKE

B LIEHTPax C 60NbLUOM MPOMYCKHOM
cnocobHocTbH. Onepauus npu pake
NOJKeNyLO4HON XKenesbl B LEHTpE
¢ 60/1bLLIOKM NPOMYCKHOW CNoco6-
HOCTbHO accoummpyeTcs ¢ 6onee
BbICOKWM nokasarenem 30-1HeBHON
BbIKWBAEMOCTH (CMepTHOCTb: 2,0%
npoTuB 6,3% (p <0,01)), a Takxe

¢ 60niee BbICOKMM NoKa3aTenem
LOMNrOCPO4HOM BbKMBAEMOCTH
(20,3 mecsua npotvs 15,7 mecsua).
Kpome Toro, nokasarens pasm-
KanbHOCTW PE3eKLm C y4eTOM
ANCCEKLMM NmchaTUHECKNX Y3NOB,
3HAYUTENBHO MNyLLE B LIEHTPAX C
BbICOKOW NPOMYCKHOA COCOBHO-
cTbio ((16 npoTms 11, p <0,01), B
TOM umncne R1 - pesekumm (20,5%
npoTus 25,9%, p = 0,01)(21).
Taxum 06pa3om, 3T1 AaHHbIE SICHO
MoKa3bIBatoT, 4TO Onepauns Ha
NOAXKENYAOUHOI XENe3e A0MKHA
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Florian.Scheufele@tum.de
Helmut.Friess@tum.de
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NPOBOAMTLCS B LIEHTPAX C 60bLLO
MPOMYCKHOM CNOCOBHOCTBIO.

B aTuX yupexxaeHnsix xvpypru npo-
X0AT COOTBETCTBYtOLLEE 06yUEHNE
W pacnonararoT 60MbLLIMM XMpYp-
TMYECKIM OMbITOM, YTO KaK 6bIno
noKasaHo, UMEET NPUHUMNMANLHOE
3Ha4eHne ANs ynyuLieHus pesynb-
TaToB Onepauny (22).
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Monstrous Thoracic
Osteochondroma
Case Report

Diagnosis and Therapy

Keywords: osteochondroma
of the rib, mediastinal tumouir,
florid mediastinitis

Introduction
Osteochondromas are com-
mon bone tumours accounting
for 35% of all benign bone
tumours; however, only in rare
cases (2.4%) do they affect the
ribs. They are often asympto-
matic and diagnosed inciden-
tally. Patients may present with
symptoms such as fracture,
deformation, malignant trans-
formation and compression of
adjacent neurovascular struc-
tures, the spinal cord and other
organs.

The case report presented
below is about a 30-year-old
man with an osteochondroma
mimicking multiple exostoses.
Chest X-ray and computed
tomography (CT) imaging
revealed a fusion between the
right 7th rib and the tumour.
The histological examinations
and the radiological findings
confirmed the lesion to be an
osteochondroma.

Given the risk of complications
such as infections or malignant
transformation, such tumours
require complete resection.
Complete resection is neces-

sary because recurrence is
common after incomplete
resection. In addition, a surgical
procedure is the only way to
determine the dignity of such
tumours beyond doubt.

In this case report, we inform
about this rare condition from
our clinical experience.

Case Report

In clinical routine, a 30-year-old
patient presented with a mon-
strous mass in the posterior
mediastinum, the size of which
is shown in the CT scan. He
presented to the general prac-
titioner on an outpatient basis
with difficulty swallowing.

The patient was admitted to
our Department of Cardiotho-
racic Surgery for further diag-
nosis due to the mediastinal
mass. The x-ray image in AP
projection and in lateral view
revealed a mass in the poste-
rior mediastinum of approx.

15 x 12 cm in size (Fig. 1 and
2). The non-contrast chest CT
revealed a large, cystic, partly
calcified retrocardiac mass in
the posterior mediastinum,
displacing the heart (Fig. 3 and
4). Biopsy of the mass was
performed, suggesting a large
bronchogenic cyst. The surgery

Xupyprus onyxoneu

[MraHTckas Topakasb-
HasA 0CTeOXOHApPOMa
KnuHnyeckuu cnyyam

[lnarHocTuka U Tepanus

KnioyeBble cnoBa: 0CTEOXOHAPO-
Ma pebpa, 0nyxonb CPEAOCTEHMS,
(PIIOPUAHBIA MEANACTUHUT

BeepeHue

OCTEOXOHAPOMbI — pacnpo-
CTpaHEHHbIE OMyXONW KOCTEN, Ha
KoTopble npuxoantcs 35% Bcex
A06POKAYECTBEHHbIX KOCTHBIX
OnyxoneBblx 06pa3oBaHmit; 0AHAKO,
TONbKO B peaKuMx cnyyasx (2,4%)
OHV nopaxxatoT pebpa. Takve
onyxoneBble 06pa30BaHNs 4acTo
6ECCMMMTOMHbI U ANarHOCTUPYHOTCS
CIyYaitHo.

Y nauneHToB MOTyT NPOSIBASATLCS
Takue CUMNTOMbI, KaK Nepenom,
aechopmaums, Manuran3aums u
CAABNMBAHNE COCEAHMX HEMPOCOCY-
ANCTBIX CTPYKTYP, CIMHHOIO MO3ra
W [pyrix OpraHos.

B npencTaBneHHOM HUXe Kiu-
HUYECKOM Cyyae peyb MAET 0
30-neTHeM My>UYMHE C OCTEOXOH-
APOMOM, NPOSBASIOLLENCS MHO-
XECTBEHHbIMU 3K30CTO3amu. Mpu
PEHTreHorpadomm rpyaHoON KIeTku
W KOMMNbOTEPHOI TOMOrpacun (KT)
6bina 06HAPY>XEHO CpaLleHune 7-ro
pebpa C onyxorbHo.

[ MCTOMNOrMYeCcKMe 1ccnesoBaHNs

W PaAMONOrnyeckne AaHHbIe NOA-
TBEPAMNK, 4TO HOBOOGPA30BaHWe
SIBNSETCH OCTEOXOHAPOMON. YUUTbI-
Basi PUCK OCNOXXHEHWIA, Tak1X Kak
MHAEKLNS NN 310KA4ECTBEHHAS

TpaHcdopmauus, Takas onyxosb
TpebyeT NOSHOM pesexunu, no-
CKOJbKY MOCANE HEMONHOTO yaare-
HUS 4aCTO BCTPEYAETCS PeLnamB.
Kpome Toro, xupypriyeckas
npouenypa — 370 EAVHCTBEHHbIN
€nocob onpeaenuTL NPUPOy
TaKou onyxonu. B aToit cTatbe Mbl
NPEACTaBNSEM PEAKMiA CRyYaii 3
HaLLEro KMMHUYECKOM NPaKTUKK.

KnnHuyeckuii cnyyait

Mpw o6cnenoBanuy y 30-neTHero
nauueHTa 6bina 06Hapy>KeHa
rUraHTCcKas onyxosb B 3afHEM
CPEROCTEHNM, pa3Mep KOTOPOiA Bbin
yTouHeH npu KT. OH obpaTuncs K
Bpady 06LUen npakTuku ¢ xanoba-
MM Ha 3aTPyAHEHWS NPW FNOTaHUN.
lMaumeHT ¢ 06pasoBaHneM 60b-
LLOro pa3mepa B CPELOCTEHUM Bbin
roCnUTan13npoBaH B Hall OTAeN
KapanoTopakanbHOW XMpYprim ans
[anbHEALLER ANarHoCTUKM.
PeHTreHOBCKME CHUMKM B Nepes-
He3aaHein 1 60KOBOY NMPOEKLMAX
rnokasasnu onyxosb B 3aiHeM
CpefocTeHUn pa3mepamu okoso 15
x12.cMm (Puc.1 1 2).
HekoHTpactHas KT rpyaHon
KNEeTKN TaKXKe BbISIBUAA OTPOMHYHO,
KMCTO3HYH0, YaCTUYHO KaNbLMHW-
POBaHHY0 PeTPOKapAMabHYH
Onyxofb B 3a[IHEM CPEeOCTEHMM,
KoTOpas cmeluana cepaue (Puc .3
n 4). bbina 3anogo3peHa 6onbLuas
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Fig. 1

was scheduled. The biopsy
was performed to rule out a
sarcoma or other malignant
neoplasm in the thorax.

On 16/05/2016, the patient
again presented to our Central
Accident and Emergency De-
partment with retrosternal pain
and clinical signs of sepsis.
Given the significantly elevated
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inflammatory parameters and
elevated TNI, as evidenced
by the laboratory findings, the
patient was admitted to the
IMC for further diagnosis and
treatment. Empiric antibiotic
therapy with piperacillin and
tazobactam was initiated.
Another chest CT was per-
formed, revealing an infection

Puc. 1

OPOHXOreHHas K1UCTa v BbINoNHeHa
61oncKs Ans NCKIOUYEHUS CapKOMBb!
WAK APYroro 30Ka4eCTBEHHOMO HO-
BOOOPA30BaHMs B rPYyAHOM KNETKeE.
Bbina 3annaHupoBaHa onepaums.
16/05/2016 naumeHT nocTynun B
LieHTpanbHoe OTAEeNEeHNe HEOTIIOX-
HO NOMOLLM C 6ONsIMM 3a TPy AMHON
W KIMHUYECKMMMW MPU3HAKaMK
cencuca.

Xupyprus onyxoneu

YunTbIBas 3HAUMTESNIbHO MOBbI-
LLEHHbIE MOKa3aTeM BOCTANeHNs

11 MOBbILLEHHbII YPOBEHb TPOMO-
HWHA - |, 0 YeM cBMAETENLCTBOBAMM
nabopaTopHble UCCRefoBaHNS,
nauneHT 6bIN rocITanM3npPoBaH B
OTAENEHNE MHTEHCUBHON Tepanim
ONs [anbHeuLen amarHoCTUKK 1
neyenus. beina HavaTta aMnupuye-
ckas aHTMbakTepuanbHas Tepanus,
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Fig. 2

of the mediastinal cyst/DD:
mass after oesophageal biopsy
(Fig. 5 and 6).

The surgical removal was
started on the left side to
reduce the tumour mass and
control the local infection.
Smears were taken and parts
of the apical cyst wall were re-
moved by means of left-sided
basal thoracotomy; a disinfect-
ing tamponade was inserted
into the cyst twice the size of a
fist and relocated to the right.

Primary en bloc resection of
the tumour was not possible
due to significant fusion with
the ribs and vertebral bodies.
The postoperative chest CT
showed the known cystic
retrocardiac space-occupying
process in the dorsal medi-
astinum, with its AP diameter
decreasing from approx. 7.8
cm to approx. 4.2 cm. Intral-
esional air pockets were clearly
regressive. The planned tumor
reduction and the pleural

Puc. 2

BKJIKOUAIOLLAs MUnepaumsing u
Ta3obaktam. bbina nposeseHa eLue
ofHa KT rpyaHoit kneTku, o6Hapy-
XKMBLLIAS MHADEKLIMOHHBIN NPOLECC B
KUCTE B CPEOCTEHNM Y NauneHTa ¢
0mnyXOnbto MOCNE YPECTULLEBOAHOM
6uoncuu (Puc. 5 1 6).
Xupypruyeckoe yaaneHue 6110
NPOBEAEHO C NIEBOW CTOPOHI, YTO-
Obl YMEHbLUMTb MACCy ONyX0u 1
KOHTPO/MPOBATL MECTHYHO MHADEK-
Lm0 Bblnv B3SITbI Ma3KK, C MOMO-
LLbO NEBOCTOPOHHEN TOPaKOTOMUM
yAaneHa 4acTb anukansHoM CTEHKK

KUCTbI; NPOM3BEAEHA [Ee3NHDMLK-
pytoLLas TaMnoHaza, B ABa pasa
NpeBbILLAoLas pasMepbl KUCTbI, U
NOCNEAHsS CMeLLeHa Bnpaso.
[MepBuyHas pesekums onyxomm
€I1HbIM 6110KOM ObiNia HEBO3MOXKHA
W3-3a 3HAUMTENBHOIO CPALLEHMS C
pebpamu 1 NO3BOHOYHLIMM TENAMK.
lMocneonepauuonnas KT rpyaHon
KNEeTKM Nokasana KUCTO3HbIN
peTpoKapananbHblii 06bEMHbIN
NpOLIECC B 3a[iHEM CPEOCTEHMM,
nepefHe3aaHUiA AMameTp KOTOpOro
YMeHbLLANCs ¢ NpubnnanTenbHo
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Fig. 1 (P): Lamellar structure,
consisting predominantly of slightly
lobulated hyaline cartilage tissue

Puc. 1 (P): MnacTuHuatas cTpykTypa,
COCTOSALLAA MPEUMYLLECTBEHHO U3 Crerka
[0NbYaTOoN ranMHOBOV XPALLEBO TKAHM

Fig. 2 (P): Atypia-free chondrocytes
Puc. 2 (P): XoHppounTbl 6€3 atunum
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debridement were then carried
out from the right. The sched-
uled revision from the right
side was performed a few days
later.

The histological examinations
revealed membranous forma-
tions of osteochondral tissue
with a characteristic lamellar
structure, exhibiting a thin
lamella of connective tissue

on the surface, an intermedi-
ate broader lamella of hyaline
cartilage tissue and an internal
lamella of bone. The histomor-
phological examination did not
show any significant nuclear
atypia or mitotic activity of the
cartilaginous tissue, with cel-
lularity being slightly increased.
Infiltrative or destructive
growth or cytological signs of
malignancy were not observed.
The detection of significant fo-
cal granulocytic infiltration into

the superficial fibrotic tissue
portions, as a microscopic cor-
relate of the clinically diag-
nosed mediastinal infection,
was noteworthy.

The persistent infection with
local mediastinitis necessitated
another excision and destruc-
tion of diseased mediastinal
tissue on the left side. As a
supportive measure, a suction-
irrigation drain was placed
inside the residual cavity.
Unfortunately, complete
tumour resection was not
possible, because the dorsal
portions were fused with the
vertebral column on the right.
Due to the incomplete resec-
tion, we planned close follow-
up examinations by means of
non-contract chest CT. The
patient was informed about the
causes and reasons and was
closely involved in the concept.

7,8 CM [10 NpubnN3NTENbHO 4.2 CM.
BHyTpuonyxonesble BO3ayLLUHblE
KapMaHbl HAMHOTO YMEHbBLUMIUCE.
Bbina nposefeHa nnaHoBas pesex-
Lms onyxonu 1 06paboTka rnesps
C NpaBsoil CTOPOHbI. Yepes HecKosb-
KO [iHei BbINOHeHa nnaHosast
PEBU3NS C 3TOM XKe CTOPOHBI.
[MCTONOrM4YeCKoe 1ccnesoBaque
nokasano nepenoHyatble 06paso-
BaHWs 3 KOCTHO-XPALLEBO TKaHM
C XapaKTepHOW NNacTUHYaTOM
CTPYKTYPO#A, BKNHOHAIOLLME TOHKWE
NAACTUHKN U3 COeAUHMTENBHOM
TKaHW Ha NOBEPXHOCTW, 6onee wi-
POKME MACTUHKMA U3 TUaNMHOBOIO
XpsLLA B CEPEAUHE W BHYTPEHHIOK
KOCTHYO NMNACTUHKY.
['McToMOPONOrMyeckoe ucene-
[0BaHME He BbISIBANO 3HAYMMOM
aTunum MaM MUTOTUYECKON aKTMB-
HOCTM KNETOK XPSALLEBOM TKaHM, Npu
9TOM KNIETOYHOCTb Oblfa cnerka
yBenmueHa. MHgunbTpatmsHoro
WM BECTPYKTUBHOrO pocTa ony-

Xupyprus onyxoneu

Fig. 3 (P): Detection of ample neutro-

il philic granulocytes in fibrotic tissue

portions as a microscopic correlate of
the secondary mediastinal infection

Puc. 3 (P): ObHapy>xeHne 60nbLUmMX Helt-
TPOUNbHBIX FPAHYNOLMTOB B y4acTKax
PMOPO3HOM TKAHM KaK MUKPOCKOMMYECKO-
ro KOppensiTopa BTOPMYHON MeANacTu-
HaNbHOM MHAEKLM

XOMNW UAU LMTONOTMYECKMX NpU-
3HAKOB €e 3M10KAYECTBEHHOCTY He
Habnoaanochb.

Bbin0 npumeyaTenbHbIM 06Hapy-
XKEHWE 3HAUYUTENBHON 04aroBOW
rPpaHyoLMTapHON MHGUILTPALMM B
MOBEPXHOCTHbIE y4acTKn (hnbpos-
HOM TKaHM KaK MUKPOCKOMWUYECKOTO
KoppensiTa KMHUYECKN [narHo-
CTUPOBAHHOW MeNacTNHANBHON
WHeKLmm.

XpoHuyeckas MHeKLms ¢ MecT-
HbIM MEANacTUHUTOM NoTpe6oBana
eLLe OAHOM Pe3eKumMn 1 LeCTPyKLUMK
MOPaXXEHHbIX TKAHE! CPELOCTEHNS
C NeBOIA CTOPOHBI. B kavecTse
NOALEPKMBAIOLLErO NIEYEHNS B
OCTaBLUENCs NONOCTH BblN YCTaHOB-
NEH acnupaLroHHO-MPPUraLMOHHBIN
LPEHaxX.

K coxxaneruto, nonHas pesekums
ONyXonu 6bina HeBO3MOXKHA, Mo-
CKOfbKY [10P3asbHble 4acTu 6blm
CpalleHbl C MO3BOHOYHbIM CTONBOM
C Npasoii CTOPOHBI.
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Fig. 7: Postoperative CT: Postoperative haemor-
rhage, with overall regression of fluid in the resected
area; no progressive retention with the drains in

place

7th rib with superinfection,

as a differential diagnosis of a
tumour in the posterior inferior
mediastinum. This means that
the tumour was identified as
an osteochondroma with an
infection of its content and this
tumour constituted a differen-
tial diagnosis of a tumour in the
posterior inferior mediastinum.
In the literature, only case
reports are available for these
tumour entities. Based on this
example, our case report pre-
sents the bizarre tumour with
complete displacement of the
mediastinum.

The diagnostic procedure

is aimed at determining the
tumour dignity prior to the sur-
gery to rule out the presence
of a malignant tumour. The
oncological principles would
then have to be implemented
accordingly.

There were no doubts about
open surgery being indicated.
Treatment of the monstrous
tumour was only possibly using
a conventional open thoracic
surgical procedure (thoracoto-
my); minimally invasive surgical
methods (e.g. VATS or RATS)

1 S S
LENEN
|

(=)
=2 ¢
&5

L —

W
SN

Shce Locat
Thorax

Senes N

on. -15¢&

Xupyprus onyxoneu

Index
g.438
SEfe ne
10.06 2016
073950
ber 302

Vo 'Il"!'ll.ju"

Puc. 7: MocneonepaumorHas KT: kpoBoTeueHue nocne
ornepauuy ¢ 06LLIMM YMEHbLLEHUEM XNAKOCTU B 0611aCTH
PE3EKLNM; HET ee HaKOMMEeHNs Nocne YCTaHOBKM ApeHaxa

06cyxaeHne

['MranTckas onyxonb HEM3BECT-
HOVA NPMPOJbI B 3a[IHEM HUXKHEM
CpenocTeHnn nobyamna Hac
NpeacTaBuTb 3TOT KIMHUYECKMIA
cnyyait. B npouecce anchdpepen-
LmanbHOM AMarHoOCTVKY NO MOBOAY
06HAPY>)XEHHOMN B 3aHEM HIKHEM
CPeLOCTEHIUM ONYXOMM Mbl UAEHTU-
huLmMpoBanu 0CTEOXOHAPOMY, BO3-
HUKLLYIO 13 7-ro NpaBsoro pedpa, ¢

CynepuHAeKLmein ee COAEPXXUMOTO.

B nutepatype ans atvx onyxone-
BbIX 06pPa30BaHuii UMELOTCS TONbKO
OMMUCAHNS KIIMHUYECKUX CITyYaEeB.

B Hawem cnyyae 6bina BbisiBNeHa
rUraHTckas HeobblyHas onyxonb C

MOMHbIM CMELLEHNEM CPELOCTEHMS.
Llenbto anarHocTu4eckoii mpo-
Lueaypb! 6bl1a onpesenexue
MPUPOAbI OMYXONM M UCKITHOYEHNE
WK NOATBEPXKEHVE €€ 3roKave-
CTBEHHOCTU Nepes XMpYpruyeckinm
BMeLLaTensCTBOM. B nocneanem
cry4ae NMPUMEHSNNCL Bbl OHKONOr K-
4eCKue MPMHLMMbLI COOTBETCTBEHHO.
He 6bIs10 HUKaKUX COMHEHMI B He-
06X0AMMOCTM NPOBESEHNS OTKPbI-
TO onepauuu. YaaneHue orpoMHoi
Onyxomu 65110 BO3MOXHO TONBKO
MpW UCMOMb30BAHUN CTAHAAPTHOM
OTKPbITON TOPAKaNbHOW XMpYpri-
4ecKoi npoLeaypb! (TopakoToOMuK);
MMHAMANbHO MHBA3MBHbIE XWPYPrU-
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were not an option, given the
size of the lesion displacing
the mediastinal structures; the
condition was complicated by
the postoperative infection of
the multilocular tumour, which
ultimately led to the medias-
tinal infection as a result of

the surgical procedure and the
opening of the tumour capsule.

Complete resection of the
osteochondroma was not pos-
sible at any point of the surgi-
cal procedures, which is why
the posterior portions were left
in place. It was not possible to
control the infection by means
of antibiotic therapy; cleaning
of the posterior inferior, now
restructured mediastinum was
ultimately achieved by using
the suction-irrigation drain.

In the course of thoracic surgi-
cal management, the pulmo-
nary ligament was bilaterally
dissected and the basal lung
area was mobilised and decor-
ticated several times to treat a
persistent toxic empyema.

The prolonged treatment has
so far proved successful.

Summary

We present a case of an osteo-
chondroma with a bizarre clini-
cal appearance arising in the
right posterior arch of the 7th
rib, which ultimately mimicked
a mediastinal tumour.

A structured five-stage proce-
dure was required to at least
partially remove the tumour.
The postoperative course was
uneventful and the patient
was discharged to a rehabilita-
tion facility. Follow-up care is
essential, because the osteo-
chondroma was not resected
completely.
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yeckue MeTodbl (Hanpumep, VATS
nnn RATS) He paccmaTpuBanuc,
yunTbIBas pasmep 06pasoBaHus,
COAaBNMBAKOLLEE CPENOCTEHHbIE
CTPYKTYpbl. COCTOSHME OCNOXHM-
N0Cb MHCDEKLMENA MHOTOKAMEPHOI
ONyxonu B pesynbTate XUpypru-
Y4eCKOii MPOLeaypbl M OTKPbITUS
ONyX0neBoi Kancynbl, 4TO NPUBENO
K MEAMacTUHANbHOMY NHAEKLINOH-
HOMY npoLieccy.

MonHas pesexkumst 0CTE0XOHAPOMbI
B X0[1€ XMPYPruveckux npoleLyp
Oblia HEBO3MOXKHA, NOSTOMY €€
3a/1H1e YacTv 0CTanuCh Ha MecTe.
HeBO3MOXXHO 6110 KOHTPOAMPO-
BaTb MHEKLMIO C NMOMOLLbIO 0HON
aHTubakTepuanbHoR Tepanum;
caHauus 3aHero HUXXHero, pe-
KOHCTPYMPOBAHHOTO CPEAOCTEHMS,
Obina OCTUrHYTA 3a CYET UCTONb-
30BaHWs acnypaLmoHHO-MppUrauu-
OHHbIY ApeHaxa.

B xone xvpypruyeckoi npo-
Lieaypbl NerovHas cBaska boina
OunaTepansHo pacceyeHa, a
06nacTb 0CHOBaHWS NErkoro 6bina
MO6UIN30BaHa 1 HECKOBKO pas3
AEKOPTULMPOBAHA ANs NleYeHus
CTOWKON TOKCUYHOM aMnuembl. [1o-
cnegytoLias Tepanus 6bi10 6onee
9P PeKTUBHOM.

3aknioueHue

Mol onucanu ciy4ai 0CTEOXOHAPO-
Mbl C HEOBbIYHBIMU KITMHUYECKUMU
NOSIBIEHNSIMM, KOTOPAs BO3HMKNA
B NpaBOi 3afiHelt ayre 7-ro pebpa
W IMUTMPOBANA MEANACTUHANBHYIO
onyxonb. locneonepaumorHblil
KypC neyenuns npoen 6e3 0cnox-

Department of Cardiothoracic
Surgery

University Hospital Jena

Am Klinikum 1

07747 Jena, Germany
Matthias.Steinert@med.uni-jena.de

Xupyprus onyxoneu

HEHWIA, N NaUMEeHTa BbINUCANKW AN
MPOLOIXKEHMS Tepanum B peabu-
TMTAUMOHHBIA LieHTP. MocKombKy
OCTEOXOHAPOMA 6bina yaanexa He
MOMHOCTBHO, HEOOX0AMMO Nnocneny-
toLiee HabntoaeHue.
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Orthodontic
Splint Treatment
of Patients with
Limited Bone

Supply

Summary

Misalignment of jaw bones
with one another other can
often only be treated for adult
patients via purely orthodontic
measures. With such patients,
a combined orthodontic/surgi-
cal orthodontic treatment is
usually indicated. In addition to
the standardised methods of
treatment, the following thera-
pies will be individually planned
and carried out. Orthodontic
tooth movement depends on
the bone. With pronounced
lack of space, gaps in the bone,
large bony cavities, etc., in the
case of cleft patients, the bone
supply is insufficient to per-
form a successful orthodontic
therapy.

For this reason, alternatives
were sought to improve the
bone supply. Increasingly,
applications of regenerative
medicine, which are already
known in tumor therapy, are
used for bone formation prior
to orthodontic therapy. By way
of example, it is shown that
the introduction of an individu-
ally adapted 3D bone block not
only improves aesthetics, but
also allows tooth movement
with splints without complica-
tions.

OpTofoHTUA

OpToaoHTUYeCKan
CNJIMHT-Tepanus y
naLlueHTOB C Orpa-
HUYEeHHbIM 3anacom
KOCTHOW TKaHH

Fig. 1: Histological specimen demonstrates bone supply by one tooth.

Puc. 1: Tuctonornyeckuii 06paseL AeMOHCTPUPYET 3anac KOCTHOM TKaH! OKO0 0AHOM0

3y6a.

Problems

With the use of plastic splints
for orthodontic therapy, many
types of tooth misalignments
can be corrected. With re-
movable devices, it is now
possible to achieve functional
and aesthetically very good
therapeutic results (1). If, for
example, alignment-technology
splints were recommended in

OCHOBHbIe Te3uchbl

CMeLLgHMe YentOCTHbIX KOCTEM 0T-
HOCUTENBHO Jipyr Apyra 3a4acTyto
MOXXHO NTeYNTb Y B3POCTbIX NaLy-
€HTOB TOJIbKO C MOMOLLIbH) YMCTO
OPTOLOHTUYECKMX METOZOB. Takum
nauueHTam 06bI4HO HAa3HAYaeTCs
KOM6MHMPOBAHHOE OPTOLOHTMYE-
CKOE / XMpYpriveckoe neyeHue.

B monomnHeHme K cTaHAAPTHBIM
MeTOZaM NeYeHus, NPOBOANTCS

WHAMBMAYaNbHO NOJ0OPaHHaSs,
OMMCaHHbIE B CTAaTbe Tepanus.
OpTOAOHTMYECKOE CMeLLeHVe 3yba
3aBMCHT OT COCTOSIHWS KOCTH. Mpu
BbIP2XXEHHOM HEAOCTaTKe Npo-
CTPaHCTBa, MPOMEXYTKAX B KOCTH,
6OMbLUMX KOCTHBIX MONIOCTAX U T.

A., @ TaKXe y NaLUMeHTOB C pac-
LLernneHnem YenocTy 3anac KocTu
HeLOCTaTOUEH s NPOBeAEHMS
3(hHEKTUBHON OPTOLOHTUHECKON
Tepanuu.

MMoaToMy 6blan HaMAEHbI anbTep-
HaTUBble METOAbI ANS YBENNYEHMS
o6bema kocTu. Bee yalle meTobl
pereHepaTBHON MEANLMHI,
KOTOpbIE Y>Ke UCMOoNb3YHTCS B Ony-
XONEeBOW Tepanuu, MPUMEHSIOTCS
ANns (POpMUPOBAHUS KOCTU NEpes
NPOBEAEHNEM OPTO[OHTUHECKOM
Tepanuu.

B ctatbe B KauecTse npumepa no-
Ka3aHo, YTO pas3MeLLeHNe HAK-
BUAyansHo aganTtuposaHHoro 3D
KOCTHOro 6/10Ka He TONbKO yMyyLla-
€T 3CTETHUKY, HO TaKXXe No3BONSeT
nepemMeLLaTh 3y6bl C NOMOLLBIO LLUMH
6e3 0CNOXXHEHWI.

Mpo6neMbl

C NOMOLLBIO MIACTUKOBbIX LUMH ANt
OPTOAOHTMYECKON Tepanuin MOXXHO
UCNPaB1Tb MHOTUE TUMbI CMELLe-
HUit 3y60B. G NOMOLLBIO ChbEMHBIX
YCTPOWCTB TEMEPb MOXHO JOCTMYb
0Y€eHb XOPOLLUMX PYHKLMOHANBHbIX
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Fig. 2: Changes in tooth position on the DVT x-ray images. The teeth are almost completely moved out of the bone into position.
Puc. 2: ameHeHns nonoxenns 3y6a Ha n3obpaxenusx 3D KT. 3y6bl npakTu4eckin nONHOCTbIO BbIABUHYTbI U3 KOCTH.

the past only for mild to moder-
ate malocclusions, the current
state of knowledge shows that
even more complex treatments
are possible with this system.
Orthodontic tooth movement,
however, is determined by

the periodontal structure and
bone supply. These factors are
incorporated in the treatment
planning.

The bones in the body con-
stantly undergo re-modelling
processes (2, 3). There, where
the skeleton is subjected to
increased stress, more bone
substance is built up, and
where the stress is low, the
bone is broken down. The bone
cells (osteoblasts and osteo-
clasts) are responsible for this
process, which normally work
in balance with each other. If
this balance is disturbed, it can

lead to a greater loss of bone
mass (Fig.1). When it comes to
the jaw, there are many causes
of pathological bone loss. In
addition to age-related causes,
there are causes that geneti-
cally determine the shape of
bones. The bone shape and
position is related to the oc-
clusion. Altered bone growth
leads to the discrepancy of
upper and lower jaw size.

The lower jaw, in particular, is
subject to changes depending
on the growth and position

of the upper jaw (Fig. 2). The
stress on the alveolar bone dur-
ing mastication is an essential
functional stimulus underlying
the maintenance of a healthy
bone and periodontium. Lack
of mechanical stress, including
tooth loss, is the main cause
of non-inflammatory resorption

W 3CTETUYECKM TepaneBTUYECKNX
pe3ynbTatos (1). Ecnn, Hanpumep,
B MPOLLIOM LUMHBI C TEXHOMOTMEN
BbIPaBHMBAHWS PEKOMEH0BANCH
TONBKO MPK CNABbo W YMEPEHHO Bbl-
PaXXEHHbIX aHOMAaNMAX NPUKYCOB,
TO COBPEMEHHbII YPOBEHb 3HAHWIA
nokasblBaeT, 4TO UCMONb30BaHNe
Tako CUCTEMbI NO3BONSET NPOBE-
CTu 6onee CNoXHOe NEeYeHme.
B03MOXHOCTb OPTOAOHTMYECKOrO
cMelleHuns 3y6a onpenensercs
CTPYKTYpOI NapoJoHTa 1 3anacom
KOCTHO TKaHW. OTh paKTopb!
YUMUTBIBAKOT NPY NAAHMPOBAHMM
NEYEHMS.

KocTHas TkaHb B opraHuame no-
CTOSIHHO MOABEPratoTCs NpoLeccam
pemogenuposanus (2,3). Tam, rae
CKeneT noABepraeTcs NOBbILLEHHON
Harpy3ke, KOCTHOro BeLLecTsa
HakannmMeaeTcs 6onblue, a Tam,
rae Hebombluas Harpyska, KocTb
paspywiaetcs. B aTom npouecce
y4acTBYOT KOCTHbIE KIETKM (0CTe-

06nacTbl M OCTEOKNACTbI), KOTOPbIE
06bI4HO PAbOTAK0T B PABHOBECKM
Apyr ¢ ppyrom. Ecnm aToT 6anaHc
HapyLLaeTCs, 3TO MOXET NPUBECTU
K 60NbLUEN NOTEPE KOCTHOM TKaHW
(Puc.1). CyLecTByeT MHOMO MPUYMH
naTonor1ieckoit NoTepn KOCTH B
obnacTu yenocTen. B fononHexue
K BO3PACTHbIM M3MEHEHNSM, 3anac
KOCTHO TKaHu 06yCNOBEH reHe-
THyeckumn thaktopamu. dopma u
MOJOXXEHWE KOCTEN ONPEeLensioT
MPWKYC. HapyLLeHHBI pocT KOCTH
NPUBOANT K HECOOTBETCTBIIO
pa3MepoB BEPXHEN U HUXKXHEN
4enicTu.

B 0COBGEHHOCTU, HUXKHAS YENKOCTb
NOABEPXXEHA MMEHEHNAM B
3aBMCMMOCTY OT POCTa M Noso-
XXEHMS BEpXHel yentocTu (Puc.

2). Harpy3ska Ha anbBeonsipHyto
KOCTb BO BPEMSI XXEBAHNS SBNS-
€TCS BaXXHbIM (DYHKLMOHABHBIM
CTUMYJIOM, NIEXaLLWM B OCHOBE
NOALEPXKaHUS 340POBbS KOCTH U
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Fig. 3: Bone planning from DVT recording, drawing area marked from which bone will be milled out by a donor.
Puc. 3: Mnannposanme ayrmenTaumn kocty Ha 3anuen 3D KT, oTMedeHa 06nactb 13 kotopoi 6yfeT 06pabaTbiBaThCs KOCTb.

processes. The loss of teeth
leads to atrophy of the alveolar
bone (4, 5). This process is
most commonly observed after
the extraction of teeth. When
planning tooth movements,
teeth can only be moved by
the orthodontist if there is
enough jawbone, since, after
therapy has been completed,
too thin of a jawbone will not
provide sufficient support for

a tooth. In the case of strongly
protruded teeth with a low sup-
ply of bone, various problems
associated with the migration
of the teeth from the bone sub-
stance can occur during bone
build-up. Untreated periodonti-
tis can also lead to bone loss,
which can ultimately lead to
undesired tooth movement or
loss. The actual alveolar bone
loss often begins unnoticed.

Regenerative Medicine
There is no doubt that regen-
erative medicine is becoming

increasingly important in den-
tistry and in orthodontics in par-
ticular; on the one hand, with
the growing number of elderly
patients who have already had
or currently have degenerative
processes, and on the other
hand, with patients whose
hereditary unfavourable hard
and/or soft tissue conditions
that make orthodontic treat-
ment difficult or even impos-
sible. Especially when it comes
to patients with horizontal and
vertical bone loss or patients
with complete dentoalveolar
collapse, tooth movements are
much more difficult to perform.
In recent years, tremendous
progress has been made in
the regeneration of hard and
soft tissues in the orofacial
region. Regenerative medicine
includes the repair and restora-
tion, as well as the biological
replacement, of the defective
or non-functioning tissues,
which have been lost due to

napogoHTa. OTCyTCTBME MexaHnye-
CKOr0 iaBNIEHNs), B TOM Yucnie npy
noTepe 3yba, ABNAETCH OCHOBHOM
NPUYMHON HEBOCTANUTENbHBIX
pe30p6LUMOHHBIX MpoLeccos. Mo-
Teps 3y60B NPUBOANT K aTpodum
anbBeonspHoii KocTy (4,5). 3ToT
npoLecc Yalle Bcero HabnoaaeTcs
nocne yaaneHus 3y6os.

Mpy NnaHMpoBaHUM NepeMeLLIEHMS
3y60B Bpay -0PTOAOHT AOSKEH
YUNTbIBATb, YTO OH MOXXET CME-
Lwatb 3y6bl TOMLKO NPU HANMYMK
A0CTaTO4HOrO KONMYECTBA Ye-
TFOCTHOM KOCTM, MOCKOMbKY Mochne
3aBepLUEHNs Tepanuu CANLLKOM
TOHKAs KOCTb He 0becneunsaeTt
[OCTaTO4HOM NOAAEPKKYM 3yba.

B cnyyae cunbHO BbICTyMaroLLmX
3y608B C He60MbLUMM 3anacoM KOCT-
HOW TKaHW, BO BpEMS HapaLLvBaHus
KOCTM MOTYT BOSHWKATb Pa3fnyHble
Npo6EMbI, CBS3aHHbIE C MUTPALM-
ei 3y60B 13 KOCTHOTO BELLECTBA.
HeneyeHbld NepUOAOHTUT TakxXe
MOXET NPUBECTU K NOTEPE KOCTHOM
TKaHW, 4T0 B KOHEYHOM UTOre
MOXET NPUBECTU K HEXeNaTesb-

OpTofoHTUA

HOMY CMELLIEHIO Nk MoTepe 3y6a.
MoTepst anbBEONSPHOTO OTPOCTKA
4acTo HauMHAETCS HE3AMETHO.

PereHepaTuBHas MeanumHa

HeT CoMHeHMiA, 4TO pereHepaTuBs-
Has MeAMLMHA CTaHOBMTCS BCe
6onee BaXXHON COCTaBNAIOLLEN
CTOMATONOrUK, B YaCTHOCTH, B
OPTOLOHTUM: C OFHON CTOPOHI,
PacTET YMCHO NOXKUIbIX NALNEH-
TOB, Y KOTOPbIX Y€ 6blnn unu B
HaCTOsILLee BPEMS UMEIOTCS Jiere-
HepaTWBHble NPOLECChI, C Apyromn
CTOPOHbI, 06paLLaeTcs Bce 6onbLue
MauMEHTOB C HACNEeACTBEHHbIM
He6naronpUSTHbIM COCTOSHUEM
TBEPAbIX ¥ / UM MSITKUX TKaHel,
KOTOpble AENakT OPTOLOHTUYE-
CKOE NeYeHe TPYAHbIM UK Aaxe
HEBO3MOXXHbIM. OcobeHHO nepe-
MeLLeHre 3y60B ropasao TpyaHee
BbIMONHSATb Y NAUMEHTOB C FOPU30H-
TanbHOM M BEPTUKANBLHON NOTEPE
KOCTHOM TKaHM UMK C NOMHbIM
AEHTOaNbBEONSPHbIM Pa3pyLUEH!-
eM. B nocnefHme rogbl [OCTUHYT
OFPOMHBIA MPOrpecc B 06nacTu
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Fig. 4: The virtual planning of the treatment in the computer. 3D visualisation
in the ClinCheck program (Invisalign) of the state and planned end result.
Achieve neutral dentition on both sides and upright positioning of the
incisors.

Puc. 4: BupTyansHoe nnannposaxie neyeHns Ha Komnbtotepe. 3D Bu3yanusauns B
nporpamme ClinCheck (Invisalign) cocTosiHMs 1 mnaHmpyemoro KOHeYHoro peaynbtara.
[locTuxxerne HeTpanbHOro NoNoXXeHNst 3y6HOro psifa ¢ 06enx CTOPOH U BEPTUKASb-
HOrO PACcMON0XEHNS Pe3LIoB.
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Fig. 5: FRS with and without a bone substitute. A change in the lip position is visible.
Puc. 5: FRS (Face Recognition System, cuctema pacnosHasanms nuu) ¢ 1 6e3 HapalumsaHns KOCTU. BugHO n3MeHeHne nonoxeHus ryb.

regressive changes, diseases
or congenital defects, or were
damaged (6). To stimulate the
body’s own regeneration and
repair processes, methods for
tissue or cell stimulation, for
example, using growth factors
or the integration of biologi-
cally or synthetically produced
replacement materials, are cur-
rently being used. These proce-
dures are also used in dentistry
(7). The aim of using substitute
materials is to achieve biologi-
cal integration and, at the same
time, the body’s own regenera-
tion of dysfunctional tissue.

The act of filling spaces with
bone substitute material
(augmentation) is a part of re-
constructive surgery and has
been central to implantology
for years (8). The augmentation
process is either done with
artificial substitute material,

or with human autologous or
donor bone; the patient’s own
processed teeth may also be
considered for these purposes.

Bone Planning

Orthodontic cases with ex-
tensive lesions of the alveolar
bone constitute a serious
therapeutic challenge. Prophy-
lactic bone augmentation prior
to orthodontic therapy must
be planned via the existing
bone. The teeth must be able
to move easily after inserting
the bone substitute into the
new “bone compartment.”
The concept of splint treat-
ment and regenerative bone
augmentation is based on very
accurate diagnostics. In addi-
tion to the basic orthodontic
evaluation, a DVT-Scan must be
made for each patient (Fig. 3).
This diagnostic is used by the
orthodontist and the surgeon
to plan bone requirements, as
well as a template for surgical
planning. Based on the DVT
examination, a virtual model of
the anterior lower jaw area is
made. Based on this model, a
design for a bone graft is cre-
ated. The bone graft is adapted
to the existing bone. Incorrect-

pereHepaunmn TBEPAbIX 1 MSArKMX
TKaHei B poToBoW obnactu. Pere-
HepaTWBHas MeauLMHa BKNKOYaeT
PEKOHCTPYKLMIO U BOCCTAHOBIEHNE,
a TaKke 61onornveckyto 3ameHy
AeEKTHbIX 1MW HE PYHKLMOHH-
PYOLLMX TKaHEW, KOTOopble Obinn
yTpayeHbl B pesynbTate perpec-
CMBHbIX M3MEHEHMI, 3a60N1eBaHUI
WM BPOXAEHHbIX fieeKToB, Ui
ObInv NoBPEXAeHbI (6).

[ins ycunennst cCo6CTBEHHbIX
NPOLIECCOB pereHepaunm 1 BoC-
CTaHOBMEHU, B HACTOSILLEE BPEMS
MCNONb3YKOTCA METOAbI CTUMYNIS-
LM TKHen Uin KIeTok, Hanpumep,
C NMOMOLLbH (PaKToOpOB pocTa unm
WHTErpaummn 61onornyeckm uim
CUHTETUYECKN MPOU3BEAEHHbIX
MaTepuanos. AT1 MeTOAbl TaKXKe
UCMOMb3YHOTCA B CTOMATONOMUM (7).
Llenbto ncnonb3oBaHns 3ameLla-
tOLLMX MaTepuanos sensetcs 6uo-
NOrMyecKas MHTerpauus u, B 1o e
BpeMs, COGCTBEHHAS pereHepaumu
IMCYHKLMOHANBHOM TKaHW.
3anonHeHue NpocTpaHcTBa
KOCTHO-3aMelLLatoLLMM MaTepuanom
(ayrmMeHTaums) ABNSETCS 4aCTbIO
PEKOHCTPYKTUBHON XVUPYPruu 1 B

OpTofoHTUA

TEYeH1e MHOTUX NET 3aHUMaeT
LieHTpanbHoe MECTO B UMMJIAHTO-
noruu (8). MNMpouecc ayrmeHTaumm
BbINOJHSAETCS B0 C NOMOLLbHO
WUCKYCCTBEHHOrO MaTepuana, méo ¢
MOMOLLBK YENOBEYECKON ayTONo-
TMYHOM MMM SOHOPCKOM KOCTW; ANSt
3TUX Lienei MoryT Takxe pac-
CMaTpMBaTbCs COOCTBEHHbIE 3yObl
nauwenTa.

MnaHnpoBaHue ayrMeHTaLuu
KOCTH

OpTOAOHTMYECKME CNyYam C
06LUMPHBIMM NOPaXKEHUSIMK anb-
BEOMNSIPHOM KOCTW NPeACTaBASIOT
co60W CepbesHyto TepanesTuye-
ckyto mpo6nemy. MpodunakTu-
4ecKoe YBENMUEHNE KOCTH Nepes
OPTOLOHTUYECKO Tepanueil
[OMXHO NNaHWMPOBATLCS C Y4ETOM
UMEHOLLEICs KOCTH. 3yBbl JOMKHbI
Nerko nepemeLLaThCs nocne BBe-
[LeHWs 3aMEHUTENS KOCTU B HOBbIM
«KOCTHbIA 0TCEK». KoHuenuus
CMMHT-TEPanuu 1 pereHepaTme-
HOrO YBENMYEHMS KOCTHOM TKaHM
6a3npyeTcs Ha 04eHb TOYHOW Ana-
rHocTuke. B pononHenue K 6a3080-
MY OPTOLOHTUYECKOMY 06CnefoBa-



| d

Dental surgery THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY OpTOAOHTMﬂ

- -

49



Dental Surgery

el

Medical wmemumHcion
ypHan

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

i

".-, ‘-u.

OpTofoHTUA

Fig. 7: DVT is a condition. Due to strong protrusion of the teeth there is no bone at the
labial area.

Puc. 7: 3D KT o6si3atenbHa. M13-3a cunbHoiA npoTpy3im 3y60B B 061aCTH ry6 HET KOCTHOW TKaHW.

ly adjusted bone replacement
can lead to inflammation and
irritation of the soft tissue. The
individual production of the 3D
bone replacement takes place
in the CAD-CAM procedure.

Planning Orthodontic
Therapy

The actual planning of the
tooth movement is carried out
with the help of the electronic
setup using a computer pro-
gram, which can be visualised
as a ClinCheck (Fig. 4). During
the treatment planning phase,
the individual steps can be
discussed with the patient, as
well as with the surgeon. In
the framework of interdiscipli-
nary therapy planning, it is pos-
sible to specify a precise time
schedule for all participants. In
this case, a bone substitute can
also be planned and inserted
during an aligner therapy.

In the computer program, a
tooth movement from the
bone structure is not pos-
sible. You will be warned by
the program prior to a dental
exercise. However, by request
of the program administrator, it
is possible to extend the tooth
movement, and therefore, to
plan the therapy.

Surgical recall can also be done
in parallel with the orthodontic
treatment. In addition to the
tooth position and placement
of the bone replacement, the
effect of the surgical procedure
on the patient'’s facial profile is
also discussed. The facial pro-
file prior to therapy is often not
optimal - even from an aesthet-
ic point of view. The position of
the chin is dependent on the
positions of the teeth and the
jaw to one another. Accord-
ingly, the chin is too dominant
at the front. A surgical pro-

HUIO, Y K&XXAOr0 nauueHTa AomkHa
ObITb cAienana 3D KomnbloTepHast
Tomorpacms (DVT-ckaHnpoBaHme)
(Pwc.3).

Takast aarHocTuKa ucrnonb3yeTes
OPTOLAOHTOM M XMPYProM ANs nna-
HUPOBaHMS HEOBXOAMMOrO 3anaca
KOCTHOM TKaHH, a TaKXXe B Kave-
CTBE LWabnoHa Ans NNaHMPOBaHMS
XMPYPru4ecKoro BMeLLaTeNbCTRa.
Ha ocHosanum 3D KT o6cneposa-
HMA B HalleM cnyyae bbina caena-
Ha BUPTyanbHas MoJesb NepeaHei
4acTu HUXKHei YentocTu. Ha ocHose
9TOM MoZeny 6bif CO3aaH An3anH
ANst KOCTHOTO TPaHCMaHTara.
KoCTHbIW TpaHcnnaHTaT agantupo-
BaH K CYLLECTBYIOLLE KOCTH.
HenpasuibHO YCTAHOBNEHHbIi
KOCTHbII UMMNaHTaT MOXET NpuBe-
CTV K BOCMANEHMIO 1 Pa3ApaxeHuto
MSrKuX TkaHel. NHanBuayansHoe
n3rotosnexue 3D KOCTHOMO UM-
nnaHTaTa npoMCXOAMT C MOMOLLBIO
npoueaypsl CAD-CAM.

MnaHupoBaHue opTOAOHTHYE-
CKoWi Tepanum

[naHupoBaHue nepemeLLeHms

3y6a oCyLUECTBASETCS C NOMOLLbIO
9MEKTPOHHON MOLENN YCTaHOBKM
3y60B C 1CMO/b30BaHNEM KOMMbIO-
TEPHOM NPOrPaMMbl, KOTOPYHO MOX-
Ho Bu3yanuanposatb Kak ClinCheck
(Pwc. 4). Ha aTane nnaHupoBaHus
NeYeHNs OTAeNbHbIE 3Tanbl MOTYT
06CY>XAaTbCs KaK C NaLMEHTOM, TaK
W C XMPYPrOM.

B pamkax mexxamcumninHapHoro
NNaHMPOBAHMS TEPANNK MOXHO
yKasaTb TOYHOe pacnucaque Bbl-
NOMHEHNs NpoLeayp Ans BCex cre-
LnanucToB. B aToM crnyyae npouecc
HapalLmMBaHWe KOCTMW TakKe MOXET
ObITb CMIAHMPOBAH W BbIMONHEH BO
BPEMSI OCHOBHOM Tepanuu.

B koMnbloTEPHOM MporpaMme nepe-
MelLLieHne 3y6a B KOCTHOM TKaHM
YBUAETb HEBO3MOXHO. M npo-
rpamma npegynpeanT Bac 06 3ToM
nepen BbINONHEHWEM NAHNPOBA-
Hus1. OfHaKo Mo 3anpocy afMUHK-
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Bone fragment is inserted and the surgery is terminated. For the implementation of the procedure, a local anesthesia is enough.
KOCTHbIi thparMeHT pasMeLLieH, onepaunst 3aKoH4eHa. [ng npoBefieHns nMpoLenypbl AOCTATOUHO MECTHOW aHECTEe3nu.

In the papillae areas, a full flap preparation is completed, followed by an at- Fastening with pin in the lower jaw bone.

tachment of bone fragments. 3akpenneHue LWTUTOM B HIKHEN YENKoCTH.
B nanunnspHoii 06nactv 3aBepLueHa noAroToBka NocKyTa ¢ NOCeAyoLLMM pasMelLie-
HWEM KOCTHOrO (hparmeHTa.

Replenish the area with bone replacement. Suture close at end of surgery.
3anonHeHue NPOCTPaHCTBA KOCTHbIM TPAHCMIAHTATOM. HanoxeHue wsa B KOHLE onepamu.

Fig. 8: Post-operatively, the stabilisation of the wound area must be ensured (gum bandage, no mechanical cleaning until the suture is removed).
Puc. 8: Mocne onepaunn fomkHa 6bITb 06ecneyeHa cTabunmnaaums 061acTv paHbl (AecHeBast NOBS3Ka, OTCYTCTBME MEXAHUYECKON OUNCTKM [0 CHATUS LUBA).



German  Heyvewo)
Medical semipicon

Journal RYOHAN
Dental surgery THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY OpTOAOHTMﬂ
cedure influences the overall cTpartopa nporpaMmMbl BO3MOXXHO
facial aesthetics and profile. BM3yann3upoBsaTh IBXeHe 3yba
This is due to the treatment of W, cneaoBaTenbHo, CrlaHMpoBaTh
the harmonisation of the facial Tepanuio. Takxe napannenbHo ¢
profile (Fig. 5). MnnaHMpoBaHWeM OPTOAOHTMYECKOrO
NEYEHNS MOXET ObITh CENaHo

Treatment XMpypruyeckoe 06CnefoBaHme.

B LononHeHuwe K nonoxexuto 3yba
W MECTY pasMeLLEeHNs KOCTHOTO
“MNnaHTaTa, Takke 06CyXAaeTcs
BMSIHME XMPYPrU4eCcKon NpoLesy-
Pbl Ha NPOCHKIL LA NaLMEHTA.
lMpochunb nuua [o Tepanuu 4acTo
He ONTUMareH axe C aCTeTUYe-
CKOW TOYKM 3peHns. Hanpumep,
nono>eHune NoA60POAKA 3aBUCUT
OT MONOXEHUs 3y60B 1 YENHOCTH
OTHOCUTENBHO ApYr Apyra. B Ha-
LeM crnyyae nof6opoaoK CANLLIKOM
BbIABUHYT BNEPeL. Xvpypriyeckas
npoueaypa BAUSIET Ha 06LLYHO
3CTeTUKY 1 npochunb nuua. Jle-
YeHWe MPUBOLMT K rapMOHM3aLmm

Selection of the appropriate
patients for this therapy must
be done very carefully.

A 25-year-old patient with
Class-Il dentition in the Univer-
sity Clinic. Following extensive
orthodontic diagnostics, the
following diagnoses could

be made: in the upper-jaw, a
retrusion of the central incisors
with protrusion of the lateral
incisors. The lack of space in
the upper jaw amounted to a
decrease of -4.8 mm. Tooth
26 was missing with complete
gap closure. In the lower jaw,

there was a lack of space of npocpuns nuua (Puc.5).
about 3 mm - associated with
retrusion of the incisors. The JleyeHune

OT60p NOAXOAALLMX ANs 3TOW
Tepanuu NauneHToB JOSKEH

ObITb CAENAH 04YEHb TLIATENBHO.
MMaumeHT 25-T1 net ¢ npukycom |l
Knacca 6b11 0To6paH Ans NeyeHus
B YHUBEPCUTETCKOM KIMHUKE.
[Mocne paclumMpeHHO OPTOLOHTMYE-
CKOW A1arHoCTUKM MOryT 6bITb M0-
CTaBMEHbI CNEAYHOLLME ANArHO3bI:

bite position was neutral on the
right side in the 1st molar area,
distal on the left, with a deep
bite (Fig. 6).

The OPG showed a conserva-
tively treated dentition. To
better determine the bone
supply, a DVT recording was
performed. From this, strong

w - L i
Fig. 9: Intra-oral situation after insertion of bone graft and removal of suture material. Undisturbed wound healing process. Aligner splint treatment has
started.
Puc. 9: VIHTpaopanbHbii B1A NOCNE BBEAEHWS KOCTHOrO TpaHCMnaHTata u yaaneHns LWoBHOro Matepuana. HopmansHoe 3axusnerue paH. Havara cnnvH-Tepanus.
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alveolar bone atrophy could be
determined (Fig. 7).

The orthodontic treatment

was discussed after a detailed
medical history, in consultation
with the patient. The treatment
of choice was that of Invisalign
splints and bone augmentation.
To implement the treatment,
attachments were also planned
and glued on the teeth for an-
choring. During the treatment,
the setting of a Class-| denti-
tion was done on both sides.

In addition, the dental arches in
the upper and lower jaw were
formed harmoniously by protru-
sion of the incisors during the
course of therapy. In the upper
and lower jaw, the crowded
space could be resolved by
means of ASR. A pronounced
Spee Curve was leveled out by
intrusion of the lower anterior
teeth and extrusion of the
teeth in the posterior region.

In the case of splint 12 of 31,
the bones were developed.
During the surgical process,
the 3D allograft is inserted,
properly positioned and sta-
bilized using resorbable pins.
These measures contribute to
the fact that the bone and soft
tissue build-up after the tooth
movement remains the same.
Due to the fully individualized
bone, the technical problem
of space inaccuracy is elimi-
nated and a tooth movement
can be better planned. If the
bone augmentation material is
incorrectly selected, the tooth
movement in such a built-up
region poses a problem. Bone
attachment to the desired
position also uses the latest
technology. At the end of
surgery, the use of an artificial
membrane and suturing of the
gums is necessary. The tooth
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movement takes place imme-
diately after the bone has been
built-up, or after a short healing
period (Fig. 8).

This surgical procedure pro-
tects the local jaw bone, and
valuable bone areas are not
lost. The minimally invasive
procedure with bone preserva-
tion is used for very narrow
alveolar ridges (Fig. 9).

Literature

1. Rossini G., Parrini S., Castroflorio T., De-
regibus A., Debernardi CL.: Efficacy of
Clear Aligners in Controlling Orthodontic
Tooth Movement: A Systematic Review.
Angle Orthod. 2015 Sep;85(5):881-9.
doi: 10.2319/061614-436.1. E-pub. 2014
Feb 20. Review.

2. Rowe P, Sharma S.: Physiology, Bone

Remodeling. StatPearls [Internet]. Treas-

ure Island (FL): StatPearls Publishing;
2018 Apr. 28.

3. Buckwalter J.A., Cooper R.R.: Bone
Structure and Function. Instr. Course
Lect. 1987,36:27-48.

4. Avila-Ortiz G., Elangovan S., Kramer
K.W., Blanchette D., Dawson D.V.:
Effect of Alveolar Ridge Preservation
after Tooth Extraction: A Systematic
Review and Meta-Analysis. J. Dent.
Res. 2014 Oct;93(10):950-8. doi:
10.1177/0022034514541127. E-pub,
2014 Jun 25.

5. Atieh M.A., Alsabeeha N.H., Payne
A.G., Duncan W., Faggion C.M.,
Esposito M.: Interventions for Replacing
Missing Teeth: Alveolar Ridge Preserva-
tion Techniques for Dental Implant Site
Development. Cochrane Database Syst.
Rev. 2015 May 28;(5):CD010176. DOI:
10.1002/14651858.CD010176.pub?2.

6. Bijukumar D.R., McGeehan C., Mathew
M.T.: Regenerative Medicine Strategies
in Biomedical Implants. Curr. Oste-
oporos. Rep. 2018 Jun;16(3):236-245.
doi: 10.1007/s11914-018-0441-0.
Review.

7. Saghiri M.A., Asatourian A., Garcia-
Godoy F., Sheibani N.: The Role of An-
giogenesis in Implant Dentistry Part II:
The Effect of Bone Grafting and Barrier
Membrane Material on Angiogenesis.
Med. oral, Patol. oral, CIR Bucal. 2016
Jul. 1;21(4):€526-37. Review.

8. Yamada M., Egusa, H.: Current Bone
Substitutes for Implant Dentistry. J.
Prosthodont. Res. 2018 Apr.;62(2):152-
161. doi: 10.1016/}.joor.2017.08.010.
E-pub. 2017 Sep. 15. Review.

Prof. Dr. Tomasz Gedrange (MD)!
Prof. Dr. Marzena Dominiak (

Tomasz.Gedrange@uniklinikum-dresden.de

B BEPXHEW YetoCTU — PeTpy3us
LieHTparbHbIX PE3LIOB C NPOTPY3neit
60KOBbIX pe3LoB. [lecuunt mecTa
B BEPXHel YentocTn coctasun 4,8
MM. 26 3y6 OTCYTCTBOBAN Npw Non-
HOM 3aKPbITUN IYHKW. Ha HYXXHeN
YeMCTN BCNEACTBUE PETPY3NM
Pe3L0B He XBaTarno 0Koo 3 MM
npocTpaHcTsa. MonoxeHne npu-
Kyca 6b10 HelTPanbHbIM C NPaBoA
CTOPOHbI B 1-i MONSIpHOW 061acTh,
AMCTaNbHbIM CNeBa, C riy6okum
npukycom (Puc. 6).
OptonanTorpamma (OPG) nokasa-
na KOHCEePBATMBHO BbIIEYEHHbI
3y6HoM psag. YTo6bl nyyie onpege-
NWUTb 3anac KOCTHOW TkaHu, 6bina
BbINONHeHa 3anuch 3D KomnbroTep-
HOM TOMOrpadnm, Ha KOTOPOU MOX-
HO 6bI70 YBUAETb BbIPQXKEHHYIO
aTpouio anbBeONSIPHOT0 OTPOCTKA
(Pwc.7).

OpToA0HTMYECKOE NeyeHNe 06CYX-
Aanoch nocne noapo6Horo uayue-
HUSt UCTOPUM BONE3HM, COBMECTHO
C NaumeHToM. bbino HasHaueHo
npuMeHeHue WuH Invisalign n
ayrmeHTauus KocTu.

[ing npoBeaeHns nevexuns bbimm
TaKXXe 3annaHnpoBaHo UCnonb3o-
BaHWe aTTa4uMEHTOB W OHW Bbink
HaKmneeHb! Ha 3y6bl Ans ukcaumm.
Bo Bpems neyerus ¢ 06emnx CTOpoH
6611 NprKyc nenpasneH Jo | knacea.
Kpome Toro, B BEPXHEN M HX-

Heli 4enocTy BbIW FaPMOHUYHO
06pa3oBaHbl 3y6Hble fyru nyTem
BbIIBWKEHUS PE3LIOB B TeYeHue
kypca Tepanuu. CKy4YeHHOCTb B
BEPXHEN 1 HIXKHEH YemntocTi Morna
ObITb pa3peLLeHa ¢ NOMOLLbI0

ASR. BbipaxeHHas kpusas LLinee

'Department of Orthodontics
Technical University Dresden
Carl Gustav Carus Campus
Fetscherstr. 74

01307 Dresden, Germany
Department of Dental Surgery
Wroclaw Medical University
ul. Krakowska 26

50-425 Wroctaw, Poland

OpTofoHTUSA

ObiNa BbIPOBHEHA MyTEM UHTPY3uK
HWXKHUX. C NOMOLLLIO LLUKHBI 12 13
31 KOCTM BbINN U3MEHEHBI.

Bo Bpems xupypriyeckoro Bme-
watenbcTBa 6b1n pasmeleH 3D
anmnoTpaHCnNaHTaT, KOTopbIid Obis
TOYHO NO3NLMOHMPOBAH M CTabUNM-
31POBAH C NOMOLLbIO paccachIBato-
LUMXCS LUTMCTOB.

OTU MaHUNYNAUNMK CNOCOBCTBYIOT
TOMY, YTOObI 06BEM aYrMEHTH-
POBaHHbIX KOCTHOM W MSITKO#A
TKaHei nocne nepemeLLeHmns

3y6a 0CTaeTCs TEM XE CaMbIM.
13-32 NONHOCTbIO MHAMBUAYANBHO
NoA06PaHHOro TpaHCNaHTaTa,
TexHuyeckas npobnema, cBA3aH-
Has C HETOYHOCTbIO OMPEAENEHMS
pecuumta MecTa, yeTpaHeHa, 1
nepemeLLieHne 3yba MOXeT 6bITb
CMNaH1POBaHo Nyulue.

Ecnu maTepuan ans ysennyenms
KOCTHOM TkaHu 6bin BbIOPaH He-
npaBunbHO, NepemMelleHue 3yba

B 9TOM 06N1aCT MOXET €O3AaThb
npo6nemy. Mpu npukpeneHnn
aTTa4YMEHTOB B HY)XHOW NO3WLMN
TaKXXe MCMOMb3YH0TCS HOBEMLLNE
TexHonormu. B KoHue onepaumu
BCErfa NPUMEHSIETCS UCKYCCTBEH-
Has Membpana v yLIMBaTCs Aec-
Hbl. CMeLLeHne 3y6a NpoMCXOANT
cpasy nocne ayrMeHTaumu KocTu
WM Nocne KopoTKOro nepuoaa 3a-
XuBnenus (Puc. 8).

OTa xupypruyeckas npouegypa
3alUMLLaeT YEMCTHYHO KOCTb, 1 ee
LieHHble y4acTKu He TepstoTes. Mu-
HUMAasbHO MHBA3MBHAs NpoLesypa
C COXPaHEHNEM KOCTM MCMOMb3yeT-
CS1 NP 0YeHb Y3KMX anbBEONSPHbIX
oTpocTkax (Puc. 9).
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Abstract

Background and Aims

This study focuses on augmen-
tation materials for maxillary
sinus augmentations and
investigates the advantages of
autologous liac crest spongiosa
in combination with xenog-
enous BioOss (manufacturer:
Geistlich) in comparison to a
use of pure xenogenous mate-
rial.

Patients and Methods

A total of 148 patients with 241
augmented sinuses and 666
inserted implants were ana-
lyzed retrospectively. All sinus
membranes were covered with
a BioMend® Extend (manufac-
turer: Zimmer) membrane and
augmented with autologous
iliac crest spongiosa combined
with xenogenous BioOss®
(manufacturer: Geistlich) or
only with BioOss®. Postopera-
tive complications and implant
survival were analyzed. The

influences of smoking and
perforation of the Schneiderian
membrane have also been
investigated.

Results

At unperforated sinuses, the
use of autologous bone im-
proved the results from 95.0%
(p<0.001) for pure BioOss®

10 95.8% (p<0.001) success
rate for BioOss® in combina-
tion with autologous bone and
from 7.4% (p<0.001) implant
loss rate to 3.8% (p<0.001).
Perforated sinuses augmented
with BioOss® and autologous
bone reached 89.4% (p<0.001)
success rate and 5.4%
(p<0.001) implant loss rate,
while pure BioOss® reached
91.7% (p<0.001) success rate
and 8.7% (p<0.001) implant
loss rate.

Conclusions

The use of autologous bone
graft material improved the
success rates of the sinus lifts
and survival of the inserted
implants compared to the use
of pure xenogenous BioOss®.

OpanbHas xupyprus

Ucnonb3oBaHuA
ayTOJNOru4yHoro
KOCTHO3aMeLlaloLero
MaTepuana npu

CUHYC-NTU(PTUHIE

KnioueBble cno.a: onepauus

CUHYC-NMADTUHI, OTKPbITbINA CUHYC-

NMATUHT, Nepchopauys, NPOrHos,
Martepuan uMnnasTara

Tesucol

Mpeanocbinkm u Lenu

Halue uccneposanve HanpasneHo
Ha U3yyeHne MaTepuanos Ans ayr-
MEHTaUWM AHa BEPXHEYEmoCTHON
nasyxu 1 NpeuMyLLecTs 1CMoNb30-
BaHUS ayTONOMMYHOrO ry64aToro
BELLECTBa rpebHst NOLB3LOLLHON
KOCTW B COYETAHUN C KCEHOTEHHbIM
KOCTHO3aMELLatoLLMM MaTepuanom
BioOss (nponssoputens: Geistlich)
MO CPABHEHMIO C MPUMEHEHNEM
0[IHOr0 KCEHOreHHOro Marepuarna.

MauueHTbl M MeTOABI

B 06Lwei CnoXxHocTH 6biam Npo-
aHann3vpoBaHbl PETPOCTMEKTUBHO
nctopum 60ne3nn 148 naumeHTos,
241 onepaums 1o yBENMYEHUIO AHa
BEPXHEYENOCTHON Nasyxu, 666
YCTAHOBOK UMMNIaHTaTOB.

Bce WwHanaeposckue MemMOBpaHsl
ObINIM MOKPbITHI CNELNansHON MeM-
6paHoii BioMend® Extend (npous-
BOANTENb: Zimmer) U ONOSHEHbI
ayTONOMMYHON ry64aTon KOCTbHO
rPE6HS NOAB3AOLIHOM KOCTH, CMe-

LLIAHHbIM C KCEHOrEHHbIM KOCTHO3a-
MeLLarowwmm Matepuanom BioOss®
(npoussoguTens: Geistlich) namn
ofHuM BioOss®. bbin nposefeH
aHanu3 nocneonepaLyoHHbIX
OCIOXHEHWIA 1 BbIXKUBAEMOCTH
UMNNAHTaTOB, @ TaKKe aHanu3
BAMSIHAS KyPEHNs 1 nepdopaunm
MembpaHbl LLnaingepa.

PesynbTaThl

B HenephoprpoBaHHbIX CHHycax
WMCMOMb30BaHNe ayTONOrMYHON
KOCTM yyYLUKAO0 NoKasaTenb
YCMeLLHOCTH BbinonHeHus ¢ 95,0%
(p<0,001) B cnyyae npumeHe-

Hus 0aHOro BioOss® g0 95,8%
(p<0,001) npm coyeTaHum BioOss®
C @yTOMNOrMYHOM KOCTbHO, @ NoKasa-
TeNlb NOTepu uMnnaHTarta — ¢ 7,4%
(p<0,001) mo 3,8% (p<0,001).

B cnyyae nepcopaumm cuHycos,
KOTOpble 6blnK ayrMEHTUPOBAHbI C
nomoLbto BioOss® u ayTonorny-
HOM KOCTW, NOKa3aTenb yCneLwHo-
CTU BbINONHeHNs focturan 89,4%
(p<0,001), a nokasatens noTepu
umnnanTara 5,4% (p<0,001), Torga
KaK pw UCnoNb30BaHNm YnUCToro
Matepuana BioOss® — 91,7%
(p<0,001) 1 8,7% (p<0,001), cooT-
BETCTBEHHO.
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Fig. 1: Intraoperative harvested bone is crushed for the augmentation of the maxillary sinus.

Puc. 1: Mony4eHHas Bo Bpems onepaumm KocTb pasapobneHa Ans ayrMeHTaunm BepXHEUENCTHON Nasyxu.

Introduction

In the modern dental and max-
illofacial surgery a multitude of
different bone substitute ma-
terials exists [1, 2]. Apart from
modern synthetic materials,
autologous and xenogenous
materials are still the most
common bone substitute mate-
rials. Nowadays combinations
of autologous and allogenic or
xenogenous substitute materi-
als are still the most common
materials, and displace the syn-
thetic materials increasingly [3].
Autologous and xenogenous
materials have been tested for
many years and have reliable
prognoses. While dentists can
only take autologous mate-

rial from intraoral donor sites,
maxillofacial surgeons are able
to harvest bone from the iliac
crest for greater augmenta-
tions using autologous bone
substitutes.

One important advantage of
autologous bone substitute
materials is the possibility to
take cortical and/or cancellous
bone in dependence on the
respective application area.

If needed, cortical bone can

be crushed for augmentation
(picture 1) and so offers many
possibilities. Furthermore,
autologous bone includes bone
cells with the ability to osteo-
genesis and osteoinduction
beneath the single osteocon-
ductive effects that also exist
for xenogenous materials. In
addition to all the benefits of
autologous transplants, such as
the ability for osteogenesis and
the avoidance of foreign body
reactions, additional complica-
tion risks and increased efforts
are caused by the additional
surgical intervention. This also
leads to a large discomfort,
since the additional engage-

3aknioyeHue

Mcnonb3oBanue ayTONOrM4yHoro
KOCTHOro MaTepuana ynyJiaet
nokasaTenb yCneLHocT! NpoBese-
HWSI CUHYC-NUEPTUHra 1 NoKasaTenb
BbIDXKMBAEMOCTU UMNNAHTATA NO
CPaBHEHWO C MPUMEHEHWEM OJHOMO
KCEHOTEeHHOro KOCTHO3aMeLLaroLLe-
ro matepuana BioOss®.

Bsepnenue

B coBpeMeHHo# cToMaTonoruye-
CKOM 1 4emnHCTHO-NNLIEBOW XMpYp-
UM UCTIONb3YETCS MHOXECTBO
KOCTHO3aMeLLIOLLMX MaTepuanos
(1,2). Hapsiny ¢ CoBpeMEHHbIMM
CUHTETUYECKNMM MaTepuanamm,
ayTONOTNYHbIE W KCEHOTEHHbIE
MaTepuarbl Takxe 0CTarTCs
Hauboree pacnpocTpaHEHHbIMU
3aMeHNTeNsiMM KOCTHO# Tkanu. B
HaCTosILLEE Bpemst KOMOMHaLMK
ayTONOMNYHbIX M aNNOreHHbIX Ui
KCEHOTeHHbIX KOCTHO3aMELLAOLLMX
MaTepuarnos BCe 60MbLLE BbITEC-
HSIIOT CUHTETUYECKIME MaTEpPHAb

(3). AyTONOrMYHbIE U KCEHOTEHHbIE
Marepuanbl 6b15n NPOBEPEHb! Ha
NPOTSKEHNM MHOMUX NET U A0Ka3a-
1 CBOK) HAZiEXXHOCTb.

B T0 Bpemsi Kak CTOMaToNoMM
MOTYT NONYYUTb ayTONOTMUHBIA
[OHOPCKUIA MaTepuan ToJbKo 13
BHYTPMPOTOBbIX KOCTHBIX CTPYK-
TYP, YENOCTHO-NNLEBbIE XMUPYPry
MMEHT BO3MOXKHOCTb 3abpatb
KOCTHbI MaTepuan u3 rpebeLuka
NOAB3LOLLHOM KOCTW st MPo-
BeAEeHMS 06LUMPHON ayrMeHTaLmmn
C MOMOLLbH) ayTONOrMYHOK KOCTH.
OnHUM 13 BaXKHbIX NPENUMYLLECTB
ayTONOTMYHbIX KOCTHO3aMELLAK0-
WX MaTEpUanoB SBASETCS BO3-
MOXXHOCTb 3axBaTa KOpTUKasbHOM
W/ unn ry64aTon KocTu u3 CooTBET-
CTBYytOLLE obnacTu.

[Mp1 HEO6XOANMOCTH, KOPTUKASb-
Has KOCTb MOXET BbITb pa3apobne-
Ha ong ayrmeHTauun (PucyHok 1) u
noaToMy NpefnonaraeT MHOro Ba-
pWaHToB NpumeHenuns. Kpome Toro,
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Fig. 2: Autologous bone is mixed with xenogenous BioOss®.
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Puc. 2: AyTonornyHast KocTb CMeLLaHa ¢ KCeHOreHHbIM MaTepuanoM BioOss®.

ment creates wounds and
scars. Against this background,
the need for such additional
procedure must be particularly
considered and the patient
should be informed about the
possibilities and advantages of
individual methods in detail.
The low effort and the limit-
less, inexpensive availability
on the other hand are clear
advantages of xenogenic bone
substitute materials. Notwith-
standing xenogenous materials
merely act as a placeholder
that allows an ingrowth of
bone. Despite modern control
mechanisms, disease transmis-
sions are still conceivable, al-
though they are not described
in the current literature.

For reliable clinical results an

accurate assessment is neces-
sary to develop appropriate
surgical concepts, in order to
develop a concept that meets
the needs of patients. In this
context our study tries to eval-
uate how advantageous the ad-
ditional use of autologous bone
really is for augmentations of
the maxillary sinus.

Patients and Methods

This investigation investigates
a total of 148 consecutively
operated patients, who under-
went direct sinus lift opera-
tion. Of the 148 patients 78
were females (52.7%) and 70
males (47.3%). The youngest
patient was - at the moment
of the operation - 20 years
old, the oldest was 86 years

ayToNornyHas KoCTb BKIOUAET B
cebs KOCTHble KNeTku, obnagato-
LLmMe CMOCOBHOCTbIO K OCTEOreHe3y
1 OCTEOMHAYKLMW B OTNYNE OT
€IMHUYHBIX OCTEOKOHAYKTUBHbIX
a¢pchexTOoB, KOTOPbIE 06eCNEYMBa-
tOT KCEHOreHHbIE MaTepuars!.
OnHako, KpoMe NpenMyLLecTs ay-
TONOTMYHbIX TPAHMNAHTATOB, TaKUX
Kak CnocoBHOCTb K OCTEOreHe3y 1
NCKITOUYEHME PeakLmii Ha MHO-
POAHOE TENo, CNeLyeT OTMETUTb U
HeLOCTaTKU: AOMONMHUTENbHBIA PUCK
OCOXXHEHMIA 1 HEOBXOAMMOCTb
MPUMEHEHMS OMONHUTENbHbIX
XVPYPrUYECKUX MaHUMynsiLuiA.

OT0 NPMBOANT K 6OMbLUEMY ANC-
KoMcDOPTY Y MaLMEHTa, Tak Kak
LOMONHUTENBHOE BMELLATENLCTBO
BbI3bIBAET PaHbl 1 Wpambl. Mo-
9TOMY HE06X0AMMO TLLATENbHO
PaccMOTPETb HEOOXOAMMOCTb

TaKoM JONONHUTENBHOM NpoLeay-
Pbl, @ NAUMEHT FOMMKEH BbITb NPO-
NHCHOPMMPOBAH 0 BO3MOXHOCTSIX 1
NPeMMyLLECTBaX PasHbIX METOA0B
B feTansx.

Ypo6CTBO NPUMEHEHNS, FOCTYN-
HOCTb W [ieLLIeBU3HA SBNSOTCS
OCHOBHbIMM NPENMYLLECTBAMM
KCEHOreHHbIX KOCTHO3aMELLAOLLIMX
MaTtepuanos, X0Ts 9T MaTepuanbl
SBNAKOTCS NPOCTbIM 3aMONHUTENEM,
MO3BONSOLLMM KOCTH B HEFO Bpa-
cTatb. HecMoTps Ha COBPEMEHHbIE
MEeXaHW3Mbl KOHTPONS, BCE eLle
BO3MOXXHa TpaHcMUCCKs 6onesHe,
XOT$1 OHa U HE OMUCaHa B COBpE-
MEHHO NnTeparype.

[ng nony4veHns [OCTOBEPHbIX
KMMHNYECKMX PE3yNbTaToB C Lenbto
pas3paboTKn COOTBETCTBYHOLLMX XH-
PYPruvecKMX KOHLENLMIA, KOTOpbIE
0TBEYaKOT NOTPEBHOCTAM NaLMeH-
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old (average age 56.5 years,
median 58.5). The altogether
241 performed direct sinus lift
operations consist of 153 with
immediate implantation, and 88
with delayed implantations.
The patients were operated by
one surgeon in the Department
of Oral and Maxillofacial Sur-
gery of the Heinrich Heine Uni-
versity Duesseldorf between
2003 and 2013 under uniform
conditions and operation pro-
cedures: All investigated sinus
lifts were performed through

a lateral access window. The
Schneiderian membrane was
covered with a resorbable Bio-
Mend® Extend (manufacturer:
Zimmer) collagen membrane.
In case of a detected perfora-
tion it was covered directly.
Also unperforated membranes
were covered to protect the
Schneiderian membrane from
damages caused by the bone
substitute material. At a total of
14 perforations fibrin glue was
used to fix the membranes ad-
ditionally and to ensure a good
coverage.

As graft material two differ-
ent options were used: Pure
xenogenous BioOss® (manu-
facturer: Geistlich) or a combi-
nation of autologous material
and BioOss® (picture 2). The
autologous bone was usually
harvested intraoperatively by
using an Astra Bonetrap® or
with an additional operation
procedure as iliac crest spon-
giosa. Also the access window
was covered with collagen
membranes: whether rests

of the previously used Bio-
Mend® or with an Bio-Gide®
(manufacturer: Geistlich). The
differences between these
two membranes at the access
window had not been investi-
gated. The different resorption
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times of both membranes are
more important when used as
coverage of the Schneiderian
membrane. Also no differentia-
tion was made between the
different types of implants:
Camlog®, Dentsply Sirona®
(types: Ankylos®, XIVE®,
ASTRA TECHTM), Nobel Bio-
care® (types: Active, Replace
Straight, Replace Tapered,
Replace Select Straight,
Speedy), Straumann® (types:
Standard Plus, SLActive) and
Z-Systems® (type: Z3-411) zir-
conia implants were used. This
differentiation could be subject
for further studies.

The collected data was split-
ted into sinuses augmented
with pure xenogenous mate-
rial and those augmented with
a combination of autologous
and xenogenous material and
processed in accordance to
different risk factors. Three
stages of differentiation exist.
At first all data is splitted into
the two groups of perforated
and unperforated sinuses. On
the second stage a differentia-
tion is made between the two
augmentation materials. The
third stage divides both groups

into smokers and non-smokers.

This last stage did not fit the
criteria for sufficient results
because single groups get too
small with less than 10 cases,
as described in the discus-
sion below. The influence of
smoking on sinus lifts was also
investigated in our previous
study mentioned above.

All data was first processed

in Microsoft® Excel® 2011
(Version 14.4.8) charts and the
calculations of significances
for the goal criteria were made
with IBM® SPSS® Statistics
software (Version 22). The
significances between single

TOB, HE06X0AMMa TOUHAs OLEHKa
9TUX ABYX NOAXOL0B. B aTom
KOHTEKCTE Hallle nccnenosaHune
NbITAeTCA OLEHUTb NpenmMyLlecTsa
[IONOJIHUTENbHOI0 UCMoNb30BaHNE
HYTOJ'IOFI/I‘-IHOﬁ KOCTW ANnd ayrMeHTa-
1K oHa BerHe‘-IeJ'I}OCTHOﬁ nasyxu.

MauveHTbl M MeTOABI

Halue nccnenoBaHve BKIHOYAET B
o6LLei CnoxxHocTH 148 uctopuii
60ne3HW NPOONEPUPOBAHHbIX NaLm-
€HTOB, KOTOPbIE MEPEHECN CUHYC-
mcTUHE. Cpean HUX 78 XKEHLLMH
(52,7%) 1 70 My>UnH (47,3%).
Camomy MOnoaoMy naumeHTy Ha
MOMEHT onepauwm 6b110 20 neT, ca-
MOMY MOXWNOMY — 86 NeT (cpefHuiA
BO3pacT coctasun 56,5 net). Beero
Obina nposefieHa 241 onepauus
OTKPbITOrO CUHYC-NUpTUHra: 153
BMELLATENbCTB C HEMELEHHO
nMmnnaHTaumen v 88 - ¢ 0TNOXeH-
HOWM MMMMaHTaUuen.

MaumeHTbl 6bIn1 MPOONEPUPOBAHSI
OfiHUM XMPYPrOM B OTAENEHUM
YeMCTHO-NULEBON XMPYPrun
Yuusepcuteta leHpuxa eiiHe B
[toccenbnopde B nepuog ¢ 2003
no 2013 rof B 0AMHAKOBbIX YCNOBK-
SIX 1 C BbIMOHEHWEM OJMHAKOBbIX
onepaumoHHbIX npoueayp. Bee
nccneaoBaHHble Cyyan CUHyC-

M TUHra BbINN BbIMOMHEHBI YEPe3
naTepanbHblid focTyn. Membpaxa
LLIHaiigepa 6bina nokpeITa pac-
CcacbIBaKOLLENCS KONNareHoBoM
MembpaHoit BioMend® Extend
(npoussoauTens: Zimmer). B
cryyae o6Hapy>xeHns nepcdopaumm
CUHyca MembpaHa cpasy e 3a-
KpblBanac.

Bce HenepdoprpoBaHHbie Memopa-
Hbl TaKXXe ObINn MOKPbITbI COOTBET-
CTBYIOLUMM MaTEpUasnom C Lenbo
WX 3aLWMTbI OT BO3LENCTBUS KOCT-
Ho3ameLlaroLLero parmenTa. Mpu
14 nepdropaumsx ucnonb3osancs
(pMOPUHOBLIN KNeit Anst AONOMHN-
TENbHOM hukcaLnm Mem6paH 1 ans
06€eCneyeHms XOPOLLEr0 NOKPbITHS.
B kauecTBe MaTepuana ans TpaHc-

OpanbHas xupyprus

nnaHTara ucnob3oBanuch Asa
pa3nnYHbIX BapuaHTa: KOCTHO3a-
MELLAOLLMIA KCEHOTeHHbINA MaTe-
puan BioOss® (npon3soauTens:
Geistlich) unu kombuHaums ayTo-
norum4Horo matepnana u BioOss®
(PucyHok 2).

AyTonornyHast Koctb 06bI4HO
3abupanach BO BPeMs onepaunm ¢
MCMonb3oBaHneM ycTpoiicTBaAstra
Bonetrap® wnu nyTem JononHu-
TEMNbHOM XMPYPruYeckoi npoueny-
pbl B 06NACTH.

OkHo gocTyna 6b10 3aKpbITO
KonnareHoBbIMi MembpaHamu, He-
3aBMCMMO OT TOrO, MCNOJb30BaNach
v paHee MembpaHa BioMend®
nnu Bio-Gide® (npow3BoanTenb:
Geistlich).

Paznuumus mexxay AByMs BUAAMM
MemBpaH, KOTOPbIMM 6bIS0 3aKPbITO
OKHO JOCTYNa, He UCCNefoBanmCh.
bonee BaXKHbIM (hakTopoM B
[aHHOM CNyyae ABSETCS BpeMS
pe3op6umn 06enx MaTepuanos npu
NoKpbITUK MembpaHbl LLnaiigepa.
Taxxe He NpoBOANNIOCH CPaBHe-
HWE PasfnYHbIX TUMOB 3y6HbIX
WMNNAHTATOB: UCMONb30BANMCH
UMNNaHTaThbl U3 BMOKCKMAA LMPKO-
Hus Camlog®, Dentsply Sirona®
(tvnbi: Ankylos®, XiVE®, ASTRA
TECHTM), Nobel Biocare®

(vnbr; Active, Replace Straight,
Replace Tapered, Replace Select
Straight, Speedy), Straumann®
(Tvnbl: Standard Plus, SLActive)

n Z-Systems® (tun Z3-411) Ux
pasnnumns MOXeT BbITb NPeAMETOM
[aNbHEALLMX MCCNELOBAHMIA.
CobpaHHble AaHHbIe O MPOBELEH-
HbIX Onepaunsix 6biav pasaeneHol,
B 3@BMCMMOCTM OT WUCMOJNb3YEMOro
KOCTHO3aMeLLAoLLIEro MaTepuana
— C ayrMeHTauueit OfiHUM KCEHOreH-
HbIM MaTEPMANoM, 1 C UCMONb30Ba-
HUEM KOMOMHALMM 2y TONOMNYHOrO
W KCEHOTEHHOro MaTepuana — v
06paboTaHbl B COOTBETCTBUM C pas-
NNYHBIMKM ChaKTOpamu pucka.

Bbinv BblaeneHb! Tpu cTagnm
ancdcpeperumaumn. CHavana
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groups were determined by
using Student’s t-test and are
shown in brackets for all re-
sults visible in chart 1 to 4.

Results

The results of our analysis are
shown in tables 1 to 4 below.
The first two tables show the
patient distribution and total
number of patients, the num-
ber of performed major sinus
lift operations and inserted
implants as well as gender dis-
tribution, average ages and im-
plant insertion modes. The total
data is shown in the grey field
in the first line of the tables for
both tables with unperforated
(table 1) and perforated (table
2) Schneiderian membranes
and is used as reference. As
mentioned above, the differen-
tiation between smokers and
non-smokers did not achieve
reliable results because on the
last stage a minimum of 10
patients sinus lift operations
was undercut. The excluded
groups are shown in grey with
deficient data marked in red.
The direct comparison of the
investigated bone graft materi-
als showed a superiority of an
additional use of autologous
graft for perforated as well

as for unperforated sinuses
especially for the implant sur-
vival. At unperforated sinuses
the use of pure xenogenous
materials led to a survival

rate of 95.0% (p<0.001) and
an implant loss rate of 7.4%
(p<0.001) compared to a suc-
cess rate of 95.8% (p<0.001)
and implant loss rate of 3.8%
(p<0.001) for a combination of
autologous and xenogenous
materials. Similar results were
found for perforated sinuses
with implant loss rates of 8.7%
(p<0.001) for pure xenog-

Medical ey

H el
|

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

enous and 5.4% (p<0.001) for
autologous and xenogenous
material in combination. Con-
trary results were found in the
investigation of the success
rates at perforated sinuses.
Here pure xenogenous materi-
als showed better results with
91.7% (p<0.001) in comparison
with additional autologous ma-
terial with 89.4% (p<0.001).
Furthermore, the negative
influence of smoking could be
shown for some of the inves-
tigated groups while in some
cases the small remaining dif-
ferentiation groups of smokers
and non-smokers failed to yield
significiant results. The low-
est implant loss rate of 1.9%
(p<0.001) was found for un-
perforated sinuses augmented
with autologous and xenog-
enous material at nonsmok-
ers. The success rate for the
augmented sinuses was here
also the highest compared to
all other groups - exclusive

all non-significant results or
too small case numbers - and
amounted to 96.4% (p<0.001).
Because many groups of the
final stage failed to get sig-
nificant results, a concrete
investigation of the influence of
smoking was not possible.

Discussion

Differences between Graft
Materials

Our analysis scheme subdi-
vides the groups of perforated
and unperforated sinuses in
those which were augmented
with a combination of autolo-
gous bone from the iliac crest
and xenogenous BioOss® and
those which were augmented
with pure BioOss®. While the
success rates for the sinus
augmentation are increased
only minimal in the group

BCe fiaHHble 06 onepauusix 6biam
pa3feneHbl Ha AiBe rpynmbl — ¢
nepchoprpoBaHHbIMK U Henepao-
PMPOBAHHBIMK CUHYCaMMU.

Ha BTOpO CTagnu NpoBoaMnach
aMdchepeHLmaums Mexay AByms
MaTepuanamu Ans ayrMeHTaumu.
Ha TpeTbeii cTagum 06e rpynnbl
ObInv pasfeneHbl Ha KypUmbLLMKOB
W HE KypSILUMX NauMeHToB. JTOT no-
CNefHWA 3Tan He COOTBETCTBOBAN
KpuUTEpUSM ybeauTeNbHbIX Pe3ysb-
TaToB, MOTOMY YTO rPyNMbI CTANM
CIMLLKOM ManeHbkuMn — ¢ MeHee
yem 10 cnyyasimu, Kak onucaHo B
06Cy>XaeHnn Huxe. BrinsHue kype-
HUS Ha CUHYC-TMDTUHT TakoKe 6bI0
UCCeoBaHo B HaLLeM npefblay-
LLeM MCCNEef0BaHUN, YIOMSHYTOM
BbILLE.

Bce nanHble 6bin1 BHauane 06-
pa6oTaHbl B Microsoft® Excel®
2011 (Bepcus 14.4.8) Tabnmuax,
BbIYMCIEHUS 3HAYEHWUA ANS Lene-
BbIX KpUTEPUEB Bblni BbINOSHEHDI C
MOMOLLbO MPOrpaMMHoOro o6e-
cnevenus IBM® SPSS® Statistics
(Version 22). Pasnuumns Mexay
OTAeNbHbIMK rpynnamu 6bin onpe-
AeNeHbl C MOMOLLbHO t-KpuTEpMS
CTbtoaeHTa M MoKa3aHbl B CkobKax
AN BCEX Pe3ynbTaTos, NPeAcTas-
NEHHbIX B Tabnuue 1-4.

PesynbTathbl

PesynbTaThl Hallero aHanusa
npuBeneHbl Huxe B Tabnuuax 1-4.
B nepBbix AByx Tabnuuax nokasaHo
06LLee KONMMYECTBO NALUEHTOB,
KOSIMYECTBO BbINOMHEHHbIX OCHOB-
HbIX Onepaumin CHYC-MMHTUHIA U
YCTaHOBMEHHbIX AMMNIAHTATOB, a
TakXe pacnpejenexue naumeHToB
no nosy, CPeAHEMy BO3PacTy 1
MeTOZaM YCTaHOBKW UMMNIaHTaTOoB.
O6Lwme paHHble MoKa3aHbl B CEPOM
none B NepBOiA CTPOKe B 06enx
Tabamuax ¢ HenepgopupoBaHHbLIMM
(Tabnuua 1) v nepcoprposaH-
HbIMK (Tabnuua 2) MembpaHamu
LLIHainepa v ucnonb3ytoTes B
kavecTBe pedpepeHCHbIX 3Haue-

OpanbHas xupyprus

HUiA. Kak 6b110 yNoMSHYTO BblLLUe,
pasnnumus B rpynnax KypusbLLMKOB
W HEKYPALLMX HE JOCTUIIN 3HAYM-
MbIX Pe3yNbTaToB, NOTOMY YTO HA
NOCneSHEM 3Tane, Kak MUHUMYM,
10 naumeHTOB C onepaumnaMu
CUHYC-NMADTUHIA BbIN UCKITOYEHDI.
McKto4eHHbIEe rpynbl NoKasaHsl
CEpbIM LIBETOM, HeAoCTatoLLMe
[aHHbIE - KPACHBIM.

[MpsiMOe cpaBHeHWe nccnenyembix
MaTep1anoB Nokasano npeuMyLLe-
CTBO LOMONHUTENBHOIO UCMONb30-
BaHWs ayTONOrM4HOro Matepuana
AN NepchopypoBaHHbIX, a Takxe
AN HenepchopUPOBaHHbIX Nasyx,
0C06EHHO ANs BbIXXMBAEMOCTH
nmnnaHTara.

B HenepdhoprpoBaHHbIx nasyxax
WUCMONb30BaHNE OJHWX KCEHOTeH-
HbIX MaTepuanos obecrneunno
nokasatefb BbIXXUBAEMOCTH
umnnaHTara 95,0% (p<0,001) n
nokasaTefb NoTepu UMNnaHTaTa
7,4% (p<0,001) no cpasHeHHIO C
aHarnornyHbIM1 nokasaTensmu
95,8% (p<0,001) 1 3,8% (p<0,001)
Np¥ NPUMEHEHNN KOMBMHALNKM ayTO-
NIOTUYHBIX 1 KCEHOTEHHbIX MaTepu-
anoB. AHanoOrMyHble PesynbTaThl
ObINv NONyYeHbl B cnyyae nepdo-
pauuv CUHYCOB: NOKa3arerb NoTepu
umnnaxTara 8,7% (p<0,001) npm
MPUMEHEHNN OJHOrO KCEHOrEHHOr0
Martepuana v 5,4% (p<0,001) — npu
KOMOMHALMM ayTONOrMYHOrO U
KCEHOreHHOro Matepuana.
[TPOTMBOMNONOXHbIE PE3ybTaThl
ObInv 06HapPy>XeHbI Npu 1ccneso-
BaHWM NOKA3aTENs YCMELLHOCTH
BbIMOSTHEHMS HA NEPCOPUPOBAHHBIX
nasyxax. 34€eCb UCMONb30BaHNE
TOMBKO KCEHOrEHHbIX MaTepuanos
rnokasano fyylne pesynbTarsl

¢ nokasarenem 91,7% (p<0,001)
MO CPABHEHMIO C MPUMEHEHNEM
LOMONHUTESNBHOTO ayTONOrMYHOTO
maTepuana ¢ 89,4% (p<0,001).
KpoMe Toro, B HEKOTOPbIX 13
uccneaoBaHHbIX rpynnax Mornio
ObITb NOKA3aHO OTPULATENBHOE
BAMSIHAE KyPEHWs, B TO BPEMS KaK
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number of patients average age ' performed “inserted
groups and subgroups gender distribution (median) sinus lifts implants
total (reference) 148 patients 56.5 years 241 sinuses 666
78 female (52.7%) (median 58.5) 153 i.i.p.
70 male (47.3%) 88 d.i.p.
no perforation 128 patients 56.7 years 182 sinuses 514
70 female (54.7%) (median 59) 120 i.i.p.
58 male (45.3%) 66 d.i.p.
auto- and xenogenous material 93 patients 55.7 years 142 sinuses 420
51 female (54.8%) (median 57.5) 85 i.i.p.
42 male (45.2%) 57 d.i.p.
smokers 23 patients 47.3 years 32 sinuses 103
12 female (52.2%) (median 52) 22i.i.p.
11 male (47.8%) 10 d.i.p.
non-smokers 70 patients 56.5 years 110 sinuses 317
39 female (55.7%) (median 61) 63 i.i.p.
31 male (44.3%) 47 d.i.p.
pure xenogenous material 35 patients 54.4 years 40 sinuses 94
19 female (54.3%) (median 59) 35i.i.p.
11 male (45.7%) 5 d.i.p.
smokers 8 patients 40.5 years 10 sinuses 23
3 female (37.5%) (median 57) 7i.i.p.
5 male (62.5%) 3d.i.p.
non-smokers 27 patients 54.0 years 30 sinuses 71
16 female (59.3%) (median 62.5) 28 i.i.p.
11 male (40.7%) 2d.i.p.

Table 1: This table shows the patient-related data for all sinus augmentations without perforation of the Schneiderian membrane.
The total data is shown in the grey line on the upper section of the table. The two lower lines are also marked in grey because of
the smokers group marked in red that yield a group of less than 10 patients.

Tabmmua 1: Tabnmua nokasbiBaeT AaHHbIe BCEX NALMEHTOB C CUHYC-TMTUHIOM 6e3 nepdopaumi Memopans! LLHaiiaepa. O6Lve faHHble nokasaHbl
B CEpOVi CTPOKE B BEPXHel YacTi Tabnuubl. [1Be HIKHUE CTPOKM TaKXKE OTMEYEHbI CEPbIM LIBETOM, @ rpynna KypunbLMKOB OTMEYEHA KPACHbIM, YTO

nokasblBaeT, 4To B rpynne MeHee 10 nauneHToB.

where autologous bone was
used, the implant loss rates
decreased clearly (see table 3
and 4).

Autologous bone is a material
that is often used and which
was investigated by many
authors. It is used for many
years in orthopedic as well as
in dental surgery and is one

of the first graft materials that
had been used. The advantage
of autologous bone is that it

is not only osteoconductive,
but also osteoinductive and
osteogenetic. In contrast to
xenogenous or synthetic ma-
terials, it is not only a scaffold
for bone ingrowth. Autologous
bone contains osteoblasts that
improve bone formation. This
is thought to lead to a better

bone healing and better results
in bone augmentation as with
any other material. Xenog-
enous material does not have
these properties, but also has
many advantages. The use

of xenogenous materials is
much easier, because it is of
unlimited availability and does
not need the additional surgical
process of bone harvesting.
Furthermore it is an ideal fill-
ing material that is not as fast

resorbable as autologous bone.

Nevertheless, bone harvesting
for a dentist is only possible
from intraoral sites and thus
limited. Bone harvesting from
the iliac crest, like in many pa-
tients in our study, is reserved
for maxillofacial surgeons.
Although many alternatives

B HEKOTOPbIX Ciy4asx B HEOOMbLUNX
OCTaBLUMXCS rpynnax Kypsimx u
HEKYPALLMX He BbI0 NOMy4eHo
3HAYMMbIX PE3yNbTATOB.

CaMblIit HU3KKiA MoKasaTeNb NoTepy
umnnaxTata 1,9% (p<0,001) 6bin
0BHapy>XeH B rpynne ¢ Henepgo-
PUPOBAHHLIMU CUHYCaMK, KOTOPbIE
ObINn @yrMEHTMPOBAHbI C NOMOLLLIO
KOMOMHALWM ayTONOrMYHOO 1
KCEHOTEeHHOro Matepuana y He-
KypALwx. Mokasartenb ycneLwHocTy
BbINOHEHWS ayrMEHTaLMKU CUHYCOB
ObIN 34ECh TAKXKE CaMbIM BbICOKUM
MO CPABHEHMIO CO BCEMM [ipYrMu
rpynnamu, 3a UCKIHOHEHNEM BCEX
HE3HAYMMbIX PE3yNbTaToB MM
CIMLLKOM ManbIX YnCen Cy4aes, u
cocTasun 96,4% (p<0,001).
MocKonbKy MHOMMM rpynnam
3aKMIYNTENBHOrO dTana audde-
peHumMaumn He y4anoch JOCTMYb

3Ha4YMMbIX Pe3ynbTaToB, NOHoe
WUcCneaoBaHne BNSHUS KYpPeHUs
NPOBECTH BbINI0 HEBO3MOXXHO.

06cyxpaeHne

Pasnnuusi MeXxxay MaTepuanamm
ANs TpaHCNNaHTaToB.

Hawwa cxema aHanu3a Bblgensna
rpynnbl NauUMeHToB ¢ Nepgopupo-
BaHHbIMK 1 HENEePHOPHUPOBAHHbIMM
CMHYCaMK, KOTOPbIE ObINK ayrMeH-
TMPOBaHbI C MOMOLLBH KOMOMHALMK
ayTONOrMYHOM KOCTW U3 rPpedHs
MOAB3LOLLHOM KOCTW W KCEHOTEHHO-
ro Matepuana BioOss®, u ¢ Temu,
ayrmeHaraums KoTopbix 6bina
BbIMOSIHEHA TOMbKO MaTEpUanom
BioOss®.

B T0 BpEMs Kak B rpynne, rae
ncnonb3oBanack ayTonoruyHas
KOCTb, NoKasaTesib YCrewHoCTH
BbIMONHEHWS YBENNYUNCS M-
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number of patients average age performed inserted
groups and subgroups gender distribution (median) sinus lifts implants
total (reference) 148 patients 56.5 years 241 sinuses 666
78 female (52.7%) (median 58.5) 153 i.i.p.
70 male (47.3%) 88 d.i.p.
perforation 48 patients 52.9 years 59 sinuses 152
22 female (45.8%) (median 57) 33 i.i.p.
26 male (54.2%) 26 d.i.p.
auto- and xenogenous material 38 patients 51.5 years 47 sinuses 129
19 female (50.0%) (median 63) 23 i.i.p.
19 male (50.0%) 24 d.i.p.
smokers 17 patients 46.6 years 22 sinuses 57
10 female (58.8%) (median 52) 8 i.i.p.
7 male (41.2%) 14 d.i.p.
non-smokers 21 patients 49.1 years 25 sinuses 72
9 female (42.9%) (median 58) 15 i.i.p.
12 male (57.1%) 10 d.i.p.
pure xenogenous material 10 patients 44.9 years 12 sinuses 23
3 female (30.0%) (median 64.5) 10 i.i.p.
7 male (70.0%) 2 d.i.p.
smokers 2 patients 40.5 years 3 sinuses 7
none (median 57) 1i.i.p.
2 male (100.0%) 2 d.i.p.
non-smokers 8 patients 45.0 years 9 sinuses 16
3 female (37.5%) (median 65) 9i.i.p.
5 male (62.5%) 0 d.i.p.

Table 2: This table shows the patient-related data for perforated Schneiderian membranes. Like in table 1 the reference group is
shown in grey in the first line. All groups with too small sample sizes are shown in the grey lines with results marked in red.

Tabnuua 2: Tabnuua nokasbiBaeT AaHHble NauMeHTOB ¢ nepoprpoBaHHbIMM MeMbpaHamu LLHanaepa. Kak v B Tabnuue 1, KOHTponbHas rpynna
rnokasaHa cepbIM LBETOM B NepBOii CTPOKe. Bce rpynmibl ¢ Henpe3eHTaTMBHOI BbIGOPKOI NMOKa3aHbl B CEPbIX CTPOKAX, a Pe3ybTaTbl 0TMEYEHI

KPacHbIM.

exist, autologous bone is still a
safe and reliable augmentation
material for sinus augmenta-
tion, like Wilkert-Walter et

al. described in 2002 [18]. In
contrast to this study, Nkenke
and Stelzle reviewed 21
articles about graft materials

in 2009 and described autolo-
gous bone not to have improv-
ing influences [19]. In 2007
Aghaloo and Moy also tried to
find significant superiorities

in the different augmentation
materials for implant-based
osteoplasty [20]. They did not
find reliable advantages for
any material and described
the augmentation process as
mainly techniqgue-sensitive. The
study of Ghanaati et al. also
investigated the success rates
of BioOss® for bone regen-

eration in the sinus cavity in
oral cancer patients [21]. They
found sufficient success rates
for BioOss® as well as for syn-
thetic Artoss Nano Bone® ma-
terial, while BioOss® showed
minimal superior results. Al
Nawas and Schiegnitz pub-
lished an metaanalysis in 2014
that investigated the difference
between autogenous bone and
bone substitute materials [22].
In their opinion, there is no dif-
ference between both materi-
als although influence factors
could not be evaluated. A study
of Lutz et al. from 2015 also
investigated BioOss® and
autogenous bone as augmen-
tation materials for altogether
168 inserted implants over a

5 years period [23]. They also
described both materials as

HWAMAarNbHO, NOKa3aTeNb NOTEPH
MMNaHTaTa 3Ha4MMO YMEHbLLUMIICS.
(cm. Tabnuupl 3 u 4).
AyTOnornyHas KocTb — 3T0 4acTo
MCNONb3yeMblil MaTepuar, KoTopblil
b1 MCCNeoBaH MHOTUMM aBTO-
pamu. OH MCMOMb3yeTCs B TEYEHNE
MHOTVX NET B OPTONEANYECKOA

1 CTOMATONOrM4eCKON X1pyprim

W IBNISIETCS OfHUM U3 NEPBbIX
MaTepuanoB Ans TPAHCMNIaHTaToB,
KOTOPbIE CTaNM NPUMEHSTCS AN
ayrMeHTauum kocTu. lNpenmyLue-
CTBO ayTONOMUYHOW KOCTW COCTOUT
B TOM, YTO OHa SBNSIETCS HE TOMbKO
OCTEOKOHAYKTUBHbIM, HO TaKXXe
OCTEOMHAYKTUBHBIM 1 OCTEOTEH-
HbIM MaTepuanom. B otnuume ot
KCEHOTEHHbIX UMM CUHTETUYECKMX
MaTepuanoB, OHa CNYXXWUT HE TOMb-
KO KapKacoM Ans BpacTaHus KOCTW.
AyTONOrMYHbINA KOCTHBIA MaTepuan
COAEP>XNT 0CTE0BNACTbI, KOTOPbIE

yAyYLWaKT (YopMUPOBaHNE KOCTY.
CuunTaeTcs, YTo 9T0 NPUBOAMT K
AyYLIEMy 3aXKMBEHUIO U fTyuLLEMY
pe3ynbTaTy ayrMeHTaumm KocTu,
4eM Npy1 UCnoNb30BaHUK No6oro
Lpyroro mMatepuana.

KceHoreHHbI MaTepuan He 06-
nafaeT aTUMU CBONCTBAMM, HO
TakXKe UMEET psif NPENMYLLECTB.
Ero ucnonb3oBaHne HaMHOr0
npoLwe, NoCKOMbKy He TpebyeT
LOMONHUTENBHOTO XUPYPrUYECKoro
BMeLLATENLCTBA AN 3a60pa KOCTH.
KpoMe T0ro, 910 naeanbHblii MoM-
OMPOBOYHbIN MaTepuan, KOTopbIi
He TaK 6bICTPO paccackiBaeTes, Kak
ayToNOrMYHas KOCTb.

OnHako nonyyeHune ayTonorMyHo
KOCTW CTOMATOMOrOM BO3MOXKHO
TOMBKO M3 MHTPAOPaANbHbIX KOCTHBIX
CTPYKTYp W, TakumM 06pasom, orpa-
HU4eHo. 3a60p KOCTH 13 rPeBHS
NOAB340LLUHON KOCTU, KaK 1y
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groups and subgroups

success rates

implant loss rates

perforation occurrence

total (reference)

94.2% (p<0.001)
227 of 241 augmented

sinuses

4.8% (p<0.001)
32 losses at 66
inserted implants

24.5% (p<0.001)
59 perforations at 241
augmented sinuses

no perforation

auto- and xenogenous material

smokers

non-smokers

pure xenogenous material

smokers

non-smokers

95.6% (p<0.001)
227 of 241 augmented
sinuses

95.8% (p<0.001)
136 of 142 augmented
sinuses

93.8% (p<0.001)
30 of 32 augmented sinuses

96.4% (p<0.001)
106 of 110 augmented
sinuses

95.0% (p<0.001)
38 of 40 augmented sinuses

100.0% (p=0.001)
10 of 10 augmented sinuses

93.3% (p<0.001)
28 of 30 augmented sinuses

4.5% (p<0.001)
23 losses at 514
inserted implants

3.8% (p<0.001)
16 losses at 420
inserted implants

9.7% (p<0.001)
10 losses at 103
inserted implants

1.9% (p<0.001)
6 losses at 317
inserted implants

7.4 % (p<0.001)
7 losses at 94
inserted implants

8.7% (p=0.016)
2 losses at 23
inserted implants

7.0% (p<0.001)
5 losses at 71
inserted implants

Table 3: This table shows the results of our investigation for all unperforated sinus membranes and is conform to the patient groups
of table 1. The upper line shows the reference group like in all other tables. Success and implant loss rates are shown for all stages
with significances in brackets. The results that failed the significance level are written in red and excluded stages marked in grey.

Tabnmua 3: Tabnnua nokasbiBaeT pesynbTaThl HALLEro UCCNEeA0BaHNs A BCEX HenepdopupoBaHHbIX CUHYCOBbLIX MeMOPaH 1 COOTBETCTBYET
rpynnam nauveHTos Tabnuubl 1. BepxHsist cTpoka nokasbisaeT pecpepeHcHyto rpynmy, Kak 1 Bo Bcex Apyrux Tabnuuax. Mokasartenu ycneLHocTm
BbINONHEHMS W MOTEPU UMMNAHTATOB NOKa3aHb! AN BCEX rpynmn, 3Ha4eHUs B CKoOKax. PeaynbTaTbl, KOTOpbIE HE AOCTUI AN YPOBHS 3HAYMMOCTH, OT-
MEYeHbl KPACHBIM, & UCKIIOHEHHbIE MPYMMbl — CEPbIM.

equivalent options. A clear and
reliable answer to the question,
which material is the best, is
hard to find, because many fac-
tors influence the success of
augmentation and implantation
procedures. The results of our
study show a small but notice-
able advantage of autologous
bone graft. Especially the im-
plant survival can be improved
by adding autologous bone.
The study of Hatano et al. also
investigated a great number of
patients that were treated with
a combination of autologous
and xenogenous bone [24].
They had no comparison to
other materials, but achieved

a comparable implant survival
rate to our study with 94.2%.
Summarizing all results and
present literature, a small

superiority of autologous bone
seems to exist. Anyhow, also
the augmented sinuses with
pure BioOss® had sufficient
success rates, so that no gen-
eral recommendation can be
defined. At least it should not
be unmentioned that in our pa-
tients, only small cavities were
treated with pure BioOss®. All
larger cavities were additionally
filled with autologous bone.
This may also influences the
results and may decreases
the differences between both
materials. The current litera-
ture has no consensus about
advantages of the different
augmentation materials. If

the possibilities are given to
perform an augmentation with
autologous bone and without
too high technical effort, this

MHOTMX NaLMEHTOB B HALLIEM uCCTie-
[OBaH!H, BbIMOMHAETCS YEMOCTHO-
NMLEBLIMUA XMPYPramu.

HecMOTps Ha To, 4TO CyLeCTByeT
MHOT0 aNnbTepHATMB, ayTONOr1yHas
KOCTb BCe eLLe sBnseTcs 6e3onac-
HbIM 1 HAZIeXXHbIM MATEepUanom s
ayrMeHTauuM CUHYCOB, Kak onucan
Wilkert-Walter ¢ coasT. B 2002 roay
(18). B oTnnume ot aToro uccneno-
BaHus, Nkenke n Stelzle paccmo-
Tpenv B 2009 rogy 21 cTathbio 0
Martepuanax Ans TpaHcnaHTaummn
W Onucanu, YTo ayTonoruyHas
KOCTb He uMeeT npenmyLlecTs (19).
B 2007 ropy Aghaloo u Moy Takxe
NOMbITANNCb HANTY CYLLECTBEHHbIE
NPenMyLLECTBA B PA3NNYHbIX Ma-
Tepuanax s 0CTeonnacT1ku no-
CPELCTBOM PA3MELLIEHNS KOCTHbIX
nockyToB Ans nepecafku (20). Oxm
He HaLLM CYLECTBEHHbIX NPenmMy-
LLeCTB Ans Kakoro-nmbo mMatepuana

W ONUCanu NPOLECC ayrMeHTaumm
KaK 3aBUCSLLNIA OT XUPYPruveckom
TEXHWKN.

B cBoem nccnegosadum Ghanaati
CO COaBT. TaKXXe M3y4anu noka-
3aTeNM YCNELWHOCTM NPUMEHEHNS
matepuana BioOss® ans perene-
pauum KOCTW B MONOCTYW CHHYCA Y
NauneHToB € pakoM NonocTh pTa
(21). OHK BbISIBUIM 3HA4UMbIE
nokasaTenm yCnewwHOCTH Npume-
HeHus ans BioOss®, a Takoxe ans
CUHTETMYECKOr0 MaTepnana Artoss
Nano Bone®, npu 3ToM BioOss®
MPOLEMOHCTPMPOBAN MUHUMASTb-
Hble MpenMyLLecTBa.

Al Nawas n Schiegnitz ony6nuko-
Banvm B 2014 rofy meTa-aHanms, B
KOTOPOM WCCNEe0BaMMCH Pasnnuns
MEXZy ayTOreHHOM KOCThIO U
KOCTHO3aMeLL oMK MaTepuana-
MU (22). 10 X MHEHMIO, pasnnuns
MeXZy 3TUMK MaTepuanami oTcyT-
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groups and subgroups

success rates

implant loss rates

perforation occurrence

total (reference)

perforation

auto- and xenogenous material

smokers

non-smokers

pure xenogenous material

94.2% (p<0.001)
227 of 241 augmented
sinuses

89.8% (p<0.001)
53 of 59 augmented sinuses

89.4% (p<0.001)
42 of 47 augmented sinuses

86.4% (p<0.001)
19 of 22 augmented sinuses

92.0% (p<0.001)
23 of 25 augmented sinuses

91.7% (p<0.001)
11 of 12 augmented sinuses

4.8% (p<0.001)
32 losses at 66
inserted implants

5.9% (p<0.001)
9 losses at 152
inserted implants

5.4% (p<0.001)
7 losses at 129
inserted implants

5.3% (p<0.001)
3 losses at 57
inserted implants

5.6% (p<0.001)
4 losses at 72
inserted implants

8.7 % (p<0.001)
2 losses at 23

24.5% (p<0.001)
59 perforations at 241
augmented sinuses

smokers

non-smokers

100.0% (p=0.205)
3 of 3 augmented sinuses

88.9% (p<0.001)
8 of 9 augmented sinuses

inserted implants

0.0% (p=0.090)
0 losses at 7 inserted
implants

12.5% (p<0.001)
2 losses at 16
inserted implants

Table 4: Analogous to table 3 it shows all results for the perforated sinuses. The first line is taken as reference for easier compari-
son. Excluded results are written in red and marked in grey.

Tab6nuua 4: AHanorudHo Tabnuue 3, 3Aechk nokasaHbl BCe pe3yNbTaTbl AN CMHYCOB ¢ Nepd)opupoBaHHbIMI MeMopaHami. Mepsasi CTPoKa CryskuT
pechepeHcHbIM 3HaueHeM Anst 60siee MPOCTOr0 CPABHEHUS!. VICKNIoUEHHbIE PesynbTaTbl 0TOGPAXEHb! KDACHBIM LIBETOM Ha CEPOM OHE.

possibility should be used to
get optimum results. It seems
that a combination of autolo-
gous and xenogenous material
combines two advantages.
Xenogenous materials are
more resistant against resorp-
tion and so have a supporting
effect to the autologous mate-
rial that would be superior in
bone formation. The additional
costs and expenses need to be
weight up against the clinical
improvements. This also can
be an important point of patient
consultation.

The Influence of Smoking
Like mentioned above, our
results failed to yield sufficient
and significant results that
clearly show the influences

of smoking on the prognosis

of sinus lifts. This is mainly
caused by the small sample
sizes of the final differentiation
groups where smokers and
non-smokers are listed sepa-
rately. Notwithstanding the
results show that the lowest
implant loss rates can be found
for those patients who are non-
smokers, where no perforation
of the Schneiderian membrane
occurred and autologous bone
was used additionally (1,9%
implant loss rate p<0.001).

Conclusion

Especially for the implant sur-
vival, but also for the success
of the sinus augmentation, a
difference between autologous
and xenogenous material was
detected. The groups where a
combination of autologous and

CTBYIOT, XOTS UMM HE OLIEHMBAN0Ch
BMNsAHME JpYruX (hakTopos.

C 2015 ropa Lutz ¢ coasT Takxe
uccneposanu BioOss® v ayToreh-
HYIO KOCTb B Ka4eCTBe MaTepuanos
AN ayrMeHTaumn Npu yCTaHoBKe
168 uMnnaHTaToB B TeUeHue

5 neT (23). OHu Takxe onucanm
06a mMaTepuana Kaxk 3KBUBaNeHT-
Hble BapuaHTbl. TpyaHO HalTKH
YeTKMiA 1 060CHOBAHHbIV OTBET Ha
BOMPOC, Kakon MaTepuan ABnseTcs
yYLLMM, MOCKONbKY Ha yCneLu-
HOCTb BbINOJIHEHWS dyrMeHTaLmm

W UMANIaHTaLUMU BAMSIOT MHOTME
(hakTopbl. PesynbTaTthl HaLLEero uc-
CrnefoBaHNs NoKasblBaKT HEBOSb-
LLOE, HO 3aMeTHOE NMPEeNMYLLECTBO
ayTONOrNYHOr0 KOCTHOrO MaTe-
puana. OcobeHHo B cnyyae ero
[06aBNeHNs K pyroMy Matepuany
MOXET 6bITb yryyLleHa BbIXuBae-
MOCTb MMNMaHTaTa.

Hatano ¢ coaBT. Takxe nccnegosan
60NbLLIOE KONMYECTBO NALMEHTOB, Y
KOTOPbIX MCMOMNb30Banach KoMOU-
HaLms ayTONOrN4HOM W KCEHOreH-
HO¥ KOCTU (24). OHW He NPOBOAMIN
CPaBHEHWS C APYruMK MaTepuana-
MM, HO BbISIBUIIM COMOCTaBUMYHO C
HalLMM UCCNeaoBaHWEM BbiXWBae-
MOCTb uMnanTara 94,2%.
CymMmupyst Bce pesynbTaThl 1 npef-
CTaBEHHYO NUTEPATYPY, MOXKHO
CKasaTb, Y4TO MPEMMYLLECTBO
ayTONOMMYHOM KOCTU BCE XKE CyLue-
cTBYeT. B TO e BpeMst ayrMeHTa-
LiMs CMHYCOB TONbKO MaTepnanom
BioOss® 1MeeT J0CTaTOYHbIN
nokasaTefb yCnewHOCTH BbINon-
HEHus.

o KpaiiHei Mepe, CneayeT yno-
MSIHYTb, 4TO Y HaLLMX NALMEHTOB C
HeOOMbLLMMM MONOCTSAMM NpUME-
HANCs ToNbko MaTepuan BioOss®.
A Bce 60MbLUME NONOCTH Obln
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xenogenous bone was used
showed higher success rates
for the sinus augmentation and
lower implant loss rates (table
3 and 4). The use of pure xen-
ogenous graft material should
be considered when the bone
harvesting is not possible, too
expensive and uneconomic.
For perfect results, the use of
autologous material in combi-
nation with xenogenous mate-
rial should be preferred.
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3anosHeHb! ayTONOMMYHON KOCTbHO.
70 TaKXXe MOXET BIMATb Ha pe-
3yNbTaT U HUBENMPOBATb PA3NNUMs
Mex gy 060MMK MaTepuanamu.

B coBpemeHHoI nuTEpaType HeT
€[MHOr0 MHEHNS 0 MpenMyLLe-
CTBax pasfMyuHbIX MaTepuanos Ans
ayrmeHTauun. Ecnm ectb BO3MOX-
HOCTb MPOBECTY ayrMeHTaLNIO
ayTONOMMYHOM KOCTbH 663 0C00bIX
TEXHUYECKMX YCUIWA, ee CrieayeT
1CNONb30BaTb AN MONyYEHNs on-
TUMarnbHbIX pes3ynbtatos. Ckopee
BCEro, 410 KOMBMHaLWS ayTono-
TMYHOTO W KCEHOTEHHOM KOCTH
coyeTaeT B cebe npeumyLLecTBa
o6oux MaTepuanos. KceHorenHble
Matepuansl 60f1ee yCToMumMBbI K
abcopbumm 1, Takum 06pasom,
0Ka3blBAOT NOALEPXKMBAIOLLMIA 3ch-
(DEKT Ha ayTONOrNYHbIA MaTepuan,
4TO ABNSETCS NPEUMYLLECTBOM MpH
(hopMMpOBaHMM KOCTM.
Heo6x0auMo LOMNONHUTENbHbIE
(hMHaHCOBbIe 3aTpaThbl conocTa-
BUTb C OXXMAAEMbIMM KIIMHUYECKAM
Pe3ynbTaToM. JTO TAKXKE MOXET
6bITb BaXKHbIM MOMEHTOM NpH
KOHCYNbTaLmMK nauneHTa.

BnusHue Kypenus

Kak 6bI10 YNIOMSIHYTO BbILLE, HaLLK
pe3ynbTaThl He fanu 4OCTaToY-
HbIX 1 3HAYMMbIX CBULETENLCTB,
KOTOpbIE SCHO NOKAa3bIBa N Obl
BAUSIHME KyPEHUS HA MPOrHO3 MO-
Cre BbINOMHEHNS CUHYC-NIUATUHTa.
OT0 B OCHOBHOM 06YCNOBNIEHO
HENPE3EHTATUBHOCTbHO BbIGOPKY B
KOHEUHbIX rpynnax, rae pasfeneHsi
KypuAbLLmMKK 1 Hekypswme. OHaKko
OHM NOKA3bIBAKOT, YTO Camble

Department of Oral and
Maxillofacial Surgery
Heinrich Heine University
Duesseldorf

Moorenstralte 5

40225 Duesseldorf, Germany

Henrik.Holtmann@med.uni-duesseldorf.de

OpanbHas xupyprus

HU3KKE NoKa3aTenu noTepyu UM-
nnaHTaTa MoryT 6biTb 06HAPYKEHI
Yy HEKYpSAILLMX NauveHTos, 6e3 nep-
chopaunm Mem6paHs! LLIHaiinepa v
C ayrMeHTaumen ¢ UCnomb30BaH1eM
ayTonornyHas KocTu (nokasaresnb
noTepW MMNNaHTaTa CocTaBnseT
1,9% p <0,001).

3aknioyeHue

B xone nccnegosaHue 6binm
06HapY>KeHb! pasnuunsg Mexxay
ayTONOrNYHbIM U KCEHOTEHHbIM
Marepuanom, 0Co6eHHO OTHOCK-
TEMbHO BbIKUBAEMOCTH UMMNIaH-
TaTa v yCrewHOCTM BbINOHEHNS
ayrMeHTauum.

B rpynnax, B KOTOpbIX MCMOMb30Ba-
nack KOMOUHAaLMS ayTONMOTMYHOTO 1
KCEHOrEHHOro KOCTHO3aMeLLaroLLe-
ro MaTepuanos, 0TMe4anuch 6onee
BbICOKWE NOKA3aTEeNMN YCNeLHOCTH
BbIMOSTHEHNS ayrMEHTaLMN CUHYCa
1 60nee HU3KMe NoKasaTenm noTe-
pv umnnanTatos (Tabnuua 3 v 4).
Mcnonb3oBaHue 0HOr0 KCeHoreH-
HOro MaTepuana cnegyeTt pac-
CMaTpuBaTh B TeX Cyyasix, Koraa
nomy4eHne ayToNnor1yHon KOCTM
HEBO3MOXXHO, CIMLLKOM AOPOro 1
HEaKOHOMUYHO. [1ns nony4eHus
OTNIMYHOTO pesynbTara NpeanoyTH-
TeNbHbIM SBNSETCS UCNONb30BAHNE
ayTONOTMYHOM KOCTU B COYETaHNM C
KCEHOreHHbIM MaTepuanom.
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German Medical Online
* www.german-medical-online.com e

The Who's Who of the Medical World

The healthcare sector is one of the world’s
fastest growing industries.

Whereas some countries are ambitiously
working on improving their healthcare
systems, patients throughout the world set off
to find the best possible medical treatment.

Whatever you are looking for in the medical
field — find it in the German Medical Online

Portal.
(@ Jrw oSy
Jrogis Get connected to the Leading Hospitals,
) Media apipment Medical Centers and Medical Specialists.
() [t Companio Find the Best Suppliers of Medical Equipment,
) Tont ond Vvl MedTech, Instruments and more.

With the access rate of more than 999.000

per month German Medical Online is a

leading medical business portal - a fascinating
global marketplace.

For direct information on your cell phone,
jump to the web page with detailed information:
www.german-medical-online.com




e
I

o T

KLOSTER
GRAFSCHAFT

SPECIALIST HOSPITAL
FOR PNEUMOLOGY AXD
ALLERGUILOGY

[MIOET
sl 4

FLINIK LM
& 1
i [

LMU

Hospitals Clinics
= H] Medical Centers

s o LI D
£ Reining

Cfars
Heidelberg University Hospital

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

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 Dermatology and Allergy TUM

Department of Dermatology and Allergy Biederstein,
Technical University Munich

Specialist Hospital Kloster Grafschaft

Specialist Hospital for Pneumology and Allergology

University Hospital for General, Visceral and
Transplantation Surgery

Experienced excellence center for abdominal organ
transplantation and surgical oncology.

Department of Pediatric Surgery, University Medical
Center Mainz, Germany

Neurosurgical Clinic, Ludwig-Maximilians-
University Munich-Grosshadern

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



German  Hewewo)
Medical wmemumHcion
Journal RYOHAN

International Partners THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY 3apy6e)KHb|e napTHepr

Trade Fair and Congress Partners

{:] IMF International Medical Forum 17.04. - 19.04.2019
. MF Medicine Innovations

International Exhibition
Kyiv, Ukraine

For more information please visit: medforum.in.ua

& Middle East Middle East Laboratory and 18.04. - 20.04.2019
LABORATORY AND i i
2 DLAGNOSTICS CONGRESS Dlagnostlcs Congress 2019
a®s  16.20 Aril 2018 | Dubal, UAE Dubai, UAE

For more information please visit: www.dildc.com

KIHE 15.05. - 17.05.2019

25th International Healthcare Exhibition
Atakent Exhibition Centre, Almaty, Kazakhstan

For more information please visit: www.kihe.kz

® Iran Health June 2019

International Exhibition
N Teheran, Iran
iran health

For more information please visit: en.iranhealthexhibition.org

Eurasian Orthopedic Forum (EOF) 28.06. - 29.06.2019
The Eurasian Orthopedic Forum (EOF) is a major international event

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

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

Turkmen Health 20.07.-22.07.2019

International Exhibition and Scientific Conference
Ashgabat, Turkmenistan

For more information please visit: www.turkmenhealth.com
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Trade Fair and Congress Partners

Medical Fair Thailand 11.09. - 13.09.2019
9th International Exhibition on Hospital, Diagnostic, Pharmaceutical,
MEDICAL Medical & Rehabilitation, Equipment & Supplies
M FAIR Bangkok, Thailand
THAILAND For more information please visit: www.medicalfair-thailand.com

Oman Health Exhibition & Conference 23.09. - 25.09.2019

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

For more information please visit: www.omanhealthexpo.com

UzMedExpo 25.09. - 27.09.2019
,ﬂ,‘ INTERNATIONAL HEALTHCARE EXHIBITION
Uz EdEX o Uzexpocentre, Tashkent, Uzbekistan

For more information please visit: ieg.uz/ru/exhibitions/uzmedexpo

BIHE 05.11.-07.11.2019

DI - Azerbaijan International Healthcare Exhibition
11 Baku, Azerbaijan

For more information please visit: www.bihe.az

MEDLAB The Saudi International Medlab Expo 10.12. - 12.12.2019
Bxpﬂ Riyadh International Convention and Exhibition Center

THE SAUDI INTERNATIONAL MEDLAB EXPO Riyadh, Saudi Arabia

For more information please visit: www.saudimedlabexpo.com

SAUDI¢z=ese=l Saudi International Pharma Expo 10.12.-12.12.2019
INTERNATIOMNAL  Riyadh International Convention and Exhibition Center
PHARMA EXPO Riyadh, Saudi Arabia

For more information please visit: www.saudipharmaexpo.com




For more information
about hospital planning
scan this QR Code with
your sma rtphone.

Hospital Planning Alliance Ltd.
Germany - U.A.E.

»

Hospital

Hospital Planning, Building and Managing
Made in Germany

Project Development © Consultancy © Design
Architecture = Engineering © Management Structures
Quality Management « Hospital Certification
State-of-the-Art Solutions

www.hospital-planning.com



