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Medical Treatment in Germany

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

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

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

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

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

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

Dear Reader,

The health care sector has
developed to become a key in-
dustry sector on an internation-
al scale. Today, countries offer-
ing first-rate medical care are
faced with global competition
and set high standards. This
applies to both medical tourism
and medical equipment, in ad-
dition to the establishment of
entire medical infrastructures
as well as the transfer of medi-
cal knowledge.

Medical tourism is the umbrella
term for patients who visit an-
other country to receive medi-
cal treatment. They do so for
various reasons, for example
because the treatment abroad
is better or more affordable or
because of the longer waiting
times in their home countries.

The number of patients
seeking medical treatment in
Germany continues to increase
steadily. The share of patients
from Russia and from the Gulf
States, who are expecting to
get better medical treatment

in Germany than at home, is
particularly high.

The confidence in the capabil-
ity of German medicine is very
high throughout the globe. For
a reason: Like no other country,
Germany has a dense network
of outstanding and committed
hospitals, university hospitals
and affiliated hospitals as well
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as privately run hospitals,
medical-scientific institutes,
research establishments and a

world-class health care system.

This is unique worldwide.

In the German Medical Jour-
nal, medical professionals

and medically interested and
motivated readers will find
interesting specialist articles
from all medical disciplines as
well as independent and up-to-
date information. To patients
who come to Germany for
medical treatment, the German
Medical Journal offers valuable
decision-making support and
guidance.

The German Medical Journal
represents German medicine
internationally, giving it a voice.

Enjoy your
German Medical Journal

Nadine Baume
Managing Director

[loporue yutarenu!

34paBoOXpaHeHne CTaHOBMTCS
O[IHOW W3 KIOYEBBIX OTPACNEN
9KOHOMUKM MEXAYHAPOAHOr0
3HayeHmns. CeroaHs cTpaHbl,
npesnararoLne NepeoKNacCHyto
MEeZMLMHCKYH NOMOLLb, CTanKuBa-
t0TCS C rNo6anbHOM KOHKYpeHuUnei
W yCTaHaBNMBAIOT BbICOKWE CTaH-
[apTbl. ATO KACAETCH U MESNLIMH-
CKOrO TypHU3Ma, 1 MEANLIMHCKOrO
060pyA0BaHMs, U CO3AAHMS BCEA
MeJMLMHCKON MHCPACTPYKTYpHI, a
TaKXXe pacnpoCTpaHeH!s MeaULIMH-
CKMX 3HaHWI.

MeBMUmMHCKMiA TYpU3M SIBRSETCS
06LENPUHSATBLIM TEPMUHOM NS TEX
NauneHToB, KOTOPbIE NOCELLA0T
APYTyH CTpaHy, YTobbI Nony-

YUTb MEANULIMHCKYO MOMOLLb. OHu
LENAT 3T0 MO Pa3HbIM NPUYMHAM,
HanpyUMep, NOTOMY YTO NIeYEHME 3a
py6exxom 605ee Ka4eCTBEHHOE MK
6onee [OCTYNHOE, UMK M3-3a JONTO-
rO BPEMEHM 0XKMAaHNS onepaLmii B
CBOWX CTPaHax.

Yucno naumeHToB, 06paLLaroLmMXCs
3a MeNLMHCKOA MoMOLLbHO B [ep-
MaHmI0, HeYKIOHHO pacTeT. [ons
naumeHToB U3 Poccun 1 13 cTpaH
Mepcuackoro 3anmBsa, 0Xuaar-
wx nonyunTs B epmanmm 6onee
Ka4eCTBEHHOe, YeM y cebst aoma,
neyeHne, 0COBEHHO BbICOKA.

YBEPEHHOCTb B BO3MOXHOCTSIX
HEMELIKOW MeMLMHBI 04eHb CUNbHA
Mo BCceMy 3eMHoMy wapy. MpuunHa

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

OT pepakumm

9TOMY CnefyroLas: Kak H1 ogHa
Opyras cTpaHa B Mupe, ['epMaHus
MMEeT ryCTyH0 CETb NPEKPACHbIX,
OPMEHTUPOBAHHbIX Ha pPe3ynbTar
OONbHULL, YHUBEPCUTETCKMX KITMHUK,
YaCTHbIX MEJULIMHCKNX Yupexne-
HUWIA, HAy4YHO-UCCNef0BaTENbCKMX
WHCTUTYTOB, @ TAKXXE CUCTEMY
30paBo0XPaHeHns MUPOBOro Knac-
ca. EAMHCTBEHHYI0 B CBOEM pofie
BO BCEM MMpE.

B Hemeukom MeauunHckoM XKyp-
Hane, MeauuUnHCKune NpoheccuoHa-
Tl M YATATENN, UHTEPECYHOLMECS
MeAULMHON, HAAYT NHTEPECHBIE
CTaTby CNELNannucToB No BCEM
MEAULMHCKUM JUCUMNAMHAM, a
TakXXe HOBEWLLYH M aKTyanbHyH
MeIMLIMHCKYO MHCpopmaumto. [Ans
NauneHToB, KOTOPbIE NPUE3XAIOT B
['epmaHmio Ha nevenne, Hemeukui
MepmumHekuiA XXypHan npeana-
raeT LIeHHY0 MOMOLLb B MPUHATUMN
PeLLEHNA U MHGOPMALIMOHHYIO
NOALEPXKKY.

Hemeukuii Meanumtekmin XXypran,
SBNASC FONOCOM HEMELKOW MeAu-
LiMHbI, OCTOHO NPEACTaBNsEeT ee
Ha MEXXAyHapOAHOM YPOBHE.

[MonyuuTe yROBONLCTBUE OT
HemeLKoro MeanLmMHCKoro
XypHanal

Nadine Baume
Managing Director
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The German Centre for Paediatric and
Adolescent Rheumatology (DZKJR) at the

Paediatric Hospital Garmisch—Partenkirchen

Being Europe’s largest specialised centre for paediatric and
adolescent rheumatology, the DZKJR has devoted itself to its
specialty for 60 years. The treatment takes place on the basis

of the “Garmisch Treatment Concept”. This holistic concept
combines medical, nursing, physical and psychosocial aspects as
well as education at our hospital school. Our modern and inter-
disciplinary treatment concept enjoys an excellent international
reputation. Optimum treatment and alleviation of pain are carried
out using our range of interdisciplinary therapeutic services under
the direction of internationally renowned specialists.

We have our own swimming pool for physical therapy as well as
for swimming and playing in warm water.

We also have many years of experience in the treatment of
non-inflammatory diseases of the musculoskeletal system,

for example rare orthopaedic diseases and postoperative reha-
bilitation as well as chronic pain syndromes in childhood and
adolescence. In this respect, we closely collaborate with the

BG Unfallklinik Murnau (Trauma Centre), which is internationally
renowned. The paediatric hospital’s unique location in Garmisch-
Partenkirchen, situated at the foothills of the Bavarian mountains,
also deserves special mention.

Services offered by the DZKJR:

- Diagnosis and treatment of rheumatic diseases in children
based on the “Garmisch Treatment Concept”

- Inpatient and outpatient support

- Orthopaedic technicians

- Specialist consultants (ophthalmologist, orthopaedist, dentist,
orthodontist, dermatologist)

- Infrared saunas

- 3D gait analysis

- Naturopathy

- Swimming / Therapy pool

- Hospital school

- Experimental education and hippotherapy

- Accommodation for parents

- Online discussion forum

German Centre for Paediatric and Adolescent Rheumatology
Paediatric Hospital Garmisch-Partenkirchen
Gehfeldstr. 24, 82467 Garmisch-Partenkirchen, Germany

Phone: +49 —(0)8821 — 701-0
Fax:  +49-(0)8821 73916

www.rheuma-kinderklinik.de “ Zentrum firSchmerztherapi
info@rheuma-kinderklink.de ——

Deutsches Zentrum fiir Kinder- & Jugendrheumatologie
Zentrum fiir Schmerztherapie junger Menschen

Hemeukwuid LeHTp [leTckoi 1 NOAPOCTKOBOM
peBmatonoruu (DZKJR) B leTckoi
6onbHuue Mapmuw-NapTeHkUpxeH

-

Byayun KpynHenLMM creumanuanpoBaHHbiM LEHTPOM B EBpone B 06nacTu
LEeTCKOW 1 nogpocTkoBoid pesmatonorun, DZKJR yxe B TeveHne 60 net
MNOCBSLLEH TOJbKO 3TOMY HanpaBieHnto MeanLmMHbI. JleveHne npoBoanTCs Ha
OCHOBE «JleuebHoi koHLenuwmn "apmuiua». 31a XonueTuyeckas KoHUenuus
BKIIOYAET MeAULIMHCKIIA, (OU3MUECKMiA 1 NCUXOCOLMANbHBIE aceKTbl, & TakXKe
06y4eHue B Hallen 60MbHUYHOM LLIKONE. Halua COBpeMeHHas U MeXancLUMnn-
HapHas KOHLenuus neveHns UMEET OTIMUHYH0 MEXAYHAPOAHYIO penyTauuto.
OnTtumansHoe neyeHme 1 obnerdeHne 601 Mbl MPOBOANM, UCMONb3YS
LUMPOKMIA CMIEKTP MEXANCUMMIMHAPHBIX TEpaneBTUYECKUX MEPOMPUATMIA NOA
PyKOBOJCTBOM BCEMWUPHO M3BECTHbIX CMELNANNCTOB.

Y Hac ecTb COBCTBEHHDIN 6acceitH ANs PU3NYECKON Tepanuu, a Takxe Ans
nnaBaHus 1 NPOBEAEHNS U B TENNoi BOAE. Mbl Takoke MMEEM MHOMONETHUA
OMbIT NEYEHNS HEBOCMANMTENbBHBIX 3a601€BaHNI OMOPHO-ABUraTENBHOMO
annapara, HanpuMep, PeAKUX OpTONeanyeckux 6onesHen, u nocneonepaLm-
OHHOIA peabunuTaLmm, a TaKKe XPOHNYECKMX 6OMNEBbIX CUHAPOMOB B IETCKOM
1 MOAPOCTKOBOM BO3pacTe. B 370l 0611acTh Mbl TECHO COTPYAHMYAEM C BCE-
MMPHO U3BECTHON KNMHWKOM, Tpasmatonoriyeckim Lertpom BG Unfallklinik
MypHay. YHuKanbHoe pacnonoxeHue AeTckon 60MbHULbI B ropoae apmuLu-
[TapTeHKMPXEH, KOTOPbIKA HAXOAUTCS NPEAropbaX basapckux rop, Takxe
3aCny>XnBaeT 0co60ro ynoMuHaHms.

MepauuuHckue yenyru, npegoctasnsemble DZKJR:

- [lnarHocTuka u neveHne peBMaTNHECKMX 3a601EBaHMIA Y AeTel 1
noApOCTKOB B COOTBETCTBUM C «J1e4ebHOM KoHuenuueit Mapmuiua»

- CTauvmoHapHas v ambynaTopHas Tepanus

- OpToneanyeckas mactepekas

- KoHcynbTauum cneumanuctos (opTonesa, opransmonora,
cTomartonora, OpTOAOHTA, AepmaTonora)

- MHdbpakpacHas cayHa

- 3D aHanu3 noxoaku

- Hatyponatus

- MnaBatenbHbIi / JlevebHbin 6acceiH

- BonbHWYHas Wwkona

- OKcnepuMeHTansHoe 06y4eHue 1 unnoTepanus

- Paamellenue poanTeneit

- VHTepHeT-thopyM Ans 06CyXAeHHS

Prof. Johannes-Peter Haas,
MD, Medical Director
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Interventional Cardiology

Ass.Prof. Dr. Ingram Schulze-Neick, MD
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Introduction

Pulmonary hypertension
remains a devastating disease
despite the advent of multiple
new medications in inhaled,
oral, and intravenous form.
Clinically, most patients suffer
from the sequelae of right
heart failure, which also is the
leading cause of death.

In some patients however, with
very reactive pulmonary vas-
cular disease, acute right heart
failure may present as syncope
and lead to a premature death
despite normally good right
heart function. The pathophysi-
ology of both forms - acute and
chronic decompensated forms
- include chronic venous con-
gestion and a lack of systemic
forward flow, due to inter-
rupted transcapillary forward
flow on the pulmonary capillary
level. Echocardiographically,
this becomes visible as a bulg-
ing of the right atrial septum
into the left, in the presence of
a huge, dilated right and small,
banana-shape left ventricle.

Historically, it has been ob-
served that patients with
an atrial septal defect (ASD)

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

show longer survival despite
comparable disease sever-

ity. The ASD offers several
circulatory advantages for the
pathophysiology of right heart
failure. First, as it allows right
to left shunt, it offloads the
large venous system from high
pressure, alleviating organs (i.e.
liver, abdomen) and reducing
the clinical symptoms of right
heart failure (aszites, edema,
etc.).

The same is also true in the for-
ward way, in that the ASD of-
floads the failing right ventricle
from high preload, therewith
allowing this ventricle to return
to the more favourable part of
the Frank Starling curve with
better economics of the single
heart beat, and consequential
myocardial recompensation.
Even more important are how-
ever the systemic effects, as
the right to left shunt feeds the
left ventricle and the systemic
blood volume. The augmented
blood volume leads to an
increased cardiac output and
thereby increased oxygen and
nutritient delivery, albeit it may
be somewhat desaturated, and
cachexia and acute systemic
hypotension in syncope are
effectively counteracted.

BeepeHue

JlerouHas runepTeHans octaeTcs
TSKENbIM U3HYPAIOLLMM 3a601e-
BaHWEM, HECMOTPS HA MOSIBNEHNE
MHO>ECTBA HOBbIX NepOpanbHbIX,
BHYTPUBEHHBIX 1 UHransiMOHHbIX
npenapaTos.

KnnHnyeckn 60MbWWMHCTBO nauu-
€HTOB CTPAZatoT OT NOCNEACTBUIA
MpaBO>XeNy[04KOBON CEPAEHHOMN
HEAO0CTATOUHOCTH, KOTOpas ABNS-
€TCS OCHOBHOM NPUYMHON CMEPTN.
OpnHaKo y HekOTOpbIX NAUNEHTOB
C PEaKTUBHbIM IErOYHbIM CO-
CyauCTbIM 3a60N€BaH1eM ocTpas
NPaBOXXENY[0UKOBAs CepaeyHas
HEAOCTATOYHOCTb MOXET MPOsB-
NATHCS Kak 06MOPOK 1 MPUBOAUTb
K NPEXAEBPEMEHHON CMEPTH, He-
CMOTPS Ha HOPMAbHYHO PYHKLMIO
npasbix OTAENOB cepaLa.

Matoduanonorus 0benx hopm

- OCTPOW U XPOHUYECKOMN JEKOM-
MEHCMPOBAHHOM - BKIOYAET
XPOHUYECKMiA BEHO3HbIN 3aCTOM

1 HEAOCTATOUHbII CUCTEMHBII
noCTynaTeNbHbIA KPOBOTOK U3-3a
MPEPbIBUCTOTO TPAHCKAMUINSPHOTO
KPOBOTOKA Ha NEr04HOM Kanumnsp-
HOM ypoBHe. pu axokapamorpa-
(hun BbISIBNISIETCS BbINSUNBAHME
MEeXNpeaCcepAHON NeperopoLKu
BAIEBO, MPU HANIMYMM OTPOMHOTO,

Kapauonorus

PACLUMPEHHOrO NPaBOro W He-
60/bLLIOr0 6aHAHOBUAHOTO NIEBOMO
Xenyaouka.

McTopmuecku 6b110 3amMeyeHo,

4TO Yy NAUMEHTOB C AECHEKTOM
MEXNPEACEPAHON NePeropoaKm
(OMIIT) otMeyaeTcs 6onee anm-
TenbHas BbDKMBAEMOCTb, HECMOTPS
Ha THKecTb 3abonesaHus. MM
06eCcneunBaeT HECKOMbKO Mpe-
UMYLLIECTB ANs KPOBOOOPALLEHNS
Npu NaTOHU3NONOr K NPaBOXKENy-
[0YKOBOW CEPAEUHON Hea0CTaTOu-
HOCTU. Bo-nepBbix, 9T0 NPUBOANT
K 06pa3oBaHuIo LWyHTa cnpasa
HaneBso 1 pasrpyxaet 60MbLLYH
BEHO3HYH CUCTEMY OT BbICOKOrO
[aBneHus, 06neryas CoCcTosH1E
OpraHoB (neyeHu, 6pHOLLHOM Mo-
10CTH) W YMEHbLUAET KMHUYECKNE
CYMNTOMbI NPABOXXENYA0HKOBOM
HE0CTaTO4HOCTH (AaCUNTbI, OTEKM
nT. 4.).

To >xe camoe npoucxoanT 1 B
APYrOM HanpaBJieHUM, MOCKOMbKY
OMIM pasrpy>xaeTt U3MeHeHHbIN
npaBblif Xenyao4eK OT BbICOKO-

O KOHEYHOr0 ANaCcTONNYECKOrO
[aBNeHNs, TEM CaMbIM NO3BONSAS
3TOMY XXenyaouKy BEpHYTbCS B 60-
nee 6naronpUATHYH YacTb KPUBOM
®patka -CtapanHra ¢ nyyen ako-
HOMMKOWN CEPLEYHOr0 COKpaLLEHHS
W nocnenytoLLen pekoMneHcaumei
Muokapaa. Elue BaxHee cuctem-
Hble 3EKTI, MOCKOMbKY LUYHT
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Fig. 1: Details of the AFR®-device.

a: The frontal view from the left atrial side
shows the circular shape with the central
hole of the device.

b: The oblique view from the right-atrial side
shows the connection hub to the delivery
cable which is identical to the delivery set of
the Occlutech Flex II1® device family.

c: The lateral view delineates the flat profile
of the device, here a device with 2 mm
thickness.

d: After implantation into a standard atrial
septum the fluoroscopy sows the flat profile
of a device with a 5 mm thickness (marked
“x1") between the disks and 6 mm fenes-
tration width

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY
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Puc. 1: letanu yctpoiictea AFR®.

a: BBEpXY Cnesa: (hpOHTaNbHbIN BUL CO CTOPOHBI
NeBOro Npeacepanst AEMOHCTPUPYET Kpyriyio
hopMy C LieHTPpaNbHbIM OTBEPCTUEM.

b: BBEPXY CMpaBa: HaKJIOHHbIV BIG CO CTOPOHbI
npasoro NpeAcepAns NokasblBaeT COeanHeHNe
BTYJIKW C NPOBOAHWKOM, KOTOPbIE MAEHTUYHbI
HabopaM [ns ycTaHOBKM yCTPONCTB CemeicTea
Occlutech Flex I1°.

C: BHW3y cneBa: 60KOBOW BIA AEMOHCTPUPYET
NA0CKUA NPOIb YCTPOCTBA, 3AECh Er0
TOMLUMHE 2 MM.

d: BHU3Y cnpasa: nocrie nMnaaHtTauum
YCTPOICTBA B MEXNPEACEPAHYIO NEPeroposky
hnoopocKonust NoKasblBaeT NAOCKMIA Npodub
C TONLUMHON 5 MM (0603HaUEHHBIN «X1») MeX Y
AMCKaMu 11 C 6 MM OTBEPCTHEM.

Based on this observation, bal-
loon atrioseptostomy has been
recognized since the early

80s as an effective means to
decompress the right hart and
to enable systemic blood flow.
However, the results usu-

ally have disappointed due to
early closure and uncontrolled
rupture of the atrial septum
with acute and detrimental hy-
poxemia. The overall success
rate by using blade/balloon
septostomy, stent placement,

Amplatzer fenestrated ASD
devices are however disap-
pointing; the re-occlusion rate
is high when fenestrations
are used with a diameter of 5
mm or less and when there is
a high amount of surrounding
material in place.

Balloon septostomy has
therefore fallen into disregard,
although it was able to pro-
long survival in patients with
pulmonary hypertension. In

CrnpaB HaNeBO NUTAET NEBbIA XENY-
[0YEK M 06ECneUMBAET CUCTEMHBIN
06bEM KPOBM.

YBennyeHHbli 06beM KPOBK
NPUBOANT K YBENNYEHMIO CepaeY-
HOro BbIBPOCA W, 33 CYET ITOrO, K
YBEIMYEHNIO JOCTABKM KUCNOpOaa
W NUTaTENbHbIX BELLECTB, X0TS
KPOBb MOXET 6bITb He J0CTaTou-
HO HaCbILLEHHON KUCNOPOAOM, 1
9(heKTMBHO NMPOTMBOLENCTBOBAT
NPV KAXEKCUW 1 OCTPOI CUCTEMHOVA
TUNOTEH3MW NPy 06MOpOKE.

OcHoBbIBasiCb Ha 3TOM HabnOAe-
HUW, BannoHHas aTpUOCenTOCTOMMUS!
(BAC) 6bina npusHaxa ¢ Havana
80-x rofioB Kak aphekTBHOE
CPEACTBO ANs AEKOMMPECCHM npa-
BbIX OT/ENOB CepALa 1 obecneve-
HUSI CUCTEMHOTO KPOBOTOKA.

OnHako pesynbTaTthbl 06bI4HO pa3o-
4apoBbIBANM M3-3a PaHHEro 3aKpbl-
TWS OTBEPCTUS U HEKOHTPOMPYE-
MO0 Pa3pbiBa MEXMPEACEPAHOM
NeperopoaKku C pa3BUTUEM CTPOIA 1
nary6HON rMMoKCEMIM.
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an attempt to address this
problem, interventionalists
have combined devices to
create a makeshift solution for
this problem, such as poking

a hole into an available ASD
occluding device, or to provide
a vent with the help of insert-
ing a coronary stent into it. The
results were mechanically not
very convincing, but demon-
strated the need for a proper
solution.

Similar pathophysiological
assumptions can be made

for severe left heart failure

— both with preserved ejec-
tion fraction (i.e. diastolic left
heart failure, HFpEF) and those
with reduced ejection fraction
(i.e systolic left heart failure,
HFrEF). In addition to the
reduced cardiac output, these
patients predominantly suf-

fer from left atrial congestion,
dilatation and secondary pul-
monary congestions, clinically
presenting as shortness of
breath and secondary pulmo-
nary edema in severe decom-
pensation. Pressure relief of
the congested left atrium by
mechanical measures (i.e. cre-
ating a defined, small ASD) has
been shown as a promising
therapeutic approach to reduce
the pulmonary venous conges-
tion, shortness of breath, pos-
sibly the need of loop diuretics
and increasing quality of life
and exercise performance. The

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

reduction of preload of the left
ventricle has to be targeted to
a small level to minimize the
reduction of cardiac output —
therefore a dedicated ASD of
about 8-10 mm is the manage-
ment of choice.

Recently, Occlutech (Sweden),
have developed a purpose built
and industrially made device
which consists of the basic
structure of their ASD occluder,
but consists - in contrary to

the ASD closure devices — of
only a fenestration of varying
diameters (6-10 mm) secured
by two discs (Fig 1). Here, we
will present 4 different patients
who have been provided with
this device on a compassionate
use basis for severe right and
left heart failure. The device is
currently off-label, but studies
to obtain European CE-marking
are underway beginning in
December 2016 under the
guidance of our department
here at the LMU, Munich.

Patients, Methods and
Results

Ethical advice was sought with
the local ethical committee,
and all patients received the
AFR-device as acute ultima
ratio compassionate treatment,
with informed and signed con-
sent obtained beforehand. The
following patients are reported
in consecutive order and

O6Lywii nokasarenb YCneLwHocTH
BbINOMHEHWS HOXEBOW / 6aNNOHHOM
CENTOCTOMMM, PA3MELLEHNS CTEHTA,
(hEHECTPMPOBAHHOIO YCTPOKCTBA
Ans yctpaHenus OMMM Amplatzer,
TaKXe pa3o4apoBbIBAET: NOKa3a-
TeSb PEOKKIHO3MN BbICOK MPU Bbl-
MOJHEHWN OTBEPCTUIA ANaMETPOM

5 MM 1M MEHee 1 Npu Hanuuum
60MbLLOr0 KONMYECTBA OKPYXKaK0-
LLMX UX TKAHEN.

[MoaToMy 6annoHHas cenTocToMUS
He Nony4mna W1poKoro npuMeHe-
HWsl, XOTS NpoLefypa bbina cnocod-
Ha NPOANNTD XKMU3Hb Y MALMEHTOB C
NIErOYHON rUNepTEH3ME.

YT00bI peLumMTh 3Ty Npobnemy
WHTEPBEHLMOHUCTbI 06bEANHUAN
4Ba yCTPOICTBA: HanpuUMep, € no-
MOLLbHO MPOAENbIBAHMS OTBEPCTUS
B OKKJtoAepe ans 3akpbitia AN
VNN BBELLEHNS B HEFO KOPOHAPHO-
ro cteHTa. PedynbTathl Obinu He
04eHb YO6EANTENbHBIMU MEXaHNue-
CKM, HO MPOAEMOHCTPUPOBANM BO3-
MO>XHOE HanpaBJieHNE PELLEHNS.
Mono6Hble NaToOhU3MONOrniecKne
MPEANON0XKEHNS MOTYT ObITh
cAenaHbl 1 Ans TSHKENON NeBOXXe-
NyA0YKOBON HEAOCTATOUHOCTH, KaK
C COXpaHeHHo (pakumeil Boibpoca
(JTHc®B), T0 ecTb ¢ anacTonnye-
CKOW NEBOXXENy[04KOBON HeA0CTa-
TOYHOCTBHK), TaK M C YMEHBLLEHHOM
(paxumen Bbibpoca (JIHy®B), To
€CTb C CUCTONMYECKON NIEBOXKENY-
LOYKOBO HE[OCTATOYHOCTBHO.

B LonOnHeHWe K yMeHbLUEHMIO
CEPAEYHOr0 BbibpOca y Takux na-
LIMEHTOB, B 6OMBLUMHCTBE Cy4aeB,
0TMEYaeTCs 3acTOW B NEBOM Npeg-

Kapauonorus

cepauu, ero aunarauns u BTopuy-
Hble 3aCTOWHbIE SBNIEHNS B NErKuX,
KIMYHWYECKM NPOSBASIIOLLMECS Kak
OfbILLKA M BTOPUYHBIA OTEK NErknx
NPy TSHKENOW AEKOMNEH ALK,
MeTon MEeXaHU4ecKoro CHUXEHMS!
AaBieHnst B 3aCTOWHOM JIEBOM
npeacepauu, Hanpumep, ¢ Nomo-
b0 co3aanus Hebonbioro MMM,
nokasan cebs Kak nepcrnexkTMBHbIi
TepaneBTUYECKUiA MoAXo4 ANs
YMEHbILLEHNS 3aCTOS B NErO4HbIX
BEHaXx, OfbILLKM, CHKEHUS NOTpe6-
HOCTW B NETNEBbIX AMypeTUKaX,
MOBbILLIEHWS KAYECTBA XXN3HM U
(hM3NYECKON aKTUBHOCTM.
YMeEHbLLEHWE KOHEYHOrO Ana-
CTONMYECKOrO AABNEHNUS NEBOM
XKENyLouKe LOMKHO 6bITb HE6Ob-
LUWM, 4TOBbI CBECTU K MUHUMYMY
CHVKEHWE CepaeyHOro BbIOGPOCa,
noaToMy ucnonb3osanue AMMM,
pa3mep KOToporo cocTasnser
0K0no 8-10 MM, SBISIETCA METO0M
Bbl6opa.

HepnasHo Komnanus Occlutech
(LLBeuns) paspaboTtana cneunans-
HO CKOHCTPYMPOBAHHOE W MPOMBbILL-
NIEHHO U3rOTOBAEHHOE YCTPONCTBO,
OCHOBOM KOTOPOr0 ABJISETCA
OKKItoAep Ans 3axkpbitnsa MMM,
HO, B OT/IMYME OT HErO, UMEtoLLEee
0TBEPCTME PA3NNYHOr0 AnameTpa
(6-10 MM) MEXX LY LBYX CKpEnIeH-
HbIX guckos (Puc. 1).

B cTaTbe Mbl NpeacTaBuUM 4-x
Pa3/MYHbIX NALUEHTOB C TSXENON
NpaBOoXXeNy[04KOBON W NEBOXE-
NyA04KOBOM HE[OCTATOUHOCTBHO,
KOTOPbIM 6bII0 YCTAHOBAEHO 3TO
YCTPOWCTBO C Lienbto 6n1aroTBopu-
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Fig. 2: Patient with severe decompensated right
heart failure due to an operated ventricular septal
defect in childhood.

a: situation before BAS and AFR-implantation

(see text) with huge right atrium and ventricle, and
sgashed left atrium and ventricle.

b: situation post intervention with the AFR device
in place (RED ARROW), and better filling of the left
sided heart structures

represent well the spectrum of
diseases and age treated in our
division. All AFR devices had
been donated by OCCLUTECH
company, Helsingborg, Swe-
den.

Case 1

A 35-year-old adult male
patient presented in severe
right heart failure with due to
late postoperative pulmonary
hypertension. He had a ven-
tricular septal defect repaired
aged nine. He was in NYHA
functional class IV+, short of
breath at rest, with pronounced
venous congestion at his legs,
massive ascites, and renal
failure requiring daily dialysis.
Pulmonary vasodilating therapy
included 4 different agents us-
ing subcutaneous, inhaled and
oral administration. Echocardi-
ography demonstrated the typi-
cal features of decompensated

right heart architecture with
very low right ventricular and
low left ventricular contractility,
a huge and very trabeculated
right ventricle which squashed
the left ventricle to a banana
shape, with the ventricular sep-
tum in massive curvature into
the left ventricle, and a huge,
8 cm measuring right atrium,
and a left atrium where the
atrial septum touched the left
atrial free wall. There was se-
vere both tricuspid and pulmo-
nary valve regurgitation.
Cardiac catheterization con-
firmed very restricted circula-
tion. By pointing the Brocken-
brough needle from the middle
of the atrium into the direction
of the left atrial appendage,
where the left atrium showed
some remaining lumen, it was
possible to safely puncture the
atrial septum and very gradu-
ally perform a balloon atriosept-

o
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Puc. 2: nauneHT ¢ TSXenoi AeKoMNeHCMpoBaHHO NPaBo-
XXenyao4KoBOM HEAOCTATOYHOCTLIO BCAEACTBIE OnepaLmm
no NOBOAY AedheKTa MeXOKeny4o4K0BOM Neperopoakm B

LETCKOM BO3pacTe.

a: Jlesas ctopoHa: coctosiHue nepef bBAC u AFR-
UMMNaHTaumen (CM. TEKCT) C OrPOMHbIM MPaBbIM Mpefcep-
[MeM 1 >Xenyaodkom, caBneHHbIMK NeBbIM Npeacepanem

N Xenyao4kom.

b: lMpaBas CTopoHa: COCTOsHWE NOCNE YCTaHOBAEHNS
yctpoiicTea AFR (KPACHAS CTPEJIKA), nyywwee 3anon-

HEHWe N1eBbIX 0TAENOB cepala.

TeNbHO-MCNbITATENLHOrO UCMOMb-
30BaHMS.

B HacTosiee BpeMms yCTPONCTBO
eLLe He 3aperucTpupoBaHo, M-
CNEeIoBaHus C LENbH NONMy4eHus
esponeiickon CE-cepTudpmkanmm
Hauanuco B fekabpe 2016 roga nog
PYKOBOACTBOM HALLEr0 OTAENEHNS
B KNMHWKe YHuBepcuTeTa Jloasur-
Makcumunman, LMU B MioHxeHe.

MaumeHTbl, METOABI N
pe3ynbTaThbl

KnuHuueckne nccnenoBaHms 6binu
0106pEHbI MECTHOM 3TNYECKOM KO-
MWUTETOM, BCE NaLMEHTbI NOY4MNN
ycTpoicTo AFR B kauecTse 6naro-
TBOPUTENbHON Tepanum 0THasHUS,
nocne NOANMUCaHNs MHEOPMMPOBAH-
HOro cornacus.

MauneHTbl NpeACTaBNEHbI B Mo-
pAAKE UX MOCTYNNEHNS B KIMHWKY,
11 XOPOLLIO JEMOHCTPUPYIOT CMEKTP
BO3PaCTOB NaUMEHTOB 1 3a6ore-
BaHWid, KOTOPbIE NIEYaTCS B HALIEM

oTAenenun. Bee yetpoiicTea AFR
Oblmm 6ecnnaTtHo NPesoCTaBmneHb!
komnanuen OCCLUTECH, enb-
cuH6opr, LLBeuus.

MaumeHT 1

35-NETHUIA MYXXUMHA C TSXKENOK
NpaBOoXXeNyn04K0BON HeaoCTa-
TOYHOCTbHO BCIEACTBUE NO3AHEN
NOCneonepaLmoHHON NEro4HOM
runepTeH3uu. Y Hero 6bin fedexT
MEXOKENYL0UKOBO NEPEropoaKm,
YCTPaHeHHbIiA B BO3pacTe AeBSATH
net. Y naumeHTa 6bina cepaeyHas
HEAOCTATOUYHOCTb (PYHKLUMOHANBHO-
ro knacca IV + no NYHA, ofbliwka
B NOKOE, BbIPAXXEHHbI BEHO3HbIN
3aCTO B HUXKHMX KOHE4YHOCTAX,
MaCCMBHbIA acumT, noveyHas
HEAO0CTaTOUHOCTb, TPebytoLLas
€>XXeHEeBHOro ananuaa. Jlerounas
Ba30AWNaTauUMoHHas Tepanus
BK/KOYana 4 pasnuyHbIx npena-
pata, KOTOpble NAUMEHT nonyyan
MOAKOXHO, NepopasbHo U B popMe
WHransuum.
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Fig. 3: Same patient as in Figure 2, demonstrating situation

before and after intervention, with the shunt through the AFR

device apparent in color Doppler imaging (right image) in the

long axis image. Note aortic regurgitation in the middle of the

picture, the AFR device directly under it with the right-to-left
shunt occurring through the device into the small left atrium.

ostomy. Postinterventionally,

a good right-to-left shunt was
present. The patient returned
to the ward in stable condition.
Unfortunately, over the course
of the next seven days, the
created atrial defect gradu-

ally closed down to merely a
Tmm opening. It was therefore
decided to repeat the BAS and
secure it with an AFR device.
Thus, a second cardiac cath-
eterization was performed.
After interventional preparation
by BAS as described, an AFR
device with 8 mm fenestration
was deployed and anchored
without problems. Postinter-
ventionally, a strong right-to-left
shunt could be demonstrated
through the fenestration (see
Fig. 2 and 3).

Over the course of the next
days and weeks, the patient
experienced a gradual stabiliza-
tion and even slight recovery.

Creatinin levels fell, indicating
improved renal function, and
renal dialysis could be reduced
and was eventually was with-
held entirely. The ascites also
improved, and overall clinical
status improved to NYHA

[I-Ill. Two months following
these interventions, he was
lung transplanted successfully.
During the operation, while he
was receiving a lung transplant,
there was intraoperative shunt
reversal through the device's
fenestration to be observed,
and the shunt device showed
a left to right shunt when the
transplantation operation had
been finished successfully.
When checked last time, now
more than 6 months after AFR-
device implantation, he was
very well indeed, in functional
class NYHA I, with his entire
intracardiac architecture having
recovered almost to normal.

Puc. 3: TOT Xe NaumneHT, 4To 1 Ha pUC. 2, AEMOHCTPUPYIOLLMIA COCTOSHNE
[0 W NOCre BMeLLaTenbCTBa, C LWYHTOM Yepes ycTpoiicTso AFR npu
LYBETOBOM [J0N/IEPOBCKOM MCCNEA0BaHNM (MpaBoe U300paxeHue) no
ANMHHOM ocu. O6paTUTE BHIMAHIME HA a0PTasIbHYHO PErYpPruTaLmio B
CepeanHe pucyHKa, ycTpoictso AFR npsMo NoA HM C LLYHTOM cripaBsa
HaneBso, NPOXOAALLUMM Yepes3 YCTPOWCTBO B HEBONbLLOE NeBOe Npeacep-
ave.

Oxokapavorpadus nokasana
TUNWYHYIO APXUTEKTYPY AEKOMMNEH-
cauuv npaBsbIX 0TAEN0B cepaua :
0Y€Hb HU3KYH COKPATUTENBHYIO
Cnoco6HOCTb NPaBOro M NEBOT0
XKENYAO0YKOB,

OFPOMHBbIi 1 04EHb TpaBexynu-
POBAHHbIA NPaBbIA Xenyaovex,
KOTOpbI AechopMMpOBan NEBbIN
XENy[o4eK 10 6aHaHOBMAHOM hop-
Mbl, CUITbHYH KPUBU3HY MEXOKE-
NyA04KOBOW NEPEropoaKu BHyTPb
NEeBOT0 Xenyao4Kka, orpoOMHOe
8cM-0Boe NpaBoe npeacepane,

W NeBO€ NpeAcepame, B KOTOPOM
MEeXNpeacepaHas neperopoaka ka-
caeTcs CBOOOLHOM CTEHKM NIEBOro
npeacepans. A Takxe BbIpaXeH-
HYIO PErypruTaumio TpKyCnmaab-
HOrO W NIErOYHOro KnanaHa.

KateTepuaauns cepaua nog-
TBEPANNA 04eHb OrPaHNYEHHbIN
KPOBOTOK. [Tpu HanpasneHu uribl
BpokeH6po ¢ cepeanHbl Nesoro
npeLcepans B NpuaaTok, rae nesoe

NPEACEPANE NOKA3AN0 HEKOTOPbIN
OCTaBLUMIACA NPOCBET, MOXHO 6bIN0
6e30MacHo NPOKONOTb NPeaceps-
HY0 NePEroposKy M NOCTENEHHO
BbINonHUTL BAC.

lMocne npouesypsl 06pasosancs
BbIP&XXEHHbIiA LLYHT CnpaBa Hare-
BO. lMaumeHT BepHyncs B nanaty B
CcTabunbHOM cocTosiHum. K coxane-
HUIO, B TEYEHWE CrIeayHOLLNX CEMM
AHel co3aanHblid [IMIIN noctenek-
HO 3aKpbINCSA 40 OTBEPCTUA B 1 MM.
[MoaToMy 6b110 NPUHATO PeLLeHme
nosTopuTb BAC 1 3adhmkcnpoBaTh
ee C nomoLbio yetpoicTaa AFR.

lMaumeHTy 6biNa BbINOMHEHA BTOPAs
kareTepusaums cepaua. MNocne
BbinonHeHus BAC, 6b110 yenewHo
Pa3BEPHYTO M 3aKPENEHO YCTPON-
¢80 AFR ¢ 8-MM cheHecTpaumen.
Mocne npouenypsl Yepes 0TBep-
CTus 3apaboTan MOLLHbIN LUYHT
cnpasa Haneso (cM. Puc.2 u 3).

B Teuerue cnepytowmx aHen u
HefeNb COCTOsHME NauneHTa
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Fig. 4: Patient with Fontan anatomy. The angiography pictures
are based on the typical extracardiac Fontan with a 20 mm
extracardiac conduit (Fig. a: a.p. view, Fig. b: lateral view).
After the contrast material has been passing through the
pulmonary circulation, the exact topographic location of the
right sided pulmonary veins and the left atrium is visualized
(Fig. c: ap. View, Fig. d: lateral view). The round tip of the
pig-tail catheter inside the Fontan tunnel indicates the po-
tential area for transseptal puncture, to be directed from the
systemic venous into the left atrial direction, ie. posterior and
somewhat towards the left side.
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Puc. 4: MauweHT ¢ aHaToMneir DoHTEH. AHruorpadmyeckme n3obpaxe-
HMS NOKa3bIBAIOT TUNNYHBIN SKCTPaKapAnanbHblii GOHTEH ¢ 20MM 3KCTpa-
KapananbHbIM KaHasnoM (puc. a BBEPXY Criesa - BUZ CBEpXY, puc. b ceepxy
cnpasa - Bug cOoky). [ocne Toro, kak KOHTPaCTHbI MaTepuan npoxoauT
uepes3 NeroYHbI KPOBOTOK, BU3Yanu3npyeTcs TOHHOE Tonorpacyeckoe
pacronoXeHue Npasblx GOKOBbIX NIEr0YHbIX BEH 1 NIEBOTO MPEACepans
(puC. ¢, BHM3Y CneBa: BUA CNIepean, PUCYHOK d, BHM3Y cnpasa: Bia cOoky).
Kpyrnblil HaKOHEYHWK kaTeTepa BHyTpKM TyHHeNs DOHTEH yKasbiBaeT Ha
NOTeHUManbHyto 0611aCTb TPAHCCENTaNbHOW NYHKLMK, C HAMPaBEeHNeM
OT CUCTEMHOr0 BEHO3HOTO KPOBOTOKA B NEBOE MPEACepane, T.e. C3am U
HECKOMbKO BIEBO.
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Case 2

An 8-year old school girl pre-
sented because of recurrent
syncope, increasing in frequen-
cy and severity, due to moder-
ate pulmonary hypertension

in intervals. She was in good
physical condition without the
signs of heart failure. However,
her exercise tolerance was
reduced with stopping to take
a short rest after one flight

of stairs. She was on a triple
combination of pulmonary
vasodilators including the fre-
quent inhalations with iloprost.
As she was very needle phobic
and already silently depressed,
any more invasive therapy was
out of the question for her.
Echocardiography showed
moderate pulmonary hyperten-
sion which was confirmed at
cardiac catheterization, without
overt signs of right heart func-
tion.

The BAS and AFR implantation
were performed in combined
fashion at the same cardiac
catheterization session and
proved to be unproblematic
and without complications. She
was discharged after 3 days in
accordance with our protocol
for uncomplicated interven-
tions.

During further follow-up, ie
more than 6 months, she

had not experienced a single
further syncope. It had been
possible to stop the inhaled
iloprost which had been a great

burden to her. However, she
also experienced an increase

in exercise performance, and
gained psychological robust-
ness and happiness which the
parents continued to praize

to us. She was able to run
upstairs four flights, with hardly
noticible desaturation.

Case 3

A young male adult of 25 years
presented with deteriorating
failing Fontan circulation. He
had Goldenhar syndrome and
severe scoliosis. He had the di-
agnosis of complex congenital
heart disease, where a series
of open heart operations had
established at 15 years of age
a Fontan type physiology of
his circulation, which is driven
by a single heart ventricle,
while the venous return flows
passively directly through the
lung. This physiology, in his
case, had chronically failed the
last 5 years despite maintained
good single ventricle function.
As a consequence of this, he
had protein losing enteropathy,
recurrent pleural and abdominal
effusions, and signs of chroni-
cally low blood circulation with
exercise tolerance of less than
200 m during the 6-minute
walking test, and was in func-
tional WHO class .

Previous cardiac catheter had
demonstrated venous and
pulmonary arterial pressure of

MOCTENEHHO CTabUNM3NpoBanoch

W [iaxKe 0TMeYanock HebonbLuoe-
yfnyuLeHe. YpoBeHb KpeaTuHUHa
CHU3WIICS, YTO YKa3bIBano Ha yiyy-
LUeHWe (OyHKLUMM MOYEK, MOITOMY
NOYeYUHbIiA AUann3 6bin CoKpaLLeH,
11 B KOHEYHOM WUTOTe NOHOCTHHO
OTMEHEH.

AcumT TaKKe yMeHbLUMACS, a 06-
LUWIA KIIMHUYECKWIA CTaTYC yyyLInm-
€51 40 ChyHKUMOHAMBHOrO Knacca
[I-l no NYHA. Yepes asa mecsua
nocne aToro BMeLLaTensCTea na-
LiMeHTY 6Bbina ycreLuHo nposeaeHa
TpaHcnnaHTauus nerkux.

Bo Bpewms onepauum no TpaHc-
naaHTauum nerkoro, Habnraanocs
WHTPaonepaLnoHHOe nepeHanpas-
TNIEHME LLYHTA Yepes 0TBepCTHe
yCTpOMCTBA W 06pa3oBaHue LWyHTa
CneBa Hanpaso, Korfa onepaums
Obina yCMeLLHO 3aBepLUeHa.

Bo Bpems nocneaHero obcneso-
BaHus Yepes 6 MecsLes nocne
UMmnnaHTaumm yctpoictso AFR,
NauWeHT XOPOLLO cebs YyBCTBOBAN
C (hYHKUMOHAMbHBIM KNaccom |1 no
NYHA, npu 9ToM BHyTpUCepaeyHas
apXMTEKTYpa BOCCTAHOBWMACH NOY-
TW 0 HOPMAsbHOrO COCTOSHNS.

MaumeHT 2

8-NeTHsS LWKOMbHMLA C NOBTOPS-
toLMMUCS 0OMOPOKaMK, YacToTa

1 CTeNeHb TSHXKECTH KOTOPbIX
yBENn4MBanach BCreacTane
YMEPEHHOW JIer04HOM rMNepTEH3NN
B nepepbIBax. [lesoyka 6bina B
XopoLuem hu3n4eckoM COCTOSHUN
6e3 NpU3HAaKOB CEPAEUHO Heao-
CTaTOYHOCTH.

TeM He MeHee, ee TONepaHTHOCTb
K (on3nueckun ynpaxHeHnsim boina
CHW>XXeHa, OHa 0CTaHaBnMBanach,
4TO6bI OTAOXHYTh, MOCNE 0AHOMO
nponeTa necTHuubl. MauueHTka
neymnack ¢ NOMOLLbH KOMOUHALM-
el Tpex NeroYHbIX Bazoaunararo-
POB, BKJIKOHas 4aCTble MHransaumm
unonpocTa.

MMockombKy y AeBOYKM Bbina gobus
K MHBEKLMSAM W1 OTMEYanach yme-
peHHast Aenpeccusi, He Moo BbITh
W peun 0 6onee HBA3MBHOM Tepa-
nuu. 3xokapavorpacums nokasana
YMEPEHHYHO NETOYHYIO rnepTeH-
3110, KOTOpas Bbina NOATBEPKAEHA
npv KaTeTepu3aumy cepaua 6e3
SIBHbIX MPU3HAKOB HapyLUEHUS
(hyHKUMM NpaBbIX OTAENOB cepaLa.

BAC v umnnaxTauns AFR nposoau-
nack KOMOMHMPOBAHHbLIM CMOCO6OM
BO BpeMs kaTeTepuaauuy cepala v
Obina BbINoSHEHa 6€3 OCOXHEHW.
OHa 6bina BbinucaHa vepes 3 oHs

B COOTBETCTBUM C HALLMM NMPOTOKO-
IOM NpY HEOCNOXXHEHHBIX BMELLA-
TeNbCTBAX.

Bo Bpems nocnepytoLLero Habio-
[ieHus B TeyeHue bonee 6 MecsLes,
06MOpOKYM He oTMevanucs. Ctano
BO3MO>XHbIM OTMEHMTb MNOMPOCT,
KOTOPbI AEBOYKA NMNOX0 Nepe-
Hocuna.

OHa TaKkxe CMOrna BbIMOMHATL
60bLUe (HU3NYECKUX YNPAXKHEHWI,
€e MCuXoNor1yeckmii CTaryc ynyu-
LUKNCS, O YEM CBMAETENbCTBOBAM
[0BOJbHble POANTenu. Tak, oHa
MOT1ia MOAHSATHCA NO NECTHMLE HA
yeTbIpe NpofeTa ¢ eBa 3aMeTHOM
pecarypaumen.
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24 mmHg and end-diastolic
ventricular pressure of 12
mmHg, resulting in a calculated
pulmonary vascular resist-
ance of 4-5 WU*m?2. He was
therefore on dual pulmonary
vasodilating treatment, without
clinical success. As the next
step would have been either
heart-lung transplantation or

a complex Fontan-take-down
operation, an attempt was
justified to provide a fenestra-
tion to the Fontan circuit which
is an accepted method both
immediately postoperatively
and in the later course.

The physiologic principle of
creating a fenestration in the
Fontan circuit is identical to
that of the BAS, by creation of
a defect from the right venous
side into the systemic atrial
side. Technically, this demand-
ed creating a connection from
the part of the superior caval
vein between its connection to
the extracardial Fontan conduit,
and its connection to the right
pulmonary artery, to the atrium
of the single ventricle.

In our case, delineation of the
exact anatomy required several
angiographies as transesopha-
geal echocardiography was

not helpful due to the severe
scoliosis, and enabled a clear
understanding of the right
pulmonary artery, the superior
caval vein, and the Fontan
conduit, and the left atrium

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

(see Figure 4 and 5). Then, a
puncture through the inferior
wall of the connecting superior
caval vein between the pul-
monary artery and the conduit
area into the left atrium was
achieved, secured with a stiff
wire, and gradually balloon-
dilated to a diameter of 8 mm,
eventually allowing the inser-
tion of a 12 F long sheath into
the left atrium. Then, the AFR
device was pushed through the
long sheath, letting the distal,
left disk of the device deploy
in the left atrium, which was
then pulled back against the
left atrial wall. Then the sheath
was retracted into the pulmo-
nary artery, thereby setting free
the proximal, right disk of the
AFR device. Further angiogra-
phies before and after final re-
lease of the AFR device proved
its correct position. A strong
right-to-left shunt was present
through its fenestration, and
the transpulmonary pressure
gradient decreased from 12
mm Hg to 6 mmHg.

During the weeks follow-

ing these interventions, the
patient’s ascites disappeared,
and pulmonary vasoactive
medication was reduced,
diuretics were stopped. When
last checked more than 6
months post implantation, the
AFR device remains in situ and
patent. The patient’s systemic
saturation was 91%, with a 6
min walk test of 480 m, and

MauueHT 3

Monofoi MyxunHa B Bo3pacTe 25
NET NOCTYNWA C YXYALLEHNEM KPO-
BOOOpALLEHNs B KOHTYpe DOHTEH.
Y Hero 661 cuHapom onaeHxapa u
CUMbHbI CKOMUO3.

TaKoKe y Hero 6b1s1 COXHbIN BPOX-
AEHHbI NOPOK cepaua, No nosoay
KOTOpOro B 15-neTHemM Bo3pacTe
Obinia NpoBELEHa Cepusi onepauni
Ha OTKPbITOM CEpJLE U BbINOMHEHa
MoANhMKaLmMs KpoBOOBpaLLEHUS
DOHTEH, NpK KOTOPOM UCTIONL3YET-
CS OLMH XXENyL0YEK, a BEHO3HbIi
BO3BPAT NPOTEKAET NACCUBHO Ye-
pe3 nerkue. B TeueHne nocnegHux
5 net 9Ta cpmsnonorus y naumeHTa
NOCTENEHHO yXyALlanach, HECMO-
TPS Ha NOAJEPKaHNE XOPOLUEH
DYHKLMW >KenyouKa.

Bcnenctsue 3T0ro y HEro 6binu
9HTEPOMATUM C NOTEPEN NPOTENHA,
PeL ANBMPYIOLLME NNEBpabHble

1 a6AOMMHANbHbIE BbINOTHI U
NPU3HAKK XPOHWYECKON Hefo-
CTaTO4HOCTY KPOBOOGPALLEHMS C
TONEPAHTHOCTLHO K (h13NYECKON
Harpyske meHee 200 M B TeyeHue
B-MUHYTHOrO TECTa C X04b60 1
(YHKUMOHaNbHBIM Knaccom |11 no
BO3.

MNpefblaylias kateTepusaumns
CepALa NpoAEMOHCTpUpOBarna Be-
HO3HOE U NEroYHoe apTepuanbHoe
[JaBreHne 24 MM PT. CT. U KOHeu-
HOE ANacToNMYECKOe AaBneHune
Xenynouka 12 MM pT.CT., uTO
06YCNOBUIO NEr04HOe COCYANCTOE
conpoTtuenexme 4-5 WU * M2,
MaumneHT nonyyan ABOWHYHO Neroy-
HYt0 Ba30unaTaLnoHHYo Tepanuio

Kapauonorus

6e3 KIMHNYECKOro ynyyerus. Mo-
CKOMbKY CriefyHoLLmMM Lwiarom Morna
Obl 6bITb TPAHCNNAHTaUMs cepaua
WA NErkoro MM KOMMEeKCHas
onepauus no yCTPaHEHWO KOHTYpa
DOHTEH, NOMbITKA BbINOSHUTL
theHecTpaumio B KoHType QOHTEH
Obina onpa.faHa, 1 ABnseTcs
NpUeMIeMbIM METOLOM NEYEHMS U
cpasy nocne onepavwu, 1 Ha 6onee
NO3AHEM aTare.

DuU3noNOrnvecKnin NPUHLMN
CO3/1aHus (heHecTpaumn B KOHTYpe
®oHTeH npeHTnyeH bAC: nyTem
CO3[aH1s 0TBEPCTUS C NPaBO Be-
HO3HOW CTOPOHbI B CTOPOHY NEBOMO
npescepans.

TexHuuecku 370 TPE6OBANO CO3-
[aH1s COEAMHEHNS YaCcTW BEPXHE
MOS0 BEHbI MEXAY €€ COEANHEHM-
€M C 9KCTPaKapAnanbHbIM KOHTY-
pom DOHTEH W ee COEANHEHNEM

C NpaBO¥ NEro4HON apTepuen,

C NPEACEPANEM eAMHCTBEHHOIO
XKeNynouKa.

B Hawewm cnyyae ans onpefenexus
TOYHOM aHaTOMMK NOTPEBOBANOCh
HECKOJbKO aHruorpadwmii (4pes-
NULLEBOAHAs 3x0Kapanorpadms
Obina 6ecnonesna u3-3a TAXeNoro
CKOMNO3a), KOTOpbIe fanu YeTKoe
NPEACTABNEHME O NPABOW NETO4HOM
apTepuu, BEPXHEN MO0 BEHE U
KOHTYpe DOHTEH, & TaKXXE O NIEBOM
npeacepamm (cM. Puc. 4 n 5).
3atem 6bin BbINOMHEH MPOKON
Yepes HKHIOK CTEHKY COeamHe-
HUS| BEPXHEWN N0 BEHbI MEX LY
NEro4HON apTepuei n 06nacTbto
KOHTYpa, B NIeBOE NpeACcepave,
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Fig. 5: Schematic illustration of the AFR-device implantation
in the Fontan patient. After exact delineation of the underly-
ing anatomy (Fig. a) a standard transseptal needle is inserted
from the internal jugular vein and the puncture is directed to
the left side posteriorally to gain access to the left atrium (Fig.
b). Thereafter a graded balloon dilatation is performed across
the puncture side (Fig. c). The maximal balloon diameter is
chosen 2 mm larger than the diameter of the planned AFR
device diameter. Finally the AFR-device of the desired size is
implanted.

Puc. 5: CxemaTtnyeckas nnntoctpaums umnnasTauum yctpoiictsa AFR y
naumeHTa ¢ ®oHTeH. Mocne TO4HOro OnpeAeneHns OCHOBHOM aHaTOMIK
(Puc. a) cTanpapTHas TpaHccenTanbHas uria BBOAUTCS U3 BHYTPEHHEN
SPEMHOIA BEHBI, 1 HANPABASETCS BNEBO K3aAu, 4T0ObI MONYYNTb FOCTYN
K neBoMy npefcepamto (puc. b). Mocne aToro BbINOAHAETCS 6annoHHoe
CTYNeHYaToe paclumpeHue npokona (puc. ¢). MakcumanbHbIin gnameTp
6annoHa Ha 2 Mm 60fbLUE NNaHUpyemoro 0TBepcTus B ycTpoicTae AFR.
3atem umnnanTupyetcs AFR-yCTPOICTBO XXenaeMoro pasmepa.

Kapauonorus
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Fig. 6: Result after implantation of the AFR-device for a Fontan
fenestration. The device is in place and nicely aligned with a flat
profile on both sides (Fig. a). After contrast injection, there is clear
evidence of the resulting right-to-left shunt across the centre of

the device (Fig. b).

desaturation during exercise
to 80%. Overall, clinical status
had improved to WHO func-
tional class II.

Case 4

A middle aged male adult of 56
years presented with symp-
toms of severe left heart failure
(FS < 10%, HFrEF) combined
with recurrent episodes of
decompensated right heart
failure. He was in functional
class NYHA IV. His diagnosis
was a non-compaction cardio-
myopathy of the left ventricle
and global impairment of heart
function. He admitted to be
listed for heart transplanta-
tion. He showed signs of both
left and right heart failure, and
remarkably so, severe recur-
rent ascites, which required
drainage of 4 to 8 L every 3 to
5 weeks. However, pulmonary
artery pressure were normal,
as was liver function. Echocar-

diography demonstrated the
features of non compacted left
ventricular myocardium, with a
fraction of shortening less than
10%, and an ejection fraction
of less than 20%. Cardiac cath-
eterization measured both pul-
monary wedge, left and right
atrial pressures to be 15 to 20
mmHg with normal pressures
in the pulmonary arteries.

A BAS was performed, follow-
ing which a 10 mm AFR device
was implanted. Both interven-
tional procedures were straight
forward and without complica-
tions. Following this procedure,
he was significantly clinically
better, and ascites drainage
was not necessary any more.
There is also mild recovery,
clinically he now is in NYHA
[I-111. As a result of his clinical
improvement, he accepted on
the transplant list, where he
remains when last checked.

Kapauonor

Puc. 6: PesynbTat nocne umnnantauum yctpoiictea AFR ans doeHecTpa-
Lmn KoHTypa QOHTEH. YCTPOIICTBO HAXOAMTCS HA CBOEM MECTE 1 XOPOLLO
BbIPOBHEHO C 06eux CTOPOH (puC. a, cnesa). Nocne BBEAEHMS KOHTpacTa
BMHO NPUCYTCTBMS LLyHTA CpaBa Haneso no LEHTPY yCTPOMCTBA (pUC.

b, cnpasa).

3aKpeneHa XecTkuit NPOBOAHNK, U
0TBEPCTWE NOCTENEHHO PacLUMPEHO
[0 fmameTpa 8 MM, 4TO No3BOAUINO
YCTaHOBUTb KaTeTep — MHTPO/bHO-
cep 12 F B neBoe npeacepave.

3atem ycTpoicTo AFR npoTon-
KHYNW Yepes kaTeTep, N03BoNss
AMCTaNbHOMY NEBOMY AMCKY
YCTPOWCTBA PA3BEPHYTHCS B IEBOM
NPEeLCEepany, 3aTeM OTTSHYN
Ha3aj 1 yCTaHOBMMW HANPOTVB
CTEHKM NeBOro npeacepams. 3atem
katetep Oblsl OTTAHYT B NIErOYHYH0
apTeputo, 1 TeM CaMbiM 0CBOBOANN
MPOKCUMarbHbIiA MPaBbIiA ANCK
ycTpoiicTea AFR. [anbHeiiwve
aHruorpaduu 1o 1 Nocre OKoHYa-
TENLHOr0 pacrpasneHns YCTPoit-
ctea AFR nokasan ero npasub-
HOE NonoXeHue. bbin co3paH
MOLLHbIA LYHT CripaBa Haneso, 1
TpaHCMybMOHANbHbIA FPAAMEHT
[aBleHns yMeHbLunncs ¢ 12 MM
pT.CT. I0 6 MM PT.CT.

B TeueHme Heckonbkux Heaesnb
nocne BMeLaTenbCTsa y nauueH-

Ta UCYE3 acuuT, [O3bl NIErOYHbIX
BA30aKTWBHbIX NPENapaTos Obiu
YMEHbLLEHbI, AMYPETUKN OTMEHE-
Hbl. [ocneaHee obcneaoBaxme
6onee 4YeM Yepes 6 MecsUeB nocne
umnnanTaumn AFR nokaszano, 4to
YCTPOWCTBO OCTAETCS Ha MECTE U
€ro NPOXOANMOCTb COXpaHeHa.
CuctemHas caTypaums naumeHTa
coctasuna 91% npu 6-MUHYTHOM
TecTe ¢ xoab60oii Ha 480 M, a pe-
caTypaums BO BpEMS yNpaXKHEHMS
- 10 80%. B uenom KnmHu4eckuii
CTaTyC yNyywnncs 4o (yHKLMO-
HanbHoro knacca |l no BO3.

MaumeHT 4

My>xunHa B Bo3pacTe 56 neT ¢
CUMMTOMaMM NEBOXKENYJ04KOBOA
HegocTatouHocTH (OC <10%,
JDKHy®B) B coueTanum ¢ peumnam-
BMDYIOLLMMW 3MM304aMK1 AEKOMMEH-
CMPOBaHHOW NPaBOXXeny[04KOBOM
CEPLEYHON Hel0CTaTOUHOCTH

IV dhyHKuMOHanbHOrO Knaccea no
NYHA. JuarHo3: HekoMnakTHas
KapamoMmonaTus NEBOro Xeny-
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Discussion

These 4 patients are unified to
have one common clinical fea-
ture — i.e. severe atrial conges-
tion due interrupted or limited
transpulmonary blood flow
(right sided congestion) either
acutely, at times or periodically,
or chronically in the presence
of right heart failure — or signs
of right heart failure due to left
atrial congestion.

CASE 1 demonstrates the
potential of the BAS/AFR-
device implantation to bridge
to transplantation by stabilizing
the hemodynamically com-
promised patient and allow-
ing even for some limited
recovery, making them better
candidates for transplanta-
tion. The newly designed AFR
device presented here may
have a similar mechanism and
functions like the formerly
available Amplatzer fenes-
trated ASD device that was
used in patients to relief atrial
congestion in failing ventricles
(Amin 2002). The device used
previously however had an
unfavourable device/hole rela-
tion with relatively small holes
(4 mm) compared to the large
discs. The AFR device used
here shows a relatively large
hole and less remaining left
and right-sided discs and no
thrombogenic patch material
inside the discs; this may pre-
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vent an early re-occlusion any
potentially decrease the risk
of rapid and excessive endo-
thelialisation.

CASE 2 points out the other
reason where the BAS/AFR-
device implantation is justified,
which is: a) acute (within sec-
onds or minutes) and transient
right heart failure, which may
typically occur in the begin-
ning of the disease. There is
still only moderate pulmonary
hypertension. The other reason
is b) combined global myocar-
dial depression with right heart
failure decompensating over
the course of days or weeks,
controllable only with more and
more pharmacologic support as
the heart disease progresses.
It is of important note that

the intervention not only take
away these effects of sudden
increases in venous pressure
by right heart decompensation
from the body. In addition the
increase in pulmonary vascular
resistance will lead to a repeti-
tive damage of right heart func-
tion as before, since offloading
of right atrial preload may occur
through the AFR fenestration.
Thus, both systemic body
recovery, and right ventricular
function recovery take place
and are the results of the BAS/
AFR interventions. As a result,
the patient does not only expe-
rience an absence of syncope
or heart decompensation, but

[04Ka C BbIPaXXEHHbIM HapyLLe-
HWEM (byHKUWKM cepaua. MauneHT
HaxXOANACS B NUCTE OXKMAAHNS HA
TpaHcnnaHTauuio cepaua.

Y Hero 6bInv NpU3HakK NeBo- U
NPaBOXXENY[O4KOBOW HeA0CTATOY-
HOCTM U, 4TO NPUMEYATENBHO,
TSOKeSble NOBTOPAKOLUMECS aCUNTBI,
KOTOpble TPe6OBan APEHUPOBaHHNS
C yjaneHueM oT 4 110 8 N1 XnaKocTH
kaxable 3-5 Hepenb.

OnHako faBneHue B NEro4HOM
apTepum 6bIN10 HOPManbHbIM, Kak 1
(PYHKUMS NeYeHn. Oxokapamnorpa-
hus NPOLEMOHCTPMPOBANa 0COBEH-
HOCTM HEKOMMAKTHOrO MUOKapaa
NEBOro Xenyaoyka ¢ dpakumen co-
KpaLleHns MeHee 10% 1 chpakumei
Bbl6poca MeHee 20%.
KareTepusaums cepaua nossonuna
N3MEPUTb KaK JaBNeHNe 3aKnuHu-
BaHWs B NErOYHON apTepuu , Tak

W NEBOE 1 NpaBoe NpejcepaHoe
[aBrnexue, cocTasnstollee 15-20
MM pT. CT., IPW HOPManbHOM JaBne-
HUM B NIErOYHbIX apTEPUSX.

Bbina BbinonHeHa BAC, nocne yero
UMNaHTMPOBaHo 10 MM yCTPOI-
cTB0 AFR. O6€ MHTEPBEHLMOHHbIE
npoueayps! 6binn BbINONMHEHbI 663
0CnoXHeHuiA. Mocne aToid npouesy-
Pbl y NaLUMEHTa 0TMEYANOCh 3HaUM-
TENbHOE KIMHUYECKOE YNyuLLEHMe,
W [pEHMpoBaHme acumta 60bLLe He
NoHafo6unocs. Takxke 6bino 0TMe-
YEHO YMEepEHHOEe BOCCTAHOBIIEHHE,
KInHu4eckm ceivac y Hero -1l
(hyHKUMOHaNbHBIA Knace no NYHA
Mocne ynyyLweHns OH 6bin BKIKOYEH
B JIUCT OXXMAAHMS HA nepecagky, u
OCTaeTCs B HEM NOCe NOCeHero
KOHTPONbHOrO 06CnefoBaHus.

Kapauonorus

0O6cyxaeHne

Bcex aTux 4 nauneHToB 06beaN-
HSIET O/IHA 06LLIAs KNMHUYecKas
0COBEHHOCTb — TSKESbliA 3aCTOM

B Npefcepausix, Bbl3BaHHbIA npe-
PbIBUCTbIM WU OrPaHNYEHHbIM
TpaHcnynbMOHAPHbLIM KPOBOTO-
KOM (MpaBOCTOPOHHWIA 3aCTON),
KOTOPbIA BO3HUKAET MMB0 OCTPO
WUAM NEPNOANYEcKH, MMBO ABNSETCS
XPOHUYECKWM NPW HanU4uW NpaBo-
XKENYA0YKOBOW HEAOCTATOUHOCTH,
N NPU3HAKOM NPaBOXXeNyA04KO-
BOW HeJ0CTaTO4YHOCTM BCNEACTBME
3acTos B NEBOM MPEACEPANM.

Cnyvai 1

MPOLEMOHCTPUPOBAN NOTEHLM-

an BAC / umnnanTtauum AFR-
YCTPOIACTBA B KAYECTBE «MOCTUKA»
K TpaHcmnaHTauum nyTem ctabu-
nM3auuy naumeHTa ¢ HapyLeHnem
remMOofIMHaMUK 1 06ecneyeHus
HEKOTOPOTO €€ YAYULIEHUS , YTO
[enaet ero 6onee NOAXOAALMM
KaHAMAATOM ANs nepecaaku.

HepasHo paspaboTaHHoe yCTpou-
¢TB0 AFR, npefcTaBneHHoe
30€Cb, MOXET UMETb TaKOMW Xe
MexXaHu3M 1 (OyHKLMK, Kak 1 paHee
MCMOMb30BaBLLIEECS YCTPONCTBO
Amplatzer fienestrated ASD,
KOTOPOE MPUMEHANIOCH Y NaLMeH-
TOB AN YCTPAHEHMS Neperpy3ku
Npescepani Npy HEAOCTATOUYHOCTH
xenynoukos (Amin 2002). OgHako
paHee NpPUMEHSBLLEECS YCTPOUCTBO
MMENo HebnaronpusiTHoE COOT-
HOLLEHWe «npnubop / 0TBEPCTUE» C
He60MbLIMW OTBEPCTUEM (4 MM) NO
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Patients with AFR-Implantation

Diagnosis  (mm)
M s/p VSD
F iPAH
M Fontan
M Non Com

Table: summarising patients with AFR-implanta-
tion. s/pVSD, post operation of ventricular septal

defect; iPAH, idiopathic pulmonary arterial hyper-
tension; Fontan, decompensation chronically fail-

ing Fontan-type Circulation (see text); Non Com,
non-compaction, sponge-like myocardiopathy

has a somewhat unexpected
added benefit of recovery of
heart function with increased
exercise tolerance and im-
proved clinical status as.

CASE 3 is different at first
glance. Fenestration of the
Fontan circuit, first described in
1990, decreases postoperative
morbidity and mortality rates
not only in high-risk patients.
The benefit of fenestration is
caused by an increased preload
and improved cardiac output
resulting from right-to-left
shunting. In addition, baffle
fenestration limits the postop-
erative increase in systemic
venous pressure that contrib-
utes to postoperative morbidity
(Lemler 2002); fenestration in
Fontan circulation even pro-
vided better cardiac output and
lower incidence of late tachyar-
rhythmias In a 20 year follow-
up, suggesting a benefit of
fenestration for late outcome
(Ono 2006). Creation of a fen-
estration between the venous
and arterial side in patients
with a failing Fontan circulation
caused by excessively high
central venous pressure has
been used by several authors
and for many years (Kreutzer

2011, Kreutzer 2007, Reinhard
2014; Rupp 2015);. The use of
the AFR device in these cases
allows a low-profile creation of
a fenestration with a defined
diameter and a permanent hole
allowing even left-sided atrial
catheterization for EPU studies
or pacemaker lead implanta-
tion.

CASE 4 is comparable to the
second case history, where
RV failure is more episodic and
connected with left heart fail-
ure (HFrEF). It is probably the
reason why clinical improve-
ment in this patient was more
withheld and less impressive
when compared with case 2
with syncope only. Neverthe-
less, this patient clinically
improved substantially.

In general, these patients
demonstrate not only the
benefits of a BAS / fenestra-
tion in different settings, which
are well known and have been
performed often. In addition,
we wish to stress the impact
of a protected BAS, as shown
here, by a device which is
easy to use, repositionable and
virtually without risk to im-
plant. It remains to be formally

Device Device Shunt
in situ  patent

Tabnuua: MNauueHTsl ¢ umnnanTauven AFR

Kapauonorus

Benefit to
Direction Patient

s/p VSD: nocne onepauuy no noeofdy Aedpexkta Mex-
XKenynoukosow neperopoaky; iPAH: nanonatnyeckas
neroyHas apTepuanbHas runepTeHans; Fontan: xpo-

Hn4yeckKasa aekomMneHcauuns KpOBOOépaLLl,eHVIH QOHTEH
(cm TekcT); Non Com: HekomnakTHas rybkoobpasHas

Muokapanonatus

CPaBHEHMIO C 6OMBLUMMM AMCKaMMK.
YctpoiicTso AFR, ncnonbaye-

MOE HaMu, UIMEET OTHOCUTESNbHO
60nbLLOE 0TBEPCTHE W MEHbLUNE
NEBOCTOPOHHMIA 1 MPABOCTOPOHHUNA
IMCKW, U HE UMEET BKNadblLLein n3
TPOMOOreHHOr0 MaTepmana BHyTpu
AMCKOB, YTO MOXET NpeJoTBpaTUTL
PaHHIOK0 MOBTOPHYHO 3aKynopKy

1 NOTEHLMANBHO CHKAET PUCK
ObICTPON M YPE3MEPHOW BHAOTENM-
anu3aumu.

Cnyvaif 2

NPOLEMOHCTPUPOBAN ApYryHo Npu-
YMHY, BCIEACTBWE KOTOPOW Bblna
nokasaxa BAC / mnnaxTaums
AFR-ycTpOnCTBa, @ UMEHHO: @)
OCTPY!tO (B TEYEHME CEKYHA UK
MMWHYT) M KPaTKOBPEMEHHYIO NpaBo-
XKENY[OYKOBYH HELOCTATOUHOCTb,
koTOpas 06bI4HO MOXKET BO3HUKATb
B Hauarne 3abonesanus. BoisBneHa
eLLie TOMbKO yMepeHHast neroyvHas
TUNepTEeH3Ms.

ELle ofHa npuumna - b) kombu-
HMPOBaHHas NofHas Aenpeccus
MMOKapaa C NpaBO>XeNy[04KOBOM
HELOCTaTOYHOCTbH), [EKOMNEH-
CMPOBAHHOM B TEYEHWE [HEN M
He4enNb, KOHTPOMMPYEMON TOJbKO
BCe 60MbLUein (hapMaKoIorM4ecKoi
Tepanwueii No Mepe Nporpeccupo-
BaHws 60ne3Hn cepaua. BaxHo
OTMETUTb, YTO BMELLATENLCTBO He

TONBKO YCTPAHSET 3TH 3PGEKTbI
BHE3anHOro0 yBENN4YeHUs BEHO3HOMO
[aBMEHUA 33 CHET [eKoMneHcaLmm
npasblix OTAENOB cepaLa.
Mockonbky ¢ nomowbto AFR npo-
UCXOZMT YMEHbLUEHUE HArpy3Ku Ha
npasoe NpeAcepane, TO CHKAETCs
Nero4YHoe CocyANCTOro Conpo-
TUBIIEHNS, KOTOPOE MPUBOAMT K
NOBTOPHOMY HapYLLEHWO (hyHKLMK
MpaBbIX OTAEN0B cepaua

Taxum 06pa3om, CUCTEMHOE BOC-
CTaHOB/EHME KPOBOOOPALLIEHMS,

W BOCCTAHOBNEHWE PYHKLNM
NpaBoro >enyao4ka NpouCXoAaT

W SIBNSIKOTCS Pe3yNbTaToM BMeLLa-
TenbcTB BAC / AFR. B pesynbrate
y NauUWeHTa He TOMbKO OTCYTCTBYHOT
06MOPOKY MNW feKOMNEeHCaLMS
cepaua, Ho 0TMEYaeTCs HECKOMbKO
HEOXWAaHHOE AOMNONHUTENBHOE
NPEeVMYLLECTBO - BOCCTAHOBMEHME
(hyHKLMM CepALa C MOBbILIEHHON
TONEPAHTHOCTBHO K (PU3NYECKOI Ha-
TPy3Ke M yNyULLEHNE KTMHUYECKOrO
craryca.

Cnyvaii 3

OTNMYAETCS Ha NEPBbLIN B3NS OT
ocTanbHbIX. OeHecTpauus B KOH-
Type OOHTEH, BiepBble OMMCaHHas
B 1990 rogy, cHUXaeT nocneone-
PaUMOHHYH0 3a60/1€BAEMOCTb U
CMEPTHOCTb He TONBKO Y NaumeH-
TOB C BbICOKMM PUCKOM.
lMpenmyLLecTBO (heHecTpaumm 06-
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shown that the device con-
tinues to fulfill the other parts
of its promise, that is, reliable
anchoring in the atrial septum,
and most importantly, persis-
tent patency. However, results
so far in our institution, and
worldwide (20 devices implant-
ed at the time of writing) are
quite encouraging.

For this discussion here and
proper functioning of the AFR
device, we must assume that
the preceding BAS was cor-
rectly done, in terms of both
the indication and the techni-
calities. The technical side can
be very tricky and risky as il-
lustrated in our cases and must
remain in experienced hands.
If the indication is wrong, the
BAS will not help. Most likely,
it will also do no major harm,
but the risk of the intervention-
al BAS procedure is then not
met with a benefit for the pa-
tient, and is done in vain. Only
when there have been a past
or will be future episodes in
where right heart decompensa-
tion and right atrial congestion
was or will be very likely, then
a left-to-right shunt directly
after the BAS procedure does
not contredict future success
of it and hence positive clinical
value and impact.

However, in all situations
where the BAS is correctly
indicated and done, the AFR
device will be very beneficial
as derived from theoretical
considerations and current ex-
perience. The main advantages
and arguments for implanta-
tion are the similarity with the
technique of the ASD device
by Occlutech company, with
which many have worked with
previously worldwide (Haas
2016). Those doctors will need
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minimal training and will be
able to properly implant the
device almost instantly. The
AFR device is easy to use after
standard transseptal puncture
has been done. Prior balloon
dilatation of the achieved fen-
estration 2 — 4 mm larger than
the desired final diameter using
high pressure balloons. The fi-
nal shape of the device shows
a flat profile and allows an easy
passage up the hole with po-
tential of subsequent transatrial
interventions or placement of
catheter electrodes. Thus, the
ease and low risk with which
to implant the device is one
crucial argument for its use.
The remaining advantages

in the long term are espe-

cially important for children and
women, with endothelialisation
occurring within 3 months after
which a time of anticoagulation
becomes unnecessary.

While the BAS - intervention
carries a concrete risk and can
be very difficult in individual
cases, the AFR device implan-
tation is a very straight for-
ward, due to the just created
defect in the atrial septum, and
the guide wire which remains
in position and allows swift
positioning of the AFR implan-
tation gear. This is important to
mention as the additional risk
burden by the AFR intervention
to the entire combination of
(the two) interventions is mini-
mal, once the BAS has been
performed successfully, but
adds — and this is the impor-
tant part — significantly to the
overall success of this interven-
tion, while adding only minimal
risk to the patient. The overall
success is not only the secur-
ing of the mechanical interven-
tion, but also the consequential

YCTOBNEHO MOBbILIEHUEM KOHEYHO-
ro ANaCTONNYECKOrO AABIIEHHS U
yNyuLLEHMEM CEpAEYHOro BbIGpoca
BCNeACTBYE LIYHTMPOBAHMS CnpaBa
Haneso.

Kpome T0ro, heHecTpaums
«3aNNaTkn» MeXNPeaCepAHON
NeperopofKy OrpaH1uMBaeT no-
CreonepaLmoHHOe NoBbILLIEHME
CMCTEMHOTO BEHO3HOIO AaBMEHMS,
KOTOpOe CnocobCTBYET NOCNEo-
nepaumroHHo 3a601eBaeMoCTy
(Lemler 2002); cbeHecTpaums B
KOHTYpe OOHTEH Aaxe obecneym-
Basa NyyLumid cepeyHblii BLIGPOC
1 6onee HU3KMIA nokasaTesb
Pa3BUTUS TaXMapUTMUIA B TeYeHue
20-neTHero HabmoAeHms C Lienbo
N3y4eHns NpeuMyLLecTs (eHecTpa-
LM B AOArOCPOYHOW NepernekTuBe
(Ono 2006).

DeHecTaunio MeX Ly BEHO3HOM

W apTepuansHon CTOPOHaMM y
NauMEHTOB C HE[OCTATOYHOCTBLIO
KOHTypa MOHTEH, BbI3BaHHOM
YpE3MEpPHO BbICOKMM LIEHTPasNbHbIM
BEHO3HbIM [aBNIEHNEM,

HeKOTOpbIE UCCNe0BaTENM UC-
Mnonb30Bau Ha NPOTAXXEHUN MHO-
rux net (Kreutzer 2011, Kreutzer
2007, Reinhard 2014; Rupp 2015).
Wcnons3oBaHue yctpoictea AFR B
9TUX Cryyasx No3BoNnseT co3aarhb
(beHEeCTPaLmIO C MOCTOSHHbBIM
OTBEPCTUEM C OMPESENEeHHbIM
L1aMETPOM, HYTO NMO3BOAET NPOBO-
IUTb [laXKe KaTeTepnu3aumio N1eBoro
NpeLcepans Ans anekTpoduano-
NOTMYECKUX UCCNEe0BaHNIA Ui
UMMNNaHTaLUmn KapamocTuMynsTopa.

Cnyvaii 4

COMOCTaBWM CO BTOPbIM CTy4aeM,
KOraa npaBoXenyfo4KoBas Heao-
CTaTO4HOCTb B0NEE ANM30ANYHA

1 CBSI3aHa C NEBOXXENYA0YKOBOM
HeLoCTaTouHOCTBIO (JIXKHYDB).
BeposiTHO, 3T0 SIBNSETCS NPUYNHONA
TOr0, YTO KNMHUYECKOE YNyYlleHne
y 3TOro nauueHTa 6b1510 60nee

Kapauonorus

CKPbITBIM M MEHEE BMNEYATNISHOLLMM
Mo CPaBHEHMIO CO Chyyaem 2 ¢ 06-
Mopokamu. Tem He MeHee, y 3TOro
nauuenTa 6bin0 3Ha4YUTENbHOE
KIMMHNYECKOE YyYLLEHE.

B uenom, 3T nauMeHThbl JEMOH-
CTPUPYHOT HE TONbKO MPenMy-
wectsa BAC / dheHecTpaunm B
pa3NnyHbIX YCMOBMSIX, KOTOPbIE
XOPOLLO W3BECTHbI M 4acTo
BbINOMNHAOTCS. KpoMme 3Toro,

Mbl XOTUM 0C0O60 NOLYEPKHYTH
3HaueHue 3awmweHHoro bAC ¢
MOMOLLbKO YCTPONCTBA, KOTOPOe
NErko UCcmonb30BaTh, NepeMeLLaTh
W UIMMNAHTUPOBATb MPaKTUYECKM
6e3 pucka.

OcTanoch eLle NPoAEMOHCTPHPO-
BaTb, YTO YCTPOWCTBO 06nagaet

W [pyTvMW NPEUMYLLECTBAMM:
HafieXXHbIM 3aKpenneHnem B
MEXMpeACepAHON Neperopoaxe u,
camoe rnaBHOE, MOCTOSHHOM NpPo-
XOAMMOCTBHO.

TeM He MeHee, peaynbTaThl, yXXe
NONyYeHHbIE B HALLEM YHPEXAEHUH
1 BO BCeM Mupe (20 yCTPOMCTB,
WMMAAHTUPOBAHHBIX HA MOMEHT
HanucaHus CTaTbm), SBNSAKTCS
BECbMa 0OHaLEXMBAOLLMMM.

[ins Hawwero 06Cy XX AeHUs W Haf-
nexarlero (yHKLMOHMPOBaHMS
ycTponcTsa AFR, Mbl BOMXHbI
NPELNOoNoXMTb, YTO NPeABapy-
TensHas BAC 6bin caenaHa Koppex-
THO, KaK C TOUKW 3peHNs nokasa-
HWKX, TaK U C TEXHWYECKOW CTOPOHI.
TexHnyeckas CTOpoHa npoueaypb!
MOXET 6bITb O4EHb CNOXKHOM 1 pu-
CKOBAHHOM, KaK noka3aHo B HaLLux
cnyyasix, M [OmKHa 0CTaBaTbCs

B pyKax OMbITHbIX CNELMan1cTOB.
Ecnu nokasanus K npouesype
otcyTcTBytOT, BAC He NOMOXeT.
Ckopee BCero, 310 TakxXe He npu-
YWHWT CEPbE3HOT0 BPEaa, HO PUCK
WHTEPBEHLIMOHHOM NpoLeaypb! ANs
nauueHTa B 3TOM Ciyyae He onpas-
[aH 1 OHa NPOBOAMTCS HAMPACHO.
TonbKo B Tex cnyyasix, Koraa npo-
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benefit of not needing to do

a repeat catheterization and
intervention, and being able to
avoid plasmatic anticoagula-
tion.

Severe lead of furthermore left
heart failure (HFrEF, HFpEF)
with left atrial and the pulmo-
nary congestion clinically lead-
ing to a shortness of breath

as well as the severe right
heart failure action with right
atrial and venous congestion,
clinically presenting as edema,
ascites, venous congestion and
low echocardiographic function
of the heart remain a medical
management challenge, while
safely creating a small field

but controlled, will ASD lead

to atrial decompression, and
relief of difficult symptoms and
composure, further improve
quality of life, and hence im-
provement.

We believe the AFR device
will become a very important
adjunct to the interventional
armamentarium for the man-
agement of both - left heart
failure (HFrEF and HFpEF)

and right heart failure, despite
pulmonary vascular therapy.
Open label, prospective studies
in patients with different forms
of pulmonary hypertension

and left heart failure are under
way. While we are prepared

to help with information at any
time (address corresponding
author), we hope this study
will roll swiftly so to enable any
health career to let patients
have access to this important
treatment modality at our
institution. The AFR device
does support the BAS so it
can produce a crucial change
in haemodynamics in severely
compromised patients, who,
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when selected properly, will
profit significantly from it.

Conclusion

Protecting the result of a
correctly indicated and per-
formed BAS intervention by
using the new AFR device is

a safe procedure that is very
easy to perform. The AFR-
device provides a relatively flat
fenestration anatomy without
protrusion into the circulation
which reduces potential throm-
bus formation and untoward
closure of the fenestration
while providing a reliable and
defined fenestration diameter.
The use of this device may
ensure a permanent clinical

improvement of these patients.

We believe that this device is
not only a very helpful addition
in the armamentarium of inter-
ventional cardiologists treating
these complex patients, but
specifically, may allow the BAS
to re-emerge as the useful and
worthwile intervention it origi-
nally was conceived to be.
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LWAble um By pyLume snu3ofbl, B
KOTOPbIX AEKOMMEHCaLmMs Npasoro
XKENy[0YKa 1 neperpyska npaso-
ro npeacepams Gbinu umv 6y ayT
BECbMa BEPOSTHBIMM, TOr A LUYH-
TMPOBaHWe CrieBa HanpaBso cpasy
nocne npoueaypsl BAC He 6yneT
NpOTUBOPEYNTL ByayLLEMY yCrexy
9TO NpoLieaypbI 1, CreoBaTenb-
HO, KITMHUYECKOMY YYULLIEHWHO.
CnefyeT 0TMETUT, YTO BO BCEX
crnyyasix, Koraa nokasaHa v Bbl-
nonHeHa BAC, yctpoiicTso AFR
OyLieT 04eHb NONE3HO, UCXOAS U3
TEOPETUHECKMX COOBPAXKEHWIA U
TEKYLLEro OnbITa.

[ NaBHbIMM NPEUMYLLECTBAMM U
apryMeHTamu Ans UMnaaHTaumm
ABASIOTCS CXOLCTBO YCTPOMCTBA
AFR ¢ ycTporCTBOM yCTpaHeHus
ans MM komnanum Occlutech,

C KOTOPOM Yy>ke paboTanu MHorve
creunanucTbl no Bcemy Mupy (Haas
2016). Moatomy Bpayam noTpeby-
€TCS MUHUManbHas NOLArOTOBKA, U
OHU CMOTYT MPaKTUYECKN MTHOBEH-
HO MMMNTAHTUPOBATb YCTPONCTBO.

YcTpoiicTo AFR Takxe nerko
1CNONb30BaTb NOCAE CTaHAAPTHON
TpaHCCenTaNbHOM NYHKLMK.
MNpefBapuTensHoe 6annoHHoe pac-
LUMPEHNE NPOAENAHHOrO OTBEPCTUS
Ha 2 - 4 Mm 6onbLLee, YeM Xena-
€Mblii KOHEYHbIN AMaMeTp, MOXHO
NOMy4nTb MPY MCMONb30BAHWM
6annoHoB C BbICOKUM [AB/IEHUEM.
KoHeuHas chopma ycTpoiicTea nno-
cKas M MO3BONSIET NIErkO NPOXOANTh
Yepes 0TBEPCTUE C BO3MOXXHOCTbIO

Department of Pediatric Cardiology
and Pediatric Intensive Care
University Hospital LMU Munich
Campus Grosshadern
Marchioninistr. 15

81337 Munich, Germany

Phone: ++49 - (0) 89 - 4400 73941
Ingram.Schulze-Neick@med.uni-
muenchen.de

nocneaytoLLero TpaHcaTpuanbHoro
BMELLATENbCTBA UMW Pa3MeLLEHMS
3MEKTPO/OB KaTeTepa.

Taxkum 06pa3oM, NErKoCTb 1 HU3KWA
PUCK MY UMMNAHTALMM YCTPORCTBA
SBNSOTCS OAHUMM U3 BAXKHEILLIMX
apryMeHTOoB B MONb3y €ro UCMonb-
30BaHus. OcTanbHble NpenmyLLe-
CTBa B A0NIrOCPOYHOM NEpCrekTUBE
0COBEHHO BaXKHbI ANSt AETEN U
XKEHLLWMH: SHAOTENMaNM3aums
MpONCX0auT B TeueHue 3 Mecs-
LieB, NOCne Yero aHTMKoarynsiHT
CTaHOBATCS HEHY KHbIMM,

B 70 Bpems kak BAC HeceT KoH-
KPETHbIA PUCK M MOXET BbITb 04EHD
CNOXHOW B OTAEMbHbIX Cly4asx,
umnnadTaums ycrponctasa AFR sB-
NSIeTCS 04eHb NPOCTbIM Bnarofaps
CO3[aHHOMY fietheKTa B NPeAcepa-
HOW NeperopoaKe, 1 NPOBOAHNKY,
KOTOPbIA OCTAETCS HA MECTE U No-
3B0ASET BbICTPO NO3MLUMOHMPOBATHL
yctpoiicTso AFR.

370 BaXXHO OTMETUTb, MOCKOJIbKY
LOMONHUTESNBHBIA PUCK MPY UM-
nnanTauum AFR npu nposeaeHuu
ABYX BMeLaTenbCTB, ecnv bAC
YCMELUHO BbINOJHEHA, MUHUMAJIEH,
W 3HAYNTENbHO ynyyLaeT 06Lwmii
pesynbTar.

O6LwuKi ycneLHbIiA pesynbTat
3aK04aETCs He TOMLKO B 00e-
CNEYEHNN MEXAHNYECKOTO BMe-
LIaTenbCTBa, HO W B TOM, YTO B
panbHeuwlem He TpebyeT nosTop-
HOW KaTeTepu3auum u npoLesypbl,
a TaKkxe B BO3MOXHOCTM u3bexarb
NNa3MaT4eckon aHTUKOarynsaLmum.
Tsxenbld npUCTyn NeBOXeny-
[0YKOBOW HE,0CTATOUHOCTH
(JDKHc®B, JDKHyD®B) ¢ actoem

B IeBOM NpeSCcepanv 1 B ner-

KMX, KITMHUYECKM NPUBOASILLNIA K
0fblLLKe, & TAKXE TsHKenas npaso-
XKENy[04KOBAsA HEAOCTATOUHOCTb
C 3aCTOEM B MPaBOM NpeACepanm

W1 BEHO3HbIM 3aCTOEM, KIMHNYe-
CKW NPOSIBNSIOLLMECS OTEKaMM,
acuMTOM, 3aCTOMHBIMY SBNIEHUSMM
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B BEHO3HOM CUCTEME, W HU3KAS
axokapamorpaduyeckas yHKUms
CepALa ocTaeTcs npobnemon ans
MeaMKaMEHTO3HOW Tepanum, B TO
BpeMS Kak 6€30MacHO BbIMOHEH-
Has npoueaypa, obecneumsaeT
AEKOMMPECCHI0 MPEACEPANH,
06neryeHmne TAXenbIX CUMMTOMOB,
yTyuLLEeHWe COCTOSIHMS, Camo-
4yBCTBMSM, U CIeJ0BATENbBHO,
KayecTBa XU3HM.

MbI cunTaem, 4to yctpoiictso AFR
CTaHeT 04YeHb BAXHbIM JOMOSHEHU-
€M K MHTEpBEHLWOHHBIM METOfaM
NEYEHS KaK NeBoXenyno4KoBon
HepgocTaTouHocTu (JIXXKHC®B
JDKHy®B), Tak v npasoxenynoy-
KOBOW He4OCTAaTOYHOCTH, HECMOTPS
Ha Neroy4Hyto COCyAUCTYIO Tepa-
nuio. MonyyeHue cepTudmkaLmu,
NPOCNEKTUBHbIE UCCNEA0BaHMS C
y4acTuem NaumeHTOoB C PasnnyHbl-
MW (hOpMamu ErO4HON ruMepTeH-
311 M NEBOXENYA0YKOBOM HeaoCTa-
TOYHOCTM MPOJOIIKALOTCS.

MbI roTOBbI MOMOYb B NH0B0I
MOMEHT, NPEAO0CTaBMB NHAOPMA-
LMK0 (MOXXHO 06paTUTLCS K aBTOPY
AN KOPPECMOHAEHLMM), U Mbl
Ha[eemcs, YTO 3T0 UCCNELOBAHME
NponaeT 6bICTPO, YTO NO3BONT
nauueHTam nony4uTb JOCTYN K
9TOMY 3(PEKTUBHOMY NIEUEHIIO

B HaLLEeM 0TAeNeHnn. YCTPOCTBO
AFR noaaep>xxusaet BAC, noatomy
MOXET NPUBECTY K 3HAUUTENBHOMY
YTyYLLEHWNIO COCTOSIHUS Y TLa@-
TENbHO 0TOOPaHHbIX NALMEHTOB

C CEpbEe3HbIMN HAPYLLIEHUSMM
FEMOAMHAMMKN.

3aknioyeHue

KoppeKTHO HasHaveHHas v BbInos-
HeHHast BAC, ycoBepLUEeHCTBOBaH-
Has C MOMOLLbH HOBOTO YCTPOCTBA
AFR - 310 6e30nacHas 1 achdek-
TUBHAs NpoLeLypa.

Yctpoiicto AFR nMeeT oTHoCK-
TENbHO NOCKYH aHATOMUYECKYHO
hopMy 6€3 BbINSUMBAHNIA, YTO

YMEHbLUAET NOTEHUMANbHOE
o6pa3soBaHue TPOMBOB 1 Hexe-
naTenbHoe 3aKkpbITME OTBEPCTUN,
obecneunsas npu 9TOM Ux onpe-
LENEHHbIA U HAEXKHbINA AnaMeTp.
Vlcnonb3oBaHWe 3Toro yCTpoMcTBa
MOXET 06eCcneymnTb cTabunbHoe
KIMHWYECKOE YNyULLEHWE 3TUX
MaumeHToB.

Mol cumTaem, 4To 3T0 YCTPONUCTBO
CTaHEeT He TOJMbKO 0YeHb MoJe3-
HbIM JOMOMHEHMEM B apceHane
WHTEPBEHLIMOHHbIX KapAK1OoroB,
neyatmx CroXKHbIX NaLUMEHTOB, HO,
B 4yacTHocTH, No3BonuT BAC BHOBb
cTaTh 3PPEKTUBHBIM BMELLATENb-
CTBOM, Kak 370 1 npefjnonaranoch
paHee.
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Treatment of Juvenile JleueHue 10OBEeHUNbHO-
ro uauonaTu4eckoro

Idiopathic Arthritis

(JIA) in the

Biologics-Age

Abstract

Quality and results of treat-

ment in rheumatic and auto-

inflammatory diseases of
childhood and adolescent have
made substancial progress
within the last two decades.

This has been determined

through different factors:

- Medical treatment has
gained effectiveness by the
introduction of new drugs

- Provision of units specialized
on childhood rheumatol-
ogy has been substancially
improved

- Multidiszipline concepts of
treatment and educational
programms have been estab-
lished in specialized centers

- Functional treatment has
been further developed intro-
ducing even sports-therapy

This paper summarizes some
of the important developments
in pediatric rheumatology using
Juvenile idiopathic arthritis
(JIA) as an exemplification.

Keywords

Juvenile Idiopathic Arthritis,
pediatric and adolescent
rheumatology, multidisciplinary
therapy, biologics, vasculitis,
collagenosis, children

The field of pediatric rheuma-
tology includes a large num-
ber of different inflammatory
diseases affecting the mus-
culoscelettal system and/or
the connective tissue. While
in Juvenile idiopathic arthritis
(JIA) the main symptome is
inflammatory arthritis, other
diseases like vasculitis (e.qg.
M. Behcget, Purpura Henoch-
Schoenlein) and collagenoses
(e.g. Systemic lupus erythe-
matodes, Juvenile dermatomy-
ositis) may become manifest
even with multi-organ involve-
ment. Most of the diseases
within this group develop from
autoimmune pathogenesis,
engaging the adaptive immune
system in an autoaggressive
matter to attack autologous
structures. Additionally there
is a large number of mainly,
extremly rare autoinflammatory
diseases, namely the periodic
fever syndromes (e.g. familiar
mediteranean fever, cryopyrin
associated periodic syndrome)
resulting from hereditary de-
viations of the innate immune
system [1].

Diagnosis
Prior to treatment a correct di-
agnosis is mandatory. As many

[leTckasa peBMaTonorus

aptputa (FOUA) B 6mo-
JlorM4yeckom Bo3pacTe

Tesucobl

KauecTBo 1 pesynbTaThl eveHns

PeBMaTMYeCKUX W ayToBoCnanu-

TeNbHbIX 3a60NE€BaHWI Y AETE

1 NOAPOCTKOB 3a NocneaHue asa

LECSATUNETUS 3HAUUTESBHO YIyY-

Wwuamck. 70 6610 06YCNOBNEHO

pa3nuyHbIMK chakTopamm:

+ Jleuenue cTano 6onee apcpek-
TUBHbIM, 6narogaps paspaboTke
HOBbIX MpenapaTos.

+ CyLLECTBEHHO yNyuLLmMNIoCh
OCHALLIEHNE OTAENEHMiA, cneum-
aNM3MPYIOLLMXCS Ha LEeTCKOM
peBMaTosorm

+ B creunanuanpoBaHHbIx LeHTpax
CO34aHbl KOHLENLUMM MymbTy-
ACUMNIIMHAPHBIX NEYE6HBIX U
06pa3oBaTesNbHbIX MPOrPaMM.

* Monyuuno fansHeuwwee passu-
THe (hYHKUMOHATBHOE NeyeHre
C BKJTHOYEHWUEM CTNIOPTUBHON
Tepanuu.

B aT0M cTaThe NpeACTaBNeHbI

nocnesHue LOCTUXKEHNUS neavaTpu-

YeCKO PEBMATONOMUN Ha NpUMepe

Tepanuu KBEHUIBHOTO nauonaTu-

yeckoro apTpuTa (FOUA).

KnioueBble cnosa

KOBEHUMbHbIA MaMONATUYECKHIA
apTpuT, NeAnaTpuyeckas u
noJpoCTKOBAs PEBMATONOrKS,
MYNbTUAMCUMNAMHAPHAS Tepanus,
6ronornyeckne npenaparbl, Backy-
TUT, KONNAreHo3, AeTH

[eTckas peBMaTonorus BKoYaeT
60IbLLIOE KOIMYECTBO PA3NNYHbIX
BOCNanMTENbHbIX 3a601eBaHNH,
3aTparnBaroLLmX MbILLEYHO-CKe-
NETHYO CUCTEMY W / NN COEAUHN-
TENbHY0 TKaHb. B TO Bpems Kak
MpW FOBEHWTBHOM MAMONATUYECKOM
apTpuTe OCHOBHbLIM CUMMTOMOM
SBNSETCH BOCNANNTENbHbIA apTPUT,
Apyrue 3abonesanus, Takue, Kak
BaCKyNMT (HanpuMep, BaCKyuT
BexuyeTa, nypnypa LLeHnenH-le-
HOXa) ¥ KONNareHo3b! (Hanpumep,
CUCTEMHAs KpacHas BOYaHka,
tOBEHWITbHbINA LEPMATOMMUO3MT),
MOryT NPOSIBASTLCS MyNbTUOPraH-
HbIMW U3MEHEHNSIMM.

BonblUMHCTBO 3a60N1EBAHNIA B 3TOM
rpynne pa3suBakOTCs BCIEACTBUE
ayTOMMMYHHOIO NaToreHesa,
BKJTOHAOLLEro afanTuUBHYH UMMYH-
HY0 CUCTEMY B ayTOarpecCMBHOM
copme, KoTOpas atakyeT ayTono-
TMYHbIE CTPYKTYPI.

Kpome TOro, cyectsyeT 60sbLUoe
KONMYECTBO PEAKMX ayToBOCNANM-
TeNbHbIX 3a60neBaHuiA, Ha3blBae-
MbIX CMHAPOMaMM NEPNOAMYECKON
TMXOPALKY (HanpuMep, CPEAN3em-
HOMOpCKas NIXopaaka, KpUon1puH
- aCCOLMMPOBAHHbINA Nepruoanye-
CKWUA CMHAPOM), BOSHWKAOLLMX

B pe3ynbTaTte HaCNeACTBEHHbIX
OTKJTOHEHMIA BPOXXAEHHON MMMYH-
HOM cucTembl (1).
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pediatric rheumatic diseases
are very rare, early symptoms
will frequently be missinterpre-
tated. Special examinations are
required concerning the overall
status of the patient (pediatric
rheumatologist, physiothera-
pist), organ involvement (e.g.
pdiatric cardiologist, ophthal-
monologist etc.), imaging
(x-ray, ultrasound, MRI), labora-
tory and more. This teamwork
of specialist is well established
in tertiary centers specialized in
pediatric rheumatology.

The majority of patients (=75%)
with a pediatric rheumatic
disorder suffers from Juvenile
idiopathic arthritis (JIA), a term
comprising 8 subtypes accord-
ing to the ILAR (international
league against rheumatism)
classification criteria [2]:

(i) Systemic JIA,

(i) persistent oligoarticular
JIA,

extended oligoarticular
JIA,

(iii)

(iv) seronegative polyarticular
JIA,

(v) seropositive polyarticular
JIA,

(vi) Enthesitis associated JIA,

(vii) Psoriasis-JIA,

(viii) undifferenciated JIA.
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These subtypes differ not only
according their presentation
(number of joints, joint pattern
etc.) but as well concerning
extra-articular manifestations
(uveitis, enthesitis, cutaneous
involvement, carditis, nephritis
etc.), course and prognosis.
The ILAR classification mainly
depends on the symptoms
presenting at the onset of

the disease. But it may need
several month to give a definite
diagnosis in JIA, as for exam-
ple oligoarticular JIA will need
a minimum of 6 month moni-
toring to decide wether the
child suffers from persisting
(maximum of 4 joints affected)
or extended (more than 4 af-
fected joints) oligoarticular JIA.
Initially undifferentiated forms
may may switch to a definit

[vnarHocTuka

[o Havana neveHns ssnsetcs
0053aTefbHbIM YCTAHOBNEHNE
TOYHOO AnarHo3. Tak kak MHOrme
neamaTpUyeckme peBMaTU4ECKne
3a60neBaHmns BCTPEYaOTCS [0-
CTaTO4HO PeKo, PaHHWE CUMMTOMbI
3a4aCTy0 MHTEPNPETUPYHOTCS
HenpaBunbHO. Heo6xoanMbl cneuu-
anbHble o6cnefoBanns obLuero
COCTOSIHWS NauueHTa (0CMOTPbI
[ETCKOro peBmaronora, ¢uanoTe-
panesTa) 1 COCTOSHUS OPraHoB (Ha-
NpUMep, KOHCY bTauun Kapanono-
ra, opransmonora 1 T. i.), a Takxe
BM3yann3aumnoHHble NCCeaoBaHuNs
(penTreH, ynbTpassyk, MPT) u
nabopaTopHble TecTbl. CoBMECTHAS
paboTa HECKOMbKMX CNELNanicToB
XOPOLLO 3apekomeHaoBana cebst B
LieHTpax neanaTpu4eckoii peama-
TONOrMW. BOMBLUMHCTBO NaumeH-
T0B (75%) C NeauaTpu4ecKumm

[leTckasa peBMaTonorus

PEBMATUYECKNMM 32001EBAHNSMM
CTPajatoT OBEHWIbHBIM MAMONaTH-
yeckum apTpuToM (KOWA), koTopbIi
BKIOYAET 8 NOATUNOB B COOTBET-
CTBMM C KPUTEPUSMM KNaccuduka-
umm ILAR (Me>xayHapoaHoM nury
NpOTMB peBMaTn3ama)(2):
()  CuctemHbiit KONA
(I TMepecucTupyrowmii onuroap-
TuKynsipHon FONA
() PacnpocTpaHueLUMiACS Onnro-
apTuKynspHbiia FONA
(IV)  CepoHeraTuBHblit nonuapTu-
KynsipHblid KOUA
CeponoanTuBHbIii NONnMapTH-
KynsipHblit KOUA
OHTE3UT-aCcCOLMMPOBAHHbIN
tONA
(V) Mcopuatnueckuin KONA
(VI) HenudpdpepeHumMpoBaHHbIi
tONA
OTU NOATUMbI OTANYAKOTCS HE TOMb-
KO KIMHUYECKON KapTUHOM (YMCIOM
MOPaXXEHHbIX CYCTABOB, CYCTaBHbI-
MM M3MEHEHWSMM 1 T. .), HO TaKKe
W BHECYCTABHbIMM NPOSBNEHNAMMU
(YBEMTOM, 3HTE3UTOM, MOPaXKEHMS-
MM KOXXU, MUOKAPAMOM, HEDPUTOM
W T. L.), TEYEHNEM M NPOrHO30M.
Knaccndpmkaums ILAR B 0CHOBHOM
6a3npyeTcs Ha CMMNTOMAX, BO3HM-
KatoLmx B Ha4ane 3abonesaHmns.

V)

(V)

OnHako ANs yTO4YHEHUs onpege-
nenHoro tuna KOMA moxeT no-
TpeboBaTbCS HECKONBKO MECSLIEB:
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Oligoarticular JIA:
Intraarticular GC &
NSAID
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< 4 joints after 6 month
Persistent Oligo-JIA

> 4 joints after 6 month:

Extended Oligoarticular
JIA

Relapses rare:

repeat intraarticular GC

Frequent relapses:
& MTX

Uveitis

& intraoccular GC
Failed ?
& MTX

Functional treatment: physio-, ergo-, physical- and sportstherapy

Fig. 1: Stepwise escalation of treatment in oligoarticular JIA
NSAID (nonsteroidal antirheumatic drugs), GC (Glucocortikoid), MTX (Metho-

trexat), MoAb (monoclonal antibody)

subtype within the course [3].
Moreover a number of patients
may switch from one subtype
to another within their course
of disease [4]. Thus treatment
of JIA is not based on the
classification subtype but the
individual disease acitivity and
extra-articular manifestations
(see Fig. 1) [5-7]. Moreover the
age of the patient, co-morbidi-
ties and undesirable effects of
the medication or even intoler-
ance have to be considered.

Drug Therapies

There has been substancial
progress in the treatment with
antirheumatic drugs in children
and adolescents within the
past two decades. While non-
steroidal-antirheumatic-drugs
(NSAID) and steroids have
been used since the early six-
ties, disease-modifying-drugs
(DMARD) and biologics had

been the precursors for the
much favourable outcome in
JIA today (see Tab. 1, 2).

The introduction of the
DMARD methotrexate (MTX)
in the treatment of JIA initiated
by the center in Garmisch-
Partenkirchen has been the
signifincant step forward in

the 90-ties of the last century
[8]. Today arround 60% of the
patients suffering from polyar-
ticular JIA are receiving MTX
as their base drug (according
data from the German re-
search center for rheumatology
(DRFZ), Berlin). Coming up with
the 21st century biologic-drugs
set up the next step introduc-
ing treatment opions even in
severe cases of JIA, like the
systemic subtype (SoJIA) [9].

It is noteworthy that more than
50% of SoJIA patients did not
reach a sufficient controll of

[leTckas peBMatonorus

if still active after 6
month:

& anti-TNF

Active under MTX:
& anti-TNF (MoAb)

Puc. 1: MoaTanHoe ackanaumoHHoe neyeHre npy oamroapTukynspHom FOUA

Hanpumep, Npu ONMroapTUKyNsp-
HoM FOWA noTpebyeTcs MUHUMYM

6 MecsLeB HabnrofeHns, 4ToObI
PeLwmTb, CTpafaeT N pebeHoK nep-
CUCTUPYIOLLMM (MaKkcumyM 4 nopa-
XEHHbIX CyCTaBa) unu pacnpocTpa-
HUBLLMMCS (60nee 4 NopaxXeHHbIX
cycrasos) FOWA. MepBoHayansHo
HeandhepeHLMpoBaHHbIe HOPMbI
MOTYT NEPENTH B ONpPeSEeneHHbIi
noatun (3). Kpome T0ro, y Heko-
TOPbIX NALUMEHTOB aPTPUT MOXET
TpaHChOPMUPOBATLCS C OJHOTO
NoATMNa B Apyroi (4).

[Moatomy nevexmne KOUA 6a3u-
pyeTcs He Ha Knaccudukaumum
MOATUNOB, a Ha UHANBUAYaNbHON
aKTMBHOCTM BOMNE3HM M BHECYCTaB-
HbIX NPOSIBNEHMAX (CM. PUCyHOK 1)
(5-7). Kpome TOro0, He06X041MMO
yuuTbIBATb BO3PACT NALMEHTA, CO-
NyTCTBYIOLLME 3200NEBaAHNS U He-
XenatenbHble N0B0YHbIE ADDEKTbI
NEKAPCTBEHHOrO CPELCTBA Ui
[axe ero HenepeHocMMoCTb.

JlekapcTBeHHasi Tepanus

3a nocnefHue ABa AecATUNeTUs
6bIf1 BOCTUTHYT CYLLECTBEHHbIIA
MPOrPecc B NeYeHUN AETEN W noj-
POCTKOB NMPOTUBOPEBMATUYECKIMM
npenapatamu. HecMoTps Ha To, YTO
¢ Havana 60-x rofoB NMPUMEHAIOTCA
HeCTeponaHble NPOTMBOBOCNA-
nuTenbHble cpefcTsa (HMNBC) n
CTEPOUAbI, IMEHHO 60NE3HB-MO-
ANCULMPYIOLLME aHTUPEBMATH-
uveckue npenapats! (BMAPTT) u
6ronoruyeckue npenaparbl cTanu
obecneumBaTh B HACTOSALLEE BPEMS
6onee 6naronpusTHbIA pesynbTar
nevenms KOWA (cm. Tabn. 1, 2) .

BeepneHve B npakTuky EMAPTT
meToTpekcata (MTC) npu neveHum
FOWNA, MHMLMMPOBAHHOE LIEHTPOM
B Mapmuww-lMapTteHkupxere B 90-x
rofax npoLunoro Bexa, cTano
3HauMTENbHBIM LWarom Brepes (8).
CeropHsi okono 60% nauneHTos,
CTPaAAoLLMX OT NOAMAPTHKY-
nsipHoro KOWA, nonyyator MTC B
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disease activity even after 10
years of treatment in the 80-
ties of the 20th century .Those
patients were prone for the
development of severe dam-
ages like systemic amyloidosis
and/or hip-arthrosis [10]. During
the multicenter studies for the
approval of Canakinumab (lla-
ris™) [11,12] and Tocilizumab
(ROACTEMRAT™) [13] more
than 70% of the SoJIA patients
reached a pedACR70 within
one year.

In Germany around 22% of

all patients with are currently
treated with biologics, due to
their disease course. The high-
est rates of JIA patients on bio-
logics are found in the system-
ic-onset-, the polyarticular- and
the Psoriasis-JIA subgroups
[14]. The broadened spectrum
of effective drugs has led to
new alternatives tob e used in
order for a stepwise escalation
of treatment whereever indicat-
ed by the individual course of
disease [15]. There have been
set-up recommendations [5,16]
and evidence-based guidelines
[6] for different subtypes and
drugs.

The introduction of biologic
agents into childhood rheuma-
tology had been accompanied
by several phase Il and phase
[l studies proving efficacy
and safety of these drugs

in children (e.g. [11,13,17]).

Medical ey

L J el
|

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Moreover there have been
several independent registries
established to collect data on
long-term safety of these drugs
[18-20].

Despite many new drugs being
approved for a , labeled” treat-
ment in children with certain
rheumatic diseases there are
many patients still receiving

. Off-Label”-therapies [21,22].
This is due to the fact that: (i)
many diseases are too rare

to establish studies including
enough patients and (i) that
patients suffering from very
Severe Courses or rare com-
plications will need sufficient
treatment immediately.

As drugs have become more
effective in suppressing im-
mune reactions, growing inter-
est has developed concerning
the prophylaxis of infectious
diseases in immunocomprised
patients. Special concepts
and recommendation accord-
ing vaccinations and medical
prophylaxis have been estab-
lished for pediatric patients
with rheumatic diseases
[23-26].

Surgical treatment with
synovectomies and/or endo-
prothesis of joints with severe
distructions are only exception-
ally required nowadays. This is
one oft he results from better
medical treatment within the

Ka4yecTBe OCHOBHOTO Npenapara
(no paHHbIM Hemewkoro uccnego-
BATEMNbCKOr0 LEHTpa peBMaTonorim
(DRFZ), bepnuh).

Mpuwwepwwe ¢ 21-M BEKOM 610-
norMyeckue npenaparthbl CTanm
CreyHOLLMM LIAroM: UX MPUMEHSIOT
npu TsXenbix cnyyasix FOUA, Ha-
MAMEP, NPY CUCTEMHOM MOATHNE
(Co FOWNA)(9).

lMpumeyarensHo, 4To B 80-X rogax
20-ro Beka y 6onee 50% nauneHToB
¢ Co FOWA He gocTuranock ao-
CTaTOYHOr0 KOHTPONS 3a60/eBanms
paxe nocne 10 neT neyenuns. Y
TaKu1X NAUMEHTOB 3a4acTyH passu-
BaMCb TakMe CEPbE3HbIE OCMIOXHE-
HWS, KaK CUCTEMHbI aMUIOUZ03 1 /
nnm TaszobeapeHHbIn apTpo3 (10).
Bo Bpems MHOrOLEHTPOBBbIX KNu-
HWYECKMX NCCNE[OBAHNI KaHaKK-
Hymaba (llaris ™)(11,12) u Tocu-
nuaymaba (ROACTEMRA ™)(13) y
6onee 70% naunenTos ¢ Co OUA
6bin gocTurHyT otBeT pedACR70 B
TEYeHWe OAHOro rofa.

B lepmaHm okono 22% Bcex
NauneHToB, NOMyYatoLLNX IeUeHMe,
NPUHUMAIOT 6MONOTMYECKVe Npena-
paTbl. Camble BbICOKME NoKasaTeny
nauvenTos ¢ KOVA, npuHuMaroLLmx
ouonpenaparbl, BbISBASIOTCS B
NOArpynnax ¢ CUCTEMHbIM HA4amoM,
a TaKkxXe B NOMAPTUKYNSIPHON ¢
ncopuaTieckon nogrpynnax (14).
PaclumpeHue cnextpa addex-
TUBHbIX JIeKapCTB NPUBENO K
NOSIBNEHMIO HOBbIX allbTEPHATMB,
NCNONb3YEMbIX ANS NOSTAMHOM
9KCKanauMOoHHOW Tepanuu, koraa
9T0 TpebyeT NHAMBMAYaNbHOE

[leTckas peBMaTonorus

TeyeHue 3abonesanuns (15). Boinun
pa3paboTaHbl PEKOMEHAALMM 1
pykoBogacTga (5,16), 0CHOBaHHbIe
Ha JokasaTenbHbIX faHHbIX (6), Ans
Pa3fAnYHbIX NOATUMOB 1 NEKApCTB.
BBeaeHue 61onornyeckux npe-
napaTtoB B AETCKYH PEBMATONOruto
COMPOBOXXAANOCh HECKOMBbKUMM
KIMHUYECKUMI NCCTIeJ0BaHNSMM
[1'm Il ¢hasbl, fokasbiBaKOLLMMM
3(hheKTUBHOCTL 1 6e30MacHOCTb
MPUMEHEHUS 3TUX NeKapcTB Y fie-
Teit (11,13,17). Kpome Toro, 66110
CO3/1aHO HECKOJIbKO HE3aBUCUMbIX
perncTpoB Ans coopa AaHHbIX 0
LONrOCPOYHOM 6€30MaCHOCTM 3TUX
nekapcts (18-20).

HecMOoTps Ha T0, 4TO MHOrME
HOBbIE NieKapcTsa Oblnn 0f06PEHDI
ANS NeYeHNs JeTei C OnpefeneH-
HbIMM PEBMATNYECKMM 3a60N€Ba-
HUSIMM, MHOTME NauUNeHTbI BCE eLue
noMyyaroT Tepanuio NekapcTeamu
6e3 Takou 0TMETKM (21,22).

OT0 CBSI3aHO ¢ TeM, 4To (I) MHorne
3a60/1eBaHNS CINLLIKOM PEaKO
BCTPEYAKOTCS, YTOObI MPOBECTY
KIMHUYECKME UCCnesoBaHus ¢
BKJIOYEHNEM AOCTATOYHOrO KOMU-
yecTBa NauneHTos, (I1) nauneHTbl,
CTPafaroLLne 04eHb TSXKENbIMU
chopMamu unu peakuMn OCAOX-
HEHWSIMU, HY>XXAAKOTCS B TakOM
NIEYEHNUN HEMEANIEHHO.

MMockonbKy NekapcTBEHHbIE CPE-
cTBa cTanm 6onee aheKTUBHLIMU
B NMOAABIEHUN UIMMYHHBIX PeakLni,
BO3HWK MHTEPEC OTHOCUTENBHO
NPOBEAEHUS NPONNAKTUKN
NHAEKLMOHHBIX 3a60/EBaHMIA Y
NauUNeHTOB C UMMYHOAEOULIMTOM.
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last 20 years. Nevertheless
there are still some patients
with an overall well controlled
disease but a local inflamma-
tion inresponsive to treatment
just in one joints. Arthroscopy
with synovectomy might be

a helpfull approach in those
cases [27].

Treatment in Pediatric
Rheumatology is a
Multiprofessional Task

Apart from the substancial
progress in drugs for pediatric
rheumatic diseases there have
been specialized structures and
provisions developed in many
countries. Starting with London
in 1947 and the German Center
for pediatric and adolescent
rheumatology in Garmisch-
Partenkirchen in 1952 centers
for pediatric rheumatology
have been founded all over the
world. Educational programms
for trainees, special sientific
working groups and national
as well as international col-
laborations [28,29] have been
set up. There is quite variabil-
ity comparing the structures
for pediatric rheumatology in
different countries [30], but
genral consense that children
and youngsters suffering from
rheumatic diseases should be
seen by an expert specially
educated in pediatric rheuma-
tology.

Arthritis in childhood leads to
significant changes not only in
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the affected joints, but in the
range of motion of the affected
extremities [31,32]. Moreover
the neuro-muscular develop-
ment of the children may be
disturbed significantly, espe-
cially in young children [33]. De-
spite sufficient drug treatment
JIA-patients need specialized
and continuing functional treat-
ment helping them to regain
age-based functional capacity.
Treatment strategies therefore
involve physiotherapists, social
workers and others as well
(see Fig. 2) [6,34-39].

Physiotherapy/

Physical Therapy

In patients with JIA re-gaining
the full range of motion and
function of the affected joints
is the main task of treatment
apart from stopping inflam-
mation. Functional treatment
with physical medicine and
physiotherapy are manda-

tory elements of a successfull
multidisciplinary treatment
approach. Active arthritis needs
minimal handling with only pas-
sive movements, pain releave
and protection of joints from
development of contractures.
When inflammation is under
controll and inactive disease is
archieved, there will be more
and more active exercises
integrated into treatment.
Finally having reached the state
of remission patients should

be adviced to return to normal

[ns neanatpuuecknx 60MbHbIX C
peBMaTnyeckumm 3a60neBanms-
MM paspaboTaHbl cneunanbHble
KOHLENUWUM 1 pekoMeHaLnm no
BaKUMHALMM 1 MEMLMHCKOM Npo-
unakTuke (23-26).

B HacTosiLLee Bpems xupypruve-
CKOE JIeYEHME C CUHOBEKTOMMEN

W/ WK 3HAOMNPOTE3NPOBAHMEM
CycTaBoB TpebyeTcs TONbKO B
UCKIOUNTENbHBIX CIy4asx npu
TSKeNbIX HapyLeHusiX. OTO CBS3a-
HO C y/yuLLEHNeM MEeULMHCKOTO
06CINY>KMBAHUS B TEYEHME NOCNEL-
HuX 20 ner.

Tem He MeHee, BCe eLle ecTb He-
KOTOpbIE NALUMEHTbI C XOPOLLIO KOH-
TPOAMpYyeMbIM 3a6011eBaHNEM, HO C
MECTHbIM BOCMalEeHNEM B OHOM U3
CYyCTaBOB, KOTOPOE He pearnpyet
Ha neyenune. B aTux cnyyasx MoxeT
ObITb NPOBEAEHA aPTPOCKONMS C
CUHOBAKTOMUEN (27).

JeyeHue B feTcKoi peBMaTono-
rum - MHOronpocunbHas 3agava
MoMMMO CyLLECTBEHHOMO Nporpecca
B 0611aCTV NIEKaPCTBEHHOM Tepaniu
peBMaTMYeckux 3abonesaHui y
LETen, BO MHOTUX CTpaHax 6binm
CO3AaHbI Creunan3npoBaHHble
OTAENEHUS U LEHTPbI.

HauuHas ¢ JloHgoHa B 1947 rogy

1 HemeLKoro LeHTpa JETCKOW U
NOAPOCTKOBOW PEBMATONOMM B
apmuw-TapTteHkupxere B 1952
roAy, no BCeMy Mupy 6binu cosga-
Hbl LEHTPbI AETCKON PEBMATONOTNN.
Bbinn co3aaHbl 06pa3oBaTeNbHbIE
nporpammbl AN CTaXEPOB, creuu-
albHble HAy4HO-UCCrea0BaTENb-
CcKkue paboume rpynnbl v HanaxeHo

[eTckas peBMaTonorus

HaumoHanbHoe (28, 29), a Takxe
MEeXZyHapOAHOE COTPYAHUYECTBO.
B pasHbix CTpaHax CTpyKTypbl,
KOTOPblE 3aHUMAIOTCA NeanaTpuye-
CKOVi PEBMATONOMMEN, 3HAYNTENBHO
BapbUPYHOTCA, 0AHAKO [OCTUIHYTO
obLee cornacve, 410 AETU U NOA-
pocTku (30), cTpagarowme pesma-
TUYECKUMM 3200NEBAHNSMM, LOMXK-
Hbl HABNKAATLCS y CrieuManueTa no
neanaTpuYECKoi PEBMATONOMMN.
ApTpUT B AETCKOM BO3PACcTE MPMBO-
IWT K 3HAYMTENbHBIM U3MEHEHUSM
He TOJbKO MOPaXXEHHbIX CYCTaBOB,
HO M K YMEHbLLEHWIO AnanasoHa
ABVKEHMS B NOPAXKEHHBIX KOHEYHO-
cTax (31, 32). Kpome T0ro, MOXeT
3HAUUTENbHO HapYyLLAThLCA Passu-
TWE HEPBHO-MbILIEYHOW CUCTEMDI,
0CO6EHHO Y ManeHbKkux fetei (33).
HecMOTps Ha BOCTATOUHYHO
MEAMKAMEHTO3HYHO NOMOLLb,
naumeHTsl ¢ KOUA HyxxparoTes

B CeLManvu3npoBaHHoM 1 He-
NPEPLIBHOM (hYHKLMOHABHOM
NEYEHNM, KOTOPOE NMOMOraeT UM
BOCCTaHOBUTb (DyHKLMOHAMBHYIO
aKTMBHOCTb, COOTBETCTBYHLLYIO

ux Bo3pacTy. MoaTomy cTpaterns
NeYeHns BKIOYaEeT huanoTepa-
NEBTOB, COLMasbHbIX PABOTHUKOB U
LPYrUX CreumanmcTos (CM. PUCyHOK
2)(6,34-39).

®usnoTepanus / pusnyeckas
Tepanus

Y naumenTos ¢ FOWUA ocHoB-

HOV 3afia4en NeveHnsi, NOMUMO
YCTPaHeHs BOCNaneHus, SBNseTcs
BOCCTAHOBJIEHME MOJTHOrO CreKkTpa
ABVKEHWI 1 (DYHKLMN NOPAXKEHHBIX
CyCTaBoB.
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Table 1: Drugs in childhood
rheumatology

physical activities including
sports [35]. This approach
adapted to disease activity and
the controll of inflammation
requires individualized train-
ing programms complided by
a team of experts including
physiotherapy, physical medi-
cine, massage, ergotherapy
and sports-physicians. There
have been several publications
demonstrating the benefit of
functional treatment in JIA
[32,40-42]. To date JIA-patients
in remission should no longer
be withdrawn from sport
acitivities but rather be adviced
to use the regenerative and
integrating functions of sports
activities.

Psychologic and Social
Services

Chronic diseases in childhood
and adolescents might not
have consequences only in the
present but furthermore in the
future of the patients. Thus
chronic disease is not only the
individual problem of the pa-
tient but sometimes the whole
family. This might even raise
the question of psycho-social
support to the family members
[43,44].

Especially in musculo-sceletal
diseases as JIA, pain and
physical limitations may hinder
age-based development and
integration. Moreover there
might be consequences con-

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Group

Non-steroidal-
antirheumatic-
drugs (NSAID)

Disease-
modifying-
drugs (DMARD)

Biologics

Steroids

Systemic

Local
application
(intra-articular,
eye-drops,
intra-ocular etc.)

Effects Undesirable Effects

Analgesic, anti- Nausea, abdominal

inflammatory,  pain, loss of appetite,

anti-pyretic diarrhea, obstipation,
cephalgia, fatigue,

lack of concentration,
behaviour modification

Immun- Slow onset of effects
modulation,
-regulation Varying side-effects
depending on the

substance used

Tight monitoring is
mandatory

Specific See Table 2
blockade of an
involved
signalling
pathway

No data on long-term
side-effects

Mostly quick
response

Rapid and good Metabolic side-

anti-inflamma-  effects, increase of

tory effects blood-pressure,
Cushing syndrome,
Osteoporosis

Targeted
application

Lipoid-necrosis
(intra-articular appl.),

glaucoma (eye-drops,

intra-ocular appl.)

Drugs in Childhood Rheumatology

Drugs

Ibuprofen,
Diclofenac,
Naproxen,
Indomethacin,
Celecoxib,
Etoricoxib

Chloroquine,
Sulfasalazine,
Methotrexate

Azathioprine,
Ciclosporin A,
Leflunomide,
Mofetil-
mycophenolate

See Table 2

Prednisolone,
Methylpred-
nisolone, etc.

Triamcinolon

[leTckas peBMaTonorus

Tabnmua 1: JlekapcTBeHHble CPEACTBA,
NPYMEHSIEMblE B AETCKOW PEBMATONOr MK

OyHKUMOHAmNbHOE NeveHre ¢
UCMOMb30BaHUeEM (hU3NYECKOM
MeaNLMHbI 1 h3noTepanuu SBns-
eTCs 06513aTeNbHbIM ANIEMEHTOM
YCMELHOro MyNbTUAMCLMNAMHAPHO-
ro NOAXoAa K NeYEHNHO.

AKTWBHbIA apTpUT TpebyeT
MWHUMaNbHOrO BO3AEHCTBMS C
MOMOLLbHO MACCUBHbIX ABUXXEHMIA
NS YMEHbLUEHUS 60NN W 3aLLUTbI
CYCTaBOB OT Pa3BUTUS KOHTPAKTYP.
Korna BocnaneHue HaxoAnTCs Nog
KOHTPONEM, LOCTUrHYTO CHUXKe-
HWe aKTUBHOCTY 3a60NeBaHus, B
KOMMJIEKC BKOHAOT BCe 6onee
aKTMBHbIE ynpakHeHus. Mocne
LOCTUXXEHWUSI PEMUCCUM NaLMEHTaM
MOXXHO PEKOMEHA0BATb BEPHYTHCS
K HOpMaIbHOM (PU3NHECKON aKTUB-
HOCTW, BKMoYas cnopt (35).

OTOT NoAxoA, afanTMPOBaHHbIA K
aKTMBHOCTYW BONE3HN U KOHTPOIHO
BOCNaneHus, TpebyeT UHAMBY-
AyanbHblX MPOrpamM, KOTopble
MPOBOAATCS rpynnoii cneurany-
CTOB, 11 BKIKYAKT (h13noTepaniio,
(hU3NYECKYHO MEANLIMHY, MACCaX,
3proTepanuo 1 CropTUBHYHO
MENLINHY.

Bbino caenaHo HeckonbKo ny-
6MKaLMIA, [EMOHCTPUPYHOLLMX
npenMyLLecTBa (hyHKLMOHAMBHOMO
neyenms npu FOUA (32,40-42). Ha
CErOAHALUHNIA JeHb NALUMEHTBI C pe-
muccusimm FOWA 6omblue He AomX-
Hbl U36€eratb CrOPTUBHOW aKkTuB-
HOCTH, 60Mee TOro, PEKOMEHAYETCS
UCMONb30BaTb BOCCTAHOBMUTENbHbIE
W MHTErpUpytoLLMe dhyHKLMK Crop-
TUBHbIX MEPONPUSITUN.
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Table 2: Biologic drugs currently used
in pediatric rheumatology

cerning school and professional
education. But chronic disease
might be a challenge as well
and account for many positive
aspects in the development oft
he patients especially concern-
ing self-confidence and social
competence. Parents and pa-
tients frequently benefit from
meeting other families having
children with the same or even
a similar disease. This is an
important factor of self-help
groups but is relevant as well
in patients who are treated

in specialized centers, where
getting in contact to others is
feasible.

Education

Education of patients and
parents is mandatory in order
to generate acceptance for the
disease and the therapeutical
means which might be neces-
sary within the disease course.
Mostly the collaboration of
families and their therpeutic-
team will be required for many
years. Moreover patients
sometimes have problems

in compliance or even refuse
treatment especially in their
puberty. Therefore all steps of
treatment have to be dis-
cussed and explained in detail
to generate the appreciation of
all persons involved [45,46].

Conclusion
Prognosis and results from
treatment in most patients

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Biologic Drugs Currently Used in Pediatric Rheumatology

Drug Target Indications

(™)

Etanercept
(Enbrel™)

Poly-JIA
EO-JIA
PsA-JIA
ERA-JIA
Psoriasis
TRAPS

Infliximab IBD
(Remicade™) Poly-JIA
Uveitis

Adalimumab
(Humira™)

Poly-JIA
ERA-JIA
PsA-JIA
IBD
Uveitis

Golimumab
(Simponi ™)

Poly-JIA
ERA-JIA
PsA-JIA
IBD
Uveitis

Certolizumab
(Cimzia ™)

Poly-JIA
ERA-JIA
PsA-JIA

Anakinra
(Kineret™)

Canakinumab
(llaris™)

Abatacept
(Orencia™)

Poly-JIA
T
Secukinumab Psoriasis
(Consentyx™)

Ustekinumab Psoriasis

(Stelara™)

Rituximab SLE
(MabThera™) Systemic vasculitis

Severe collagenouses

ITP
Rf+Poly-JIA

Tocilizumab
(Ro-ACTEMRA™)

Belimumab
(Benlysta™)

Poly-JIA (Polyarticular JIA), EO-JIA (Extended Oligoarticular JIA), ERA-JIA (Entesitis
associated JIA), PsJIA (Psoriasis-JIA), IBD (inflammatory bowel disease, SoJIA (Systemic
onset JIA), CAPS (Cryopyrin associated periodic syndrome), SLE (Systemic Lupus
Erythematodes), ITP (Immunthrombocytopenia), Rf+ (Rheumatic factor positive),

FMF (Familiar mediteranean fever), HIDS (Hyper-lgD Syndrome), TRAPS (TNF-alpha
receptor associated periodic syndrome), IL (Interleukin), TNF (Tumor-necrosis-factor),
BLyS (B-Lymphocyte Stimulator), CD (Cluster of differentiation), CTLA (Cytotoxic
T-lymphocyte associated protein)

[leTckas peBMaTonorus

Tabnuua 2: bronoruyeckue npenapa-
Thl, UCTIONb3YEMbIE B NEANATPUHECKON
peBMaTonorim

Mcuxonoruyeckas u counanbHas
CNyXObl

XpoHuyeckue 3abonesaqus y
[eTelA ¥ MOJPOCTKOB MOTYT UMETh
NOCNeACTBUS He TONLKO B HAacTo-
sLLeM, Ho 1 B ByayLiem. [oaTomy
XPOHUUecKoe 3abonesaHue - 310
He TONbKO MHAMBMOYyasbHas Npo-
6nema nauweHTa, Ho UHOr 4a 1 Bcen
CEMbW: MOSTOMY MOXET BbITh JaXxe
NOCTaBJIEH BONPOC O NCUXOCOLM-
aslbHON NOAAEPIXKKE UNEHOB CEMbM
(43,44).

B yacTHOCTH, Mpu Takux MbllLey-
HO-CKeneTHbIX 3a60NeBaHMSX KaK
FOWA, 60nm 1 chuanyeckue orpa-
HUYEHMS MOTYT NPENsSTCTBOBATL
pa3BUTMIO U MHTErpaumu. Kpome
TOrO, MOTYT UMETb MECTO HeraTvs-
Hble MOCNEeACTBMS AN LUKONBHOTO 1
NPOECCHOHANBLHOr0 06pa3oBaHMs.
OpHako xpoHuyeckas 601e3Hb
MOXET 6bITb BbISOBOM, KOTOPbINA
06ecneumBaeT 1 NoNoXXuUTenbHbIe
acnekTbl B Pa3BUTUM NALMEHTOB,
0CO6EHHO B OTHOLLEHMW YBEPEHHO-
CTV B cebe 1 coumanbHO KoMne-
TEHTHOCTW.

Poautenam u nauveHTam nones-
Hbl BCTPEYM C APYTUMM CEMbSIMY,
UMEHOLLMMI IeTEN C OAMHAKOBbLIM
W1 NoJ0BHbIM 3a60neBaHneM. JTo
BaXKHbIiA (hakTop paboTaeT B rpyn-
nax camonomoLL, B CieLmanmau-
POBaHHbIX LEHTpaXx, rie BO3MOXEH
KOHTaKT C ApyriMu NIOSbMM C 3TOM
npo6nemoil.

O6pa3zoBaHue

O6y4eHve NaumMeHToB M poanTe-
nen € LenbH NONYYeHUs 3HaHWiA 0
3a60neBaHNM 1 TePaneBTUHECKUX
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eDiagnostics
ePlanning of treatment

Physician eMedical & invasive Therapy

ekeeping a situation suitable for
sick children

edeveloping strategies for daily
Nurses routine

*Physiotherapy, massage
eAdvisory service according sport
eDevices & vehicles

eAdvices for school and education

Social-workers eEducation of families

Psychologists

Fig. 2: Multidisciplinary concept developed in Garmisch-Partenkirchen:

Integration of different professionals (left side); Physiotherapy may be fun: Integrating ,boldering” (therapeutical climbing) into
treatment (right side)

Puc. 2: MynbTuancumninHapHas KoHuenuus, paspaboTanHas B Mapmuiu-TapTeHkupxeHe:

WHTErpaums pasnuyHblx CneuranicToB (nesas CToOpoHa); puanoTepanus MOXeT ObiTb YBREKaTeNbHO: «CKanonasaqne» (TepanesTnieckoe
N1a3aHve) B neveHve (npasas CTOpoHa)
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with pediatric rheumatologic
diseases have substancially
improved due to the develop-
ment of strucured treatment
approaches, specialized physi-
cians and teams, improvement
in drug therapy and multidis-
ciplinary treatment including
functional aspects. Children
and adolescents suspected to
suffer from rheumatic diseases
should therefore be presented
to a center specialized in pedi-
atric rheumatology, in order to
determine the correct diagno-
sis and the required treatment
respectively.

Early diagnosis and treatment
are essential to archive remis-
sion and to enable a physi-
ological development to the
patients despite suffering from
a chronic disease. Specialized
centers will not provide mul-
tidisciplinary treatment pro-
gramms, but will additionally
enable a successfull treatment
close tot he patients residence
by educating patients and
families and providing helpfull
advice to their family doctor.
Thus on the basis of correct
diagnosis and an individualized
treatment even rare or compli-
cated pediatric rheumatic dis-
eases should be manageable.
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cpefncTBax, KOTopble MOryT Mo-
TpeboBaThbCs B TeUeHME 60Ne3HM,
aBnsgeTcs 06s3atenbHbIM. B
6OMbLUMHCTBE CNy4Yaes COTpya-
HUYECTBO MEXY CEMbSMM U

WX NIeYE6HO-KOHCY b TaLMOHHO
KOMaHZo# NoTpebyeTcs B TeYeHWe
MHOrux Nnet. KpoMe Toro, nauueHTsl
WHOTia UIMEKOT NPOBNEMBI C CO-
60 AEHNEM PEXMUMA Tepanin U
JaXKe 0TKa3blBaOTCA OT JleYeHus,
0C06€eHHO B Mepuoj nonoBoro
co3peBaHms. [oaTomy Bce aTanb!
NEeYeHns LOMKHbI ObITb NOAPOGHO
06CYXXAEHbI M 06BICHEHBI, YTOObI
06€ecneynTb NpaBubHOE BOCTPUS-
THE W NOHNMaHWe 60Ne3HN BCEMM
obyyatommucs (45,46).

3aknioueHue

MpOrHo3 1 pesynbTaThl NeveHns

y 60MbLUIMHCTBA AETEN U NOA-
POCTKOB C PEBMATONOMMYECKMMM
3a60/1eBaHNMM CYLLECTBEHHO
ynyywmnues 6narogaps paspadot-
K€ CTPYKTYPMPOBaHHbIX Nle4ebHbIX
NOAXOLOB, Bpayam-crieymanmctam
1 MEXAUCLMMNIMHAPHBIM KOMaHAaM,
YIyULLIEHWNIO NEKAPCTBEHHOM 1
MYNbTUAMCUMNIMHAPHOW Tepanim,
BKJTOYAIOLLEN (hyHKUMOHANbHbIE

German Center for Pediatric and
Adolescent Rheumatology
Gehfeldstr. 24

82467 Garmisch-Partenkirchen
Germany

Phone: +49 - (0) 8821-701117

Fax:  +49-(0) 8821-701 201
huber.birgitt@rheuma-kinderklinik.de
www.rheuma-kinderklinik.de
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acnexTbl. [leT u noppocTku ¢
NOJO3PEHNEM Ha PEBMATUYECKME
3aboneBanms, JOMKHbI BbITb
HanpaBneHb! B LEHTP, Cieuuanmau-
PYHOLUMACS Ha IETCKOW PEBMATONo-
ruu, 4To6bl ONPEAENUTL NPaBUb-
HbI AMarHo3 1 COOTBETCTBYHOLLEE
neveHue.

PaHHss anarHocTuka u neyeHme
HEOOXOANMbI ANSt LOCTUXEHMS
PEMMCCHM M 06ECTIEYEHNS HOpPMaTb-
HOro (PM3MONOrM4ecKoro paseuTHs
nauneHToB, HECMOTPS Ha Hanuume
XPOHUYECKOr0 3a60N1€BaHMS.
Cneumnan1anpoBaHHble LEHTPbI
MOryT MPeAoCTaBNUTb MyNbTUANCLN-
NAMHAPHble NPOrPamMMbl NEYeHUs, a
TaKk>Ke No3BOMSAT YCMELLHO NPOITK
neyeHne nobamu3ocTn 0T MecTa
MPOXXMBAHMUS MALMEHTOB NyTEM
06y4€eHNs NALMEHTOB M CEMEN 1
NPEAOCTABNEHNS MOME3HbIX CO-
BETOB MX CEMEMHOMY Bpay.

Takum 06pa3oM, ¢ NOMOLLH
MPaBMLHOMO ANarHo3a 1 UHAMBK-
LyanbHOro NEeYeHNs faxe peakve
WMAM OCNOXKHEHHBIE NeanaTpuye-
CKWe peBMaT4eCKkne 3aboneBanms
MO>HO YCMELIHO KOHbPOIMPOBAT.
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Surgical Treatment
of Collateral
Ligament Injuries
in Chronic Elbow
Instability

Introduction

Along with its bony compo-
nents, the muscles and the
joint capsule, the collateral
ligament complex represents
an essential element for elbow
joint stability.

The medial (ulnar) collateral
ligament complex (MCL; UCL)
is seperated into an anterior
and posterior bundle and plays
an important role in preserving
valgus stability (5). The lateral
collateral ligament complex
(LCL) stabilizes the elbow

joint against varus stress and
ensures the stabilization of

the humeroradial and proximal
radioulnar joint, especially dur-
ing stress load in supination
(2). The LCL is formed by the
lateral ulnar collateral ligament
(LUCL), the radial collateral
ligament (RCL), the accessory
lateral collateral ligament and
the annular ligament (AL)(12).
Injury of the MCL and/or LCL
often leads to severe functional
limitations of the elbow joint,
which cannot be compensated
by the shoulder or the wrist
and are likely to substantially
reduce the quality of life of any
affected patient. Correct diag-
nosis and treatment relies on a
detailed understanding of the

elbow joint’s anatomy and the
underlying interrelated biome-
chanical processes.

Key words: Collateral ligament
injuries, chronic elbow insta-
bility, reconstruction, elbow
dislocation, box-loop

Etiology and Pathogenesis
Acute trauma to the collateral
ligament complex is regarded
as the most common cause

of chronic elbow instability.
According to literature, disloca-
tion of the elbow is the most
common pathomechanism
causing such condition (9,15).
However chronic elbow insta-
bilities have also been proven
to occur without acute trauma.
It is reported that the condition
can be caused by a cubitus
varus as a result of a distal
humerus fracture in childhood,
which leads to a chronic over-
load of the LCL and is likely to
develop into a posterolateral
rotatory instability (PLRI) over
time. Another often described
pathogenesis of chronic elbow
instability is repetitive valgus
stress, as this causes a MCL
insufficiency and hence is
especially common in overhead
athletes (11).

Xupyprus nokrs

Xupypruyeckoe
JfieyeHue noBpeXxaeHUn
KonnaTepanbHOM CBA3-
K1 NP1 XpoHWU4eCKoU
HeCTabuNbHOCTY JIOKTS

BsepneHue

Hapsgy ¢ KoCTaMM, MblLLLaMu

W Karcynoi cycTasa, KOMMIEKC
KonnarepanbHbIX CBA30K SBNSETCS
Ba)KHbIM 3NIEMEHTOM CTABUNBHOCTM
nokTs. KoMnnekc MemanbHbIx
(nokTeBbIX) KonnaTepanbHbIX
B30k (MKC, JToKC) pasgensetcs
Ha NepPeSHIA 1 3aHNIA MyYKu, 1
WUrpaeT BaXHYH POMb B COXPaHEHUM
B BaJIbIyCHON CTAbWILHOCTH (5).
Komnnekc natepanbHbix Konna-
TepanbHbIx 8530k (JIKC) cTabu-
NM3MpyeT NOKTEBOW CycTas Npu
BapyCHOM CTpecce 1 obecneunsaet
CTabunuaaumio nneveny4esoro 1
MPOKCMMANbHOrO Ny4emnoKTEBOro
CyCTaBOB, 0CO6EHHO BO BpEMS
CTPECCOBOIA Harpy3ku Npm CynuHa-
unm (2).

Komnnekc JIKC o6pasosaH
naTepanbHO NOKTEBOW KonnaTe-
panbHom casaakoii (JTTIKC), nyueson
konnatepansHoi cBszku (JlyKGC), u
konbLeBoi casakoit (KC)(12).
Mospexaerne MKC u / nnmn JIKC
4acTo NPUBOAMT K CEPbE3HBIM
(OYHKLMOHANbHBIM OrpaHU4eHUSIM
NIOKTEBOTO CycTaBa, KOTOPble HE
MOTyT 6bITb KOMMEHCUPOBAHDI 3a
CYeT Mneya uiv 3anscTbsl v MOryT
3HAUMTENbHO CHU3NTb KA4eCTBO
XU3HW y Nt060ro NocTpaaasLLEro
nauueHTa. TOYHbIA AnarHo3 u
neyenre 6asnpyeTcs Ha feTanbHOM

MOHUMAaHWUW aHATOMMUM JIOKTEBOrO
cycTaBa 1 B3auMOCBS3aHHOM C Hel
6MOMEXaHuKu.

KnioyeBble cnoBa: noBPeXAeHus
KonnaTepanbHoM CBA3KM, XPOHUYe-
cKas HeCTabunbHOCTb IOKTEBOMO
CyCTaBa, PEKOHCTPYKLS, BbIBUX
noKTS, box-loop

JTuonorua u natoreHes

OcTpas TpaBma Kommnekca Kor-
natepanbHbIX CBA30K CUNTAETCS
Hanbonee pacnpoCcTpaHeHHOM
MPUYMHON XPOHMYECKOW HeCTabunb-
HocTH nokTs. CornacHo nutepa-
Type, BbIBIX NIOKTEBOTO CycTaBa
ABNSETCS Hanbonee pacnpocTpa-
HEHHOW NPUYNHOM 3TOr0 COCTOSHUS
(9,15). TeM He MeHee, AoKa3aHo,
YTO XPOHNYECKAS HECTAOUIBHOCTb
NOKTSI MOXET BO3HUKHYTb 1 6€3
OCTPOW TPaBMbl.

Coo6LyaeTes, 4To Takoe COCTOsHWE
MOXeT ObITb BbI3BaHO cubitus varus
B pesynbTaTte AMCTanbHOro nepe-
noma NneyeBoi KOCTU B AETCKOM
BO3pAcTe, YTO MPMBOAMT K XPOHMU-
veckoit neperpyske JIKC u, ckopee
BCET0, CO BDEMEHEM BbI3bIBAET
3afiHenartepasbHyK POTaLMOHHYIO
HecTabunbHOCTb (3J1PH).

[pyroii yacTo onucbiBaemblit
NaToreHes XPOHNYECKO HecTa-
OWMbHOCTY NOKTS — NOBTOPHbIiA
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Xupyprus nokts

Fig. 1: Lateral view of the left elbow during LUCL

reconstruction. A graft is pulled proximally into
the v-shaped drill tunnel using a FiberWire® and
shuttled in dorsal direction through the counter

drill hole.

Other factors worth mention-
ing in this context are iatro-
genic injuries for example

in cases of insufficient soft
tissue refixation in the course
of primary elbow surgery or
after repeated corticosteroid
infiltration in patients with an
epicondylitis, which can imply
insufficencies of the collateral
ligament complex.

Diagnostic Approach

Clinical Presentation/
Diagnosis

The condition of elbow joint
instability is accompanied by
elbow pain, which is often
experienced over prolonged
periods of time. Symptoms can
be quite similar to those of an
epicondylitis as the active stabi-
lization of the elbow joint leads
to an overuse of the forearm
muscles. In addition, irregular
joint blockage and hypermobil-
ity are common symptomatic

features, same as subjective
feelings of instability. A chronic
instability may also result in
elbow stiffness, which calls
for high attentiveness during
diagnosis of chronic instability
to avoid misinterpretation of
symptoms. Common causes
for elbow instability (such as
prior trauma or surgery) should
be investigated when estab-
lishing the patient’s medical
history. Different clinical tests
are available to screen for in-
stability of the elbow joint. Our
previous reports may be used
to gain more detailed informa-
tion on the subject (9). Symp-
toms are often experienced
unilaterally thus tests should
be performed on both sides
and analyzed for differences.

Imaging

Diagnosis of MCL or LCL injury
is established by clinical eximi-
nation and supporting imaging

Puc. 1: bokoBoii Bua Bo Bpemst pekoHcTpykuum JITKC.
TpaHcnnaHTaT NpoTSrMBaeTCs NPOKCUMAanbHO B
v-06pa3HbIil kaHan ¢ nomoLbto FiberWire® u BbiTaru-
BaeTCs B LOPCANbHOM HaNpaBMeHu Yepes 0TBEPCTHE.

BasbryCHbIi CTPECC, MOCKOMbBKY OH

npueoamT K nopaxeHuto MKC v no-
3TOMY 0COGEHHO 4acTo BCTPeYaeT-
CS1 Y CNOPTCMEHaX, NPaKTUKYHOLLMX

BbICOKYt0 nogady (11).

[pyrum chakTopom, KOTOpbIii
criefyet ynoMsaHyTb B 3TOM
KOHTEKCTE, ABMATCA ATPOreH-
Hble NOBPEXAEHNS, Hanpumep, B
Crny4ae HefoCTaTouHON pedonk-
caummn MArk1X TKaHen BO Bpems
NEPBUYHO XMPYPriv IOKTS UK
rnocne NOBTOPHbIX KOPTUKOCTEPO-
NAHBIX MHOUNBTPALMIA Y 6ONBHBIX
C 3MUKOHANINTOM, KOTOPbIE MOTYT
BbI3BATb M3MEHEHNS B KOMMNEKCE
KonnarepansHbIX CBA3OK.

[LmarHocTuyeckmii noaxon
KnuHnyeckue nposiBneHums /
[vnarHoctuka

HecTabunbHOCTb NOKTEBOrO
CcycTaBa COMPOBOXAAETCS 60MbH
B JIOKTe, KOTOpas 4acto 6ecnokouT
B TEYEHWE ANNTENbHOMO Nepuoaa
BPEMEHMN.

CyMMMTOMbI MOrYT BbITh O4eHb MO-
XOXMMM Ha TaKoBble Nput 3MMUKOH-
ANAUTE, NOCKOSbKY aKTUBHAS CTa-
Ounmu3aums NPUBOANT K Neperpyske
MbILLL Npeanneybst. Kpome Toro,
BpeMeHHas 610Kafa uv runep-
MOBWLHOCTb CycTaBa MOryT 6bITh
MPOSIBNEHUSIMI 3TOW NATONOrNK,
TaK e KaK U Kak Cy6beKTUBHble
OLLYLLEHMST HECTABNLHOCTH JIOKTS.
XpOHNUYECKas HECTabUBHOCTb MO-
XET NPMBECTY K TYrONOABUXHOCTH
B JIOKTEBOM CyCTaBe, 4To TpebyeTt
0c0o60ro BHUMaHUS Npu AUarHocTy-
K€ XPOHMYECKOI HECTabUIbHOCTY,
4T06bI M36€XKaTh HEMPABMILHOMO
TONKOBaH!S CUMMTOMOB.

[MpnumnHa HecTabubHOCTM IOKTA
(HanpumMep, paHee nepeHeceHHas
Tpasma 1nu onepaums) [oxHa
ObITb OMpeaeneHa npu coéope
aHamHe3a. [ins 06Hapy>xeHus He-
CTabMALHOCTM NIOKTEBOTO CycTaBa
MPOBOAAT Pa3NNYHbIE KIMHUYECKNE
TecTbl. B Haweil npefblayLyei
ny6nukaumm npefocTasneHa bonee
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procedures. Anterior-posterior,
lateral and axillary radiographs
of the elbow are assesed to
detect bony accompanying
injuries, capsule calcifications,
secondary osteophytes, nar-
rowing of the joint space, loose
bodies and deformities. Valgus
and varus stress radiographs
may be used to measure the
medial and lateral joint line
opening when being compared
to non-stress views. The so-
called ,drop sign” describes
the spontaneous opening in
the humeroulnar joint cavity,
pointing towards a distinct
PLRI after elbow disloca-

tion. Conventional magnetic
resonance imaging (MRI) is a
useful tool to assess soft tis-
sue injuries. In addition, joint
incongruity can be evaluated
as an indirect sign of instability
in MRI. Hackl et al. reported
that a posterior translation of
the radial head of more than 2
mm and an axial ulnohumeral
incongruity of more than T mm
is highly indicative for elbow
instability (10).

Therapeutic Approach

If the patient symptoms cannot
be managed by a conservative
treatment approach, diagnos-
tic elbow arthroscopy is used
to confirm or exclude chronic
elbow instability in our depart-
ment. Prior to performing

an open collateral ligament
reconstruction it is important to
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exclude other instability caus-
ing factors — especially such of
bony origin. In addition to that
bony deformities as well as
advanced degenerative osteo-
arthritis are considered to be at
least relative contra-indications.
If significant instability is
confirmed during arthroscopy,
open ligament reconstruction
can be performed.

Surgical Treatment of Lateral
Collateral Ligament Injuries
Biomechanical studies have
shown that a relevant PLRI oc-
curs after complete ruptures of
the RCL and the LUCL (4,13).
In lateral collateral ligament
reconstruction, a reconstruc-
tion of the LUCL is performed
as isometrically as possible,
while it does not reestablish
the natural anatomy. However,
according to biomechanical
studies the single strand tech-
nigue for LUCL reconstruction
proved to be equally effective
when compared to double
strand techniques or simulta-
neous reconstruction of LUCL
and RCL (2,7).

Operative Technique

In our department a LUCL
reconstruction is commonly
applied by using an autologous
triceps tendon graft. After con-
firmation of PLRI by diagnostic
arthroscopy, we expose the
lateral elbow through Kocher's
intervall. Developing the

noapo6Has MHopmaums 06 nx
BbINOAHEHWM (9). CUMNTOMBI 4acTo
0TMEYaroTCs € 0O[JHON CTOPOHBI, HO
TECTbl [OMKHbI MPOBOAUTLCS HA
06€1x CTOPOHAX M Pasnuuns JONX-
Hbl ObITb MPOAHANIM3MPOBAHbI.

Busyanusaums

[narHo3 npu nospexxaeHnsx

MKC v JIKC ycTaHaBnuBaeTcs
NPV KIMHUYECKOM OCMOTPE U C
MOMOLLbO BCMIOMOraTebHbIX
BM3yann3aumMoHHbIX UCCneaoBa-
HuiA. U3yvaioTcs nepeHe3anHss,
60KOBAs M aKCUNNSIPHAs PEHTTEHO-
rpamMMbl I0KTS, Y4TO6bI 0BHAPYXNUTb
CONYTCTBYHOLLME KOCTHbIE TPABMbI,
KanbLMHO3 Kancybl, BTOPUYHbIE
0CTEO(UTDI, CY)XEHWNE CYCTaBHO-
ro NPOCTPAHCTBA, BKIIOUYEHMS U
Aechopmaumu.

BanbrycHas v BapycHas cTpecc
PEHTTEHOrpamMMbl MOTYT BbITb UC-
noMb30BaHbl ANS U3MEPEHUs Meu-
anbHO 1 natepasnbHoOK CyCTaBHOM
LYenu 1 cpaBHeHUs! Co 3[,0pOBOA
CTOPOHOM.

Tax Ha3blBaeMbli «CUMMTOM Kan-
NW» OMUCLIBAET CaMOMPON3BONbHOE
pacLunpeHue NoaoCTH NNEYENoKTe-
BOr0 CyCTaBa W BbIX0J KOHTPacT-
HOTO BELLECTBA, YKa3blBaIOLLEro

Ha 3J1PH nocne BbiBKXa CycTasa.
O6blyHas MarHUTHO-Pe30HaHCHas
Tomorpacus (MPT) sBnseTcs no-
NE3HbIM UHCTPYMEHTOM AN OLEHKM
MNOBPEXAEHUS MATKNX TKaHe!.
Kpome Toro, HEKOHIpySHTHOCTb
CYCTaBHbIX MOBEPXHOCTEN MOXET
ObITb KOCBEHHBIM MPU3HAKOM He-
crabunsHocTu npu MPT.

Xupyprus nokrs

Hackl ¢ coasT. coobwmn, 470 3a-
[IHEe CMeLLeHNe roNoBKU Ny4eBoi
KOCTU 6onee 4YeM Ha 2 MM 1 0CEBas
HEKOHIPY3HTHOCTb MNEYENOKTEBOTO
cycTaBa 6onee 4eM Ha 1 MM aBnS-
£TCS NOKa3aTENbHbIMIU MPU3HAKaMM
HecTabubHocTh NokTs (10).

TepaneBTuueckuii noaxon

Ecnn cumnTOMbI y naumeHTa He
MOryT ObITb YCTPAHEHbI C MOMOLLbHO
KOHCEepBATMBHOIO NeYeHus, Ans
NOATBEPXKAEHUS UMM UCKOUYEHMS
HEeCTabubHOCTM IOKTS B HALLEM
OTAENEHUN MPOBOANTCS ANArHOCTU-
yeckast apTPOCKONMS.

lNepen NpoBeAEHNEM OTKPbITON
PEKOHCTPYKLMM KonnaTepanbHO
CBSI3KMW, BAXXHO UCKITOUMUTL apyrue
(hakTopbl HECTABUILHOCTM, 0COBEH-
HO KOCTHOTO MPONUCXOXAEHMS.
KpoMe KoCTHbIX fAecpopmauui,
3anyLLEHHbIA fereHepaTuBHbIii
0Te0apTPUT LIeNecoobpasHo Takxe
4nTaTh, Kak MUHUMYM, OTHOCK-
TeMbHbIM NPOTUBONOKA3aHUEM

K onepauuv Ha cBsizkax. Ecrm
3HaUMTENbHAS HECTAbUIBHOCTD
NOATBEPXXAEHA B X04€ apTPOCKO-
MnK, TO MOXET ObITb BbINONHEHA
OTKPbITAs PEKOHCTPYKLMS CBASKY.

Xupypruyeckoe neyeHve
NoBpeXAeHui naTepanbHoi
KonnaTtepanbHON CBA3KU
Bromexannyeckue uccnefoBaHms
nokasanu, 4to 3J1PH Bo3HMkaeT
nocne nonHbIx paspbisos JIyKC u
JIKC (4,13). Bo Bpems xupyprim
natepanHoil KonnaTepanbHoi
CBA3KW pekoHCTPyKums JIJTKC
BbIMOSHAETCS N30METPUUECKH, MO
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Fig. 2a,b: After exposure, drill tunnels are created

proximally in the rotation center of the distal humerus,

and distally from the sublime tubercle toward the
tubercle at the supinator crest.

interval between the anconeus
and the extensor carpi ulnaris
and releasing these muscles
proximally off the humerus,
allows full access to expose
the origin of the LUCL at the
rotation center of the distal
humerus and the distal inser-
tion point of the LUCL at the
supinator crest. With exposure
of the LCL, its deficiency can
be identified and elbow laxity
can be confirmed by applying
varus stress or by posterior
translation of the radial head.
Thereafter two drill tunnels for
the LUCL reconstruction can
be established. The distal tun-
nel is created at the supinator
crest of the ulna and the proxi-
mal tunnel is established in a v-
shaped fashion at the isometric
point of the LCL origin at the
humerus. The triceps tendon
graft is harvested by epifascial
mobilisation. A transplant of
approx. 7 cm length and 4mm
width is detached from the
medial part of the triceps ten-
don aponeurosis, which then
gets closed with a continuous
suture. A modified Krakow
suture is performed at both
ends of the tendon graft (e.g.
with a #2 FiberLoop®, Arthrex
Inc., Naples, FL, USA) and thus

fixated distally at the supinator
crest by use of an intramedul-
lary button (e.g BicepsButton,
Arthrex Inc.).

The graft is pulled proximally
into the v-shaped drill tun-

nel using another FiberWire®
(Arthrex, Naples, FL, USA) and
consequently shuttled in dorsal
direction through the counter
drill hole (Figure 1). The joint
capsule is reconstructed below
the graft. The correct tension
of the graft is evaluated dy-
namically and humeral fixation
is achieved by use of a but-
ton or a tenodesis screw (e.g.
4.75mm Swivelock, Arthrex
Inc.). Before applying a layered
wound closure, the LCL as well
as the common extensor origin
(CEO) have to be anatomically
restored by use of an anchor
thread. An elbow orthosis is
applied postoperatively for 6
weeks. Flexion is limited to 90°
and extension is initially limited
to under 40° and consequently
increased by 10° per week.
Contact sports should to be
avoided for 6 months.

Clinical Results and
Complications

Research on outcome of
reconstruction of the LCL is

Puc. 2a,b: Mocne 06HaxeHUs NpoaenbIBaKTCS KaHanbl
NPOKCUMANBHO B LIEHTPE BPALLEHNS AUCTANbHOTO OTAeNa
MeYeBoit KOCTH, 1 AUCTanbHO 0T 6yropka B CTOPOHY rpebHs
cynuHaropa.

BO3MOXHOCTH, 10 MOJIHOr0 BOCCTa-
HOBMEHWS eCTECTBEHHOI aHAaTOMMK.
CornacHo 61MoMexaHN4eCKnM uc-
CnefoBaHMAM, OAHOLIENOYHas Me-
TOAVKA Npy pekoHCTPykuum JIIKC
okasancs He MeHee 3 heKTUBHOM,
YeM [iByLienoyHas MeTOAMKa Uu
0JHOBPEMEHHAs PEKOHCTPYKLMS
JUIKC v JlyKC (2,7).

OnepaTuBHasA TeXHUKa

B Hawwem 0TAeneHn pekoHCTPYK-
umst JIJTIKC 06bI4HO BbINOMHSAETCS

C UCMONb30BAHWEM ayTONOTUYHOTO
TpaHCnnaHTaTa u3 CyxoXxunms
Tpuuenca. lNocne NOATBEPXXAEHUS
3J1PH ¢ nomoLbto anarHocTuye-
CKOW apTPOCKOMUK, Mbl 06HaXKaeM
naTepanbHbliA NIOKOTb Yepe3 A0CTYM
Koxepa.

Paclumpupenne nHTepsana Mexay
NOKTEBOW MbILLILIG 1 TOKTEBbIM
pasrubatenem 3ansicTbs v Bbl-
CBOBOXX/EHME 3TUX MbILLIL| MPOKCH-
MaJbHO OT MNIeYeBOi KOCTH laeT
MOMHbIA JOCTYM, YTOOLI O6HAXUTH
Hauano JIJIKC B LeHTpe BpalleHus
JMCTanbHOW NNEeYEBO KOCTH 1 Anc-
TanbHyH TOUKY NPUKPENNEeHns Ha
rpebHe cynuHaTopa.

Mpu 06HaxeHun JIKC MOXXET 6bITh
MOEHTUUUMPOBAHO €€ NOBPEX-
OEHVe, a HeCTabMUNbHOCTb NOKTS
MOXeT ObITb MOATBEPXKAEHA C
MOMOLLbK) BapyCHOTO CTpecca

W 33HETO CMELLEHMS TOI0BKM
ny4eBom KocTu. [incTanbHbli

KaHarn npogenbiBaeTcs Ha rpebHe
CynuHaTOopa NIOKTEBOW KOCTH, a
V-06pasHblii NPOKCMMarbHbli - B
W30METPUYECKON TOUKe Hauana
JIKC Ha nneveBoi kocTu. TpaHc-
NnaHTaT Cyx0Xunmus u3 Tpuuenca
3abupaeTcs ¢ NOMOLLbHO 3nudacLy-
anbHoi Mobunuaaumu. TpaHcnnan-
TaT L/MHOW 7 CM U LUMPUHOM 4 MM
OTAENseTcs 0T MEANANbHON YacTun
anoHeBpO3a CyXOXWuS TpuLenca,
KOTOPbIiA 3aTEM 3aKPbIBAETCS He-
MPepbIBHbIM LLIBOM.
MoanhuumMpoBaHHbIit KPakoB-

CKMi LLIOB BbIMONHSETCS HA 060MX
KOHLAX CyX0XMIbHOrO TpaHcnaH-
Tata (Hanpumep, C NOMOLLbio #2
FiberLoop®, Arthrex Inc., Heanonb,
Onopuaa, CLUA), n Takum 06pa3om
(OUKCHPYETCS ANCTANBHO Ha rpebHe
CYNMHATOPE C UCMOMb30BAHNEM
WHTpaMe Ly NNSPHOM KHOMKK (Hanpm-
mep, BicepsButton, Arthrex Inc.).
TpaHcnnaHTar npoTankmsaeTcs
NpoKC1MarbHo B V-06pasHblid ka-
Han, ucnonbays apyroi FiberWire®
(Arthrex, Heanonb, ®nopuaa,
CLLIA), 3aTeM BbITAMBAIOT €70 B
[OP3aNbHOM HanpasneHuu vepes
oTBepcTUe kanana (Puc. 1).
CycTaBHas Kancyna pekoHCTpy-
UPYETCS HWKe TpaHCTNaHTara.
[MpaBunbHOE HATSXXEHME TPaHC-
nnaHTara OLEeHMBAeTCs AUHaMK-
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Fig. 2c,d: A semitendinosus allograft is lopped through the  Puc. 2c¢,d: [Tonycyx0XunbHblii annoTpaHCnnaHTaT npoTsHYT Yepe3
ulnar tunnel. TIOKTEBOW KaHar.

Fig. 2e: The graft is shuttled through the humeral tunnel. Puc. 2e: TpaHcnnaHTart BbITAHYT Yepes nieyeBoi kanar.
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limited and mostly based on
retrospective case series. Nev-
ertheless, in most instances,
clinical results are predict-
able and effective. One case
study reported satisfactory
postoperative outcomes as
the Mayo Elbow Performance
Score (MEPS) improved from
45 to 82 points and pain, as
measured by a visual analogue
scale, reduced from 7,5 to 2,2
points after a medium follow-
up of 19 months (3). Another
group reported that stabilty
was restored in about 90%
and excellent results were
achieved in 60% in a series of
42 patients (14). Consistent
with these results a systematic
review by Anakwenze et al.
reported of good or excellent
results after surgery in most
of the included 130 patients.
However, a complication rate
of 11% was measured, mainly
due to persistent instability
being the most common type
of complication at a rate of 8%
(1).

Surgical Treatment of Medial
Collateral Ligament Injuries
The MCL is separated into an
anterior bundle, originating

of the medial epicondyle and
inserting at the sublime tu-
bercle, and a posterior bundle
inserting more proximally. As
the anterior bundle is regarded
as important stabilizer against
valgus stress, reconstruction
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techniques of the MCL mostly
aim to restore the anterior bun-
dle by single or double strand
techniques (18).

Operative Technique

In our departement the anterior
bundle is reconstructed in a
double strand technique with

a palmaris longus- or a gracilis
autograft. Equivalent to the
LUCL reconstruction, a rou-
tine arthroscopic evaluation of
the elbow joint, prior to MCL
reconstruction, is done. After
confirmation of MCL deficien-
cy, a skin incision is centered
over the medial epicondyle and
extended 3-5¢m both proximal-
ly and distally. Firstly the ulnar
nerve is identified through a
muscle-splitting approach by
incising the raphe of the flexor
carpi ulnaris. In cases of ac-
companying ulnar neuropathy,
which is present in 40% of the
patients suffering from medial
instability (18), an additional de-
compression of the ulnar nerve
is recommended. An elevator
is used to seperate the flexor
muscle mass to expose the
origin of the MCL at the motion
axis of the elbow at the distal
humerus. Thereafter the inser-
tion point of the anterior bundle
at the sublime tubercle of the
coronoid process is exposed.
Drill tunnels are created for
graft placement with constant
attention to protect the ulnar
nerve. The tunnels are placed

vecku, oukcaums Ha nneyesomn
KOCTU BbINOSHAETCS C MOMOLLbHO
KHOMKW UMW BUHTA A5 TeHoAe3a
(Hanpwumep, 4,75 mm Swivelock,
Arthrex Inc.). [Nepea nocnoiHbIM
3aKkpbiTeM paHbl, JIKC, a Takxe
Hauano o6uuero akcteHsopa (HOJ)
[OMKHbI 6bITb aHATOMUYECKM BOC-
CTaHOBEHbI C NMOMOLLbIO IKOPHbIX
(buKcaTopoB.

Mocne onepauuy B Te4eHme 6 He-
AeNb NMPUMEHSETCS 0PTE3 NOKTERO-
ro cyctasa Crubanwe orpaHnyeHo
10 90°, a pasrnbaHue BHavane
orpaHuyeHo o 40° a 3aTeM yBenu-
unBaeTcs Ha 10° B Hepento. B Teve-
Hue 6 MecsLeB cneayeT usberatb
KOHTAKTHbIX BUAOB CriopTa.

KnuHuyeckue pesynbTathl U
OCMOXHEHMSA

Wccnenosannin pesynbTaTos
pekoHcTpykuum JIKC nposoamnocs
HEAOCTaTO4HO, 1 BOMBLUMHCTBO M3
HWX U3y4ann PETPOCNEKTUBHbIX
nctopun 60ne3nmn. Tem He MeHee,

B O0NbLUMHCTBE Cy4aeB KNnHUYe-
CKMe pesynbTaTthl 6bln NPeAcKasy-
EMbIM 1 XOPOLLINMU,

B onHoM uccnenosaHum coobLa-
n0oCcb 06 yA0BNETBOPUTENbHBIX MO-
CneonepaLmoHHbIX pesynbTaTax —
ynyuieHuu no wkane Mayo Elbow
Performance Score (MEPS) ¢ 45 no
82 6annos, a 601b, OLEHEHHas no
BW3yasibHOM aHanoroBom LuUKane,
yMeHbLUMnacs ¢ 7,5 fo 2,2 6annos
nocne HabmoaeHns B CPEOHEM, B
TeueHue 19 mecaues (3).

[pyras vccnenosatensckas rpynna
coobLumna, 4to cTabunusaums

Xupyprus nokrs

Obina BOCCTaHOBNEHA NPUMEPHO
Ha 90%, W OTNIMYHbIE PE3yNbTaThl
ObInv JOCTUrHYTHI Y 60% 13 42 na-
umeHToB (14). Coo6pasHo C aTUMK
pesynbTaTtamu B CBOEM 0630pe
Anakwenze ¢ coaBT. Takxe Co-
OBLLUMIN O XOPOLLIMX UITN OTSINYHbIX
pesynbTatax nocie onepauuu y
6onbLUMHCTBA M3 130 y4acTBYHOLLMX
B UCCNEAOBaHNM NALMEHTOB.
OnHako nokasaTesb OCNOXHEHMIA
coctasun 11%, rnasHbIM 06pa3oM,
32 CHET CTOMKOM HECTABUIBHOCTH,
KoTOpas ABnseTCs Haubonee pac-
MPOCTPAHEHHbBIM TUMOM OCOXHE-
HuiA ¢ nokazaTtenem 8% (1).

Xupypruueckoe neyeHue
NOBpeXAeHWii MeauanbHOM
KonnaTtepanbHON CBA3KU

MKC pasgenseTcs Ha nepeaHuii
NYy4OK, KOTOPbI HAYMHAETCS OT
MeANanbHOro HaAMbILLENKa WU npu-
KpennseTcs K 6yropky BEHEYHOrO
0TPOCTKA, 1 3a[HNIA My40K, NPUKpe-
nnsoLLmidcs 6onee NpoKCUMalb-
HO. IMoCKOMbKY NepesHuiA Ny4oK
paccMaTprUBaeTCs Kak BadKHbIN
CTabunuaaTop Npyu BanbryCHOM
CTpecce, METObl PEKOHCTPYKLNM
MKC, B 0CHOBHOM, HanpasfieHbl Ha
BOCCTaHOB/IEHWE NepeSHero nyyka
C MOMOLLbIO OHOLIENOYHON U BYX-
LienoYHO METOAMKM (18).

OnepaTuBHasi TeXHMKa

B Hawewm oTaeneHun nepesHui
Ny40K PEKOHCTPYMPYETCS C No-
MOLLbHO ABYXLEMOYHON METOANNKMN
- ayTOpaHCcnnaHTaTamn 13 AIMHHOM
NafioHHOMN UMK TOHKOW MbILLIL,
OKBMBANEHTHO PEKOHCTPYKLIMM
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at the rotation center of the
distal humerus proximally

and anterior and posterior the
sublime tubercle in a v-shaped
fashion. In order to avoid perfo-
ration of the joint surface, the
tunnels can also be placed dis-
tal of the tubercle. The tendon
graft is looped through the ul-
nar tunnel. Thereafter the thus
created graft limbs are sutured
together with a FiberLoop®. Af-
ter dynamic verification of the
correct tension, the transplant
is fixated at the humeral drill
hole with a tenodesis screw
(e. g. 4.75 mm Swivelock) and
the fascia overlying the flexor-
pronator mass is repaired. The
wound closure and aftercare
are performed analogous to the
LUCL reconstruction.

Clinical Results and
Complications

Studies have demonstrated
MCL reconstruction to be high-
ly effective in restoring valgus
stability in overhead athletes
(11,18). While MCL insufficien-
cy meant often a career ending
injury, advancements in opera-
tive techniques have improved
the return-to-play rates to 86%
(5). According to systematic
reviews, the most common
accompanying complication of
this operative technique is a
postoperative, often transient,
ulnar neuropathy, which is
reported in 6% of the cases
(17). Nevertheless, as surgical
techniques have progressed
from a flexor-mass reflecting
approach to the splitting tech-
nigue, the frequency of ulnar
neuropathy has decreased.
Other important complications
are persistent elbow instability
and avulsion fractures of the
medial epicondyle near the
humeral drill tunnels (17).
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Surgical Treatment of
Combined Medial and Lateral
Collateral Ligament Injuries:
The Box-Loop-Technique

The circumferential “box-loop”
technigue involves a simultane-
ous reconstruction of the MCL
and LCL with a single tendon
graft in cases where a gross
instability of the elbow requires
restoration of both ligaments
(6). A biomechanical study of
the reporting research group
showed, that the presented
method allows to regain elbow
stability in bilateral collateral
ligament insufficeny, while be-
ing equally effective compared
to conventional MCL and LUCL
reconstruction methods (8).

Operative Technique

After confirmation of MCL

and LCL deficiency, a box-loop
reconstruction can be per-
formed by a universal poste-
rior approach or through two
separate medial and lateral
incisions. Mobilisation of the
full-thickness flaps and a de-
compression of the ulnar nerve
are performed to safely expose
the origin of the ligaments at
the distal humerus and their
insertion points at the proximal
ulna. After exposure, drill tun-
nels are created proximally in
the rotation center of the distal
humerus, and distally from the
sublime tubercle (origin of the
MCL) toward the tubercle at
the supinator crest (origin of
the LUCL) (Figure 2a/b). In our
department we use a semiten-
dinosus allograft, which is then
prepared using a FiberWire®

in Krakow stitch fashion on
each end and which is looped
through the humeral and ulnar
tunnel (Figure 2c-e). After

joint reduction and respective
stability testing, the overlap-

JIIKC, nepes pexoHCTpyKume
MKI1 BbInonHseTCS 06bI4HAs ap-
TpOoCKOMMYecKas OLEeHKa JIOKTEBOr0
cycTasa. [locne noATBEPXKAEHUS
nospexaerns MKC, BbinonHsieTcs
paspes KOXu Haj MeanarnsHbIM
HaaMbILLENKOM, KOTOPbIA pac-
LUMpSETCA Ha 3-5CM Kak NpoKcu-
ManbHO, Tak W aucTansHo. BHavane
NOEHTUUUMPYIOT NOKTEBOW HEPB
C MOMOLLbIO PaCLLEneHNs MblLLL,
nyTEM NEPepe3anmns CoeANHEHNS
NIOKTEBOTO Ccrubatens 3anscTbs.

B cnyyasx conyTcTaytoLLen HeBpo-
naTuy NIOKTS, KOTOPas 0TMEYaeTCs
y 40% naumeHToB C MeAMaNbHOM
HecTabunbHOCTbHO (18), pekomeH-
[yeTCS AONONHUTENbHAS AEKOM-
Npeccus NOKTEBOrO HepBa.

[ns pa3aenequs MbilLpl crnba-
Tenen Ans o6Hapy>xeHus Havana
MKC Ha ocu aBUXXEHMS NOKTS

Ha OMCTaNbHOM YacTyW NNEYeBoi
KOCTU MCMOMb3YeTCs 31eBaTOp.
Mocne 3Toro 06HaXaeTcs Touka
NPUKPeNnNieHs NepeaHero nyyxa
Ha 6yropke BEHEYHOr0 OTPOCTKA

C NOBbILLEHHBIM BHAMAHWEM K 3a-
LUyWTe NOKTEBOrO HEPBAa NPOCBEPSM-
BAKOTCS KaHambl ANs pasMeLLeHns
TpaHcnnaHTara. Kananbl pac-
nomaratoTCcs B LEHTPE BpaLLEHMS
LMCTaNbHOM 4acTy NNeYeBon KOCTH
NPOKC1MarbHO, Crepean 1 c3aam ot
6yropka B V-06pasHoii hopme.
[ns ToOro, 4to6bl M36EXXATH NEp-
hopaunm NOBEPXHOCTM CyCTaBa,
KaHanbl TakXXe MOryT BbITb pac-
NoMoXeHb! aucTanbHee Gyropka.
Cyx0XXUnbHbIA TPAHCNNaHTaT
NpOTArMBaETCS NeTnei vepes
NOKTEBOM KaHan. ocne 3Toro KoH-
Libl TPAHCMNIAHTATOB CLUMBAKOTCS
BMecTe ¢ FiberLoop®.

Mocne AMHaMU4eCKon NpoBepKy
MPaBUILHOMO HATSKEHMS, TPAHC-
MnaHTaT MKCUPYETCS B OTBEPCTUM
Ha NNe4YeBoi KOCTU C NOMOLLbHO
BWHTa NS TeHOAe3a (HanpuMep,
4,75 mm SwivelLock), n chacums, no-

Xupyprus nokrs

KpbIBatoLLas crubartenb-npoHaTop,
BOCCTaHaBNMBAETCS. 3aKpbiTve
paHbl ¥ nocneaytoLee HabniofeHe
MPOBOAATCS aHANOTMYHO PEKOH-
cTpykumm JTJIKC.

Knunnyeckue pesynbTathbl U
OCJI0XHEHMS

ViccnenoBaxus npoAeMOHCTPUPO-
Basnu, 4To pekoHCTpykuns MKC
ABNSETCS BbICOKOIPEKTUBHLIM
METOZAOM NeYeHnst Npu BOCCTaHOB-
NEHWM BaNbHIYCHON CTabMNbHOCTY
CMOPTCMEHOB, NPAKTUKYHOLLMX
BepxHioto nofady (11,18).
[MockosbKy YacTo NoBpex aeHne
MKC npuBOANT K OKOHYaHMIO
Kapbepbl CIOPTCMEHA, YCOBEpLUEH-
CTBOBaHMS ONEPATUBHbIX METOANK
YAYHLLIMIKM KO3PULMEHT BO3BpaTa
B cnopT A0 86% (5).

CornacHo cuctTemaTnyecknM 0630-
pawm, Hanbornee pacnpocTpaHEHHbIM
CONYTCTBYHOLLMM OCIIOXHEHNEM
3TOW ONepaTUBHON METOAMKM SBNS-
€TCS NOCneonepaLUnoHHas, 4acTo
TPaH3MTOPHas JIOKTEBAs HeBpoOna-
TS, 0 KOTOPOK coobLiaeTcs B 6%
cnyyaes (17).

TeM He MeHee, N0 Mepe Toro,

KaK XMpypruyeckme Metobl
MOAMHNLMPOBANUCH OT MOAXOAA

C 0TBEAEHWEM MbILLL - crubarte-
neii 10 METOLA UX pasaeneHus,
nokasartefb JIOKTEBON HelponaTuu
yMeHbLUMACS. [pyrimmu 3Ha4UMbIMu
OCMOXXHEHUAMM SBASKOTCA CTOMKAs
HeCTabnnbHOCTb NIOKTEBOrO CyCTa-
Ba W OTPbIB MEAMabHOMO MbllLenka
OKOJI0 OTBEPCTUS B NIEYEBON
kocTu (17).

Xupypruyeckoe neyeHue cove-
TaHHOr0 NOBPEXAEHUS Meanarb-
HOM U naTepanbHo
KonnaTepanbHbIX CBA30K:

meTop «box-loop»

LinpkynsipHblii MeTog «box-loop»
(«kopobka-neTns») npeanonaraeT
O[HOBPEMEHHYHO PEKOHCTPYKLMIO
MKC 1 JIKC ¢ nomoLLbto 0fHOro
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Puc. 2f: Tocne peno3uumn cyctasa u
TECTUPOBAHUS CTabMNIbHOCTH, NEPEKPLIBA-
tOLLIMECS KOHLbI TPAHCMNaHTaTa CBA3aHbI
APYr C [pyroM Ha MeananbHON CTOPOHE.

Fig. 2f: After joint positioning and
stability testing, the overlapping ends
of the tendon graft are knoted and
tied together at the medial side.

Puc. 2g: TpaHcnnaHTaT npuwnBaeTcs K
HUXKENEXALLMM TKaHSM.

Fig. 2g: Finally, the graft is sutured to
the underlying ligamentous tissues.
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Fig. 2h,i: Postoperative radiographs
of the elbow (anterior-posterior and
lateral view).

ping ends of the tendon graft
are knoted and tied together at
the medial aspect of the elbow
(Figure 2f). Finally, the graft

is sutured to the underlying
ligamentous tissues. In accord-
ance with the LUCL- and the
MCL reconstruction techniques
the extensor and flexor mus-
cles also need to be refixated
at the distal humerus in case
they have been detached. The
wound closure and aftercare
are performed analogous to the
LUCL reconstruction.

Clinical Results and
Complications

Data related to the box-loop
reconstruction is limited (6,16).
Van Riet et al. published a case
report of a thirteen year-old boy
with a multidirectional instabil-
ity of the elbow. Two years af-
ter operative treatement with a
circumferential gracilis tendon
graft, the patient’s elbow was
clinically stable without recur-
rent dislocation (16).

Finkbone and O'Driscoll report-
ed a case series of 14 patients

treated with the box-loop-tech-
nique (6). After a medium-term
follow-up of 64 months, satis-

factory postoperative outcome
was reported. The mean MEPS
was measured with 88 points

and sufficient joint stability was
restored in all patients. Compli-
cations occured in one patient,
who needed to be treated with
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an anterior transposition of the
ulnar nerve due neuropathy (6).
The authors concluded that the
box-loop technique is a quicker,
simpler, and more preferable
way to reconstruct both the
MCL and LCL of the elbow in
comparison with a combina-
tion of various techniques for
individual reconstruction (6).

Conclusion
e Chronic instability of the
elbow joint most commonly
develops as a result of trau-
matic injury to the collateral
ligament complex but has
also been reported to occur
without acute trauma.
Diagnostic procedures are
complex and derive from a
synopsis of clinical, radio-
graphic and arthroscopic find-
ings.
Diagnosis is of clinical rel-
evance as elbow instability
poses a proven risk in the
development of cubital osteo-
arthritis.
¢ Reconstruction of the LUCL
and the MCL, or bilateral as
in the box-loop-reconstruction
respectively, are viable treat-
ment options of the relevant
pathologies.

CYXOXXWIIbHOrO TpaHCMnaHTara B
TeX Cryyasix, Kora BblpaXeHHas
HEeCTabuibHOCTb NIOKTEBOrO CyCTa-
Ba TpebyeT BOCCTAHOBNEHWS 06enx
CBAA30K (6).

buomexaHnueckoe uccnenosanve,
NpoBefeHHOe UCCnenoBaTessCKom
rpynnow, nokasano, 4To aT0T METOS,
No3BONSIET BOCCTAHOBUTL CTabMIIb-
HOCTb JIOKTS MPU IBYCTOPOHHEM
MOBPEXXAEHUM KOmaTeparbHbIX
CBA30K, U1 B TOXE BPEMS OH TaKXe
aphexTMBEH, Kak 06bl4Hble METO-
Abl pekoHeTpyKun MKC v JTNIKC

(8).

OnepaTnBHas TeXHUKa

locne NoATBEPXXAEHUS NOBPEX-
aexns MKC v JIKC, pekoHcTpykums
METOAOM «box-loop» MOXET BbITb
BbINOJHEHA Yepe3 YHUBEpCabHbIi
3a[iHMA JOCTYN UK Yepes [iBa oT-
AenbHbIX, MEAManbHbIA U naTepab-
HbI pa3pesbl.

BbinonHstoTes mobunuaaums nos-
HOCIOWHbIX JOCKYTOB M JEKOMMPEC-
CUSt NOKTEBOrO HEPBA, YTOOLI 6e3-
0MacHO 0BHAXUTb HAYano CBA30K
Ha AUCTanbHOM YacTu Nne4veBon
KOCTM W TOYKY NPUKPENneHns Ha
MPOKCUMAITbHOM JIOKTEBOM KOCTH.
Mocne 06HaxXeHUs NpocBepnnBa-
t0TCS KaHasbl NPOKCUMANbHO 0T
LieHTpa BpaLLeHus AUCTanbHOro OT-

Xupyprus nokrs

Puc. 2h,i: MocneonepaunoHHble peHT-
reHorpamMbl JIOKTS (MepeaHe3asHss v
60K0Bast MPOEKLNK).

[ena nneyveBom KOCTH, U AUCTanbHO
0T 6yropka BEHEUHOro ro TpocTka
(Havana MKC) no Hanpasnexuto

K 6Yropky Ha rpebHe cynuHaTopa
(Ha4ano JIJIKC) (Puc 2a,b).

B Halem oTaeneHuy Mbl UCNosb-
3yeM MOMyCYX0XMMbHbIiA anmo-
TPaHCINaHTaT, KOTopbIi Npuro-
TaBnMBaeM ¢ nomotpto FiberWire®
11 KPAKOBCKOrO LLUIBA Ha KaX oM
€0 KOHLE 1 NpoTankuBaem 4epes
KaHanbl B NNeYeBOn 1 NOKTEBOM
KocTsix (Puc 2c-e).

[Mocne penosuumm cycTaea u TeCTu-
POBaHNS Ha CTabUbHOCTb, Nepe-
KpbIBAOLMECS KOHLbI TPaHCMNaH-
Tarta CBA3bIBAKOT APYT C ApYroM Ha
MefnanbHon YacTu nokTs (Puc 2f).
HakoHeL, TpaHcnnaHTaT npuLLm-
BAETCA K NOANEXALLMM TKaHsaM. B
COOTBETCTBUM C METOOM PEKOH-
cTpykumm JIIKC 1 MKG, mbiwiup! -
pa3srmbaTenu u crubaTenu 1 Hy>XHo
CHOBA 3aKPenuTb Ha AuCTanbHOM
4acTy NeYeBOn KOCTH B CRyYae ux
OTAENEHuS.

3aKpbITVe paHbl M MOCNeayHLLMiA
YX0[ BbIMOMHSOTCS aHANOMMYHO
pekoHcTpykuun JJIKC.

Knuxnyeckue pesynbTathbl U
OCJIOXHEHus

[laHHbIX, KacaroLLMXCS PEKOH-
CTpyKuUMeit MeToaoM «box-loop»
noka HeZocTaTouHo (6,16). Van
Riet ¢ coaBT. onucan KMHUYeCKui
Crnyy4an ¢ TpUHa[UaTUNETHUM
Marb4iKoM C Pa3HOHaNPaBEHHO
HECTabWbHOCTLH NOKTS. CnycTs
[1Ba rofia nocne Xupypru4eckoro
NEYEHMS C MOMOLLBIO LMPKYNSPHOTO
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CYX0XXMNbHOrO TpaHcniaHTaTa u3
TOHKO# MbILLLBI, IOKOTb NauueHTa
OCTaeTCs KNMHUYECKU CTAOUNBHBIM,
6e3 NOBTOPSOLLMXCS BbIBUXOB (16).
Finkbone n O'Driscoll coobLymmm o
14 naumeHTax, NoNyUMBLLMX JieYe-
HWe MeTooM «box-loop» (6). Mocne
CPeLHero nepuosa HaboLeHus

64 mecaua, y HUX coxpaHsncs
yAOBNETBOPUTENbHbIN NOCTeone-
paumMoHHbIn pedynbTaT. CocTosHMe
nokTs no wkane MEPS B cpeaHeM
coctasuio 88 6ansos, YTO CBU-
[ETeNbCTBOBANO O A0CTATOUHOM
CTabunbHOCTM CycTaBa, BOCCTAHOB-
NEHHOW Y BCEX NALMEHTOB.
OCnoXXHEHUS! BO3HWKAM Y 0BHOMO
nauueHTa, KOTOpbIi Hy>Xaancs B
nepeaHen TPaHCMo3uLUMKM NIOKTEBO-
ro HepBa no NOBOAY HEBPOMATUM

(6).

ABTOpbI CAENany BbIBOS, YTO
MeToAuka «box-loop» - 6onee
ObICTPbINA, NPOCTON M NPEeAnoYTH-
TeNbHbIA CNOco6 BOCCTAHOBINEHMS
MKC u JIKC nokTs no cpaBHeHmto ¢
KOMOMHALMEN Pa3nnYHbIX METOLOB
PEKOHCTPYKLWM KaXX 0N CBA3KM B
0TAenbHOCTH (6).

3aknioyeHue

* XpOHWYECKas HeCTabumbHOCTb
NIOKTEBOr0 CycTaBa 06bI4HO
Pa3BMBAETCS B pesybTate
TPaBMAaTUHECKUX NOBPEXEHMIA
KOMMeKca KonnaTepanbHbIx
CBA30K, O{HAKO 3Ta NATONOrms
MOXET pasBnTbes M 6e3 0CTPOM
TpaBMbl.
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skeletal Biomechanics

Medical Faculty
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tim.leschinger@uk-koeln.de

Xupyprus nokrs

+ [marHocTuyeckue npoueaypbl
SBNSHOTCA CNOXHbLIMM W BKMOYa-
tOT KIMHUYECKNE, PEHTTEHOMO-
rM4eckne u apTPoCKONMYECKMe
1CCnefoBaHuS.

+ [lvarHocTuka UMeeT KnuHuue-
CKOe 3Ha4eHue, TaK Kak HecTa-
OUNBHOCTb JIOKTS HECET A0Ka3aH-
HbIA PUCK Pa3BUTHUsE NNOKTEBOTO
0cTeoapTpuTa.

+ PexoncTpykumm JIJIKC v MKC
NPV UX NOBPEXAEHNSIX, B TOM
yMcne ABYCTOPOHHSS, METOAOM
«box-loop» - XKM3HECNOCOBHbIE
BapuaHTbl NIEYeHNst COOTBETCTBY-
tOLLMX MATONOrW.
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A Novel Endoscopic HoBas aHaockonuuye-

Technique and
Treatment -

Peroral Endoscopic
Myotomy (POEM)

Submucosal tunnelling is one
of the new and important
aspects of gastrointestinal en-
doscopic therapeutics. Unlike
other procedures of the natural
orifice trans-luminal endoscopic
surgery (NOTES), the proce-
dure of peroral endoscopic
myotomy (POEM) in special-
ized centres has become

a treatment alternative for
oesophageal motility disorders,
e.g. achalasia. Randomized
controlled trials comparing

the results of POEM with

the established treatments in
achalasia are on-going. Here,
we summarize evidence docu-
menting safety and efficiency
as well as current perspectives
for this innovative endoscopic
technique.

Key words: Submucosal en-
doscopy, endoscopic myotomy,
POEM, achalasia, submucosal
tumour, gastroparesis

Introduction

Per-oral endoscopic myotomy
(POEM) has been introduced
in 2010 (1) as a novel endo-
scopic modality for the treat-
ment of achalasia, a primary
oesophageal motor disorder of
unknown aetiology. A technical

description in animals has been
published a few years ago

(2). Achalasia is suspected in
patients with tumour-excluded
dysphagia and confirmed by
EGD (esophagogastroduo-
denoscopy), radiography

and manometry. The current
gold standard for diagnosing
achalasia is the high-resolution
manometry of the oesopha-
gus, which allows distinguish-
ing between three different
subtypes of achalasia (3) (Fig.
1 a/b/c/d). While achalasia is a
chronic non-malignant disorder
the goals of treatment are: to
improve patients” symptoms
and quality of life, to improve
oesophageal emptying and to
prevent further oesophageal
dilatation. Up to now, estab-
lished treatment options with
good long-term results are
laparoscopic Heller myotomy
(LHM) and graded endoscopic
balloon dilatation with limited
re-dilatation (EBD) (4,5). The
role of POEM for clinical rou-
tine is not fully established yet
as long-term data and results
from randomised controlled
studies are lacking.

We initially started our POEM
programme in 2010 to examine

OHAoCKonMYyecKas MUOTOMUS

CKasl MEeToaMKa U Ne-
YeHue — nepopasbHas
3HAOCKONUYecKas

MUOTOMUA

MoAcnuancToe TyHHENMPOBaHwe
SBNSETCH OAHWM U3 HOBbIX 1
BaXXHbIX HANPaBeHuiA 9HAOCKO-
MUYECKOW Tepanum XKenyno4Ho

- KMLLEYHOro TpakTa. B otnnume o1
APYTvX MPOLEAYP TPAHCIIOMUHATL-
HOM 3H0CKOMUHYECKON XMpYpruv
yepes eCTeCTBEHHbIE OTBEPCTUS
(NOTES), nepopansHas 9HL0CKO-
nuyeckas muotomus (POEM) cTana
B CNELMAnN3NPOBaHHbIX LEHTPax
anbTepHaTUBHLIM METOAOM
NEYeHs pacCTPONCTB MOTOPHKK
NULLEBOAA, HanNpUMep, axanasuy.

B HacTosLLee BpeMst NPOBOAATCS
PaHAOMW3NPOBAHHbIE KOHTPOMMPY-
EMbIE UCTbITaHWS, CPABHMBAIOLLME
pesynbtatl POSM 1 cTaHAapTHbIX
MeTO/I0B NeYeHus npu axanasuu. B
Halen cTaTbe Mbl 0606LlaeM AaH-
Hble, NOATBEPXAatoLLme 6esonac-
HOCTb 1 9PEKTUBHOCTD, @ TAKXKe
MepCneKTMBbI 3TOW MHHOBALMOHHOM
SHAOCKOMMYECKON METOANKM.

KntouyeBble cnosa: Noacnuaucras
3H0CKONMS, SHAOCKOMUYecKas
muoTommus, POEM, axanasusi, nog-
Cnu3ucTas omyxorb, racTponapes

BsepneHue

MNepopansHas 3HAoCKoNM4YecKas
muoTomus (POEM) Hauana npume-
HaTbCs B 2010 (1) rogy B KayecTse
HOBOW 3HAOCKOMMYECKON METOLAMKM
AN IeYeHNs axanasmu, Nepeny-

(PO3M)

HOro PaccTpocTBa MOTOPMKM MU~
LeBOJa HEN3BECTHOM STUOMOTUN.
Heckonbko et Hazag 6b1510 ony-
6NIMKOBAHO TEXHUYECKOE ONMUCaHNe
3TOro MeTOAA NPU NPUMEHEHWM Y
XUBOTHbIX (2). Axanasus nogospe-
BaeTCs Y NaLUMEHTOB ¢ Aucdarvei
MOCAe UCKMOUYEHNS OMyX0Mu U
NOATBEpXXAaeTcs ¢ nomoLbio A
(asocharoracTpoLyoneHocKonum),
PeHTreHorpacui M MaHOMETPUM.
CoBpEMEHHbIN 30110TOM CTaHAAPT
ANSt AMarHoCTUKM axanasum -
MaHOMETPHS MULLEBOAA C BbICOKOM
paspeLlatoLLei Cnoco6HOCTbHO,
KoTOpas NO3BONSET pasnuyaTh TP
pasHbIx noaTuna axanaswm (Puc. 1
a, b, ¢, d)(3). Mockonbky axanasus
SIBNSETCS XPOHNYECKUM HE3TOoKa-
4eCTBEHHbIM 3a60N1eBaHUeM, LENn
NEeYeHUs creaytoLume: YMeHbLMTbL
CUMMTOMBI, YNy4LIMTL OMOPOXKHE-
HWE MULLEBOAA 1 KAYECTBO XXMU3HM
nauweHToB, NpeaoTBPaTUTL Aafb-
HEeWLLYHO AunaTauuio NuLeBosa.

B HacTosiLLee Bpems CTaHAapTHbI-
MM BapUaHTaMu NIEYEHUS C XOPOLLIM-
MM JONTOCPOYHBIMM PE3ynbTaTamm
SBASKOTCS NAnapockonmyeckas
MuoTomus no ennepy (LHM) n
CTyneH4aTas 3H[0CKONNYEeCKas
GannoHHas gunarauus ¢ orpaqu-
YeHHol peaunatauueii (EBD)(4,5).
Ponb POEM B KnuH1ueCKoi
MPaKTVKe eLLe HEe MOMHOCTbLI0
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Fig. 1a: A normal swallow characterized by a relaxing Puc. 1a: HopmanbHoe rnoTanue ¢ paccnabneHHsIM
lower sphincter and a propulsive oesophageal peri-  HWKHAM CCOMHKTEPOM M NMPONYNIbCUBHOW NEPUCTANbTHKON
staltic on high-resolution manometry nuLieBoAa Npu MaHOMETPUN C BbICOKIM paspeLLeHnem
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Fig. 1b: Achalasia subtype | characterized by unrelax- Puc. 1b: Axanasum | noatuna ¢ HepaccnabnstoLmmes HnX-
ing lower sphincter and amotility on high-resolution  HUM CCOMHKTEPOM M OTCYTCTBMEM MOTOPUKM NPY MaHOME-
manometry TPUK C BLICOKUM pa3peLLeHnem
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Fig. 1c: Achalasia subtype Il characterized by unrelax- Puc. 1c: Axanaauu Il noatuna ¢ HepaccnabnsoLmMes
ing lower sphincter and pano-esophageal pressurisa-  HUWKHAM CUHKTEPOM W NaHa3ochareanbHbiM NoBbILEHAEM
tion on high-resolution manometry JaBrIeHNst MpU MaHOMETPUM BbICOKOTO pa3peLLeHust
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Fig. 1d: Achalasia subtype Ill characterized by unrelax- Puc. 1d: Axanasus Il nogTvna ¢ Hepaccnabastowmmcs
ing lower sphincter and oesophageal spasm on high-  HWKHUM COMHKTEPOM W CNasMOM NULLEBOAA NPy MaHOMeE-
resolution manometry TPUM BLICOKOTO paspeLleHns
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Fig. 2: lllustration of the POEM procedure (with friendly permis- Puc. 2: Mpoueaypa POEM (c no6e3Horo paspetuenus Rie Koiwa)
sion by Rie Koiwa)
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Endoscopic Myotomy

safety and efficiency of the
procedure in 16 patients with
achalasia first (6). Since then
our centre has conducted more
than 350 procedures, most of
them under study or research
conditions (7-9).

Technique of per-oral endo-
scopic myotomy (POEM)
General anaesthesia with
endotracheal intubation and the
use of carbon dioxide (CO2)
gas insufflation are mandatory
for the POEM procedure in
order to reduce the frequency
and extent of air leakage lead-
ing to emphysema and free
abdominal air.

As described by Inoue et al. in
2010 a forward-viewing high-
definition upper endoscope
with an oblique transparent dis-
tal cap is used. Fig. 2 illustrates
the procedure. The oesopha-
geal level of the submucosal
access is determined 8-13

cm proximal to the gastroe-
sophageal junction. In spastic
disorders, a more proximal
submucosal access is selected,
depending on the length of

the high-pressure zone as
determined by high-resolution
manometry. The technique we
are currently using includes
injection of blue stained saline
into the submucosa on the
anterior lesser curvature side
of the mid-oesophagus, fol-
lowed by a 2-3 cm longitudinal
mucosal incision (Fig. 3a).

The gastroscope is then care-
fully inserted into the submu-
cosal space. Blue saline is
repetitively injected to direct
the submucosal tunnel, which
finally extends 2-3 cm into the
gastric cardia below the level of
the lower oesophageal sphinc-
ter (Fig. 3b). Different coagula-
tion modes can be applied to

THE JOURNAL OF MEDICINE FOR

dissect the submucosal fibres.
Blood vessels are coagulated,
mainly prophylactically. Before
starting the myotomy 2 cm
below the mucosal entry site,
the overlying mucosa and the
adequate length of the tunnel
extension are checked intra-lu-
minally. We dissect the circular
muscle fibres through the end
of the submucosal tunnel until
longitudinal fibres are fully
exposed. A complete dissec-
tion, including the longitudinal
muscle layer, is recommended
at the level of the gastroesoph-
ageal junction and the gastric
cardia (Fig. 3c/d).

Tunnelling and myotomy have
to be performed with greater
caution at the level of the gas-
troesophageal junction, due to
its narrowed space, and below,
at the level of the gastric car-
dia, where larger blood vessels
occur with higher requirements
for prophylactic coagulation.
Finally, haemostasis is checked
and the submucosal access is
closed using haemostatic clips
(Fig. 3e).

During the POEM procedure,
gas-associated events, such as
subcutaneous emphysema and
pneumoperitoneum develop
regularly in consequence of the
trans-luminal technique, and re-
quire decompressive treatment
by trans-abdominal puncture

in 42% of the cases (9). Mean
procedure time and mean my-
otomy length amount to 100
minutes and 12 cm, respective-
ly. After the POEM procedure
patients are hospitalized for 3.6
days on average (9).

Results and Perspectives
for Per-oral Endoscopic
Myotomy (POEM)
Recent studies from well-
established centres across

THE WORLDWIDE MED COMMUNITY

onpeneneHa, NocKoNbKy AaHHble
AONrOCPOUHOT0 HABMIOAEHMS W
pe3ynbTaThl PAHAOMU3NPOBAHHbIX
KOHTPONMPYEMbIX MCCREeA0BaHUM
OTCYTCTBYIOT.

Halua nporpaMma no n3yueHuto
6e30MacHOCTM 1 3 EKTUBHOCTY
POEM Hauanacs B 2010 ropy ¢
npoBeeHus npoueaypbl y 16-T1
nauneHToB ¢ axanasmei (6). C Tex
NOP HaLL LIeHTP BbINONHUN Bonee
350 npouenyp, 60MbLWNHCTBO M3
KOTOPbIX HAXOAATCA B CTAAMM UC-
cnefosaHus (7-9).

MeToauka nepopanbHoi 3HAO-
ckonuyeckoit Muotomuu (POEM)
O6Luas aHecTesans ¢ aHA0TPaxeanb-
HOW MHTYGaLMen 1 MHCydhdnaLmnent
yrnekucnoro rasa (CO2) sasnstoTcs
06513aTeNbHbIMY ANs NPOLE A Pb
POEM, 4T06bl yMEHbLINTD YTEYKY
BO30yXa, MPUBOASALLYO K aM(DU3EME
1 NOSIBNEHMIO CBOBOAHOTO BO3AyXa
B OPIOLLIHOM NONOCTY.

Kak onvcaHo Inoue ¢ coasT. B

2010 rogy, MCnonb3yeTcs BEPXHUA
9HLOCKOMN C OTKPbITbIM 0630POM
BbICOKOr0 pa3peLLeHns ¢ KOChIM
NPO3pay4HbIM JUCTaMbHbIM KONnaY-
KOM. PUCYHOK 2 BEMOHCTPUPYET 3Ty
npoueaypy.

YpoBeHb NOACIN3MCTOrO JOCTYNa

B NULLUEBOLE ONPedeNseTcs Ha
8-13 cM npokcumanbHee racTpos-
30¢hareanbHoro coemHerus. Mpu
CNacTUYECKUX PACcCTPOMCTBAX Bbl-
Oupaetcs 6onee NPOKCUMANbHbIM
[OCTYN, B 3aBUCUMOCTY OT ANWHbI
30HbI BbICOKOrO AaBMEHMS, KOTOpas
OnpesenseTcs ¢ NOMOLLbIO MaHo-
METPUM C BbICOKUM PA3PELLEHNEM.
Acnonb3yemblii HaM1 METOA
BK/OYAET MHBEKLMIO OKPALLEHHOMO
B CMHUIA LIBET PM3NONOTNYECKOr0
pacTeopa B NOACM3NCTYHO OCHOBY
GOKOBOM CTEHKM CPELHErO OT-
Aena nuLieBos Ha CTOPOHE Manol
KPUBU3HBI XeENy[Ka, ¢ nocnemyto-
LUMM NPOLOSIbHBIM Pa3pe3oM 2-3 CM
(Pwc. 3a).

3aTeM racTpockon 0CTOPOXHO BBO-
ANTCA B NOACAN3UCTOE NPOCTPaH-
cTBO. CuHMiA hn3pacTBop BBOAUTCS
MOBTOPHO C LIENBH 0603HAYEHMS
MOACAN3NUCTOrO TOHHENS, KOTOPbIiA
MPOXOAMT B KapANto XXenyaka Ha
2-3 CM HIXKE YPOBHS HUXHEro nu-
LLeBOAHOrO cchuHkTepa (Puc. 3b).
[ns pacceuerns NOACN3NCTbIX
BOJIOKOH MOTYT MPUMEHATHCS
pasfnyHble METO/bI Koarynsauuu.
KpoBeHoCHbIe cocyabl koarynmpy-
10T, FNasHbIM 06pa3oM, Npodunak-
Tuuecku. lNepes Ha4anom MnoTo-
MWK Ha 2 CM HIXXe MecTa BXOAa B
CIM3NCTYIO 060MI0UKY, CIIU3UCTYIO
0607104Ky M COOTBETCTBYHOLLYIO
rny6uHY TOHHENS KOHTPOIMPYIOT
Yepes MPOCBET NMULLEBOAA.

MbI paccekaem KpyroBble MblLLEY-
Hble BOJIOKHA Yepe3 KOHeL, noj-
CIM3NCTOrO TYHHENs A0 NOMHOro
06HaXXeHWs NPOJOSbHbIX BOSIOKOH.
MonHoe pacceyenue, BKKYas
NPOAOSIBHbINA MbILLEYHBIA CIOW,
PEKOMEHZYETCS Ha YPOBHE racTpo-
330¢hareansHoro CoOeaMHEHMS U
kapamm xenyaka (Puc. 3c, d).
TyHHEAMPOBaHME 1 MUOTOMMS
LO/DKHbI BbINOAHATLCS C 60NbLUEN
OCTOPOXHOCTbIO Ha YPOBHE ra-
CTp0330chareasnbHOro CoeANHEHMS
W3-3a y30CTH 3TOT0 NPOCTPAHCTBA,
W HUXKE, HA YPOBHE KapanasbHOro
OTAena XenyaKa, rae HaxoaaTcs
60MbLUME KPOBEHOCHBIE COCYAbI, C
6onee BbICOKUMI TPeBOBaHNSMM K
npodunakTuieckoi Koarynsumm. B
3aKIT04EHNE NPOBEPSEM reMocTas
W 3aKpbIBAEM JOCTYN K NOACAN3N-
CTOM OCHOBE C NOMOLLbIO remocTa-
THyeckmux 3axumos (Puc. 3e).

Bo Bpems npoueaypbl POEM acco-
LIMMPOBAaHHbIE C BEJIeHNeM rasa oc-
NOXHEHMS, TaKue, KaK NOAKOXKHas
3MM3EMa 1 MHEBMOMEPUTOHEYM,
Pas3BMBAIOTCS LOCTATOUHO YACTO
BCNEACTBWE TPAHCIIIOMUHANBHOM
TEXHWKW, 1 TPEBYIOT AexoMmnpec-
CMOHHOIO JTEYEHMS C NMOMOLLBIO
TpaHcabAOMUHANBHOM NMYyHKLWK B
42% cny4aes (9).
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Fig. 3a: A 2-3 cm longitudinal
mucosal incision is made after
injection of blue stained saline into
the submucosa on the anterior lesser
curvature side of the mid-
oesophagus

Fig. 3b: Inside the submucosal tunnel
(muscularis propria on the right side)

the globe have documented
that POEM has an excellent
safe profile (10-12). Major
complications were reported
in less than 5% of the cases.
In our study concerning early
adverse events in 241 POEM
procedures, we observed
three major events leading
to further surgery or drainage
(n=1 Perforation at the gastric
cardia, n=1 delayed bleeding,
n=1 total pneumothorax; 9).
This corresponds to a com-
plication rate of 1.2%. Inoue
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et al (13) reported one case

of a total pneumothorax and
one case of severe bleeding
in the course of 500 POEM
procedures (complication rate
<1%). Initially reported rates
of serious adverse events or
complications from previous
studies conducted in China
mainly belonged to the use

of air insufflation instead of
carbon dioxide (CO2) gas insuf-
flation (14,15). Minor adverse
events (31.1%), such as intra-
procedural bleeding or defects

CpefHee Bpems npouesyps! 1
CPenHss An1HA NOACNU3NCTOro
TYHHENs Npu MUOTOMUM COCTaBNS-
t0T 100 MUHYT 1 12 CM, COOTBET-
cTBeHHO. Mocne npoueaypsl POEM
NauneHTbl FOCIMTANN3MPYIOTCS, B
CpefiHeM, Ha 3,6 aHs (9).

PesynbTaThl M NepcneKTUBbI
nepopanbHoii 3HAOCKONUYECKOM
muotomumn (POEM)

HenasHue uccnenosauus, npo-
BEZEHHbIE B M3BECTHbIX Ceuu-
ann3npoBaHHbIX LIEHTPax Mo BCEMY
Mupy, noaTBepannu, 4yto POEM

OHpoCcKonMYyecKkas MUOTOMUS

Puc. 3a: Paspes 2-3 cM cnnsucToid
CAENaH nocne MHbEKLMM OKPALLIEHHOT0
CUHEro h13noNornieckoro pacTeopa B
MOACNM3NUCTYH OCHOBY GOKOBOW CTEHKM
CPefHero OT/eNa nuLLeBoa Ha CTOpoHe
Manoii KpUBM3HbI XXeNyaKa ¢ nocneayro-
LL/M NPOLOSIbHBIM Pa3pe3om 2-3 CM

Puc. 3b: BHyTpn noACAM3MCTOrO TyHHENS
(MblweyHas 06onoyka cnpasa)

o6nafaeT OTNUYHbIM NPOUIEM
6esonacHocTm (10-12). CepbesHble
OCNOXXHEHUs HabnoaaNncb MeHee
ueM B 5% cryyaes.

B Hawwem uccnepnosanmm, Kacaro-
LLemMCs paHHUX NoBOYHbIX addek-
TOB Mpu NpoBeAeHnn 241 npoLie-
Lypbl POEM, Mbl Habmtoganu Tpu
OCHOBHbIX OCINOXHEHMS, KOTOPbIE
NPUBENYN K AanbHERLeMy Xvupyp-
MYeCKOMy BMELLATENbCTBY MM
ApeHupoBanunio (n = 1 nepdopaums
Kapamu xenyaka, n = 1 0TcpoYes-
HOE KpOBOTEYEHME, N = 1 NOMHBIA
nNHeBMOTOPakC)(9).
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of the mucosa overlying the
tunnel could be managed
conservatively and did not lead
to clinically relevant signs or
symptoms. But we also found
that patients with any adverse
event had a significantly pro-
longed hospital stay (38.7% >3
days versus 25.9% <3 days,
p=0.037) (9).

Objective results after POEM
support improvements of
oesophageal function. Verlaan
et al. (16) found the pressure of
the lower oesophageal sphinc-
ter in manometry as well as
the 5-minute barium column in
the timed barium oesophago-
gram — a special barium swal-
low X-ray - to be significantly
lowered after POEM. Even the
distensibility of the oesophago-
gastral junction, endoscopically
measured by Endoflip system,
increased significantly. An ex-
ample is seen in Fig. 4, where
we show the results of high-
resolution manometry before
and after POEM in the same
patient with significant relief of
complaints.

Much recent research docu-
ments excellent effects of
POEM procedure concerning
the treatment of achalasia and
other spastic oesophageal
disorders from centres in Asia,
Europe, America and Middle
East in short- term follow-up
studies. An early prospective
multicentre study from our
group including 70 patients
with achalasia showed suc-
cess rates of 97% after three
months post-POEM, 89% after
six months and 82% after 12
months, respectively (7). In a
retrospective study from one
American and two European
centres including 80 patients

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

with achalasia we observed an
overall recurrence rate of 18%
after a minimum follow-up of
24 months (8). These findings
indicate a long-lasting effect

of POEM for achalasia and are
accompanied by the slightly de-
creasing effects over the time
in the established treatments
options of LHM or EBD.

A retrospective single-centre
study from America (17) re-
vealed no significant difference
in clinical and objective results
after six months comparing
achalasia patients treated with
POEM (n=37) and with LHM
(n=101). Therefore, upcoming
results from multicentre pro-
spective randomised controlled
trials are of great interest in
order to propose the POEM
procedure as a recommended
treatment option for achalasia
in routine clinical care. We have
just completed the recruitment
for the international multicen-
tre randomised controlled trial
"POEM versus LHM"; first
results are expected in 2018.
Notably, however, this tech-
nigue requires higher endo-
scopic skills and achalasia is a
rare disease.

One important side effect of all
treatment options in achalasia
is the development of gas-
troesophageal reflux (GERD).
Following POEM subjective or
objective signs of mild GERD
occurred in up to one third of
patients and remained stable
at a follow up after two years
(8). This topic seems to be
important as we observed one
patient with peptic stricture 22
months post-POEM in our ret-
rospective multicentre study.
These findings show the
importance of antacid medica-

OT0 COOTBETCTBYET NOKA3aATENHO
0CNOXHeHuid 1,2%. Inoue ¢ coaBT.
(13) coobLumnm 06 0JHOM cryyae
MOHOrO MHEBMOTOPAKCA M OfHOM
Cry4ae CuibHOr0 KPOBOTEYEHNS B
xoge 500 npouenyp POEM (nokasa-
TeMb OCNOXHEHUA <1%).
MNepBoHa4anbHoO TakXe coobLLa-
N10Cb 0 CePbEe3HbIX HEXXeNnaTeNbHbIX
NOCNELCTBUSX NPY UCCNEL0BAHMSX,
npoBeAeHHbIX B KuTae, B 0CHOBHOM
13-3a UCMONb30BaHUA MHCYHPNs-
LiMm BO3Jyxa BMECTO MHCYALMN
yrnekucnoro rasa (CO2)(14,15).
He3HaumnTenbHble HexenaresnbHble
nocneactams (31,1%), Takue, kak
KPOBOTEUEHME BO BPEMSI MPO-
Leaypb! unn fedeKTbl CAN3UCTOM
060M104KM, PACMONOXEHHON Hak
TYHHENEM, MOXHO 6bIS10 KOHTPOIK-
POBATb KOHCEPBATUBHO, 1 OHU HE
MPUBOAMAN K KITMHUYECKM 3HAYM-
MbIM CMATOMaM. Ho Mbl Takxe
OBHaPY>KW/K, YTO Y NALMEHTOB C
NO6bIM HEXeNnaTeNbHbIM SBJIEHUEM
6bIno 6onee AnUTeNbHOE npe-
6biBaHme B cTaumoHape (38,7%> 3
AHen npoTuB 25,9% <3 fHel, p =
0,037)(9). O6beKTMBHbIE PE3YNbTa-
Tbl nocne POEM nogTBepxaaroT
yryuLeHe (yHKUMM NULLEBOAA.
Verlaan ¢ coasT. (16) 06Hapyxwunu,
4YTO [JaBNIeHNe HUKHErO NULLEBOA-
HOro CCOMHKTEpPA NPY MaHOMETPUK,
a TaKkxKe 5-MUHYTHbIN 6apneBbIN
CTON6MK Npu 330charorpadmm ¢
Gapvem, cneunanbHoM PEeHTTEHOB-
CKOM CHUMKE C NpOrNaTbiBaHNEM
6apusi, 3HAYNTENbHO YMEHBLIAOTCS
nocne POEM.

3HauMTENbHO YBENNUMNACh pac-
TSKMMOCTb MULLEBOAHO-XKeENyA0Y-
HOTO COEMHEHNS!, 3MepsieMas
9HLOCKOMAYECKM C NOMOLLbHO
cuctembl Endoflip. Mpumep nokasaH
Ha PucyHke 4, rie Mbl IeMOHCTPH-
pyeM pesynbTaTbl MaHOMETPUK

C BbICOKMM PA3PELLEHNEM [0 1
nocne POEM y oaHoro v Toro xe
nauueHTa co 3Ha4UTEeNbHbIM YMEHb-
LLeHWEM Xanob.

MHOro4MCneHHble HejaBHNE uC-
CnefoBaHus B LeHTpax B A3um,
Espone, AMepuke 1 Ha BanxHem
BocToke nokasanu npexpacHblit
apdexT o1 npouenypbl POEM npu
NIEYEHWM axanasuv 1 pyrux cna-
CTMYECKNX HapyLUEHWUA NULLEBOAA.
PaHee npoBeeHHOe Hallen rpyn-
Mo NPOCNEKTUBHOE MYNbTULIEH-
TPOBOE UCCnes0BaHNe, BKIKOYaB-
wee 70 naumueHTOB ¢ axanasuen,
MPOLEMOHCTUPOBANO NoKa3aTesb
YCMELWwHOCTH NeyeHns 97% Yepes
Tpu Mecsua nocne POEM, 89%
uepes 6 mecaues 1 82% yepes 12
MECsLEB, COOTBETCTBEHHO (7).

B peTpocnexkTMBHOM UCCne[oBaHuu
B 0HOM aMEePUKAHCKOM W [IBYX
€BPOMNENCKUX LIEHTPax, B KOTOPOM
y4acTsoBano 80 naumeHToB ¢
axanasuei, Mbl Habntoganum obLmii
nokasarens peunansos 18% nocne
MUHUMANBHOIO HABNIAEHMS B
TeyeHue 24 mecsues (8).

71 [aHHbIE YKa3blBAOT Ha
AnuTenbHblin adppextT POEM npu
axanasum u HeCKOMbKO YMEHbLIAKD-
Lmics aDEKT B TEYEHUE BPEMEHM
Mpv CTaHAAPTHbIX BapUaHTax feve-
Hus LHM mnm EBD.
PeTpocnekT1BHOE 0AHOLIEHTPOBOE
uccnenosanve B AMepuke (17) He
BbISIBUJIO 3HAYMMO PA3HMLIbI B KIW-
HUYECKNX N O6BEKTUBHBIX PE3Yb-
TaTax npu CPaBHEHUM NALMEHTOB C
axanasuei Yepes LWeCTb MecsaLeB
nocne nony4enus POEM (n=37) n
LHM (n =101).

Taxum 06pa3om, 0Xxunaaemble
pe3ynbTaTbl MHOTOLEHTPOBbIX NPO-
CMEKTMBHbIX PAHAOMMU3NPOBAHHbIX
KOHTPOJMPYEMbIX UCTbITAHMIA NPEA-
CTaBNSIHOT BOMbLLOK MHTEPEC ANS
TOr0, YTOBLI MPEANOXUTL NPOLey-
py POEM B KauecTBe pekomeHzye-
MOrO BapuaHTa fieqeHmns axanasum
B 06bIYHOM KIMHUYECKON MPaKTHKE.
MbI TOMBKO YTO 3aBepLUnv Habop
B MEX/yHapOHOE MHOrOLEHTPO-
BOE PaH/OMM3NPOBAHHOE KOHTPO-
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Puc. 3c: Hauano MnoTomum Ha 2 cM HixKe
BXOAa B CAN3NCTY}0 060/104Ky

Fig. 3c: Starting the myotomy 2 cm
below the mucosal entry side

Fig. 3d: Myotomy completed Puc. 3d: MuoTomus 3asepLueHa

Puc. 3e: MoacnuaucTbii gocTyn Knvnu-
poBaH

Fig. 3e: Submucosal access is finally
clipped
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Fig. 4a: High resolution [ =
manometry in a patient 3
with achalasia subtype
Il before POEM

Puc. 4a: MaromeTpus
BbICOKOr0 pa3peLueHms y
s NauveHTa ¢ axanasmeit Il
= noaTuna no POOM

Fig. 4b: and after
POEM at the follow-up
three months

Puc. 4b: 1 nocne POOM

tion and a solid endoscopic
aftercare in patients treated
with POEM.

POEM is also effective in other
spastic oesophageal disorders.
In a retrospective multi-centre
survey Khashab et al. reported
a clinical response in 93%
treated with long myotomy

of the thoracic oesophagus in
patients with type- |l achalasia,
diffuse oesophageal spasm

or hypercontractile (Jackham-
mer-) oesophagus after a mean
follow-up of 234 days (18).

Further interesting thera-
peutical fields for the POEM
procedure are the resection

of oesophageal submucosal
tumours (19-21) and the effec-
tiveness of peroral endoscopic
myotomy at the site of gastric
pylorus in patients with refrac-
tory gastroparesis (22,23).

Conclusion

Peroral endoscopic myotomy
(POEM) is an innovative and
important endoscopic tech-
nique in the new era of sub-
mucosal endoscopy. Excellent

nupyemoe uccnegosaxue «POEM
vs LHM>; nepBble pesynbTath!
oxugatotcs B 2018 rogy. Cnepyet
OTMETUTb, OIHAKO, 3TO ONMChbIBae-
Mblit MeTOL TpebyeT 6onee NpoLBK-
HYTbIX 9HAOCKOMMYECKNX HABbIKOB,
a axanasus - pefikoe 3abonesaHue.
OnHMM 13 3HAUMMBIX MOBOYHBIX 3¢-
(heKTOB BCEX BAPMaHTOB NEYEHMS
Npv axanasuv SBSETCS passuTHe
racTpoasodpareansHoro pedniokca
(F3PE). Mocne POEM cy6bekTus-
HbIE 1NN 06BEKTUBHbBIE MPU3HAKM
ymeperHoro "'OPB otmeuanuce y
TPETU NaLUMEHTOB 1 OCTaBanMchb
NOCTOSHHBIMK MPKU NOCNEAYHOLLEM

HabntoaeHnu vepes Asa roga (8).
OTa Tema, No-BUAMMOMY, BaxHa,
MOCKOJSIbKY B HALLIEM PETPOCMEK-
TMBHOM MHOTOLIEHTPOBOM MCCre-
[OBaHWM Mbl HAbMtoAanM 0JHoro
nauMeHTa ¢ NenTUYECKON CTPUKTY-
poi yepes 22 mecsua nocne POEM.
OTU pesynbTaThl CBUAETENLCTBYHOT
0 BaXHOCTU aHTALUMAHbIX JieKap-
CTBEHHbIX CPEACTB U ANUTENBHOMO
9HAOCKONMYECKOr0 HabntoAeHNs y
naunenTos, nonyyasLumnx POEM.

POEM Taioke achchexTuHa npu
APYrUX CNACTUYECKMX HAPYLLEHNSX
nuLLeBoAa. B peTpocnekTMBHOM



Endoscopic Myotomy

Fleneio)

Medical »emyiHcion

Jiyoraw

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

OHpoCcKonMYyecKkas MUOTOMUS

short-term and very good mid-

term symptomatic relief can be

achieved by POEM in patients
suffering from achalasia.
Furthermore POEM provides
a treatment alternative for the
achalasia disease and other
spastic oesophageal disorders

in specialized centres. A closed

follow up is needed while
there is a dearth of long-term
outcomes data and follow-up
studies on consequences and
side effects of gastroesopha-
geal reflux. Future prospec-
tive randomized studies have
to explore the effectiveness
of POEM compared to es-
tablished treatments options

(LHM and EBD). Future studies

should also evaluate POEM as
a less invasive form of therapy
in other disorders.
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MHOrOLEHTPOBOM 06Cnef0BaHUMN
Khashab ¢ coaBT. coobwunm o knu-
HW4yeckoM oTBeTe y 93% nauneHTos
C MUOTOMMEN FPyaHOro 0TAena
NULLEBOAA Y NALMEHTOB C axanasu-
ed |l Tuna, andpdy3HbIM cnazmom
NULLEBOAA WM TUNEPKOHTPAK-
TUIbHBIM MULLEBOJOM («OTOOMHBIM
MONOTKOM») NOCNe HabMiofeHus, B
CpeLHeM, B TeueHune 234 fHei (18).
[pyrimu nHTEpecHbIMM TepanesTy-
4eckuMm 06nacTaMn Ans npoue-
aypbl POEM sBnsitoTCS pesekums
Onyxonen NOACAN3NCTbIX BEH
nuwesopa (19-21) n nepopansHas
9HLOCKONMYECKAsA MUOTOMMS B
0611aCTV NPMBPATHMKA XKenyaKa

y NAUMEHTOB C pedppakTepHbIM
ractpornapesom (22-23).

3aknioyeHve

MNepopanbHas sHA0CKONMYecKas
muoTomms (POEM) - 310 UHHO-
BALMOHHBIA M NEPCMEKTUBHbII
9HAOCKOMMYECKNIA METO/ HOBOM
9pbl NOACNM3NCTOM SHAOCKONKN. Y
nauneHToB, CTpafaroLLmMx axana-
3uen, POEM moxeT obecneumntb
OT/INYHbINA KPATKOCPOUHbII U 04eHb
XOPOLLWA CPEAHECPOYHbIN PE3YIib-
TaT.

Kpome Toro, POEM sBnsieTcs
anbTepHATUBHLIM METOAOM MPK
NEYeHUM axanasum v Lpyrux cna-
CTWUYECKMX HAPYLLEHWA NULLEBOAA
B CNELManu13npoBaHHbIX LEHTpaX.
[Mocne npouenyps! TpebyeTes Tla-
TeNbHOE HabmtofeHNe, MOCKONbKY
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OTCYTCTBYHOT iaHHbIE 0 [OMrO-
CPOYHbIX pe3ynbTaTax U uccnemo-
BaHMs NOCNEACTBUN U NOBOYHBIX
3hchexToB racTpoasodareancHoro
pedontokca. byaywme npocnek-
TWBHbIE PaHAOMU3MPOBAHHbIE
W“CCnefoBaHns JOMKHbI nccneno-
BaTb achdhexTBHocTL POEM no
CPaBHEHWO CO CTaHAAPTHbIMM Ba-
puanTamu neyerus (LHM v EBD).
[anbHeiiwmne nccnefoBanms Takxe
LOMXKHbI oueHnTb POEM kak meHee
MHBA3MBHYO hOpMY Tepanuu npu
Apyrux3aboneBaHusx.
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Introduction

High tibial osteotomy (HTO) is
a widely accepted procedure

to treat unicompartmental
osteoarthritis (1). It works by
changing the mechanical axis
shifting the load away from the
affected compartment decreas-
ing pain, improving function
and ultimately lowering the
progression toward osteoarthri-
tis and improving health related
quality of life (2,3). However,
HTO has recently gained popu-
larity in treating chronic knee
instabilities particularly in these
situations:

e Chronic ligament instabilities
with concomitant medial
compartment osteoarthritis
(OA).

e Chronic ligament instabili-
ties associated with varus
malalignment

e Chronic ligament instabili-
ties with increased posterior
tibial slope.
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The Role of High Ponb Bbicokoit Tu6u-
Tibial Osteotomy
in Management
of Chronic Knee
Instabilities

The rationale for performing
HTO in such cases is mainly

to prevent further unilateral
compartment deterioration in a
knee that already shows signs
of articular cartilage wear, to
protect the reconstructed graft
from abnormal high stress gen-
erated by abnormal biomechan-
ics and to produce additional
knee stability in the sagittal
plane (4).

Biplanar HTO simultaneously
addresses alignment in the
coronal and the sagittal plane
which allow for (4):

e Changing the mechanical
axis and unloading the af-
fected compartment in varus
knees.

e Decreasing the tibial slope
in anterior cruciate liga-
ment (ACL) deficient knees
shifting the femur anteriorly
reducing the anterior tibial
translation.

® |ncreasing the tibial slope in
posterior cruciate ligament
(PCL) deficient knees im-
proving inherit bony stability.

High tibial osteotomy can
either be performed with
simultaneous ligament recon-

OpToneauyeckas xupyprus

aNibHOM OCTEeOTOMUU

B JIe4YeHUU

XPOHMYe-

CKO# HecTabuNbHOCTH
KONIeHHOro cycTaBa

KnioyeBble cnoBa: KONeHHbIi
CyCTaB, BbICOKas TubuanbHas
octeotomust BTO / HTO, nepeaHss
kpecToobpasHas cesska IKC, 3a-
[HS5 KpecToobpasHas casaka 3KC,
3afHenatepanbHbid yron 3J1Y,
TMOManbHbIA HaKMOoH, peBuans MNKC

BeepneHue

Bbicokas TubuansHas ocTeoTomMus
(BTO/HTO) siBnsieTcs Wupoko
pacnpoCcTpaHeHHo npoLieaypon
AN IeYeHns 0cTeoapTpuTa 04HOro
13 OTLENOB (KOMNApTMEHTOB)
KoneHHoro cycTasa (1).

70 BMeLLATENbCTBO HOPMaNM3yeT
MEXaHWYECKyH0 OCb, CHUMAET Ha-
IPY3Ky C MOBPEXAEHHOr0 y4acTKa,
yMeHbLUAET 601b, yny4laeTt
(OYHKLMIO, 3HAUYMTENBHO CHIXKAET
PUCK OCTE0apTPUTA W yAyuLIaeT
Ka4eCTBO XU3HK (2,3).

HecmoTps Ha 910, BTO TOMBKO He-
[AaBHO CTana LMPOKO NPUMEHSTHCS
ANS NIEYEHNS XPOHUYECKOM He-
CTabWIbHOCTM KONEHHOr0 CyCTaBa,
0COBEHHO B CNELYHOLLMX Cly4asx:
* XpOHNYECKON HECTAbNBHOCTH
C MefinanbHbIM OCTE0PTPUTOM
(OA).
* XPOHNYECKON HECTABNIBHOCTH,
accouMMpOBaHHON C BapyCHO
Aechopmaumen.

* XPOHNYECKON HECTAONIBHOCTH C
YBENMUYEHMEM 3aaHEr0 TMbmanb-
HOTO HaKMOHa.

BTO B 3Tux cnyyasx BbINOMHAETCS,

B OCHOBHOM, 47151 NpefoTBpalLLe-

HUS JaNbHENLLEr0 paspyLLeHns

OTZena KONEHHOro cycTasa ¢

OLHOW CTOPOHbI, B KOTOPOM YKe

€CTb NMPU3HAKM U3HOCA CYCTABHOMO

XpALa, a TaKxXe, YToObl 3aLLNUTUTL

TPaHCNNaHTaT 0T aHOMasbHO

BbICOKOr0 HaNpsXXEeHWS, BbI3BaH-

HOrO aHOManbHON BUOMEXaHMKON,

1 06€eCneynTb SOMONHUTENBHYIO

YCTOMYNBOCTb KONIEHHOTO CycTaBa B

caruTTanbHoi NNocKocTH (4).

Bunnanapras (synnockocTHas)
BTO opHoBpemeHHO HanpasneHa
Ha ycTpaHeHue fedopMaunm BO
(DPOHTANBHOM M CarnTTasbHOM
MNOCKOCTAX, YTO NO3BONAET (4):

+ HopManusosatb MexaHuueckyto
OCb W pa3rpysnTb NOPaXKeHHbI
OTZeN B BAPYCHOM KOJEHHOM
cycTase

* YMEHbLWNTb TMOMANbHbIA HAKMOH
B KONIEHHOM CYCTaBe C NMOBPEXfie-
HWUEM NepeaHel KPecToo6pasHo
cBs3km (MKC), cmectuTs 6e4p0
BNEPEA 1 YMEHbLIMTb NepeaHee
cMmeLLeHve 60nbLue6epLoBOil
KOCTH

* YBENMUNTb TUOMANBHbIN HAKIOH B
KONEHHOM CyCTaBe C NOBpeXAe-
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Fig. 1: Varus alignment with mechani-
cal axis passing medial to the tibial
spine

struction, or as a staged pro-
cedure with HTO first followed
by ligament reconstruction in
cases of persistent instability.

Chronic Ligament Instabili-
ties with Concomitant Medial
Compartment Osteoarthritis
(OA)

ACL deficiency alters knee
kinematics causing greater
tibial internal rotation and
posterior translation compared
to intact knees (5). Altered rota-
tional tibiofemoral joint motion
changes the cartilage loading
pattern and contribute to ac-
celerated degenerative chang-
es, particularly in the medial
compartment, with subsequent
loss or injury to the meniscus
or articular cartilage (6).

An isolated chronic PCL lesion
causes the tibia to translate
posteriorly and to rotate ex-
ternally about the femur. After
a PCL lesion, the pressure
increases by about 30% in the
medial compartment of the
knee leading to medial com-
partment OA (7).

Therefore, it is important in
chronic ligament injuries to
carefully look for signs and
symptoms of medial com-
partment (OA) by analysing
patient’s pain, joint space nar-
rowing as well as cartilage and
meniscus condition on MRI
and consider doing HTO to
unload the diseased compart-
ment and stop OA progression.
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Optoneanyeckas xupyprus

Puc. 1: BbipaBHuBanme Bapyca ¢ no-
MOLLbHO MEXaHN4ECKOM 0CU, MPOXOASLLEN
MeananbHo 0T TUOMANBHOMO MEXMbILLEN-
KOBOr0 BO3BbILLEHNS

HWEM 3aAHeN KPECTLIOBOW CBS3KM

(3KC), uTo yny4waeT BpoXaeH-

HY0 KOCTHYHO CTabMIbHOCTb.
Bbicokyto TM61anbHyto 0CTE0TOMMIO
MOXXHO NPOBOANTD C OHOBPEMEH-
HO PEKOHCTPYKLMEN CBSA3KM UK B
BMAE NO3TANHOM NpoLeaypbl: Bbl-
nonusietcs BTO (HTO) ¢ nocneay-
tOLLIMM BOCCTAHOBIEHMEM CBSI3KM B
Cry4asx CTOMKOM HECTabUNBbHOCTY.

XpoHuyeckas HecTabMNbHOCTD C
octeoapTputoM (OA) Meauans-
Horo oTaena

Mospexaenue MKC nameHseT
KMHEMAaTUKY KONeHa, BbI3blBas
OornblUee BHYTPEHHEE BpaLleHne
60nbLIebepLOBOI KOCTW 1 ee
CMELLEHNE K3aam N0 CPABHEHNIO C
HEenoBPEXAEHHbBIM KONEHOM (5).
/3amMeHeHHOe BpaluaTenbHoe ABu-
XEHWe B T6MohemopansHOM Cy-
CTaBE U3MEHSET HArpy3Ky Ha XpsiLy
1 BbI3bIBAET [iEreHepaTvBHbIE N3-
MEHEHWS, 0COBEHHO B MeManbHOM
oTAene, ¢ nocnenyoLLei noTepei
WU NOBPEXAEHNEM MEHWCKA U
CyCTaBHOro xpsiia (6).

/301MpoBaHHOE XPOHNYECKOE
nospexaeHue 3KC 3actasnset
6onbLUebepLOBYHO KOCTb CMELLATb-
CS1 K32 M W BpaLLaTbCs KHapyu OT-
HocuTenbHO 6efpa. Mpw nospex ae-
Hun 3KC pasnenve B MeamanbHOM
OTAene KoneHa yBenmumBaeTcs
NpUMEPHO Ha 30%, 4TO NMPUBOANT K
OA Ha aTom yuacTke (7).

Takum 06pa3om, Npu XPOHUYECKMX
MOBPEXAEHMSIX CBA30K BAXHO
BHAMATESIbHO CNIEAUTD 33 MPU3Ha-
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Fig. 2: Tibial slope measured using

the tibial anatomical axis as reference

showing a pathological excessive
slope (90-73.4= 16.6)

Chronic Ligament Instabili-
ties Associated with Varus
Malalignment

Varus malalignment has been
defined as an angle more than
3 degrees between the me-
chanical axes of the femur and
tibia (8), or where the weight-
bearing axis of the lower limb
passes medial to the tip of the
medial tibial spine (9,10)(Fig.1).

Varus alignment is considered
as a risk factor of initiation and
progression of medial com-
partment OA, ACL and lateral
structures injuries as well as
ACL reconstruction failure
since it creates a constant,
static adduction moment at
the knee resulting in increased
loads in the medial compart-
ment and tension on the lateral
structures during stance (11)
also increasing the loads and
tension in the ACL (12,13).
ACL deficiency accentuates
the unfavourable effects of
varus alignment adding further
negative changes on gait
biomechanics, including de-
creased knee flexion moments
(14,15) and increased external
knee adduction moments (16)
accelerating osteoarthritic
changes.

Posterolateral corner (PLC)
injuries may be a result or

a cause of varus alignment.
Long standing varus align-
ment gradually stretches the
posterolateral structures and
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eventually causing their failure,
while patients with PLC injuries
losses the normal constraints
against varus and external rota-
tion and often present so-called
hyperextension varus thrust
gait, during the gait cycle the
knee tends to go into varus
and hyperextension with an
increase in adduction and a de-
crease in abduction moments.
The result is that the medial
compartment narrows and

the lateral compartment gaps
resulting in what is called triple
varus (17,18,19).

kamu 1 cumntomamn OA meamans-
HOro 0TA€ena cycTaBa, aHann3upys
60neBoi CMHAPOM Y NaLMeHTa,
CY>KEHME CYCTaBHOM LLENM, a Takxe
COCTOSIHME XPSLLA N MEHWUCKA Ha
MPT u paccMOTpETb BO3MOXHOCTb
BbinonHeHns BTO ans pasrpysku
NOPaXKEHHOro OTAENa U OCTAHOBKM
nporpeccuposanme OA.

XpoHuyecKasi HeCTabUNLHOCTb,
accouvmpoBaHHas ¢ BapyCHOA
Aecopmaumeii

BapycHas gechopmaums onpese-
NAETCS, eCNU YroN Mexay Mexa-
HUYeCKUMM ocsiMmu beipa 1 roneHun

OpToneauyeckas xupyprus

Puc. 2: ViamepeHue TM61anbHoro Haknoxa
C MCMONb30BaHNEM aHaTOMUYECKOI OCH
60nbLLEOEPLIOBOI KOCTH B Ka4eCTBe
TOYKM OTCYETA, MOKa3bIBAKOLLEE NaTono-
FUYECKNIA Ype3MepHbIA HaKmoH (90-73,4
=16,6)

coctasnset 6onee 3 rpanycos (8),
WM KOT 12 HECYLLAs OCb HUXKHEN
KOHEYHOCTM NPOXOAUT MeAManbHO
OT KOHYMKA MEXMBILLENKOBOrO BO3-
BbiLLEHMS 60NbLIEOEPLOBOI KOCTH
(9,10)(PucyHok 1).

YcTpaHeHue BapyCcHoM aedopma-
LM paccMaTpuBaeTcs kak aktop
pucKa pas3BuUTUs 1 MPOTPECCHPO-
BaHus OA MeananbHoro 0TAena,
nospexaerus NMKC n natepansHbix
CTPYKTYP, & TaKXXe Heyfa4Hou pe-
koHcTpykuwnm MKC, Tak kak co3paet
NOCTOSIHHbII CTATUYECKWIA MOMEHT
NPVUBEAEHMS B KONIEHE, YTO NPUBO-
AWT K MOBBbILLIEHHbIM HArpy3Kam B
MeaunanbHOM OTAENe U Hanpsxe-
HUIO B laTepasbHbIX CTPYKTYpax

BO Bpemsi (hasbl 0MopbI Npu xoab6e
(11), a Takxe yBenuumusaeT Harpys-
Ky n HaTspkenve B MKC (12,13).
Mospexaexue MKC yeunmsaeT
HebnaronpusiTHble APQEKTbI Npu
BbIpaBH1BaHWUK Bapyca, NPMBOAS

K fanbHEerLLMM HeraTuBHbIM 13-
MEHEHUSIM B GMOMEXAHWNKE NOXOAKM
(14,15), BKNtoUas yMeHbLUEHWe
Crubanms B KONIEHHOM CyCTaBe U
YBENMYEHNE BHELLHETO NPUBELEHNS
KoneHa (16), KoTopble yCKopstoT
0CTE0aPTPUTHbIE U3MEHEHMS.

[MoBpexaeHns 3afHenaTepanbHoro
yrna (3J1Y) MmoxeT 6bITb pesynbTa-
TOM UMM NPUYMHOW YCTPAHEHNS Ba-
pycHoi fechopmaunun. AnutensHoe
BblpaBH1BaHWe Bapyca nocTeneHHo
pacTsrneaet 3afHenarepanbHble
CTPYKTYPbI, ¥ B KOHEYHOM MTOrE
MPUBOJMT K WX MOBPEXAEHWHO, B

TO BPEMS! KaK y NauneHToB ¢ no-
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Fig. 3: HTO correcting excessive tibial slope in a failed ACL reconstruction

According to Noyes et al. (20),
varus malalignment can be
classified into primary, double
and triple varus:

e Primary varus: 0sseous
degenerative changes in the
medial knee compartment
causing narrowing of the
medial joint space.

® Double varus: osseous
degenerative changes in the
medial knee compartment
and widening of the lateral
knee compartment due to
deficiency of the lateral soft
tissues mainly lateral collat-

eral ligament (LCL).

e Triple varus: occurs with
more extensive posterolat-
eral tissue injury leading to
significant widening of the
lateral knee compartment
as well as increased exter-
nal tibial rotation and knee
hyperextension.

Recent studies showed poor
results with soft tissue recon-
struction alone in chronic knee
instabilities combined with
double and triple varus as the
reconstructed grafts usually

Optoneanyeckas xupyprus

Puc. 3: BTO, KoppekTupytoLas Ype3mMepHblii TMOManbHbI HAKNOH Npu HeyAauHoM

pekoHeTpykumn MKC

BpexaeHnem 3J1K yTpaunsaeTcs
HOPMaribHbIii MEXaH13M MpOTUBO-
AeNCcTBMA BapycHol aedopma-

LMV 1 BHELLUHEMY BPALLIEHMIO, U
4aCcTO BO3HMKAET Tak Ha3blBaemas
rMNEepaKCTEH3MOHHAs BapyCHas
«pacnopHas» NoXoaKa, BO BpeEMS
KOTOPOW KONEHO CTPEMUTCS 3aHSTh
BapyCHOe MONOXXEHWe C runepak-
CTEH3ei C yBennYeHneM npusese-
HUS U YMEHBLLEHNEM OTBEAEHMS.

B pesynbTate MeananbHblil
KOMNAPTMEHT CYy>KaeTcs, a 3a CHeT
CYCTaBHOW LLENM natepanbHbiX
OTAENOB BO3HWKAET TaK Ha3blBa-
eMbIA TPOitHO# Bapyc (17,18,19).

CornacHo Noyes ¢ coasT. (20),
BapycHas AechopmaLmsa MoXeT
ObITb pa3feneHa Ha nepBuYHbIi,
[BOWHOM 1 TPOMHOW BapyC.

+ [lepBuyHbIii Bapyc: KOCTHbIE
[ereHepaTvBHbIe U3MEHEHNS B
MefnanbHOM 0TAEeNe KONEHHOro
CyCTaBa MPMBOAST K Cy>XEHMIO
MeZauasnbHOro CycTaBHOro npo-
CTpaHcTBa.

[1BoiHOM Bapyc: KOCTHbIE fereHe-
paTuBHblEe U3MEHEHNS B Meamanb-
HOM OT/ene KONEeHHOro cycTasa

W pacLUMpeHne natepanbHbIx
KOMMapTMEHTOB BCIEACTBUE
HEAOCTaTOYHOCTYW Nateparb-
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Puc. 4: mediCAD. CuHast nHms - 3T0 MexaHnyeckas ocb, mLPFA - Mexanu-
4eckii natepanbHblii NPOKCUManbHBbI 6eaperHbIi yron, mLDFA - mexanunue-
CKMiA naTeparnbHblii ANCTanbHbIi 6eapeHHoit yron, JLCA - yron koHBepreHumn
cycTasHoi nHun , MMPTA (MexaHn4eckinit) - MeananbHbli NPOKCUMATTbHbIV

Fig. 4: mediCAD. Blue line is the mechanical axis, mLPFA mechani-
cal lateral proximal femur angle, mLDFA mechanical lateral distal fe-
mur angle, JLCA joint line convergence angle, mMPTA (mechanical)
medial proximal tibia angle, mFA-mTA = mTFA mechanical tibiofemo-

ral angle, mLDTA mechanical distal tibia angle

work against huge stresses
due to mechanically unfavour-
able situation (9,21).

In these cases, HTO to correct
the mechanical axis before
soft tissue reconstruction must
be done in a single or staged
procedure.

Imhoff et al. (22) investigated
the results of 57 patients with
primary, double and triple varus
treated by simultaneous high
tibial osteotomy and cruciate

ligament reconstruction and
concluded that all patients
showed improvement of
preoperative pain and instabil-
ity and that performing both
operations in one procedure
facilitates early rehabilitation
and return of the patients back
to the activities of daily living
and sports.

In summary, we recommend
adding HTO to correct varus
malalignment in the following
settings:

TbManbHbIn yron, mFA-mTA = mTFA - MexaHndeckuin TnbuodemopanbHblii
yron, mLDTA - MexaHn4eckuii aucTanbHbli TMOUanbHbINA yron

HbIX MATKOTKAHHBIX CTPYKTYP,
rNasHbIM 06Pa30M, naTepanbHoi
konnatepansHoi cessku (JIKC).
TpoiiHoit Bapyc: 6onee Bbipa-
JKEHHOE NOBpPeX/eHue 3aaHe-
natepanbHbIX TKaHel NpuBoaUT

K 3HAYNTENEHOMY PACLLMPEHWIO
nartepansHoro OTAeNa KONEHHOro
CyCTaBa, a TAKXKE K YBENUYEHNIO
BHELLHET0 BpalLieHus 6onbLuebep-
LIOBO#4 KOCTY W FUMNEP3IKCTEH3NM
KOJIEHHOr0 cycTasa.

HepasHue uccnefosaqns nokasanu
Nnoxve pesynbTaTbl NoCne Bbl-

MOHEHNS TOMBbKO PEKOHCTPYKLMIA
MSTKOTKaHHbIX CTPYKTYP TKaHen
MPK XPOHUYECKON HECTABUNBLHOCTY
KONIEHHOr 0 CycTaBa B COYETaHUM

C IBOWHbIM ¥ TPOWHbBIM BApyCOM,
MOCKOJbKY TPaHcnnaHTaTbl 06bI4HO
noABepratoTCs OrpOMHOMY Hanps-
XXEHWIO BCNEACTBUE MEXAHUYECKM
HebnaronpuaTHON cuTyauuu (9,21).
B aTux cnyyasx nepes pekoHCTpyK-
LiMen MATKOTKaHbIX CTPYKTYp C
LIeNbIO KOPPEKLIMM MEXaHNYECKOM
ocK [OMXHa 6bITb BbinonHeHa BTO
Kak 0TAenbHas npoueaypa unm
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Fig. b: Target position of the mechanical axis
in relation to the transverse diameter of the
tibial plateau from medial to lateral depending

on specific indications, red area 50-55%, green

area 55-60%, yellow area 60-65%.

e Chronic ACL injury with
symptomatic (pain) varus
alignment or lateral structure
laxity as a single or staged
procedure according to sur-
geon preference.

Chronic PCL-PLC injuries
with double or triple varus
presenting with hyperexten-
sion varus thrust gait as a
staged procedure where HTO
is done as a first stage with
extra-articular reconstruction
of PLC followed by intra-artic-
ular reconstruction if instabil-
ity persists 3-6 month post
surgery.

HTO to Modify Posterior
Tibial Slope (PTS) in Chronic
Knee Instabilities

Chronic PCL and PLC
Deficiency

The tibial slope is defined as
the angle between a line per-

pendicular to the longitudinal
axis of the tibia and a tangential
line to the medial tibial plateau
on a lateral radiograph (23).
Various longitudinal tibial axis
may be used as a reference for
measurement, posterior tibial
slope has been described as
excessive when it is greater
than 13 degrees (24,25,26,27)
(Fig. 2).

The sagittal plane of the knee
is of great importance regard-
ing joint stability and biome-
chanics, increasing the tibial
slope causes anterior transla-
tion of the tibia, stabilizes the
knee with posterior instability
and consequently improves
symptoms of PCL deficiency
(28). Furthermore, high tibial
flexion osteotomy decompress
the degenerated cartilage in
the posterior part of the tibial
plateau which is a common

Puc. 5: KoHeuHoe nonosxeHne MexaHnieckomn ocu

OTHOCUTENBHO NONEPEYHOr0 AnameTpa nnaTo
60/1bLUE6EPLIOBON KOCTY - OT MEAMANBHOIO 10
naTepanbHOro, B 3aBUCHMOCTY OT KOHKPETHbIX MoKa-
3aHuiA, KpacHas o6nactb 50-55%, 3eneHas obnactb

55-60%, »xenTas 06nactb 60-65%.

O[IHOMEHTHOE BMELIATENLCTBO.
Imhoff ¢ coasT. (22) uccnegosanu
pe3ynbTaTthbl NEYEHNS 57 NAUMEHTOB
C NEPBUYHbIM, LIBOWHbLIM U TPOMHbIM
BapyCoM, KOTOPbIM NPOBOAMNACH
opHospeMeHHast BTO u pexon-
CTPYKUMS KPecToo6pa3HoM CBA3KY,
W MPULLIAK K BbIBOAY, YTO Y BCEX
nauneHToB 0TMEYANOCh YMEHbLLE-
HWe 6071 1 HECTABUNBHOCTH, U YTO
BbINONHEHWE 06enX NPOLELYP B Te-
YeHue 0fHOW onepaunm obneryaet
PaHHIOK0 peabunuTaumio 1 BO3Bpa-
LLeHME NaLMEHTOB K MOBCEAHEBHOM
XKU3HMW 1 CNOPTY.

Mo3ToMy Mbl pekoMeHfyeM foba-
BuTb BTO ans Koppekuwm Bapyc-
HOW Aedhopmamn B CrieayroLmx
cUTyaumsix:

+ T1p1 XpOHUYECKOM NOBPEXAEHUM
MKC ¢ 6oneBbIM CUHAPOMOM
nocne KOPPeKLMM BapyCHO
aecopmaumn nam cnabocTty nate-
panbHbIX CTPYKTYP KaK 0TAeSb-
HYIO UMM MO3TANHY0 NpoLeaypy

B 3aBMCMMOCTM OT NPeSnoYTEHNs
xupypra.

[Py XPOHNYECKOM NOBPEXX AEHNM
MKC - 311Y ¢ ABOWMHbLIM M
TPOMHbIM BapyCOM, KOTOPbIE
NPOSIBASKOTCS TMNEPIKCTEH3M-
OHHOW BapYCHOM «pacnopHO»
MOXOAKOM, KaK ABYX3TanHy npo-
ueaypy, korga BTO BbinonHseTcs
KaK nepB.bliA 3Tan ¢ BHECYCTABHOM
pekoHCTpykumein 3J1Y ¢ nocnegy-
tOLLIE# BHYTPUCYCTABHOM PEKOH-
CTPyKUMeER, eCcin HeCTabuNbHOCTb
COXpaHseTCs B TeUeHue 3-6
MeCsLEB nocne onepavumu.

BTO ans MmopuduKaummu 3agHero
TU6KManbHoro HaknoHa (3TH) npu
XPOHUYECKOW HECTAOMNBHOCTH
KOJIEHHOr 0 CycTaBa

XpoHuyeckoe nospexaeHue 3KC
u3ny

TubvanbHbIA HAKNOH onpeaens-
€TCS KaK yron Mexay JIMHWeN,
NepneHanKyNSPHON NPOAOSbHOM
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Fig. 6: Proximal and distal oriented sagittal osteotomy

finding in longstanding PCL
insufficiency with subsequent
improvement of pain and func-
tion (29).

Several studies reported im-
proved inherent bony stability
in patients with posterolateral
ligament deficiency after HTO
to the degree that they did not
require secondary ligament re-
construction procedures (9,30).
Giffin et al. (31) demonstrated
that after anterior opening
wedge HTO forces on PCL
decreased significantly with
the knee flexed at both 30 and
90 degrees; this shows that an
increase in posterior tibial slope
not only provide better bony
stability but decreases stress
forces on posterior structure
and protect the reconstructed
graft.

Noyes et al. (27) calculated the
effect of the opening wedge
angle of medial HTO on the
posterior tibial slope and stated
that, if the anteromedial gap

is half of the posteromedial
gap, the tibial slope does not
change. For each increase of 1
mm in the anterior gap, there is
an increase of 2 degrees in the
posterior tibial slope. El-Azab et

al. (32) reported that the poste-
rior tibial slope decreases after
closed-wedge and increases
after open-wedge high tibial
osteotomy.

Chronic ACL Deficiency and
Revision Surgeries
Biomechanical studies showed
that the tibial slope may affect
in situ forces of the ACL, a
higher tibial slope resulted in a
significantly greater amount of
anterior tibial translation in both
ACL-deficient and ACL-intact
knees raising the strain forces
acting on the ACL since it is
the primary restraint against
anterior translation of the tibia
(25,33,34).

Other MRI-based studies have
confirmed the relationship
between an excessive lateral
tibial slope and ACL injury.
They proposed that under axial
loading, the lateral femoral con-
dyle slides posteriorly along the
lateral tibial plateau, resulting

in a relative external rotation of
the femur and since external
rotation of the femur causes
increased strain on the ACL,

an excessive lateral tibial slope
may contribute to ACL injury
(35,36,37,38).

OpToneauyeckas xupyprus

Puc. 6: MpokcrMarnsHo 1 AncTanbHO OPUEHTUPOBAHHAS caruTTasbHas

0CTeoTOMMA

ocu 6onbluebepLOBOiA KOCTH, 1
NIMHWEN, TaHreHLMaNbHOM K Meau-
anbHoMy nnato 60nbLIe6epLOBON
KOCTM Ha 6OKOBOW PEHTTEHOrpamMme
(23).

B kayecTBe OpueHTMpa U3MEPEHNS
MOXXHO MCMONb30BAThb Pa3fnyHble
NPOAOIbHbIE OCK 60bLIEBEPLIOBOI
KOCTW, NATONOTMYECKUM CHUTAETCA
TMBManbHbIA HAKMoH 6onee 13
rpagycos (24-27)(Puc. 2).

CarutTanbHasi NnocKocTb KoneHa
UMeeT B0MbLLIOE 3HA4EHUe ANS
yCTOW4MBOCTY CycTaBa v uome-
XaHuKy, yBENMYEHUE TMONAMbHOTO
HaKoHa BbI3bIBAET NEpefHee
CMELLEHME roNeHu, CTabunmanpyeT
KOMNEHO C 3aiHEN HECTAbUNbHOCTbLHO
W, CNef0BaTeNbHO, YMEHbLIAET
cumnTombl nospexaeHns 3KC (28).

Kpome Toro, Bbicokas TéuansHas
crubaTenbHas 0CTE0TOMUS YMEHb-
LaeT AaBNEHNE Ha fiereHepaTus-
HbliA XPSAILLY B 3aHEN YacTy nnarto
60nbLIE6EPLOBOIA KOCTH, YTO SBAS-
€TCS 06bI4HbIM NOCNELCTBUEM MPK
anvtensHom nospexaennn 3KG, ¢
NOCNEAYOLLMM yMEHbLLEHWEM 60N
W ynyyLlernem yHKumm (29).

B HECKonbKMX MccnesoBaHmusx co-
06LLanock 06 ynyyLIeH KOCTHOM
CTabWbHOCTY Y NALMEHTOB C
nospexaexnem 3J1C nocne BTO

[0 TaKoW CTEeNeHw, YTO OHN He
HY>KAanMCb B NOBTOPHbIX BMeELLA-
Tenbctaax (9,30).

Giffin ¢ coasT. (31) npoaeMoH-
CTPMpPOBaM, YTO NOCNE NepesHe
OTKPbIBAKOLLEN KNHOBKAHONM BTO
AaBneHve Ha 3J1C 3HauMTenbHO
YMEHbLUAMNOCh KaK npu cruba-

HWUM KoneHa Ha 30, Tak 1 Ha 90
rPagycoB; YTO NOKA3bIBAET, 4YTO
YBENWNYEHWE 3a[HETO TMONAMLHOTO
HaKoHa He TONbKO obecneynBaeT
NyYLLYHK KOCTHYH CTAbUNbHOCTb, HO
W yMEHbLUAET AaBNeHue Ha 3a[H1e
CTPYKTYPbI ¥ 3alMLlaeT TpaHc-
nnaHTar.

Noyes ¢ coasT. (27) paccuutanu
BAMSIHWE YrNa OTKPbIBAKOLLEN
KIMMHOBWAHOW MeAnansHoii BTO

Ha 3a[jHuiA HakmoH 60nbLLebepLo-
BO¥ KOCTU 1 CYATAKOT, YTO €CNK
nepeHeMeAnanbHblii MPOMEXYTOK
COCTaB/ISIET MOJIOBUHY OT 3aHEME-
AManbHOro, TO TMOMANbHBIA HAKNOH
He MEHSeTCS.

[Mpn KaXAOM YBENUYEHUM NEPESHE-
ro Npome>xyTka Ha 1 MM Habnko-
[AeTCs YBENNYEHNE TMOMANBHOMO
HaknoHa Ha 2 rpagyca. El-Azab ¢
c0aBT. (32) coobLUmMnu, YTO 3aaHMiA
TU6MANbHbINA HAKIOH YMEHbLIAeTCs
nocne 3aKpbiBaOLLENA KIMHOBUAHOM
W YBENWMYMBAETCA NOCNE OTKPbIBA-
toLent knuHosmaHon BTO.
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Recently it was described that
an increased posterior tibial
slope is a risk factor of ACL
injuries (39) and also a con-
tributing factor for recurrent
instability after ACL reconstruc-
tion due to repetitive overload-
ing and subsequent elongation
of the graft during accelerated
rehabilitation with early weight
bearing (40).

A few clinical studies were
published reporting the out-
come of combined ACL recon-
struction and anterior closing
wedge osteotomy to treat
knees with chronic anterior
laxity and large posterior slope
where they noted improved
results in the patients in whom
both procedures were per-
formed and recommended the
combined procedure (40,41).

However, until now a lot of
controversies exists regarding
the role of the tibial slope in
sustaining and treating ACL
injuries and there are no defi-
nite indications when a slope-
decreasing osteotomy may be
added to treat sagittal plane
laxity in the ACL-insufficient
knee (42).

We believe that alteration of
posterior tibial slope is typically
not recommended in associa-
tion with primary ACL recon-
struction and that successful
revision ACL reconstruction
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Fig. 7: Gradual opening of the oste-
otomy site by introducing sequential
osteotomes stopping 0.5-1 cm medial
to the lateral cortex

be changed, the osteotomy spreader
should be placed as far posterior as
possible

depends on identification and
treatment the reason for
failure of the primary recon-
struction especially technical
errors.

We recommend the addi-
tion of a HTO correcting the
tibial slope to a revision ACL
reconstruction surgery in
patients with a posterior tibial
slope greater than 13° associ-
ated with increased anterior

Fig. 8: If tibial slope is not intended to

Puc. 7: MocTeneHHoe 0TKpbITHE 0CTEOTO-
MUK nyTeM BBeAEeHNA NocsiejoBaTeNbHbIX
0CTE0TOMOB, KOTOPOE MpexpaLLatoT 3a 0,5-
1CM OT NaTepansbHOro KOPTUKATBHOTO CIIOS.

Puc. 8: Ecnn TubuanbHbIii HakNIoH MEeHSITb
He NMNaH1pyeTCs, TO OCTEOTOMHBIN
pacLumpuTeNb cneayeT pacnonaratb
MaKcUMarnbHo c3aam

XpoHuyeckoe nospexaeHue MKC
1 PEBM3MOHHasA onepaums
BromexaHuyeckue 1ccneaoBaHus
rnokasanw, Y4To HakmoH 6onblue-
6epLoBOi KOCTU MOXET BIUATL

Ha cunbl nasnenus Ha MKC: 6onee
BbIPaXKEHHbI TUOUANbHbINA HAKIIOH
NPUBOAMT K 3HAYUTENBHOMY Nepes-
HeMy CMeLLeHto 601bLUe6epLIOBO
KOCTU B CYCTaBe Kak C NOBPEXAeH-
Hoi MKC, Tak v co 3poposoi MNKC,
YBENW4MBAs B Helt CUNy HaTsKe-

OpToneauyeckas xupyprus

HUSI, NOCKOJbKY OHW SIBNISKOTCS
NepBMYHbIMM CTabKUAM3aTOpaMu
cycTasa npu NepesHeEM CMELLEHNM
6onbLUebepLoBoi KocTy (25,33,34).
[pyrve vccnefoBaHus ¢ npu-
MeHenvwem MPT noartsepannu
3aBMCUMOCTb MEXY YPE3MEPHBIM
natepanbHbIM HaKNOHOM 60bLUE-
6epLOBO KOCTU W NOPaXXEHNEM
[MKC. OHu no3sonunu npeanono-
XXUTb, YTO NPV OCEBOMN Harpy3ke na-
TepanbHbIi 6eApeHHbI MbILLEIOK
CKOMb3MT Ha3ag BAOMb TUOMANbHO-
ro Nnato, 4To NPUBOANT K OTHOCH-
TENbHOMY BHELLHEMY BPALLEHMIO
6eapeHHOM KOCTH, 1 MOCKOMbKY
BHELLHee BpaLLeHne 6epeHHO
KOCTY BbI3bIBAET NOBBILLEHHYHO
Harpysky Ha [KC, Ype3amepHblii
naTepanbHblid TMOWabHbIA HAKOH
MO>ET CnocobCTBOBATL €€ MO-

~ BpexaeHnto (35-38).

HepasHo 6b1510 ONKUCAHO, HTO
yBENMYEHNe 3aHEro HaknoHa
60bLUIE6EPLOBOIA KOCTY SBNS-
eTCs (haKTOPOM prCKa Pas3BUTUS
nospexaenuii NKC (39), a Takoxe
(haKTopoM, CNoco6CTBYHOLLMM
peuunamBam HeCTabuibHOCTH NoCne
pekoHcTpykuum MKC n3-3a nosTo-
PAOLLENCs Neperpy3ku 1 nocney-
tOLLIEr0 YASMHEHNS TpaHCnnaHTaTa
BO BPEMS YCKOPEHHOM peabunuTa-
LMK C paHHei Harpy3kon (40).

Bbino ony6nnkoBaHo HeCKONbKO
KIMHUYECKUX UCCnedoBaHui, B Ko-
TOPbIX CO0BLLAN0CH 0 pe3ynbTaTax
KOMBVHWMPOBAHHOW PEKOHCTPYKLMM
MKC v nepeaHeit 3akpbiBatoLLen
KIMHOBMAHOM OCTEOTOMUN NP
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tibial translation at least 10 mm
more than contralateral knee
on stress radiographs (Fig. 3).

HTO Surgical Technique
Medial opening wedge tech-
nigue has gained more popu-
larity over the lateral closing
wedge technique since it
avoids disrupting the proximal
tibiofibular joint and violation
of the anterior leg compart-
ment minimizing the potential
for anterior compartment
syndrome and also avoid injury
to the peroneal nerve, it also
preserves bone stock and theo-
retically tightens the capsulol-
igamentous structures around
the knee (43,44).

The biplanar osteotomy tech-
nique greatly improves stability
against sagittal angulation and
rotation and provides larger
surface area for better healing.
Therefore, biplanar medial
opening wedge osteotomy is
our preferred technique to cor-
rect both coronal and sagittal
plane proximal tibial deformi-
ties. Recent studies showed
that age does not influence
the clinical outcome after HTO
and that smoking and obesity
are risk factors of non union at
the osteotomy site advocating
patient to stop smoking and
reduce weight prior to surgery
(45,46).

Preoperative Assessment
The preoperative work-up
includes the standard history,
physical examination and imag-
ing work-up. Special attention
should be given to determining
that there is no bi-compart-
mental disease, fully evaluat-
ing the state of all ligaments
and menisci, obtaining stress
radiographs, and assessing the
degree of malalignment.
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Clinical evaluation

History: In chronic cases, a
patient should be questioned
what symptom seems to be
the major issue, instability or
pain? Pain may indicate further
intra-articular injury such as
meniscal, cartilage damage or
arthritic changes. Further pain
analysis is important regarding,
site of pain, pain free walking
distance and relation to activity,
sometimes temporary use of
an unloading valgus producing
knee brace may well predict
future outcome of HTO surgery
in terms of expectable postop-
erative pain relief (47).

Physical Examination

e The overall lower limb align-
ment is assessed for genu
varum or valgum. Sagittal
plane alignment is assessed
for any hyperextension, par-
ticularly asymmetry between
both sides. A gait analysis is
essential to detect abnormali-
ties such as a varus thrust.

e Active and passive range of
motion measurement.

e Palpation of joint line for
tenderness with special
attention to detect bi-com-
partment arthritis which is
contraindication for HTO.

e Specific ligament laxity test-
ing to identify the direction
and quantify the amount of
instability with special atten-
tion to rotational instability
which is easily missed.

Imaging

e X-rays of the knee in three
views (AP, lateral and skyline
view) to assess joint space
on AP views, the degree of
osteoarthritis in all compart-
ments (evidence of chronic
ACL deficiency may also
be noted with the presence

NIEYEHNM KOMNEHA C XPOHNYECKON He-
CTabUNBbHOCTBIO W BOMbLLIMM 3aHUM
HaKIMOHOM, Tie 0TMeyarnocs ynyy-
LLEHWe PesynbTaTos Yy NaLMeHTOB,
KOTOpbIM 6blNM PEKOMEHA0BAHA

1 BbINONTHEHA KOMOMHMPOBAHHAS
npouenypa (40,41).

OnHako [0 cyx nop CyLiecTByeT
MHOTO CNOPOB OTHOCUTENBHO POSU
TMOMANbHOrO HAKIIOHA B NEYEHUN
noepe>xxaeHuii MNKC, n HeT Hukakux
OMPEeAENeHHbIX MoKa3aHuit Ans
[06aBAEHNS OCTEOTOMUN C LIESbHO
YMEHbLUEHNEM HaKNOHa, 4TOObI
U3NeUnTb CaruTTanbHyH NoCKOCT-
HY0 HECTABWNBHOCTb KONEHa C
nospexaerneM MKC (42).

MbI nonaraem, 4To u3meHeHne
3a[1Hero HakoHa 6onbLuebepLioBoi
KOCTYW 06bI4HO HE PEKOMEH.YeTCs
NPy NEPBUYHOI PEKOHCTPYKLINK
MKC, v uTo ycnewuHas peBn3noH-
Has pekoHcTpykums 1KC 3aBucnt
OT MAEHTUAMKALMM U YCTPaHEHMS
MPUYMHBI HEY[AYHOW NEPBUYHOM
PEKOHCTPYKLNM, OCOBEHHO TEXHN-
YECKIX OLLMBOK.

MbI pekomenayem fobasuts BTO,
KOPPEKTUPYHOLLYO HaKIOH 60/1b-
LwebepLoBOil KOCTH K PEBU3MOHHON
pekoHcTpykuum MKC y nauneHToB
C 3a[H1M HaK/IOHOM 607IbLUE, YEM
13°, accounmMpoBaHHbIM C yBENNYe-
HWEM NepeaHero cmeLLeHns 60b-
Le6epLOBOi KOCTK, N0 KpanHeN
Mepe, Ha 10 MM 6ofbLLe, HeM Ha
KOHTpanareparnbHbIX PEHTTEHOB-
CKMX CHUMKaX C Harpyskoi (puc. 3).

Xupypruyeckasi TexHuka BTO
MenwarnbHas 0TKpblBatoLLas Knu-
HOBWAHAs 0CTeOTOMUS Npuobpena
6OnbLLYH NONYNSPHOCTL MO CpaB-
HEHWIO C NaTepanbHOi 3aKkpbiBaro-
L KNMHOBUIHOW OCTEOTOMMEN,
MOCKOMbKY MO3BONSET U3BeXaTh
paspyLLeHns NPOKCUMAbHOTO
TMBMOMBYNAPHOTO CycTasa u
HapyLLEeHNs nepefHero oTAena

OpToneauyeckas xupyprus

KONEHa, CBOAS K MUHUMYMY PUCK
pasBUTHS CUHAPOMA NepesHero
KOMNApPTMEHTA, a Takxe 13bexartb
NoBPEeXAeHNs ManobepLioBoro
HepBa, W, KPOME TOr0, COXPaHNUTHL
3anac KOCTH 1 TEOPETUYECKN YKpe-
MUTb KaNCyno-CBA30Y4HbIA annapat
KOMNEHHOro cyctasa (43,44).

MeTog ABYXNIOCKOCTHOM OCTe-
OTOMUW 3HAYNTENBHO YNyuLaeT
CTabWMbHOCTb NPU CarnTTaNbHOM
aHrynsiuuj v poTaumu 1 obecneyn-
BaeT 60MbLLYH NOLWaab NoBepX-
HOCTM ANS NULLIEr0 3aXXMBEHMS.
Taxum 06pasom, GunnanapHas
MeauanbHas 0TKpbIBAOLLAS K-
HOBWAHAs OCTEOTOMMS ABNSETCS
HalLeii MpeanoYTUTENBHON METO-
LVMKOW KOPPEKLMM (PPOHTaNbHOM
W caruTTanbHOM NPOKCUMANbHbIX
TOWaNbHBIX AethopMaLmil.

HepnasHue vccneosaHns nokasa-
T, YTO BO3PACT He BAMSET Ha K-
HW4eckuiA peaynbtat nocne BTO, u
4TO KypeHUe W 0XXMpeHue SBNs-
t0TCS (paKTopamu prucka nioxoro
32)KMBJIEHNS B MECTE OCTEOTOMMM,
4TO TPebyeT OT NaumeHTa npekpa-
LLEHMS| KYPEHNS M CHUXKEHWS Beca
[0 onepaumm (45,46).

MpeponepauuoHHas oLeHkKa
[MpenonepaunoHHas noAroToBka
BK/KOYAET CTAHAAPTHbIN OO
aHamHe3a, (on3nKanbHbIi OCMOTP U
Bu3yanusaunto. Ocoboe BHUMaHKE
cnenyeT yAenUTb UCKITIOUEHMIO
NOpaXkeHs ABYX KOMNApPTMEHTOB
CyCTaBa, OLEHKE COCTOSHUS BCEX
CBSI30K 1 MEHWCKOB, BbIMOTHEHWHO
CTPECC - PEHTTEHOrPaMM W OLIEHKM
CTENneHn HeCOOCHOCTM.

KnuHnueckas oueHka

WcTopmsi: B XpoHnueckux cnydasx
MaumMeHT LOMKEH onpefenuTb,
KaKoM U3 CUMNTOMOB 6ECMOKONT
€ro 60MbLUE - HECTAOWUNBHOCTb MK
6onb. bonesoit CMHAPOM MOXET
yKa3blBaTb Ha BHYTPUCYCTABHOE
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Fig. 9: Intraoperative control using
grid plate

of increased posteromedial
wear), posterior tibial slope
and patellar height on the
lateral view

e Standing long-leg AP ra-
diographs to analyse the
deformity, including the me-
chanical axis, the anatomic
axis, the lateral distal femoral
articular angle, and the me-
dial proximal tibial angle and
plan the osteotomy.

e Stress radiographs (in valgus
and varus) with collateral liga-
ments laxity.

e MRI to evaluate the condi-
tion of the articular cartilage,
bone marrow signal, detect
concomitant ligamentous
and meniscal lesions

Planning (48)

Analysis of the deformity and
planning of the osteotomy
could be performed either
using appropriate computer
software (eg. mediCAD,
Hectec GMBH, Germany) or
conventional planning using
radiographs (Fig. 4).

On an anteroposterior full
length leg radiograph, the cent-
er of the femoral head (FHC),
the center of the ankle joint
(AJC) and the center of the
knee joint (KJC) are marked.
The line between the FHC

and the AJC represents the
mechanical axis of the lower
extremity (Mikulicz line). The
point where this line intersects

Puc. 9: MiHTpaonepaunoHHbIiA KOHTPOMb C
MCMONb30BAHNEM PELLETHATON MACTUHbI

MOBPEXAEHNE MEHUCKA, XpsilLa
WM aPTPUTUYECKME N3MEHEHMS.
JlanbHenwumnin aHanu3 BKNKOYaeT
nokanuaauuio 60nu, oNpefeneHue
IUCTaHLMK 6e3605183HEHHOI X0 b
Obl, OLIEHKY aKTUBHOCTH.

MHor aa LenecoobpasHo BPEMEHHO
UCNoMb30BaTL OPTES, CO3AAMOLLMIA
Pa3rpy30YHbIii Banbryc KONEHHOrO
cycTaBa, N5 OLEHKM pesynbTaToB
Oyaywei BTO ¢ ToUKM 3peHUs 0Xu-
[1aeMOro YMeHbLLEeHMs 60N nocne
onepaumu (47).

Ddu3smnKanbHbIi 0CMOTP

+ O61Las oUeHKa COCTOSHMS HUX-
HUX KOHEYHOCTEN A1 BbISBNEHUS
genu varum wim valgum. Co-
CTOSIHWE KONEHEN B carnTTanbHom
NA0CKOCTM OLEHNBAETCS MO fio-
601 TMNEP3KCTEH3NM, OCOBEHHO
NP1 aCUMMETPNN MEXJY ABYMS
CTOPOHaMM. AHanM3 NOX0AKM
Heo6X0aMM NS BbISBNEHMS
HapyLUEHWHA, Tak1x Kak BapycHas
«pacnopHas» noxofKa.
Viamepenne ananasoHa akTUBHbIX
W MACCUMBHBIX ABVYXKEHMIA,
lManbnauwms cyctasa Ans Bbiss-
NEHMS y4acTKoB 60NE3HEHHOCTY
C 0CO6bIM BHUMAHWeM K npo-
SBNEHNAM GUKOMNAPTMEHTHOIO
apTpuTa, KOTOPbIA ABNISIETCS
npoTueonokasaxuem ans BTO.
Cneumdmyeckoe TecTUpoBa-

HWE CBA304HOrO annaparta ans
onpefenexus HanpasneHns u
CTeneHn HecTabunbHOCTH C 0CO-
ObIM BHUMAHWEM K POTALMOHHOM
HECTabWbHOCTH, KOTOPYHO NIErko
MpOoNyCTUTb.
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OpToneauyeckas xupyprus

Fig. 10: Final fixation using PEEKPower HTO plate, Ar-

threx. with distal oriented sagittal osteotomy 2 bicortical

screws is needed to fix the tibial tuberosity

the tibial plateau is expressed
as a percentage of total width
of the tibial plateau (medial
border = 0%, lateral border =
100%).

The site of deformity is de-
termined through measuring
the mechanical lateral distal
femoral angle (mLDFA) and the
mechanical medial proximal
tibial angle (MMPTA) which
usually range from (85-90)
degrees with mean value 87
degrees and the maximum cor-
rection should not exceed 92
degrees.

The correction angle and the
height of the wedge base

are planned according to the
desired amount of correction
(position of the Mikulicz line).
The new mechanical axis is

planned to be within a specific

5% area measured on the tibial

plateau diameter (Fig. 5).

The planned correction target

means to establish a new

individualized leg axis. In our
own approach (49), the amount
of correction is related to the
underlying pathology as follow-
ing:

e Varus deformity with painful
medial overload without rel-
evant cartilage damage, the
new mechanical axis should
lie within 50-55% of the tibial
plateau diameter.

e Varus deformity with medial
Osteoarthritis grade 1 and
2, concomitant cartilage
therapy or chronic lateral or
posterolateral instability, the
new mechanical axis should

Puc. 10: OunansHas dukcaumns ¢ Uenosb3oBaHneM niacTuHb!
PEEKPower HTO, Arthrex. npn aucTansHO OpUeHTUPOBaHHO
carnTTanbHoM 0CTEOTOMUM, TPebytoLas 2 GUKOPTUKANbHBIX
BMHTA AN ByrpucTocTi 60MbLUE6EPLIOBON KOCTH.

Busyanusauus

* PeHTreHonornyeckoe nccnego-
BaHWe KONEHHOr0 CycTasa B Tpex
npoeKkumsX (nepeaHesanHen,
60OKOBOW W aKcvanbHoM) Ans
OLiEHK CYCTaBHOIO NPOCTPaH-
CTBa Ha nepeaHe3aaHel npo-
€KLMK, CTENEHW 0CTe0apTpUTa BO
BCEX KOMMapTMeHTax (Hanuiue
XPOHUYECKOrO NOBPEXAEHNS
MKC npu Hanuumm NPU3HaKoB 13-
HOLLEHHOCTU 3afHenaTepabHbIX
CTPYKTYP), 3aAHEr0 TONANbHOro
HaK/OHa M BbICOTbI HAIKONEHHM-
ka Ha 60KOBOW MPOEKLMM.

* PeHTreHorpaMmbl HOT B MOMHYHO
ANVHY B NepeaHe3afHen npo-
exuuW ANns aHanusa fedopmauni,
BKIKO4ast MEXAHUYECKYHO OCb,
aHaTOMUYECKYIO OCb, NaTeparb-
HbIA OMCTanbHbI 6eApeHHbIi

yrofn, MeananbHblii NPOKCUMAab-
HbliA 60NbLIE6EPLOBbIN Yrof, a
TaKXXe AN COCTaBfeHUA nnaHa
0CTEOTOMMUM.

+ CTpecc-peHTreHorpammbl (npu
Banbryce u Bapyce) ¢ paccnabne-
HWeM KonnaTepanbHbIX CBS30K.

+ MPT Ans oLeHKM COCTOSHMS CY-
CTaBHOrO XPsiLLa, BHYTPUKOCTHOTO
MO3ra, BbISIBNIEHNS NOBPEX AEHNI
CBSI30K 1 MEHWCKOB.

MnanupoBaHue (48)

AHanu3 fecpopmauni v NnaHmpo-
BaHWe 0CTEOTOMMMU MOXKET BbITh
BbIMOJSIHEH C MCMOJIb30BAHNEM CO-
OTBETCTBYHLLEr0 KOMMbIOTEPHOIO
nporpammHoro obecneverms (Ha-
npumep, mediCAD, Hectec GMBH,
['epMaHunst) unu nyTem 06bI4HOMO
NNAHMPOBAHMS C UCMOJb30BAHNEM
peHTreHorpamm (PucyHok 4).
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lie within 55-60% of the tibial
plateau diameter.

e Varus deformity with medial
osteoarthritis grade 3 and
4, the new mechanical axis
should lie within 60-65% of
the tibial plateau diameter.

Evaluation of posterior tibial

slope and planning tilt adjust-

ments:

® The angle between a line
perpendicular to the longitu-
dinal axis of the tibia and a
tangential line to the medial
tibial plateau is measured on
a lateral radiograph, normal
value is usually below 13
degrees

¢ |n cases of chronic posterior
and posterolateral instability
with hyperextension of the
knee increasing tibial slope
is planned not exceeding 13
degrees and keeping the pa-
tient with not more than 10
degrees of hyperextension
postoperative.

¢ |n cases of ACL reconstruc-
tion failure, an excessive
tibial slope should be re-
duced to normal values.

Timing of the Surgery
Chronic ACL cases with
symptomatic varus or medial
compartment OA could be
treated with single or staged
procedure depending on sur-
geon preference.

In chronic PCL and PLC injuries
with double and triple varus we
recommend a staged proce-
dure where HTO, meniscal,
cartilage therapy and extra-ar-
ticular reconstruction are done
first followed by intra-articular
ligament reconstruction if insta-
bility persists.

In revision ACL cases with
varus malaligment or excessive
tibial slope we recommend a
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staged procedure where HTO,
joint arthrolysis and bone graft-
ing of femoral and tibial tunnels
(if needed) are done as a first
stage followed by ACL recon-
struction 3-6 month later.

Surgical Technique (45)
e Positioning and Preparation
® Supine position
e A thigh tourniquet is applied
¢ Preparation of a measuring
instruments needed to check
the amount of correction
(e. g. electrocautery cable,
alignment rod, grid plate or
navigation).
Diagnostic arthroscopy is
performed via the anterolateral
portal to confirm the opera-
tive indication, the amount
of planned correction as well
as for assessment and treat-
ment of possible concomitant
lesions.

A 8-10 cm longitudinal antero-
medial skin incision is per-
formed, beginning just above
the level of the tibial tuberosity.
After subcutaneous dissection,
the pes anserinus is exposed
and the sartorius fascia with
the underlying periosteum are
incised with the electrocautery
device along the upper border
of the gracilis tendon until the
anterior fibers of the superficial
medial collateral ligament.

The semitendinosus and
gracilis tendons are carefully
mobilized using a periosteal
elevator. The long fibers of the
superficial medial collateral
ligaments lying distal to the
osteotomy are completely
mobilized, to avoid an increase
of their tension during subse-
quent opening of the oste-
otomy.

Our standard technique is to
perform the osteotomy in a bi-

Ha nepeaHe3aaHei peHTreHorpam-
Me HOT B MOJTHYHO ANIHY HeobXo-
AMMO OTMETUTb LEHTP 6epeHHON
ronosky (LIBI), ueHTp ronexo-
ctonHoro cyctaea (LIC) v ueHTp
koneHHoro cyctasa (LIKC).

JuHuns mexxay LIBT v LUIC npeg-
CTaBNSIET COB0M MEXAHUYECKYHO
OCb HWXHEN KOHEYHOCTY (MMHMS
Mukynuua). Touka, rae ata nuHus
nepecekaet nnato 6onbLuedep-
LIOBOM KOCTH, BbIpaXaeTcs B
NpoLieHTax OT OBLLEH LUMPUHB
nnaro (MeananbHas rpanuua = 0%,
6okosas rpaHuua = 100%).

YuacTok gechopmaunm onpeaensitot
NyTEM U3MEPEHNS MEXAHUYECKOTO
natepansHoro uctansHoro be-
apenHoro yrna (MLDFA) n mexanu-
4ECKOro MeANanbHOro NPOKCMMAJTb-
HOro TMéuaneHoro yrna (mMMPTA),
KOTOpbI 00bIYHO HAXOAUTCS B
auanasore ot 85 o 90 rpapy-

COB CO CPefiH1M 3HaueHnem 87
rpagycos, NO3TOMY MakcuMarnbHas
KOPPEKLMS He JOMKHA NpeBbILaTh
92 rpapyca.

Yron KoppeKumm 1 BbicoTa
OCHOBAHWS KIIMHA NaHNPYHOTCS

B COOTBETCTBUM C XXENaeMoi
BENNYMHOM KOPPEKLMM (MONOXKEHMS
nHn Mukynuya). Mnaxupyetcs,
YTO HOBAs MEXaHNYECKas 0Cb
OyLeT HaXOANTLCA B Npeaenax 5%
0T AnameTpa TMbuasnbHoro niaro
(Pwc. 5).

3annaHnpoBaHHas KoppeKLums

npegnonaraeT co3aaHne HOBO

WHAMBMAYanM3MpOBaHHON OCK

HWXKHE KoHeyHocTm (49). Mpu Ha-

LUeM Noaxofe, CTeneHb KOpPeKLnm

CBSi3aHa C NaToNOorvei cnesytoLmm

06pasom:

« [Npw BapycHoi gechopmaumm ¢
60N1e3HEHHOM MeananbHOW nepe-
rpy3Koi 6e3 COOTBETCTBYHOLLEMO
NOBPEXAEHMS XpsLLa, HOBAs Me-
XaHW4eckas 0Cb JOMKHA Niexarb

Optoneanyeckas xupyprus

B npefenax 50-55% ot auameTpa
nnaTo 6onbLLEBEPLOBOI KOCTH.
Mpu BapycHoi fedpopmauns ¢
MeauanbHbIM 0CTE0APTPUTOM 1

W 2 CTENEHN C COMYTCTBYHIOLLEN
Tepanueid v XpOHWUYECKOA
naTepanbHoi unn 3agHenare-
pasbHOM HecTabubHOCTU HoBas
MexaHuyeckas 0Cb JOMKHA
nexarb B npegenax 55-60% ot
AvameTpa nnato 6onbLluebepLo-
BOM KOCTM.

Mpw BapycHoit AedpopmaLnm ¢ Me-
AMarnbHbIM 0CTe0apTpUToM 3 ¢
4 cTeneHn, HoBas MexaHu4eckast
OCb [IO/KHA NexaTb B npefenax
60-65% 0T anameTpa 6onbLue-
6epLoBoro nnaTo.

OueHka 3afHero TubuansHoro
HaK/oHa 1 NnaH1poBaHue ero
KOppeKumu:

* Yron Mexay nuHueis, nepneH-

AVKYNSIPHOM MPOAOSILHOM OCH

60nbLLEe6epLOBOM KOCTH, U

KacaTtenbHON JIMHWEN K Mefnarb-

HOMY 60MbLLIE6epLOBOMY NNIATO

n3MepsieTCs Ha 60KOBO PEeHTTe-

HOrpamMme, HopManbHoe 3Have-

HWe 06bIYHO HUXXe 13 rpapycos.

B cnyyasx xpoHu4eckoi nate-

pasibHOM 1 3aaHenaTepansHoi

HECTabWNbHOCTY C rMNepak-

CTEH3Nei KoneHa yBenmueHne

TMOMANBHOIO HAKIOHA HEe AOMKHO

npesbiwaTh 13 rpaaycos u

COXPaHsTb y MaumMeHTa runepak-

CTEH3WI0 Nocre onepauum He

6onee 4em Ha 10 rpaaycos.

+ [pu HeyAauHOW PEKOHCTPYKLNM
MKC uype3amepHbIi TMOMANbHBIA
HaK/OH [OMMKEH ObiTb YMEHbLUEH
[0 HOpMarbHbIX 3HA4EHU.

Cpoku onepaumm

XpOoHWYeckue cnyyan ¢ nospexae-
Huem MKC ¢ cumnTomaTnyecknm
BapycoM unu OA MeanansHoro
OTAENa MOXHO NEYUTb C MOMOLLLIO
O[JHO3TanHo U1 NO3TarHoM Npo-
Liedypb! B 3aBUCUMOCTY OT NPEANO-
4TeHus xupypra.
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Fig. 11: Divergence of the proximal
screws away from the tibial tunnel

planar fashion that comprises
osteotomies in both the axial
and the frontal planes. The
frontal plane osteotomy could
be carried out either proximal
or distal to the tibial tuberosity.
The tibial tuberosity remains at-
tached to the distal bone block
with a proximally oriented
osteotomy, so that a possible
increase of the patellofemoral
contact pressure could oc-

cur after opening of the axial
osteotomy and distal displace-
ment of the patella. This variant
is technically easier and should
be only performed in cases
with unremarkable clinical, ra-
diological and arthroscopic find-
ings of the patellofemoral joint.
Otherwise we recommend a
distally directed osteotomy,

so that the tibial tuberosity re-
mains attached to the proximal
bone block without changing
the patellar height. The site of
the osteotomy is marked in the
frontal and axial planes using
an electrocautery (Fig. 6).
Rotation and slope are con-
trolled intraoperatively using
two Kirschner wires placed
parallel to each other’s in the
transverse and sagittal planes,
proximal and distal to the axial
osteotomy.

For the axial osteotomy, the
hamstring tendons are re-
tracted distally, and two parallel
wires are inserted under fluoro-
scopic control along the plane
of the osteotomy until reaching
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the lateral cortex.The wires are
inserted medially about 4-5 cm
distal to the medial tibial pla-
teau and extend laterally in an
obliquely upward direction to a
point approximately 2 cm distal
to the lateral tibial plateau.

The tibial tuberosity osteotomy
is done using an oscillating
saw. A complete osteotomy of
the opposite cortex must be
ensured, otherwise opening of
the axial osteotomy wouldn't
be possible. The axial oste-
otomy is then performed along
the already inserted wires us-
ing an oscillating saw and then
gradually opened by inserting
multiple osteotomes to about
0.5-1 cm from the lateral
cortex (Fig. 7), with protection
of the posterior neurovascular
structures by inserting a Hohm-
ann retractor directly posterior
to the tibia along the plane of
the axial osteotomy.

The osteotomy is done below
the inserted wires to mini-
mize the risk of fracture of the
lateral tibial plateau. The lateral
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[1p1 XPOHUYECKMX NOPAXKEHUSIX
3J1C v 3J1Y ¢ LBOWHBIM W TPOW-
HbIM BApYCOM Mbl PEKOMEHYEM
noaTanHyto NpoLeAypy, KorAa cHa-
yana BbinonHseTcs BTO, neyenne
MEHICKA W XPSILLA, BHECYCTaBHas
PEKOHCTPYKLMS C MOCTeaytoLLen
BHYTPWCYCTaBHON PEKOHCTPYKLIME
CBSI3KM, €CNN HECTAbUNBHOCTb CO-
XpaHsieTcs.

Mpu peBu3in cny4vaes ¢ BapyCHO
Aechopmaumein unn Ype3MepHbIM
HaKMOHOM 60MbLLEBEPLIOBON KOCTH
Mbl PEKOMEHZYEM MO3TaNHyto
npouenypy, korfa BTO, aptponu3
CYCTaBOB W KOCTHAs TpaHcniaH-
Tauus 6e4peHHOro 1 6onbLebep-
LIOBOrO KaHamnoB (ecnm Heobxo-
AMMO) BLINOMNHSIOTCS B Ka4ecTBe
nepBsow CTaany ¢ nocneayoLed
pekoHcTpykumeii NMKC vepes 3-6
MecsILieB.

Xupypruyeckasi TexHuka (45)

+ [o3numoHnpoBaHue 1 NOAroTOB-
ka

+ [onoxeHne naumeHTa - nexa Ha
CrNuHE

+ Hanoxenwe 6eApeHHOro xryTa

OpToneauyeckas xupyprus

Puc. 11: PacxoxaeHne npokcuManbHbIX
BWHTOB OT TMOUMANbHOMO KaHana

« [oAroToBKA N3MEPUTENBHBIX
nNpr6opPoB, HEOBXOAUMBIX 1St
KOHTpONS 06bema KoppeKLnm
(Hanpumep, kabens aneKkTpokay-
Tepa, BbINPAMASIOLLEr0 CTEPXKHS,
PELLeTYATON MIACTUHbI Ui
HABMraLWOHHOM CUCTEMBI).

[unarsocTnyeckas apTpockonus

NPOBOANTCS Yepes nepefHenare-

panbHbIA NOPT ANS MOATBEPXKAEHNS

noKa3aHuii K onepaumu, NnaHupo-

BaHWs 06bema KOPPEKLMK, a Takxe

AN OLEHKM U NIEYEHNS BO3MOXKHbIX

CONYTCTBYHOLLMX NOBPEXAEHU.

BbinonHseTCs NPoAoNbHLIA Nepes-
HemeamanbHbIA paspes 8-10 e,
Ha4WHAOLLIMIACS YyTb BbILLIE YPOBHSI
OyrpucTocTu 60NbLUE6EPLOBOIA KO-
cTu. [locne NoaKOXXHOM AMCCEeKLMM
0BHaXKaKoTCs pes anserinusis, gac-
LSt NOPTHSKHON MbILLILbI BMECTE
C HUXXenexallei HaIKOCTHULIEH
pacceKaroTCs SNEKTPOKAYTEPOM
BOJb BEPXHEN rPaHULibl CYX0XK-
S TOHKO# MbILILbI O NEPeAHNX
BOJIOKOH MOBEPXHOCTHON Meauanb-
HOW KonnaTepanbHOM CBA3KM.

Cyx0XXunus nomycyxoXXunbHom 1
TOHKOM MbILLL TLATEeNbHO MOBUIK-
3YI0TCS C UCTIONb30BaHNEM Nepy-
oCTanbHOro anesartopa. [HHble
BOJIOKHA NOBEPXHOCTHbIX MEAK-
anbHbIX KoynaTepanbHbIX CBA3OK,
nexarumx aucTanbHo 0T 0CTeoTo-
MU, MOMHOCTbIO MOBUAN3YIOTCS,
4TO6bI N36€XKaTb YBENMYEHUS UX
HaNPsHXEHUS Ny NOCNEAYOLLEM
OTKPbITUW OCTEOTOMMMU.

Hawwa ctaHgapTHas meToamka —
ounnaHapHas 0CTe0TOMMS, KOTOpas
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Fig. 12: Most anterior screw may be
kept short to avoid tibial tunnel

cortex should be kept intact to
preserve a stable bony bridge
of the osteotomy. The length
of the osteotomy could be in-
directly determined in advance
by measuring the length of the
wires inserted into the bone.

A complete osteotomy of the
posterior cortex is very essen-
tial to avoid marked unintended
increase of the slope during
opening of the osteotomy.

The osteotomy is then gradu-
ally opened to the desired cor-
rection target using the oste-
otomy spreader that should be
placed as far posteriorly as pos-
sible. As a general rule and if
the slope is planned to remain
neutral after the osteotomy,
the height of the osteotomy
posteriorly must be twice the
height anteriorly (Fig. 8).

Tibial slope can be modified at
this stage depending on preop-
erative planning by reposition-
ing of the spreader, to increase
the slope the height of the os-
teotomy anteriorly is increased,
for each Tmm increase there
is 2 degrees increase in the
slope angle. On the other
hand, opening the osteotomy
markedly posteriorly and less
anteriorly decrease the tibial
slope angle.

The degree of correction is
then checked radiologically. In
our approach we recommend
the use of a grid plate placed
under the patient’s leg to check
the new mechanical axis (Fig.
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9). This could be performed us-
ing the electrocautery cable or
an alignment rod as an alterna-
tive. The Osteotomy is finally
fixed with a fixed angle plate
(e. g. PEEKPower HTO Plate,
Arthrex or TomoFix, Synthes),
as specified by the manufactur-
er (Fig.10). With distally aimed
frontal osteotomy, additional
fixation of the tuberosity frag-
ment with 2 bi-cortical screws
is needed.

Filling the osteotomy with
cancellous bone graft from the
iliac crest is recommended in
smokers, intraoperative rec-
ognized fracture of the lateral
cortex or when the length of
the base of the osteotomy is
more than 10 mm.

Special Consideration

with Concomitant ACL
Reconstruction

Proximal screw fixation of the
plate will have to be manipu-
lated to avoid interference with
the tibial tunnel. This can be
accomplished by placing the
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BKJKO4AET OCTEOTOMMIO KaK B
0CEBOW, Tak ¥ BO (PPOHTANbHOM
nnockocTsx. OpoHTanbHas nio-
CKOCTHas! 0CTEOTOMMS MOXKET ObITh
BbINOJIHEHA IMBO MPOKCUMANBHO,
b0 aucTanbHoO OT ByrpucTocTy
60nbLIebepLOBOI KOCTH

ByrpucTocTb 60nbLIEGEPLIOBON
KOCTM OCTAeTCs MPUKPENNEHHOM

K AUCTanbHOMY KOCTHOMY 60Ky C
MPOKC1ManbHO OPUEHTMPOBAHHOM
OCTEOTOMMEM, MO3TOMY MOCAe OT-
KpbITHS OCEBOI OCTEOTOMMUN W JnC-
TaNbHOro CMELLEHNs HaaKONEHHNKa
MOXET YBENMYNTLCS KOHTAKTHOE
Aasnexune natennogemopanb-
HOrO COEANHEHNS. OTOT BapuaHT
TEXHUYECKN 60NEE MPOCT M JOMKEH
BbINOMHSATLCSA TOMbKO B CYYasX C
HE3HA4NUTENbHBIMW KIIMHUYECKUMY,
PEHTTEHONOTMYECKUMM 1 aPTPOCKO-
MUYECKUMU USMEHEHUSIMU NATENNO-
(hemopanbHoro cycTasa.

B apyrom crnydae pekomeHayem
AMCTaNbHO HarNPaBrEeHHYIo 0CTEOo-
TOMMIO, YTOObI 60nbLLEGEpLOBAst
KOCTb OCTaBanach NPUKperneHHoi
K MPOKCMMAINbHOMY KOCTHOMY 610Ky

Optoneanyeckas xupyprus

Puc. 12: BonbLUMHCTBO NepesHUX BUHTOB
LOJKHbI ObITb KOPOTKMMU BO N36€XaHNe
TUOMAnNbHOro KaHana

6€3 N3MEHEHMS BbICOTbl HA[KO-
NEHHMKA. Y4acTOK OCTEOTOMUM OT-

¥ MeyeH B0 (hpOHTaNbHO 1 0CEBON

MIOCKOCTSX C MOMOLLIbO 3MIEKTPO-
KayTepusaumm (Puc. 6).

BpalueHue v HaknoH KOHTPOWPY-
tOTCS| UHTPAONEPALMOHHO C UCTIONb-
30BaHueM AByx cnuy KupluHepa,
PacMoNOXeHHbIX NapannenbHo
APy [pYry B NONEpeyYHoM 1 caruT-
TanbHOM NNOCKOCTSX, NPOKCUMab-
HO W BMCTamNbHO OTHOCUTESNBHO OCH
0CTOCTOTOMMM.

[Mpn 0CeBO OCTEOTOMUMN CYXOXKH-
NS MbILUL 3aaHen YacTv 6eapa
0TBOASATCS Ha3af, a AABe napan-
NeNbHbIX CMMLbI BBOASTCS NOA
(hNIOOPOCKOMMYECKMM KOHTPONEM
BLOMb MOCKOCTU OCTEOTOMUN

[0 AOCTWXKEHNS NaTepanbHoro
KopTukansHoro cnos. Crnimua
BBOANUTCS MEANANLHO NPYMEPHO
Ha 4-5 cM oucTansHo 0T Meau-
anbHoOro TM6MaNbHOro NNATo U
MPOXOANT NaTepasnbHO HaMCKOCOK
B BEPXHEM HaNpaBfieHUn K TOUKe,
PacnoNOXXEHHOW MPUMEPHO Ha

2 CM ucTanbHee natepanbHoro
TNbManbHOro NnaTo.

OcTteoTomus 60nbLLebepLOBON
6yrpucToCTM NPOBOANTCS C MO-
MOLLBIO OCLMANMPYHOLLEN NUNbI.
[onxHa 6bITb 06ecneyeHa nomnHas
0CTEOTOMMS MPOTMBOMONOXXHOMO
KOPTMKANBHOrO CNos, B NPOTUBHOM
Cry4ae OTKPbITUE OCEBOW OCTETO-
TOMUM By AET HEBO3MOXKHbIM.
OceBas 0CTEOTOMMIOS! BbIMOMHSET-
Csl BOONb Y>Ke BCTaBNEHHbIX CMWL| C
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MOMOLLLI0 OCLMNNMPYHOLLETO MKMbI,
a 3aTeM MOCTENEHHO 0TKPbIBAET-
CS NyTeM BBEEHNS HECKOSbKMUX
0CTE0TOMOB, OCTAHOBMBLUMCh 32
0,5-1cM OT natepanbHoro KopTu-
kanoHoro cnos (Puc. 7), ¢ 3am-
TOW 3aHWX HEPBHOCOCY AMCTBIX
CTPYKTYp NOCPeACTBOM BBEAEHNS
peTpakTopa XoxmaHa Henocpen-
CTBEHHO C3a/M 0T 60MbLUEOEPLIO-
BOW KOCTM BLOMb MAOCKOCTU OCEBOA
0CTE0TOMUM.

OceBast 0CTEOTOMUS BbINONHSETCS
MpW YCTAHOBMEHHbIX CnLaXx, 4Tobbl
MMHUMW3MPOBATL PUCK NEPEeNoMa
natepanbHoro 60/bLLE6EPLOBOro
nnaro. JlatepanbHas KopTukanbHas
060104Ka JOMKHA COXPaHATLCS B
Hen3MeHHOM Buae, YTo6bI CO-
XPaHUTb YCTONUMBBIA KOCTHBIA
MOCTUK MOCne 0CTeoToMWM. [nuHa
0CTEOTOMMN MOXET ObITb KOCBEH-
HO OMpefeneHa 3apaHee nyTem
N3MEPEHUS [NNHBI BCTABNEHHBIX B
kOCTb cnuu. MonHast 0cTeoToMMS
3a[iHero KOpPTUKAbHOro Cros
04eHb BaXKHa, YTOObI M36exarh
3aMETHOr0 HenpeAHaMEPEHHOr0
YBEJIMYEHMS HAKIIOHA BO BPEMS
OTKPbITUS| OCTEOTOMUM.

3aTeM 0CTE0TOMUS NOCTENEHHO
OTKPbIBAETCS C LIENbHO XKEeNaeMoil
KOPPEKLMM C MOMOLLIbH OCTEOTOM-
HOrO pacLIMPUTENS, KOTOPbIN Cre-
OyeT pacrnonaraTb MakcMManbHo
c3aau. Kak npaswno, eciv nocne
0CTEOTOMWM NAHMPYETCS, YTO Ha-
KNoH 6yAeT 0cTaBaTbCs HeUTpanb-
HbIM, BbICOTA OCTEOTOMMM C3aaM
LOIKHA ObIThb B ABA pa3a BbILUE ee
cnepeau (Puc. 8).

Ha aToM aTane MoXeT 6bITb
U3MeHeH TMbManbHbIA HAKIOH B 3a-
BMCMMOCTY OT NMPEAONEPaLMOHHOT0
NNaHMPOBaHMS NyTEM MOBTOPHOIO
PACMoNOXeH!s pacluMpuUTens:
4TO6bl YBENNYMTb HAKMOH, BbICOTA
0CTEOTOMMH CMIEPEAN YBENUYM-
BAETCA, TO €CTb KX /bl TMM
YBENWYNBAET Yron HakNoHa Ha 2
rpagyca. C npyroii CTOpOHbI, OT-
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KpbITHE 0CTEOTOMUM 6ONbLLE C3aaM
W MeHbLLUE Cepeam yMeHbLUaeT
yron TMéuanbHoro HakoHa.

3arem CTeneHb KoppeKumn npo-
BepsieTcs paguonoruyecku. Mpu
HalleM MOAX0E Mbl PEKOMEHAY-
€M WCrOoNb30BaTb PELLETHATYH
NNACTUHY, NOMELLEHHYIO NOA HOrY
nauwenTa, 4To6bl NPOBEPUTHL
HOBYH) MEXaHNYECKYH 0Cb (Puc.

9). 3T0 MOXET 6bITb BbINOSIHEHO C
NOMOLLbO Kabens anexkTpokayTepa
W BbIPABHUBALLETO CTEPXKHS B
Ka4yecTBe aNnbTepHaTBbI.
OCTE0TOMUIO OKOHYATENBHO
(OMKCUPYIOT C NOMOLLBIO YTII0BOM
nnactuHbl (Hanpumep, PEEK Power
HTO Plate, Arthrex unn TomoFix,
Synthes), kak yka3aHo ux U3roToBu-
Tenem (Puc. 10).

Mpu gucTanbHO HanpaBNeHHO
(OpOHTANBHOM OCTEOTOMMM
Heo6X0AMMa JOMONHUTENbHAS
thukcaums hparmeHTa 6yrpuctocTu
C NMOMOLLbH BYX BMKOPTUKAMbHbIX
BMHTOB. 3anonHeHne 0CTeoTo-

MUM KOCTHbIM TPaHCMaHTaToM

13 rpe6Hs N0AB3AO0LIHON KOCTH
PEKOMEHAYETCS Y KYPUIbLUMKOB,
MpY MHTPAONEPALMOHHOM Pasfiome
naTepanbHOro KOPTUKaNbHOro Cos
WM IPK ANIMHE OCHOBAHMS OCTEOTO-
Muu 6onee 10 MM.

Ocobble pekoMeHaaLUmMn npu
CONYTCTBYHOLLEH PEKOHCTPYKLUMU
NnKC

Y106bI M36€XKaTh BTOPXKEHNS B
60nbLIe6epLOBbI KaHan, [OMKHA

Dr. Ahmed Helal (MD)'2
Prof. Dr. Andreas B. Imhoff (MD)'

ObITb UCMONB30BAHA, NPOKCH-
MasbHas BUHTOBas (puKkcaums
MAACTUHBI. JTO MOXHO CAenarthb,
Pa3MeCcTMB NNACTUHY MaKCMasbHO
C3a/iy, Hanpasnas aucTanbHble
BWHTbI 3afiHeNnaTepansHo U passo-
45 POKCUMarbHble BUHTHI (Puc.
11), unmn ocTaBnss camoe nepesHee
BWHTOBOE OTBEPCTUE B MPOKCH-
ManbHOM YacTu NNACTUHBI MYCTbIM
UM KOpOTKuM (puc. 12). Ecrn
0TBEPCTUE NS BUHTOB OCTABNEHO
NYCTbIM, XUPYPr LOMKEH yoeauTb-
€S, 4TO cucTEMa NOKPbITUS 0be-
CMEYMBaET afiekBaTHYO hrkcaumio
B MPOKCUManbHOM (bparMeHTe.

Kak Tonbko nnacTuHa 3akpe-
NASETCS Ha KOCTMW, NPOBOANTCS
pekoHcTpykums MKC, sknrovaroLas
NOAr0TOBKY TPaHCNnaHTara u
CBEpIeHune 6epeHHoro 1 TMéu-
aNbHOro KaHanos. KaHan fosmxeH
NPOXOAMTb NEpeSHUIA KOPTUKANBHO-
ro cnoi 601bLLe6epLOBOM KOCTH B
MPOKCMMarbHON YacTh OCTEOTOMUM.

Mocnepytowee HabnoaeHne

B TeueHue nepBbix 2-X Hefesb
nocne onepaumu paspeLlaeTcs
yacTMyHas Becosas Harpyska 20
Kr CO CBOGOAHbIM iMana3oHoM
NBUXKEHMS.

Harpy3ka nocTeneHHo yBenmunea-
eTcs ¢ 3-1 Heenu, 4T06bl JOCTMYb
MONHOrO BECa B TEYEHME Cresy-
toLmx 4 Hepenb. KOHTponbHoE
PEHTreHOMOrNYeCcKoe uccneoBa-
HWE NPOBOANTCS Yepes 6 Hefenb.
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B0306HOBMEHNE UHTEHCMBHOM
(hM3MUECKOiA Harpy3Kkv paspeLuaeT-
cs nocrne 3 MecsLes.
lMocneonepaunoHHbIn NpoOTo-

KON M3MEHSIETCA OTHOCUTENBHO
AManasoHa iBWMXXeHNs v Beca B
COOTBETCTBUN C COMYTCTBYHOLLMMM
onepaumsMu, B 4aCTHOCTM, Mpu
pekoHCTpyKuum MKC 1 onepaumsx
Ha MEHMWCKE.
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plate as posterior as possible,
directing the distal screws
posterolateral and diverging
the proximal screws (Fig. 11)
or leaving the most anterior
screw hole of the proximal
aspect of the plate empty or
short (Fig. 12). If a screw hole
is left empty, the surgeon must
ensure the plating system
allows for adequate fixation in
the proximal fragment.

Once the plate is secured to
the bone, the ACL reconstruc-
tion is resumed including graft
preparation and the drilling

of both the femoral and tibial
tunnels. The tunnel should exit
the anterior tibial cortex at the
proximal aspect of the oste-
otomy site.

Follow-up Management
Partial weight bearing with

20 kg in first 2 postopera-

tive weeks with free range of
motion. Gradually increased
weight bearing from the 3rd
week to reach full weight bear-
ing within the next 4 weeks.
Follow up x-ray is performed
after 6 weeks. Resumption of
the high physically demanding
activities after about 3 months.
Post-operative protocol is
modified according to con-
comitant surgeries regarding
range of motion and weight
bearing particularly with ACL
reconstruction and meniscal
surgeries.
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Thyroid Cancer

Abstract

This paper gives a comprehen-
sive overview about the differ-
ent types of thyroid cancer and
their specific treatment. State
of the art diagnostic tools for
whole body imaging providing
optimal results in staging and
restaging are presented. For
each kind of thyroid cancer
PET in combination with CT or
MRI (PET/CT, PET/MRI) gives
best results. However, the best
suited radiotracer or a com-
bination of radiotracers must
be chosen for each individual
case. This requires a nuclear
medicine department both
specialized in thyroid cancer
as well as hybrid imaging with
thyroid specific radiotracers.
New developments introduce
PET/CT or PET/MRI dosimetry
prior to radionuclide therapy
(e.g. radioiodine therapy) al-
lowing for therapy optimization
and individualization. Moreo-
ver, medical treatment with
tyrosine kinase inhibitors are
mentioned, which are shown
to prolong life in the (pre-)final
stage.

There are essentially three
different kinds of tumor enti-
ties subsumed under the term
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PET/CT and PET/
MRI in Cutting
Edge Management
of Thyroid Cancer

. Thyroid Cancer “: medullary
thyroid cancer (MTC), which
originates from the C-cells
located in the thyroid, anaplas-
tic thyroid cancer (ATC) and
differentiated thyroid cancer
(DTC) originating from the
thyroid follicle cells. Recently
DTC was separated according
to histopathologic findings into
well-differentiated, still named
DTC, and poorly differentiated
(PDTC).

Overall, thyroid cancer is a rare
malignancy but nevertheless
the most common endocrine
malignant neoplasm. The inci-
dence is worldwide increasing
and current estimates put the
overall thyroid cancer incidence
at app. 1 per 30.000 inhabitants
in Europe (RARECARENet pro-
ject. http://www.rarecarenet.
eu/rarecarenet/). DTC is the
most common subgroup with
about 80%, followed by MTC
(10%) and ATC (5 - 10%), re-
spectively. Whereas MTC and
DTC are in most cases associ-
ated with a good prognosis,
ATC is extremely aggressive
with dismal outcomes.

Characteristics
MTC: Genetic testing is es-
sential as MTC is familial in

N3T/ KT u

Pak wuToBuAaHOM Xenesbl

N3T/ MPT

B COBPEMEHHOM
Nle4eHUH paka LWUTO-
BUAHOMW XXene3bl

Tesucel

B aToi cTaTbe npeacTasnex
BCECTOPOHHWA 0630 PasfinyHbIX
TUNOB paKa LMTOBMAHOMN XXENesbl

W MX Cieumncnyeckoro neyerms. B
CTaTbe Tak>Ke OMMCaHbl COBPEMEH-
Hble MarHOCTUYECKUE MHCTPYMEHTHI
ANS BU3yanu3auwm BCero Tena,
o6ecrneumnsaroLLme onTUMasbHble
pesynbTaThl MPU CTAAMPOBAHUM 1
pecTaampoBaHum paxa. Mpu scex
BMAax paKa LMTOBMAHOMN XXENe3bl
npumeHerme MAT B coueTanmm ¢
KT v MPT (M3T /KT, N3T / MPT)
06ecrneunBaeT HamnyuLlne pesyb-
TaTbl AMArHOCTVKW W Tepanmu.
OpHako Ans Kaxaoro OTAENbHOr0
cnyyas Heo6x04MMO BbIGMPATH
Hauboree NoaxoAsLLmMiA paarodapm-
npenapar uam KOMBMHaLMI0 Takux
cpencts. [ins atoro TpebyeTcs
OTAENEHNE SNEPHON MeULMHBI,
KOTOpOe Crieunanu3vpyeTcs Ha ne-
YEHWUM paKa LMTOBWAHOMN XXEenesbl,
a TaKxKe Ha rmépuaHbix n3obpaxe-
HUSX C paanoapMnpenapaTamu,
CneumuyHbIMK LNS LUMTOBUEOHOM
XKENesbl.

HoBeiiLume pa3paboTku B 06-
nacTy neyeHus BkoyaroT MAT/
KT wan N3T / MPT posumeTpuio
nepes PagvnoHyKMaHON Tepanuen
(HanpumMep, pagmoroaTepanuei),
4TO MO3BONSET ONTUMM3NPOBATH U
WHAMBMAYanM31poBaTh Tepanmto.

Kpome Toro, ynomuHaeTes neyeHme
UHrMBMTOPaMM TUPO3UHKMHA3bI,
KOTOPOE MPOAJIEBAKOT XKU3Hb HA
MOCNeAHUX CTaMsIX paKa.

BeepeHve

BblaenstoT Tpu TMNa onyXxoneBbix
3a6071eBaHMIA, OTHOCALLMXCSA K TEp-
MUHY «paK LMTOBUAHON XKENe3bl»:
MELyNNSIPHbIA PaK LWMTOBUAHON Xe-
nesbl (MPLLPK), koTopbin passusa-
e1cs1 13 C-KNeTOoK, PacnonoXeHHbIX
B LUMTOBMAHOM Xenese, aHannactu-
YeCKWi paK LUMTOBUAHON dKenesbl
(APLLDX) 1 andpdpepeHLmpoBanHblif
paK L1ToBNUAHOM xenesbl (APLLK),
BOSHMKAIOLLMIA 13 DONIMKYNSIPHBIX
KNEeTOK LUMTOBUAHOM Xenesbl.
HenasHo [PLLK 6bin pasgeneH,
COrMACHO rMCTONaTOSOrMYECKOM
KapTuHe, Ha BbiCoKoanhhepeH-
LIMPOBaHHbII paK LLMTOBUAHOM
XeNesbl, NO-MPEXHEMY Ha3bIBaE-
Mbiid JPLLPK, n HuskogmddepeHum-
poBaHHbIi pak (HOPLLPK).

B uenom, pak LWMTOBMAHOM Xenesbl
— 3T0 peaKas 3noka4ecTBeHHas ony-
XOrb, HO B TOXE BPeMs, Hambonee
pacnpocTPaHeHHOe 3M0KaYeCTBEH-
HOe HOBOO6Pa30BaHNe 3HAOKPUHHOM
cucTeMbl. 3a60neBaemMocTb 3TUM
BMZOM paka BO BCEM MMpe pac-

TeT, v B EBpone pacnpoctpaHer-
HOCTb paKa LLMTOBKAHOM XXENesbl
coctaensieT 1 Ha 30.000 xuTenen
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Fig. 1: 18F-FDG-PET/CT: Patient
with local advanced and pulmonary
metastatic ATC.

around one third of cases and
allows identification of family
members at risk. The type of
genetic disorder determines
the lifetime risk for developing
MTC. In these cases, prophy-
lactic thyroidectomy may be
recommended, and the pre-
ferred age depends on the kind
of mutation. The only curative
approach for MTC is surgery at
an early stage. Surgery usu-
ally includes thyroidectomy

as well as resection of local
lymph node metastases. Local
recurrence may be cured by a
second surgery. Beyond this
scenario cure is unlikely. How-
ever, the course of disease is
very slow and the patient may
survive even in a distant meta-
static stage for multiple dec-
ades. During that time different
treatment strategies may be
necessary and are available.
These include surgery, external
beam radiation, nuclear medi-
cine treatments e.g. with %Y
or "’LLu labelled DOTATOC or
DOTATATE. Since a few years
also treatment with tyrosine
kinase inhibitors (TKI) is widely
available.

ATC: ATC develops spontane-
ously. It is extremely aggres-
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sive. The treatment of choice
is thyroidectomy followed by
chemoradiotherapy. Yet, cure
is relatively rare and the time
of survival is in the order of
one year. Recently TKI were
introduced for the treatment of
ATC patients and were shown
to prolong survival.

DTC: The majority of DTC are
well differentiated and are dis-
criminated into papillary (PTC)
and follicular (FTC) thyroid
cancer. The remaining poorly
differentiated DTC are grouped

(npoexT RARECARERet. http://www.
rarecarenet.eu/rarecarenet/). [IPLLDK
SBNSeTCS Hanbonee pacnpocTpa-
HEHHbIM NOATUMOM (NMpUMepHO 80%),
panee cnegytot MPLLDK (10%) u
APLLDK (5-10%). B T0 Bpems Kak
MPLLDX v PLLX B 60nbLMHCTBE
CMy4aeB acCOLMMPYHOTCS C XOPOLLMM
nporHo3oM, APLLPK - upesBblvaiiHo
arpeccyBHbIiA paK ¢ MNOXMM KC-
XOZOM.

XapakTepucTukm

MPLLDK: Heo6x0anMo reHeTnye-
CKOE MCCreoBaHme, MOCKONbKY
3TOT paK SIBNSETCS CEMEVAHbIM B

Pak wuToBuAaHOM Xenesbl

Puc. 1: 18F-O[r - NM3T / KT: naumeHT ¢
MECTHbIM 1 NIero4YHbIMM MeTacTasamu
APLLDK

OKOJI0 TPETU CNy4aes W NO3BONSET
NAEHTUPULMPOBATD YNEHOB CEMbH
C PUCKOM PasBuTIs 3TOro 3abonesa-
HUS.. TN reHeTMYECKOr0 HapyLLEHKS
OnpenenseT p1uck BO3HUKHOBEHMS
MPLLDK B Te4eHue »uaHu. B aTux
Cryyasix MOXET ObITb PEKOMEH0-
BaHa npodunakTieckas TMpeo-
NIIKTOMMS, 1 NPEANOYTUTENBHBIN
BO3PACT AN MPOBELAESHUS XVpYpPru
3aBMCHUT OT BMAA MyTaLMK.
EAMHCTBEHHDI METOL, NIeYeHms
MPLLDX — 310 onepaums Ha paHHen
cTamu. Xupyprus 06bI4HO BKIHOHa-
€T TUPEOUIKTOMMUIO, & TaKXKe pe-
3EKLMIO NOKAMbHbIX MMMATUYECKMX
Y310B C MeTacTasamu. MecTHbli
peLnanB MOXET ObITb M3NEYEH C
MOMOLLbI0 MOBTOPHON Xupypruu. Bre
3TOTO0 CLEHapus 3neyeHue Maro-
BEPOSTHO.

CnepnyeT 0TMETUTB, YTO 3aboneBa-
HWE Pa3BMBAETCS O4EHb MEANEHHO,
W NAUMEHT MOXET XMUTb C MeTa-
CTaTU4ECKO CTAAMEN HECKONBKMX
pecatuneTwit. B Teuenue atoro
BPEMEHN MOTYT NPUMEHSTHCS
pasnuyHble MeToAbl nevenns. K
HUM OTHOCMTCS XMPYPIUSl, BHELLHSIS
ny4eBas Tepanusi, paaMoHyKNMaHas
Tepanus Hanpumep, ¢ *°Y / 7Lu -
DOTATOC wnm DOTATATE. Taroxe
Y>Ke HECKOJbKO NIET LUMPOKO Npw-
MEHSIETCS NEYEHNE MHrMBUTOPaMM
TMPO3nHKKMHA3b! (UTK).
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Fig. 2: Patient with recurrent DTC on
%Ga-DOTATOC-PET/CT.

as PDTC. The prognosis is
depending on the histologi-

cal subgroup. It is expected
that in the future PDTC will
stand out as a separate histo-
logic group apart from DTC. In
contrast to PDTC, most well
differentiated DTC have a good
prognosis because of inaction
and due to their trait to accu-
mulate iodine. Thus radioiodine
therapy completes surgery

and may even result in cure in
a distant metastatic situation.
TKI may be used in case of
local extended and progressive
metastases that are radioiodine
refractory prolonging survival.
All DTC undergo radioiodine
therapy after thyroidectomy,
except when they are charac-
terized as very low risk tumors.
Usually a standard activity of
131-iodine (%) is applied. The
amount may be fractionated in
2 or three steps depending on
the severity of the diagnosis.

In the following, we will dis-
cuss state of the art diagnos-
tics and treatment of MTC and
DTC using cutting edge nuclear
medicine tools optimizedal for
these kinds of cancer.

Diagnostic Tools

Computed tomography (CT)
and Magnetic Resonance Im-
aging (MRI) are widely spread
and need no further expla-
nation. In contrast, nuclear
medicine diagnostics, that is
functional imaging - scintig-

Medical ey

H el
|

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

raphy or positron emission
tomography (PET) - are not
commonly known in detail.
The PET device generates
three-dimensional images of
radiotracers which are labelled
with positron emitters. The
modality is very sensitive and
has a good spatial resolution.
The radiotracer is a radioac-
tive molecule that participates
in the cellular turn over and in
consequence visualizes that
specific aspect. Moreover, the
turn over may be quantified.
For assessment of tracer ac-
cumulation, usually the stand-
ardized uptake value (SUV) is
calculated.

A variety of different radiotrac-
ers are currently available.
These tracers are often highly
specific. In the case of DTC, '
may be used, which is highly
selective for thyroid tissue and

APLL3: 3T0T pak pa3suBaeTCs
CMOHTaHHO. OH 04eHb arpeccuBHbIN.
Jleuenme BbiGopa - TMPEOUAIKTOMMS
C NOCNELyHOLLEN XMMUOSY4eBOM Te-
panveii. Tem He MeHee, U3neyeHne
HacTynaeT CPABHUTENbHO PELKO,

11 BPEMS BbDKMBAHWS COCTaBNSET
nopsaka ofHoro roga. HenasHo
Ans nevenns naunenTos ¢ APLL3
Havanm npumensiTe UTK, 1 6bino
[0Ka3aHo, 4To Takas Tepanus
YBENNYMBAET BbIXXMBAEMOCTb.

OPLLDK: 607bLUMHCTBO Takux Onyxo-
el BbICOKOANhepeHuUmpoBarble

W WX pa3gensioT Ha NanuaNsPHBbIA
(MPLLDK) v dhonnmkynsipHbiii
(OPLLPK) pax LUMTOBMAHOM Xenesbl.
OcTatowumecs HuskoamdepeHLm-
POBaHHbIE OMyX0NW ONPEJENSIOT KaK
HOPLLDK.

MpOrHo3 3aBUCUT OT FMCTONOTMYE-
ckoi nogrpynnbl. O>XuaaeTes, 4To B
6ynywem HOPLLDK 6yneT Bblae-
NATBCA Kak OTAeMNbHAs rMCTonoruye-

Pak wuToBuaHOM Xenesbl

Puc. 2: MauwenT ¢ peunavsom APLLDK Bo
Bpems %¥Ga-DOTATOC-MAT /KT

ckasi rpynna, otaensHo ot APLLPK.
B otamnume ot HAPLLDK, y 60nbLumH-
CTBA BbICOKOAM(HEPEHLMPOBAHHBIX
OrnyXxoneii XOpoLLUIMiA MPOrHo3 13-3a
WX HEAKTMBHOCTY W MX CBOWCTBA
Hakannmeartb oA MoaTomy nocne
orepaLmu npoBOAUTCA PaaMonoaTe-
panusi, 4To MOXET Jaxe MPUBECTM K
WN3NEYEHNIO JaXKe MPW OTAANEHHbIX
MeTacTasax.

WTK MoryT ucrnonb3oBartses B
Cny4yae MeCTHO-PacMpOCTPaHEHHbIX
W MPOrPECCUPYIOLLMX METacTas3os,
KOTOpble SBNSKTCS pe3nayabHbIMK
K paau1oakTUBHOMY WOLY, U yBenu-
UMBATb BbKMBAEMOCT. [pu BCEX
[PLLDK nocne TMpeouaaKToMuu
NPOBOAVTCS PafMonMoATEPaNuM,

32 WCKJIFOHEHNEM CrlyyaeB, Korja
OMyXO0M OTNIMHAKOTCS OYEHb HUSKUM
YPOBHEM p1CKa peLnanBsa.

O6bI4HO NMPUMEHSIIOT PAK0AKTUBHBIA
Von - 131 ('l). O6Luas f03a MOXET
ObITb pa3feneHa Ha 2 unm 3 atana

B 3aBWCMMOCTM OT CTa[MK paka u
COCTOSIHUS! NaumeHTa.

B nanbHeiwueM Mbl 06Cy auM
HOBEHLLYIO ANarHOCTUKY W NeYeHne
MPLLPK n OPLLPK, ¢ ucnonb3osa-
HUe CaMblX COBPEMEHHbIX METOL0B
S0EPHON MEeMLMHbI, ONTUMU3MPO-
BaHHbIX 47151 3TUX BILO0B paka.

[luarHocTnyeckne UHCTPYMEHTbI
KomnbtoTepHas ToMmorpadus (KT)

W MarHUTHO-PE30HaHCHas TOMOorpa-
¢ous (MPT) Lwmpoko pacnpoctpa-
HEHbI 1 He HY>AarTCs B [OMOSHK-
TerbHbIX NOSICHEHMAX. B oTnnune ot
HUX, HYKNeapHas auarHocTuka, To
€CTb (hyHKLMOHarbHas BU3yanuaa-
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Fig. 3: "?4I-PET/CT: Patient with
iodine-avid bone metastases before
(a) and after (b) radioiodine therapy.

follicular cell-derived carcino-
mas. As MTC may overexpress
somatostatin receptors, they
may be detected by (68-Gal-
lium) 88Ga-DOTATOC, which

is a somatostatin receptor
analogue. Besides these spe-
cific tracers, a more universal
characteristic of malignant
tumors may be used for
PET-diagnostics. Since about
one century, it is known from
laboratory experiments, that
most malignant tumors have

a significant consumption of
glucose. Simply speaking, their
energy need is increased and
it is a clinical experience that
the glucose consumption cor-
relates with malignancy. Thus
Positron Emission Tomography
(PET) employing radioactive
fluorodesoxyglucose (labelled
with 18-fluor, '8F) (FDG) has
become a wide spread modal-
ity for (re-)staging in malignant
diseases.

Since 2001, integrated PET and
CT devices are clinically avail-
able (PET/CT). They enable hy-
brid imaging, which combines
morphological information of
CT and functional informa-

tion of PET in one image. In
consequence, the sensitively
detected pathology by PET
imaging can be assigned to the
underlying anatomical struc-
ture. It is well known, that the
soft tissue contrast of MRl is
significantly higher than that of
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CT. Therefore, the next step of
development was the inte-
grated PET/MRI system, which
became available for whole
body diagnostics in 2010.
Both, ¥Ga-DOTATOC as well as
24| are only available in special-
ized centers, which are quite
rare worldwide. As 2%l needs
to be individually produced in a
specialized cyclotron, its avail-
ability is very restricted. Our
department started to produce
it app. 20 years ago (1). For the
last 15 years we have been
using it intensely in a clinical
setting along with scientific
applications. We could reliably
demonstrate the superiority of
directed radioiodine therapy
based on '%| dosimetry (2-5).
As PET offers the precise
measurement of activity
concentrations in the tumor,
we can predict the achievable
radiation dose in consecu-

tive radioiodine therapy. We
improved this procedure and

LmS - CUMHTUrpaconst UM NO3UTPOH-
HO-aMuMcCHoHHas ToMmorpacms (M3T)
eLLie LUMPOKO He U3BECTHbI BO BCEX
petansix.

Yctpoitcteo ans M3T reHepupy-

€T TPEXMepHble M306paxeHus
paavochapMnpenapaTos, KOTOpbIE
MOMEYEHbI NO3UTPOHHBIMK 3NyYa-
TeNsMM (PaanoakTUBHBIMKU METKA-
Mu). MeToz 04eHb HyBCTBUTENEH U
NMEET XOPOLLEEe MPOCTPAHCTBEHHOE
paspeLLeHe.

PaavoakTeHas MeTka - 910
PafMoaKTMBHas MOJIEKYNa, KoTopas
y4acTByeT B KIETOYHOM 06MeHe 1
BM3yanM3upyeT aTOT creundmye-
CKmiA acnexT. bonee Toro, 06MeH
MOXXET BbITb ONpPeaeneH Konnye-
CTBEHHO. [1N5 OLEHKM HakonmeHust
paanodapmnpenapara 06bI4HO
PaCcCUMTLIBAKOT CTaHAAPTU30BaHHOE
3HaueHve Hakonnerus (SUV).

B HacTosLLee Bpems UCnonb3yeT-
CS LOBOJIbHO MHOMO PasfinyHbIx
paanodapMnpenaparos. OTh
PaAMOaKTUBHbBIE METKM YaCTO O4eHb
cneundmyHbl.

Pak wuToBuaHOM Xenesbl

Puc. 3: "24-N3T / KT: nauueHT ¢ nosbl-
LEHHbIM HAKOMNEHNeM MOfia B KOCTHbIX
MeTacTasax fo (a) u nocne (b) paamo-
NoATEpanuu.

B cnyyae APLLDK MOXeT BbITb
NCnonb3oBaH ', KOTopbI SBNSETCS
BbICOKOCEMNEKTUBHBIM ANs TKaHei
LUMTOBMAHOM XXeneabl 1 (onnu-
KyNSIpHOW KapLMHOMBI. [10CKOMbKY
MPLLDX MoXeT cBepxakecnpeccupo-
BaTb PELIENTOPbI COMATOCTATHHA,
OHW MOTYT BbITb O6HAPYXXEHBI

¢ nomowbto ¥Ga (Mannus-68)-
DOTATOC, koTopblit ABNSIETCS aHa-
IOroM peLenTopa coMaTocTaTuHa.
[ToMWUMO 3TUX creungnIecKmx
paguochapmnpenapatos, ans MoT
ANarHOCTUKN MOXET BbITb UC-
nonb3oBaHa 6onee yHuBepcanbHas
XapaKTePUCTHKA 3/10KAYECTBEHHbIX
onyxoneii. [puMepHo B TeueHue
O[HOr0 CTONETUS U3 NaBOPaTOPHbIX
9KCMEPUMEHTOB U3BECTHO, YTO
60bLUMHCTBO 3/10KA4YECTBEHHbIX
onyxonei NOTPe6NSIOT 3HAUUTENb-
HOE KOMMYECTBO HOKO3bl.

[poLwe roBops, 1x SHepreTuyeckas
NOTPe6HOCTb BO3PACTAET, W KIMHW-
YeCKMid OMbIT NOKA3bIBAET, YTO MO-
TpebreHue rarKo3bl KoppenupyeT
CO 3/10Ka4ECTBEHHOCTLHO. [ToaToMy
M3T, ucnonbaytowas paanoakTms-
HY0 (DTOPAE3OKCUIITIOKO3Y, Meye-
Hyto ®Topom-18, BF (O, cTana
LUMPOKO PacnpOCTPAHEHHOM hOPMOiA
Ans (pe-) CTaaMpoBaHmUs Npu 30Ka-
4eCTBEHHbIX 3a60/1EBaHMSX.
HaumHas ¢ 2001 roga, B KnuHm-
4eCKOW NPaKTUKE MPUMEHSIOTCS
nHTerpupoBanHble MAT n KT (M3T
/KT). OHu no3BonsitoT NonyynTh
rmépuaHoe 13o6paxeHue, KoTo-
poe coueTaeT MOPAOSIOryeckyto
nHcpopmaLmio KT 1 hyHKUMOHANb-
Hyto uHcpopmaumto MIAT. MosTomy
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used the dosimetric approach
in more than 1.000 patients
with great success.

The combination of ?4-PET/CT
and 18F-FDG-PET/CT detects
metastases with the highest
accuracy and allows an indi-
vidualized concept for radioio-
dine therapy (6, 7). As MRl is
superior to CT in the head and
neck region and as CT must be
performed without iodinated
contrast agents prior to radioio-
dine therapy, '"*I-PET/MRI has
been proven to be the most
reliable modality to perform an
optimized radioiodine therapy
(8-10).

Diagnostics Using PET/CT

or PET/MRI and Internal
Radiation Therapy

This chapter describes the
diagnostic situation after
thyroidectomy, initial staging,
re-staging during follow-up or
when recurrence is diagnosed.
ATC is a very aggressive tumor
and presents high glucose
consumption resulting in very
high SUV (Figure 1). Conse-
guently, 18F-FDG-PET is in the
position to detect recurrence or
persistent ATC at a very early
stage. Although the aggres-
siveness of DTC is relatively
low, these tumors often show
relatively high SUV on 18F-FDG
PET as well. The reason for
the high glucose consumption
is unknown but may be due to
the hormone production poten-
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tial. 18F-FDG uptake in MTC is
varying and correlates with the
aggressiveness of the tumor.
For MTC the detection rate is
limited in all imaging modali-
ties. Therefore a combination
of imaging tools is required.
Using both a morphological
based (CT or MRI) and a func-
tional based (PET) imaging mo-
dality appears to be advisable.
In case of advanced or aggres-
sive MTC (high CEA/calcitonin
ratio), 18F-FDG-PET/CT is the
method of choice. That also ap-
plies in case of even extended
tumor spread prior to an inter-
vention, as 18F-FDG has the
potential to identify the most
aggressive lesions. In contrast,
well differentiated and thus
less aggressive MTC are more
likely to be detected by 68Ga-
labelled somatostatin ligands
(DOTATOC, DOTANOC and
DOTATATE). These radiotracers
have a high affinity to somato-
statin receptors, which may be
highly overexpressed in MTC.
Moreover, DOTATOC, DO-
TANOC or DOTATATE labelled
with 177Lu or 90Y can be used
for systemic peptide receptor
radionuclide therapy (PRRT),
which has little side effects.
Thus PET using somatostatin
receptor affine radiotracers not
only detects MTC metastases
but also allows identification of
tumors qualifying for radionu-
clide therapy. Furthermore,
somatostatin receptor imaging

BbIsiBNIeHHas nocpescTsom M3T
N300PaXKEHNIA NATONOrMs MOXET
6bITb OTHECEHA K ONPEAENEHHOM
AHATOMUYECKON CTPYKTYPe.
XOpOLLO U3BECTHO, YTO KOHTPACTH-
pOBaHu1e MArkux Tkanen npu MPT
3HauYMTENbHO cunbHee, Yem npu KT.
Mo3ToMy CneyroWwmM 3TanoM pas-
paboTkK cTana MHTErpupoBaHHas
cuctema MAT / MPT, koTopas cTana
NPUMEHSTLCS A5 UCCNEf0BAHMS
Bcero Tena B 2010 roay.
Paanodapmnpenapart #Ga
-DOTATOC, a Takxe |- nocTynHbI
TONbKO B CNELMaNN3MPOBaHHbIX
LIEHTPax, KOTOpbIE AOBOMBHO PeaKm
BO BCEM MWpE.

Mockonbky 2| Heobx0aMMO
WHAMBMAYaNbHO MPOU3BOANTL B
CreunanbHOM LMKIIOTPOHE, ero io-
CTYNHOCTb O4eHb OrpaHnyeHa. Hawe
OTAENeHNe Ha4ano NnpoM3BOANTL
€ero npuénuauTensHo 20 NeT Hasan,
(1). NMocnepHue 15 neT Mbl MHTEH-
CMBHO MCnonb30Banu 24 B knu-
HUYECKON NPaKTUKe, a TaKxe ANs
Hay4HbIX MccneoBanui. Mol MOXeM
[OCTOBEPHO MPOLEMOHCTPMPOBATL
Npe1MyLLeCcTBa HanpaseHHON
Paf1ooHON Tepanuu Ha 0CHOBE
124 noaumeTpum (2-5).

Mockonbky M3OT npeanaraeT ToUHoE
M3MEPEHVe aKTUBHbIX KOHLIEHTPa-
LMiA 1104@ B OMYXOMM, Mbl MOXXEM
MPOrHO3MPOBaTb AOCTMXKMMYIO 03y
067y4eHs B Cryvae nocneLytoLLei
paguoioaTepanuu. Mol ynyyiumnm
9Ty MPOLIEAYPY ¥ YCMELIHO UCTOMb-
30Banv AO3UMETPUYECKNIA MOAX04
6onee yem y 1.000 naumeHToB.
Kom6uHaums 24-M3T / KT n

Pak wuToBuAaHOM Xenesbl

18F-OAr-NMaT / KT o6HapyxusaeT
MeTacTasbl C 60MbLLOKA TOUHOCTBIO U
No3BONSET MHAMBMAYANM31POBaTh
pagvoiogoTtepanuto (6,7).
lMockonbky MPT npesocxogut

KT npu o6cnefoBanmu 06nactu
ronosbl 1 weu 1 KT BbinonHaeTes
6e3 NOANPOBAHHBIX KOHTPACTHbIX
BewecTs, T0 1241-N3T / MPT sBns-
€TCS HaMbOMee HafEeXHbIM METOAOM
MPOBEAEHMS ONTYMW3NPOBAHHOM
papuoiofoTepanuu (8-10).

[narHocTuka c ucrnonb3osaHueM
N3T /KT unu N3T/ MPT u
BHYTPEHHAA paguoTepanus

OTa rnaea onuCbIBAET anropuT™
ANarHOCTUKM MOCHe TUPEOMUAaKTO-
MWW, NepBOHaYasbHoe CTaaunpo-
BaHue, PecTafvpoBaHne Bo Bpems
HaBMIOEHNS UK MOCNE BbISBNEHMS
peunanBea.

APLLDK siBnsieTcst 04eHb arpeccvs-
HOW OMyXOJIbK U XapaKTepuU3yeTcs
BbICOKIM YPOBHEM NOTpebneHus
[TIFOKO3bl, YTO MPUBOJMT K O4eHb
BbicokoMy SUV (Puc. 1). Cneposa-
TenbHo, 18F - ®AI - M3T moxeT
BbIsBUTb APLLDK 1 ero peunans Ha
04€Hb PaHHEN CTaauu.

HecmoTpsi Ha TO, YTO arpeccuBHOCTb
[APLLDK 0THOCUTENBHO HU3KA, 3TH
OMyXO0K TaKXXe YacTo NOKa3blBatoT
OTHOCUTENBHO BbICOKoe SUV npu
18F - ©Ar - M3T. MpnunHa Takoro
BbICOKOrO MOTPE6NEHNS FMHOKO3bI
HEN3BECTHA, HO MOXET BbITb CBSI-
3aHa C NoTeHuManbHbIM NPOAYLM-
pOBaHWeM ropmoHOoB. orfoLLermre
18F-O I npu MPLLDK Bapbupyet
W KOPPENMPYET C arpPECCUBHOCTBIO
onyxonu.
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may be an option also in DTC,
especially if radioiodine and
18F-FDG imaging fail to detect
tumor recurrence (11-13)
(Figure 2). Diagnostic and
therapeutic management are
much easier for well differenti-
ated DTC. DTC and its metas-
tases are often able to highly
concentrate iodine similar but
not as intense as the healthy
thyroid. Most of the time the
concentration of '¥'| radioiodine
applied in a radioiodine therapy
is sufficient to generate radia-
tion doses that wipe out the
metastasis.

Therefore radioiodine therapy
using empirical standard activi-
ties are established since app.
70 years to complement sur-
gery in an adjuvant approach
(14-16). In this approach,
lymph node metastases may
be diagnostically missed even
when successfully treated, as
81| has a poor imaging quality.
Therefore, the initial staging
might be incorrect. Even more
importantly, these standard
activities may result in an over-
or undertreatment. Especially
in the latter, the chance to cure
may be missed — with fatal
consequences. In contrast, a
dosimetric approach using '?|
PET/CT allows for estimating
the tumor lesion dose and can
individualize the therapy con-
cept (Figure 3). On the other
end of the spectrum, dosim-
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etry before radioiodine therapy
may show, that the achiev-
able doses are insufficient for
relevant therapeutic effect.

In consequence (at least high
dose) therapy is revoked (2-5).

Summary

In conclusion, there are quite
a variety of different Thyroid
Cancers, with prognosis rang-

ing from very good to very bad.

In consequence the treatment
must be selected according
to the individual findings. This
is not at last due to excellent
diagnostic and therapeutic
nuclear medicine procedures:
Optimal staging and restag-
ing employs - besides cervical
sonography - PET/CT or PET/
MRI with radiotracers specific
for the disease. In most cases,
there are successful nuclear
medicine therapies available,
that have no or little side ef-
fects. However, these modali-
ties are not widely spread but
only available in specialized
centers.

[ns MPLLPK noka3atenb 06-
HapPy>XEHUS HEBBLICOK NPY BCEX
06bIYHbIX METOLAX BU3yann3aumm.
MoaTomy TpebyeTcs ux CoUeTaHme.
Mo-BuanMoMy, LienecoobpasHo uc-
nofb30BaTh Kak MOPOnornyeckyto
(KT i MPT), TaK 1 yHKUMOHASb-
Hyto (113T) Busyanusaunio. B cnyvae
3anyLLEHHOr0 UM arPeCCUBHOMO
MPLLPK (BbICOKOE COOTHOLLEHME
K3A / kanbumtonmH), 18F - O
-MOT /KT sBnsieTcs MeTOAOM
BbIBOpA.

OTOT METOA TaKXKe NPUMEHSIETCS B
Cry4ae pacrnpoCcTPaHEHHON OMyXOJn
[0 XMPYPryecKkoro BMeLIaTenb-
cTBa, Tak kak 18F-O[I" moxeT
BbISIBATb Hanbonee arpeccuBHble
06pasosanus. B Toxe Bpems
BbICOKOAMADEPEHLIMPOBAHHBIH U,
CNefoBaTenbHo, MEHEE arpecems-
Hbid MPLLDK vale o6Hapyxusa-
€TCS1 C NOMOLLbHO ®Ga-MeyeHbIX
nuranp comatocTtatuHa (DOTATOC,
DOTANOC n DOTATATE).

Q11 pagnodpamnpenaparsi
06/1a4at0T BbICOKMM CPOACTBOM

K peLienTopam coMaTocTaTuHa,
KOTOPbIe MOTyT 6bITb BbICOKOIK-
cnpeccuposabl B MPLLPK. Kpowme
Toro, DOTATOC, DOTANOC um
DOTATATE, meyeHble ’Lu unm
%Y, MOryT 6bITb MCMONL30BAHbI AN
CUCTEMHO NENTUAHOW PELIENTOPHON
paanoHyknuaHoi Tepanum (PRRT),
KOTOpas MMEeeT Mano No6OYHbIX
3(phexTOB.

Takum o6pasom, M3T, ncnonbay-
toLLIas PaAMOAKTHUBHbIE METKM CO
CPOACTBOM K peLenTopam comarto-
CTaTWHa, He TONbKO 06HapY>XMBaeT

Pak wuToBuAaHOM Xenesbl

meTactasbl MPLLDK, Ho Takxe
no3BONSET MAEHTU(ULMPOBATDL
ONyX0mnu, KOTOPbIE MOXXHO NIEYNTh

C NOMOLLbH) PAAVOHYKITMAHOM
Tepanuw.

Bonee Toro, BU3yanuaauus pewen-
TOpa coMaTocTaTMHa MOXET ObITb
nonesHa Taxe u npu OPLLPK, oco-
6eHHo ecnv pagwoiog v 18F-O
He MOTyT 06Hapy>XMTb peunamBs
onyxonu (PucyHok 2)(11-13).
[varHocTuka u Tepanus Bbickoaud-
(hepeHLMPOBAHHOTO paKa LLMTO-
BMOHOW XXENe3bl HAMHOIO MPOLLE.
BPLL3 v ero meTacTasbl 4acTo
CNOCO6HbI HaKannMBaThb BbICOKME
KOHLEHTpaLmu oja, X0OTs 1 He
CTOMb MHTEHCMBHO, KaK 3[,0p0oBas
LUMTOBMAHAS XKeENesa.

B 60nbLLUMHCTBE CNy4aeB KOHLIEH-
Tpauus paanoakTUBHOro oda ',
npuUMeHsiemMas npv pagnonoaTe-
panuu, oCTaTouHa Ans reHepu-
poBaHus [03 0611y4eHNs, KOTOpblE
YHUUYTOXAIOT MeTacTasbl. [loatomy
paanoiioATepanus ¢ UCnomnb30BaHm-
€M 3MMUPNUYECKOI CTAHAAPTHOM aK-
TUBHOCTW NPUMEHSETCS B TEUEHWE
70 neT nocne xupyprum B Ka4ecTse
afbioBaHTHOW Tepanuu (14-16).

OpHako npv TakoM NOAX0LE Aaxe
noce YCreLLHoro NeYeHNs MoryT
ObITb He 06HAPY>XEHbI METACTa3bl
B MMMchaTMHECKue y3nNbl, Tak Kak
131 naeT M306paXKeHNe NNOXOro
kavectsa. [10aTOMy NepBoHaYasb-
HOE CTaAMPOBaHNE MOXET ObITb
HekoppeKTHbIM. ELLe 6onee BaXHO
TO, 4TO 3TU CTaHAAPTHbIE AeCTBMS
MOTYT NPUBECTY K YPE3MEPHOIA Ui
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HefocTaTo4HoM Tepanun. Ocobex-
HO B NMOC/eHEM Cly4ae LLUaHC Ha
neyeHne MOXET BbITb YyLLEH, YTO
npuBeaET K CMEPTENbHbIM NOCNE-
CTBUSM.

B oTnmume 0T 3TOr0, AO3UMETPUYE-
CKMiA MOAXOA C UCNONb30BaHWeM 'l
- MOT/ KT no3sonseT oueHUTb [03Y,
KOTOPYO MOrMOLLAET ONyXOorb, U
WHAVBWAYaNM3MpOBaTb KOHLEMLMIO
Tepanum (PucyHok 3).

C npyroit CTOPOHbI [O3MMETPUS 10
PaMONOATEPaNM MOXET NoKasaTh,
YTO NOMyYeHHbIE A03bl HE[OCTATOY-
Hbl 151 COOTBETCTBYHOLLEr0 Tepa-
nesTUYeCKOro adochexTa. Moatomy
(Mo kpaitHen Mepe, B BbICOKOH [O3€E)
Tepanus OTMeHseTcs (2-5).

3aknioyeHue

B 3akntoueHmne MoXHO ckasaThb,

YTO CyLUECTBYET [OBOJLHO MHOMO
Pa3nMYHbIX PaKoBbIX 3a60MEBaAHWIA
LMTOBMAHOM XXeneabl C MporHo3amu
OT 04EHb XOPOLLMX [0 O4EHb MIIOXHX.
CnepoBatenbHo, NEYEHNE JONMKHO
6bITb NPOBEAEHO B COOTBETCTBUM C
WHAMBMAYaNbHbIMY XapakTepucTy-
Kamm OmyXonu.

370 MOXHO caenatb, 6narogaps
NPEBOCXOAHBIM AMArHOCTUHECKUM U
TepanesTU4ECKUM METOAaM Siaep-
HOW MEWLNHBI: ANs ONTUMATBHOMO
CTafMpPOBaHWe 1M pecTafvpoBaHns
WCMOAb3YHTCS, MOMUMO COHOrpa-
chum wew, NMIT /KT wnm MN3T / MPT
C pazvochapmnpenapaTamu, cnew-
NEPMUHBIMK Ans 3a60neBaHus.

B 60nbLLMHCTBE Cry4YaeB MOXXHO
MPOBECTY YCMELLHYIO PaAVNOHYKMA-
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Hufeland Str. 55

45122 Essen, Germany

Phone: ++49 - (0) 201- 723 20 32
www.uni-essen.de/nukmed
ken.herrmann@uk-essen.de
ina.binse@uk-essen.de

Hy0 Tepanuio, koTopas BoobLLe
He UMEEeT Win uMeeT HebornbLUne
no6ouHble 3thhekTbl. OfHAKO 3TV
METOLb! HE MOMYYMIIW LLMPOKOrO
pacnpOCTPaHeHus, U AOCTYMHbI
TONbKO B CNELMANMU3MPOBAHHBIX
LieHTpax.
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Varicosis
and Possible
Treatment
Modalities

Anatomy

Varicose veins are enlarged

or expanded (dilated) veins
that result from defects in

the structure and function of
venous valves. They can be
classified as primary or sec-
ondary. Primary varicose veins
originate in veins that are close
to the skin's surface (superfi-
cial). Secondary varicose veins
originate in deep veins, causing
enlargement of veins close to
the skin’s surface. When blood
is pumped out of the heart via
the largest artery (called the
aorta), it supplies oxygen to or-
gans and tissues by a network
of arteries.

The arteries in this network
get smaller until they become
capillaries, which deliver the
oxygen to the cells. As the
blood leaves the capillaries,

it enters the venous system
which transports the blood
from the periphery back to the
heart (1).

Blood in the veins is much
darker in color than arterial
blood because it has lost most
of its oxygen. The veins start
out small, but increase in size
as they get closer to the heart,

ending in the largest vein
(called the vena cava) (2).

Pathology

There are two venous systems
in the legs: the superficial
veins, through which blood
flows at low pressure, and the
deep veins, through which
blood flows at higher pressure
(but less so than through the
arteries).

The normal blood flow through
these systems is from the su-
perficial venous system to the
deep venous system and then
upwards towards the heart.
The venous system has one-
way valves that allow blood to
flow only in one direction, to-
wards the heart. Without these
valves, blood would pool in the
lower body because of gravity.

To help overcome the effects
of gravity, the body relies on
the leg muscles to pump the
blood back to the heart. When
this flow is reversed, varicose
veins form in the superficial
venous system. This reversed
blood flow often occurs as a
result of a failure in the small
veins that connect the two
systems (called perforators), or

JlepmaTonorus
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AnaTomus

BapuKo3Hble BeHbl — 3T0 yBENNYEH-
Hble WK pPacLLMPeHHHble (pacTsHy-
Tble) BEHbI, KOTOPbIE 06Pa3yOTCS
BCNEACTBIE [EeEKTOB BEHO3HO
CTEHKW W HapyLUEHs! (OyHKLMK
BEHO3HbIX KanaHos. BapukosHoe
paclUMpeHne BEH MOXET BbITb
KraccumumMpoBaHo Kak nepeuyHoE
UM BTOpUYHOE. epBuyHbIii Bapu-
KO3 BO3HMKAET B BEHax, KOTOPbIE
PacnonoXeHbl 6M3KO K MOBEPXHO-
CTW KOXMU (NOBEPXHOCTHbIX BEHAX).
BTopuyHbIit BApKKO3 pas3suBaeTcs
B rny6OKuX BeHax, BbI3blBas n3-
MEHEHUS! MOAKOXHBIX BEH.

KpoBb nepekaunsaeTcs 13 cepaua
4epe3 camyto 60MbLLYIO apTepuio —
aopTy 1 Yepes apTepuanbHyH CeTb
CHab>xaeT KMCIOPOAOM OpraHbl 1
TKaHW. ApTepuu B 3TOM CeTH CTa-
HOBSITCS! BCE MEHbLLIE U MEHbLLE MO
AMameTpy, NoKa He NpeBpaLlatoTes
B Kanunnspbl, KOTOPbIE AOCTaB-
NAKT KCNOPOA K kneTkam. lMocne
TOr0, KaK KpOBb NOKMAAET Kanus-
NSPbl, OHA NOCTYNAET B BEHO3HYHO
CUCTEMY, KOTOpPAs TPAHCMOPTUPYET
KpOBb OT nepucpepnm K cepay (1).

KpoBb B BeHax 3HA4MTENbHO
TEMHee o LIBeTY, YeM apTepuant-
Hast KPOBb, TaK KaK oHa noTepsina
60MbLLUYHO YaCTb KMCHopoaa. Betbl,
Mo Mepe NPUBTIMXKXEHNS K cepaLly,

MOCTENEHHO YBENNUMBAIOTCS B
pa3mepax W 3aKaH4MBatoTCS Camoil
OO0bLLIOK BEHOM, KOTOPAs Ha3blBa-
€TCS NOJION BEHOM (2).

Matonorua

B HUXKHUX KOHEYHOCTSIX HAXOAATCS
[1BE BEHO3HbIE CUCTEMbI: MOBEPX-
HOCTHbIE BEHbI, Yepe3 KOTopble Te-
4eT KPOBb MOA HN3KWUM AaBNEHNEM,
1 rny6oKue BeHbI, Yepe3 KOTopble
TeyeT KPOBb MO 60nee BbICOKUM
AaBneHeM (Ho Nof 6onee HU3KMM,
4eM Yepes apTepum).

HopmanbHbIi NOTOK KPOBK Yepe3
9TV CUCTEMbI - OT NOBEPXHOCTHOV
BEHO3HOM CUCTEMBI B FMy6OKYHO Be-
HO3HYI CUCTEMY, @ 3aTEM BBEPX MO
HanpaBneHunto K cepay. BeHosHas
CMCTEMa UMEET OIHOCTOPOHHNE
KnanaHbl, KOTOpbIE NO3BONSHOT
KPOBM TE€Yb TOMbKO B OfHOM Ha-
npaBneHun - K cepauy. bes atux
KnanaHoB KpOBb Hakannueanach
Obl B HUXKHEN YacTh Tena nog
LENACTBUEM CUSIbI TIXKECTU.

[ns TOro, YTOBHI NPEOKONETH BMK-
SHUE rPaBUTALNM M NEPEKAUMBATDL
KpoBb 06paTHO K CepALly, MCNONb3y-
t0TCS MblLLLbI HOT. Korfa aToT no-
TOK KPOBYW NOBOPAYMBAETCS BCMST,
B NOBEPXHOCTHOW BEHO3HOM
CMCTEME BO3HUKAET BAPUKO3HOE
pacLumMpeHne BeH. ATOT 06paTHbIi
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Fig. 1: Different types of vein varicosis

due to a failure of the valves to
close sufficiently (2). Varicose
veins are distinguished from
reticular veins (blue veins) and
telangiectasias (spider veins),
which also involve valvular
insufficiency, by the size and
location of the veins. Many pa-
tients who suffer from varicose
veins seek out the assistance
of physicians who specialize in
vein care or peripheral vascu-
lar disease. These physicians
include vascular surgeons and
phlebologists.

Venous disorders are among
the most frequent disease pat-
terns in the Western World. Up
to 40% of females and 20% of
males suffer from typical symp-
toms, indicating a venous in-
sufficiency, such as heaviness,
pain and swelling of the legs

or even increased occurrence
of spider veins around the
ankle (3,4). The development
of varicose veins is a result of
a high venous filling pressure,
which induces changes in the
wall cells and muscle cells of
the vessel. These pathological
changes promote a weaken-
ing of the vessel’s architecture
with loss of elasticity and valve
dysfunction, evoking blood

reflux in the opposite direction
in the veins and blood accumu-
lation in the lower legs. This
pooling of blood explains the
clinical appearance of swollen,
bulged varicose veins with an
appearance of a knotted or
twisted rope under the skin.

Risk Factors

Considering factors, contrib-
uting to the development

of varicose veins or chronic
venous disease, there are
multiple parameters affecting
the onset or the progression of
the disease. One of the most
relevant risk factors promoting
venous diseases appears to be
obesity or an increased body
mass index, as it is associated
with a higher incidence.

A positive family history points
to a possible genetic predis-
position to develop varicose
veins. It has been postulated
that, specific life style factors
correlate with a higher frequen-
cy of both diseases. These fac-
tors include prolonged stand-
ing, number of given births,
extensive sitting type of work,
obesity or low physical activ-
ity (4). Interestingly, most of
the factors lead to a rise of the
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Puc. 1: PasnnyHble Tnbl Bapuko3a

NOTOK KPOBM YaCTO BO3HMKAET
BCNEACTBME NATONOrM B HEOOMb-
LUWX BEHAX, KOTOPbIE COEANHSIOT
[ABE CUCTEMbI (TaK Ha3blBaEMbIX
nepchopaHTHbIX BEHAX), Uin 13-3a
HECOCTOATENbHOCTY KanaHoB U1 1X
HeMnoJHOro 3aKpbITHS (2).

BapuKo3Hble BeHbl 0Tn4aocs ot
PETUKYNSIPHBIX BEH (CUHWX BEH) U
TeneaHrnaKTasuii (naykoobpasHbix
BEH), KOTOPbIE TAKKE BO3HUKAKOT
BCNEACTBME KNnanaHHO! Hefio0-
CTaTOYHOCTH, CBOMM PasMepOM
PacroOXEHNEM.

MHorue naumeHTbl, KOTOpbIe CTpa-
LaKT 0T BAPHUKO3HOIO PACLLMPEHHS
BEH, 06paLLatoTCst 33 MOMOLLBHO K
Bpayam, CrieLmanm1anpyoLLmMMes Ha
NeYeHW BEH Nn 3a60/eBaHNUSX
nepucpepnyecknx cocyos. 310 Co-
CyAuCTble XMpypru u hnebonoru.
3aboneBanus BeH SBASIOTCS
0fHUMU 13 Hanbonee pacnpocTpa-
HeHHbIX 60Ne3Hel B 3anaaHoM
mupe. Moyt 40% >keHLwmH n 20%
MY>KUMH CTPAJAIOT OT TUMUYHBIX
CYMMTOMOB, KOTOPbIE CBUAETENb-
CTBYIOT O BEHO3HOW HE[OCTATOY-
HOCTU: TSKECTH, 60NM 1 0Teka

B 0611aCTV HOT UK NOSIBMEHNS
nayTMHOOOPa3HbIX BEH BOKPYT
nofbIXKK (3,4).

Pa3BuTie BapuKO3HOTO pacLumpe-
HUS! BEH SIBNISIETCS Pe3ysbTaToM

DlepmaTonorus

BbICOKOro BEHO3HOro AaBJiEHUA,
KOTOPOE BbI3blBAET N3MEHEHNA B
KNETKax CTeHKM 1 MbILLL COCYL0B.

OTW NATONOTMYECKNE UBMEHEHNS
BbI3bIBAIOT OCNABNEHNE apXMTeEK-
Typbl COCYA0B C NOTEPEN anacTuy-
HOCTM M AUCAYHKLMEN KnanaHos,
BbI3bIBAs PeCPIItOKC KPOBK B BEHAX
W HAKOM/EHWE KPOBYU B HUKHWX
KOHeYHoCTsX. Takoe HakonneHme
KPOBW 0O BACHSET KIMHUYECKNE
CUMMTOMbI: ONyXLUNE, YBENWYEHHbIE
BEHbI B BUAE Y3110BaTON UK BUTOM
BEPEBKM M0 KOXEM.

dakTopbl pucka

C yyeTom (hakTOpOB, CNOCOOCTBY-
fOLLIMX Pa3BUTMIO BAPUKO3HOTO
PACLUMPEHNSI BEH MNW XPOHUHECKON
BEHO3HOW HEAOCTATOUHOCTH,
BbIAENSOT HECKONBKO YCNOBMIA,
BIMSIOLLMX HA BOSHUKHOBEHWE WU
MpOrpeccMpoBaHme 3Toro 3abone-
BaHwsl.

O.[lHVIM 13 Hanbonee BaXXHbIX
(haKTopOB pUCKa, CNOCOBCTBYHOLLMX
BapWKO3HON 60Ne3HM, CUMTaeTCs
0>X1peHue 1nu noBbllleHne NHAeK-
Cca Macchbl Tena, Tak Kak OHU acco-
LUnmpoBaHbl C BbICOKOW 4aCTOTOM
BO3HWKHOBEHWS 3TOro 3abonesa-
Hus. CeMeitHas uctopus 3abone-
BaHMA YKa3blBa€T Ha BOSMOXXHYHO
FEHETUYECKYHO NPeapacnomnoXeH-
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Fig. 2: Mechanism of varicose veins

pressure in the veins, trigger-
ing the chain reaction, we have
already described above. Fe-
male sex, hormonal status as
well as older age also seem to
be associated with the devel-
opment of the disease. About
50 percent of people over the
age of 50 have varicose veins
(3,4).

Signs and Symptoms

The signs and symptoms of
varicose veins include large
veins, which you can see just
under the surface of your skin,
mild swelling of your ankles
and feet, heaviness of the legs,
cramping, itchy legs, especially
on the lower leg and ankle,
discolored skin in the area

around the varicose vein (5).
Signs of spider veins are red
or blue veins in a web or tree
branch pattern. Often, these
veins appear on the lower

legs and ankles. As possible
complication of the chronic in-
creased pressure in the veins,
an inflammation of the skin can
appear as redness or as itchy
rash. If the skin is scratched

or irritated in these areas, it
could lead to a bleeding or a
skin ulcer. Varicose veins could
also be a positive factor for

a condition called superficial
thrombophlebitis, which is
accompanied by a blood clot in
a superficial vein (5). This may
cause pain and other problems
in the affected area. A transfer

Puc. 2: MexaHn3m BO3HWUKHOBEHUS Bapuko3a

HOCTb K Pa3BUTUIO BAPUKO3HOIO
pacLumMpenns BeH. Takke hakTopbl
puCKa BKIKOHAIOT AAUTENBHOE
CTOSHME, YNCNO POSOB, CUAAUMIA
TUN PaBoTbl, HU3KYIO PUINYECKYHO
aKTUBHOCTb.

Bbino caenaHo npeanonoXeHo,
4yTO Cneunduyeckue akTopbl,
CBSA3aHHble ¢ 06PA30M XKU3HM,
KOPPENMPYIOT C 60MEee BbICOKOM
4acToToK 060MX 3a60neBaHuit

(4). UIHTepecHo OTMETUTB, YTO
60NbLWMHCTBO (haKTOPOB NPUBOAUT
K NOBBILLEHWIO AABMEHMS B BEHAX,
BbI3bIBAs LIEMHY0 PEAKLMI0, YTO
6bI10 OMMCAHO HAMM BbILLE.
YKeHcKkuia non, ropMoHasnbHbIN
CTaTyc, a Takxe NoXwon Bo3pact
TaKxXe, BEPOSTHO, aCCOMLMMPO-
BaHbl C pPa3BNTUEM 3a00EBAHMS.

Okono 50% NpOLEHTOB NtoaeN B
Bo3pacTe cTapLue 50 net umeroT
BapvKO3HOE pacluMpeHme BeH (3,4).

Mpu3HaKu ¥ CUMNTOMbI

[Mp13HaKN 1 CUMNTOMbI BAPUKO3-
HOTO PACLUMPEHMS BEH BKIOHAIOT
HanMyme KPYMHbIX BEH, KOTOPbIE
Bbl MOXETE YBUAETb NOA KOXEH,
HEOOMbLLOW OTEK JTOALIKEK W HOT,
TSKECTb B HOrax, CyAopory, 3y B
Horax, 0CO6eHHO B 0611aCTy rofneHu
W FONIEHOCTOMHOrO CyCTaBa, Aenur-
MEHTaLMIO KOXW BOKPYT BAPUKO3HO
pacLUMpeHHbIX BeH (5).

[Mpn3Hakm naykoobpasHbix BEH —
370 KPACHbIE 1NN CUHWE BEHbI B
BMAE NayTWHbI UK BETBEN JiepeBa.
YacTo Takve BeHbl NOSBASKOTCS B
HUXXHEIN YacTy HOT U Ha NI0AbDKKAX.



Dermatology

Fleneio)

Medical wemnymcion
JYpHAN

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

e

Fig. 3: Inflammation of the skin
Puc. 3: BocnaneHue koxw

of the blood clot to the deep
veins through perforating veins
is rare but possible.

Diagnosis

Diagnosis of varicose veins
involves physical examination.
Visual changes in the veins

and skin of the legs are usually
quite apparent. However, in
order to determine the cause
and develop the best treatment
plan, diagnostic tests often are
performed.

The most common test per-
formed is a Duplex ultrasound
with color flow or with doppler
function. This test uses the
reflection and transmission of
sound waves to form images
of structures under the skin.

The color flow aspect can be
used to determine the direc-
tion of the blood flow. Doppler
ultrasound uses sound waves
to create pictures of the flow
or movement of the blood
through the veins (6).

This allows the examiner to
test, if the venous blood is
flowing as it should towards
the heart or is flowing in the
opposite direction due to
incompetent valves (refluxing).

Ultrasound can also detect
origin of the probem. Ultra-
sound cannot always visualize
veins located in the pelvis or in
the deep venous system of the
legs. In these cases, magnetic
resonance angiography may be
used (6). Historically, phlebog-
raphy with a contrast agent
injected into the vein via a
catheter, has been used for the
diagnosis of deep vein throm-
bosis. However, this invasive
test has widely been replaced
by Duplex ultrasound with
color flow.

Treatment

Varicose veins are treated with
lifestyle changes and medical
procedures depending on the
findings and the symptoms.
The goals of treatment are to
relieve symptoms, prevent
complications and improve ap-
pearance.

Lifestyle changes can prevent
a deterioration of the disease
and relieve symptoms, such
as pain or cramping (7). These
include:

e Avoid standing or sitting for
long periods without taking a
break

e Do physical activities to

Fig. 4: Superficial thrombophlebitis
Puc. 4: MoBepxHOCTHbIA TpOMBONe6UT

Kak 0cnoXHeHne XpoHU4eckoro
yBENWYeHUs AaBneHns B BeHax,
MOXET BO3HUKHYTb BOCNaNeHue
KOXW B BUAE NOKPACHEHNS Ui
3yasiLen coinu. Ecnv Takyro Koxy
pacyechIBaTh UK pa3apaxarthb, 9T0
MOXET Bbl3BaTb KPOBOTOUMBOCTb
UM KOXKHYHO 513BY (D).

Bapuko3Hoe pacLumperme BeH
MOXET 6bITb (HAKTOPOM PasBUTHS
COCTOSIHUS, KOTOPOE Ha3blBAETCS
NOBEPXHOCTHbIM TPOMOO(AEOUTOM
1 COMPOBOXXAAETCS BO3HUKHOBE-
HWEM Tpomba B NOBEPXHOCTHOM
BeHe. [epemeLLeHne TpoMba Yepes
nepchopaHTHble BEHbI B rNy6okue
BEHbl BCTPEYAETCS KpaiiHe pejko,
O[HAKO 3TO BO3MOXHO.

[warHocTuka

[narHocTvka BapukO3HOro pac-
LUMPEHMS BEH BKIOYAET B Cebs
buamnkanbHoe obcnefoBaHme.
BuayarnbHble U3MEHEHUS BEH U
KOXKW HOT, KaK NpaBusio, 04EBMAHbI.
Tem He MeHee, Ans TOro, 4TO6b
OMPEAENUTL NPUUMHY W paspabo-
TaTb HAUNYULUWA NNaH NeYeHus,
3a4aCTYt0 BbIMONHSIOTCS AMarHo-
CTUYECKMe UCCNEefoBaHus.

Hanbonee pacnpocTpaHeHHoe
UCCNEL0BaHHE - AyMNEKCHOE
YNbTPa3BYKOBOE CKAHMPOBAHME C
L|BETOBbIM KapTNpOBaHNEM UNK C

DlepmaTonorus

fonnneporpadmeit. 3To uccnefo-
BaHWe MCNosb3yeT MPOXOXAEHME
3BYKOBbIX BOJIH ANS MONyYeHNs
n306paxeHns CTPYKTYp, pacno-
NO>EHHbIX NOA KOXeW. LiBeToBoE
KapTWUpoBaHWe CNoNb3yeTCs ANst
onpeaeneHus HanpaBneHnst KpoBo-
ToKa (6).

Jonnneporpacus ucnonbayet
3BYKOBble BOSHbI /151 CO3AaHMS
N306paXXEHNS ABMXKEHNS KPOBU MO
BeHaM. JT0 MO3BOMSET AKCMepTy
onpeaenuTb, TeYeT M BEHO3Has
KpOBb K CEpALY Wim TeueT B 06part-
HOM HanpaBs/eHnN 13-3a HECOCTO-
ATENbHOCTM KNanaHoB (BEHO3HbIiA
peqntoke).

YnbTpa3ByKkoBoe UCCNefoBaHNe
TaKxXe MOXeT 06Hapy>XuTb Npu-
YWHY NaTONOrMu. YNbTpassyk He
BCErAa MOXET BU3yann3npoBaTh
BEHbI, PACNONOXEHHbIE B 06/1acTh
Tasa unu B riy6oKoi BEHO3HON CU-
cTeme Hor. B aTux cnyyasix MoxeT
6bITb UCMIONb30BAHA MArHUTHO-PE-
30HaHcHas aHruorpadwms (6).

McTopryecki cnoXxunocs Tax,
4TO ANS AMarHoCcTMKKM Tpombo3a
rny6oKMX BEH MCMONb30Banach
thneborpachus ¢ BBELEHNEM
KOHTPACTHOr 0 BELLECTBA B BEHY
uepes katetep. OgHako aToT
VIHBa3VIBHbIﬁMeTO,£|, ONArHOCTUKK



Dermatology

improve muscle tone

e |f you are overweight or
obese, try to lose weight.
This will improve blood flow
and ease the pressure on
your veins.

e Avoid wearing tight clothes
e Avoid wearing high heels for
long periods. Lower heeled
shoes can help tone your calf

muscles

e \Wearing compression stock-
ings all day is often the first
approach before moving on
to other treatments. They
steadily squeeze your legs,
helping veins and leg mus-
cles move blood more effi-
ciently. Prescription-strength
stockings, which will be
fitted for you by a specialist,
are recommended.

There are different treatment
modalities:

Sclerotherapy

In this procedure, your doctor
injects small- and medium-
sized varicose veins with a
solution that scars and closes
those veins. In a few weeks,
treated varicose veins should
fade. The same vein may need
to be injected more than once,
but no anesthesia is required.
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Fig. 5: Compression stockings
Puc. 5: KomnpeccroHHble Yy ki

Fig. 6: Sclerotherapy for reticular veins
Puc. 6: CknepoTepanus peTukynspHbIX BeH

A newer technique is the use
of a foam solution for the treat-
ment of larger veins. Possible
side effects are: headaches,
changes to skin color, tempo-
rary vision problems and in rare
cases blood clots in other leg
veins (8).

Catheter-Assisted Procedures
Using Radiofrequency or
Laser Energy

In these treatments, your doc-
tor makes a tiny cut in your
skin and then inserts a thin

NPaKT14ECKM NOBCEMECTHO Bbln 3a-
MEHEH Ha BynneKcHoe ynbTpassy-
KOBOE W1CCNe0BaHNe C LBETOBbIM
KapTUPOBaHWEM.

JleyeHue

BapukosHoe paciumperme BeH
nleyar ¢ NoMOLLbo MOAUcMKaLMm
06pasa >KN3HM 1 MeaULIMHCKNX
npoueayp C y4eTOM CMMMTOMOB U
pesynbTatos o6cnenosaqus. Lienw
NEeYeHus - 06NEr4eHe CUMMTOMOB,
MPOMNAKTMKA OCIOXKHEHNIA 1
yMyYLLeHVe BHELLHEro B1Uaa Hor.
V1ameHeHne 06pasa XXM3HU MOXET

DlepmaTonorus

NPeaoTBPaTUTL NOTPECCHPOBa-

Hue 60ne3HM 1 06NEerynTb Takme
CUMNTOMbI 60NE3HN, KaK 60Nb Unu
cygmopory (7). Moatomy HeobX0ANMO
BbIMOMHATH CeAyHLLME PEKOMEH-
[auum;

+ W36eraiiTe CTOSAHNS UM CUAEHNS
B TEYEHWE ANNTENbHOMO BpEMe-
HU, 6€3 NepepbIBOB.

+ [NopnepxwvBsaite unanyeckyo
aKTUBHOCTb, 4TOObI YNyYLLMTb
MbILLEYHBIA TOHYC.

+ Ecnu y Bac 36bITOUHbINA BEC MU
OXXWPEHKE, NONbITANTECH NO-
XyAeTb. OTO YAYYLINT KPOBOTOK
1 0CNabuT faBneHue Ha BaLlmn
BEHbI.

+ M36eraiiTe HOLIEHUS TECHOM
OfEX[bl.

+ CrapanTecb He HOCUTb Tydnm
Ha BbICOKMX Kabnykax B TeueHue
AnuTenbHoro Bpemenn. OByBb
¢ 60nee H13kUM kabnykoMm no-
MOXET YAYULLUTb TOHYC BaLLNX
NKPOHOXHBIX MbILLILY.

+ HowweHne KOMNPECCUOHHBIX
4YyNOK B TEYEHWE BCEr0 fiHs
4acTO CTAHOBMTCS NEPBOHA-
YanbHbIM METOAOM fieueHus. OHu
CXXMMAKOT HOTM, MOMOrasi BeHam
W MblLLaM 6onee 3 heKTUBHO
NpoABUraTh KpoBb. PekomeHay-
€TCS HOLLEHME TEX YyNOK, KOTO-
pble Bam noa6epeT 1 NpeanuwLeT
cneumranucT.



Dermatology

tube (catheter) into an enlarged
vein. A device heats the tip

of the catheter using either
radiofrequency or laser energy
(9,10). As the catheter is pulled
out, the heat closes the vein.
This procedure is the preferred
treatment for larger varicose
veins. You'll be awake during
this procedure, but your doc-
tor will numb the area around
the vein. Your physician uses
high-frequency ultrasound dur-
ing the procedure to visualize
the anatomical relationships
between the vein structures.
You usually can go home the
same day.

FlenlsLio)

Medical »emyiHcion
ypHan

THE JOURNAL OF MEDICINE FOR THE WORLDWIDE MED COMMUNITY

Cyanoacrylat-Glue

A new procedure based on the
use of a cyanoacrylat-glue seal-
ing system, which combines
the catheter-assisted tech-
nigue with an efficient ablation
method. This technique elimi-
nates the necessity of anesthe-
sia in comparison to thermal
(laser, radiofrequency) ablation
methods. Furthermore, wear-
ing compression stockings is
not necessary after this kind of
procedure (11).

High Ligation and Vein
Stripping
This procedure involves tying

quency and laser energy

Fig. 7: Catheter-assisted ablation with radiofre-

DlepmaTonorus

Puc. 7: KateTep —accucTupoBaHHas npoueaypa ¢

pagno4acToTHOW UiV Na3epHOI Hepruen

CylecTBYIOT pa3fiuyHble
MeTOoAbl NleveHus:
CknepoTepanus

npw 3TOl NPOLieAlype Bpay BBOAUT
B BapMKO3HbIE BEHbI Masoro u
CPefHero pa3mepa pacTaop, KoTo-
PbIA PY6LYET 1 «3aKpbIBAET» 3TH
BEHbl. HYepes HECKONbKO Hefenb 06-
paboTaHHbIE 3TUM METOLOM BEHbI
NOCTENEHHO UCYe3atoT. B ofHy n Ty
XK€ BEHY, BO3MOXHO, NOTPebyeTCs
BBeZeHWe CpefCcTBa 6onee OfHOrO
pasa, 0fiHaKo Npv 3TOW npoLeype
AHECTE3MS HE HYXHa.

Bonee HOBbIM METOA - UCMONB30BA-
HWe CneunanbHOMCKNEPO3VPYIOLLEN
NeHbl ANs NeYeHusa KPYnHbIX BEH.

Bo3amo>Hble No604HbIE 3 e TbI
BK/IIOYAIOT rOfI0BHbIE 60NK, U3-
MEHEHUs! LUBEeTa KOXM, BPEMEHHbIe
NPO6NeMbI CO 3PEHNEM U B PEAKMX
Crnyyasx — BOSHUKHOBHME TPOMOOB
B ipyrix BeHax Horu (8).

KaTteTep — accuctupoBaHHas
npoueaypa ¢ UCMoNb30BaHNEM
paAMo4acTOTHOM UMK NasepHOM
3Hepruu

Bpay fenaeT KPOLLEYHbI pa3pes B
KOXe, a 3aTeM BCTaBNSET TOHKYHO
TPYOKy (KaTeTep) B BAPUKO3HYHO
BEHy. YCTPOWCTBO HarpeBaeT
KOHYMK KaTeTepa C CMOMMOLLbH
PagMoHaCTOTHbIA UM NA3epHOM
3Heprum (9,10). Mo Mepe TOro Kak
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Fig. 8: Catheter-assisted cyanoacrylat-glue sealing

system

off a vein before it joins a deep
vein and removing the vein
through small incisions (12).
This is mostly an outpatient
procedure. The recovery time
from this procedure is longer,
between 1 and 4 weeks.

Ambulatory Phlebectomy
Your doctor removes smaller
varicose veins through a series
of tiny skin punctures/inci-
sions (12). Only the parts of
your leg that are being pricked
are numbed in this outpatient
procedure. Scarring is generally
minimal. This procedure usually
is done to remove the varicose
veins closest to the surface of
your skin.

Side effects for these operative
techniques are pain, bruising,
bleeding, hyperpigmentation

or temporary numbness. The
risk of a deep vein thrombosis
is higher after more invasive
surgical procedures such as
high ligation and stripping.

Conclusion

Varicose veins are a common
condition. They often cause
few signs and symptoms.

If your signs and symptoms
are minor, your doctor may

simply suggest making lifestyle
changes. If your condition is
more severe, for example, if
you have pain, blood clots, or
skin ulcers (sores), your doctor
may recommend one or more
medical procedures.

Many treatments for varicose
veins are quick and easy and
don’t require a long time of re-
covery. It would be advisable to
be referred to a vein specialist,
so that the diagnostic tests can
be conducted for the identifica-
tion of your vein disease and
for the selection of the best
treatment according to your
findings.

Puc. 8: KateTep — accucTipoBaHHas ynnoTHsroLas
c1CTeMa C LiMaHakpyioBbIM KIeeMm

KaTeTep BbITArMBAETCA U3 BEHDI,
TENno «3anaueaeT» cocyd. A1a
npoLiefiypa aBnsetcs npenno-
YTUTENbHBIM METOAOM NIEYEHUA
Mnp1 BapuKO3HOM paCLUMPEHNN BEH
60MbLLOr0 pasmepa.

Bbl 6yneTe 604pcTBOBATL BO BPEMS
9TOM npoLieaypsl, HO Bpay obe-
36071T 06N1acTb BOKPYT BeHbI. Balw
Bpay TakXXe UCroNb3yeT BbICOKO-
YaCTOTHbI YNbTPA3BYK BO BPEMS
NpoLeaypbl, YTOObI BU3yanuaupo-
BaTb aHaTOMUYECKMUe 0COBEHHOCTH
BeH. OBbI4HO Bbl MOXETE BEPHYTb-
Csl AOMO¥A B 3TOT XK€ JeHb.

LinaHakpunaTtHblid Kneii

HOBas npoLiefypa, OCHoBaHHast

Ha UCMOMb30BaHNUM YNNOTHSOLLEN
CUCTEMbI C LIMaHaKPUIOBbIM KITEeM,
KoTOpas coveTaeT B cebe Kate-
Tep — aCCUCTUPOBAHHYHO TEXHUKY C
9(heKTMBHBIM METOAOM abnALMM.
OT0T BMA NneyeHue He TpebyeT
aHeCTe3nn kak Tepmuyeckue npo-
Liedypb! (nasepHas 1 paamo4acToT-
Has abnsiumm). Kpome Toro, nocne
Takon NPOLELYPbI HE HY>XKHO HOCUTb
KOMMPECCUOHHbIE uynku (11).

Bbicokoe niurupoBaHue u CTpUN-
MWHT BeH

aTa npoueaypa BKNKOYaeT nepess-
3blBaHNe BapUKO3HOM BEHbI A0 €€
COEAVMHEHNS C rNy6OKMMI BEHAMM U

yAaneHue BeHbl Yepe3 ManeHbkue
pa3pesbl (12). [poBoauTes, B OC-
HOBHOM, B aM6yNnaTopHbIX yC0BM-
six. BpeMmst BocCTaHOBNEHUs nocne
3TOW Npoueaypbl gonblwe — 0T 1 0o
4 Hepenb.

AmbynaTopHas chne6akTomMum
Bpay yaanseT Menkue Bapuko3-
Hble BEHbI Yepe3 psid HeBObLUNX
KOXXHbIX MPOKONOB / Haapesos (12).
lMepea npoueaypoii 06e360mMBaeT
T€ Y4YaCTKM HOrU, KOTOpbIE ByaeT
npokaneisath. Py6Lbl nocne 3Toi
npoLeaypbl MUHUMANbHBI. O6bIYHO
TakuM MEeTOLOM YAANstTCs Bapu-
KO3HbIE BEHbI, PACTONOXEHHbIE
6M3KO K KOXe.

[Mo6ouHble ahchekTsbl nocne
OnepaTMBHbIX METOAOB NEYeHNs
BK/OYAIOT 601b, KPOBOMOATEKM,
KPOBOTEYEHMS, TUNEPNUIrMEHTALMIO
W BPEMEHHOE OHEMEHKE. Puck
Tpomb03a rnyboKMX BEH BbILLE MO-
cne 605ee MHBA3MBHbIX XMPYypriye-
CKMX MPOLELYp, Tak1x Kak BblCOKas
nepeBa3ka 1 CTPUMMKHS.

3aknioyeHue

Bapuko3sHoe pacLumpeHue BeH -
pacnpocTpaHeHHoe 3abonesaHue.
Bapwko3 4acTo BbI3bIBAET Onpe-
[ENEeHHbIE NPU3HAKK 1 CUMMTOMbI.
Ecnv oHn yMepeHHble, Ball Bpay
MOXXET NPOCTO NPESJIOXUTb U3-
MEHEHUTb 06pa3 dKN3HU.
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Fig. 9: Vein Stripping
Puc. 9: CtpunnuHr Bex
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DlepmaTonorus

Ecnm cumnToMbl Gonee BbIpaXKeH-
Hble, HaNpUMep, Cnn €CTb 60JTb,
TPOMGb, 513Bbl Ha KOXKE, BpaY
MOXET PEeKOMEH0BATb OAHY U
HECKOJbKO MEAMLMHCKMX MPOLIEAYP.
MHor1e MeTo/bl NeYeHNst BapuKko3-
HOrO pacLUMPEHIst — NPOCTbIE U He
TPEBYIOT ANUTENBHOMO BPEMEHN
[N151 BOCCTAHOBNEHMS.

Llenecoo6pasHo obpaluatbcs K
CMeuManmcTy no BeHam, KOTopbIit
nNpoBeAeT 06CNeA0BAHMS C LIEbHO
AMarHoCTMKM BEHO3HOro 3aboneBa-
HUS W BbIOBOPA HaWMyYLLEro METOAA
NeYeHms, COOTBETCBYHOLLEr0 06Ha-
PY>KEHHBIM U3MEHEHMSM.
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MuokapauT BO

Myocarditis in
Leisure Time
Sportsmen and
Elite Athletes

(Part of this manuscript will
be published in ESC textbook
of sports cardiology, SAGE
publishers)

Abstract

Myocarditis is an important
cause for sudden cardiac
death. Strenuous exercise may
favour cardiac manifestation

in viral infection. Therefore
exercise should be paused
during acute infection of the
respiratory tract infection or
diarrhoea as these infections
may be caused by cardiotropic
viruses such as adenovirus or
Coxsackie virus. Symptoms

of (peri-)myocarditis are often
mild and include chest pain,
palpitations, exertional dysp-
noea or fatigue, but may also
be severe presenting with
acute cardiac decompensation.
Diagnostic work-up should in-
clude ECG, echocardiography,
blood testing, but certainty will
only be reached by cardiac MRI
and endomyocardial biopsy.

Therapy is mostly unspecific
but may include cortisone
specific in giant cell myocardi-
tis or anti-viral therapy, but the
latter is still exploratory. Sports
participation should be stopped

for at least 3 months in per-
imyocarditis and 6 months in
myocarditis and should only be
started after normal findings in
cardiac work-up.

Pathophysiology

Acute and subacute myocar-
ditis and perimyocarditis are
the cause of sudden cardiac
death in 5-25% of athletes
(1-4). The disease is generally
common and account for up to
10% of autopsies in the gen-
eral population (5,6) (Figure 1).
Clinically symptoms range from
asymptomatic state to clinically
manifest severe heart failure or
sudden death.

Pathogens of myocarditis
(Table 1) are mainly cardiotropic
viruses such as adenoviruses,
enteroviruses (Coxsackie virus
B3, Hepatitis C or Human Im-
munodeficiency Virus), Parvo-
virus B19 or Human Herpes
Virus 6 (7).

These viral infections may
damage myocardial fibres,
subsequently inducing necrosis
and impairment of left ventricu-
lar function of the heart. If only
the pericardium is also, the dis-
ease is termed peri-myocarditis
(Table 2).

CnopTuBHaa MeguuuHa

BpeMs OTAbIXa y
CMOPTCMEHOB U
3NIUTHBIX aTNEeToB

(YacTb aToii pykonucu byaeT
ony6bnukosaHa B y4ebHuke ESC
Mo CrOPTUBHON KapAMOmoriu, 13-
patensctea SAGE)

Tesuce!

MuokapauT SIBNSIETCS OfHOM U3
OCHOBHbIX NPUYWH BHE3ANHOVA
cepieyHoit cmepTu. MHTeHcmBHas
buanyeckas Harpy3ka MoXxxeT
Cnoco6CcTBOBATbL MNOPAXKEHNIO
cepaua npu BUPYCHOW MHAeKLMM.
CnenoBarensHo, BO BpeEMs OCTPOro
MHCOMUMPOBAHMS [bIXaTeNbHbIX
nyTeit UAv Auapen cnegyet npe-
kpaLLaTb U3MYECKyHO Harpysky,
MOCKOSIbKY 3TU MHEDEKLMM MOTYT
ObITb BbI3BaHbI KAPAUOTPOMHBIMMU
BMPYCaMM, TaKUMM KaK, aleHOBUPYC
unu Bupyc Kokcaky.

CumnTOMbI (Nepu-) MyoKapanTa
4acTo BKMOYAIOT 60Mb B rpyau,
yyalleHHoe cepaLedrerme, 0bIL-
Ky pu ¢h13nN4eCKon HarpysKe uim
yCTanocTb, HO TaKXXe MOryT BbITb
CEpbe3HLIMY CUMMTOMAMM OCTPON
CEPAEYHON fieKOMMEH caLmm.

[varHocTnyeckas paboTa fomkHa
BkntoyaTh OKI, axokapAvorpadmto,
aHanu3 KpoBW, HO NOJHas yBepeH-
HOCTb B AMarHo3e MOXET ObITb
AOCTUrHyTa TOMBKO Nocne npo-
Benexnst MPT cepaua 1 HA0MMO-
kapamanbHoii 6ruoncun. Tepanus,

B OCHOBHOM, HeCI'IeLl,VId)I/Il-IHa, HO
MOXET BKJKO4aTb KOPTU3OH, CNeu-
UEPUYHBIA NPU TUrAHTHO-KNETOYHOM
MUOKAPAMTE, U aHTUBUPYCHYIO
Tepanuio, 0iHaKo NoCNeAHss ocTa-
€TCS 3KCMIOPaTUBHOM.

3aHaTus CMOPTOM L[OJIKHbI 6bITb
npeKpaLLeHbl B Te4eHue 3-x
MEeCsILEB NP1 NepUMUOKapanTe 1
6 =T\ MEeCALEB Npy MUOKAPANTE 1
OOJIKHbI BO30OHOBISATHCS TONBKO
nocrie nony4eHusa HopManbHbIX
pe3ynbTaToB KapAnMonormyeckux
“cecnefoBaHui.

Natodusnonorus

OCTpbIi 1 NOAOCTPbINA MUOKAP-

AWT ¥ NEPUMMOKAPANT SBASKOTCS
MPUYMHON BHE3AMHOM CEPAEYHOM
CMepTy CropTCMeHOB B 5-25%
cnyyaes (1-4). 3a6oneBaxne
[OCTATO4HO PACMPOCTPAHEHO W
BbisBnseTcs npu 10% ayToncuii B
o6Lwei nonynsuum (PucyHok 1)(5,6).
KnuHuueckn cuMnTOMbI BapbupyoT
0T 6eCCHMMTOMHOTO COCTOSIHMS

[0 KITMHUYECKM BbIPAXXEHHOM
CEepAEYHO HEJ0CTATOUHOCTH iU
BHE3ArHOM CMEPTH.

[MatoreHs! MuokapauTa (Tabnmua
1) NpeACTaBNAT COBOM, rNABHLIM
06pa3oM, KapanoTPONHbIe BUPYChI:
afieHOBMPYCbI, 3HTEPOBMPYCbI (BU-
pyc Kokcakw B3, renatuta C unm
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Unexplained increased
muscle mass (10%)
HCM (36%)
“Normal” (2%)
L o
Sarcoidosis (0,5%) LOTS
(0,5%)

MVP (2%)
Arteriosclerosis (2%)
Congenital disease (1,5%)

Coronary abnormalities (6%)

DCM (3%)
ARVC (3%)

Aberrant Coronary artery (13%)

Ruptured aortic aneurysm (56%)

LAD Muscle bridge (5%)

Aortic stenosis (4%)

Myocarditis (3%)

Myocardial scar (3%)

Fig. 1: Causes of sudden cardiac death in athletes
younger than 35 years (13)

Clinical Presentation
Myocardial manifestation of
virus infection in athletes and
active leisure-time sportsmen
may particularly be suspected
during or after upper respira-
tory tract infection (adenovirus)
or in gastroenteritis (Coxsackie
virus)(7). Myocardial involve-
ment during viral infection is
estimated to be approximately
5%, but the majority will main-
tain subclinical. As exercise,
particularly when performed
with strenuous intensity and
prolonged duration, may induce
immunological incompetence,
the locally confined transient
infection may spread, causing
more severe disease states.

Typical symptoms that are
more straightforward for
diagnosing myocarditis are
chest pain particularly present
in supine left side position in
pericardial involvement. Palpita-
tions may be caused by atrial
as well as ventricular arrhyth-
mias. In general atrial fibrilla-
tion in young athletes is rare.
Therefore, cardiac diagnostics
including cardiac MR should be
performed to exclude per-
imyocarditis. Episodes in these
cases are mostly self-limited,
however indicating perimyo-
carditis by involving the area of
the left atrium. The diagnosis is
clear, when pericardial effusion
is present in echocardiography.

Puc. 1: MprumnHbl BHE3AMHON CEPAEUHOI CMEPTU Y CrIOpTCMe-

HoB Monoxe 35 net (13)

BMPYC MMMYHOZE(MLMTA YenoBeka
(BMY)), napsosupyc B19 nnm supyc
repneca 4enosexa 6 Tuna (7). 3
BMPYCHbIE MHEEKLM MOTYT NoBpe-
ANTb MUOKApANanbHbIe BOMOKHA W
BNOCNEeACTBUN BbI3BATb HEKPO3 1
yXyALLUEHNe (PYHKLMN NIEBOrO Xe-
nynouka cepaua (Tabnuua 2). Ecnu
nopaXxaeTcs TONbKO Nepukapd,
3a60/1eBaH1e Ha3bIBaOT NEPUMMO-
KapauToM.

KnuHuyeckas kapTuHa
Mopa>xkeHe Mmokapaa npu BUpYyC-
HOW MHCPEKLMN Y CMIOPTCMEHOB K
aTneTos BO BpeMs 4ocyra MoryT
ObITb 3aM0AO3PEHBI BO BPEMS

WY NOCNE MHDEKLMM BEPXHNX
AbIXaTeNbHbIX MyTel (aaeHOBUPYC)
WAY NPK racTPOSHTEPUTAX (BUPYC

Kokcakw)(7). Nokasatenb nopaxe-
HMS M1OKapa BO BPEMS! BUPYCHOI
WHCDEKLMM COCTABNSIET NPUMEPHO
5%, HO B 60JIbLLUMHCTBO Cly4aes no-
ABNEHNS BYLYT CyOKMMHUYECKUMM.
lMockombKy ynpaxHeHus!, 0co6eH-
HO MHTEHCMBHbIE W ANUTENbHbIE,
MOTYT BbI3BaTb MMMYHOMNOMMYECKYHO
HEAO0CTaTOUYHOCTb, OrpaHNYEHHAs
npexoasLiast MHheKUMS MOXET
pacnpoCTPaHNUTLCS, BbI3bIBas
bonee TAXKenble COCTOSHUS.

TUNUYHBIMW CUMMTOMAMK, KOTOPbIE
SBNAOTCS Hanbonee nokasarenb-
HbIMW [N ANArHOCTUKM MUOKap-
LMTa, ABASKOTCS 60Mb B rpyau,
0COGEHHO B MOMOXEHUN NExa Ha
NeBOM 60Ky NPy NOPAXKEHUN Nepu-
kapaa. CepauebreHne MOXeT BbITb
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Diagnostics in Myocarditis
Diagnostic work-up follows

a specific strategy (Table 3).
Laboratory analysis for the di-
agnosis of myocarditis include
inflammatory markers such as
CRP, cardiac biomarkers such
as myoglobin, troponin I/T and
CK/CK-MB as well as virus se-
rology. However, cardiac mark-
ers may also be physiologically
elevated after an intensive
training session or strenuous
competition (8) and are only
elevated in 25% of myocarditis
(9,10). Virus serology is often
not conclusive, as serology and
endomyocardial biopsy (EMB)
overlap in only 10% of the
cases.

Characteristic ECG abnormali-
ties (Figure 2) in myocarditis
are tachycardia, atrial fibril-
lation, AV-block, low voltage

as in pericardial effusion,
ST-elevation in leads of differ-
ent regions (lateral, inferior,
posterior, anterior), T-wave
inversions, and ventricular
ectopy. Atrial fibrillation or atrial
ectopic beats, pericardial effu-
sion and ST-elevation are more
typical for pericarditis, whereas
conduction abnormalities or
ventricular ectopy are more
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Table 1: Causes of myocarditis (14) - Tabnvua 1: MpnynHbl MrokapanTa (14)
Causes of Myocarditis (14)

Viral (Adenovirus, Coxsackie virus B3, Hepatitis C or Human
Immunodeficiency Virus, Parvovirus B19 or Human Herpes Virus 6)

Bacterial (Mycobacteria, Streptococcal species, Mycoplasma

pneumoniae, Treponema pallidum)

Fungal (Aspergillus, Candida, Coccidiodes, Cryptococcus,

Histoplasma)

Protozoal (Trypanosoma cruzi),

Parasitic (Schistosomiasis, Larva migrans)

Toxic (Anthracyclines, Cocaine, Interleukin-2)

Medication (Sulfonamides, Cephalosporins, Diuretics, Digoxin,
Tricyclic antidepressants, Dobutamine)

Immunologic (Churg-Strauss, Inflammatory bowel disease, Giant
cell myocarditis, Diabetes mellitus, Sarcoidosis, Systemic lupus
erythematosus, Thyrotoxicosis, Takayasu’s arteritis, Wegener's

granulomatosis)

often seen in myocarditis.
Echocardiography is an impor-
tant diagnostic tool in the clini-
cal diagnosis for myocarditis,
revealing pericardial effusion or
impairment of left ventricular
ejection fraction. In addition,

a close evaluation of all four
valves is mandatory to exclude
a bacterial endocarditis.

Cardiac MR (CMR) is the gold
standard for assessing myocar-
ditis, because of its ability to
assess myocardial oedema in
the acute phase (T2-weighted
images) and scarring (late
gadolinium enhancement; LGE)
in the chronic phase. This has a
typical subepicardial or patchy
pattern distributed within the
myocardium. Nonetheless it
cannot replace myocardial biop-
sy for differentiating between
different forms of myocarditis
e.g. giant cell myocarditis and

BbI3BAHO NMPEACEPAHbIMM, @ TAKXKE
XKENY[0YKOBLIMY aPUTMUAMM.
O6b14HO (hrbpunnsALMS Npeacepamii
Y MOMOJbIX CNOPTCMEHOB BCTpEYa-
€TCs PefKo.

[M03TOMY ANt UCKHOYEHNS NEPUMM-
oKapauTa HeobxoaMMo NpPoBECTH
KapAMOSOrMYeCKyo ANarHoCTuKY,
Bkntovas MPT cepaua. Mpuctynsl B
9TUX CNyyasx, B OCHOBHOM, KPaTKo-
BPEMEHHbIE U CaMOKyNMpYHOLLUMECS,
O[HAKO yKa3blBatOT Ha NEPUMMO-
KapauTbl C nopaxxeHnem 06nactu
neBoro npeacepans. [uarHos He
BbI3bIBAET COMHEHWUM, ECIIN MPY
axokapauorpacun 06HapyKeH
nepuKapAnanbHbIi BbINOT.

[lnarHoctuka MmokapauTa
[narHoctuyeckoe o6cnefoBaqmne
NPOBOANTCS COrNACHO onpese-
neHHon cTpaterun (Tabnmua 3).
Jla6opatopHble aHanusbl 4ns
BbISIBIEHNS MMOKAPANTA BKIKOHAIOT
MapKepbl BOCNANEHWS, Takue Kak,

CnopTuBHaa MeguuuHa

CPB, cepaeyHble 6romapkepsl, Ta-
K1e Kak, M1OrnoBuH, TPOMOHKH | / T
n CK/ CK-MB, a Takxe BUpyCHYH
ceponoruio. Tem He MeHee, cepaeu-
Hble MapKepbl TaKKe MOryT 6bITb
(h13MOMOrMYECKM NOBbILLIEHHBIMM
noCne MHTEHCUBHON TPEHWPOBKM
WK HANPS>KEHHOrO COPEBHOBAHNS
(8), 1 NOBbILLEHbI TONBKO B 25%
cnyyaes Muokapamta (9,10).

Ceponorus Bupyca 4acTo He sBns-
€TCS MHPOPMATUBHOM, NOCKOSIbKY
CEPONOrMyeckne 1 SHAOMMOKapAK-
anbHble 6uoncun (AMB) cosnagaroT
b B 10% cnyyaes.

XapakTepHbIMM M3MEHEHUAMM HA
OKT (Puc. 2) npu Mmokapaunte
ABNAKOTCA Taxukapams, pubpun-
naums npeacepania, AV-6mok,
HU3KMiA BOMbTAX, Kak Npu nepu-
KapauanbHOM BbINOTE, NOBbILLEHNE
cermenTa ST B pasHbIX 0TBEAEHNSX
(naTepanbHOM, HUXKHEM, 3aJHEM,
nepesHem), nHeepcus T-3ybua v
XKENyA04K0Bas 3KTOMMS.

Oubpnnnaums npescepaunii unm
9KTOMUYECKMIA NPELCEPAHbIIA

PUTM, NEpUKapA1anbHblid BbINOT U
noBbileHne cermenTa ST 6onee
XapakTepHbl Ans NepuKapanTa, Tor-
[a Kak HapyLLEHNs NpOBOAMMOCTY
WA XKeny[o4KoBas SKTOMMS Yalle
BCTPEYaKTCs NPY MUOKAPANTE.
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Table 2: Viral myocarditis — Summary . -
Viral Myocarditis — Summary

others. However, this should
be performed in patients with
severely impaired left ventricu-
lar function.

Therapy

Therapy of myocarditis fo-
cusses on the basic guideline
treatment of heart failure (11).
Medication is aimed at blocking
neurohormone activation and
antiphlogistic treatment with
non-steroidal anti-inflammatory
drugs (NSAIDs) should be re-
stricted. Colchicine has shown
positive effects in chronic as
well as acute forms. Immu-
nosuppressive treatment by
prednisolone or azathioprine,
immunoglobulins, immunoad-
sorption or anti-viral treatment
is still evaluated in scientific
settings. Evidence is present
for giant cell myocarditis,
which should be treated by
prednisolone and azathioprine.
In addition, exercise should

be strictly avoided during the
acute as well as active-chronic
phase.

Special Recommendations
As myocardial manifestation

of adenovirus and enterovirus
infection may particularly be
suspected during or after upper
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e Pericarditis and myocarditis have to be differentiated, as pericarditis
will not affect the myocardium and will therefore have fewer

complications.

* Myocardial involvement during viral infection is 5%.

* Today, viral myocarditis is primarily caused by Parvovirus B19 or
Human Herpes Virus 6. Other major viruses are adenovirus and
enterovirus such as Coxsackie virus B3.

¢ Preceding symptoms of Coxsackie virus infection is gastroenteritis;
preceding symptoms of adenoviruses is upper respiratory tract
infection; preceding symptoms of Parvovirus B19 is angina

* Susceptibility for peri-/myocarditis is increased after strenuous

exercise/competition.

*50% of acute myocarditis resolve spontaneously.

e A detailed history taking including travel to countries outside Europe

is mandatory.

respiratory tract infection or in
gastroenteritis, exercise should
somehow be restricted, par-
ticularly when peripheral mus-
cle soreness are experienced
which may indicate muscular
unspecific viral involvement,
often accompanied by a gen-
eral fatigue. If this is present or
even accompanied by subfe-
brile temperatures, exercise
should clearly be avoided.

Afterwards 3-5 days without
symptoms should be awaited
before exercise of moderate
intensity may be started again.
After fever this should be ex-
tended to 7-10 days.

In proven myocarditis exercise
should not be started before

6 months of recovery (2,12).
Then exercise may slowly

be started, but with low to
moderate exercise intensity

xokapamorpadus SBnseTcs
Ba)XXHbIM AMarHOCTUYECKUM
WHCTPYMEHTOM NPM KIIMHNYECKOM
AMArHo3e MUOKapAMTa, KOTOPbI
BbISIBNISET NepUKapananbHblii
BbINOT MM yXyALleHue chpakumu
BbIOpOCa NeBOro Xenyaouka. Kpo-
Me TOro, TiLaTeNbHas OLeHKa BCex
YeTbIpex KnanaHoB 06s3aTenbHa
AN UCKIK0YEHNs 6aKTepuasnbHOro
9HLOKApANTA.

MPT cepaua sBnseTcs 30/10TbIM
CTaHAapTOM NS AMArHOCTUKM
MWOKapanTa, 6naroaaps BO3MOX-
HOCTM OLIeHMBAaTb 0TEK MUOKapaa
(T2-B3BELLEHHbIE M306PAXKEHNS)

B OCTPOiA (hase u pybuesaHne
(0TCPOYEHHOE KOHTPACTMPOBaHNe
rafoNMHUEM) B XPOHWUYECKOM (hase.
B 3Tux cnyyasix B MMokapae BuaHb!
TUNWYHbIE Cy6aNMKapaManbHble uim
04aroBbI€ U3MEHEHUS.

TeM He MeHee, 3TO uccnefoBaHne
He MOXET 3aMeHUTb BUOMNCuIo

CnopTuBHaa MeguuuHa

Tabnmua 2: BupycHble M1OKapauTh:
cBOAHas MH(opMaLmns

Muokapaa ans auddepeHLmaumm
pasnyHbIX (HOPM MUOKAPANT,
HanpuUMep, rMraHTo - KNeTo4HOro
MuokapauTa. OfHaKo OHa JOMKHa
BbINOJNHATLCA TOJILKO Y MALMEHTOB
CO 3HAUMTENbHBIM HAPYLLIEHNEM
(PYHKLMM NEBOrO XenynouKa.

Tepanus

Tepanus muokapauTa 6asupyeTcs
Ha OCHOBHbIX NPUHLMNAX NEYEHNS
CepLeyHoN HegoctatouHocTh (11).
JlekapcTBa BOMKHbI 6bITh HANPAB-
NeHbl Ha 6110KMPOBaHWE aKTUBALMK
HelporopMoHa, a NPOTUBOBOC-
nanuTenbHoe NeveHne ¢ npuMe-
HEHMEM HECTEPOMAHBIX MPOTMBO-
BOCMANMTENbHbIX NPENapaTos
(HMBIM) poMXHO 6bITb OrPaHNYEHO.
[MonoXuTensbHbIA AGeKT Kak npu
XPOHUYECKHX, TaK 1 MpU OCTPbIX
hopmax nokasan KOXMLMH.

VIMMyHOienpeccvBHOE NeyeHmre
MPEeSHU30MI0HOM MK a3aTMonpu-
HOM, UIMMYHOTI0BYIMHAMM, UMMY-
HOaACcopOLMs MM aHTUBMPYCHOE
NeyeHre NPOAoMKAET NoayyaTh
Hayu4HYO OLEHKY. IMetoTCs faHHble
0 TOM, YTO TUraHTO - KNETOYHbIi
MMOKaPAWUT CEAYeT NeYnTb npes-
HM30/I0HOM W a3aTUOMPUHOM.
KpoMe Toro, cnepyet cTporo 13-
GeraTb (OM3MYECKMX HArpy30K BO
BPEMS OCTPOM W aKTUBHOW XPOHU-
4ecKon asbl.
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Table 3: Clinical and diagnostic
work-up in athletes suspected for
myocarditis

(2). Before, everyone has to be
thoroughly reevaluated includ-
ing ECG, echocardiography,
exercise testing and 24h-Holter
ECG. A CMR for follow-up is
not mandatory. In perimyo-
carditis only, exercise may be
started after 3 months, but this
has to be judged by clinical
symptoms and objective find-
ings.
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Clinical and Diagnostic Work-up in Athletes Suspected for Myocarditis

* Myocarditis, pericarditis or perimyocarditis should be clearly

differentiated.

* Serology has a low sensitivity and is generally not recommended.

e Cardiac MR should be performed in ALL patients/athletes with

suspected myocarditis.

* 90% of acute myocarditis reveal late enhancement in MR

(subepicardial).

* Endomyocardial biopsy should be performed in those with clinically
unstable condition and reduced ejection fraction. CMR aids to guide

the region of biopsy.

* Patients without LGE and EF>60% have a good prognosis.

* Patients with positive LGE should be followed closely. Repeated full
cardiological work-up (ECG, Echo, ergometry, clinical chemistry,
24h-Holter) including a CMR should be performed for reevaluation

after 6 months.

* Athletes with myocarditis may be eligible after 6 months, whereas
athletes with pericarditis may be eligible for competitive sports after

3 months.
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CneuuanbHble peKOMeHAaLMK
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CnopTuBHaa MeguuuHa

Tabnmua 3: KnuHuka v guarHocTuka y
aTneToB C N0J03PEHNEM HA MUOKAPANT

chuanyeckyto Harpyaky. Mocne
NMXopajKu aTOT Nepuon cneayeT
NpoAnuTb o 7-10 aHen.

[Tp1 NOATBEPKAEHHOM MUOKapAnTe
TPEHUPOBKM CRIELYeT HauYMHATb Ye-
pes 6 MecsLeB Nocne BbI3J0POBIe-
HUS (2,12), HauMHas C ynpaxXHeHUN
HU3KO UMM CPELHEN MHTEHCUBHO-
¢t (2). Mpu nepummnokapamTe Tpe-
HUPOBKM MOXHO HauYMHATb Yepes

3 MecsLa, 0iHaKO OKOHYATESbHO
MPUHUMATb PELLEHWN CRELYET, UC-
XOAS U3 KIMHUYECKMX CUMITOMOB 1
pe3ynbTatoB 06CneAoBaHus.

Mepen aTum crepyer TlaTenbHo
oueHnTb AaHHble IKT, axokap-
avnorpadun, OKT™ ¢ HarpysKkoi 1
24-vacoBoe xonteposckoe OKI

- MOHuTOpUpoBaxue. MPT ans
nocneaytoLLero HabnloaeHs He
ABNAETCS 0053aTENbHbIM.
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CnopTuBHaa MeguuuHa

e

Fig. 2: ECG of acute perimyocarditis in an athlete
with ST elevation in most leads
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For participation in the Forum:
(N +380 (44) 206-10-16
& med@Imt.kiev.ua

For participation in the Congress:
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@ congress@medforum.in.ua
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