EOGNIKO KAI KAITOAIZTPIAKO ITANEITIZTHMIO AGHNQN
[ATPIKH XXOAH
XEIPOYPT'IKOX TOMEAX
A’ OPOOITAIAIKH XEIPOYPI'TIKH KAINIKH
AIEYOYNTHX: KAOHI'HTHX ITANATTQTHZX I. [IAITATTEAOIIOYAOX

Awaomon Tov Ave AKpov 6g AcBgveic pe Oykovg g Quikig Zovng

Ioavvne I. Tpwovang
OpBomaidikog Xepovpydg

AIAAKTOPIKH ATATPIBH

AO®HNA 2024



EOGNIKO KAI KAIIOAIZTPIAKO ITANEIIIZETHMIO AGHNQN
[IATPIKH XXOAH
XEIPOYPT'IKOXZ TOMEAX
A’ OPOOITAIAIKH XEIPOYPI'TKH KAINIKH
AIEYOYNTHX: KAOHI'HTHX ITANATTQTHZX I. [IAITAITTEAOIIOYAOX

Aldo®on Tov Ave AKpov 6g AcOeveic pe Oykovg g Quikig Zovng

Iodavvng I. Tpwovang
OpBomadikog Xepovpyds

ATAAKTOPIKH AIATPIBH

AO®HNA 2024



Hugpounvia Aitnenc opiopnov Tpwueiove XouPovisvtikne Emrponnic:
17/05/2019

Hpegpounvio opropnov Tpuwelovg Xvoupovisvtikne Erxveponnc: 08/10/2019

Méin Tpuwelovc Xovupovievtiknc Exvrpornc:

1. Hovayuwng L. Hoamayyerdmovrog, Kadnynmge, latpin Zyoin EKITA
(Emprénmv)

2. Oiya A. Zappidov, Kabnyntpua, latpikr Zyoan EKITA

3. Baoiielog A. Kovtoyewpydkoc, Avarinpotig Kadnynmcg latpwn Xyxoin,
EKIIA

Hpugpounvia opropov Ospatoc Avazprnie: 27/11/2019

Hugpounvia katodiccmc Adaktopikne Awocpine: 17/01/2024

Méin Ertapciovc Eéstactikic Emrtponnc:

1. Hovayuwtng L. Hoamayyeddmoviog, Kabnynmge, latpin Zyoin EKITA

2. Inverdmn Kopxoromoviov, Kabdnyntpua, latpun Xxoi EKITA

3. Olya A. ZapPicov, Kadnyntpuo, latpun Zxoir EKITA

4. Avdpéag ©. Mavpoyévng, Kabnyntrg, latpikr Xxoin EKITA

5. Evotdbioc . Xpovomovroc, Kabnyntng, latpikr Xxoin EKITA

6. Baoilelog A. Kovtoyempydkoc, Avaninpotg Kadnynme, latpun) Zyoin
EKIIA

7. Olumia [arakwvoetoavtivov, Avaminpotpio Kadnyntpo, latpikn Xyoin
EKIIA

BaOuég: Apiota (7/7 yneot)

Ipéedpog Latpukng Xyoing: Kadnyntig Nikdriaog Apkaddnovrog

IQANNHX I'. TPIKOYIIHX



'Opkog Inmokparovg

‘Opvopt Amolhova intpov, kal Ackinmiov, kol Yyeiav, kai [Tavakeiov, Koi 0gong
Tavtog T Kol Taoas, {6Topag ToledUEVOS, EMMTEAEN TOMGEY KOTA SVVaLY Kol Kpioty

gunv Opkov Tovde Kol EuyypaenV THVOE.

‘HyncacOat pév 1ov 10a&avtd pe v t€xvny tadtny oo yevémow €uoiot, Koi fiov
Kowocachat, Kol ype®dv ypnilovtt petddootv momoachal, Kol yévog 10 €€ wTEoD
a0eApOic Toov Emikpvéey pPPect, kol O1ddEev TNV VNV TavTY, v Y¥pniloot
poavldvew, dvev picBod Kai Euyypaginc, TapayyeAing te Kol AKPONc10G Kol ThHG AOITHg
amdong podnotog petddooty momaoachot vioioi te EHoiot, Kol TOIoL TOD EUE
dda&avtog, Kol pabntaict cuyyeypappéVolot T€ Kol MPKIGUEVOLS VOU® INTPIKD, GAA®D

o0& 00oeVI.

Arontpoct te xpnoopot ' @EEAED KOUVOVT®V KOTO SOV Kol Kpioty €UV, €Tl

dAnoet 8¢ kai adwkin sip&erv.

OV dDom O 0VOE PApHaKOoV 0VOEVL aitnBeig Bavdcipov, oVdE VENYRCOoIL
EupPovAiny Tomvde. ‘Opoimg 8¢ 00dE yuvaiki TEGGOV pOGPLOV dDS®. Ayvdg O¢ Kol

661m¢ dttnpnom Piov TOV ROV Kal TEYVNV TNV EUNV.

OV tepém O 003E PNy MOIBVTOG, EKYmPNom O Epydtnoty avopact TpNEL0G THOOE.

'E¢ oikiag 6¢ 0kdcac v éoim, Eéoeledoopat £’ d®PELE KAUVOVIOV, EKTOG EDV TAGTC
ad1king ékovoing kol Boping, thg Te AANG Kai appodicinv Epymv €t T yuvaukeiwy

COUATOV Kol AvOpMmV, EAeVBEP®V TE Kol OOVAW®V.

A d' av év Ogpamein §j Vo, §| akovow, 1 kKol dvev Oepanning kot fiov avOpdnwv, d

ur ypn mote dkhodéecOan EEw, crymoopat, PPNTA YEVUEVOC E1VaL TO TOLDTOL.

"Opkov p&v odv pot tovde dmredéa motéovrt, kai pn Evyydovry, £in EnavpocOor Ko
Biov kai téxvnc do&alopéve Tapd oty AvOpOTOIS £G TOV aiel ¥pdvov. TapaPaivovTt

0¢ Kol EmopKodVTL, TAVAVTIO TOVTE®V.

IQANNHX I'. TPIKOYIIHX
11



AQlEPOUEVO BTNV OIKOYEVELD LLOV.

IQANNHX I'. TPIKOYIIHX

111



EYXAPIXTIEX

®a NBeia va guyoplotom Beppd Tovg avOp®OTOLS, 11 VTOGTHPIEN T®V OOV NTOV

KoBOPIOTIKT Y10 TNV EKTOVNON TNG TOPOVGAG OOAKTOPIKNG OLTPIPNC.

[T ovykexpipéva, Tov Kabnynt . [avayidt HomoyyeAdmovdo yio Ty EUTIcTosHvn
oL HoL €0€1Ee, He TNV avabeon g mapovcoas STpPng, kabmg Kol yio TV
EMGTNUOVIKY Kol 0K vTOGTAPIEN KoTd TN dtdpketla TG deknepaimong . E&icov
kaBoplotikn frav Kot 1 ovpPforn g Kabnyntpiag Kag Oiyoag Zappidov kot tov
Avaminpot) Kadnynm Boaociieiov Kovioyewpydkov. Xwpic v €mOTNUOVIKNI

KaBodMNyNoN Kot EXOMTELQ, 1) OAOKANPMOT) TG TOPOVGOS OATPIPg Ba NTov avEPLKT.

Emumiéov, Ba Besha va guyopliomo® OAo TO 10TPIKO, VOGNAELTIKO Kol SLOIKNTIKO
npocOTiKd ™ A’ OpBomaidikng Xepovpyikng Kiwvikneg tov EKIIA, oto ILIN.
ATTIKOV, Y10 TN GUUPOAT] TOVG GTNV TPAYUATOTOINGN TNG STPPNC.

Emiong, Oa nBela vo evuyapiotiom Tovg cuvadedpovg K. Avopéa Toavté kot K.
Anpntpo  TMomaddmovrio, TtV omoiwv 1 cvuPoAr] Mrav kaboploTikny oIV

TPOYLOTOTOIN G TNG TapovGag O TPPG.

Téhog, BEA® VoL EVYOPIGTHC® TNV OIKOYEVELD LLOV Y10 TNV OOLAAEWTTN oTNPIEN Ko’ OAN

™ ddpkela g mopeiag pov oty latpikn ko ot {1 pov.

IQANNHX I TPIKOYIIHX
v



BIOTPA®IKO XHMEIQMA

MPOXQIIIKEX MAHPO®OPIEX
Ovoportenovopo: lodvvng I. Tpikovnng
EOvikétnta/ Yankootnta: EAAnvikn
Hpepopnvia I'évvnong: 17/07/1991
®vro: Appev

EKITAIAEY>H

1. IIpdypoppo Metantuytokdv Xrovdmy : «Mvocokeietikr] Oykoloyia:
Audyvoon, Ogpaneia, Epgvvay, latpikn Zyoln, EKIIA, 10/2021 — onjuepa

2. IIpodypappo Metantuytok®v Znovddv : «Atoiknon Movadov Yyeiag»
EXAnvikd Avokto Tavemomuo, [atpa (09/2020)

3. latpikn| ZxoAn, Apiototédeto [avemomuo Oeocoarovikng (06/2015)

EITAITEAMATIKH EMIIEIPTA

1. Ewwevpévog Opbomaidikog Xepovpyods, A Tavemom ok Opbomaidikn
Xepovpyun Kiwvikr) EKITA, TLTN. Attwov, (11/2023 — Znuepa)

2. Ewwevopevog latpog, A Tavemotnuiokn Opbomaidikn Xepovpykn Kiviknm
EKIIA, IL.T'N. Attwcdv, (09/2018 — 10/2023)

3. Ewwevopevoc IN'evikng Xepovpywkne, I'evikd Nocokopeio TTpéPeloac,
(03/2017 — 01/2018)

4. Ewdwevopevog IN'evikng Xepovpyikng, Ocayévelo Aviikapkivikd NoGokoueio
®eccarovikng (10/2016 — 12/2016)

5. Zunvimg latpog, EAAnvikny Agpomopia (09/2015 — 06/2016)

EPEYNHTIKH APAYXTHPIOTHTA

Ap1Buo6g onpocievoewv g d1ebvi meprodika (Indexed Pubmed) : 21
[Tpopopikéc Kol avapTNUEVES AVAKOIVMOGELS 0€ EAMANVIKE Ko d1eBvT| cuvESpLaL
[Ieprocotepeg amd S50

Yoppetoyn o€ meplocdtepa omd 50 eEAANVIKA Kot diebvi cuvédpa kot workshops

IQANNHX I'. TPIKOYIIHX



MEAOZ ETIIXTHMONIKON ETAIPIOQON

1. EAMnvikn Eraipio Xepovpyikng OpBomondikng kot Tpavpotoroyiog
2. International Society of Orthopaedic Surgery and Traumatology (SICOT)
3. European Musculoskeletal Oncology Society (EMSOS)
EENEX TAQEXEX
1. EAMvikd, untpikn yAwoco
2. Ayyhikd, apiotn yvoon
3. Teppavikd, dprotn yvoon
4. Tollixd, Bactkn yvoon

AHMOZXIEYYEIY ¥E AIEGONH IMEPIOAIKA

1.

Trikoupis IG, Mavrodontis II, Papadopoulos DV, Goumenos SD, Georgoulis DA,
Gavriil P, Melissaridou D, Savvidou OD, Kontogeorgakos VA, Papagelopoulos
PJ. 3D-printed glenoid implant reconstruction, after partial scapulectomy for
malignant tumors: a case series. Eur J Orthop Surg Traumatol. 2024 Jan 27.
Mavrodontis II, Trikoupis IG, Kontogeorgakos VA, Savvidou OD,
Papagelopoulos  PJ.  Point-of-Care =~ Orthopedic ~ Oncology  Device
Development. Current Oncology. 2024; 31(1):211-228.

Tsantes AG, Papadopoulos DV, Goumenos S, Trikoupis IG, Tsante KA, Bellou V,
Koulouvaris P, Houhoula D, Kriebardis A, Piovani D, Nikolopoulos GK,
Mavrogenis AF, Papagelopoulos PJ, Bonovas S, Tsantes AE. A Pilot
Observational Study Evaluating the Diagnostic Capacity of Rotational
Thromboelastometry in Periprosthetic Joint Infections. J Bone Joint Surg Am.
2023 Dec 20;105(24):1980-1986.

Savvidou O, Gavriil P, Trikoupis IG, Goumenos S, Vottis C, Melissaridou D,
Kaspiris A, Megaloikonomos PD, Papagelopoulos P. Ipsilateral Hip and Knee
Reconstruction Using an Intramedullary Total Femoral Replacement System. J

Long Term Eff Med Implants. 2024;34(1):59-63

IQANNHX I'. TPIKOYIIHX

vi



10.

11.

Savvidou OD, Kaspiris A, Goumenos S, Trikoupis I, Melissaridou D,
Kalogeropoulos A, Serenidis D, Georgoulis JD, Lianou I, Koulouvaris P,
Papagelopoulos PJ. Knee Arthrodesis with a Modular Silver-Coated
Endoprosthesis for Infected Total Knee Arthroplasty with Extensive Bone Loss:
A Retrospective Case-Series Study. J Clin Med. 2023 May 22;12(10):3600.
Georgoulis JD, Melissaridou D, Patras K, Megaloikonomos PD, Trikoupis I,
Savvidou OD, Papagelopoulos PJ. Neuromuscular activity of the lower-
extremities during running, landing and changing-of-direction movements in
individuals with anterior cruciate ligament reconstruction: a review of
electromyographic studies. J Exp Orthop. 2023 Apr 14;10(1):43.

Tsantes AG, Loukopoulou I, Papadopoulos DV, Trikoupis IG, Sokou R, Tsante
KA, Mantzios PG, Nikolopoulos GK, Koulouvaris P, Houhoula D, Piovani D,
Papagelopoulos PJ, Bonovas S, Tsantes AE. Fibrinolysis shutdown and elevated
D-dimer levels have high prognostic capacity for postoperative thromboembolic
complications in patients with bone tumors. J Thromb Thrombolysis. 2023
Apr;55(3):536-544.

Iliopoulou-Kosmadaki S, Hadjimichael AC, Kaspiris A, Lianou I, Kalogridaki M,
Trikoupis I, Touzopoulos P, Velivasakis E, Sperelakis I, Laskaratou ED,
Melissaridi D, Vasiliadis E, Kontakis G, Papagelopoulos PJ, Savvidou OD.
Impact of Preoperative Quality of Life and Related Factors on the Development
of Surgical Site Infections Following Primary Total Joint Arthroplasty: A
Prospective Case-Control Study with a Five-Year Follow-Up. Adv Orthop. 2023
Feb 2;2023:7010219.

Trikoupis IG, Savvidou OD, Tsantes AG, Papadopoulos DV, Goumenos SD,
Vottis C, Kaspiris A, Kontogeorgakos V, Papagelopoulos PJ. Prosthetic
Reconstruction of the Shoulder After Resection of Proximal Humerus Bone
Tumor. Orthopedics. 2022 Nov-Dec;45(6):e335-e341.

Tsantes AG, Papadopoulos DV, Roustemis AG, Trikoupis IG, Piovani D, Tsante
KA, Mantzios PG, Mavrogenis AF, Sokou R, Kokoris SI, Kriebardis AG,
Papagelopoulos PJ, Bonovas S, Tsantes AE. Rotational Thromboelastometry
Predicts Transfusion Requirements in Total Joint Arthroplasties. Semin Thromb
Hemost. 2023 Mar;49(2):134-144.

Tsantes AG, Loukopoulou I, Papadopoulos DV, Trikoupis IG, Roustemis AG,
Goumenos S, Sokou R, Tsante KA, Kriebardis AG, Koulouvaris P, Houhoula D,

IQANNHX I'. TPIKOYIIHX

vil



Piovani D, Papagelopoulos PJ, Bonovas S, Tsantes AE. The Hypercoagulable
Profile of Patients with Bone Tumors: A Pilot Observational Study Using
Rotational Thromboelastometry. Cancers (Basel). 2022 Aug 15;14(16):3930.

12. Tsantes AG, Papadopoulos DV, Markou E, Zarokostas K, Sokou R, Trikoupis I,
Mavrogenis AF, Houhoula D, Piovani D, Bonovas S, Tsantes AE, Tsakris A,
Vrioni G. Aspergillus spp. osteoarticular infections: an updated systematic review
on the diagnosis, treatment and outcomes of 186 confirmed cases. Med Mycol.
2022 Aug 3;60(8):myac052.

13. Savvidou OD, Gavriil P, Trikoupis I, Kaspiris A, Melissaridou DE,
Papakonstantinou O, Korkolopoulou P, Papagelopoulos PJ. Three-dimensional
Printed Endoprosthesis for Reconstruction of the Distal Tibia and Ankle Joint
After Tumor Resection. Orthopedics. 2022 Nov-Dec;45(6):e348-e352.

14. Savvidou OD, Goumenos S, Trikoupis I, Kaspiris A, Melissaridou D, Gavriil P,
Georgoulis J, Papagelopoulos PJ. Oncological and Functional Outcomes after
Hemicortical Resection and Biological Reconstruction Using Allograft for
Parosteal Osteosarcoma of the Distal Femur. Sarcoma. 2022 Jun 2;2022:5153924.

15. Tsantes AG, Papadopoulos DV, Trikoupis IG, Tsante KA, Mavrogenis AF,
Koulouvaris P, Vaiopoulos AG, Piovani D, Nikolopoulos GK, Kokoris SI,
Bonovas S, Papagelopoulos PJ, Tsantes AE. The Prognostic Performance of
Rotational Thromboelastometry for Excessive Bleeding and Increased
Transfusion Requirements in Hip Fracture Surgeries. Thromb Haemost. 2022
Jun;122(6):895-904.

16. Tsantes AG, Trikoupis IG, Papadopoulos DV, Goumenos S, Piovani D,
Nikolopoulos GK, Gialeraki A, Bonovas S, Papagelopoulos PJ, Kontogeorgakos
VA, Tsantes AE. The Safety and Efficacy of Tranexamic Acid in Oncology
Patients Undergoing Endoprosthetic Reconstruction and a ROTEM-Based
Evaluation of Their Hemostatic Profile: A Pilot Study. Cancers (Basel). 2021 Aug
5;13(16):3951.

17. Tsantes AG, Papadopoulos DV, Trikoupis IG, Goumenos S, Piovani D, Tsante
KA, Mavrogenis AF, Vaiopoulos AG, Koulouvaris P, Nikolopoulos GK,
Papagelopoulos PJ, Bonovas S, Tsantes AE. The Procoagulant Effect of COVID-
19 on the Thrombotic Risk of Patients with Hip Fractures Due to Enhanced Clot
Strength and Fibrinolysis Shutdown. J Clin Med. 2021 Jul 30;10(15):3397.

IQANNHX I'. TPIKOYIIHX
viil



18.

19.

20.

21.

22.

Tsantes AG, Papadopoulos DV, Trikoupis IG, Tsante KA, Mavrogenis AF,
Koulouvaris P, Piovani D, Kriebardis AG, Gialeraki A, Nikolopoulos GK,
Bonovas S, Papagelopoulos PJ, Tsantes AE. Rotational Thromboelastometry
Findings Are Associated with Symptomatic Venous Thromboembolic
Complications after Hip Fracture Surgery. Clin Orthop Relat Res. 2021 Jun 2.
Tsantes AG, Trikoupis IG, Papadopoulos DV, Tsante KA, Mavrogenis AF,
Koulouvaris P, Savvidou OD, Kontogeorgakos VA, Piovani D, Kriebardis AG,
Bonovas S, Papagelopoulos PJ, Tsantes AE. Higher coagulation activity in hip
fracture patients: A case-control study using rotational thromboelastometry. Int J
Lab Hematol. 2021 Jun;43(3):477-484.

Markatos K, Savvidou OD, Foteinou A, Kosmadaki S, Trikoupis I, Goumenos
SD, Papagelopoulos PJ. Hallmarks in the History and Development of Total Hip
Arthroplasty. Surg Innov. 2020 Dec;27(6):691-694

Savvidou OD, Kaspiris A, Trikoupis I, Kakouratos G, Goumenos S, Melissaridou
D, Papagelopoulos PJ. Efficacy of antimicrobial coated orthopaedic implants on
the prevention of periprosthetic infections: a systematic review and meta-analysis.
J Bone Jt Infect. 2020 Jun 27;5(4):212-222.

Savvidou O, Liontos M, Tsantes AG, Papadopoulos DV, Trikoupis IG, Patapis P,
Papagelopoulos PJ. Endoprosthetic Reconstruction of Type II Pelvic Resections.

J Long Term Eff Med Implants. 2020;30(1):69-76

IQANNHX I'. TPIKOYIIHX

X



[MEPIEXOMENA

MHNEPIEXOMENA 1

I. TENIKO MEPOX 3

1. Avatopio opkng {ovmg 4

L0 ELOO@YPH ...ttt ettt et e b e e e et e s et e eae e bt enb e s e e nb e neeeteebeenbeennas 4

1.2 OOTIKEG GOLLEG ..ottt et ettt ettt ettt e et e et e ehe e e bt e et ene e e et e e e e eseeeneenneenseenees 4

N U ¥ 1 RS URS 4

1.2.2 CQOTEAGLTY] coeeeeteteete ettt ettt ettt ettt et et e e e e bt e s bt e bt e bt et e eaeeebeeeb e et e e beenneenteeneas 5

1.2.3  EYY0C BPOYLOVIO ettt ettt ettt ettt s b e a ettt et ae et e b et enaeeaeas 6

1.3 MOUTKEG OOMES ...ttt ettt ettt b et e st e ese e eateebeesbeenseesseeneeas 6

1.3.1  TIpOGOIOL LOEG TOV BMPOKOL.....euveerreenrieerieereetiesteereereeereeetesteesseesseeseessesssessaesseesseessesssesses 7

1.3.2  On{CO101 HOEG TOU ODPOICOL ...vvererenrienreenieeeteeeiestteteeteeetesesesseesseenseesessseessessaesseensenssesssessnes 8

133 QUOPBPOYNLOVIOU UG w.nveeneieneieneeeiieeiteetietteteeteeteeeeeeseesseesseesseeseenseensesseesseanseenseensesnsesnsesneas 8

1.4 APOPDOELG KOL GOVOEGIUOL. ...ttt eneenne e 9

1.4.1  AKPOPIOKAELIUKT] GPOPEOT c.eeineiiiietieiieie ettt ettt ettt see et et enee e st e saeeneeans 10

1.42  TANVOPBPOYLOVIO CLPOPMIOT -eneeieietietieteeie ettt ettt et ettt estee st e seeeeeeteeneeeseesaeeneeans 10

1.5 APYPELO KL INEDD Ol ettt et e et e et e et eensaeessaeensseensaeenneeens 11

T N 1 PSR SRTSUPSRRUSt 11

1.5.2  INEUPO ceeeieeiieeiie ettt ettt et e st e et e et e st e e sa bt e sabeesa bt e e abeesnbeesabeesabeeenbeesabeennneen 11

2. Eppropnyevikn opov 12

2.1 ELOOPOYR .ottt ettt ettt 12

2.2 KIVHTICOTHTO N ..ottt ettt ettt et naeeeae e 13

2.2.1  MNYOVIOHOGC KAEIGTNG OADGOD ...eeeieneienteenieeiieeieeeteeeteenteenteenteeseesseesueenaeeeeenseeneeeneenseenneans 13

2.2.2  TANVOPPAYLOVION COVOEGILOL «.eeeneieneieneeeneeeneeeuteeseenteenteenteensesseesmeesseenseenseenseeneesseenseenseans 14

223 AEITOUPYIO TOV HOMV weeeerieenrierieeeieeeieeesieeeteesseessseeasseesssesasseesssesssssesssesssssessssessssessseees 14

3. Mvookeretikn Oykoroyia 15

3oL ELOOYPYH. ..ottt et ettt e ettt ettt e et e et e e ettt e enbeeenteeenteeen 15

3.2 ETCUONIOAOYVIO ...ttt et ettt e ba et e e sseeseesseensesnseensene e 15

3.3 [laBoloyikn pva10l0yio. Koi PIOAOYIKH GOUTEPLPOPQ..........ccceeueriaeeieeieneenieniesieeieeieeieneenie e 17

3.4 MeTGOTOCN UDOTKEAETIKGIV OYPKDV ...ttt sttt bttt 18
IQANNHZ I". TPIKOYIIHXE



3.5 ZTOOIOTOOTION ...ttt ettt ettt 19

4 Eneppaocerg oudowong péhovg (Limb salvage Surgery) 21
4.1 TOTOPIKI] OVOOPOUN. ..ottt ettt ettt eeae s 21
4.2 Evdompobioeis ko epoppoyés tpiodidarotng eKTORWONS otig EXEUPATEIS 160WONS HEAODS22
4.3 Ensufioeis 5160w0ong HEAODS: OYKOL EYYOS PPOYIOVIOD ... 24
4.4 Ereufaoceic 0160wans HeA0VG: OYKOL WUOTACTIIG .........veevveveeeiieeieeieeeieesieeeie e 31

I1. EIAIKO MEPOX 35

5. Ereppaceig ddomong pérovg 36
5.1 MvoGKEAETIKOT OYKOL EYPUG PPOJIOVIOD. ...ttt ere e 36

TR B B 2T 10 2 PSSR 36
S5.1.2 YIUKO KOL LEDOGOL .ttt et eieett et et eeteeete et e st e sae e et e e eneeeneesteenteenseenaesneesneesseenseenseenes 37
513 ATUOTEAEGUOTO ettt ettt ettt et et e e ee e e bt e s bt e bt e et emteeaeesae e be e bt embeemteeseesbeesbeenbeeneeenes 43
BTN B 116 o 1 o1 3 OO 47
5.1.5 ZUUTTEPOIOILOTOL «eevvveeneieenireeieeeite ettt ertteestteestteestreessteenseeesssaensseessaensseessseensseessseensseessseensseenns 50
5.2 OPKOU WUOPAIIVIG .ottt ettt ettt ae et e et e et et e staeeae s eneas 50
5.2.1 BUOOYYT contteetiteiieeite ettt ettt ettt ettt ettt ettt e bt e et e e s bt e e st e e bt e eabeessbeesabeesabeesaseesabeennnaens 50
5.2.2 AGCOEVEIG KO LEBOBGOU ..e.vveenvieeiieiieeiieeteeie et eteetestesteesaeesaeesaeesaesseesseenseensesssesssesseesseenseensennes 51
5.2.3 ATLOTEAEGILOTO . .vveeveeeeetentetente st et euteet et et e ste st e ebeebeeet et eatesbesbe s bt ebeeatentemtenaenbesbeebeensentennenaens 55
5.2.4 ZOGNTINOM ettt ettt ettt ettt ettt e b ettt et b e bt bttt be et b e bt bt et et eae st 56
5.2.5 ZOUTTEPGOLLOTOL «.eveneeenteeteenee et eeee et et e et et e eeteeseeeseesbeeaeeneeemeeemeeeseenseenseanteemsesseesseesseeseenseenes 57

6. Tlepiinyn 59

7.  Summary (ITepinyn ota ayyikd) 61

I11. BIBAIOT'PA®IA 63

IV. AHMOXIEYMENEXZ MEAETEX AIIO TH AIAAKTOPIKH AIATPIBH 84

IQANNHZ I". TPIKOYIIHXE



|. TENIKO MEPO2

IQANNHX I'. TPIKOYIIHX



1.Avatouia wpknc {wvng

1.1 Eloaywyn

To dve dxpo apbBpdveton pe 10 VIOAOWTO COUN OTNV TEPLOYN TOL Ouov. H
OTEPVOKAELDIKT| APOBP®GN 0moTEAEL TO LOVOOIKO OGTEVO GTOLYEID TTOV EVMVEL TOV KOPUO
TOV GOUATOG UE TO v Akpo. [Tap’ A0 TOV 1 GTEPVOKAEIIIKT KOL 1) OKPOUIOKAEIDIKT
apBpwomn, amotelobv avamtvélodoykd avtifeteg apbpdoelc, kot ot dvo dabétovv
woxovopvo dioko Kot voyovopwvn apBpikn emedvelin. H apBpwon tov ®dpov
eEoopaiilel ol peydAo gvpog Kivnong 6to dve dxpo, Yeyovog OU®S mov KobloTd Tig

AVATOIKEG OOUEG TNG OHIIKNAG {OVNG 0pKETA EVAMMTEC.

1.2 OoTikéC SopEC

1.2.1 KAelba

H «)elda amotelel kolvdpikd ootd oynpatog ‘s’. Ot avatopkés TapaArayEg TOv
oYNUOTOG TNG deV elval OTAVIEG KOl TEPIAAUPAVOLY TEPITTMOGELS E PLEYOAN KLPTOTNTA
KaOAOG Kot TEPUTAOGEIS TOV TO 06TO spupavilel oxedov v oyual. Ot avotoutcég
TAPOAAAYES TOV GYNUOTOG £XOVV UEYAAN OMUAGIN KOTA TNV OTEWKOVION TOL 0GTOV,
KoOdg pmopel AovOaopuéva va EpUNVELTOLV MG OCTEOMVKMVTIKES 1] OGTEOAVTIKES
eotieg. To éom 1 oTEPVIKO AKPO TNG KAEIDOC £Vl KVPTO TTPOG TO EUTPOG, KO KATOANYEL
va AapPavel Tpyoviky popen oto onueio mov apBpmdvetor pe t AP Tov oTéEPVOU,
evd 10 €€ MUoL ToLv 00TOL gival KoiAo mpog ta €M, Kol OMOTAATOVETOL GTO
AKPOUOKO GKPO, OTTOL eR@avVIfeL pa pkpr| ofdA axpopoky apdpikn emedvela. Xto
¢E® NUIOL TOV 06TOV TOPATNPOVVTAL ETICNG OGTIKG GVUOTO, GTO OTO10 KATOPHOVTOL
g 2. H dvo emedvelo Tov 06100 sivar opodn kot Bpioketar oxptpodc K4Ttom omd 1o
Oépua, VO 1N KAT® eMPAVELD TOV lval Tpayeia AOY® T®V 10YVPDY GLVOECUMY TOV
EVAOVOLV TO 0GTO LE TNV TPAOTN TAELPA

EpPpvoroyikd n kieida mapovotdlel dvo 1dwotepdtnTeg. Apyikd, oVOTTOCOETAL OO
pilo. EmELGLOKN TAGKO, TN CTEPVIKN KOl EMELTO, 1) OGTEOMOINGCT TNG YIVETAL KUPIMG

VUEVOYEVAG.
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1.2.2 QuomAdtn

H opomldtm amotelel Evay Tpry@vikd 00TIKO GYNUOTIGUO LLE TETUYVOUEVO TEPTYPOLLLLLOL
Kol Aemtotepa Kevipika onueia. Bpioketonw oty omicho €m empdveia Tov Bopaxa,
KatoAapPavovtag v empdvela omd v 2" wg kol v 7" mhevpd. H payaio empdaveld
™me, yopiletar amd v opomiatiaio dkavBo otov vrepakdviio Kot Tov vrokdvoo
BoBpo. To Gve yelhAog, TO OKPOWUIO, N OUOYANVY, KOlL 1 KOPOKOEWNG amdOLON
ATOTEAODV OVOTOLKOVG GYNUATIGLOVG UE 1O10{TEPO KAIVIKO EVOLUPEPOV.

Avo yeihog: AxpiPag ent T éom ™ PAomNg TG KOPOKOEWBOVS amdPLoNG, PpiokeTal M
VIEPTAATIO EVTOUN, 1] OTtoio pmopet vo epgavileTon o€ dtdpopa LeyEOn Kot e Totkilo
BaBoc. 'Exovv meptypapel TOUAG(IOTOV 5 avatopkés TapaArayés, Le adtr, OLOS, TNV
omoia 1 vepmAdTIo EVTOU AapBavel yapoaktnplotiko oynua “U”, va gival ) cuyxvotepn
KaL VoL 0popd TEPLecOTEPO amd 10 40% TV avOphmmv >,

Axpopo: H opomlatiaio drxovOo katd Ty mopeio TG amd 10 £0m TPOg T0 £EM YEIA0G
™G OUOTAATNG, KAUMTETAL, KOl KATUANYEL 6TO GYNUOTIGUO Tov akpopiov. [Tapd to
6voud Tov, To aKpOULo deV amoterel TO o akpaio onueio ¢ dpBpwong Tov MUOvL.
Avtifétmg, 1o €M ¥EIA0G TOL AKP®ULKOD AKPOL TNG KAEIdG Bewpeitat, avatouikd, To
mo akpaio onueio g dpbpwone. Ta tov oynuaticpnd tov axpopiov, moAlamiol
TUPNVES OGTEMONG EVOVOVTOL UEYPL TNV NAKio TV 25 etdv. ApylKd, Ol TLPNVES
ootémong oynuatifovv to Tpodcho, To PEGO Kol To omicOlo TUNUA TOV aKp®piov, To
omoio 6TV GLVEXELD GLVEVAVOVTOL oYM paTilovTag TV TeAkh 06Tk Sopn 6. EmmAéov,
N KAion Tov akpopiov propet va eppavicet tpelg tomovg: Tomog I, eninedo, kot apopd
10 10% mepimov Tov avBpomwv, Tomog 2, Kuptd kot mapatnpeitar oto §89% mepinov
v avdporov kat TOog 3, aykioTpmtd Tov epeavifetal 6toug vdromovs . To cuyvé
OVOUOAO, OVPAI0 TUMLO TOV OKPOUIOL KOADTTETOL OO TOYD GTPAOO TEPLOGTEOD, TO
07010 GTO AVATEPO TUNLO TOV EMKAAVTTETOL OO TUKVO GUVOETIKO 16TO.

Quoyavn: To é€m yelhog ¢ opomidtng oynuoatiCet v ®poyAnqvn, mn omoia
Tapovctélel EMEMTIKO oyfua kot kKotahapPfdvel empdveta 6-8 cm? 8 . Katwdev tov
KEVIPOL TNG OUOYANVIG, L0 SLOKPLTH DTEYEPCT TOL OGTELVOL TLOUEVA TS OUOYAVIG,
oymuatiCel wo evdidxpin Sopn mov ovopdleton eV TS mUoyARvng >0, Avadey ¢
OUOYAN VNG TapatnpeiTal £vo avaTopko evdooapOpikd atoryeio, TotkiAng poppoioyiag,
10 0Oi0 OVOUALETOL VITEPYANVIO GV KOl AOTEAEL TO OMUEl0 EKPLONG TOL TEVOVTA
™G HOKPAS KEPAANG TOL OKEPAAOVL, evd e€mapBpikd, £vo eKOTOGTO KAT®OEV NG

OUoYAN VNG avayvopiletotl To vroyAnvio eOpa, oNUelo EKEVOTG TG LOKPAS KEPOANG
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0V TpKEPaAoL pods. H apbpkn empdvela g opoyAvng eppaviCer 4-8° onicHa
KAion, yeyovdc mov mpodwabétert omv euedvion mpodchiwv  eCopfpnudtov ™G
yAnvoBpayoviag apBpwonc.

Kopaxogdng amdpuon: H kopakoeidng andpuon PBpicketat dvwbev Tng ®poyAvng kot
poPardel mpog ta eumpog Ko EEm. To oynpa g potdlet pe papeog TTnvov, on’ OTov
éhafe kot to dvoud TG Amotedel ONUOVTIKO OVOTOUIKO oTolyEio, KobBmG 6e autiv
EKQLOVTAL KOl KOTAPVOVTIOL GUVOECUOL, Ol omoiot cvuPdAiovv KabBoploTikd o1

otafepdtnTo TG ApOpmong Tov dUov.

1.2.3 Eyyug Bpayxlovio

To eyyvg Bpayovio amotereiton amd v KeQAAR, TV omoia yYwpilel amd To VITOAOUTO
0670, 0 avaTopKOg avyévag. H kepan tov Bpaytoviov amotehet tnv apbpikn empdvela
ko katoAapfaverl epPoadov 20-30 cm?. And Tov avaTopikd avyivo Tov Ppaytoviov
SEpYovTal apKETA TPOPOPOpa ayyeio, to omoia e€oc@aiilovv TV aludTOoN NG
KEPOAMG. Baoikd avatoptkd oynuotikd amotedel 1 adAAKO TOL TEVOVTO TNG UOKPAG
KEPAANG TOL IKEPAAOV HVOG, 1| 0TToio KOAVTTETAL OO TUKVO VOXOGVOPIVO 16TH KOt aTd
v omoio Siépyetar o opdvopog tévovtag! 2. Emi to ektdg THC avhakog avaryvmpiletat
To peilov Bpayidévio OYK®ua, oNUeio KaTdpuons TV TeEVOVI®V ToL VTepaKaviiov, Tov
VILAKAVO10V Kol TOV EAAGGOVOG GTPOYYVAOL HLOC, EVM €M TOL £6M TO LGSOV Bpayldvio
OyKopo, oNUEID KATAPLONG TOL LTOTANTION PLAC. Kdtm amd v Bpaytovio Ke@ain, To
avOEEPESTEPO oNUELD TNG d1dpuoNg Tov Ppoytoviov 06ToD, OVOUALETOL XEIPOVPYIKOC

aEvac, AOym TG GLYVAG ELPAVIONG KATAYULATMV GTO GVLYKEKPLEVO onueio 12,

1.3 Muikec Sopuec

O opog amoteAel v mo elebBepa kvoduevn dpbpwon oto avlpdmivo copa. H
yAnvoBpayovia dpBpwon pmopel vo EKTEAECEL, LE PEYAAO €0DPOG Kivnomg, KApym,
EKTOAGY], TPOCAYOYT, ATOYOYY, £60 Kat £E® oTpoen'*. Extdc e KivnTikdTnTag ToU
v GKpov, ot Vg TG ®MKNS {DOVNG GUVEIGPEPOVY CTUAVTIKE GTNV 6TOOEPOTNTA TNG
apbpwonc. H Pacwkn pvikn opddo g opkng (dvng meptAapufavel Toug Hog Tov
oTPOoP1KOV TETAAOL (VITEPAKAVOL0G, VTTAKAVOL0G, ELAGGOV GTPOYYVLAOG KO VITOTAATIOS)
1516~ Froug vmoOrowmovg pug tov ®uov mepthapfévovrar ot peilov ko EAacGov

BpaKiKdS, 0 OEATOEIONG, 0 TpameloeldNg Kot 0 TPOchiog 0dovimTos. Epfpvoroyikd, 1

avATTLEN TOV HLOV TOL AVOL Kol KAT® Gkpov, epgoaviietor katd v 7" efdopdda g
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eUPPLIKNG avATTLENG, OOV UECEYYVUATIKA KVTTOPO HETOVAGTEDOLV GTNV TEPLOYN

AvATTLENG TOV AKPOV KOl SLAPOPOTOLOVVTOL GE HVTKA KOTTapa. Ot HdEg TG MMKNG

(VNG oymuotilovTol Vopitepo, GUYKPLTIKG E TOV POES TOL Ao ckEAOVG! .

1.3.1 MpooBlol pueg tou Bwpaka

O petlov kot eAdoocwv Bmpakikds, 0 VITOKAEIGIOC Kot TPOGHI0¢ 000VTMTOS EKPHOVTAL

amd Tov aEOVIKO OKEAETO KOl KaTophovion otV okn {ovn, cuppdrioviog 1ot otV

Kkivnon Tov ave dKpov.

O peilov 0mpaxikdg LG amoTedel Eva LeYAAO TETAOTUGUEVO LVTKO GYNUATIOUO
oV KoAOTTEL TNV TTPOctia kKot dve mAevpd tov Bdpoka. H otepvomievpikn
KEQPAAN TOL CLUPEAEL GTO GYNUOTIGLO TOV TPOGHIOV TOYDHUOTOS TNG LAGYAANG.
EmnAéov, oe cvuvovacud pe tov mopaxkeipnevo d0eAToedn po, oynuatiCoov v
OmPaKodEATOEIOIKN OAOK, EVTOG TNG OTOl0Gg TopevETUL 1 KEQUAMKN OAEPa. H
KOpla Aertovpyio Tov oG, GLVIGTATOL GTNV TPOGOUYWYN Kol £5 GTPOPY| TOL
Bpayioviov 06To0 Kot 6TV TPOG T EUTPOS KOl KAT® EAEN TNG OUOTAATNG.

O eldoowv Bwpakikdc pug KOAVTTETAL GXEOOV €& OAOKAN POV and Tov peilova
Oopokud. ‘Exel tpryovikd oynuo Kot eKQUETOL KOVTO GTOLG TAELPIKOVG
xOvopoug g 3" -5" mAevpdc. H xdpia Aettovpyion tov meprhapPdver v
otafepomoinon T™C OUOTANTNG, KATd TNV €KTAoT TOV Gve AKpov, Kol TNV
avOYmoN TOV TAEVPOV, KATd TN Pabid elomvon.

O vrok)eidog pog Ppioketar akplPdg Katow amd v KAEda kKo og Béom
avdmovong tov akpov, £xel oxeddv oploviio oynua. Kopia Asttovpyion tov
amotelel  KaBéAKvon/cTabepomoinon g KAgldoc, Katd tnv Kivnon Tov avem
GKpov, KaBmG Kot 1 TPOGTAGIN TOL VITOKAEIOIOV AYYELOVELPDOOVS OELATIOV.

O 1p66010G 060VTMTOG HVG amoTEAEL Eval 101ATEPA IGYVPO LV TNG OKNAG CDOVNG.
[Topovcidlel moAlomAd onpeic TPOGELONG, TNV TPOGHLN EMPAVELL TOV £6®
¥eIAOLG TNG OUOTAATNG, KaODS Kot TG KAT® Ywviag avtns. H xbpla Aettovpyia
TOV TEPIAAUPAVEL TNV GTPOPN TNG OUOTAATNG, MGTE VO ovOymBEl | opoyAnvn,
otav 10 Ppoytovio avoymvetol Tave ard 90 poipeg. EmumAiéov, copfdaiel ot

OLYKPATNON TNG OUOTAATNG 6TO BpaKikd TolymuUa.
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1.3.2 OnioBlol pvec touv Bwpaka
ErtutoAnic oudda
o O tpameloeldns oG amoterel LeYAAO, TPIYOVIKNG LOPPNS L, TOL KOADTTEL TV
omicO EMPAVEIDL TNG OVYEVIKNG HOIPOS TNG GMOVOLAIKNG GTNANG Kol TO
AVATEPO TUNUO TOL KOPUOV. XVVIEAEL GTNV avApPTNON TOL VO GKPOL KOl
ouvoéel TV opkn {ovn pe to kpavio kot T 6movdvAkn otAn. Ot iveg Tov
yopilovtar oe Tpelc ouddec. Ot Katovoeg cvuPdrlovy GTNV avOY®OON NG
OUOTAATNG, Ol pecaieg otnv EAEN AVTNHG KOt Ol OVIOVGEG TNV KOOEAKLGN NG
OUOTAATNG.
e [Ilatdg paylaiog, amoterel TAATO pv, GYUOTOG PEVIAALNG, O OTOI0C CLUVOEEL
angvbeiog 10 Opakiko Toiywpa e To fpaytdovio 0otd. XTi¢ facikég Asttovpyieg
Tov mepAopPdvovior 1 €KTOGN, M TPOCOY®YN KOl 1 £0® GTPOPY] TOL

Bpoyroviov, KaBdg Kot 1 TPOG TAL KATO GTPOPN TNG WUOTALTNG.

Ev tw Bavel ouada

o Avelktnpoc ™G opomAdtne. O pug cuvdéel TG €YKAPGLEG AMOQUGELS TV
AVATEPOV OVYEVIKOV CTOVOVA®V HE TO Gve, €6m Yelhog TG ®UOTAATNG.
Boowkég Aettovpyieg Tov Huog amoTeAOVV 1) 6TOHEPOTOINGT TG OUOTAATNG Kot
1 GTPOPY| AVTNG, LE TEMKO OMOTEAEGLOL TNV HETATOTION TG ®UOYANVIG TTPOG TAL
KATO.

o PopPoedne. Amotereiton and tov peilova kot ehdocova popposdn pv, ot
omoiot dgv gtvan mavtote drakprrol peta&y Tovs. Exouvv popfoedés oynmua kot
ektetvovtal omd tov omovovAovg PEYPL TO €0 YeIAOG TG wpHOTAATNG. Ot pieg
aoKOOV GTPOPIKEG KOt SLUVAUELG EAENG OTNV OUOTAATT, EVED GE GLVOVAGUO L
Tov TpOcHlo 000vIMTO GLUPAAAOVY onuAVTIKA otV otabepomoinon g

OUOTAATNG 6T0 BwpaKkd ToiywLLo.

1.3.3 QuoBpaxLoviot pug

AgAtoeibnge
Amotedel mhotd Ko woyvpd Hu, 0 omoiog kaAvmTEL TNV EpOBpmon TOL MOV
TPOGIIBOVTAG TNG TO YUPOKTNPLOTIKO ATOGTPOYYVAEUEVO oynpa TG. O pog yopileton

O€ TPELG LOIPES, O1 OTTOIES UITOPOVV VAL OPOLV £iTe awTOVOUX £ite Gav cuvoro. Katd tnv
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TOVTOYPOVI GUCTOGT] TV TPLOV LOPOV TOL dEATOEW0VC, 0 Bpayiovag andystat. [Tapd
NV KaBoPIoTIKY GUUPOAN TOL GTNV ATAY®YN TOL Ppayloviov, 0 SEATOEIONG OV pumopel
va eKTeEAETEL amaywyn tov dkpov amd Tig 0-15 poipec. Katd tv anaywyn o€ avtd 10
€0POG, 0 LILEPAKAVOLOC HUC OVOAAUPAVEL VO, EKTEAEGEL TO LEYOADTEPO £pYO0. Mol akOpLOL
ONUOVTIKY] AETOVPYiO. TOV OEATOEOOVG amOTEAEL 1 KAONA®ON NG KEPAANG TOL
Bpayloviov onv opoyAvn Kot 1 amotpom e€opfpnotoc, Kotd v aviymon Bapovg

Kol KOTd 1 S10PKELN TNG EKTEAECTG TV KIVI|CEDV TOV AV AKPOUL.

Meilov otpoyyulog

Amotelel OmOGTPOYYVAEUEVO L, O OMOI0G (QEPETOL TTPOC To £6M. XVUPAALEL GTO
oYNUATIcUd ToL OGOV TOYMUATOG TNG HACKAANG, €V  KOPLL Agttovpyio. TOL
owviotd M €ow oTpoen Tov Ppayloviov. Amotelel, emiong, TOAD OMUOVTIKO

0100epOTOMTIKO GTOLYEID TN KEPAANG TOV Bparyioviov VoG TNG OUOYANVIG.

MUecC otpo@LkoU TTETAAOU TOU WUOU

O vrepakavOlog, o vrakdvoiog, 0 EAAGGOV GTPOYYVAOG KOl O VITOTAATIOS ATOTELOVV
HLIKY opdda 1dtaitepng onpaciog ywo v dpbpwon tov dpov. Ot téoceplg poeg
EVOVOVTOL oYNUATILOVTOC £VOL LVOTEVOVIMOES TETAAO, TO OMOI0 KOTAPVETOL TPOGO1L
T0V peilovog Ppaytoviov oyK®paTog Kot ovopdleTot Tpoekd TETAAO Tov ®pov. Kdpla
Aertovpyio Tov amotedel 1 GTPOPIKN Kivnon Tov Bpaytoviov, evd kabopioTtikdg eivat o
poOLoc Tov otV otabepomoinon g YAnvoPpaydviag apbpwong, dttnpdvtag TV
KePOA TOov Ppayoviov e KATAAANAN B€om, doTE vo cuyKpoteitor €vidg NG
Ko dTTag TG OpoyARvng &1,

O vrepakdvOiog g evtoniletat otov vepakdvOio foBpo. O vakdavOiog, mov amoteiel
wyVpo €Em otpoéa, evromiletan emt o €00 TOL vaKAvOL BoOpov. O ehdocwv
OTPOYYVAOG aOTELEL LOKPOGTEVO PVIKO GYNUOTIGUO, TANPMG EXKOAAVTTOUEVO OO TOV
dedtoedn pu Kot cvuPdriel oy €€ otpoen Tov Ppayloviov kabmg Kol otV
npocay®y”n Tov. O VTOTAATIOE, AMOTEAEL TPLYOVIKOD GYLOTOG LV, TTOV EKTEIVETOL GTNV
mAevpikn poipa g opomids. Baocwm Asrtovpyion Tov amotehel 1 oTpOPN KoL 1|

amaryoyn tov Bpaytoviov 2.

1.4 ApBpwoelg kal cuvdeouoL
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1.4.1 AxpwulokAelSIKA apBpwaon

H axpopokn, arotedel pia oxetikd amin, dopkd, apbpwon, n oroia amotedeital amod
éva. oToLElmon apbpwd dioko kot ot apfpikéc empdveleg TG KAAVLTTOVTOL OO
woxovdpvo 1616, Ot apOpikés empavelsg mopovctdlovv opoAd, ofdl oyfua 2.
Emumiéov, ot apBpiéc empdveleg dev £x0uv KAOETO TPOGOVATOMGO, Le TNV apOpIKn
EMPAVELD TNG KAEIOG Vo TapoLGLALEL OVPAIO TPOCAVATOAIGHO KOl OVTH TOV OKPMUIOV
KPOVIoKO. ZuvOesKd, Tov apfpikd Bodaka TG akpotakng apdpmong evieydouvv, 6To
ovpaio KOl KPOVIOKO TUAUO TNG, Ol VM Kol £00 OKPMOUIOKAEOKOL GUVOEGUOL
avtiotoya. Emmiéov, n apBpwon otabepomoteitar and Tov 163VpO KOPAKOKAEOKO

GUVOEGLO.

1.4.2 TAnvoBpaxlovia apBpwon

H yAnvoBpayovia apBpwon amotedel v mo eledBepa kivodpevn apbpmon tov
avOpOTIVOL CONOTOC. ZTO PEYEAO €0pOg Kivnong SVUPALEL GNUOVTIKG 1) OVOVTIGTOLY IO
™G EMPAVELOG TOL €YY0OC Bpayloviov, 6e oyéon pe avth ™S opoyAnvng. Emmiéov, o
EKTETOUEVOG apOp1KOC BOANKOG, GE GLVOLAGUO LE TO YOAUPO CLUVOEGUIKO GCOUGTNUO TNG
GpBpwong, emttpémovy TV aKOpa o EAeVBEPN KivNoT. ZUVERMG, Ol LOEG TNG TEPLOYNG
amoTeAOLV 10 factkd otadepomomTikd oTotyeia TG dpBpwonc, yeyovog mov eényel v
emppénelo g apBpwong oe e€opHpnuata.

To mpocblo tolymua Tov apbpucod BvAdkov evioybetar amd tov YANVoOPpoyLOVIo
oLVOEGLO, 0 omoiog ywpileTal o€ TPELG Holpeg : v, péon kot é6m poipa. H avadtepn
poipa eKQOETOL OO VIEPYANVIO GUMO Kot dto Tov peilovog Ppayloviov oyKOUATOG
KatopveTor avmbev 100 €Adocovog Ppayloviov OYKOUOTOG, EVAD GLYVE TOPEVLETOL
TOPAAANAQ e Pikpr cLVoO0 aptnpio. Bacikn tov Asttovpyia amoteAdel ) omotponr Tov
eCopOpnuotog e Ppaytoviov Ke@aANg katd v €E® GTPOEN Kol KATA TV ovpoic

petatomion’>

. H péon poipa tov ocuvvdéopov, amoterel éva eupd Kot oD
oYNUOTIGUO, 0 0TT010G EKPVETAL AKPPDG KAT®OEY TG dve Hoipag Kol KATAQUETOL GTO
éom yethog Tov gldccovog PBpaytoviov oykodpatos. H amotpormn tov e€opOpnpotog
KOTO TNV amay®yn Kot E£® 6Tpoen Tov Ppaytoviov amoteAel T Pacikn Aettovpyio TOv
2 H éom poipa tov yAnvoPpoaytoviov cuveécov, amotedel cvvdeopikn Soun pe
peyaro mhdrog. H éxpuon tov givar cuyva dutAn, amd 10 €60 Kol TO KOIAMAKO Oplo TOL

apBpkov yeilovg. Katapietar 6to é6m yeilog T0V EAAGGOVOG Ppayloviov OYKOUOTOC,

poli pe ™ péon poipa, kaB®OG Kot GTNV TEPLOYN TOV YEPOVPYIKOD CUYEVE TNG
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Bpaydviog kepains. H amotponn tov €&apbpnpotog oe amaywyn kot €@ otpoen
arotelel T Pacikn Tov Asttovpyia.

Ot tevovTieg poipeg TV GYETIKA Ppay€wV LMV TOV GTPOPIKOD TETAAOV, EVAOVOVTOL
IMUOVPYDOVTOG £V LVOTEVOVTIO GYNUATIGHO. To 6Tpo@iKd avtd TETOAO KOADTTEL TN
paytaio, TNV KOTAOKN KO TV KPOVIOK Loipa g apHpmong Tov MoV Kot KoTopOETL
oe tpia onpeio Tov peilovog Ppaytoviov oyK®MpaTog KabmG Kol 6To EAAGGOV Bpaylovio

dykopa 33,

1.5 Ayyeila kat Nevpa

1.5.1 Ayyela

H ayysioon tg opikng dvng mpoépyetar amd v aoptn, UEGH TNG OPLOTEPUCS
VIoKAEIdIOoV apTnpiag, Kot amd TV PpoylovokepaAikn, n omoia dtakAadileTar otV
oe&l vmokAeidlo aptmpio. Ov 000 vmokAieidieg aptnpieg petovoudloviol oe
paoyoAoies, aeov OEABovy, KAT®OeV TG TPOTNG TAELPAS, Ot pHooydAn. H
pocyoitaio aptnpio dSiEPYETOL KATO 0md TOV ELAGGOVA BmPOKIKO LV Kot Yopnyel Tov
onicO1o Kot Tov TPAGH0 TEPIOTOUEVO KAGOO, Ol OTTOI0L TAPEYOVY TNV CLUATIKY] POT|
otov ®po. KAdodo g poaoyoraiog aptnpiog amoteret, emiong, n vromAdtio aptnpia, n
omoia, apov SIEADEL KAT® oo ToV EAAGGoVa BmPOKIKO L, AUATMOVEL TOVG VITOTAATIONS
HUG KOU TOV VTOAOITOLG HVG NG pdyng ko g omicbog Owpaxikng yopag. H
poocyoioio aptnpia, agod e£€A0eL amd TO KOTOTEPO OPLO TOL EAACCTOVOC BPOKLKOD
Hooc, petamintel ot Ppoaytdvio aptnpia, n 0Toio OHOTOVEL OAOKANPO TO AVE® AKPO.
Mol pe 0 pHéso vevpo, n Bpoytdviog aptnpio EIGEPYETOL GTN TEPLOYT TOL AYKMVO Kot

drokAadiletan oe wAEVIO KO KEPKIOIKT apTnpic.

1.5.2 Neupa

H vevpwon tov dvo dkpov eEacpariletat amd to fpayidovio TAEya, EVa VEVPIKO diKTVO
nov oynuotifetor and to Tpochia tupata Tov AS5-01 vevpikdv pilav. Ot pilec apov
oLVOLOCTOVY KOl YOTOVV oyNUatilovtag To TP®MTEHOVTIO VELPIKA OTEAEYN, TIC
SLPECELG KOt TOL OEVTEPEVOVTA VEVPIKE GTEAEYT, XOPYOVV TOVG TEAMKOVS KAAOOVG TOV
Bpayroviov mAéypatoc?s2’.

To payraio vevpo g opomAaTNg ekpLETAL amevBeiog Kot emt Ta €KTOG amd v AS pila

Kol TopEYEL VEOPMOGT GTOV OVEAKTIPO UV TNG OUOTAATNG, Kot otovg peilovo kot

ehdocova popfoeidn. To paxpo Bopakikd, mpoepyduevo amd tic AS-A7 pileg, vevpmvel
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tov poctio odoviwtd. To vmomAdrtio vevpo (AS-6) vevpmdvel Tovg vIEPAKAVOLO,
vrokdvio kot vromidtio po. To Bwpaxokothoakd vevpo (A6-A8) vevpavel Tov
avelktpa g opomAdtgs. Ilpogpyduevor amd tov éow dgvtepedovia kKAEO0, ot dVO
depuaTIKol KAGSOL TOPEYOLY OoONTIKY] VELP®OY, GTOV OUO KOl TO avTIPpdylo
avtietoiymc? 0.

To PBpaydvio mA&ypo yopnyel mévie TeEMKOLG KAAOOLS, TO HLOJEPUOTIKO, TO
paoyoAlaio, To KEPKIOWKO, TO HEGO Kol TO ®AEVIO vevpo. H arcOntucn xotavoun kabe
VEDPOV GLUTITTEL LE TOVG HLG TTOL VEVPMOVEL. To pvodepuatikd vevpo (AS-A6) mapéyet
vevpwon otovg Ppoydvio, kopakoPpaxdvio kot Ppoyrovokepkidkd pvue.  To

pocyoioio (AS5-A6) 610 deATOEN Kol GTOV EAAGGOV GTPOYYOAO, EVA Ol VITOAOITOL

TEMKOT KAAOOL TOPEXOVV KIVNTIKT VEVPMGT] GTOVG LG TOL avTipayiov Kol TG AKpog

yelpag’!.

2. EpBlopnyavikn wpou

2.1 Eloaywyn

H apBpwon tov dpov amotehel ToAd Egxymprot| dpbBpwon Tov avBpodmvov copatoc. H
dopn| ™G mapéxel Lovadtkn wwoppomio peta&h ebpovg kivnong kot otabepotntoc. H
nepimhokn avty dpBpwon mpooeipel €vo efapeTikd peydAlo evpog kivnong, o€
oLyKplon pe v avtiotoyn apbpwon Tov 1oyiov, KaAdnTovtog 10 65% mepinov oG
opaipag, 6mov 10 Ppoydvio umopet va kivnbel oe omotadnToTe KatehBvvon avTg ™G
oeaipag 32. To yeyovoc auTd, G GUVSVUGHO LE TNV KALYY Kol EKTOGCT TOL 0yKOVE. Ko
TOV TPNVICUO KO TOV VTIOCUO TOV avTpayiov, TapEXovy 6To dvm GKPo TOAD HeYOAO
gvpog kivnong. Ilépav g Tprodidotatng kivnong, n apbpwon tov dpov, xapn otV
Wwitepn doun TV Poikev opddwv mov v omaptilovv, pmopel va e&icoppomel
duvapelc o€ omoladNToTe GYEOV KaTELOLVET).

Xe apBpmoelg cav ™ yAnvoPpayovia, 1 enitevén evog T060 HEYAAOL €VPOVG Kiviong
etvar dvvatdv va emrevyBel poévo otav to péyebog g Hog apbpikng empdvetlog
dpEpeL oNUOVTIKG atd o Td TS avtioToryng. To yeyovdc avtd, Opmg ennpedletl dpeca
v otabepdtnta g apbpwong. ‘Etot, yio va unv dwatapdocetol 1 otabepdtnta g

apBpwonc, Ba Tpémel n keQaAN TG ApOBpwong va cuumiEleTon oty apHpikn EMPAvELD,
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omwg ocvpPaivel ot yAnvoPpoyovia ApBpwotn, 1 GOUVOEGHOL VO GLYKPATOOV TIG

apOpég emeaveleg, Onmg cupPaivel oe dAdeg apBpdoeLs.

2.2 Kwntikotnta

H xwvntkdémra g dpbpmong tov dpov amotedet Evav cuvdvacud g Kivnong 10co
™G YAnvoPpaytoviog apBpwong 660 kot g opomAdng eni tov Bmpakikov khwpov. H
yAnvoBpaytovia apBpwon emTpEnel TNV amaywyn Tov Bpayloviov péypt tig 120 poipeg,
and to onpeio awto péxpt Tic 135 poipeg, N amaywyn emruyydvetal LEGM TG KIvoNG
¢ wpomAdng >34, H nepetaipm kivnon tov Ppoytoviov og oyéon pe to Odpaka eivat
amotélecpo TG Kivnong g opomAdne, wing oe 6tL apopd v €€m otpoen. H
GUVEIGPOPA TNG WUOTAATNG OTIV GLUVOAIKT avOY®OT TOL VM AKPOL aKoAovbel Eva
YEVIKO Kavova, Katd Tov omoio 1 opomAdn ivoar vrevbuvn yia 1o 1/3 ¢ cuvolikng
avOY GG ToL GKpov 2.

H otepvoxiedin apbpwon emtpénet v avdywon g kAeidag katd 11° -15°,
avaomnaon 15° — 29° katd v omaywyn Tov AKpov Kot GYETIKA evpeia aEoviK GTPoPN

uéypt 40° 3436,

2.2.1 Mnxaviopog KAELOTNC aAUoou

H apBpwomn tov dpov amotelel Evay unyavicpo KAEIGTNE aAvcidag, 6ov, 1 fpoaytoviog
KePoAn Bploketarl viOg evOC GYMNUATIGLOV, TOV amoTeAEiTOl amd To BwpaKiKd KAmPO,
™V opomAdTn Kot v KAglda. To écm yethog tng opomhdtng meplopiletl T KIVIOELS
™G, Ol OTOIEG TPOKAAOVV SVVAUELS OVTIOPAUONS EML TOL BOPAUKIKOD TOYYDUATOG, LE TNV
ouvdvaouévn opdon tov mpdcsbiov odovimtod kat Tov peilovog poufoeidove. Xe
TEPIMTOON OUTDOAELNG TOV OLVALE®VY aVTIOpaoTS, OT®MG cLpPaivel oty TepinTOon NG
TTEPVYOEWOOVS MUOTAATNG, TOPATNPEITOL CTLLOVTIKT AELTOVPYIKY] EKTTOGT, 101G 6TV
npocOia Képym Tov dkpov *¢. Emmpocdétag, o1 kivioelg tg opomAdtng mepropilovrat
Kot omd TNV KAELSa, 1) 0Tolol EMTPENEL GTO AKPMOULO COUPIKES KIVIGELS, TEPLOPICUEVES
YOP® amd TNV GTEPVOKAEISIKT ApOpwon).

Kabiotator, Aowmdv, capés, o 1 peiwon tov Pabpov elevbepiog Tov cuoTHHATOG,
OGS Y10 TAPASEIY LA GE TEPIMTAOGELS apBPOOEGNC 1 TOVOVL, £YEL CNUAVTIKY| EMIMTMOON
oV KwnTikn tov Asrtovpyio. EmumAiéov, petaforéc oto péyebog Ko 1o PNKog Tmv
oTOLEI®V EMOPE SUOUEVADS GTNV KIVILATIKT KOl OLVOLKT iooppomio. [a mapdderypa,

Bpdyvvon N empkuvon e KAEIDOG EMPEPEL CNUOAVTIKT AOENCT] TOV OLVALE®Y TOL
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aoKOOVTAL 6TV GTEPVOKAEISIKY GpBpwon V7, ko mo cvykekpipéva, Pplyvven Katd
I5mm odnyel, TéEpav TG AVOUEVOUEVNC ATMAELNG TNG WoYVOS TG GpbBpmong Kot og

OAAOYY] TOV TPOGAVATOMGLOD TOGO TG KAEISAG 660 Kot TnG wpomAdtng 2.

2.2.2 TAnvoBpaxloviol cuvoeopotl

O apBpucodg Bvrakog g yAnvoBpaydviag apbpwong amotedel pio GYeETIKA YoAoPY|
ooun. IMop’ 6Aa avtd, amoaptileton omd TOAD KOAG OvOyvoPiGUEVES OOUES, TOV
KOPOKOPBPayLOVIo Kot TOVS v, HEGO Kol £5M YANVOPPUYLOVIONS GLUVIEGOVG, Ol 0TToiol
amoteAovVTal omd CLVOECIKEG tveg dlaTeTaypéveg o€ molkideg katevBivoelg. O
KOPOKOBpaylOviog Kol 0 ave YANVoBpoayloviog amoteAovy €60 oTafepOmomTEG TNG
apBpwonc katd v amaymyn tov Ppoyroviov, kot emmAéov meplopilovv Ty €
otpoon. O péoog mepropilel v £€m aTpoP1| Tov Ppaytoviov Katd v amoywyn amd 0
—90° kot svuParret oy TpdcHa — dve otabepomoinon g dpbpwong. To coumAeypo
0V €00 YANVORPaXIOVIOV GUVOECUOV, OTOTEAEL TOV O CNUAVTIKO oTafEPOTOMTN

évovtt 610 TpoOco-Ecm EapOpnpa e Gpdpwong 0.

2.2.3 Aettoupyia Twv HUWV

O pikég opdoeg ™ dpBpmong Tov OOV PUTopoHV va KAt yoplomotlnfody mg GYETIKA
pkpot og péyebog pe peydro poyroBpayiova. To tpdcOio Tunpa Tov deAToEd0NE, KOTA
v mpdcdia kapyn Tov Bpoytoviov, epgavilel cvomacn 25-40 yihootd *?, péyebog
ovykpiowyo pe to 30-60 yAootd cvomacong mov epeavilel o opBOg unpraiog Kotd
cvomoon e apdpwong Tov woyiov +. To Wavikd UKo SEGUISS TMV HVMY TOV GOV
Kopoiveror amd 70 yhootd, 6mwg o vrakdvolog, wg 180 ytlootd, dnmwg 1 pokpd
KEPAAN TOV Sk€Parov PBpaytoviov. O Adyog Tov PKOVG SEGISAG TV HVMV TPOG TO
UMKOG NG WLikNG yootépag kupaivetal amd 0,8-0,9. Ov Tpég avtég sivar copag
HEYOADTEPES GE GYEOMN LE TOV UUG TOV KAT® AKPOV, OTOL TO UNKOG OEGLIOOS TOL
TEMLOTIKOD OVEPYETAL GE 25 YIA., TOV YOOTPOKVIUiIOL € 60 Kot TV EKTEVOVTIOV TOV
yovartog peta&y 60 kot 80 yih. To peydAo unkog decpidng eE0c@aAilel GNUOVTIKY LVTKY

otadepodTNTO K0’ OA0 TO £DPOC Kivnong Tov dpov .
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3. MuookeAetikr) Oykohoyia

3.1 Eloaywyn

O pileg g opBomaidikng oykoroyiog epeavifovior otny EVPOTAIKN 1TPIKN Tov 18
v, OOV Yo TPMTN Popd, To 1804, Ta capkopata Tatvopovviat BAcel Twv adpmv
yapoxnPloTik®dv Toug 4. To 1867, 1 16toAoy1Kn avéivon Tov kokondmv dyKmv Tov
LVOCKEAETIKOV, 0dNYyel oty Tpomonoinon ¢ ta&vounons. H apykn yeipovpykn
OVTILETOMIGN TOVG, TEPLEAAPAVE TNV TOTIKY EKTOUN, 1] OTO10L GLVOSELATAV ATTO TOAVD
VYNAAQ TocoaTd BvnTodTNTOG Ko vToTPOTNG. Ao 10 1870 péypt Ta pésa TNG deKaeTiog
0V 1950, 0 axpOTPICUOS ATOTEAESE TV HLOVAOIKN YEPOLPYIKN emA0YN. Ot TpdTeg
enepPaocelc prikng EKToung e 0146moT ToL HEAOVS OVAYOVTOL GTO TEAN TG OEKOETIOG
tov 1950778, O1 mpdteg mpoomadeiec ¥PNONC KVTTAPOTOEIKMY TOPAYOVIOV YioL TV
OVTILETOTION TOV KAKONOEIDV TOL HVOCKEAETIKOV Ypovoroyovvtal oto 1880, pe Tic

4930 H ypfion toug Sev cuvodevtnka omd 1dtontépwg Oetikd

t0&iveg tov Coley
ATOTEAEGUOTO GT)V GUVOAIKN emPimon Tov acbevov. H ovclaotikng enavdctacn oty
OVTILETOTION TOV COUPKOUATOV CLVTEAEGTNKE KaTA TN Ogkaetio tov 1970 pe v
EI0AYOYN TNG CLOTNUOTIKNG TOALTOPAYOVTIKNG ynueobepanciog. Ta emdueva 30
xpovwo, M avamtuén TV cuoTNUdTe®V otadlonoinong, kabdg kot 1 eEEMEN TV
TEYVIKAOV YEPOVPYIKNG OTOKOTACTAONG TOV EALEIUUATOV, 0ONYNCE OTNV OeopaTIKY
Beitimon Tov TPoodoOKIpov emPimong kot g mowdtntoag (NG twv acbevav pe
Koo Belc dykovg Tov pvockeletikon*®3152 "Etot, onpepa, ot enepfécelg Stdcmong
péAOVG, pHeTd oamd evupelo EKTOUN KOl OTOKOTACTACN TOV EAAEWUUATOV TOV
HVOGKEAETIKOV, OTOTEAOVV TN XEWPOVPYIKT Oepameio EKAOYNG Yo TV TAELOVOTNTA TOV
acBevov pe capkopata. Emnpocditoc, n e£éMEn g Mvookeketikng Oykoloyiog
odnNynoe o1 dnuovpyion eEEOIKELUEVOV KEVIP®Y, GTO OTOi0. VYNAQ KOTAPTIGUEVOL
10TPOL JAPOP®V EWDIKOTHTMV TOPEYOLV VINPEGIES LYElag o€ acheveig e copKOUATA.
YAUEPQ, T OVTIUETOTION TOV HVOCKEAETIK®V KoKoNnOeudv yivetow omd OpHASES
e€eldIKeEVUEVOV  10TPOV Kol omontel T ovvepyacio opBomadikdv YEPOVPYDV,

TaOOLOY®OV-0YKOAOY®V, OKTIVODEPATEVTMOV — OYKOAOY®OV Kol GAADV YEPOVPYIKOV

E0IKOTNTOV, OVOAOY®OG TNG EVTOMIONS TOV OYKOV.

3.2 ErudnpuoAoyia

Ta copkdpoTo omoteAoVV [0 ETEPOYEVT] OUAOO. VEOTAUGUAT®V, HEGEYYVHUOTIKNG

npoérevonc. Anotedovv 1o 20% mEPITOV TOV CLUTAYMOV OYK®OV GTOVS TALOATPLIKOVS
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acOeveic ko Mydtepo amd 1% tov copmaydv oykov Tov evilikov >, Ta capkdpata
amoTEAOLV o OAD gvpelo opddo KokonBewdv, pe mepiocdtepovg omd S50
SPOPETIKOVS 1IGTOAOYIKOVS VTTOTHTOVS LE SLOKPITA YopaKTNpLoTikd. EmimAéov, moAiol
TOTOlL GOPKOUATOV UTOPOVV VO EUPAVICTOVV GE ONOLONTOTE MAKI Kol ©€
OTOLOONTOTE OVOTOUIKO OOUEPICUA TOV HVOCKEAETIKOD cvothuatos. H 1otohoykn
TOWKIAOUOPPI0. 0E GLVOVAGUO HE TNV GTOVIOTNTO TOV GOPKOUATOV KabioTd TV
EMONUIOAOYIKN HEAETN KAOE VITOTOTOL £EapeTIKA dVOKOAN. Etot, otnv mAstovotnta
TOV EMONUOAOYIK®OV UEAETOV YIVETOL KOTIYOPLOTOINON TOV GOPKOUATOV GE OLO
LEYGAEG KATNYOPIEG: TO OGTIKG GOPKMULOTO KOL TOL GOUPKMUATO LOAOK®OV popimv >4, To
2010 1o EOviko Kévipo Zratotikdv Yyeiog (National Center for Health Statistics,
NCHS), vmoAdy16€ T0VG 0GHEVEIC TOV S1OYVOSTNKAY LUE GOPKMUO LOAUKOV LOPimV GE
10,520 xor oe 2,650 tov oplBud TtV VEOV O0YVOGEMY LE OCTIKA GCOPKMLLOTO.
Emuiéov, 3,920 kot 1,460 acOeveic anefimcav and cldpkopo poiak®v popiov kot
00TIKO GAPKOMO avTioTorya, To 2010 3.

>mv Evponaikn ‘Evoon n cuvolkn €11o1a eninTOon TV GOpKOUATOV OVEPYETAL GE
5.6 véeg drayvaoelg avd 100,000 TAnBvopod, apOudc mov aviictoryel oe 27,908 véeg
dyvadcelg ava £1oc. EE avtdv, 84% avTioTolovV 68 GCOpKOUATO LOAOKOV LOPIOV Kot
14% o ootkd capkopato. H cuvolkn enintwon Tov copkopdtov HoAaKoOv popimv
vroAoyiomnke o€ 4,7 avé 100,000 etncimg, evd TV 06TIKOV copKkoudtov o 0,8 ava
100,000. To T0G0GTO EUPAVIONG CUPKOUATOV LOAAKOV HLOPIOV EUQAVICETOL EAAPPDS
VYNAGTEPO GTOV aVOPIKO TANOLGUO, EVD 1) GLYVOTNTO EUPAVIONG QVEAVETOL [LE TNV
TéPpodo NG NAKioG.

Avapopikd pe v emPioon, e OTL aPopd TO, OGTIKH GOPKMOUATO, TO OOOUAVTIVOLLOL
eppaviCet To vYNAOTEPO TOG00TO 5€T00¢ emPBimong (83%), evd ot ayystokol octukol
oyxot v mteyotepn (34%). H mevtaetig emPioon tov achevdv pe 06TE060pK®UQ
kot odpkopa Ewing avépyetar og 53%. To avtictoyyo m0cooto Yo Toug acheveic pe
COPKOUATO HoAoKOV popiov vroloyiletor oe 54%. Xvvolikd, 10 mTOCOGTO TV
acBevodv otovg omoiovg emtedynke mAnpng ioon avépyetar oe 47,9% vy Tig
TEPIMTMOCELS GOPKOUATOV poAakmdv popiov kot 50,9% yio TIg TEPIMTOGEIS OGTIKMV

GapPKOUATOV >,
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3.3 NMaBoloyikr) ductoloyia kat Blodoyikr) cupneptbopd

Ta capxdpota amrotelohv kakondelg 0YKovs Tov Tpospyoviat amd 1o pecddepua. Ta
COPKOUATO HOAUK®OV popiov tatvopovvior PAGEL TOL OPYOL 10TOV, TOV OmOoio
TPOGOUO14LoVV. AVTIGTOLYMG, TO OGTIKA cOpK®uATo ToStvopuovvtal facel Tne Bepédtog
ovciag mov mapdyovv. ‘Etol, ot Oykov moOv mOPAYOLV OGTEOEWEG ovopdalovron
O0GTEOGOPKMOUOTO, €V Ol OyKOl TOL TAPAyovv YOVOPO  TOEWVOUOVVTIOL G
yovdposapkdpoTa’’.

Iotoloykd, ot KakonBelg Oykol Tov HVOGKEAETIKOV Poabpovouodvtal ce youUnAnG,
pétprog Ko vyning kakondeag. H popeoioyio tov dykov, o fabpog mietopoppiopom,
0 Babudg atvmiag, 0 apOUOS TOV TOGE®V, O TUTOG TG TAPAYOUEVTG BEpEALOG OVGTog
amd To KokonOn kVTTOPA KOOMG Kot 1 VEKP®ON TOv OYKOL amoTtelobV Ta Pocikd
yopoktnplotikd mov kabopilovv 1o Pabud xaxondewoc. EE avtov, o apBuog tov
UITOCEMV KOl TO TOCOGTO VEKPMONG OMOTEAOVV TOVG ONUavTIKOTEPOLS. O Pabuoc
kakonBewg avtwotontpilelt ™ ProAoykn emBeTikdTNTO TOV GOUPKOUATOV Kot
OLVOEETAL 1oYVPA LE TO HETOOTOTIKO OLVOUKO KABe Oykov. 'Etotl, ta yopunAng
kaxkonfewog capkopato pebictavior oe mocootd mepimov 15%, eved ta vymAng
KokoN0gL0G 6€ T0G0GTO v Tov 50%°78,

H avantuén tov copkopdtov akolovbel KeVIpopdro TpdTLTO, Ue ATOTELECUA GTNV
TEPLPEPELD. TOV OYKOL Vo eu@avifovior To AydTePO SOPOPOTOMUEVE, KOTTAPO.
Enopévmg, oe avtiBeon pe toug kaion0elg 6ykovg mov mepiBdAiovtal amd Koo Tov
OTOTEAEITOL OO GULUTIEGUEVO QUOIOAOYIKA KOTTOPM, TO COPKOUUTO TEPIKAEIOVTOL
EVTOG oG ovTdpaoTikng {mvng N wevdokayag. H avidpacstikn (dvn amoteleitol amd
CUUTIEGUEVO VEOTAOCUOTIKA KOUTTOPO TOL OYKOL Kot o ayysowvadn Lovn
OVTIOPOCTIKOD 16TOV, HE TOKIAO QAEYLOVMOOEG OTOLYEID, TO O0MOI0 GAANAOETOPA LE
toug mEPLE vyelg 1otovs. To mhyog g aviwpaotikng {ovng efaptdrtor amd tov
1GTOAOYIKO TOTO TOV GYKOL KaOdS kot to Pabud KakonBeiag. To vymAng kakonOelog
COPKAOUATO TEIVOLV VO EPEVILOVY aGaPOS apopllopevn avTdpactikn {dvn, 1 omoia
oe mOAAG onueio dmbeitar amd waxonOn wOtrapa. Ot Kakonbelg eotieg mOL
evromilovtatr €vtog g aviwpactikng {ovng ovoudlovtar dopuveopes PAaPes. Ta
VYNNG KOKONOEWNG GOPKMUOTA, Kol EVIOTE KATOW YOUNANG KakonOglog, dtamepvoiy
NV YELOOKAYA Kot oyNUatilouy HETOGTAGELS EVIOC TOL OVOTOMIKOD OOUEPIGLATOG,
010 omoio avamtvooetol 0 Oykog. Ot peTaoTdoelg ovTtéc Oepodvionl TOTIKEG

LUKPOUETAGTAGELS KOl O)L AMOTEAEGLLOL OLLATOYEVOVS d1aoTOPAg Kot ovopdlovton skip
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metastases otn debv| Piproypapic. Ot BraPec avtéc Bewpodvion n ortior TOTIKNG
VTOTPOTHC TOL OYKOV, PETE o gvpeio extopr] >°.

To capxopato avantoococoviol GEBOUEVA TA OVATOUIKA Opta. Ot TOTIKEG OVOTOMIKEG
douég emmpedlovv TV avdmtuén tov OyKov, 0ETovTog Opla GTNV TOMIKT EMEKTOGT TOV.
Katd yevikd wavdva, ot Kokondelg OyKol TOL HVOGKEAETIKOV, OVOTTUGGOVTOL
AKOAOVOMVTOG TO HOVOTATL LE TIG IKPOTEPES dVVATEG aVTIoTAGELS. 17 avtd 10 Adyo,
KATO TO OpYKO OTAON OVOTTOGGOVTIOL EVIOC TOL OVOTOUIKOD OlOUEPIGLOTOS TTOV
eupaviotnkay. Movo cg TpoympnuUévo 6Tdolo avATTLENS, KOTA TO 0Toi0 ToL OPLUL TOV
dwpepioparog dinbodvtal, o OyKog ETEKTEIVETAL EKTOG TOV OVATOUKOV SOUEPIGHLOTOC.
Tomikd, o apBpikdg YOVOPOS, 0 00TIKOG GAOLOG Kot 1) HVIKY mepttovio BewpovvTat
avatopkd opla. H empuoiakn midka dev amotedel 6plo, KaBdg moAvapifpot ayyetaxol
OYNUOTICUOL KOTOANYOUV oTNV €mipuon Tov 00toV. 'ETc1, €vOodlaUEPIGHOTIKA
ovopdlovTal To GOPKMUOT TTOV OVOTTOCCOVTOL ATOKAEIGTIKA EVTOS EVOG OVOITOULKOD
dopepiopatog Kot eEMOOUEPICUATIKA OVTO TTOV EMEKTEIVOVIOL TEPOV TOV €VOG
avaTopkoy olapepiopatog 1 evromilovral €€ apyns o€ eEMOIOUEPIGULATIKOVS YDPOLG,
Om®G 0 1yvvokdg BoBpog, N PovPwvikn xdpa, TO KAVAAL TOV POTTIKOD, 1 LOGYOAOLN
YoOpa Kot o oykoviaiog PoBpog. To mepiocdtepa 00TIKA GopK®OpOTH  ivor
eEMAOUEPIOUATIKE, KOOMG KATA TN oTyUn TG O1dyvmong £xouv dinONceL Tov 0TIk
(QAOL0 KO ETEKTEIVOVTAL GTO LOAOKA popta. Tao HETOOTATIKG KOPKIVOUOTO TV GKP®V
omOBovv amevbeiog tovg mEPE 16TOVC U oePOUEVO TO OPLOL TOV  OVOTOUK®OV
dwpepopdtov. Téhog, n apbpikn enéktaon TV copKopdtov eivor moAd omdvia,
KoOADG 1N KOTd CUVEXEDL 10TOV EMEKTACYT TOLG GTOV apBpikd ¥OGvopo eivar TOAD
neproptopévn. IlaBoroykd kdtayua pe emvépeon kakon0wv Kuttdpov oty Apdpwon,
EMEKTOON OTOV TEPLAPOPIKO YDPO, pappata 1 0pBomondtkd vAKE T omoio dSlaTpEYOLV
v apBpwon ko skip petactdoeis eviog g apBpwong (Aydtepo and 1%) amotehovv

mOOVONC PNYOVIGHOVG ETEKTOGTC TOV GOPKAUATOS £VTOC TG apdpmong e,

3.4 MeTAoTaon LUOOKEAETLKWY OYKWV

g avtifeon pHe T KOPKIVOUOTO, Ol LECEYYVUOATIKES KakoN0eles doomeipovtal ot
CUVIPUTTIKY] TOLG TAEOYNGIO OLUOTOYEVDS. XTO OpPYIKE oTAS0, Ol TVEVUOVEG
amoteAobV T cvvnBéatepn BEoN ELEAVIONG LETACTAGE®V. XE TPOYMPNUEVO GTASIO0, TO
00Té amoteAOVV emiong cuyvn Béom evtdmiong devteponabdv eotidv. Ta copkdpoTe

NG TLEAOL KoL TNG KOTALKN G YMDPOS, TUTTIKA, LEBIGTOVTOL GTO TP KO TOVS TVEDLOVEG,.
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MEeTaoTAGES GTOVG EMYDPLOVG AEUPAOEVES Etvat acvvn Bl kat peaviletal pdvo 6to
13% mepinov T@v acbevov pe coprkOIOTO HOAOKOV pHopimv kol 610 7% Twv achevov
pe ootikd copkopata. H tpdyvoon tov aclevav pe AepQadevikn LETACTATIKY] VOGO
elval i e ot TV ac0evadv e OTOpaKPLGUEVES peTaoTdcels. H mistovotnta twv
acBevav e YNNG kakonBglag capkdpata, Osmpeitat 0Tt EpEavifel OTOUOKPVGUEVES
LKPOUETAGTAGELS, 1O KOTA TNV apyIkn dtdyvwaon tng vocov. Ymoloyiletar 6Tt to 80%
TOV ac0evaV e 00TE0CAPK®U ELPAVILOVY UIKPOUETOGTACELS GTOVS TVEVUOVESG KOT
™ S1Ayvmor), YEYovOc Tov eEnyel T YopnynNon GLOTNUOTIKNAG ¥Nueodepaneiog yio )
Bepamneio g vocov. Ta vynAng kakonBelog coprdpate LOAaKOV popiov, peovifovuv
YopnMAOTEPO  peTaoTOTIKO duvapkd. T 10 Adyo ovtd m (PO GLGTNUOTIKNG
ynueodepaneiog omoTelel aKOUN KOl GUEPO OVTIKEIUEVO EMIGTNUOVIKNG EPELVAG GE

avTovg Toug acheveig 366063,

3.5 Jtadlomnoinon

To 1980 o Enneking kot ovv., and to [Havemotmjuo mg OAopvto tov Hvoudvov
[ToMtewmv, meptéypayav 10 TPAOTO GUGTNHO XEWPOVPYIKNG GTOIONOINCNG TOGO TMV
KoAoONO0dV 660 Kol T®V KOKoNO®mV dYK®OV TOV HVOCKEAETIKOD GUGTHUATOS, TO OTOI0
Baciomke g dedopéva achevdv mov cuALEXOINKav and o 1968 wg to 1977. To id10
ocvotnpa otadonoinong vobetOnke apykd Kot amd v American Joint Committee
for Cancer (AJCC), n onoia ot cvvéyela Opms, To 1977, mpoydpnon ot dnpocicvon
TOV O1KOV TNG GLOTNUATOS TASIVOUNGCT TMV HVOCKEAETIKMOV OYK®V, TOL omoiov 1 8"

avadedpnomn ypnoipomoteiton akdpo kot orjuepo 46,

2uotnua 2tadtonolnonc katda Enneking

210 cvuoTNUa aVTO, 1 TASIVOUN O TV KaAonBdV Kot Tov Kakonddv dykwov yivetal pe
drpopetikd tpomo. Or kahonbeig PAaPeg tavopodvior oe avevepyEs, evepyEs Kot
eMOETIKEG, PAOT] TOV OKTIVOLOYIK®V YOPOUKTNPLOTIKMOV TOV EUPOVIiOLV TOL Optla NG
BAGPNG og oxéon e To VY1EG 06To. O Yoapaxtnpiopds kébe PAGPNg oxetiletal aueca pe
TNV TOTIKN EMOETIKOTNTA TOV OYKOL Kol TNV MOAVOTNT TOTIKNG VTOTPOTNG TNG, META
amo xepovpyikn ektour. Ot tomikd emBeticol 0yKot, OTMG O YLyOVTOKLTTOPIKOG GYKOG
KoL T0 YOVOPOPAUGTOA, CTTOVIDG, Pmopsel va éxovv netootatikd Suvoukd 5667,

e 0t apopd TV TaSvoun o TV Kakonddv 0YKoV Tov LVOGKEAETIKOV, AaufBdvovtal

voywv: o) o Badpog kaxonbetag ,Grade x, Grade I, Grade 11, B) n tonwkn enéktacn Tov
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oyxov, Tx, T1, T2 ko1 y) N mapovcia 1 Ol OTOUOKPVCUEVOV UETACTACEMY KATA TN
dwryvoon, MO, MIl. ‘Etor, oto otddio Il  mepihapPdvovtar acbeveic e
OMOLLOKPVGUEVES LETAGTAGELS, VO ota otddwa I cupmepriapfdvovror acheveic fdoet
Tov Babpov kokonbetog Tov dykov. H tomikn enéktaon Tov GopKOUTOS, ONovpyel
o€ KaBe otddo 2 vrokatnyopies, Tic A kou B. H cvykekpipévo suompa 6tad1omoinong
TPOCPEPEL CNUAVTIKEG TANPOPOPIEG YIOo. TO €0POC TNG YEPOLPYIKNG EKTOUNG TOV
amotteiTol, Kofmg Kot Yol To YEPOVPYIKA OPLo TOL TPETEL VoL EXLTEVYHOVV.

To capkdpota youning kokonfeag mopovstdlovy younin mbovotnta HETAcTOONG
<25%, ko yopaktnpilovral omd younid ToGocTd PiTmMOoNS, YOUNAN avaAoyio Tupnva
TPOG KVTTAPOTAAGHO Kot YOUNAS TAELOHOPPIGUE. AVTIOETMOC, TO CAPKOUATO VYNANG
kaxonfewog mapovotdlovv VYNAG aplBud HITOCE®V, ELOAKPITOVS TLPNVES Kol
onuavTKoH Padpod TAEIOHOPPIGUO.

EmunpocOétmc, 1o chomua ta&ivounong katd Enneking, Aapfavel vroyv kivikd ko
OKTIVOAOYIKG YOPOKTNPOTIKE KkBe Oykov. Xe avtd, meptlapPavetor 1 oEOVIKN
OTEIKOVIOT Y10l TOV EVIOMIGUO UETOCTAGE®V Kol ToV KaBopiopd g emEKTAONS TOV

OYKOL GTO OVOTOLIKO OIOUEPIGLLOL TTOL EEOPUATOL.

2uotnua 2tadlorolnonc katd American Joint Committee for Cancer (AJCC)

Yhommuo avtd TuYXavel gvupeiag amodoyng Yoo TV Ta&voUnon TOV GOPKOUATOV
podakdv popimv 8. Akorovdei to tpdtvno TGNM, dmov to T avagépetar 6to uéyedog
TOL OYKOVL, UE OPlO TA 5 EKOTOOTA, LE EMUTAEOV YOPUKTNPICUO TG apyIKNg naloc o€
EMMOANG M v T® Pabel, to G moapovctdlel 10 otoAoywkd Pabud kakondetag, o N
aQOPA TNV EMEKTAGT] TOL OYKOL GTOVG TOTIKOVS AEUPadEveS Kot To M avtikatontpilet
TNV TOPOLGI0 LETASTATIKOV PAAPOV G& GALN OTUELN TOV GOUOTOG. XE GUYKPLON LE TO
ovotnua taSvounong tov Enneking, to cvotua g AJCC votepel ot cvoyétion
TOV oTadiov UE TN YEPOoVPYIKN Bepameia Tov amarteitatl, kKabOmS dev AapPdavel vwoyv

TV EMEKTAGT TOL OYKOL GTOL TOTIKEL avoTopkd Stapepioparto 5.
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4 EnepPdoeic Stdowonc peAouc (Limb salvage Surgery)

4.1 lotopikr avadpoun

OL 7pdTEG EMOTNUOVIKA  KOTAYEYPOUUEVEG  EMEUPACES  OACMONG  HEAOVG
YPOVOLOYOUVTOL GTIG 0pyES Tov 20 audva, kol o cvykekpyéva 1o 1922, dmov
neprypapovtar 1 Umkippplastik yio v avipuetdnion kakonfov 6ykov Tov KOTm
Gxpov, and tov Ferdinand Sauerbruch ot I'eppavia ®. O Pdocog Tikhoff, v 8o
YPOVIA TEPLEYPOYE, TNV SOOPAKIKT EKTOUN TNG OUOTAATNG Y10 OYKOVS TNG MMKNG
Covng. H dw gepovpyicn emépupaocn mepleypdonke kot Eva xpovo apyotepa, amd tov
eniong Pdoco Linberg °. To 1943, ot Austin Moore kat Harald Bohlman neptypdgovy
Y10. TPMTN POPE TV AVTIKATAGTAGT THE GpOP®ONC TOL 16Y{0v pie petodAky Tpoddeon’!.
H mpd™ cvomnuotikny Kataypaen actevdv pe HooKEAETIKEG veomAacies, EEKIVA TO
1968 ot Biévvm, pe t dnpovpyia tg Das Wiener Knochengeschwulst-register
(Vienna Bone Tumor Registry) 2. e autr| ) Béomn Sed0UEVaV KOTOypAPOVTOL KAVIKE,
KOl 10TOAOYIKA O0E00UEVO ACOEVOV LE HVOCKEAETIKEG VEOTAOGIES, KO LEYPL CYLEPDL
dwaBétel dedopéva yro mave and 9.000 acBeveic. Eneira, to 1980, o William Enneking
SMNUOGIEVEL TO TPAOTO GVGTNLO YEPOVPYIKHG GTASIONOINGNC TOV GUPKOUATOY 7.

H avémrtuén kot epapproyn tTwv 0yKoAoyIKOV Tpobicemy amoTtéAece TOAD GNLLOVTIKO
otafud oty otopio TV eneuPdoewv dcwong pérovc. H ypnon g mpodtng
evoompobeonc éraPe yopa 10 1964 o€ Evav acbevi pe YIYavTOKLTTOPIKO OYKO Gm®
unpaiov, 6mov dlevepyndnNKe amokaTAGTOON LE ¥PNON OKPLAIKNG TpdBeonc. To 1968
TpOyHaToTOmOnKe ekToun €yyOg umplaiov pe ypnon eéatopukevpévng tpodeong, o
acBevny pe mopootikd ooteocdpkwpa. Xt Pwoia, ov Sivash xor Trapeznikov,
YPNOUOTOOHV TNV TPp®TN evoompdOeon 10 1967, evd mapdAinio Slevepyovv Tnv
TPMTI TUYOLOTOIUEVT] KAVIKT] SOKLUY| Y10, TV OTOTEAEGLLOTIKOTNTO TNG 0OPLOLUVKIVIG.
To amoteléopoto g £pELVAC TOVS avaPEPOLY T0c0ooTo emPimong 40,2% oTovg
acBeveic mov Eaafav ynuetobepancio. To T0G00TO €ivor oNUAVTIKE KOADTEPO OO TNV
opada mov dev Elafe (12%). Ta amotedéopata TG £pevvig Tovg emPePardvovtal amd
™ perétn tov Cortes 0 1974 7. Tt Hvopéveg IMoAteieg, ol TpdTEG AvapOpEC Yo
OAIKY] OVTIKATAGTACT] TOV UNPLoiov 06Tod Kot TG dpBpwaong Tov yovatog oe acHeveic
LE 0GTEOGAPKMUO avéyovtol 6to 1974 °. 1o Hvopévo Bacilelo, kot cuykekpiuéva
070 vocokoueio Tov Stanmore, Eekivd to 1972 n yprion evoompobécewv Titaviov, N

otafepomoinon TV 0omoiwV GTO QUGIOAOYIKO 00TO YiveTal HE YPNON OKPLAIKOD
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topéviov (PMMA) kot avanthGGETOL 1) TPAOTN EXUNKLVOLEVT TPOBEST] Y100 XPNON OF
ac0eveig e VTOAEUTOUEVT OKEAETIKY avamTvén 6.

H gunepia mov €xe1 NN amokOel and to [avemomuo e Biévwng, £xet kotaotoet
™ xpnon ynueodepomeiog pe vymiég d0ooelg nebotpeEatng moAH IMUOPIANGC GTOVG
ac0eveig pe ooteomapaymyikd capkmpota’ 'S, "Extote, 1 S1EVEPYELN TVYAIOTOMUEVOY
KAMVIKOV HEAETMV TNG OMOTELECUATIKOTNTOG TOV GLUVOLACUOD YNUELOOEPATEVTIKMV
mopaydvtov, £xel avaoeiel  ynueobepaneio oe Pacikd ototyeio g OepamevTiKng
TPOGEYYIONG TOV 0GTEOGUPKALATOS KOl TOV capkdparoc Ewing 7240,

Avapopikd pe to dve akpo, N Tpdn enéufocn dStcmaong dkpov meptypdpetor to 1995
kot dtevepyeitan o 12 acBevelg pe mpwtonadn dyko gite Bpayoviov gite aykwvog. Ta
OmOTEAEGLLATO. AVAPEPOVY UNSEVIKO TOGOGTO TOMIKNC VIOTPOTHG L.

211 emepPaocelg 016omong LEAOLS GNUAVTIKO POAO O10OPAUATIGE KO 1] OTOKATAGTAON
pe Proroyikd pooyevpata. Ta avtoposyedpata, gite ayysovpeva gite eAedBepa Kot o
TTOUATIKO OAAOLOCYEVLATO OTOTEAEG OV Y10 TOAAG XpOVIAL TNV HEDOOO OITOKATAGTAONG
EKAOYNG, O TOAAQ TAYKOOUIMG avayVOPIGUEVO KEVTPO LDOCKEAETIKTG OYKOAOYING, LE
OYETIKA KavomomTikd amoteAéopata. To facikd petovéktnud toug eviomiloTay 6To
aLENUEVO TOGOGTO WELdaPHPMOGEMY Kat £V TM PAOeL LotudEemy. X pa mo eEglypuévn
HOPON TOVG, TO OAAOHOCYEVMHATO cuVOLASTNKAY HE cLpPatikég evdompobéoels (
Prosthetic-allograft-composites, APC), oce o 7poondbeio PeAitioong TV

gUPLOUNYAVIKAV 1310THTOV TNG omokaTdoTaonc ®.

4.2 EvéompoBeoelg kol epapoyES TPLOSLAOTATNG EKTUTIWONG OTLC
eMeUBACELG SLAOCWONG HLEAOUG
Ta tehevtaio xpovia. ot epapprOYEG TNG TPLOOACTATNG EKTOTOONG LE XPNOT TLTaviov,
TUYYAVOLV EVPELAC YPAOTG € TOALOVG TOUEIG TG 10TPIKNG EMGTAUNG 2. TToV TOopéd
NG LWWOGKEAETIKNG OYKOAOYiOG Kot TV emeufdceny didlowong pélovg, n 3D printed
TEXVOAOYiDL TTOPEXEL TN OLVATOTNTA KOTAOKEVNC, KOTA Tapayyerio, EEATOMIKEVUEVOV
Tpobécemy, Yo TNV AmOKATAGTACT) GUVOET®OV 00TIKOV eAlelpupdtomv. Ot chyypoveg
e€eMelg otov Topén NG VIOAOYIOTIKG KaBOOYOUUEVNC YEPOLPYIKNG (computer-
assisted surgery, CAS) kot 6Tov TOpEN TG LUTPIKNG OTEIKOVIONC, TAPEYOVY TAEOV TNV
duvaTOTNTO  OLEVEPYEWNG  YEWPOLPYIKOV  emeuPdoewv  ToOAD vyning oakpifetog,
BEATIOVOVTAC ONUAVTIKE TO YEPOLPYIKO Kot KAvikd amotédecpo 7% H Booum

TPOTEPAOTNTO LG EXEUPAOTG O1AGMOTNG LEAOVG OMOTEAEL 1] EVPELN EKTOUT TOV OYKOV,
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ue kabapd Oplo, dote vo emrevydel tomikdg Ereyyog g vocov®’. Tfuepa, £yet
Kotaotel Pkt M dtbowon péAove, oto 90-95% twv acbevov pe mpotomabeic
00TIK0VG KakoN0elC dyKovg, Ympig va ennpedletal To oykoloykd amotélecpo 880, H
OTOKATACTAOT TOV OGTIKMOV EAAEIUUATOV, LETA TNV EKTOUN TOV OYKOV, UTOPEL va Yivel
elte pe ovpPotiKéG GLVOPLOAOYOVUEVES OYKOAOYIKEG TPOBETELS, OOV lval TEYVIKA
EPIKTO, eite pe €101kEG katd mapayyeria 3-D printed mpobéaeic, ol omoieg amotehovv T
HOVOOIKY] EVOAAOKTIK ADON OMEVOVTL GTNV OTOKOTACTOCN HE OAAOUOGYEVUOTOL,
01oitepa 6 GUVOETEG OVATOUIKEG TEPLOYES KOl OE TOAVTAOKN 00TIKG eAleipparta. H
xpion tev  ocvppatikdv mpobécewv amotelel efoupetikd  afdmiomn  péBodo
ATOKOTAGTAONG, WO10ATEPA Y10l TO LOKPE 06T, TOGO TOV AV®, OGO KOl TOL KATW GKPOL.
2OHQ@vVa pe dedopéva TG TayKOoUoG PAMoypapiag, TO HETEYYEPNTIKO AEITOVPYIKO
amotélecpa, o€ achevelg Tov £yve xpNoT GLVAPUOAOYOVUEVNG evOoompdBeongs, elval
oAV KavomomTikd kot o MSTS score kvpaivetor peta&d 65-82%, pe 10 T0606TO
nevtaeTolg emPioong e mpddeong va kupoiveton petald 65-86% 217

To avtiBpdylo, N THEAOG, N TOSOKVNUKY KOl O AKPOG TOONG, OTOTEAOVV OVOTOUKES
neployés eCopetikd mepimlokeg. Ov eEeAiéelc ommv  avaioOncloloyio Kot OTIg
YEPOVPYIKES TEXVIKES, EMTPEMOVV TAEOV TNV EKTOUN gupeyeldV dyKov og eopeTikd
OVCKOAEG TEPLOYEG, OTMG 1 THEAOG, LE EVPEN XEPOVPYIKE Oplo, TaPd TN SVGKOALN

9799 kot ooV 1810 YpdVO TN Stevépyeta

OEVEPYELOG OGTEOTOMADV GE TOAATAL mimedal
ouvOetmv emspuPdocnv anoxatdotoaonc 19, Mg ) yprion tov spappoymdv CAS Kot
tov  efatopikevuévov  3-D printed mpoBécewv, To KMVIKA Kol AEITOVPYIKA
OTOTEAEGUOTO IOV OVOPEPOVTOL OTIS TeAEVLTaieg oelpég acbevav eivor apketd
IKOVOTTOUMTIKG, GE OTL APOPE OYKOVG TNG TVELOV KOl TOV POV ooty 021047107 Oy
mpoBécelg avTEG AVTOMOKPIVOVTOL OTOKAEICTIKO OTIG OOUTEPES OMOLTNOELS NG
anokatdotaong kabe acbevoig Eeywplotd, kot apyikd elyav epappootel og
TEPIMTOCES TEPIMAOK®OV  emMeUPACEOV  avaBe®PNONG OMKADV  apOBpOTAAGTIKMOV

10210811 " gmiloyn] tv Tp1odiéototmv Tpodéceny ylo THV GmToKATAGTON

oyiov
O0TIKOV EAAEUPATOV otV opBomadiky) oykoAoyio emnpedleton amd TOAAOVGC
napdyovteg. H teyvikh] oevépyslog g mpoeyyxelpntikng Proyioc, M 16TOAOYIKY
dyvaon, to péyebog tov 0yKov, 0 PBabpdc EMEKTOCNG TOL GTO HOAOKA HOPLOL TNG
TEPLOYNG KL 1 YEVIKN KOATAGTAOCT TOV acBevoDS, amoTEAOVV TOVG KUPLOTEPOLS OO

112,113 H

avTovg TOPAPAEYT] TOV TAPAYOVIOV OVTOV GUVETAYETOL TO GYEONGUO

YEPOLPYIKDOV  EMEUPACEOV TOV UTOPEL VO GLVOSEVOVTOL OO  TOAD VYNAN
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peteyyepnTikny voonpdtra kot va Bécovv o kivovvo ) paxpoypdvia emPiwon g
npodeong.

YUVOMKAQ, 1) ATOKATACTOCN LLE TN (P01 GLVAPLOAOYOVUEV®V TPOBEGEMY amoTeAEl T
HEB0OO EKAOYNG OTN GLYYPOVI YEPOVLPYIKY] OVTIUETMOMION TOV Copkopdtomv. Ot
npobéoelg TPIodIdoTaTNG EKTUTOONG G€ GLVOVAGUO pe epapuroyés g CAS, €youv
aAla&el prlikd to TpOTO TPOGEYYIONG TG OTOKATAGTACNG TOV GUVOET®V AVOTOUK®V
MEPLOYDV, EMTPEMOVTAG TNV EVPELD EKTOUN TOV OYKOL E TKOVOTONTIKY AELTOVPYIKN
amokataotacn Tov acbevovs. H mepetaipm PeAtioon tov oyedloopoy Kot TG
KOTOGKELNG TV TPLOOACTAT®OV TPoBEGE®MV OALY KOl TG YEPOVPYIKNG TEXVIKNG, Oa
dMGEL TN duvaTHTNTA EVPEIOG EPAPULOYNG TV TPOBEGEWV TPIGIAGTATNG EKTVTMONG Kot
TV oKOUO o €EUTOMKEVHEVT] OTOKOTAGTOOT TWV OCTIKOV EAAEIUUATOV GTNV

opBomondicr| oykoloyia 4,

4.3 EmepPaoelg Staocwong LEAOUG: OyKoL eyyug Bpaxloviou
H ovotopukn moAvmhokdTNTo Kol 01 €yy0TNTo. UE CNUOVTIKG OyYELWKE KOl VELPIKEL
ototyela, KaBIGTOUV TN YEPOVPYIKY| ATOKATAGTACY] TOL £YYVG Ppaytoviov, HeTd TV
EKTOUN HVOCKEAETIKOV OYKwV, gEoupetik@ moAdvmiokn. H emdoyn g pebddov
OmoKATACTAONG £E0PTATOL KVUPI®MG 0md TO O GTOLEID TOV HOAOK®OV HopiwVv TNG
nePLOYNG, Oa mpémel va extapodv pall pe tov dyko. Ot avatopikéc mpobécelg £yyHe
Bpayloviov, Tov yio TOAAG xpovia amotelovoav T HEH0SO EKAOYNG, GUVOOEVOVTAY LE
TTOYA Asttovpykd arotedéspata. Etol, e£€yovca BEom oy anokatdotacn Tov £yyHe
Bpatoviov, héov, katéysl 1 evdompdeon pe aviotpoen apdpomiactiky duov! 316,
Katd tov mpoeyyeipntikd oyedacud 0o mpémnel vo Aapfaveton oYy 1 ETEKTACT] TOV
OYKOV OTIC 0KOAOLOEG OOUEC:
A) ootk eméktaot, £yyO¢ Kot Anw Oplto Tov dyKov, dSAPP®ON TOV 0GTIKOD PAOL0V,
EMEKTAOT OTA PPOayLOVIO. OYKOUATOL
B)enéxtaon oty dpbpwomn, dmbnon tov apbpucod Buddkov, emEKTOCT GTO 0GTEVO
THNHO TNG OUOYATVIG
I') enéktoom 6To GTPOPIKO TETAAO KOl TN HOKPA KEQOAN TOV OIKEPAAOL HVOG
A)eméKtaon 6To dEATOELON LV KoL TNV TEPLTOVIR TOV
E)dm0non tov paocyoiiaiov vevpov, Tov Bpoytoviov TAEYHATOG 1| TV LEYAA®V ayYeimV

™G ®ptknNg Lovng.
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Tomkd n oradonoinon tov Oykwv g oukng (dvng yivetar Bdon Tov GLGTANATOC

mov mepEypagNnke omd tov Enneking et al 7

, kot dlaympilel toug Oykovg o€
evoodlapepiopatikodg kot - eEmdopepopotikovg. T 10 gyydg  PBpayiovio,
gvoootlapepiopatikol yapoaktnpilovrat ot dykot mov wepropilovial avetnpd £viog Tov
avAov tov Bpayloviov. H gnéktacn tov dykov otov apBpikd Bvlako, ivor ToAd mo
oLyVN 6€ OYKOLG TOL €YYVG Ppayloviov ce oyéon He GAAEG avaTtopikés meployés. H
duvaTOTNTO S1ACMCNG TOL BEATOEOOVS LLOG oyeTileTon pe To pEyefog Tov OYKOL Kot e
o anekovioTikd evprjuata e MRI katd tov mpoeyyelpntikd oyedlacud Kot
nePAOUPAvOUY: TV ATEKOVIOT] GUVEXODS GTPOUOTOS AMTMOOOVG 16TOV UETOED TOV
HYKOL KoL TOV PVOG KOl TNV TOVTOTOINGN ToL pocyoiaiov vevpov!!.

[Ipogyyepntikdg oyedlacdg amookonel Kupimg otov kabopiopd g ektounc. I'a to
okomd avtd ot Malawer et al. ¥ mepiéypoayav éva chotnpo yeipovpytky Taévopmong

TOV EKTOUOV TG opikng (ovng (Ewkdva 1).

! !Type i ! Type ll i ! Typei
! Typevi ! Type V i ! ! Type VI i

Ewova 1: Ta&ivéunon xare Malawer. O kOkkiveg mepioyés amoteAodv to. tufjuato. mov Oa apaipefoiv

yewpovpyika. Tomog I: evdoapBpixy extoun eyyig fpoyroviov. Tomog Il uepixn extoun wpordarns. Tomog
1II: okiky evooapBpixy extoun wpomlatyg. Tomog 1V: eCwopbpikn extoun wuomAdtng kot fpayioviov
kepalng. Tomog V: eCwapbpixn exroun eyyds Ppoyioviov kou wuoyinvys. Tomog VI: elwapbpixn olikn
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EKTOUN WUOTAGTHG KoL gyyos Ppoyroviov. Kabe tomos extouns vmodiaipeitar og A, otav dratnpeitor o

deAtoeidiic pog ko B étav apaipeitar uali pe tov éyxo *°.

Evbompo¥eon ue avaotpopn apdporAactikr wuou (Reverse Shoulder Arthroplasty,
RSA)

Katd yevikd kavova, n ypnon evoompdbeong pe avdotpopn oapfpomAactikny ®Hov
EVOEIKVLTAL GE EMPVOIOKOVG KOl LETAPLGLOKOVS OYKOVG TOV €yyVG Bpaytoviov, OTov
poli pe tov 0yko a@aipeitor Kot to 6TpoPikd métaro. Ot Oykol, GTOLG Omoiovg
YPNOOTOIEITOL 1] GLYKEKPIUEVT HEDOOOG OMOKATACTOONG TEPIAAUPAVOVY TOMIKA
embetikovg KaAon el Oykovg, mpwtomadeic kakonBelg OYKOLG KOl EMAEYUEVES
TEPWTAOCELS UETACTOTIKNG VOGov. H datnpnon tov 0eAToed00g Hode, N £€0TmM NG
péong kot omicOag poipag Tov, TOL pocyoAliov vevpov Kot M VmapEn 0cTiIKoD
VTOGTPOUOTOS GTNV OUOYANVN amoTEAOVV TPobmoBEcels ypnong e avacTpoeng
apOpomhactikig duov. Ot eKTETOUEVEG EKTOUEC OMAOTEPO TNG KATAPLONG TOL
0eATOE1000C, dev amoteAoOV amapaitnto aviévoelen xpnong RSA, aAld evoeyouévag
VoL 0mouTovV TN PO 06TIKoL oAlopooysvpatog 120,

H tonoBétmon tov acBevoig yivetar oe xepovpywd tpanéll beach chair ko yiveron
TPoeTOlacio. OAOKANPOL TOV Ave dkpov. TIpoeyyeipntikd yopnyeitor avtiBlotid
eVOOQAEPLO. Xe TEPTAOGEIS OV Umopel vo amoutnBel ypron HoGyELUATOC, YivETO
emmAéov mpoeTopacio g 00tplog mepoyng (mpdchia v Aayodvia akporodia).
[Tpotipdror n 6PaKodEATOEONG TPOCTELAGT, EVM GTNV TOUN TOL dEpuaTOg Ba Tpémet

va mepthapPdvetan kat to onueio g Proyiag.

EvéompoUean eyyuc Bpaytoviou (Proximal Humerus Endoprosthesis, PHE)

H evoompdbeon eyyvg Ppoyroviov pmopel va ypnoonombel kot o¢ spacer petd v
EKTOUN LVOCKEAETIKOV OYK®V, gite dtatnpnOel ite Oyt 0 deAtoedng puc. H ompién
g evdompobeong yivetar otov avAd Tov Gmw Ppayloviov pe M yopig ™ xpnon
toéviov. Ot evamopeivavteg poiokol 1otol emavoakadnidvovior oty mpoddeon.
Boowd petovéxktmua avtg g pebddov omokatdotoons amotelel o avENpEVOC
KIvoLuVoG 0oTAOEL0C TOV MOV, AOY® TANUUEAOVG ETOVAMONG TOV LOAUK®OV Hopimv el
g npdBeong. H aotdbeia ekdnrmvetal khvika pe tpochio-dvem eEapOpnua, 10img oTig
TEPWTAOGEIS  OOTNPNONG TOV  OeATOEWOVG pvodc. Emmiéov, mapdro mov 1
otabeponoinon g npdbeong oto dmm Ppoylovio eivan oyetikd otabepn, N nEBodOC

amokatdotaot pe evoonpodeon yydc Bpaytoviov mapovstalel CNUAVTIKA AEITTOVPYIKA
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eMelppoto Kor oA vynAd mocootd efopBpnudtov, mov vmoroyileton oe 33%
nepimov'?l. H ypion cvvletikod mAéypotog yuo v otadepdtepn koOMAmon Ttov

HoAaK®V popiov el Tng mpddeonc, paivetol vo mapéyst koAvtepn otadepdTnral??,

Juvbvaoudcg evéorpodeonc kot ardouooyevuatoc (Allograft-Prosthetic Composite,
APC)

O ovvdvaouog evoompdbeong €yyvg Ppayloviov Kol TTOUATIKOV OAAOUOGYEVIATOC
omoteAel (Ol EVOAAOKTIKY] ETIAOYY YEPOVPYIKNG OTOKOTAGTOCNG GE MEPUITMOCELS
EVO00POPIKOV EKTOUDOV e SACMGN TOL GTPOPIKOV TETAAOL. H yepovpykn teyvikn
glvat mapopoto pe ¢ mapomdve pedodovg 122, Katd kavova, yivetat ypion ovotoputkng
npdOeong Ppayloviov pe pokpd €VOOOLMKO GTEEO Ko Yio TNV KaONA®ON TOL
ypnoonoleiton toévto. Ta kOpro mAeovektuata g pedddov evromilovior ot
BeAtimon g otabepoTNTOC TNG APOP®ONG KOl GTO KOADTEPO AEITOVPYIKO OTOTEAEGHLAL,
T0. omoia vl GLUVETELD TNG JATIPNONG TOV GTPOPIKOV TETAAOV KoL TG GVPPAPTG TOV
APYIKADOV TEVOVIMV HE TOVS TEVOVTEG TOL aAlopocyevpatog. [Ipotpdror Tpdbeon pe
piKkpn Keeain PBpayloviov, ®ote va amoeevyBel n onuovpyio TAoNG 6TO GTPOPIKO

nétoho 124,

Ootika aAdopooyevuata

Bookdg 610(0¢ TG XpNONG TTOUATIKOV OGTIKOV OAAOLOCYEVUAT®V £YYVG Bpaytloviov,
amotelel M Kot TO OLVOTOV KOAVTEPY] OVOTOMIKY OTOKOTACTOCY TNG TEPLOYXNG,
dltnpavioag v apbpikn emedvelo Tov aAlopooyevpatos. ['a v otabepomoinon
YPNOCLOTOLOVVTOL OCTIKO TOLUEVTO KOl EGMOTEPIKT 0GTEOGVVHESN UE HOKPLEG TAGKES

1250 apBpikdc OOLaKOG Kol Ol TEVOVIEC TOV GTPOPIKOV TETUAOL

ouumieong
CLPPATTOVTOL LLE TOVG OVTIoTOLYOVLS TOL OAAopocyevpnatoc. H texviky moapovoialet
TOALEG €MMAOKEG, LE TO KATAypo kot TV AolpmEn va amotehovv TG KLPLOTEPES.
Meto&hd OA®V TOV TEYVIKAOV OTOKOTACTACNG, TO TTOUOTIKE OAAOUOGYELLOTOL
TaPOLGLALOLY TO VYNAOTEPO TOCOGTO EMTAOKMV, UE AMOTEAEGHA 1| LEBOSOC GTUdIOKE

va eykatodeimeton 126,

ApPpdbdeon kat AAAEC LN AVATOUIKEC TEXVIKEC QITOKATAOTAONC
Advvapio dS1acmong Tov dEATOEWBOVG LVOG KOl TOV LOGYAALIOV VEDPOV, ATOTEAOVV TIG

KOpleg evoei&elg apBpodeong, 10ing oe veapotepovg acbeveic. Kopla mheovektrpota
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¢ neBddov amoteAovV 1 6TafEPOTNTO KOL 1) LOVILOTNTO TG omoKaTtdoToonS. [ tnv
TANPOOT TOV OGTIKOV EALEIUUATOV PTOPEl va YiveL xpnom avTOLOYOV HOGYEVIOTOC
elte amd 10 Aayovio 0010, €lTe amd TNV TEPOVY|, OE TEPUTTMOOCELS UIKPDV EAAEIUUATOV.
H pétpra Bpdyvvon tov dxpov givor amodekt). H ecmtepikn ooteocuvheon yiveton pe
LLOKPLEG OVOTOUIKES TAAKES OO TO v HEPOG TNG OUOTAATNG LEYPL TO AT Ppaylovio.
g MEPUITAOOELS TOV TO UNKOG EKTOUNG Tov Ppaytoviov vrepPaivel ta 12 ekatootd,
HTOPE VoL YIVEL XpT|oT OVTOHOGYEDIATOC ayYEl00HeEVNG Tepdvng 127128,

H amoxatdotaon tov €yyvg Bpayloviov pe ) xpnomn Tov 06tod ¢ kAeidag (clavicula
pro humero), evdeikvutotl Kuping oe TodLd Kot veapos eViAMKES, 10img o€ eEmapOpikég
EKTOUEG TG KNG Covng, avelaptitog g ddcmong Tov deitogdovc. Katd v
TEYVIKN aVTY], 1 4Ok €€ TAELPA TG aKPOIOKAEWIKNG dpBpwong petatomiletal
mpocBing kot Kadnloveror 6to Ppoaylovio. Xe KAmoleg mepTOCES N HEB0dOC avt
pumopel vo ouVOLOOTEL PE OVTOUOGYELUO OYYELOVUEVIS TEPOVNG KOl ECMOTEPLKN
ooteoovvleon pe mhaka Kot Bideg. H pébodog avtn mpooepépet pepikn dtotpnon g

KIVNTIKOTNTAC TOL MOV, GAAG oTaving xpnoiponoteitol oe eviilikeg 127,

Xewpoupyikn eneéuBaon Tikhoff-Linberg

H ovykexpiuévn yepovpyikn enéuPoon meprropupdvel eEmapOpikn extopr] tov €yyvg
Bpaxroviov ko pépovg 1 oddkAnpng g opomidtng %13 Katd v apyxn neprypoen
™mg eméuPaonc, to Ppoytovio avaptdtor oe KOAOPOU TG KAEISAG, KOTAPYDVTOS LE
aVTOV TOV TPOTO TNV KIvnom TOL MOV, OAAL STNPOVTOS TNV KIVNTIKOTNTO TOV
aykova. H enéppaon, mAéov, evdeikvotat oe acBeveig pe mold gopeyédelg 0yKovs mov
dmbovv 1o Ppaydvio mAEypo, To peydio ayysio m 10 OBwpokikd Tolympo. X
TEPIMTMOCELS TOV AMALTEITOL APaipesn TG KAEIDAG, 1| avapTnOT TOV Pparyloviov yivetal
OTO. TAELPIKA TOEN. XE TEPWMTMOOELS HOJK®OV OCTIKOV EAAEWUATOV, UTOPEl Vo
ypnoonomBel evoompdBeon wg spacer. Ot kVpleg eMmAOKEG TG LeBOOOV amoTELOVV
N amotuyio TG AVAPTNONG Kot 1 AdLVOUIN TPOTOYEVOLS GVYKAGNG TOL déppaToc. To
GLVOAIKO TOGOGTO EMIAOKMV avapEPETAL 6 55% Kot T0 T0G00Td 5€T00G eMPimong
vrohoyileton oe 47%'32,

And v avackomnon g oebvoig Piroypapiog, mpokdmTel TG Ta dbécipa
J€d0UEVA Y10 TNV GVYKPIOT] TOV SUPOPETIKAOV TEXVIK®V glvar avemopkn. H oraviotta
TOV  GCOPKOUAT®OV KoL 1 ETEPOYEVEIDL TOVG OEV  EMTPEMOLV TN  OlEVEPYELL

TUYOLOTONUEVOV KAVIKOV HEAETMV. ZVVETMG, T, dtobéotpa dedopéva otnpilovtol o€
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ueléteg younrotepng mowotikng otddunc. O Teunis et al. 33 oe pio cvomuoTikng
avaokonnomn g PPAoypapiog, GuyKpivel To AmOTEAEGUATO TG OMOKATAGTOCTC TOV
eyyvg Ppoyroviov, pe ™ ypnon evoompoBeons, OAAOUOGYEVUATOC KOL GUVOVACUO
npoBeong ot ardopooyevpatog (MMivakag 1). H oOykpion mepiapfaver to
Aertovpykd amotéhecpo, 6mws avtd exepaletar pe 1o MSTS score, v emPivon g
TpOOEOTG Ko TO TOC0GTO EMITAOKADV KaOe pebdd0v.

SUVOMKA O GUVOVOOCUOG OAAOUOCYEVUOTOS TTPOOBEONS, (QOIVETAL VO TPOGPEPEL TO
KOADTEPO AEITOLPYIKO OMOTEAEGUA, OAAG pPe apKeETd peydio €Opog dakdpovong. H
emPioon ¢ pebBodov amokatdotacng @oiveror va givor 10 Kol ot TPEIC
TEPUITAOGELS. TO HEYOADTEPO TOGOCTO EMIMAOK®V Ova 0.0V, TOPOVGIALETAL KATA TN
YPNOTM OALOUOGYEVUATOV Y10 TV OTOKATACTOON TOV €YYV Ppaytoviov. H kuprotepn
emmAokn eavnke va, amoterel to kdtaypo. To TOG00TO TV KATAYUATOV, KOTA TN
ATOKOTAGTAOT e GLVOVAGHO OAAOLOCYKEVUATOG-TPOBEONG, O PaiveTal VO dLOPEPEL

onuovtikd (Ilivaxkag 1).

Mivaxag 1: Zdyrpion uedodwv arxokardoroons eyyog fpoyloviov LeTd THY EKTOUR OYKWYV.

Merétn Mébo | ApiBudc | EmBioon | % Emumho | % Kérayp | % MST
dog AcBevdv | Ykov KEG a S

Burrowes et P 6 5 &3 5 83 1 17

a1134

Bos et al.!? P 13 5 38 11 85 2 15

Malawer et P 29 26 90 - - - -

al. 136

O’Conner et P 11 7 63 9 82 1 9,1 |61

31.137

Meller et al.!*8 P 8 8 100 | - - - - 7

Voggenreiter et | P 19 17 89 4 21 2 11 70

31.139

Fuhrmann et P 22 22 100 |1 45 |0 0 61

31.140

Wittig et al.'#! P 15 15 100 | 2 13 1 6,7

Kumar et al.'#? | P 45 39 87 10 22 0 0 79

Mayilvahanan et | P 55 50 91 16 29 3 55

a1.143

Kitagawa et P 5 4 80 3 60 0 0 69

al 144
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Sharma et al.'*> | P 21 14 67 |3 14 |0 0

Potter et al.'# P 16 16 100 | 5 31 0 0 69
Ioannou et al.'¥’ | P 12 - - 2 17 |0 0
Manfrini et P 25 20 80 15 60 |0 0 70
al.!8

Van de Sande et | P 14 14 100 | 7 50 0 0 77
al.'¥

Wang et al.!> P 25 23 92 |22 88 |0 0 69
Gebhardt et 20 16 80 10 50 |5 25

al.1!

Aho et al.'>? A 4 2 50 |5 130 | 2 50
Alman et al.!>? A 3 1 33 3 100 | 2 67
O’Conner et A 8 6 75 4 50 4 50 71
al.¥7

Probyn etal.’™ | A 10 4 40 |10 100 | 4 40 |50
Getty & A 13 8 61 20 150 | 8 62 | 63
Peabody!'*

DeGroot et al.'® | A 31 23 74 16 52 11 35 |74
Potter et al.!4 A 17 12 71 14 82 |9 53 |71
Manfrini et A 3 3 100 | O 0 0 0 78
al.!4®

Vande Sandeet | A 13 8 62 11 85 9 53 77
al.'¥

Aponte-Tinao et | A 21 16 76 5 24 5 24 75
al.¥’

Jensen & APC | 14 14 100 |3 21 0 0 77
Johnston!3

Suk et al.!>? APC |6 5 83 |2 33 1 17 | 57
Black et al.!®? APC |6 5 83 |2 33 0 0 70
Potter et al.!4 APC | 16 15 94 |7 44 1 6,3 |79
Abdeen etal.'?® | APC | 36 33 92 10 28 1 2,8 |91
Moran & APC | 11 11 100 | 6 55 10 0 66
Stalley!'®!

Manfrini et APC |3 1 33 2 67 2 67 79
al.!®

Van de Sandeet | APC | 10 9 90 15 150 | 2 20 72
al.'¥

Wang et al.!> APC | 14 12 86 11 79 |0 0 75
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Aponte-Tinaoet | APC | 16 13 81 3 19 1 6,3 |84
al. 157

P: Prosthesis, A: Allograft, APC: Allograft-prosthetic composite, MSTS score: Musculoskeletal

Tumor Society score 133

4.4 EnepPdaoelg Stdowong HEAOUG: ‘OyKol WHOTIAATNG
H opomAdtn amotelel eapetikd omdvia 0éon evtomiong Oykwv, 1 TAEOVOTNTO TOV
omoiwv elvar kaAonfelg. Metalh tov xakonbeidv, to 80% tov Prapov sivor
LETOGTATIKEG KoL LOVo T0 20% mpotomodeic kokondelg pvookeletikoi dyiot 8. To
YovOpocdpkmopa oamotelel TOV MO  oLYvO kakoNOn OyKo NG  ®OUOTANTING,

162 BiBroypagixd, to 1,6-2,8% tov kokonddv

aKoAovBovpevo amod 1o chpkopo Ewing
LVOCKEAETIKAOY YKV gppaviletar oty opomidm %, Tumikd, or kolonBeig PréPec
dlytyvdoKovtal Kotd tn 0gvtepn Ue Tpitn dekaetiog e {ong, evd o1 kKakonoelg Kotd
v méunt pe ékn C&104195 H Qgpamevtiky xepovpyiky mpociyyion Tov OyKmv TG
opomAdtng mepapPavel evpeio ektopr]. Kotd tnv oMk 1 pepikn ektopn g
opomTAaTNG, ovvnlwe, Yivetal apaipeon TOALDY HOOV, TOL GTPOPIKOV TETAAOL 1| TOV
OEATOEO00C  MVOG, YEYOVOC MOV  GUVENAYETOL TN ONUOVIIKY OTOAEW  TNG
AertovupykdTTaG TS APHPMOONG TOL MUOVL.

To cvotua tagvounong twv ooTik®v 0ykmv Katd Enneking, epoappoletarl evpémg yio

TNV KOTNYOPLOTOiNGT TmV OYK®V NG MUOTAGTNG, Kot dtoupei t0 0016 oe 2 {hvec'®®

(Ewéva 2).
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Ewova 2 : Zoves extouric e wporidtns. H S1 avtiotoiyei otnv wuoylivy kai n S2 oto oo g

wponldrng.'o

H gmiloyn g nebddov xepovpyikng extoung Paciletarl kupiwg oty EVIOTION KOl GTO
péyebog Tov dykov. Eviomion oty S1 meproyf] umopel va avTiHETOTIOTEL Pe PePIKN
EKTOLN TNG OUOTAATNG, Y®pig amokatdotact. AviifEétme, dykol Tov evromilovtotl 6TV
opoyAnvn (S1 meployn) amoutodv amokaTdoTacn TG YANVoBpaytoviag apbpwong. Ot
Oykolt Tov KatoAopuPdvouy Kol TIG OLO TEPLOYES, OMOUTOVV OAIKY] EKTOUN TNG

opormAdtng. H amokatdotoon HETd amd o TETo10 YEPOLPYIKN eméUPacn mapovstalet
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TOALEG duokoMec. [evikd, Op®C, 1 dTNPNON TG OUOYAVING GLVOOEVETAL OO KOAG
AELTOVPYIKA OTOTEAEGLOLTOL.

Amolvteg avtevoeielg g dtlomong HEAOLVG oe acBevelg e OYKOVG TG OUOTANTNG,
amoTELEL 1) EMEKTOOT TOV GYKOV GTY| LOGYAAT KO 1) S11ON0T TV VEVPOUVTIKAOV SOUDYV,
N Paprd yevikn Katdotaom tov achevois kot n dpvnon g Oepancioc. H dmbnon tov
OwpoKikod ToYOUATOG, TO TOHBOAOYIKO KATOyua, M wponynbeica Aoipmén oty
TEPLOYN, N OMONON EMYOPLOV AEUPAGEVOV Kl 1] LEYAAN EMEKTACT] TOV OYKOV GTO
HOAOKG LOPIOL, ATOTEAOVY GYETIKEC avTevdsiterc!®®,

H npd ektoun g opomAdtng oevepynnke to 1819 and tov Lister, e acBevn pe
OGTEOTOMUEVT] AVEVPVOUATIKT] KOGTN. ZNUEP, 1] XELPOVPYIKT Oepameia TV OYK®V NG
opomAatng toalvopeitor kotd Malawer kot Paon g éKTAONG NG EKTOUNG
Katotdooetol o evooapOpikn 1 eEwapbpikn|. H enéktaon tov dykov oe oyéon pe 1o
OVATOMKO OLOUEPIGLLOL TTOV AVOTTOCGETOL KATATAGGEL TY) VOGO GE EVOOOLOUEPIGILOTIKN
N e£molapueplopatiKy Kot emmAéov, Tpénel va Aapupdvetal vroyy 1 dothpnon g
YANVOBPaYIOVIOG GpOp®ONC Kot TOL PNXAVIGHOD omaymyMg Tov duov % H teyvikéc
OTOKATACTAONG TEPIAOUPAVOLV: aVAPTNOT OOV, OVTIKATACTACT UE evoompdbeon,
oLVOEDEUEVOD 1] 1] TOTTOL Kol OGTIKO OAAOLOGYEVLLAL.

Méypt ko T1g apyég g dekaetiog Tov 1990, n aviptnon OUOV aToTEAOVCE TV MO
St dedoEVN YEPOVPYIKT HEDOSO OmMOKATAGTAONG, KOTA TNV OToid, 1 KEPOAN TOL
Bpoyroviov KaOnAdvetot pe yovipd, Un amoppoOP G, PALLOTO 1] COPUO TNV KAEIDA.
2tV mo peydAn coepd aclevav mov peretdror avt 1 péBodog, mhve amd to 50% tov
acOevVAV avEQEPIV IKOVOTONTIKO Agttovpykd amotédeopa. H pébodog avtn, emrpénet
TV Kivnon 6Tov ayKdVa. Kot ToV Kopmod, 0ALE KaTopysl TV KIvnTikOTTo TOL (pov 62,
H anokatdotaom tov dpov pe xprion evoompofeonc, oToyebEL TNV ATOKATAGTACT] TG
ovvéyelog petald dve dxpov Kot Bopakikov toryouatoc. H petakivnon g dpbpwonc
pog TV EE® emedvela pe TotOYpovn dotrpnon tov offset, epumodiler v didtaon
T0V Pporytoviov TAEYULOTOG Kot GUUPUAAEL 6TV TAYP®GT TOL 00 TikoD eAAsippoTog 68,
Biproypagpikd, to dedopéva mov TPOKOTTOUV Oamd UKPEG OEPEC  acOevav,
Katotdooovy To eEApOpM UL KoL TNV TEPUTPOOETIKN AOIUMEN OTIC CLYVOTEPES EMTAOKES
g uebddov 170172

On Pritsch et al., cOykpivay ta AE1TOVPYIKE ATOTEAEGLOTA TWV dVO TEYVIKMV. AVEPEPAY
avVOTEPOTNTO TNG OMOKATACTOONG HE €vOOTMPOOeon HETE omd OMKN EKTOMN| TNG
OUOTAATNG G€ GUYKPION LE TV AVAPTNGT TOV MOV, GE OTL APOPA TN AETOVPYIKY|

AmOKOTAGTAOT). XTNV 110 HEAETT), KATAANYOLV, TG GE MEPUMTMGELS TOV UTOPEL Vol
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dtowbetl o popPoedng, o TAaTOG payloioc, o deAToedNS Kol 0 TPATeLOEWNG LG, N
amoKoTAoTAoT e EVOompdOeon amotedel TNV KAADTEPT EMAOYY|. ZNUEPA, 1] AVAPTNON
TOV MUOV OTOTEAEL TEXVIKT S1ACMONG LEAOVG OV EQPaPUOLETOL GE EEAPETIKA OTLAVIES
TEPITAOGEL TOM) HEYUAMY OYKMV, TOV SeV EMSEXOVTOL ATOKATAGTACTG />

21V TPooTafELn ATOPVYNG TV EMUTAOK®Y TG OMOKATAGTACONG e evOompobeon, oe
Jpopa KEVIPOL €Yve YPNOT OAAOLOCYKEVUAT®V. ZOUQ®VO UE TO ONUOCLELUEVO
OTOTEAECUOTA, 1) OLTNPNOT TNG OUOYANVNG CLUUPAALEL KaBOPIoTIKA 6TO BEATIOUEVO
HETEYXEPNTIKO AelTovpyikd amotéAecpa. H oaotoyla TV LVMKOV E0OTEPIKNG
006TEOCVVOIEON G KOl TO KATOYUO TOV OAAOUOGYEVUOTOS OMOTEAOVV TS GULYVOTEPEG
EMMAOKEC, LE TO AETOLPYIKO OMOTEAEGUA, TOp’ OAOL OVTE, VO TOPOUEVEL OPKETA
wcovoroutied 74176,

SOUTEPOAGUATIKA, 1 OTOKOTAGTOCT TNG OUOTANTNG HETO TNV YEPOVPYIKN EKTOUN
LVOCKEAETIKOV OYK®V, €ivol €QIKTN Kol TPOGPEPEL IKOVOTONTIKA AEITOVPYIKE Kot
KoounTikd amotedéopato. H d140mon tov 6Tpo@ikod TETAAOD Kol TOL JEATOE00C
ovpParrer kaBoplotikd oTo HETEYXEPNTIKO Acitovpykd amotéhespo. H Pédtiot
LEB0O0G OmOKOTAGTOONG OEV £XEL AKOUO OMOCUPNVIOTEL. € KAOE mepintmon, Opme, N
dlevépyela v enepPdoemv dtlowons LEAOVG o€ aoBevelg pe GyKovg TG OUOTAATNG,

0o pémet vo. yivetar amd opOomardikong oykoldyovg o eetdikevpéva kévrpa. 167,
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5. EnepBaoeic Stdowong LEAOUC

5.1 MuookeAeTikol dykol eyyuc BpaxLloviou

5.1.1 Ewoaywyn

To eyybg PBpaydovio amoterel ocvyvr 0éom eviomiong mpwTomaOdV OYK®V TOL
HLVOGKEAETIKOY GULGTNHUOTOS, OTMOC TO 0CGTEOCHPKMOUO TO odpkopo Ewing kot to
yovopocsapkopo. EmumAéov, petactatikol dykol Kol COpKOUATO LOAOKOV HOPioV [E

56,141. H Tde)TT]

OCTIKI EMEKTOOT WITOPOVV VO EUPOVICTOVV GTO €YYLS Ppoarytovio
YEPOLPYIKN emépuPact dtlowaons LEAOVG 6e asBevn e kakon O dyko £yydg Bpaytoviov
npaypatoromOnke 1o 1977. Méypt ta péca g dexoetiog Tov 1990, o axpotplacuds
N N apBPOSECT TOL OOV ATOTELOVGAV TIG IO SLUOEOOUEVES YEPOVPYIKES EUPATELS Yo

L2177 O Malawer kot yoplomoince Tig

TNV OVTILETOMION TETOIWV  OYK®V
YEPOLPYIKES EMEUPATELS TNG OKNG Ldvng o€ 6 TOTOVG, BAGEL TOV EDPOVS TNG EKTOUNG
Kot oV auT TepAapPvel Ty ektopn g apBpwong (evooapBpucés kKot eEmapOpkés).
Nuepa, 10 95% tov OyK®mv Tov £yYVg Ppoytoviov pmopel va avtuetomiodel pe
eneppaoeic Stiomong pérovg (Tomov I evdoapOpucég 1 Tomov V eémapHpikéc) 6178,

Tig televtaieg dexaetieg, agloonueimtn mTpododog £xel cvviedeotel oV Olayeipion
TV TV Oykov 22179718 H yeipovpycy efaipeon tov dykov Tov £yyic Bpayioviov
UTOpEl VoL 0ONYNGEL OTNV EKTOUN GTOLYEI®V TOAD CNUAVTIIKOV Y10 TNV AELITOLPYiO TOVL
ve dKpov, OTMS TOV GTPOPIKOV TETAAOV, TOV OEATOEO0VS HVAC 1] TOL HOCYOALOIOV
vevpov . T v amokatdotacn g opknig (dvng, &xovv ypnotuonomdel moAAEC
néBodOL, OTME TTOUOTIKG 0GTIKG 0AAONOGYEDHOTA, EVOOTPAOesn €yyvg Ppayloviov
(proximal humerus endoprosthesis, PHE), evoonpd0eon pe avaotpoen apbpomiactikn
opov (reverse shoulder arthroplasty, RSA), cvvdvacpoc aAAOpLOGYELUATOS KoL
evoompdBeong (allograft-prosthetic composite, APC) kafdg ko petdbeomn g kAeidog
610 Bpayovio 122133155 160185.186 Nfey o1 sriuepol Sev vITépyEL opoPmVia: GYETIKG IE TV
wavikny pébodo amokardotaons. H mepimpobetikny Aoipwén, n wevddpbpwon kot to
TEPMPODETIKO KATOY O OTOTEAOVV TIG O GLYVA ELPavILOUEVES EMTAOKEG G€ acbeveic

oV VIOPANONKAV € ATOKATAGTAOT) LE CAAOUOGYEVILO, EVED Ol UNYOVIKEG ETTAOKEG,

Omwg aonmn YoAdpwon Kot eEapHpnua, 6e avtovg pe voompodeon.
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5.1.2 YAWKO kat pebodot

Yapdvta tpeic acheveic pe kakonon ootikd Oyko £yyvg Bpoytoviov mov vrrofinonkay
o€ gupeio evooapOpIKT EKTOUTN TOL OYKOL KOl ATOKATAGTACT) e EVOOTpOOeDT, TNV ‘A
[Moavemomuokn OpBomadikny Xepovpywkn Kiwvikn tov EKIIA, katd to ypovikd
dtonuo amd to 2007 péypt ko to 2018, cvumepnednkay otn HEAETN. Ze TPELS
acBevelg, otovg omoiovg amorthOnKe EKTOUN TOL poacyoAloiov vebpov 1 TOL
OeATOE000C VoG, ®ote vo  emitevyBobv  gupeion  yepovpykd Oplo.  EKTOUNG,
ypnopomomOnke evoompobeon pe avaoTpoPn apHpOoTAACTIKY] OUOL GLVOEIEUEVOL
tOmov (constrained) kol 0koAOVOWOG amoKAEiGTNKAV OO TN HEAETN TV AEITOLPYIKMOV
arotedecpdtov. Emopévag, o teMkog aplfudv tov achevdv mov cupmeptAneonkoy
ot perét aviABe oe 40. EE’ avtdv, o1 24 (60%) tav dvtpeg kot ot 16 (40%) yovaikec,
pe péon nikio ta 54+10.2 €t (dupeon nhxio 56 £t pe edpog 14-78). H pelétn
TPOYLOTOTOONKE KOTOMY GUuVAIvVESTC TOV 0cOevdY Kot ddetog amd o Emotnuoviko
Zvppovio tov ILIN Attikdv. Agdopéva amd Tovg 10 TpkoVs AKELOLS TV AcHevay,
CLUUTEPIAOUPAVOUEVOV OEOOUEVDV TTOL GYETILOVTOL HE TO KAMVIKO, OKTIVOAOYIKO KOt
Aertovpykd amotédeopo peretnOnkov avadpopkd. Ta onpoypoed dedopéva Tmv
acBevav moapovoidlovtar otov Ilivaxa 1. Xg 14 acBeveic (35%) téOnke 1 dudyvoon
TOV YOVOPOGAPKMUATOS, o€ 5 (12,5%) Tov 0cTeosaprmdpatog kKot e 10 acbeveic (25%)
™G HETOOTATIKNG VOGOU. ATO avTOVG, 1 aPYIKT S1yvVOon NToV AdEVOKOPKIVOUL TOV
nmvebpova og S5 acbevelg, kopkivog Tov paotov o€ 4 acbeveic, evod e Evav acbevi N
aPYIKN EVTOMIOTN AmOTEAOVGE 0 Bupeoetdne. Ztovg voAouovs acbeveic n d1dyvmon
nrtav: cdpkopa Ewing og 7 acBeveis (17.5%), woodpkopa (2 acdevels, 5%), moALamAo
poélopa (1 acBevig, 2,5%) kot Aépoopa (1 acbevng, 2,5%).

Ot mpoeyyelpnTikés omekovioTIKEG e€etdoelg meptAduPavay amiéc aKTVOYpaQies,
atovikn topoypapio (computed tomography, CT) ot payvmrtikny topoypagio g
owkng (ovng (magnetic resonance imaging, MRI). EmmAéov, 6lot ot acBeveic
VIOPANON KAV TPOEYYEPNTIKA GE 0EOVIKT] TOUOYPOPia BDPAKOG Kot AVm-KAT® KOWATNG
010 mAaiclo otadtonoinong. H otadiomoinon twv acbevov éyve cOupova pe v
ta&wvounon tov Enneking '¥7. Baost tov katevuviiplov odnyimv, 26 acdeveic Elapav
ynueobepamneia, evd 14 Ehafav axtivobepamneio.

Axorov0mc, ol acBeveic yopiomkay o€ 2 opddes. H opdda A mephdpPave 21 acBeveig
(52,5%), otovg omoiovg ylo TNV OTOKATAGTACT TMV EAMAEYULUATOV YPNCLUOTOWONKE

evoompdBeon eyyvc Bpaytoviov (PHE). Ao avtovg, o 14 acbeveig ypnoipnonomdnke
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METS Modular Proximal Humerus prosthesis, Stanmore Implants (Ewkéveg 3 ko 4)
evdd MUTARS® Proximal Humerus, Implantcast GmbH ypnoworombnke oce 7
acBeveig (Ewkoveg 5 kar 6). Xtnv opdda B, copmepunednkav 19 acbeveig (47,5%),
OTOVG OTOI0VG 1] OMOKATACTOCT £YIVE e EVOOTPODETN e OvAoTPOPT apOPOTANGTIKN
opov (RSA). MUTARS® Reverse Modular Prosthesis, Implantcast GmbH (Ewdveg 3-
4), ypnowomomdnke og 9 €€ avtadv, evd otovg veoromovg 10 METS Reverse Shoulder
Replacement, Stanmore Implants. ['o v enavakaOnAiwon Tov poAokov popiov ent
mg mpdbeong ypnoworomdnke ocvvletikd mAEypa teTpa@doiikod moivaifvuieviov
(Trevira®, Implantcast GmbH) ce 7 acOeveig g opdoag A pe evdonpobeon eyyvg
Bpayloviov Implantcast kot e 9 acOeveic g opddog B pe evoonpdBeon e avdotpoen
apBpomiactiky ®pov g etarpiog Implantcast (Ilivakag 2).

Mo v  ektipmon 1OV HETEYXEPNTIKOD  AEITOLPYIKOV  OTOTEAEGHOTOG
ypnoporomOnkay ta eENc epotnuatordyto: Musculoskeletal Tumor Society (MSTS)
Kot M ovvroun €kdoon tov Arm, Shoulder and Hand score (Quick-DASH score).
Emumiéov, petpnnke 1o evepyntikd €bpog kivnong g yAnvoPpayioviag apbpmong,
Om®MG OVTO Kotaypdenke pe tn ypnon yovidpetpov. Emeta, katoypdenkav ot
EMIMAOKEC, 01 omoieg Tavounnkay o uNYaVIKES Ko pn, BAcel TS TaSvOUNong v
EMITAOK®V UETA OO ATOKOTACTACN LE EVOOTPOBETELS GE 0o0eVEIC e LVOOKEAETIKEG
kakon0sieg xotd Henderson et al *>'*8. Béaon g mapoméve ta&vounong, otig
UNYOVIKES EMITAOKEG TEPIAAUPAVOVTOL EMTAOKES OQEIMOUEVES OE OVETAPKELD LOAOKDV
popiov (Tomov I), n donmn yoaAdpwon g mpdbeong (Tvmov 2) Kot o1 dopukég
emmlokéc (Tomov 3). H Aolpwén (Tomov 4) kot 1 Tomky vwotpont ¢ vocov (Toumov
5) AmOTEAOVV TIG U1 UNYAVIKES ETUTAOKEC.

211 GTOTIOTIKY AVAALGT XPNCLULOTOMONKOY ONUOYPAPIKE YOPOKTNPLOTIKE, dEGOUEVA
OYETIKA LLE TN VOGO KOl GTOUYELD OTO TN LETEYYXELPNTIKN TAPAKOAOVON O TV 0oOEVDV.
INo ta dedopéva Tov NTay €QIKTO VIOAOYIGTNKAY 1 LEOT TN £ TLMIKY AmOKALoT, M
dtgpeon Ty pe 1o €0pPOg TOV TIUADV Kot 1) ekotooTiodo avaroyia. Ta dedopéva mov
TPOEKLY AV OO TNV AVAALGT TV OLO OLAdMV GLYKPIONKAY YPNGIUOTOIDOVTAG TO UN
napoapetpikd Wilcoxon rank-sum test yio Tic TocoTIkéG peTafAnTéc, Kot to chi-square
test yia t1g moroTikég. [ ) depedivnon g mhavig cuoyétiong peta&h AELTOVPYIKOD
amoteAéoUaTOC Ko TOmov mpdBeong (otabucpévo pe v nlxia, o @OAO,
ST PNoN TG KATAPLONG TOV OEATOELO0VE HVOG, TOV UNKOVG EKTOUNG TOV Bpayloviov

006to0 kot Tov otadiov katd Enneking) dievepyndnke moAvmapoyovtiky| YPOLLUIKNY
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naAwvdpounon. Ta v otototiky avdivon g emPioong tov  acBevov
ypnowonomdnke kKaumdvAn Kaplan-Meier, otnv omoia n aAlayn 1 1 aeaipeon g
pdOeong amoTéhese KATAANKTIKO onueio TG KapmuAng emiPioong kou tn Bvnrotra
oV aofevi AvIOyOVIGTIKO cupPav. Xe oAa to 1e0T p<0.05 KOTOOEIKVIEL CTATIOTIKA
onpavtiky dapopd. H otatiotikr| avdaivon dievepyndnke pe tn xpnon Aoyiopkov R,

version 3.5.2.
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Mivaxag 2: Aquoypapikd dedouéva, yoparxTnploTika e vOoov Kol THS YEWPOVPYIKHG ETEUSOOHS

deltoedovg, No.
(%)

XopoxTnproTikd Evoonpd60gon eyyic Avaotpoon
Bpayroviov apOpoTLAGTIKI] POV
(PHE) (n=21) (RSA) (n=19) P
Hllo, € 52,5+10,2; 56 (14-70) 57,9 £12,2; 57 (31-78) 0,82
®Olo appev, No. (%) 13 (61,9) 11 (57,8) 1,00
Avdyvoon, No. (%)
XovopocapKmpua 8 (38,1) 6 (31,6) 0,74
OoteocdpropLo 2(9,5) 3 (15,8) 0,65
Ewing 4(19) 3 (15,8) 1,00
obpkoua/PNET
Metaotatikog OyKog 5(23,8) 5(26,3) 1,00
[ToAlomAd Muéhmpo 1(4,8) 0 (0) 1,00
Ivocdpxopa 1(4,8) 1(5,3) 1,00
Aépoopa 0(0) 1(5,3) 0,47
2140w Enneking,
No. (%
1A 11 (52,4) 8(42,1) 0,54
1B 10 (47,6) 11 (57,9) 0,54
MMKog EKTOUNG 110 +45; 108 (50-220) 138 +28; 132,5 (68-199) 0,79
Bpaytoviov, yiiootd
Awatipnon 12 (57,1) 8(42,1) 0,52
KATAPLONG

Ta dedouéva mapovaialovral wg HEoH Ty +TOTLKY ATOKAIGH, EVOLGUEDH TI] (EVOOTETOPTHUOPLOKO EDPOG)

1 w¢ omoAvTy T (T0606T0).

2vvropoypapieg: PNET- Primitive Neuroectodermal Tumor, PHE- Proximal Humerus Endoprosthesis,

RSA- Reverse Shoulder Arthroplasty.

IQANNHX I'. TPIKOYIIHX




Ewova 3 : Aobeviic etcdv 43, ue petaotatixo kapkivoua paotod. Ipoeyyepntikn arxcikovion g PAGHNHS
oto eyyog fpoyiovio, e amly axtivoypopia (A). Meteyyelpntiki oKTIVOYPOQIo. TOV OUOV, UETC THV

amoxataotaoy pe evéompolean eyybs Bpoyioviov (B) 1%

Ewova 4 : dicyyeipntinés eioveg e enéufaons o1aowaong HeAovg, oe aolevy ue uetaotatikn PAGSN eyyog
Ppayioviov. To yeipovpyixo mopackedooua tov 0ykov uete v evpeia ektoun (A), o ootiko Eldeluua Tov

eyybc Bpayroviov (B) koi n amokatdotacy avtod pe evéompobeon eyybs Bpayioviov (I). '¥°
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Ewovo 5 : Acbesviic Onlv, 43 €tadv ue 0OmoOI0QpO0pOTOUEVO YOVIPOOLGPKWUL EYYOS Lpoyioviov.
AKTIVOAOYIKY OTEIKOVION UE ATAES OKTIVOYPOPIES THS PAGSNS TpoeyyepnTiid (A), Kot UETEYYELPNTIKG, UETA

™y amokatdotaon ue evoompolean ue avéotpopn aplporlactixi wuov (B). ¥

Ewoéva 4 : AoOevigc 43 etdv e amooiopopomoifuévo yovopoaopkmua gyyos ppayioviov. Apiotepa
O10KPIVETAL TO YEIPOVPYIKO TOPOCKEDACLO, UETC TV gVpEla extout] (A), 1 OTOKOTAOTACH TOL 00TIKOD
eMelunotog e yprnon avaotpopns apbporlaoctikng (B) koi 1 amokatdotocn twv palokmv wuopiowv ue
XPHON 1GYVPOV U] OTOPPOPHOIUDV POUUGTOV Kol cOVOETIKOD TAEYUOTOS KOONAWoNS toiaxay popiewy

(F. 189
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5.1.3 AnoteAéopata

To péoo pnrog ektoung Tov €yyvg Ppayloviov aviibe ce 118434 yihootd ( dudpeon
Tiun 112,5 yk., gvpog 50-200 yid.). To péco pnKog eKTOUNg Oev ELPAVICE GTOTICTIKG
oNUOVTIKY Olopopd HeTald Tov dvo opadwv (P=0,79). Xe 20 acbeveig, 10 onueio
00TEOTOUIOG TOV €YYVS Bpayloviov NTAV andTEPA TS KATAPLONG TOV deATOEWD00S (12
acBeveig g opddag A kot 8 acBeveic g opddog B, P=0,52).

Xmv opdda A, 14 acBeveic Erafav ynuetobepamneio ko 10 aktivobepaneia, eved otV
oudoa B, 12 acOeveig Elapav ynuetobepaneia kot 4 vrefAndncav oe axtivobepameio.
To péoo dbomuo peteyyelpntikng mapokorovnong (follow-up) aviibe oe 62+15
pveg (obpeon tun 60,5 punveg pe gbpog 24-156 pnveg). Lvvolkd, 12 acBeveic
KatéAn&ov  AOY®  UETOOTOTIKNG VOGOL  KOTG TNV UETEYXEPNTIKY  7EPTI0d0
nmopakorovdnone. H emPioon g npdBeong vroroyiotnke oe 68 % oty opdda A ko
87% oty opdda B, katd v mpdn mEVTOETion LETA TN XEPOVPYIKY| EMEUPOCT KAt GE
63% ot 78%, ywo TIg SLVO OUAdESG AVTIGTOLYO, KATA TNV TPMTY 7€TIOL LETEYYEPTTIKA
(Ewova 7). To mocooTd TOV EMTAOKOV KOl TO AETOVPYIKA OTOTEAEGHOTO
TOPOVGIALOVTOL OVOALTIKA 6ToV Tivaka 2. Xvvolkd, 17 acBevelg eppavicav kdmowo
EMTAOKT, KAOIGTAOVTOG £TGL TO GLVOAMKO TOGOGTH EMTAOK®V € 42,5%. Ztnv opddo A
T0 TOGOGTO EMTAOKAV NTOV VYNAITEPO (61,9%), ppavilovTag CTOTIGTIKA GMUAVTIKY
dpopd oe oyxéon pe v opddo B, 6mov vroloyiotnke og 21% (p=0.0012). 'Evog
acBevig ¢ opddag B mapovciace ev to Padel mepimpobetikny Aoipwén (tomov 4
EMUTAOKT), N OToial S1oyvoTnke 14 unvec HETE TNV apyIKn YEPOVPYIKN ETEUPACT) Ko
AVTETOTIOTNKE [e avabempnon o€ 2 otadia. THmov 4 emmhokég dev mapatnpnOnKov
omv opdda A. Tomky vrotpomn TG vOcov (emmAokn TOTOL S) dayvdotnke og 4
acBeveic g ouddoc A ko o €vav acBev) g ouddog B. Zratiotikd, 10 m06006TO
TOTIKNG VIOTPOTNG O€ O1€Pepe PeTalh tv dvo opddwv (P=0.34). Oiot o1 acBeveig e
TOTIKT] VITOTPOTY|, ELPAVICAV KO OTOUOKPVOUEVES LETACTAGELS KATA TN SIAYVAOGCT TNG
vrotpomnc. ‘Evag acevig and kdbe opdda eppdvice donmtn yoldpwon g tpoddeong
(emumhokn tomov 2, p=1). Kot ot dvo acbOeveic vmofinnkav o€ yeypovpyikn
OVTWETOMON NG YoAdpwong, pe ovabedpnon g mpobeong oe  avdotpoen
apBpomiactikn. To T0c00TO emmAOK®OV oyeTlOevOV He To podakd popto (tomov 1
EMUTAOKT]) TAPOVGINCE GTATIGTIKA CTUAVTIKY 010popd vrép g opddoc A (P=0.012).
[T ocvykekpéva, 8 acBeveic (38%) pe evdompdBeon eyyvg Ppaytoviov (opdoa A)
nopovciacav xpovio tpochio vreEapOpnua 1 e&dpBpnpo, o avtiBeon pe 1 (5,2%)

IQANNHX I'. TPIKOYIIHX
43



acBevn| g opdoag B. EmmpocsOétmc, otovg acheveig g opddoc A pe evdompdBeon
gyyvg Ppoyoviov, 6TOVG OMOIOLG YO TNV ONOKATACTOCT TOV HOANKOV Hopimv
ypnoporomOnke cuvletikd mAéypa Trevira, oev mapatnpiOnkayv enumAokég Tomov 2.
Téloc, otoug asbeveig g peAétng dev mopatnpnONKay emmAoKEG TOTTOL 3.

Katé tov tedkevtaio peteyyeipntikd €heyyo, to péco MSTS score aviiBe oe 68+10,3
(d1dpeon Tyun 70 pe gvpog 58-79) yia Tovg acbeveic T opddag A kot 76£7.7 (dudpeon
Tiun77 pe 0pog 59-85) yia toug acbeveig e opddag B. Aev mapatnprinke otatiotikd
onuovtikn dtapopd 6to MSTS score peta&d towv dvo opddwv (p=0.72). Qotdc0, o€ 611
apopd 10 QuickDASH score, ot acfeveig g opddog B mapovsiocav ctatiotikd
ONUOVTIKA KOAVTEPQ amoTeLéopato pe péon Tiun 19+6,3 Babuovg (Sidpeon tiun 21 pe
evpog 10-51) o oyéon pe toug acbeveic g opdooc A, Twv omoiwv T0 HEGO GKOP
vroAoyiotnke og 30+4,8 (drdpeon Tyun 32 pe evpog 21-79). H péon amaywyn tov dvo
dpov otV opdda A petpndnke 5512 poipeg (duapeon tun 58,5 poipeg pe 10°-100°
€0pog) Kot otnv opdda B 80£11° (drdpeon tyun 95° pe evpog 40° — 165°). ‘Enerta, 1
péon T g tpochiog Kapyng Tov dPov otnv opada A vroAoyiotnke og 60° = 11°
(ordpeon Ty 75° kan gvpog tipmv 40° — 100°) ko 90° + 15° (drdpeon Ty 1100 pe
€0pog 40° -140°) oty opdada B (Ewkova 8). Tdco 1 araymyn 660 Kot 1 tpodchia kdpym
TOPOLGINCAY GTATIGTIKG CNUOVTIKY dlapopd vép g opddoc B pe p=0.03 kan 0.04
avticTorya.

H t0mog g mpoBeong oe oyéon pe 10 TEMKSO AEITOVPYIKO OMOTEAECUA, OTMOC QVTO
a&oroynOnke pe m ypnon tov MSTS score ko QuickDASH, avaAivOnke otatiotikd
mePETAip®, HE TN YPNOYN  TMOALTAPOYOVTIKNG  YPOUUIKNG — TOAvOpOUNoNG,
TPOCAPUOCHEV Yot TNV MAkio, To @OAO, TN JSwINpnon NG KOTAPLONG TOV
OEATOE1000C, TO UNKOG TNG EKTOUNG TOV Ppoytoviov Kot To oTddlo NG VOGOoL KATA
Enneking. Ta amoteAéopato e avaivong, enPepaioncav mmg t6co 1o MSTS score
660 kot 10 QuickDASH score Mtav onuovtikd koAdtepa 6Tovg 0cBevels, GTOLS
omoiovg ypnopomomnke gvéompoeon pe avaoTpoen apHpomTAacTiky ®Eov (opdada
B) (coefficient=3.36; 95% CI, 0.89-5.63, and coefficient=-5.35; 95% CI, -9.25 to -3.18,
avtotoiywe). Emmiéov davnke mwg 1 o1t)pnon g Katdeuong Tov 0EATOEWO0VG Kot
TO HKPATEPO UNKOG EKTOUNG TOL Ppaytoviov oyetilovton pe kovtepo QuickDASH
score (coefficient=-2.36; 95% CI, -5.63 to -1.37 ka1 coefficient=-0.87; 95% CI, -1.89
to -0.11) (ITivakoag 3).
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Mivakag 3: Emnlokés kor Asitovpyika amoteléouato

100°)

140°)

Evdompdbeom eyydc | Avaotpoon
Bpayoviov apBpomAacTiKni
(PHE) (n=21) opov (RSA) (n=19)
ZUVOMKOG ap1Ouog 13 (61,9) 421 0,012
EMITAOKDV
Mnyovikég 9 (42,8) 2 (10,5) 0,034
EMMAOKES
Aoctoyio poAakdv 8 (38,1) 1(5,3) 0,021
popimv/eEqpHpnpa
Aonmtn yoAdpoon 1(4,8) 1(5,3) 1
Aokt actoyio 0 0 1
M pnyovikég 4(19) 2 (10,5) 0,66
EMIAOKEG
Aoipwén 0 1(5,3) 0,48
Tomkn vrotpon 4(19) 1(5,3) 0,34
MSTS score 68 £ 10,3 - 70 (58- 76+ 7,7- 77 (59-85) | 0,72
79
QuickDASH score 30+£4,8-32(21-79) | 1946,3- 21 (10-51) 0,031
Evpog Kivnong
Amayoyn 55°+£12° - 58,5° (10- | 80£11° - 95° (40- 0,044
100°) 165°)
[pdcba kapym 60£11° - 75° (40- 90+15° - 110° (40- 0,038

To dedopéva mopovaialoval w¢ puéon Tl + TOTIKY OTOKALOY, EVOIGUETH TIUN (EVOOTETOPTHILOPIOKO

evpog) N ws amdlvty Tl (T0G0TT0).
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Kaplan-Meier survival estimates

—
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Proximal humerus endoprosthesis —— Reverse shoulder arthroplasty

Ewova 7 : Kounoin emifioons twv dvo dtapopetikav tonmv mpobécemy, UETA TNV EUPAVION OAMY TV

ETITAOK V.

Ewova 8 : Ipocyyeipnrixiy omecovion tov eyyog fpoyioviov ue payvntikn topoypopia. Avayvaopiletol
xounlng évraong ofua otnv T1 axolovBia kai ometkovioTiKd evpruoTe. coufatd pe yovopoadprwmua (A),
Meteyyepnuikn OmEIKOVION, UETC. TRV YEIPOVPYIKI] OTOKOTOOTAOH UE OVATTPOQPN 0pBpomiactiky @uov

(B .189
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5.1.4 YulAtnon

Ot acBeveic pe kaKon0elg LVOGKELETIKOVG GYKOVG TOL €YYDS Ppoaytoviov pmopovv va
vroPAnBovv e yepovpyikn enEUPoon S1Ic®MONG LEAOVG LLE OVTIKATAGTOGT TOL €YY0G
Bpoyroviov pe evoompdbeot. 261000, To AEITOVPYIKE OTOTEAEGHOTO OEV Eivan TTAVTQ
wavoromtikd. To yopokTnplotikd Kot 1 €méktacr tov Oykov, kabmg Kot 1
TPOEYYEIPNTIKN AEITOLPYIKN KOTAGTACN TOL 000EVOVG, amoteAolV KaBOPLoTIKOVS
TOPAYOVTEG OTI OLOIKOGIO ETAOYNG TS KOTAAANAOTEPNG HEBOSOV AMOKATAGTACT|G,
peTad amd gvpeia extour] Tov OyKov. To €0pog Kivnong Tov OUOL KOl KOT’ ETEKTOCT 1
GUVOAIKT] AgltovpykdTnTo. T0L dved dKpov, kabopiletar ce peydio Babud ond v
EMOVAMOT) TV TEVOVTIMV KO TOV GTPOPIKOV TETAAOL ML TNG EMPAVELNG TNG TPOOESNC.
Y& MEPUTMOOELS YEPOLPYIKNG e&€aipeonc Tov aTpoPkoD metdlov pali pe tov 6yko, ta
Ae1tovpyIKd amoteAécpato elval oyeTikd Tty Kor 1 yAnvoPpayioviog dpBpwon
avapévetor va epeavicel aotddeio. H avaotpoen apbpomhactikn amotedel o woAy
ONUoPA Abom, Oxt povo oe acbevelg pe eKPLUAICTIKY apBpitida, oAAd Kol pe
HVOCKEAETIKOVG  OYKOLG TOL  €yyOg  Ppayloviov, kabdc to  eufropmyovikd
YOPOKTNPLOTIKA TNG TpOBecC TapEyovv KaADTEPO €VPOC Kivnong o€ acbevelg, GTovg
omoiovg éxetl apatpedei To oTpoPkd mETaro 20192,

v mopovod  SWOKTOPKN  SwTpiPr), €yve  GUYKPION TGV AEITOLPYIKOV
ATOTEAECUATOV HETOED dVO TUTT®V EVOOTMPOOEGEWY, TOV YPNCLLOTOMONKAY Y10 TNV
OTOKOTACTAOT TOV €YYVG Ppoayloviov HETO TNV €KTOWUN] HVOCKEAETIKMOV OYK®V, NG
gvoompdbeong eyyvg Ppoyoviov (PHE) war g evdompdBeong pe avdotpooen
apBpomiactikiy ®pov (RSA). To 1060010 TV HETEYYEIPNTIKOV ETUTAOKADV OVTOV TOV
emepPacewv eivar oyxeticd vynAo. Tlap’ Odo avTd, To ATOTEAECUATO TNG LEAETNG O
GUUPOVOVV e GYETIKES peéTeg TG d1eBvoig Piploypagiog 20194 Metaéd tov dvo
ouadwv mapatnpiinKoy onNUAVIIKEG Spopés, o€ OTL APOPA TO TOCOCTO TMV
EMMTAOK®V, UE TNV OUAOO TO®V OVACTPOP®V apOPOTAACTIKOV OUOVL Vo gupovilet
HKPOTEPO TOGOGTO EMTAOK®V, KUPIWS AdY® TOV piKpdTEPOL aptBpov e&apbpnudtov,
OUVETELDL TNG KAAVTEPTG oTafepdHTNTOG TOV TTAPEYEL CVTOV TOL TOTTOV N TPHBeam. O
aplBpdc tov acbevov pe donmrn yohdpwon nNTov i010¢ Kol OTIC OLO OUAOEC.
Emunpocbétme, o 0TL apopd To AEITOVPYIKA OTOTEAEGUATA TOV AGHEVAOV, 1] OLAd TNG
avAoTPOPNS apBPOTAACTIKNC, ELPAVICE GaPEcTaTa KAAVTEPA oKOp. To YeEyovog avtod
ATOTLTMOONKE TOGO e TO KOADTEPO £VPOG Kivnomg TS apBpwong Tov dHov, GO Kot e

T KoAvtepa anoteréopata 6to QuickDASH score.
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Ta 6edopéva amd ™ o1ebvn Prroypapio stvor e€apeticd Alya, Kot pdvo Alyeg HeAETES
aVOPEPOLY TO OYKOAOYIKO KOU AEITOVPYIKO OTOTEAECUO, TNG OMOKOTAGTOONG HE
gvdompobécelc og acbeveic e dykovg Tov eyyig Bpaytoviov 2. Ot Schmolders et al 13
TOPOVGIACAY TO ATOTEAEGLLOTO, TNG OMOKATACTAONG LLE EVOOTPOOESN HETA TNV EKTOUN
Oyk@v oV g€yyvg PBpayroviov. X perétn copneprélafav 30 acBeveic, tovg omoiovg
XDOPIoAV GE 2 OPAOES, AVAAOYO LLE TN YPNOT 1 UN TAEYUOTOS ETAVOKAINA®ONG LAAUKDY
Hopimv, Yo TNV EMOVOGUPPOPT] TOV LLOV Kol TV TEVOVTOV el TG tpdBeonc. To péco
YPOVIKO OACTN O LETEYYEPNTIKNG TOPOKOAOVONOoN G aviABe og 26 punvec. H péom tiun
™G amay®YNS Kot ¢ tpdctiag Kapyns tov dpov frav 35° kot 38° avtictowya, xopic
OTOTIOTIKA OMUOVTIKY O10popd LETOED TV dV0 opddmv. To €bpog Kivnong Tov OOV
01oVG 060eveic aVTAG TG LEAETNG Vol CNUAVTIKA YOUNAOTEPO OO TOVS OVTIOTOLYOVG
™G OGS poc. EmmAéov, oty 1dwa perétn, to mocooto eapbpnudrov avilbe og 10%
KOl TO TOGOGTO TOMIKNG VILOTPOTNG 3%. Ta evprpata TG LEAETNG ALTHG EVIGYVOVY TNV
dmoym, mwg n xpnon ovvOeTiKoh TAEYUATOG Y10 TNV OMTOKATAGTOCT TMV HOANUK®OV
popimv eni g mpdBeong, cupPAALel oNUOVTIKA 6T 6TafEPOTOiNGCT TOL MUOVL UETA
™V gvpeia ekTopn OyKoV Tov gYYOS Pporytoviov 4. O Trovarelli et al *® pedémoay ta
AELTOVPYIKE OMOTEAEGHLOTO KOl TIS EMUTAOKES TV O0OEVOV HE OYKOLG TOVL €YYVG
Bpayoviov, o©TOVG OmMOIOLE YL TNV OMOKATAGTOON  YPNOULOTOUONKE
ouvappoAroyobuevn mpdbeon pe avaotpoen apbpomhactikny ®pov. To cvvoAKd
TOGOGTO EMMAOK®V VToAoyiotnKe o€ 22,7%, YOUNAOTEPO GE GYEOT LE TO AVTIGTOL(O
g Okng pog perémnc. Téooepig acBeveig mapovsiocav eEapBpnua dpov (18,2%), evod
donmtn yoAdpwon eppdvice €vag acBevig (4,5%). Emumiéov, ot ovyypoaoesic
YOPOKTIPLOOV TO AEITOVPYIKA OTOTEAEGUOTO MG YEVIKAOG IKOVOTOINTIKA, LE TO HECO
MSTS score va vroroyiletar o€ 29, 10 péco Constant score o€ 61 kot to péco American

Shoulder and Elbow Surgeons score ce 81. Ot Grosel et al '

cuykpivav 1o
ATOTEAEGLOTO TNG AVAGTPOPNG APOPOTAAGTIKNG OOV Kot THG NUPOPOTAAGTIKNG O
acBeveig pe poookedeTikég Kakonoeleg Tov eyyvg Ppaytoviov. tn pHeAétn avty, Topd
TO YEYOVOC OTL TO AETOVPYIKO OMOTEAEGUOTO KOlL TO TOGOCTO EMUTAOK®MV OEV
napovciacay OPopss METaEd TV Vo opadwv, ot acbevelg pe avdotpoen
apOpoTAAGTIK GOV glyov oNUAVTIKE KaAOTEPT TPOGOL0 KALYN TOL BUOVL.

XTIC TEPIOCOTEPEG LEAETEG YIVETAL GUYKPIOT] TV OMOTEAEGUATOV LETOED TOV OL0POPOV
TEYVIKOV YEPOVLPYIKNG OMOKATAGTAONG TOV EAAEIUUATOV TOVL €YYOS Bpaytoviov. Ot

Nota et al ¢ pelémoov avodpopikd 150 acOeveig, ot omoiot vmoPAfOnKav oe

OYKOAOYIKY] EKTOUN TOV €YYVG Ppayloviov Kot GUYKPIVAY T OTOTEAEGHOTA LETAED TV
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SPOPETIKOV  HUEBOOMV  amoKATAGTAONG, OMWS OAAOUOCYEVLUA, €VOOTPODEST] Ko
ouvovaoud arlopooyedpatoc-tpdbeong (APC). Ot cuyypageic dev avépepav Kapio
dlpopd oTOL  AEITOLPYIKE  OMOTEAECUOTO  UETOED TAOV  OOPOPETIKOV UeBOOwV
OTOKATACTAONG, OO avTd amotutmdnkay pe to QuickDASH score, to PROMIS
score, T0 MSTS score ka1 1o TESS score. Xg 011 a@opd T1g EMTAOKES, KOTAYLOTA,
donmtn yoAdpwon Tov Tpobicemv Kot yeuddpHpmaon Tapatnpnnkay cuyvotepa otV
opdoa Tov aclevav pe aAlopoo eV, ZTNV opdda TV achevav pe evoompobeot, To
1060010 EapBpnpatog aviAle oe 10% Kot akoAovOnoav to mepurpobetind kdtaypo
Kot 1 donmn yoAdpwon pe mocootd 4,8% xor 1,2% avtictoiywe. To mococtd TV
EMMAOK®V GUUQ®VEL pe To amotedéopoto g perémg poc. Ot Teunis et al %3
dleviipynoav Hi GLOTNUOTIKY ovookonnon ¢ Piploypagiog pe okomd va
eCakpifocovv ) PBéATIOT HEBOOO amokatdoTaoNng TOV €YYLS Ppayloviov, UET omd
evpeta ektopn| dykwv. [ To oKomod 0V TO CVYKPIVOY TO AELTOVPYIKE ATOTEAEGULATO, TV
emPioon g 7mpdbeong kol TG EMMAOKEG HETOEL TV  SAQOpOV  HEBOSWV
OTOKOTACTAONG. XTN HEAETN ovTh cvumepAneinkav 693 acbevelg, otovg omoiovg
xpnoworombnke eite aAlopodoyevpa, eite evoompobeon eite APC ya v
amoKatdotaon Tov  €yyO¢ Ppayloviov, pe EAAYIOTO  YPOVO  LETEYYELPNTIKNG
TapoKoAovLONoNG T 2 £TN. ZOUPOVO LLE TO ATOTEAECUATO TNG HEAETNG, € OTL apOpa
TO. AELITOVPYIKG amoTteléopato Kot Ty emiPioon g npodbeong, dev mapatnpnionke
Swpopd petald TtV deopwv pnebBddmv. Opme, n ypnomn CALOHOCYELLATOV
oLoYETIOTNKE He owENUEVO TOc0oTO Katayudtov. EmnpocHitme, to m0cootd twv
EMMAOK®V HETAED TV OPOPETIKOV HeBOOWV amoKatdoTtaong Ogv Topovsiooe
OTOTIOTIKG OMUOVTIKY OPopd. Xe GAAN ovVTIGTOYN GLGTNUOTIKY OVOCKOTNGN TOV

Dubina et al '*7

, pedetOnkav drdpopeg pEBodot amokaTdoTaong TOV £YYVG Pporytoviov,
Omm¢ aAdopdoyevua, evoompdoeor, APC, apbpddeon kat evoompdeon pe avacTpOPN
apOpomAacTIK OUOL. ZvVoAlKd, S0 pedéteg kot 1227 acBeveic cupmeptanednkayv ot
OLYKEKPIUEVN OVOCKOTNOT. ZOUPOVO HE TO GUUTEPAGUATO, UNYOVIKEG EMTAOKES,
Ommg aonmtn YoAdpwon g mpobeonc, kdtaypo kot £EapOpnua wapoatnprOnKov
ovyvotepa otovg acbeveic pe arlouooyevpo 11 APC. ZTatiotikd onuaviikn otpopd
dev mapatnprOnke peta&h TV S10QPOPETIKOV HEBOSWMV OMOKATACTAONS, GE OTL 0POPA.
TO AELITOVPYIKE OOTEAEGHOTA. TN GUYKEKPIUEVT HeEAETN Toviletal emiong, | peydan

onuacio g OTNPNONG TOV GTPOPIKOV TETAAOVL, TOV OEATOEWOOVG MULOG KOl TOV

LoGYOAL {0V VEOPOL GTA LETEYYELPNTIKA AEITOVPYIK OTOTELECLLATOL.
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5.1.5 Juumepdopata

H amoxatdotaon tov eAleiupdtov tov gyyog Bpayloviov, HeTd and gvpeion EKTOUN
HVOGKEAETIK®OV OYK®V, LE TN YpNom evoompobécewv oyetiletal Le amodekTd TOGOoTA
LETEYXEIPNTIKOV — EMMAOK®V KOl OYETIKO  KAVOTOMTIKY Aettovpykdétnta. O
oxedlaGHOC, N e€EMEN Kot M gupela yPNOT TG GLVOPLOAOYOVUEVNG TTPOBESTG £YYDC
Bpayioviov pe ovacTpoPn apHPOTAAGTIKY] OOV POIVETOL VO ATOTEAEL 1OOVIKT AVON Yo
avtovg tov acBeveic. H perém pog emPePorcdyver v vrepoyn e avasTpOOng
apfpomAACTIKIG GUOV, ©€ oyéon UE TIC VmOAowmeg Owbéoiueg  eMAOYEC
OTOKATAGTAONG, GE OTL APOPO TO AETOVPYIKE OTOTEAEGUOTO KOL TO TOCOGTO
EMITAOK®V. ZOPESTATO, TOAVKEVIPIKEG WEAETEG, LE UEYOAVTEPO OaplBud acBevov

ATTOLTOVVTOL Y10 TV TEPETAIP® EMPEPAIMGT TOV GUUTEPAGUATOV LLOG.

5.2'0Oykol wpoyAnvng

5.2.1 Elcaywyn
[Tap’ 60 mov N ouIKY {Ovn amoteAdel TV TpiTn MO GLYVN AVOTOUIKT BEom evtomiong
KOKONOOV VEOTAAGUATOV TOV HUVOGKEAETIKOV GUGTNUATOG, TO 0GTO TNG MUOTAATNG

163.198 " To yovdpoclpkopa 6Tovg

amotelel eapetikd omdvio. B€om eviOmIoNg TOVG
evnAikovg, akolovbovpevo amd 1o odpkopa Ewing ce maidid kot epnovg amotelodv
TOVLG GLYVOTEPOVS IGTOALOYIKOVG TOTTOVS KaKoNOe1®V mov epeavifovtol 6TV ®UoTAdT)
137,176,199,200

H swoayoyn mg ynueobepaneiog kot g aktivofepaneiog oTny OVIYETOTION TOV
capkoudtov, ™ dekoetio tov 1970, dAhale pild ™V mpdyvwon tng vOGou Kot
ouvéPBaie kaBoploTikd otV OEAUATIKY] ETUNKLVOT TOV TPOGIOKIUOV EMPiwoNng T®V
acOevav pe peceyyopaticés koxondetec 20l Aiyo apydtepa, kotd T dekagtion TOV
1990, 1 avamTLEN TOV LETOAMKOV EVOOTPOOEGEWV Y10l TV ATOKATAGTACT) TMV OGTIKMV
eEMEPUATOV PETE omd eKTOUN OYK®V, amoTéAece Uia aSIOMOTN EVOAAOKTIKN TNG
enéupaong Tikhoff-Linberg mov cuvovaldtav pe TNV OAMKN EKTOUN TNG OUOTANTNG,
TPOCPEPOVTOS CTUOVTIKA PEATIOUEVO LETEYYEPNTIKA AEITOVPYIKA amoteAéopata. H
e€EMEN 6TO OYESIGUO KOL TV KOTOGKEVT TV EVOOTPOBECEMY TPOGPEPEL GIUEPA TN

dvvatotnto  Kotaokevng eotopukevpévov  mpobécewv Yo kdbe acBevr). H
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OTOKOTAGTAOT] TNG OUOTANTNG UE €VOOTPOBEST] LETA OMO EKTOUN HVOCKEAETIKMOV
dykov amotelet ) Ogpameio exhoyng 163167:192.200,

Ouwmg, n xewpovpyikn Bepaneio tov KakonBwv dykwv TG OUOYANVNG OmOTEAEL KO
Kol onuepa medio cu{NTNoNG Yo ToVG 0pHOTALOKOVS 0YKOAOYOLS, KOOATL dEV VTTAPYEL
aKOpO OLOPMVio WG TPOG TNV Wavikn pébodo anokatdotaons. H vpohkn extoun g
OUOTAATNG Kol 1 OmOKOTAGTOOT HE OAAOUOGYELHO T GLUVOLOCUO TPHOEoNG
OAAOLOGYEVUATOC, ATOTEAEL TNV 7O GLYVE YPNOIUOTOOVUEVN HEHODO, TO KAVIKA
amoteléopato TG omoiac, ouwg, yopaktpilovior oc pn Wovied (167173176202 Tyy
tehevtaio oekaetio, 1 xpnon mpobécewv tpiodidotatng ektonwong (3-D printed),
amotedel pio €UPEMC SLOdOUEVN TEYVIKY YO TNV OTOKOTACTACT TMOV OGTIKMOV
eMelppdtov oty oplomardikny oykoroyia 2%. O oyediacudc ovtdv 10 TPodicemv
OTOYEVEL KUPIME OTNV OMOKATAGTACT TOAD GUVOETOV OVOTOMK®V TEPLOYDV, OTMS O
aoTpdyarog, M mTEPVA, TO AvTIPPAaylo Kol 0 TVEMKOS doktuAlog. [Tap’ 6o mov Ta
dwbéopa emotnuovikd dedopéva amd ) ypnon twv 3-D printed mpobécewv eivan
TEPLOPICUEVO, TA KAWVIKG Kol AEITOVPYIKE OMOTEAECUATA TOLG QAivVOVIOL OPKETA
vrooydueva 204208,

O oxomog avtg TG HeAETNG amoTtelel TNV ASI0AGYNOT TOV KAIVIK®OV Kol AELTOVPYIKDV
arotedeocpdtov ¢ xpnong 3-D printed evdompobicemv, yio TNV AmOKOTAGTAON

OGTIK®OV EMEUATOV, o€ acbeveic TOV LVIOPANON KAV GE gVpEla EKTOUN TG ®UOYANVIG

AOY® KokonBovg 0oTIK0H OYKOUL.

5.2.2 AcBeveic kat pebodol

AtevepynOnKe avadpolKy HEAETN TOPOATPNONG LE TPOOTTIKY) GLAAOYT OEOOUEVOV.
>t peAétn ovumepnednkav acbeveic, mov vmoPAnOnkav oe gvpeion ekTOUN
HVOCKEAETIKOV OYK®V NG ®HoyANvng, and 1o 2018 péypt to 2021, otovg omoiovg
ypnowonomdnke 3-D printed mpdBeon vy TNV AMOKOTACTACN TOV OGTIKOV
eMeippatog. H eddyyiomn owbpkelor PETEYYEPNTIKY TapakoAovOnong aviibe ce 12
HNVES.

[Tpoeyyxepntikd, 6lotr ot acBeveig vmoPAndnkav ce Poyio S Peldovng yuoo v
GTOAOYIKY] TowTomoinon ¢ PAAPNG Kol M CLUVOMKY OepamevTIKY TPOGEYYIoN
TPOEKLYE UETA AmO OYKOAOYIKO GULUPBOVAO, GTO OO0 GULUUETEIYOV 10Tpol 0o
Spopes €0KOTNTEG. XVVOMKA cvppeteiyav 4 acBeveic. H 1otoloykn didyvmon

emPefaince v VIapsn yovopocapKOUATOS Kot 6Tovs 4 acBeveig. O évag acbevng
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TAPOVGIOGE TOTIKT VIOTPOTN TG VOGOV, £NELTA amd amdEeon TS PAGPNS Kot mAnpwon
TOV EAAEIPNATOG e 00TIKO ToévTo. H didyvmon g vmotpomng ténke 2 £tn petd v
apywn xewpovpywkn Oepameio. o tov mpoeyyelpntikd oyxedocoUd, ot aoHeveic
vroAnOnKav oe aZovikr Topoypaeiot VYNANG AvAALOTG KL GE LLOLYVNTIKT) TOLLOYPA(in
(Ewéveg 9 kon 10) 2%, Topewvo pe 1o ovotnue taEvopnong kotd Malawer, o évag
acBevig vroPAndnke oe tomov 5, efwapbpikn ekToun, €V Ol vmoOlowtol 3, og

gvdoapOpikr| extopy TOmMOL 3, UE UEPIKY EKTOUN NG wpomAdTng ¢

. T mv
amokatdotacn £ywve ypion mpobécewv  wpoyAMivnie MUTARS® tc  starpiog
Implantcast (Implantcast GmbH, Buxtehude, Germany), evd mpdbeon &yyHc
Bpayloviov pe avaotpoen apHpomTAAGTIKY OOV, TG 110G eTanpiag, ¥pnoyLoroonke
Y0 TNV ATOKOTAGTACT] TNG GLVEXELNG TNG YANVOPpaytoviag apbpmwong (Ewdveg 11 kat
12). e 600 acBeveig, Aoym TG HEYOANG EMEKTAOTG TOL GYKOV OTO LOACKA LOPLOL TNG
TEPLOYNG TOV DUOV, XPNOUOTOMONKE TOAVAUBVAEVIO KAEW®MUEVOL TOTTOV, MGTE VO
dwopohotel 1 otabepotnta ™G Gpbpwong Kot vo pewwbel to  gvdeyOUEVO
eEapHpnuaroc.

[No ™ peteyyelpntikn mapakoAovOnor, oAotr ot acbevelg vrefAndnocav ce amiég
axtvoypagieg kol poyvntikég topoypaeies (Ewova 13), evd Aemtopepng kAvikn
eétaon devepyndnke yuoo Tov KOOOPIGUO NG AELTOVPYIKOTNTAG TOV MUOV KOl TOL
e0povg kivnong. H a&loldynon tov Aettovpykod amoTeEAEGLOTOC EYIVE LLE TN XPTOT) TOV
MSTS score kat tov DASH score 9621 Emim\éov, o1 acBeveic potiOniav yio to fadud
KOVOTIO{N o1 G TOL LETA TO YEPOVPYEID KO Ol OTAVINGELS TOLG KATOYPAPNKAY ¢ €ENG
: TOAD 1KOVOTOMUEVOG/T, KOVOTOMUEVOS/T), UETPIOG KOVOTONUEVOG/T, KABOAOL
wavomomuévog/n. Téhog, v TNV KoTaypaen TOV UETEYYXEPNTIKOV EMTAOK®V
ypnopomomdnke to cvotnua tavopmong katé Henderson %°.

Yuvolkd 4 acBeveic coppetelyoy otn HeAéTn. O dvo NTav AvOPES Kot 01 SLO YVVOIKEG,
pe péon nikio Kotd v nuepounvio devépyslag Tov xepovpyeiov ta 56 £ (gvpog
48-62). Evpeio yeipovpyikn ektoun, pe kabopd xeipovpykd dpia emttevydnke g OAovg
Tov acBeveic, Pdon ™G 1GTOAOYIKNG EETOCTC TV YEPOVPYIKDV TOPAUCKEVUCUATOV.
EmmAéov, n dtotpnon tov 0eATOEWO0VG HVOG Kol TOV HOGYOAOI0OD VEDPOL KOTEGTN
duvarn kot 6Tovg Téacepls acbeveic. H péom dudpreta kdbe yeipovpyng emépfoaonc

avnABe og 152,5 Aemtd (evpog 110-200).
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Ewoéva 9 : lpoeyyeipntixn ometkovion e aplpwons tov wuov. Avayvwpiletor vyniinc éviaons onua
otnv T2 axolovBio g poyvnuikns topoypagpiog, o acbevy 56 1wV, Ue DTOTPOTH YOVOPOTOAPKMDUOTOS

Kopaxoeldois amépvong (B), ue eméxraon oty wpoylivy (A). 2!

Ewova 10 : Tpiodicoraty ovacdotoon twv EIKOVOY THS TPOEYXEPNTIKNS OLOVIKHG TOUOYPaPIos TOV 0100
apov. Ot KOKKIVES YpopuéES omoTeAodY ta. onueia s ooteotouios oe mpoobio (A), orepaviaio (B) roi

211

omioBia wpofoln (C).
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Ewéva 11 : Tedikog oyediaouos e kord mopoyyerio mpobeong. Aiaxpivetar n covapuoloyoduevy Tioka.
otabepomoinong g mpobeans (A), n mpocbio (B) xou n omicbia amown e 3D printed mpobeong
avukaraoroons e ouoyinvyg (C), n evdompobeon eyyvs Ppoyioviov (D) koi n kepod] avaopopng

apOporlactixic duov (E). !

Ewova 12 : Torobétnon e 3D printed custom made evoorpoeons wuoyAnvg, 1etd v eopeia eKtoun

70V Oykov (A), eloaywYN TOL GTELAE0D GTOV OWAO TOV E&YYOS Ppayioviov (B) kar i tehiky disyyerpntixn

avéraln e épBpwone (C). >
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Ewéva 13 : Al axuvoypagio s dpBpwaong tov dpov, 28 wiveg puetd mv yeipovpyixi exéufoon !

5.2.3 AnoteAéopata

H péom dudpreta tng meptodov LETEYXEPNTIKNG Tapakolovdnong ntav 22 punveg (€vpog
12-28). Kaf” 6An g d1dpKelo cuToD TOV YPOVIKOD OGTIHOTOS, KAVEVAS 0OV OeV
TAPOLGIOGE TOMIKY] VIOTPOMN 1 GUOTNUOTIKY OGTOPA TNG VOGOL. ZUOTNUOTIKN
Bepamneia dev ypnoomomOnie o Kavéva acevr|. Bdogtl tov cuotipatog taSvopnong
katd Henderson, 6ev mapatnprnie kopio LETEYYEPNTIKY ETTAOKY.

Ye OTL 0QOPA TO AEITOVPYIKO OMOTEAEGUO TOV YEPOVPYIKOV ENEUPACE®VY, TO HECO
MSTS score vroroyiotnke oe 80,5% pe gvpog 65-94% wat to péso DASH score ce
15,2% pe evpog 7,5-32,5%. Katd tov tehevtoio peteyyeipntikd éieyyo, m péon
EVEPYNTIKN amary®yn TS apbpmong tov dpov petpndnke og 78,75°, ue evpog 30-120°
Kol M péom evepyntikn mpdcbia kapym oe 70°, pe ebpog 25-110°. Or tpeig acbeveig
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YOPOKTIPLGAV TO AEITOVPYIKO LETEYXEPNTIKO ATOTELEGLLA MG TTOAD TKOVOTOUTIKO, EVD

évag og petping wavoromriko (Ilivakag 4).

Mivaxog 4: Anuoypagixé yapoxtnpiotixd aclsvdy kot Asitovpyixd amotéleouo.

Acbevic | Huxia | Follow-up MSTS | DASH | Anayoyn | IIpocOw | Eidog
(uMvec) (%) (poipeg) Képyn | moAvoaBvieviov
1 48 12 65 32,5 30 25 2VVOEdEUEVO
2 56 20 94 7,5 120 110 Soppatikd
3 58 24 75 11,7 65 45 Yuvdedepévo
4 62 28 88 9,2 100 100 Soppatikd

5.2.4 JulAtnon

Ot e€atopuxevpéveg yia kdbe achevn, TpiodldotaTng EKTHTOONG EVOOTPOBETELS, EXOVV
apyicel vo yp1noonotohvtol EvpEms 6TV 0pBOTUISIKT 0YKOAOYIO Kol TPOGPEPOLV LLd
EVOALOKTIKY] ADOT) Y10 TV OTOKATACTOGCT) TMV OCTIKAOV EAAEUUATOV, TPOCAPHOCUEVN
ota Wwitepa yapoxmpiotikd kdds achev) 2127214 Tty nopodoa cepd acOevhvy,
eCotopikevpéves  evoompobécels  @UOYAVNG O GLVOLAGUO  UE  AvAGTPOON
apOpOTAQGTIKY] ®UOL, YPNOWOTOWNONKAV Yo TNV OTOKATACTOCT TOV OCTIKMOV
eEMEWUATOV Kol NG AsrtovpywkdTTog TS Opkng (ovng, o oocbevelg mov
vroPBAnkav oe e£mapOpikn, tomov 5 kar gvdooopBpikn Tomov 3, xotd Malawer,
ektoun ™G opoyAvns. Katd 1o oiviopo ypovikd Sldotnpo g HETEYYEPNTIKN
napoKorovONnoNg, dev mapaTnPONKE KATOWOL €100V EMUTAOKY| KOl 1 OMOKATAGTOON
™G AETOLPYIKOTNTOG TOL MOV, TOGO G €0POG Kivnomg, 0G0 Kol G€ UETPNOELS
AELTOVPYIKAOV GKOP, GOIVETOL VAL EIVOIL TTOAD KOVOTOMTIKY.

Ta dedopéva g 01e0voig BipAoypapiag oxeTIKd e TOVS OYKOVG TG WUOYANVNG Elvarl
eEapetikd mepropiopéva. Or Capanna et al pelétnoav avoadpoukd 12 acOeveic mov
vroPANONKav o ekTop Sl TG MUOYANVNG KOl OMOKOTAGTOOT e Evoompdbeot). Av
KOL Ol GUYYPOPELG TNG HEAETNG OVAPEPOVY TG TO. AELTOVPYIKE OMOTEAEGHOTO TOAD
KOAADTEPQ, GUYKPLTIKA LE TNV TApadOGLakt] xelpovpyikn ektoun Katd Tikhoff-Linberg,
TO GUVOAIKO AETOVPYIKO OMOTEAEGHO YopoKTNPIleETOl MG KAAD, EVD GLYYXPOVOS GTO
25% tov acbevav mov peretnOnkav, £yve agaipeon g tpddeong LoOyw ev 1o PdaOet
Molpwéng B!, Or Mnaymneh et al, émerta, avo@EéPOLY IKAVOTOMTIKO AELTOVPYIKO

OTOTEAECUO, KO YOUNAO TOGOOTO UETEYYEPNTIKOV EMMAOK®V, o€ acbevelg pe
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COPKAOUOTO TNG MUOTAATNG, GTOVG O0moiovg £yve ¥pNoN CAAOLOGYEVLOTOS Yol TNV
YEPOLPYIKN OTOKATAGTOCT HETA TNV €vpeia EKTOUN TOV OYKOL. Opms, og GAOVG TOVG
acOeveic ™G HEAETNG TOVG, £YIVE SLOTHPNON TOV HVAV TOV GTPOPIKOV TETGAOL 7>,
[Tapopowa amoteléopota mapovsiocsay kot ot Zhang et al, 6e peAétn tovg, otnv omoia
ocouneptérafav 7 acbevelg, ot omoior vmoPANOnkav oce amokoTAoTAON L€
adopdoyevpoe 176, Ot Tsuda et al Sieéqyoyov pelétn pe 21 acBeveic. Ot acOeveig
vroBAnkav oe tOmov S5 ektoun g opomAdtmg. [ v amoxotdotoon
ypnoporomnke evoonpdbeon eyyvg Bpaytoviov, n omoia kabOnAbONKE 61O KOAOPOUO
™G opomAdtng pe ) ypnon Trevira tube (Implantcast, Germany) v mA&ypotog
Mersilene (Ethicon). Ta peteyyeipntikd AETovpyIKd ATOTEAECUATO OVOPEPOVTOL (G
TTOYG, PE TOVC acOEVEIQ Vo 0duVATOVV VO avuydGovY To péhog 215,

Ot kaxonBeic dykol TG ®UOYANVNG €ival GTAVIOL Kol VM €Yl KOTAGTEL EQIKTN M
YEPOLPYIKN €KTOUN HE €vupeiol Opla, M OTOKATAGTOCN TG APBPOONG TOL MUOV
amoTelel, akdpa Kot GHEPE, [0 TPOKANGT Yo Tovg opOomardikong oykoddyovg 7.
[Mapadootakd, ot EKTORES OVTEG GUVOOEHOVTOL OO TTOYA AEITOVPYIKE OTTOTEAEGLOTOL
176 To. aALOHOGYEVUATOL KL O GUVIVAGHOC TPODEGG-UALOHOGYEVLATOC OOTELOVV TIC
TAEOV OLOEOOUEVEG TEXVIKEG OTOKATAGTOONG, VM Ogdopéva amd Oebvelg pelétec
avaPEPOLY MG O TOPATNPEITOL JAPOPHE GTO AETOVPYIKO OMOTEAEGHUO KOl GTO
TOGOOTO PETEYXEPNTIKADV ETUTAOK®DV, GUYKPLTIKA, LETAED TV dvo puefddmv. Zuvorkd,
OUMC, TO TOGOOTO TMV LETEYYEPNTIKOV ETUTAOK®V Kol 6TIS Ov0 pHeBdd0VG elvan apKeTd
VYNAD, HE TO TEPMPODETIKO KATAYLQ, TNV YELOAPOP®ON Kol TV ATopPOENCY| TOV

BLITS9 - Avotoymg, dpog, 1

OALOLOGYEVIOATOS VO OTOTEAOVV TIG KLPLOTEPEG
OTOVIOTNTO OVTAOV TOV OYKOV Kot 1 EAAENYT DVYNANG TOOTNTAG TLYOLOTOUEVMV
HEAETMV 0V EMITPEMOVY TNV EEQYMOYN OCPOADYV GUUTEPACUATOV, GYETIKE HE TNV

vIEPOYN KAmowog LeBOOOV amoKATAGTACNG.

5.2.5 Juumepdopata

H ypfion eéatopukevpévov mpobécemv TpiodldcTatng EKTOIMONG, GE GUVOVOGUO LE
avdotpoen apBpomAactiky ®pov, amotelel o efopetikd  a&omotn  péBodo
OTOKOTAGTOONG HE IKOVOTOMTIKA AEITOVPYIKA OMOTEAECUATO, GE OCOEVEIG TOL
vrofaAAoviotl 6€ TOTOL 3 KO S EKTOUN TNG WHOTAATNG, AOY® HVOCKEAETIKOD OYKOV.

[Top’ Olo avtd, peréteg pe peyodvtepo apBud acevaov kot pakpHtepo OdoTnuo
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LETEYYEPNTIKN TOPOKOAOLONONG amattovvTol, Octe vo emPeformboldv ta guprpota

™G HEAETNG pOIG.
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6. MepiAnn

Ewoyoyn: H opwxn (ovn amotelel 1t dgvtepn ovyvotepn 0éom evtoOmiong
TPOTOTOODV OYK®V TOL pvookedetikov. Emiong, omv meployn ovyvd evromilovron
devteponabeic petaoctatikés PAaPec. H e£éMén e goppaxevtikne Oepaneiog twv
COPKOUATOV GE GUVOVAGUO HE TNV EEEMEN TOV YEPOVPYIKAOV TEYVIKOV EKTOUNG TMV
Oyk@v TG ouikng {ovng, &éxovv Pedtidcel Beapatikd T0 TPOocdOKIUO emPimong Tov
acBevov. Ot axkpoplooTikés eneuPdoel oTadlokd aviikataotddnkay oo
emepPacelc Stacmong HEAOLS. ZNuepa, T0 95% tov acBevov pe KakonBelg dykovg Tov
GOUov propovv va vroPAnbovv oe enéppaon ddcwong pérove. O dpog amotedel o
eapetikd mwoAOTAOKN ApOpwon pe TOAD pEYAAO €VPOG Kivnomg. XUVETMOC, Ot
eneuPaoelg O146moNGS LEAOVS 0€ GLVOJEVOVTAL TAVTO OO TANPT ATOKATACTOCT TG
KVNTIKOTNTOG.

Ykomog: Xt oOyyxpovn opBomaidikny oykoAoyion €yovv meprypagel moAvdpiOueg
emepPaocelc O1omong péAovg o€ acbeveic pe 0ykovg g OUKNG {dVNG. TKOTOC AVTNG
™G O100KTOPIKNG OaTpIPng amoterel N a&l0AOYNON TOV OYKOAOYIKMOV, KAMVIKOV Kol
AELTOVPYIKADV OTOTEAECUATOV, TV 060eVDV, 01 0moiot vrofdiiovtal oe eneuPloelg
dllowong pélovg, pe ypnom evdoompobécewv. o 1o okomd avtd ot acBeveic
ta&wvoundnkav og 500 VITOONAdES: TOVG acbeveic e dyKovg £yyOg Bpayloviov Kot TOVG
aceveic e OYKOLG TG OUOYANVIC.

AoBeveic ko péBodor: o toug acbevelg pe Kakonbeig dykovg yyvg PBpaytoviov
TPOYUOTOTOONKE L0 AVAOPOUIKT LEAETT) GUYKPLOTG TV KAIVIKMV, AEITOVPYIK®OV Kot
OYKOAOYIK®OV OTOTELECUATOV O TN XPNOT) OLO SAPOPETIKADOV TOVTMV EVOOTPODEGEMV.
Yvvolkd, peretinkav 40 acBeveic pe kakonbeig dykovg eyyog Bpayroviov. Xtovg 21
ypnopomomOnke evoompdOeon eyyvg Ppayloviov (proximal humerus endoprosthesis,
PHE) ywo ™v omokatdotoon petd tmv ektopn tov Oykov, eved ot 19 acbeveig
YPNOILOTOWONKE EVOOomPAOes £yyVg Ppayloviov Le avaoTpoPT 0pHpOTAACTIKE MOV
(reverse shoulder arthroplasty, RSA). Aievepynfnke cvykputikn a&loAdynomn tov
KAVIK®OV, OYKOAOYIK®V KOl AEITOVPYIKAOV OTOTEAEGUATOV HETAED TV 0VO OUAd®V
acBevav, kabmg Kol GOYKPIoT TOL TOCOGTOV EMMAOKMOV UETAED TV OLO HEBOd®V
armokatdotaong. [ v a&loAdynon TovV  AEITOVPYIKOV — OTOTEAECUATOV
ypnoworomOnke to MSTS score (Musculoskeletal Tumor Society score), 1 cOvToun

exooyn tov DASH score (Disabilities of the Hand Shoulder and Hand score). T'ia
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LLEAETT) KO TNV KOTYOPLOTOINGT T®V EMITAOK®OV YPNCLULOTOMONKE 1| TASIVOUN G KOTA
Henderson.

Ot acBeveic pe 0yko omnv opoyAnvn, vtepAndncay o enépPaom d1dowong HEAOVS Kot
OTOKATAOTOOT HE €01KN 7poheon Tpodldotatng eKTOHTOONG UE  OVAGTPOPN
apOpomAacTIK OUHOL. AlevepyNONKE AVAOPOLUIKT LEAETT) TOPOTPNONG, GE GLVOAIKA 4
acOevelg. A&oloynOnke to KAVIKO Kol OYKOAOYIKO OTOTEAECUO, EVO Yo TNV
aEOAOYNOT TOV AEITOVPYIKOV OTOTEAEGOTOG KOl TOV EMITAOKAOV YPNGILOTOMONKE 1
1010 peBodoroyia.

Amoteréopata: To HéGo O1AGTNO LETEYYXEPTTIKNG TOPOKOAOVONONG, 6TOVS aoBevelg
ne 6yko €yyvc Bpayloviov aviibe og 62 + 15 pqves. Okto acBeveic pe PHE kot évog
pe RSA (p=0.021) dwayvoomrav pe e£bpOpnua dpov. e 6t apopd 6TIC VTOAOUTES
EMUTAOKEG TO TOGOOTO EMIMAOKOV NTAV TOPOUO10, YOPIG VO TaPOLGLALEL GTATIOTIKA
onuavtiky dtapopd peta&d twv dvo opddwv. To MSTS score otovg acbeveig pe PHE
ouada pe RSA egpedavice onuovtikd koivtepo quick DASH score, 1o omoio
vroAroyiomnke o€ 30 £ 4,8% (p=0,031). EmmAéov, n amaywyn Tov dpov kot n tpochia
Képyn Mrav onuovtikd koaAvtepn otovg acBeveig pe RSA (p=0,04 wor p=0,03
avtiotorya). Tomikn vrotponn dayvdoTnKe 6€ 5 acBeveig GLVOAKA.

Ytovg acheveig e GyKo NG WUOYANVIG, TO LETEYYEPNTIKO S1AGTNLA TOpOKOAOLONONG
kopoivetor omd 12-28 pnvec. Evpeio ektopn pe ekevbepo yeipovpykd opio
emredyOnke oe OAovg Tovg acbeveis. To péso MSTS score vmoAoyiotnke e 80,5% ot
10 QuickDASH og 15,2%. Zoupova pe tv tagwvounon tov Henderson, dev
TAPOTNPNONKOV LETEYYEIPNTIKES EMTAOKES.

YOumEPAGNUTO: 1 ATOKOTAGTAOT TOV €YYOC PBpoytoviov pe gvdompdOeon petd v
EKTOWN] LVOCKEAETIKOV OYK®OV OmOTEAEL AEIOTIOTN EMAOYY], 1| OO0l OUWG UTOPEL Vo
OLVOOEVETL OO EMITAOKES KO TEPLOPICUO TG KIvNTIKOTNTOS TOV dUov. H avastpoen
apOPOTAAGTIKT OIVETOL VAL TPOCPEPEL, GTATIOTIKA CTLLOVTIKA, YOUNAOTEPO TOGOGTOH
EMMAOK®V Kal BEATIONEVO AerToVpy1Kd amoTédespa. H amokatdotocn Tov ®pov petd
TNV EKTOUN OYK®V TG OUOYANVNG HE TpOBEST TPIGOIAGTOTNG EKTUTTMOONC, PAIVETOL VO
amoTeLEL Lot TOAAG LTOGYOUEVT] LEDOOO, TTOV TPOGPEPEL IKOVOTTOUNTIKT OTOKATAGTOO)

NG AELITOVPYIKOTNTOGS TNG APOPWONG Ko YAUNAO TOGOCTO EMTAOKMV.
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7. Summary (MepAnPn ota ayyAkad)

Introduction: The shoulder girdle is the second most common location for primary
musculoskeletal malignancies and a common location of metastatic lesions. The
evolution of therapeutic agents and surgical techniques improved radically the life
expectancy of these patients. Nowadays, amputations have been replaced from limb
sparing surgeries, and 95% of the patients with shoulder girdle tumors can undergo
limb-salvage surgery. However, shoulder is a very complex articulation, and, in many
cases, limb salvage surgery is associated with functional limitation.

Purpose: There are many reconstructive options after wide excision of shoulder girdle
tumors. The purpose of this PhD thesis is to assess the clinical, oncological, and
functional outcome of the patients, who undergo endoprosthetic reconstruction of the
shoulder, after tumor excision. For this aim, the patients were divided into two
subgroups: patients with proximal humerus tumors and patients with glenoid tumors.
Patients and methods: A retrospective, comparative study was performed, including
patients with proximal humerus malignancies, who underwent endoprosthetic
reconstruction, using two different prosthesis types. Forty patients were included in the
study. Proximal humeral endoprosthesis (PHE) was used for 21 patients, and reverse
shoulder arthroplasty (RSA) was used for 19 patients. Clinical results, oncologic
outcomes, and complication rates were assessed. The functional outcomes of the
patients were assessed with the Musculoskeletal Tumor Society scoring system
(MSTS), the shortened version of the Disabilities of the Arm, Shoulder and Hand
(QuickDASH) score, and shoulder range of motion.

For the patients with glenoid tumor, 3-D printed custom-made glenoid component with
reverse shoulder arthroplasty were used. Four patients were included in the study. We
retrospectively reviewed the clinical and functional outcome, using MSTS and DASH
score, as well as complications’ rate.

Results: For the patients diagnosed with proximal humerus tumor, the mean follow-up
was 62+15 months. Shoulder dislocations occurred among 8 patients with PHE and 1
patient with RSA (P=.021). The other complication rates were similar for the 2 groups
(P<.05). At the latest follow-up, the mean MSTS score was 68+10.3 for those with PHE
and 76+7.7 for the patients with RSA (P=.72). However, the QuickDASH score was
significantly better (P=.031) for those with RSA (mean, 19+6.3) compared with patients
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with PHE (mean, 30+4.8). Additionally, shoulder active abduction and forward flexion
were significantly greater for the RSA group (P=.04 and P=.03, respectively). Five
patients had local recurrence.

In glenoid tumor patients’ group, Wide excision was achieved in all patients. No local
recurrence or distant metastasis were diagnosed at the follow-up period. The mean
MSTS score was 80,5% and DASH score was 15,2%. According to Henderson’s’
classification, there were no postoperative complications.

Conclusions: Prosthetic reconstruction after oncologic re-section of the proximal
humerus is associated with significant limitation of shoulder range of motion and a high
rate of revision surgery. However, in this study, RSA was associated with fewer
dislocations, improved Quick-DASH score, and greater abduction and forward flexion
compared with PHE. The use of 3-dimensional printed implants can be a very reliable
solution with satisfying clinical and functional outcomes for reconstruction, in patients

with musculoskeletal malignancies of the glenoid.
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Abstract

Prosthetic reconstruction after wide resection of tumors of the proximal humerus presents a unique challenge. The
shoulder is a complex articulation, and patients have high expectations for postoperative function. The goal of this
study is to compare functional outcomes, oncologic outcomes, and complication rates for 2 reconstructive methods.
Forty patients with proximal humeral tumors were reviewed retrospectively. Proximal humeral endoprosthesis (PHE)
was used for 21 patients, and reverse shoulder arthroplasty (RSA) was used for 19 patients. Clinical results, oncologic
outcomes, and complication rates were assessed. The functional outcomes of the patients were assessed with the
Musculoskeletal Tumor Society scoring system (MSTS), the shortened version of the Disabilities of the Arm, Shoulder
and Hand (QuickDASH) score, and shoulder range of motion. The mean follow-up was 62+15 months. Shoulder
dislocations occurred among 8 patients with PHE and 1 patient with RSA (P=.021). The other complication rates were
similar for the 2 groups (P<.05). At the latest follow-up, the mean MSTS score was 68+10.3 for those with PHE and
76+7.7 for the patients with RSA (P=.72). However, the QuickDASH score was significantly better (P=.031) for those
with RSA (mean, 19+6.3) compared with patients with PHE (mean, 30+4.8). Additionally, shoulder active abduction
and forward flexion were significantly greater for the RSA group (P=.04 and P-=.03, respectively). Five patients had
local recurrence. Prosthetic reconstruction after oncologic re-section of the proximal humerus is associated with
significant limitation of shoulder range of motion and a high rate of revision surgery. However, in this study, RSA was
associated with fewer dislocations, improved Quick-DASH score, and greater abduction and forward flexion
compared with PHE. [Orthopedics. 2022;45(6):€335-€341.]
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Abstract: Background: The triad of 3D design, 3D printing, and xReality technologies is explored and
exploited to collaboratively realize patient-specific products in a timely manner with an emphasis on
designs with meta-(bio)materials. Methods: A case study on pelvic reconstruction after oncological
resection (osteosarcoma) was selected and conducted to evaluate the applicability and performance
of an inter-epistemic workflow and the feasibility and potential of 3D technologies for modeling,
optimizing, and materializing individualized orthopedic devices at the point of care (PoC). Results:
Image-based diagnosis and treatment at the PoC can be readily deployed to develop orthopedic
devices for pre-operative planning, training, intra-operative navigation, and bone substitution.
Conclusions: Inter-epistemic symbiosis between orthopedic surgeons and (bio)mechanical engineers
at the PoC, fostered by appropriate quality management systems and end-to-end workflows under
suitable scientifically amalgamated synergies, could maximize the potential benefits. However,
increased awareness is recommended to explore and exploit the full potential of 3D technologies at the
PoC to deliver medical devices with greater customization, innovation in design, cost-effectiveness,
and high quality.

Keywords: individualized; patient-specific; endo-prostheses; instruments; point of care; 3D technologies;
3D printing; virtual reality; augmented reality

1. Introduction

In cases where no alternative options exist in cases such as bone reconstructions for
limb salvage after oncologic resections, endo-prostheses must be tailored to the patient’s
unique anatomy and physiology. When and why artificial reconstructions of anatomical
integrities are chosen depends on prognostic factors, technical considerations, short-to-long-
term advantages and disadvantages, and other parameters [1]. Individualized implantable
orthopedic parts have the potential to provide the following [2-4]:

1. Superior mechanical performance tailored to the anatomical area free from stress-
shielding phenomena leading to osteolysis.

2. Superior biological performance that promotes bone ingrowth to achieve

osseointegration.

Optimal aesthetic outcomes with perfect fit.

4. Optimal postoperative function with fast recovery and fewer complications and risks.

@

In contrast, compared with off-the-shelf counterparts, custom parts require a high level
of expertise, careful handling, and quality control at all stages of their development, and they
usually require higher costs and more time for pre-operative planning and development.

1.1. Enabling 3D Technologies

To facilitate the development of individualized medical devices at the point of care
(PoC) and improve patient healthcare, itis necessary for certain emblematic 3D technologies
to be utilized and appropriate synergies and workflows to be formed within scientifically
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amalgamated and quality-controlled schemes. The term “3D technologies” refers to a
broad gnostic field that includes the following elements, which enable the development of
patient-specific solutions, including implantable medical devices (Figure 1):

1. 3D medical imaging: Tomographs (internal and external forms) and 3D scanners
(external shapes) are used to capture high-fidelity anatomical image data for 3D
visualization.

2. 3D computer software: These are used to (a) process medical image data; (b) plan
pre-operatively and navigate intra-operatively; and (c) design, simulate, and optimize
medical devices.

3. xReality: These are virtual (VR), augmented (AR), and mixed (MR) devices used for
(semi)immersive experiences to support pre-surgical planning, simulation, and surgi-
cal navigation. With VR (headsets), the user has the feeling of being part of an artificial
world (virtual presence) that is different from actual physical reality, while with AR
and MR (headsets, monitors, projectors), the user has a semi-immersive experience in
which computer-generated content (text, images, animations) is superimposed over
the user’s actual environment.

4. 3D printing: This refers to (bio)material fabrication techniques for realizing physical
medical devices from digital 3D models created with computer software.

3D Computer Software
Anatomy generation

Surgery planning & navigation,

Product design & simulation

3D Imaging l ' Biomaterials
Fabricators

3D Printer

Tomographs cate
3D Scanners 3D Printing
techniques

xReality
(Virtual/Augmented/Mixed)
Screens, head-mounted displays,
projectors, haptics

Figure 1. Three-dimensional technologies that enable the realization of individualized medical devices.

1.2. Three-Dimensional Printing of Individualized Medical Devices

According to ISO/ASTM [5], additive manufacturing (used synonymously with 3D
printing) is defined as “a process of joining materials to make parts from 3D model data,
usually layer upon layer, as opposed to subtractive manufacturing and formative manu-
facturing methodologies”. There is a plethora of 3D printing techniques, each of which
can be categorized into one of the seven classes: binder jetting, directed energy deposi-
tion, material extrusion, material jetting, powder-bed fusion, sheet lamination, and vat
photo-polymerization.

Effectively, 3D printing is a tool-free method used for the primary shaping of complex
freeform products. The 3D geometry emerges from the selective and successive layer-wise
addition of material, with each layer corresponding to a cross-section of the product to
be fabricated. This layer-by-layer principle enables almost unlimited and de novo design
freedom to materialize extremely complex 3D geometries with intricate organic internal
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and external features that vary in material density, geometry, and properties spatially

across the part, per se. This way, manufacturing barriers are lifted, and the physical

making of an object becomes easier than the digital 3D modeling of it. On the other hand,
there can be technical flaws such as rough surfaces (the stair-stepping phenomenon), poor
dimensional accuracy, anisotropic mechanical properties, micro-porosity, minimal feature

size fabrication, and trapped powder particles (for powder-based techniques) [6].

Of the total value of 3D-printed products and services (USD 12.8 billion), the medical
sector represents USD 1.65 billion [7]. Medical 3D printing has directly impacted more than
3 million patients and more than 5 million indirectly, with the largest growth expected in
customized devices, surgical planning, and development and prototyping [8].

In medicine, intensive research is being conducted into 3D printing applications for
making anatomical replicas, patient-specific instruments and molds, implants, (mega)endo-
prostheses, orthotics and prosthetics, tissue-engineered constructs, and drug delivery
products [9-11].

Numerous medically approved 3D printed devices have been implanted world-
wide [12,13] with orthopedics and oncology being among the most common applica-
tions [14,15]. The process of 3D printing has been shown to provide beneficial solutions
for bone substitution and limb salvage for oncological cases [16-18], and many break-
throughs have been achieved owing to the utilization of custom 3D designs followed by
3D printing [14,19-22]:

1. Physical replicas aid in better anatomic anticipation and physical surgical simulations
for pre-operative planning, communication, teaching, and training. Particularly useful
is the utilization of multi-material 3D printing where hard and soft structures are
fabricated to mimic biological tissues [23,24].

2. Patient-specific solutions help

a. To improve intra-operative navigation and surgical (biomechanics and func-

tions) and aesthetic results.

b. To decrease operating time, surgical risks and errors, blood loss, radiation

exposure/fluoroscopy shots, and postoperative complications and infections.

c.  Tolower cost and development times for one-off unique parts compared with

traditional manufacturing methods.

d.  To create better coordination and communication between multi-disciplinary

and inter-epistemic teams without disrupting their workflows.

3. Biomimetic weight, surface, and topology optimized structures with favorable inter-
connected porous geometries can be implemented to fabricate scaffolds for tissue
engineering and bone grafts [25] or for artificial bone endo-prostheses for increased
osseointegration and bone-matching mechanical properties [26,27]. Thus, properties
are topologically and selectively tuned along the monolithic part, per se.

4. Novel medical devices are accelerated and design and /or timely manufacturing at
the PoC is empowered.

The 3D printing of medical devices at the PoC can be useful for making patient-specific
medical devices, resulting in savings; however, apart from the necessary inter-epistemic
and multi-disciplinary synergy formation, the main issues are economic and regulatory,
and qualified personnel are needed [28-36].

1.3. xReality Applications

xR technologies offer alternative tools for decision making that can improve patient
healthcare outcomes and economic value [37]. Researchers report that xR leads to improved
education, training, and surgical skill acquisition, outperforming classic sessions and train-
ing approaches [38—40], while xR systems for intra-operative navigation and information
visualization are promising in complex surgical procedures requiring high precision and
accuracy such as oncology (tumor resection) and spine surgeries [41,42], as xR is more or
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equally reliable and accurate and less time-consuming than ultrasound and fluoroscopy
with less or equal anesthesia time and blood loss [43-47].

1.4. Scope

This paper aims to fill the gap in the literature by presenting and unfolding, step by
step, an inter-epistemic workflow for developing individualized orthopedic oncological
devices at the PoC harnessing the above-mentioned 3D technologies. For this purpose, a
case study on pelvic endo-prosthesis development with a suitable synergy that is centered
around such 3D technologies is presented, and the potential and challenges are reported.

2. Materials and Methods

A systematic approach to engineering design [48] was tweaked and blended with other
approaches to create a 15-step inter-epistemic end-to-end workflow for the development of
patient-specific medical devices at the PoC (Figure 2). To fully explore and exploit the capa-
bilities of 3D printing, design with 3D printing (Dw3DP) [49] was harnessed as a toolbox to
expand conceptualization and boost creativity toward new design spaces. To overcome the
associated issues of 3D printing and to maximize product performance through the synthe-
sis of geometrical and material compositions, design for 3D printing (Df3DP) principles
were considered [50,51]. Df3DP and Df3DP were inserted into a divergence-convergence
model similar to the Double Diamond design process [52]. To support mimicking natural
forms and functions, the Biomimicry Institute’s design spiral and taxonomy of biological
strategies were employed [53].
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Figure 2. Inter-epistemic workflow for developing individualized orthopedic products.

Utilizing the aforementioned workflow, a case study of artificial pelvic reconstruc-
tion was carried out locally at a small 30-square-meter pilot PoC unit equipped with the
hardware shown in Figure 3. In addition, an online platform was set up for status tracking
and data exchange between the surgeon and the pilot PoC unit, supporting all phases
described below.
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Figure 3. PoC equipment.

2.1. Step 1—Patient Analysis

An adult male patient was diagnosed with pelvic osteosarcoma, and a two-step
reconstruction approach was planned as per the prognostic factors and parameters and the
tumor stage and site based on CT and MRI imaging (Figure 4). The ilium and sacroiliac
joint were resected freehand en bloc (Type I plus partial IV plus partial II according to
Enneking’s classification [54]), and artificial reconstruction of the native bone structure with
a non-bulky endo-prosthesis accompanied by patient-specific instruments was conducted.

Planned resection

Pre-resection CT and MRI images Auto-segmented structures
—

Post-resection CT image Auto-segmented structures Manually fine-reconstructed bones Photorealistic pelvis render

Figure 4. Pre- and post-resected 3D reconstructed anatomical models.

2.2. Step 2—Medical Image Acquisition

The patient’s anatomy before and after resection was CT-scanned with a Somatom
Definition Flash (Siemens Healthcare GmbH, Erlangen, Germany) with a slice thickness of
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0.75 mm. The image data in both cases were anonymized before being shared with the PoC
unit for segmentation and the generation of the anatomical 3D models.

2.3. Steps 3 and 4—Image Data Processing and Anatomy Visualization

For both pre- and post-resected CT scans, the free and open-source DICOM processing
software 3D Slicer [55] was selected to generate the 3D anatomical structures and bony
models by applying both manual and automatic tools, including trained algorithms for
auto-segmentation (Figure 4). The structures were auto-segmented and generated in 3 min,
while finer results of the post-resected pelvis required 170 min using manual tools to
export the entire CT-scanned bony compartment. The pelvis was isolated, exported into a
33 MB .stl file, and re-meshed into a 20 MB .stl file using the free and open-source software
Meshlab (version 5.2.2) [56].

The digital 3D anatomy was visualized in static photorealistic views and interactive
3D models (Figure 4) generated by KeyShot (Luxion Inc., Costa Mesa, CA, USA), and these,
along with the .stl file itself, were transmitted to the surgeon. A 3D anatomical model was
also prepared to be (semi)immersively viewed in (Figure 5) (a) virtual reality using the
Oculus Rift S (Lenovo Group Limited, Beijing, China) headset running the Diffuse (now
Specto Medical) (Specto Medical AG, Basel, Switzerland) and Medicalholodeck VR (Medi-
calholodeck AG, Zurich, Switzerland) software and (b) augmented reality using an Apple
iPad 2021 Pro to augment the post-resected mesh model using both Augment AR Viewer
(Augment SAS, Paris, France) and Medicalholodeck’s Medical Imaging XR applications.

—

Figure 5. User immersed in virtual reality interacting with the post-resected pelvis in Specto and
Medicalholodeck VR (left) and the post-resected model in AR Viewer and DICOM data in Medical
Imaging XR (right).

A 248 x 231 x 168 mm pelvis was physically realized in a true-scale physical replica
as a single monolithic piece (Figure 6) using the Creality (Shenzhen Creality 3D Technology
Co., Ltd., Shenzhen, China) CR-10S 3D printer and ColorFabb’s (Colorfabb B.V., Belfeld,
the Netherlands) ivory-color PLA/PHA feedstock material. The free and open-source
PrusaSlicer 2.4.2 was selected to plan the 3D printing process. In total, 663 g (EUR 23.2) of
material was consumed in 3 days and 13 h. The pre-processing and post-processing took
15 and 20 min, respectively. The end product was more than acceptable, per se, in terms of
surface finish and dimensional precision; measurements using a calibrated digital caliper
revealed deviations of less than 0.3 mm.
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Figure 6. Post-resected 3D-printed pelvic model.

2.4. Steps 5 and 6—Rehabilitation Strategy and Task Clarification

The ultimate goal was to preserve the patient’s limb and retain favorable functions in
the long term by re-establishing the continuity of the pelvic girdle to prevent subsequent
collapses and deformations in the residual bony tissue under load-bearing activities. As
pelvic endo-prostheses are fraught with difficulties, the developed solution had to mitigate
as much complexity in the operating room as possible. By examining the patient’s post-
resected DICOM data, the 3D digital model, the virtual model, and the physical 3D-printed
model, the surgeon was able to outline the need for a non-bulky, low-profile endo-prosthesis
conforming to the inner form of the resected bone tissue, and together with the PoC unit,
they set the rehabilitation strategy and clarified the task by defining the specifications and
requirements of the solution. Certain product design specification elements were utilized
by considering the application that the endo-prosthesis should adhere to. The specifications
were filled collaboratively within a 1 h meeting session, and a 24 h window for amendments
was agreed upon.

2.5. Steps 7 and 8—Conceptual Design and Evaluation

Working principles and ideas were explored by searching a knowledge database with
inputs sourced from natural systems, industrial sectors, the orthopedic device market,
and the literature. Matching products, forms, functions, and principles were captured as
hypodigms for inspiration and mimesis to turn working ideas after analysis and synthesis
into working concepts, adapting the concepts to the specification list. A mind map of
concepts for each function was created by brainstorming, and a 24 h window for amend-
ments was agreed upon. Under SWOT analysis, from which threats were considered for
risk assessment, the generated concepts were evaluated collaboratively based on preset
constraints and weighted (from 1 to 5) criteria. The deliverables were hand sketches (30 min
required) and a corresponding tangible red modeling clay replica of the concept achieving
the best score (40 min required), and 3D marking in computer modeling software and
virtual reality were also explored (Figure 7).

Figure 7. Physical clay modeling, hand sketching, and virtual reality sketching of the concept.
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2.6. Steps 9, 10, and 11—Embodiment and Detailed Design

Then, 3D pre-operative planning and 3D modeling were conducted using the Space-
claim 2022 R1 (Ansys Inc., Canonsburg, PA, USA), the cloud-based Fusion 360 (Autodesk
Inc., San Fransisco, CA, USA), and Rhinoceros 7 (Robert McNeel and Associates, Seattle,
WA, USA) software.

As patient-specific metrics have been suggested to be considered for cup placement
instead of the typical “safe-zone” values reported in the literature decades ago [57], the
anteversion (13.3°) and abduction angles (39.8°) were measured in 3D. A suitable off-the-
shelf Ti alloy femoral stem with Ti coating that matched our needs, maintained the same
symmetry, and eliminated leg-length discrepancy was selected along with a matching
22 mm diameter CoCrMo femoral head in combination witha UHMWPE 22/38 mm mobile
liner within a stainless steel AISI 316L dual mobility 38/44 mm acetabular cup, which
was cemented to the endo-prosthesis’s 46/54 mm acetabular shell. The new left center of
rotation had an 8.80 mm medial offset from the natural femoral head center and a 3 mm
anterior offset from the right femoral head.

Six cancellous self-tapping Ti bone screws were positioned and oriented as per the
bone morphology, surrounding soft tissue, and bone quality. Two 4 mm diameter cancellous
screws were inserted 25 mm into the pubis and into the ischium as per the quadrant system
described by Wasielewski et al. [58], two 6.5 mm diameter cancellous screws were inserted
30 mm from the acetabulum rooftop, and two 6.5 mm diameter cancellous screws were
inserted 50 mm within the sacrum; most males and females can accommodate up to 8 mm
diameter screws in S1 and S2 [59].

As hemispherical cups exhibit better stability with fewer complications compared
with elliptic cups [60], a 46/54 mm diameter hemispherical acetabular shell was modeled
with a spheroid-textured inner surface cup to facilitate better anchorage of the bone cement
that fixed the cup in place. A solid endo-prosthesis was modeled and united with the
acetabular shell into a single object. Unnecessary material was removed, and de-powdering
holes were added for possible soft tissue suturing. Housings for all bone screw heads were
added, and all features were blended into a smooth geometric result with no sharp edges.

Ancillary patient-specific instruments were also developed (Figure 8): (a) an acetabu-
lum rooftop and sacrum side flat cutting jig; (b) an acetabulum reaming check tool used
during reaming to guarantee a perfect fit, as the osseointegration of suitably interconnected
porous implants depends on the minimization of micro-gaps, a reduction in micro-motions,
and reaming for good vascularization and good bleeding [61]; (c) a femoral head cutting
jig; and (d) bimodal bone screws, pilot hole drilling, and a trial endo-prosthesis replica.

By ignoring (a) the effects of all surrounding muscles, ligaments, and cartilage; (b) the
threads of the bone screws and their tightening and reaction forces; and (c) the anisotropic
characteristic of 3D-printed products, a mechanical static stress analysis was conducted
in Fusion 360 (Nastran solver), as shown in Figure 9. Ti-6Al-4V material properties were
assigned to the bone screws and endo-prosthesis, whereas the pelvic bones were assumed
to behave as a single homogeneous, linear isotropic, elastic material with an averaged
modulus of elasticity of E = 7 GPa and a Poisson’s ratio of v = 0.3 [62,63]. The sacrum was
fixed by constraining the top surfaces in all degrees of freedom, and a force four times the
relevant body weight to simulate walking and stair-descending activities [64] (rounded
at 3000 N) was applied individually and simultaneously at both hip joints. The bodies
were volume-meshed with tetrahedral elements, and the simulation generated Von Misses
stresses and displacement results. The stress distribution and displacement of the pelvic
bones, endo-prosthesis, and bone screws differed considerably in each scenario with the
peak stresses being considerably (16 times) lower (<60 MPa) than the yield stress of the
endo-prosthesis and bone screws. As the relationship between load and stress is linear, a
force eight times the body weight (to simulate the extreme event of stumbling [65]) could
be easily borne by the endo-prosthesis and the bone screw materials.
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Figure 8. Photo-realistic models of the (A) cutting jig, (B) reaming check tool, (C) femoral head
cutting jig, (D) drilling jig-trial endo-prosthesis instrument, and (E) endo-prosthesis and the total hip
arthroplasty components.
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Figure 9. Mechanical static stress simulation and results for the combined hip-loading scenario.
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The higher modulus of elasticity and the solid endo-prosthesis form result in a much
stiffer endo-prosthesis compared with the host pelvic bone. Although topology optimiza-
tion or generative design could have been employed to lighten the initially fully solid 416 g
endo-prosthesis down to 292 g or 179 g, respectively (Figure 10) via stress-driven mass
reduction, instead, we decided to introduce cellular architecture to the endo-prosthesis and
keep a thin solid outer shell.

Figure 10. Topology-optimized (left) and generatively designed endo-prosthesis (right).

Toward the goal of “biologizing” the internal form and external surfaces that touch
the host bone and obtaining optimal bimodal performance (bone ingrowth and stiffness
reduction) within a suitable design space, it was concluded that the spongy complex of the
natural bone can be mimicked by a functionally graded stochastic Voronoi foam pattern
that can be assigned both internally and at bone-contact surfaces by considering (a) an
optimal pore size of 0.3-0.6 mm for good cell colonization, vascularization, mechanical
integrity, and permeability [66,67]; (b) manufacturability (laser beam powder bed fusion);
and (c) the histomorphometric [27] properties of the trabecular bone at the iliac crest, i.e.,
84% porosity, 0.15 mm feature thickness, and 0.75 mm pore size. Using nTopology 4.12.2
(nTopology Inc., New York, NY, USA), the endo-prosthesis was architected selectively and
topologically with a gradient and conforming 3D stochastic Voronoi pattern. The total
mass of the resultant optimized endo-prosthesis meta-(bio)material totaled 256 g, with
151 g being the scaffold structures and 105 g being the hollowed body with 1-1.5 mm wall
thickness. The characteristics of the optimized biomimetic result are shown in Figure 11.

The generated stochastic Voronoi structure was assumed to be isotropic and homoge-
neous in terms of its elastic properties along any loading direction because of its randomized
cell orientation [68]. Voronoi-based foams with open cells and high porosities are consid-
ered ideal bending-dominated structures, with a resultant modulus of elasticity calculated
with the following formula [68,69]:

Ec=Es*p"2 (1)

where E_c and E_s are the modulus of elasticity of the cellular and fully dense solids,
respectively, and p is the relative density of the cellular solid, which is connected to the
porosity (¢) of the cellular solid by the formula

@=(1-p)*100 (2)

In this case, as per Equations (1) and (2), the resultant modulus is E = 17.6 GPa,
which is close to the modulus of elasticity of cortical bone [70]. To assess the mechanical
performance of the final optimized form, only the hollowed body was used to carry out a
similar mechanical static stress analysis as before. The hollowed body withstood the same
loads as exerted previously on the fully solid endo-prosthesis, but in this case, under greater
(three-fold) stresses and displacements. It was orthological to assume that introducing the
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stochastic Voronoi infill would not compromise the mechanical performance of the solid
shell and would not lead to mechanical failure, as plastic deformation is unlikely since the
cellular structure is stiffened by the solid shell, though this claim should have been verified
by suitable extra simulations.

Gradient Stochastic Voronoi:

-Bone contact region: 0.45 mm beam thickness,

0.6 mm average pore size (1.5mm seed point spacing),60% porosity
-Away from bone-contact (relaxed constraints and

easier powder removal after 3D printing): 1.5 mm beam thickness,

Hollowed bOd‘ 4.5 mm seed point spacing, 60% porosity
and cup ““h_ 151 gr Combined final form Cross-section
1 mm wall thickness 256 gr 5

105 gr
>

Figure 11. Mass and characteristics of the gradient stochastic Voronoi-optimized endo-prosthesis.
The total time to complete the embodiment and the detailed design was 3 days.

2.7. Step 12—Prototyping

Digital, virtual, and physical visualization was conducted for verification of all com-
ponents of the solution (Figure 12). An anatomical model with a reamed acetabulum and
flat-cut surfaces; a femoral head; a femoral head with a femoral stem and head inserted; a
cemented cup; and prototypes of the cutting jig, reaming check tool, femoral head cutting
jig, drilling jig-trial endo-prosthesis instrument, and endo-prosthesis were 3D-printed in
three sessions using the Creality CR-10s 3D printer in 3 days and 13 h, 2 days and 4 h, and
22 h, consuming 663 g (ivory, EUR 23.2), 370 g (gray, EUR 13), and 280 g (black, EUR 10)
ColorFabb PLA /PHA material, respectively. The total pre-processing and post-processing
took 20 and 30 min, respectively. To better illustrate the details of the optimized endo-
prosthesis, the Elegoo (Elegoo Inc., Shenzhen, China) Saturn S vat photopolymerization
3D printer and a clear plant-based photocurable resin were used. Chitubox Basic 1.9.4
(Chuangbide Technologies Co., Ltd., Shenzhen, China) was used to plan the process, which
took 6 h, consuming 55 mL (EUR 3) of resin.
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Figure 12. The 3D-printed prototype parts of the solution.

2.8. Steps 13, 14, and 15—Final Meeting, Manufacturing, and Implantation

All characteristics of the solution were documented, a final meeting with all required
parties was arranged for final approval as per the applicable legal and standard procedures,
and labels (unique numbers) were embossed on the surface of each unique part. The off-
the-shelf components (total hip arthroplasty, bone screws, K-wires) were readily available
on the market for purchase, whereas all custom parts were sent to a contract manufacturer;
ie,

1. The cutting jig and drilling jig-trial endo-prosthesis instrument with all metal inserts,
the reaming check tool, and the femoral head cutting jig were ordered to be 3D-
printed out of surgical-grade PA12 with a suitable powder-bed fusion technology
(laser sintering). The total cost was EUR 380 for 6 working days and delivery.

2. The endo-prosthesis was ordered to be 3D-printed out of surgical-grade Ti-6Al-4V
with a suitable powder-bed fusion technology (laser melting), followed by glass bead
blasting for satin surface finish. The total cost was EUR 1800 for 6 working days
and delivery.

Once received and before application, all parts were carefully inspected, cleaned, and
sterilized to prevent infection by applying the most suitable method [71], as erroneous
or inadequate cleaning, post-processing, sterilization, and packaging can have serious
performance and safety consequences.

3. Results and Discussion

The COVID-19 pandemic catalyzed the need to adopt a new model that embraces
digital health tools [72], including xR devices, 3D design software, and 3D printing. As
the weaknesses of modern healthcare systems were revealed, and their capacity, supply,
and workforce were challenged, 3D printing proved to have suitable characteristics and
potential, providing a glimpse into the future of healthcare by enabling the decentralized
(localized) manufacturing of personal protective equipment and other critical parts at
the PoC [73] despite some safety concerns and challenges [74]. Similarly, patient-specific
medical devices can be designed and/or manufactured just in time at the PoC at affordable
costs and with short lead times, provided that suitable equipment and infrastructure
exist [30].

The operation of a PoC unit lies at the intersection of healthcare providers, regulatory
groups, engineers, and manufacturers who contribute to the common goal of providing
high-quality and safe solutions to each unique patient. In the quest to establish PoC units,
non-technical challenges (regulatory compliance, lack of directives, standards and quality
management systems, need for skilled personnel, intellectual property, and digital security
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issues) and technical limitations still hold 3D technologies from springboarding and should
be addressed [8]. PoC units must establish their best practices by implementing quality
management systems while also conforming to applicable regulations and standards. In
the USA and the EU, custom-made emergency devices can be exempted from regulatory
control by allowing authorized healthcare professionals to provide design input and take
responsibility for the safety and performance of customized medical devices. However,
because existing regulations and standards oversee the way medical devices are manu-
factured, 3D technologies need further guidance to establish quality control measures as
numerous parameters might lead to a low-quality 3D-printed product, i.e., data prepara-
tion variables, design features, feedstock materials, process and 3D printer parameters,
personnel, documentation, infrastructure, and post-processing. Therefore, appropriate
quality management systems, including strategies and processes for addressing errors
and improving consistency, are important to controlling and assuring quality and safety.
Otherwise, the uncontrolled rapid growth of 3D technologies and the increasing complexity
might put patients at increased risk of potential errors, decreased quality, and sub-optimal
performance for the solution. Ultimately, the evolution and synthesis of regulations, quality
management systems, and accessibility to 3D technologies will define the maturation of
PoC patient-specific device development. As necessity drives invention and innovation,
once the readiness of 3D technologies stops remaining under question, data protection
issues are addressed, and costs in tandem with medical device development time are
further reduced, their PoC incorporation will accelerate healthcare into intelligent formats
capable of unlocking mass customization with high-quality end results and increased
patient satisfaction.

A plethora of trade-offs can be made for PoC units in terms of software and hardware
equipment; infrastructure and layout organizational structure; and personnel. PoC fab-
rications of end parts could eliminate reliance on external partners, potentially reducing
costs; however, it is recommended that in-house 3D designs and 3D printing should be
commenced only for prototyping and outsourcing end parts. Only if sufficient demand
exists is it orthological to increase capacity and implement in situ final manufacturing.
Investments should be rationalized and driven by clinical needs so that collaboratively
developed solutions are clinically and scientifically relevant and ultimately beneficial for
each unique patient.

The developed patient-specific solution was successfully prototyped at the PoC within
an acceptable clinical time and cost frame. The end polymer and metallic parts that required
high-cost industrial-grade systems were outsourced to external partners, but 3D-printing
polymer anatomical models, surgical guides, and implant prototyping, along with xReality
systems for pre-operative planning and intra-operative (non-navigation) purposes, can be
implemented at relatively low initial capital investments and operating and maintenance
costs. The most time-consuming tasks were found to be the 3D printing of anatomical
models and all prototype parts of the solution, but since much faster, low-budget 3D
printers are currently available in the market, the time can be considerably reduced.

The custom meta-(bio)material-by-design endo-prosthesis developed for pelvic recon-
struction after tumor resection featured interconnected porous architectures with gradient
pore size and beam thickness. The areas away from the bone had a larger pore size
and thicker beams to facilitate better manufacturability and the removal of trapped and
un-melted powder particles after laser-based powder-bed fusion 3D printing, while the
bone-contact regions had values as recommended in the literature, e.g., ~60-70% porosity
with ~0.6 mm pore size [66,67]. Numerous 3D-printed implantable devices featuring cellu-
lar architectures have been researched, commercialized, and cleared by the FDA [12,13],
and postoperative follow-ups of such porous morphologies have been proven to have
good short- and mid-term outcomes [3,75-77], including hemi-pelvic endo-prostheses
that have shown good oncological and functional outcomes with stable fixation and good
osseointegration without severe complications [78-84].
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With 3D printing, standard, modular, and patient-specific parts can be materialized
that cannot or are extremely difficult to make using traditional methodologies. On the other
hand, 3D printing is not a panacea, as it is prone to challenges when biomimetic porous
structures and fine details are involved. Hence, appropriate design rules for ensuring
manufacturability using the selected 3D printing technology must be adopted to avoid
differences between as-designed and as-3D-printed products [85]. Appropriate methods
should be implemented for the powder-bed fusion 3D printing of metals [86] as multi-scale,
multi-physics phenomena occur that might lead to structural defects and implications if
sub-optimal processing parameters are selected [27,87,88]. For example, the de-powdering
of un-melted and trapped powder particles after the completion of laser-based powder-bed
fusion 3D printing is critical, as there is a risk of particles entering the patient’s body;
air-jetting followed by dry ultrasonic vibration and/or chemical etching is important [89].
In addition, if the surface finish, dimensional accuracy, and fatigue properties have to be
improved, post-processing methods such as machining and heat treatments can be applied.

Toward this direction, algorithmically driven and machine learning methodologies
powered by trained datasets and sourced from the libraries of previous cases with an empha-
sis on design manufacturing process optimization for the highest mechanical and biological
performance are highly sought in order to minimize errors and defects [90]. As image
data acquisition and processing and design and manufacturing techniques are streamlined
in tandem with artificial intelligence methods for decision-making and automating pro-
cesses, the range of applications will widen, and ultimately the reliance on large, centralized
manufacturing plants and the maintenance of expensive supply networks might be reduced.

This case study had several limitations that will be researched in the future:

1. To better define the endo-prosthesis form and its fixation points, directions, and
lengths, multi-modal CT, MRI, magnetic resonance neurography (MRN), and com-
puted tomography angiography (CTA) imaging are required to account for neurovas-
cular tissue [91,92].

2. Extra-mechanical simulations considering anisotropic and inhomogeneous bone tissue
properties [93,94] and surrounding soft tissue; the threads of bone screws and their
tightening reaction forces; and dynamic fatigue analyses should be executed by
considering more loading scenarios such as direct impacts caused by sideways falls.

3. Regarding the mechanical performance of the spongy architectures, alternative func-
tionally graded structures could be explored and simulated while also investigating
local stress concentrations, contact phenomena, and deformation levels on the nodes
and beams to ensure that these can withstand the exerted loads without failure. Ide-
ally, cellular structures should be generated by simulation-driven multi-objective and
multi-scale tools that account for spatial variations in parameters across parts, per se.

4. Research on coating substances that can be applied to the porous surface for bacterial-
fighting and osseointegration-boosting activities.

5. More case studies should enrich the portfolio, and follow-ups must be reported.

Future research can be extended toward scaffold-based or scaffold-free bioprinting
for bone grafting; multi-material 3D printing of hard-soft composites; 4D (bio)printing of
stimuli-responsive materials; drug delivery systems that elute under control; and “instru-
mented” endo-prostheses capable of sensing, measuring, and reporting real-time physi-
cal quantities.

4. Conclusions

Healthcare has traditionally been a non-engineering design and non-manufacturing
sector, as neither design nor manufacturing usually takes place in situ. The entrance
of 3D design and manufacturing technologies is transforming healthcare facilities into
decentralized design and /or manufacturing sites. PoC units aiming at medical device
development should be established accordingly to facilitate the symbiosis of healthcare
professionals with skilled (bio)mechanical engineers to develop patient-specific devices at
the PoC within acceptable lead times and costs.
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Three-dimensional technologies are newly inserted tools into the modern digital
cosmos of individualized healthcare delivery and introduce advanced abilities for de-
livering medical devices at the PoC with greater customization, innovation in design,
cost-effectiveness, and high quality. Although related pitfalls are known to engineers,
an increased awareness is suggested to explore and exploit the full potential of the 3D
design-3D printing-xReality triad in realizing medical devices at the PoC under suitable
quality management systems and as per the applicable regulations and standards.
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Abstract

Purpose Glenoid tumors are extremely rare, and reconstruction remains very challenging. The aim of this study is to present
the clinical and functional outcomes, of a new glenoid reconstruction method using 3-dimensional-printed implant.
Methods Four patients with primary glenoid tumors underwent reconstruction using 3-dimensional-printed glenoid implant
linked with reverse shoulder arthroplasty. We retrospectively reviewed the clinical and functional outcome, using MSTS and
DASH score, as well as complications’ rate.

Results Wide excision was achieved in all patients. No local recurrence or distant metastasis was diagnosed at the follow-
up period. The mean MSTS score was 80.5%, and DASH score was 15.2%. According to Hendersons’ classification, there
were no postoperative complications.

Conclusion The use of 3-dimensional-printed implants, can be a very reliable solution with satisfying clinical and functional
outcomes for reconstruction, in patients with musculoskeletal malignancies of the glenoid.

Level of evidence IV Treatment Study.

Keywords 3D-printed implants - Partial scapulectomy - Glenoid tumor

Introduction

Although shoulder girdle area is the third most common ana-
tomic location for musculoskeletal malignancies, scapular
bone and soft tissue tumors are extremely rare [1]. The most
common histopathological type of scapular malignancies
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include chondrosarcoma in adults, followed by Ewing sar-
coma in children and young adolescents [2-5].

The development of endoprosthetic implants for the
reconstruction of the resected bone tumors offered a
reliable alternative to interscapular-thoracic resection
(Tikhoff-Linberg operation) following total scapulectomy,
providing better functional outcomes of these patients
[6]. Recent advances in prostheses design offered an
individualized strategy for every patient, thus nowadays
endoprosthetic reconstruction is considered the gold
standard for the surgical management of scapular tumors
[1,4,7.8].

However, surgical treatment of glenoid tumors
remains controversial. Although partial scapulectomy
and reconstruction using allografts or allograft-prosthetic
composites is the mainstay for the management of glenoid
tumors, the clinical results are suboptimal [5, 7, 9, 10].
Alone soft tissue reconstruction is another option for
certain patients with preservation of the glenoid [11, 12].
3D-printed implants have been widely used in orthopedic
oncology over the past decade [13]. These implants are
designed to reconstruct complex bone deficits in areas, such
as the talus or calcaneus, the forearm, and the pelvic ring
bones. Although larger studied are needed, the functional
outcomes of these implants are promising [13—18].

The purpose of this study is to evaluate the short-term
clinical and functional outcomes of enbloc resection and
reconstruction using 3D-printed implant for the management
of localized primary glenoid tumors.

Patients and methods

A retrospective observational study of prospectively
collected data was performed between 2018 and 2021,
including patients who underwent partial scapulectomy and
reconstruction using 3D-printed implant for the treatment of
localized glenoid tumors. All patients had extensive glenoid
resection, including the glenoid fossa and the neck of the
scapula. The study received approval by the Institutional
Board Review, while an informed consent was obtained from
all patients. The minimum follow-up period is 12 months.
All patients underwent preoperative CT-guided needle
biopsy and histopathological confirmation of the lesion.
Imaging evaluation included CT and MRI of the shoulder
for tumor staging, and the treatment strategy was discussed
and planned in accordance with the multidisciplinary tumor
board of the hospital. Four patients were diagnosed with
chondrosarcoma. In one patient with chondrosarcoma,
the tumor was a local recurrence following curettage and
cementation, and the recurrence occurred two years postop-
eratively. For the preoperative planning, high-resolution CT
scan and MRI were performed [19] (Figs. 1, 2). According to
the Malawer surgical classification system for shoulder gir-
dle resections, one patient underwent extraarticular Type V
resection and the remaining 3, intraarticular Type III partial
scapulectomy [20]. The MUTARS® (Implantcast GmbH,
Buxtehude, Germany) glenoid prosthesis and a reverse
shoulder prosthesis were used for the reconstruction of gle-
noid and proximal humerus (Figs. 3. 4). In two patients, due
to the extensive involvement of soft tissue, constrained liners

Fig. 1 Preoperative T2 signal MRI of 56-year-old patient with a recurrent Grade 2 Chondrosarcoma of glenoid (A) and coracoid process (B)
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A B

Fig.2 3D-reconstruction of the preoperative CT-scan of the right shoulder. Osteotomy planning in anterior (A), coronal (B) and posterior view
(C) of the scapula

Fig.3 Final implant design. Modular fixation plate (A). Posterior (B) and anterior (C) view of the implant after plate assembling. Proximal
humerus implants, humeral stem (D) and inverse cup (E)
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Fig.4 Custom made glenoid implant in place after tumor resection (A), proximal humerus stem insertion in the humeral canal (B) and the final

reduction of the humerus to the glenosphere (C)

were used, to increase the stability of the shoulder and to
reduce the possibility of subluxation.

All patients underwent postoperative imaging including
plain radiographs and MRI scan to evaluate implant fixa-
tion and local recurrence (Fig. 5). Clinical examination was
performed to evaluate the postoperative shoulder range of
motion (ROM) and the overall functional outcomes. The
functional outcomes were assessed through the MSTS (Mus-
culoskeletal Tumor Society Score) and DASH (Disabilities
of the Arm Shoulder and Hand) scores [21, 22]. Moreover,
patients were asked for their level of satisfaction (very satis-
fied, satisfied, moderate and poorly satisfied) [23]. Last, the
presence of any complications based on the Henderson’s
classification system [24] was documented.

Overall, 4 patients were included in this study. There
were 2 male patients and 2 females, while the mean age
at the time of surgery was 56 (range 48-62) years. Wide
resection with negative surgical margins was achieved in
all patients according to the pathological examination of
the surgical specimens, while the deltoid muscle along
with the axillary nerve were preserved in all cases. The
mean duration of surgery was 152.5 (range 110-200 min)
minutes. The median follow-up period was 22 months (range
12-28 months).

Results

There were no local recurrences or distant metastases
during the follow-up period in any of the included patients.
Moreover, there were no postoperative complications based
on the Henderson’s Classification System, and no patient
required reoperation.

@ Springer
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Fig.5 Plain radiograph of the right shoulder 28 months postopera-
tively

In terms of the functional outcome, the median MSTS
score was 80.5% (range 65-94%) and the median DASH
score was 15.2% (range 7.5-32.5%). Regarding the post-
operative ROM at the latest follow-up, the median active
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Table 1 Patients characteristics

% Patient Age Surgery Time MSTS DASH Abduction Flexion Liner
and functional outcome
1 48 120 65 325 30 25 Constrained
2 56 110 94 7.5 120 110 Conventional
3 58 180 75 11.7 65 45 Constrained
4 62 200 88 9.2 100 100 Conventional

shoulder abduction was 78.75° (range 30-120), and the
median active forward flexion was 70° (range 25-110).
Three patients were very satisfied with the functional out-
come of the procedure, while one was moderately satisfied
(Table 1).

Discussion

Custom made 3D-printed prostheses have been recently
introduced in tumor surgery and offer a patient’s specific
alternative reconstructive option. These implants are used to
reconstruct complex bone defects following wide excision
of musculoskeletal malignancies [25-27]. In our study,
customized glenoid endoprosthesis combined with reverse
shoulder arthroplasty were used to reconstruct the shoulder
girdle and to restore the normal functional of the upper
limb after extraarticular Malawer V type resections. The
complication rate in our study was low during the short-
term follow up, while the range of motion and the functional
scores were significantly improved.

Studies regarding glenoid tumors are very limited.
Capanna et al. retrospectively reviewed 12 patients who
underwent transglenoid resection and reconstruction using
prostheses. Although the authors of this study reported that
the functional outcomes for this method were better com-
pared to the traditional Tikhoff-Linberg procedure, the over-
all functional outcome was characterized as fair by most
patients, while 25% of the patients underwent hardware
removal due to infection [28]. Mnaymneh et al. reported
good functional outcomes and a low complication rate
using allograft reconstruction after resection of scapula sar-
comas. However, in all 6 patients of this study, the rotator
cuff muscles were preserved [10]. Similar outcomes were
also reported by Zhang et at in 7 patients who underwent
reconstruction with allograft [5]. In another study reported
by Tsuda evaluated 21 patients who underwent Type V
scapular resection followed by reconstruction with proximal
humerus endoprosthesis and capture of the prosthesis head
to the remaining scapula with either trevira tubes (Implant-
cast, Germany) or a Mersilene mesh (Ethicon) [29]. The
postoperative functional outcomes were poor, while patients
were not able to actively elevate their limb. Glenoid tumors
are, and although wide excision of these localized lesions
can be readily achieved, reconstruction of the residual bone

IQANNHX I'. TPIKOYIIHX

defects is still very challenging [3]. Traditionally, resection of
glenoid tumors is associated with poor functional outcomes
[5]. The commonly used reconstructive methods include allo-
grafts and APCs with comparable results with regard to the
functional outcomes and the complications rate. Although these
reconstructive methods can result in an acceptable restoration
of the upper limb function, they have been associated with a
high complication rate (periprosthetic fractures, collapse and
non-unions) [2, 3, 10]. Unfortunately, due to the rarity of these
tumors, there are no high-quality studies to evaluate whether
one reconstructive method is associated with better results com-
pared to another one.

This study has also limitations. This is a retrospective
study including a small number of patients with a short-term
follow-up. However, due to the rarity of this tumors, there
are only few studies evaluating these tumors with similar
populations, while our study describes a novel reconstruction
method, using 3D-printed implants that seems to offer better
functional results.

3D printed, custom made glenoid prosthesis in combination
to reverse shoulder arthroplasty can be used in extra-articular,
Type V and intraarticular Type III partial scapulectomy
excisions of shoulder girdle, with promising outcome.
However, studies with larger number of patients and longer
follow-up are needed, to establish the results of our study.
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