A sebészi beavatkozast igenylo
mozgasszervi betegek ellatasa és annak
kihivasai

PROF. DR. HANGODY LASZLO

Tudomdny: 1t a vildg megismeréséhez

A MAGYAR TUDOMANY UNNEPE . . L)



Modern trendek és hatasok a
mozgasszervi sebészetben

Minimal invaziv torekvések

Biologiai szemlélet — sejtterapiak, biologiailag aktiv anyagok
augmentacios alkalmazasa, biodegradabilis vazszerkezetek
Navigdcios és robottechnolégiai eszkozok

Mesterséges intelligencia beépitése a gyakorlatba
Nanotechnologiai lehet6ségek



Leggyakoribb elektiv mozgasszervi
sebészeti beavatkozasok

- Artroszkopos sebészeti beavatkozasok > porcfelszinképzés
- Biomechanikai helyredllito mitétek > keresztszalagpotlas
- Endoprotetika > térd- és csipdiziileti betiltetések, reviziok



Endoprotetika

A kiterjedt iziileti karosodasok eredményes sebészeti megoldasa
Magas beteg elégedettségi szint

Viszonylag gyors rehabilitacio

Dinamikus fejlddés, magas szinti ipar1 tdmogatottsag

Javulo hosszutavu eredmenyek

DE!

A korai komplikaciok bar ritkak, de sulyosak (fert6zés, ficam, stb.)
Nehezen kezelheto kesd1 szovodmenyek (lazulds, csontveszteség,
periprotetikus torések)



Minimal invaziv térd- €s csipOprotézis betiltetes

Medial parapatellar

Midvastus

Lateral parapatellar

Subvastus

Trivector

VMO type LILIII.
Mini midvastus
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,,oanat Swing” total térdprotézis




13 000 hazai es 9 000 kulfold betltetes
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follow-up results

Bence Abonyi, MD'#
Ivan Udvarhelyi. MD'

. Karoly Pap, MD, PhD*

One of the most significant achievements in
orthopedic surgery in the 20" century was the
introduction and further development of total knee
arthroplasty (TKA). The continuously increasing
arthroplasty rates have led 1o increasing expectations
for the longterm performance of implantsh4
Different manufacturers have developed systems of
different shapes, surfaces, stabilizations, and fixation
methods to increase the long-term survival of the
prostheses ™ Several articles have been published
in the literature demonstrating excellent mid- to
long-term results of the NexGen® (Zimmer Biomet
Inc, Warsaw, IN, USA) knee replacement system.»™
There are no significant differences in the design
between the two products Sanat Swing® [SanatMetal
Ltd, Eger, Hungary] vs. NexGen®); both have a high
flex design, but one of the goals in the development
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A comparison of SanatMetal Sanat Swing and Zimmer
NexGen® total knee implants: 10-year postoperative

, Tamas Gal, MD*
, Laszlo Hangody, MD, DSc'*

'Oopartment of Orthopadics and Traumatology, Lirsoki Hospital, Budapest, Hungary
Dep mt of Tr Y et Univem iy, Budapest, Hungary
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ORIGINAL ARTICLE

. Gabor Vasarhelyi, MD'

Objectivex: In (hiv stialy, we prosost o Wyoxr postoperstive
Fdlima-sap resalts of Sare Swisg® smd NexOen® ke knee implaeats
Putlents and methode A loml of 189 pesicets (93 mades,
96 fomales; mesn age 68 yowrs tampe, S8 10 86 yeun) who
usderwenl total knee replacement betweee Jamtary 2008 and
yeember 2010 were Svely smalyzed A total of
105 patsents (Groep A) woe mnplanted & comenind Sumt Swing
kace proathess sl 34 paticats (Group H) were implasted »
cemested NexGen knce prosthois. Operation time, mnge of
motion (ROM), pain level, Knee Society Scoee (K53), distance
of puinless walking, and (he alulity o climb 1t were ovalustal
Between the groupe.
Results: The mese follow-up wis 108 (range, 9.8 0o 12.3) years
No sgnificsal difference was observed in G servival of the
proaheses, ROM, puin Jevel, KSS, walking distance, sl in the
wlility to clanb stair between the two groups ot 10 years Widh
a0 expericnced lesm, the operation lime was shost 4 W 5 min
shorter in the Sanat Swing impfantativn group. Ia sdeclal caes,
Sanst Swing was siperior (o the NevGes syslemn; however, there
was no stalisically siguificsst differeace Complication rales
were also Jow and compursbie betwees both groupe
Coadimabon: Based on the 10 years of fullow-op evalastion, Semat
Swing totd knce replacoment sysers socms 10 yichd compurable
chimcal mu.ln with the Nealiea. Expericaces with the cperative
4 (he Sumal Swing systens is &

uk-alvduue X for usted knee pmviding
a2 y opesdive teck ol sborier P e
Keywards: Cementod, (imnctional cutcon, Lace prostbesis, NesOen,
Samtat Swamg ukal knce rrplaccmon

of the Sanat Swing knee prosthesis was to make a
more user-friendly instrumentation kit, presumably
allowing for a shorter operation time.

In the present study, we aimed to compare the
results of the two products in a 10-year follow-up and
to analyze the differences between the long-standing




,,oanat Swing” cement nélkiili total térdprotézis




Evaluation of clinical outcomes of
cemented vs uncemeneted knee
prosthesis covered with titanium plasma

spray and hydroxyapatite - A minimum

two years follow-up

Karoly Pap'? M.D., Ph.D., Gabor Vasarhelyi!M.D., Tamas Gal'® M.D, Gyorgy Nemeth?, Bence Abonyi'M.D.,
Laszlo Rudolf Hangody! M.D.,Ph.D., Gyorgy Mark Hangody® M.D.,Ph.D., Laszlo Hangody' M.D.,D.Sc.

1Uzsoki Hospital, Department of Orthopedics and Traumatology,
Uzsoki Street 29-41, 1145 Budapest, Hungary

2 SanatMetal Ltd. Faiskola Street 5, 3300, Eger, Hungary
3Department of Traumatology, Semmelweis University

Uzsoki Street 29-41, 1145 Budapest, Hungary
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Egyszeru implantatum osszeszerelés

» Az Osszes rogzités azonos kulcsnyilasu csavarokkal torténik
* A proba implantatumok ¢€s a végleges implantatumok
Osszeszerelése analog

» A femoralis ¢€s tibialis kiegészitd szarak rogzitése analdg

* A femoralis kiegészitd szar egyenes csavarhuizo ha

elvégezhetd

* Az Osszeszerelést nyomaték csavarhiizo segiti

* Nincsen szilikség a kipok Osszeiitésére, amely karosithatja az

implantatumokat




,,oanat Swing” total térdprotézis revizios rendszer




Endoprotetikai finanszirozas

Primer cementes térd —WHOQO:58540 HBCS:371E 770 O00Ft
Primer cement nélkiili térd —WHO:58541 HBCS:371E

Primer cementes csipd —WHO:58150 HBCS:371H 600 O00Ft
Primer cement n¢lkiili csip6  —WHO:58151 HBCS:371C 770 O00Ft

Térdrevizio — WHO:5854G HBCS:372E 1 500 O00Ft
Csipdrevizio —WHO:5815R HBCS:372C 900 000Kt

Hazai gyartok implantatumai 30%-kal olcsobbak!



L,UJUTAK” iivegporc

Periosteum atiltetés
* Rubak, O’Driscoll, Lorentzon

Perichondrium atultetés
«  Coutts, Homminga, Bruns

Chondrocyta implantacio
« Green, Brittberg, Petersen

Osteochondralis allograft
atiiltetés
« Lexer, Convery, Mankin, Gross,
Reagan
Osteochondralis autograft
atiiltetés
* Pap, Krompecher, Outerbridge,
Yamashita, Wagner

CSONTVELO STIMULACIO
rostos porc

* Pridie féle felfuras
K. H. Pridie

 Abrasios arthroplastica
L. L.Johnson

« “Microfracture”
* R. J. Steadman




Chondrocyta transzplantacid — elsé generacio

Brittberg és mtsai.:
Treatment of deep cartilage defects in the knee with autologous chondrocyte

transplantation.
N Engl J Med. 1994 Oct 6;331(14):889-95.




30. nap
betiltetés

1. nap

Porcbiopszia
(200 mg)

21. nap
3-13. nap
| >¢, _ Essade 1671 Beagyazas a
— In vitro HYAFF®
chondrocyta matrixba
tenyésztés







1992 februar 6.

AUTOLOG
OSTEOCHONDRALIS
MOZAIKPLASZTIKA







Allatkisérletek

* 1991 Neémet juhasz kutyak
e 1995-1996 Egyéb kutyafajtak
« 1997 Lovak

* 1999-2000 Német juhasz kutyak és lovak
« 2004-2005 Lovak

» Transzplantalt hyalinporc megbizhato talélése

» Transzplantalt szovet mélyszoveti integracioja

» A donortertileti csatornak spongidzus
csontkitoltodeése, felszini rostos porc képzodes




Hangody, L. - Karpati, Z. - Toth, J. et al.: Autogenous osteochondral grafting in the knees of German
Shepherd dogs: radiographic and histological analysis. Rev. Sportsmed. 35:177-123, 1994

Hangody, L. - Kish, G. - Karpati, Z. et al.: Autogenous osteochondral graft technique for replacing knee
cartilage defects in dogs. Orthopaedics 5:175-181, 1997

Bodo, G. — Hangody, L. — Szabd, Zs. et al.. Arthroscopic autologous osteochondral mosaicplasty for the
treatment of subchondral cystic lesion in the medial femoral condyle in a horse. Acta Vet. Hung. 48(3): 343-
354, 2000

Bodo, G. — Kaposi, A., D. — Hangody, L. et al.: The surgical technique and the age of the horse both
influence the outcome of mosaicplasty in a cadaver equine stifle model. Acta Vet. Hung. 49:111-116, 2001

Hangody, L. - Feczko, P. — Kemény, D. — Bodé, G. — Kish, G.: Autologous osteochondral mosaicplasty for
the treatment of full thickness cartilage defects of the knee and ankle.  Clin.Orthop. 391: October, Suppl.
328-337, 2001

Bodo, G. — Hangody, L. — Madis, L. — Hurtig, M.: Autologous osteochondral grafting (mosaic arthroplasty)
for the treatment of subchondral cystic lesions in the equine stifle and fetlock. Veterinary Surgery 33: 588-

596, 2004 @



Acufex’ MosaicPlasty”
A lasting solution in the repalr
of cartilaginous defects

* Over 5 years of clinkal experience

s Indicated for focol, full thickness,
cortilage lesions £ 9 o




Indikacioés szempontok

Szimptomatikus, fokalis porchiany v. osteochondralis defektus

1.0-4.0cm2

50 év alatti kor

Kivalto ok parhuzamos kezelése

Ellenjavallatok:
Osteoarthritis jelek
“Kissing lesions”
Tumoros V. synovialis betegség
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Traub, S. et al.: Die TeChnik
chondraler oder osteochondral

Attmanspacher, W. et al.. Experien®®s with ¥
of the knee joint with OATS. Zentralbl Chir.125(6): 494 499

Barber, F., A. — Chow, J., C.: Arthroscopic osteochondral transpla
Arthroscopy 17:832-835, 2001

Horas, U. et al.. Autologous chondrocyte implantation and osteochondral cylirn®e
cartilage repair of the knee joint. J Bone Joint Surg 85-A:185-192, 2003



Pareek, A. — Reardon, P. J. — Maak, T. G. et al.
Long-term Outcomes After Osteochondral Autograft Transfer:

A Systematic Review at Mean Follow-up of 10.2 years
Arthroscopy 32 (6): 1174-1184, 2016.

Hosszutavu fiiggetlen értekelések

* Sikerrata: 72 % kival6 kategoria

Mean improvement from preop. to

final value
IKDC score 42.4
Lysholm score 21.1
Tegner score Not significant

L ——




DROTLS
Medicine Gudas, R — Gudaite, A — Pocius, A — Gudiene, A — Cekanauskas, E, et al.:
[

Ten-year follow-up of a prospective, randomised clinical study of
mosaic osteochondral autologous transplantation versus
microfracture for the treatment of osteochondral defects in the
knee joint of athletes.

The American Journal of Sports Medicine, 2012; 40(11): 2499-2508

» MP / MF utani 60 sportolé randomizalt prospektiv vizsgalattal torténd 10.4
(9-11) éves utankovetése

» ,,Conclusions: The mosaicplasty technique for articular cartilage defect or
osteochondritis dissecans repair in the athletic population allows for a
higher rate of return to and maintenance of sports at the preinjury level
compared with microfracture.”



JBTUS

Krych, A., J. — Harnly, H., W. — Rodeo, S., A. — Williams, R., J. Ill.:

Activity Levels Are Higher After Osteochondral Autograft
Transfer Mosaicplasty Than After Microfracture for
Articular Cartilage Defects of the Knee

The Journal of Bone & Joint Surgery, 2012 June; 94(11): 971-978

» 48 MP and 48 MF beteg prospektiv vizsgalata

» Level Il study
» ,,Conclusions: .... patients treated with OAT mosaicplasty maintained a

superior level of athletic activity compared with those treated with
microfracture.”



DOES
Medicine
[

Solheim, E. — Hegna, J. — Strand, T. — Harlem, T.:

Randomized Study of Long-term (15-17 Years) Outcome
After Microfracture Versus Mosaicplasty in Knee
Articular Cartilage Defects

The American Journal of Sportsmedicine, 2017 December; 46(10): 71-76

» 20 MP vs 20 MF eset randomizalt 6sszehasonlit6 vizsgalata

» ,,Conclusions: At short, medium, and long term (minimum 15 years),
mosaicplasty results in a better, clinically relevant outcome than
microfracture In articular cartilage defects (2-5 cm2) of the distal femur
of the knee in patients aged 18 to 50 years.”



YV VY

Solheim, E. — Hegna, J. — Inderhaug, E.:

Long-Term Survival after Microfracture and Mosaicplasty for
Knee Articular Cartilage Repair: A Comparative Study
Between Two Treatments Cohorts

Cartilage, 2020; 11(1):71-76

Survival analysis: 86 mozaikplasztika és119 microfractura

Level Il study; failure was defined as Lysholm < 65 or TKR

»Results: MP survival rate stayed higher than 80% for the first 7 years, and higher
than 60% for 15 years, while the survival rate dropped to less than 80% within 12
months, and to less than 60% within 3 years in the MF group”

»conclusions: Microfracture articular cartilage repairs failed more often and earlier
than the mosaicplasty repairs, both in the whole cohort and in a subgroup of patients
matched for age and size of treated lesion, indicating that the mosaicplasty repair is
the more durable.”



Hangody, L.: Autologous osteochondral mosaicplasty. ' »
Actualités en biomatériaux, Volume V.: 155-161, 2000 A ‘ Jhaha

Donor teriilett morbiditas
Hosszatavu morbiditas - 3 % (Bandi score)

Korail morbiditas - postop. vérzes kb. 7 % 1!
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Chondromimetic 0sszetevoi

1.Kollagen
2.Gluko6zaminoglikanok
3.Kalcium foszfat

Makroszkopos kép RTG kép

L —



Arthroscopic delivery device

Procedure pack

Mutéti technika

Egylépéses arhtroscopos technika

e 8mm, 10mm & 12mm atmérdji
implantatumok

» Egyszerhasznalatos beiiltetd egysegek

elore betoltott implantatumokkal



Autolog Matrix-Indukalt Chondrogenesis (AMIC)

»  Microfractura

«  Kétrétegli kollagén I/l membran

*  Primaer véralvadék
*  Progenitor sejtek
- MSC
«  Cytokinek
*  Novekedési faktorok
*  Kollagén membran
*  Noveli a primaer alvadék stabilitasat

* ldedlis biodegradabilis vazszerkezet a szovetképzédeshez

Behrens P., P. (2005). "Matrixgekoppelte Mikrofrakturierung". Arthroskopie 18 (3): 193-197

L —



Kollagén+HA bazisu implantatum




Kollagen+HA bazisi implantatum




Kollagen+HA bazisu implantatum




Mesenchymalis 6ssejttel tamogatott
biodegradabilis vazszerkezetek beiiltetese
kisméretti osteochondralis defektusok
kezelesere




Hyaluronan alapu biodegradabilis scaffold + intraoperativan nyert
mesencymalis dssejt koncentratum







Kontroll artroszkopia 9 honap utan




Lateralis femucondylus osteochondralis defektus potlasa
kollagén+HA bazisu implantatummal




Massziv osteochondralis defektusok sebészi
kezelesi lehetosegei




Friss osteochondralis
allograft beiiltetés

Fiatal életkor
Strukturalis, biologiai felszinpotlas

Csonthiany maradéktalan megoldasa
Chondrocytak hosszutavu talélése 50-70%-ban
KésObbi protetikal megoldas lehetdsége

_@_



,,Ultra-friss” osteochondralis graft

Fovarosi centrumkent™ kooperacio az Orszagos
Szervkoordinacios Irodaval ,
EEKH engedély: 24838-002/2011/0TIG

ETT engedély: 2237-0/2011 EKU
Szakfelligyel6i engedély: 65-15/2010

Népegészségiigyi engedély: 6744-2/2011
Sziikséges szamu kadaver donor biztositasa
40-50 riasztas évente mmmmdp évi 10-15 beiiltetés (klasszikus
indikacio)
Elegendo6 forras tovabbi friss osteochondralis allograft

atultetésekre

“SEX Traumatologiai Tanszek / Uzsoki Korhaz, Ortopéd - Traumatologiai Osztaly, Budapest

L —












Csukloizulet1 beultetés




Térdpore seegmentalisa
MR-felvirelekbol mesterséges
intelligencia segitsepével

o MRI - mesterséges intelligencia
asszisztalt donor-recipiens valasztas




Esettanulmany

-Lehetséges recipiensek MRI
adatainak digitalis
adatbazisban torténo
tarolasa

-Transzplantalt térd MR
vizsgalata

-Osszehasonlitas és idealis
illesztés MI segitségével

-Recipiens valasztasa idealis
illeszkedés alapjan












Porcfelszinképzés finanszirozas

Microfractura — WHO:58047 HBCS:386B 170 O00Ft
Mozaikplasztika scop — WHO:58057 HBCS:386B 170 000 Ft
Mozaikplasztika (2 nap) —WHO:5814R HBCS:383D 400 000 Ft €9 )

Chondrocyta implantacio — WHO:58047 HBCS:386B 170 000Ft — 8 000 000 Ft
Biodegradabilis scaffold — WHO:58047 HBCS:386B 170 000Ft — 1 200 000 Ft

Ezek a beavatkozasok kiszorulnak az allami egészségiigybol és
csak a maganszektorban végezhetoek!






Endoprotetika —»->-> Orthobioldgia



Endoprotetika —»>->-> Orthobiolégia



F-MARC

FOOTBALL
FOR HEALTH

FIFA MEDICAL CENTRE
OF EXCELLENCE




KOSZONOM
A FIGYELMET!
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