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YKA3AHWE KbM ABTOPUTE

1. Cnucanue "Opmonegus u mpaBmamoaozus” e odu-
uuaseH opzad Ha beacapcka Opmoneguuno- TpaBmamoao-
zuuna Acouuauust (BOTA), upes koumo ce nonyasgpusupam
HayuHu paspabomku, kaunuuen onum u guckycuonna npo-
6aemamuka 8 o6aacmma Ha opmonegusma u mpaBmamo-
aozusima, Xupypeus Ha ppkama u Mukpoxupypeusima.

2. B cnucanuemo ce ny6aukyBam opuzunasnu nayunu
cmamuu - meopemuyHu, ekcnepumenmaanu u npuaoskhu,
0630pu, HayuHU cboOWeHUs1, om3uBu 3a knueu, crobwEeHUS
3a HayuHU cpewu y Hac u B uyskGuna.

3. Cmuabm u esukbm Ha usaoskenuemo mpsa66a ga om-
208apsim Ha AumepamypHume u epaMamuuHume npabuaa
Ha cbomBemuus e3uk.

4. VsnoasBanume mepmMuHu u noHssmust caegBa ga om-
20Bapsm Ha Hayunama konBenuuonaaHocm u ga umam
mepMUHOAOZUYHA egHO3HauHOCcm. Koeamo ce BuBeskgam
mepmuHu om uykgu esuuu, caegBa ga ce mbpcu mexHus
MakcuMaaHO egHO3HaueH u 6Ausbk go opueuHasa Gbazap-
cku ekBuBaaenm. ITpu Haauuuemo Ha CbMHeHUs U MPyg-
Hocmu npu npeBoga e gobpe B ckobu ga ce gaBa opuzunaa-
Husg mepMuH Ha cbomBemuus esuk. [Tpu HeoBGxogumMocm
€ gonycmuMo nosicCHeHUemo Ha gageH mepmuH 8 Geaeskka
nog uepma. BrBeskganemo na HoBu mepmunu u nonamus
npegnoaaza sagbakumeanomo uM obsicHenue u sicHO gedu-
Hupate.

N3NCKBAHWNA 3A ODOPMAEHUNE HA
NYBANKALNATA:

1. TTog 3azaaBuemo Ha cmamusima ce usnucBa umemo Ha
aBmopa uau aBmopume - nppBa 6ykBa om co6cmBenomo
uau pamMuaHOmMO uMe, (63 mumau u 38anus), Mecmopabo-
ma.

2. B kpast na cmamugama ce usnucBa agpec 3a kopecnon-
genuus ¢ aBmopa Ha mamepuaaa. Ako aBmopume ca no-
Beue om egun, ce usnucBa agpeca 3a kopecnongenuus Ha
Bogewus aBmop.

3. Cmamuume, koumo cbgbpskam emnupuuHu ganHu
caegBa ga BkalouBam: Paswupeno peslome na 6bazapcku u
aneauticku, YB8og, Lleau, Xunomesu, Mamepuaa u memogu,
Pesyamamu, O6cwskgane, VsBogu, 3akaloyenue, Aumepa-
mypa.

4. Mamepuasume 3a oHazaegstBane (mabauuu, guaepa-
mu, epapuku, ¢ueypu) ce npegcmaBsam unmezpupanu 8

mekcma ¢ Homepauus u HaumeHoBanue: 3azaaBuemo Ha
mabauuume ce usnucBa Hag msx, nogpaBueno BasBo, Has-
Banuemo Ha guaecpamume (zpadpukume u pueypume) - nog
msax. OcBen unmeepupanu 8 mekcma, Bcuuku ualocmpa-
uuu (mabauuu, epaduku, Pueypu, guaepamu) ce npegcma-
Bsm u 8 omgeaen daua.

5. B mekema aBmopume ce uumupam 8 cko6u, pamua-
HO UMe, 20gUHa.

6. [Tumupanume aBmopu ce usnucBam na kupuauua,
uau aamunuua, kamo 8 kpas na uspeuenuemo 8 cko6u, ce
nocmaBsg nomepa om kuuzonuca.

7. Aumepamypama ce usnucBa no as6yuen peg kamo
nbpBo ce nogpekgam aBmopume Ha kupuauua, caeg moBa
mesu Ha AamuHuua u Hakpas uHmepHem u3MOYHUUU.
ITocaegoBameanocmma Ha usnucBane Ha umeHnama e: da-
MUuAHO uMme, nbpBa 6ykBa om cobecmBenomo ume u no cp-
wiust HaYUH Ha ocmanaaume aBmopu, ako ca noBeue om
egun. Ilpegu nocaeguus ce nuwe ,,u“ (Ha kupuauua) uau
»and“ (na aamunuua). Caeg moBa ce usnucBa sazaaBuemo
Ha usmouHuka, cogunama na ny6aukyBane, mom, knuskka,
cmpaHuuu.

8. IIpegcmaBenume prkonucu ce peuensupam u ce Bpb-
wam Ha aBmopume, ako ce Haraza npepabomka Ha cmamu-
ume. Prkonucu Ha cmamuu, koumo He ca npuemu 3a neuam
He ce Bpbwam.

9. Peuensenmume npeuensBam cmamusma no onpege-
aenu usuckBanug u ca gapknu, ako npegaazam nonpabku,
ga npezaegam Mamepuasa omHoBo.

10. ABmopume Hocam nbaHa omzoBopHocm 32 Cbgbp-
’kanuemo na mamepuaaume. Te ce 0go6psaBam 3a ny6auky-
Bane caeg peuensupane. Pekonucu ne ce Bppuiam.

11. Pegkoaeeusima cu sanasBa npaBomo ga pasnpocmpa-
HaBa B8 newamna u eackmponna ¢popma Bcuuku ny6auky-
Banu 8 cnucanue ,,Opmonegust u mpaBmamoaoezus® Mame-
puaau.

12. Ppkonucume - gBe pasnewamku Ha xapmuen HoO-
cumen, 3aegHo ¢ eackmponHust nocumea CD (komnakm
guck), na koumo e sanucan mekcma u cunumkume ce npe-ga-
Bam na 2aaBuusg pegakmop uau cekpemaps Ha cnucanuemo
Ha agpec:

VMBAA ,,C8. T'eopeu” EAJT

Kaunuka no opmonegust u mpaBmamoaozus
4002 ITaoBguB, Gya. ITewepcko woce 66
mea.: +359 32 60 29 46, ¢pakc: +359 32 60 28 63

e-mail: stavrevp@yahoo.com

HE CE MPUEMAT MATEPUNAAIN 3A MNMEYAT, N3MNMPATEH HA
ANYHNA EAEKTPOHEH AOPEC HA YAEHOBETE HA PEOKOAEIMATA
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KOMNAEKCHO MNMbPBUYHO EHOOMPOTE3NPAHE HA TA3OBEAPEHATA
CTABA - NPEAOMNEPATBHO NMAAHWPAHE N KAMHAYHWN PE3YATATIU

MM TaHyeB, M KuHoB

YMBAA ,, Lapuua MoaHHa — ICYA" - 2p. Codus, Kaunuka no Opmonegus u TpaBmamonozus

COMPLEX PRIMARY HIP ARTHROPLASTY - PREOPERATIVE PLANNING

AND CLINICAL RESULTS
PP Tanchev, P Kinov

UMHAT “Queen Giovanna — ISUL" - Sofia, Department of Orthopaedics and Traumatology

PE3KOME

BbBEJIEHVE: Komnaekcnomo nbpBuuno en-
gonpomesupane Ha masobegpenama cmaBa (TBC)
npegcmaBasiBa uskalouumesen unmepec 3a sanuma-
Bawume ce c apmponaacmuka opmonegu. To ce on-
pegeast kamo npouegypa cbc 3HauumeAHu mexHu-
yecku mpygnocmu, nopagu meskka mekomvkanna
u kocmmna yBpega 8 o6aacmma na TBC. CBbp3ano
e c 2z0aeMu pynkuuonasnu, HeBposozuunu u undek-
uuosHu puckoBe 3a nauuenma.

LHHEA HA M3CAEJBAHETO: M3caegBane na
kaunuunume pesyamamu u guckymupane na npe-
gonepamuBHomo naaHupane npu cayuau ¢ kom-
naekcno nppBuuno engonpomesupane na ThC

MATEPVIAA I METOJIV: BB gokaaga ca
Bkalouenu 24 cayuau ¢ nppBuuno engonpomesupa-
ne Ha TBC u meskka namoaozust Ha cmaBama 3a ne-
puoga anpua 2013 - lonu 2015 e.

Anaausupanu ca npeg u nocmonepamuBHume
penmeenozpaduu, npegonepamuBuume naanoBe na
cAyvaume u uampaonepamuBnama naxogka. Kau-
HUYHUS pe3yAmam e oueHeH ¢ BbpnpocHuuu.

PE3VATATN: WOMAC,

HarrisHipScore; Penmeenoaozuunu - CnBnagenue

Kaunuunu -

Mekgy naanupanu u nocmaBenu pasmepu, kope-
kuust na gpaskunama na kpaunuka.

MBBOJIN: Huckymupanu ca acnekmume Ha npe-
gonepamuBromo naanupane npu komnaekcno engo-
npomesupane Ha TBC - cneuudpuunu umnaanmu u
uHcmpyMeHmapuym, Bp3cmanoBsBane Ha uenmbpa Ha
pomauusi, kopekuust na pasaukama 8 gpaskunume na
kpatnuuume, pasmep na komnonenmume u gp., kakmo
u nocmonepamuBHust pesyamam, oueHeH ¢ BbpnpocHu-
uu.

C napacmBawiama yecmoma Ha usBbpwieru maso-

ABSTRACT

INTRODUCTION: Complex primary hip ar-
throplasty is of great interest for the arthroplasty or-
thopaedic surgeons. It is defined as a procedure with
significant technical difficulties, due to severe soft
tissue and bone damage in the area of the hip joint.
It carries great functional, neurological and in fec-
tious risks for the patient.

AIM OF THE STUDY: Investigation of the clini-
cal results and discussion of the preoperative plan-
ning in cases with complex primary hip arthroplasty
of the hip.

MATERIAL AND METHOD: The report con-
tains 24 cases with primary hip arthroplasty and se-
vere pathology of the jointfor the period - April 2013
to June 2015.

Analysis of the preo- and postoperative x-rays,
preoperative plans of the cases and the intraopera-
tive findings is done. Clinical results are evaluated
with questionnaires.

RESULTS: Clinical results - WOMAC, Harris
Hip Score

Rentgenological - Coincidence of the planned
and implanted sizes, correction of the limb length.

CONCLUSIONS: Discussion of the aspects of
preoperative planning of complex primary hip ar-
throplasty - specific implants and instruments,
restoration of the center of rotation, correction of
limb length inequality, sizes of the components and
other, as well as the clinical result, evaluated with
questionnaires.

With the increasing frequency of hip arthroplasty -
up to one million annually worldwide and the increased
demands by the patients, more important have become
the procedural complications and the ways to reduce
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Begpenu apmponaacmuku - go eguH MUAUOH 20gul-
HO B cBemoBen mawa6 u noBuwenume usuckBanus
om cmpaHa Ha nauuenmume, Bce noBeue 3HaueHue
npugobuBam ycaokHeHusma om npouegypama u
HauuHume 3a msxHomo HamaasiBane. OcnoBrume
ycaokneHus caeg nbpBuuHOmMO eHgonpomesupaHe Ha
masobegpenama cmaBa (TBC) ca: pasauka 8 nocmo-
nepamuBnama gpakuna na kpaunuuume - 1-24%
(13), aykcauust - 0,2%-10%(12), undekuust - 1% (25),
pasxaabBane, ¢ynkuuonaanu npobaemu u gpyeu.
Pasaukama 8 gpakunume na kpattnuuume uma oco-
6eno sHauenue myk, nopagu moBa, ye Bogu go ney-
goBaemBopeHocm Ha nauueHma npu uHaue egHa ko-
pekmuo usBspwena onepauust u moske ga goBege caeg
cebe cu ycaoknenuss kamo napesa, nucka kpecmmua
6oaka, abnopmHa noxogka u pasxaa6Bane. Ilpu pas-
eaekgaHe Ha ChCMOSHUSMA,UHgUUUPAHU 3a nbpBuu-
Ha apmponaacmuka na TBC, moke ga ce omgeassm
makuBa, napuuanu 8 aAumepamypama komnaekchu
uAu amunuvHu, npu koumo uecmomama Ha ycaokne-
Husima e no-Bucoka om cmangapmuume cayuau (21)
(9)(24)(2). Komnaekcnomo  engonpomesupanena TBC
(KETBC) moske ga ce gepunupa kamo makoBa cBobp-
3aHO ¢ ¢pynkuuonaanu, neBpoaozuunu u undpekuuosuu
puckoBe uau ¢ mexnuuecku mpygnocmu Bogewu go
msx. Beswnocm KETBC e nppBuuna npouegypa npu
nauuenmu ¢ mekku mekompkannu u kocmuu npome-
Hu, Bkalouenu 6 cbcmosnug kamo:

1.ducnaasug na TBC

2.ITpompysust Ha auemabyayma

3.Cayuau caeg ppakmypu 8 o6aacmma na TBC

4. Ampogesu/Ankuaosu

5.HeBpomyckyanu 3a6oasBanug (IToauomueaum,
Boaecm na ITapkuncon, OIIIT u gp.)

6.ITpomenu 8 6uomexanukama na cmaBama

7. Ckeaemnu gucnaasuuu gp.

KbM mesu cayuau Guxa mozau ga ce go6aBam u
nauuenmume ¢ peBmamougen apmpum u makuBa c
meskka kokcapmposa u macuBru ocmeodpumu - 4-ma
cmened no Kellgren u Lawrence.ITopagu 3nauumea-
Hume puckoBe u mexnuyeckume mpygHocmu npu
mesunpouegypu, npegonepamuBHOMO naaHupa-
ne (ITIT) uma uskalouumeano snauenue. To usuckBa
sagbaboueHa npegonepamuBha ouenka Ha nauuenma,
cBbpsana ¢ komopbugumem, gonbaHUmMEAHU O6pasHU
uscaegBanus (KT, IMP), us6op na nogxogsiu, gocmsn,
gonbAHUMEAHU UMNAaHMU kbM cmangapmuust Habop,

M TAHYEB, M KNHOB e PP TANCHEV, P KINOV

them. The main complications following primary total
hip arthroplasty (THA) are: difference in post-operative
length of the limbs - 1-24% (13) dislocation - 0,2% -10%
(12) infection - 1% (25), loosening , functional, and oth-
er problems. The difference in the lengths of the legs is
of particular importance here because it leads to frus-
tration for patients in otherwise a correctly performed
surgery and can bring with it complications such as pa-
ralysis, low cruciate pain, abnormal gait and loosening.
In consideration of the conditions indicated for primary
arthroplasty of the hip joint, they may be separated as
such, known in the literature as complex or atypical,
wherein the incidence of complications is greater than
the standard case (21) (9) (24) (2). Complesex Artroplasty
of the Hip Joint (CAHYJ) can be defined as such related
to the functional, neurological and infectious risks or
technical difficulties leading to them. Indeed CAH]J is a
primary procedure in patients with severe soft tissue and
bone changes involved in conditions such as:
1.Displasy of the hip joint

2.Acetabular protrusion

3.Cases after fracture in the region of the hip joint.

4. Arthrodeses/ Ankiloses

5.Neuro- muscular deseases (Polyomielit, Morbus
Parkinson, CPand others)

6.Changes in the biomechanics of the joint

7. Skeletal dysplasia, etc..

To these cases there could be also added the rheuma-
toid arthritis patients and those with severe coxarthrosis
and massive osteophytes - 4th degree by Kellgren and
Lawrence. Given the significant risks and technical dif-
ficulties in these procedures, preoperative planning (PP)
is crucial. It requires a thorough preoperative evaluation
of the patient-related comorbidity, additional imaging
studies (CT, MRI), selection of appropriate approach,
additional implants to the standard set specific tools
available material for osteoplasty prepared team and in-
dividualized postoperative regimen. Planning position
and size of the implants via templates is very impor-
tant because of the significant change in biomechanical
parameters of the damaged hip joint. The restoration
of the femoral offset and the non-uniformity of the
lengths of the limbs (NULL) are key factors for a good
clinical outcome (19) (15) and the survival of the im-
plant (14). Failure to take account of the biomechanical
characteristics can lead to increased stress in the contact
area and subsequent instability. In some cases, the use
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cneuuduueH UHCMPYyMeHMapuyM, HaAUUEeH MamepuaA
3a ocmeonaacmuka, nogeomBen ekun u unguBugy-
aausupad nocmonepamuBen peskum. ITaanupanemo
Ha no3uuusima u pasMepa Ha UMNAaHMUMeE Ypes wa-
6aoHU e MHO?0 BaskHo nopagu 3Hauumeana npomsiHa
B 6uomexanuunume napamempu Ha yBpegenama THC.
BbscmanoBsBanemo nHa pemopasnus opcem u Heeg-
HakBocmma Ha gpakunume Ha kpatinuuume (HEIK)
ca ocHoBHu $pakmopu 3a gobpust kaunuyen pesyamam
(19)(15) u npeskuBstemocmma na umnaanma (14). Heom-
yumaHemo Ha GuOMexaHUYHUMe OcobeHocmu Moxke
ga goBege go yBeauuaBane na cmpeca 8 konmakmmua-
ma 30Ha u nocaegBawa Hecmabuanocm. B nakou cay-
yau u3noasBanemo Ha cCmaHgapmMHU UMNAQHMU C HOP-
MaAeH U AamepaAusupas opcem ca gocmamspuHu, HO B
gpyau ce Hasaea usnoasBaxemo Ha MogyaHU U peBusu-
OHHU cmebAa u mpoxaHmepHaocmeomomus. [To om-
HOweHue Ha o6pabomkama Ha auemabyaapHama yacm
Bausam B crobpaskenue anmunpompysuonnuketgsko-
Be, koMmnonenmu ¢ pasauyHu om uyecmo usnoasBanu-
me pasmepu - maaku pasmepu (40-42) uau gkbm60 -
auemabyaymu (1ag 66 npu mbske u Hag 62 npu skenu),
ayemenmu, aro- u aBmo- kocmuu npucagbuu.

Hucnaasust Ha masobegpenama cmaBa uau u3noas-
Banume B Aumepamypama “gucnaasus Ha pasBumue-
mo” (Developmental dysplasia of the hip) u “Bpogeno
masobegpeHo 3a6o0aaBane npu Bvspacmuu” (17)e nati-
yecmama npuvuHa 3a Bmopuuna apmposa na TEC. B
HauaAHume emanu masoBama ocmeomomus Moke ga
nogo6pu onaakBanusma, HO npu HanpegHaA apmpo-
3eH npouec ce Haaaza npemuHaBane kbM nbpBuuna
apmponaacmuka. Tpyguama npu mesu cayuau npoue-
gypa ce cBbp3Ba ¢ pakma ue nauuenmume ca obukno-
Beno maagu u ¢ Bucoku usuckBanus, kakmo u ¢ gobpe
onucanume 8 AumepamypamanamoaHamoMU4YHU OCO-
Genocmu:

- cybaykcauus uau aykcauus Ha pemopasHama zaa-
Ba, apmukyaupawa ¢ HOB auemabyaym

- ucmunckusm auemabyaym e uecmo ocmeonopo-
muueH u naockk ¢ gebeaa sagna u mouka npegna cmena

- npomeneHa HeBpoBackyaapna anamomus

- noBuwena pemopasnaanmeBepsus

- XunonaasudeH npokcumasen pemMyp ¢ meceH eH-
gocmaaen kanaa

- 3agHO pasnoaoskeH 20AssM mpoxanmep ¢ komnpo-
MemupaHe Ha abgykmopnomo myckyano pamo.

Peguua kaacupukauuonnu cucmemu Ha mesu cbcmo-

of standard implants with normal and lateralized offset
is enough, but others need the use of modular and re-
vision stems and trochanter osteotomy. Regarding the
treatment of acetabular part come into consideration
the anti-protrusioncage components with various com-
monly used sizes - small size (40-42) or jumbo - acetabu-
lum (more than 66 in men and over 62 for women),
Augments, allo and auto - bone grafts.

Hip dysplasia or also used in the literature “dysplasia
development” (Developmental dysplasia of the hip) and
“congenital hip replacement disease in adults’ (17) is the
most common cause of secondary arthrosis of the hip
joint. In the initial stages the pelvic osteotomy can im-
prove the complaints, but with advanced arthritic pro-
cess a switch to a primary arthroplasty is necessary. The
difficult in these cases is associated with the fact that
patients are generally young and demanding, having the
well-described in the literature pathological changes:

- subluxation or luxation of the femoral head, articu-
lating in a new acetabulum

- the actual acetabulum is comonly osteoporhoti-
cand flat with thick posterior and thin anterior wall.

- changed neuro- vascular anatomy

- increased femoral anteversion

- hipoplasic proximal femor with narrow endostal
medula

-posteriorly stationed greater trochanter with com-
promised abductor muscle arm.

A number of classification systems of these states
are described in the literature and through them could
be selected correct operational method. Here are the
classification of Crowe (1979). (11), Hartofilakidis
(2004). (18), Kerboull (2001). (20) and others. It should
be mentioned that in the past Charnley and Feagin
(1973.) Opined against endoprosthesis cases with grade
4 Crowe (10). Nowadays, however, in the presence
of better implants and advanced technology, this
recommendation loses its meaning.In cases of high
dislocation or cases with low dislocation (respectively
type 3 and 2 Hartofilakidis) is recommended transverse
subtrochanteric shortening osteotomy and derotative
or transtrohanteric osteotomy with distalizing and
lateralizingof the greater trochanter or a combination of
both (23).In thereconstruction of the acetabulum the aim
is a restoration close to the anatomical center of rotation
(CR) of the joint (lower, medial and front), on which
depends the survival of the acetabular component and
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sSHUS ca onucaHu B Aumepamypama u ypesmsax6u Moe-
A0 ga ce usbepe npaBuanus onepamuBen nogxog. ToBa
ca kaacupuuuume naCrowe (1979 2.) (11) , Hartofilakidis
(2004 2.) (18), Kerboull (20012.) (20) u gpyeu. Tpa68a ga
ce cnomene, ye B munaaomo Charnley u Feagin (1973
2) uskasBam mHenue npomuB engonpomesupane Ha
cayuau ¢ kaac 4 no Crowe (10). B gnewnoBpemeo6aue,
npu HaAUYUEMO Ha NO-goGpuUMNAaHMU U yebBbpuieH-
cmBana mexnuka, masunpenopbka 2y6u 3HaueHuemo
cu. ITpu cayuau ¢ Bucokaaykcauust uau cayuau c nucka-
Aykcauust (cbomBemno mun 3 u 2 no Hartofilakidis)
ce npenopbuBa
ckbcsBawa u  gepomamuBua ocmeomomust uau

cybmpoxanmepHampansBepsasna

MmpaHCmMpOXaHMepHa OCMEeOMOMUSI € guCmaAusupaHe
U AamepaAusupaHe Ha
kombunauus mekgy gBeme (23). Ilpu pekoncmpyk-
uugma Ha auemabyaymaueama e BbscmanoBaBane

20AEMUAIMPOXaHMeEpP uaAu

Ha 6Ausbk go aHaMOMUUYHUSUEHMBPHA PpoOmauust
(LIP) na cmaBama (goaHO, MeguaAHO U npegHO), OM
koemosaBucunpekuBsemocmma Ha  auemaGyaap-
Hama koMnonenma u goGpama Guomexanuka na
cmaBama. Pekoncmpykuusmamoske ga ce nocmuene
¢ MeguaaHanpompysuoHHa mexHuka (1), eopHo-
aamepaanoykpenBanecayemenmuaukocmennpucagsk,
kakmo u umnaanmupane Ha auemabyaymBbBB8ucoka
nosuuust. ITocaegnomocnecmsaBampygHocmume npu
onepauusima u npepasmsizade Ha HepBycucwuagukyc,
HO Hocu cbc cebe cu HezamuBHume nocaegcmBust
om npoepecuBuopasxaabBane Ha
BcaegemBue Ha noBuwaBane na konmakmuumecuau,
nakyuBane u HEIK. TIlo omnowenue Ha

BpscmanoBsaBanemogpakunama na ckbcenust npu

auemabyAyMa,

gucnaasust kpattnuk u Haauunumepempaxupanumeku
cmpykmypu ce cmsama, ue moBa e Bvsmoskno go 7 cm
¢ ekcuusus Ha usiaama kancyaa u ocmeodpumu, oc806
oskgaBanenamyckyaycuauoncoac u unmpaonepamuBua
ouenka na nepBycucwuagukyc (20). OpyzuaBmopu ce
npugbpkamksmnpenoppuumeanume 2-4 cm, ¢ koumo
ce uzbseBam ycaoknenus. ITo omuowenue na gocms-
na npu no-meskku cayuau ce npenoppuBamuati-uecmo-
3agHO-AamepaseHgocmbnuaupasauyHuBugoBeocmeo-
MOMUU Ha 20AeMUSIMPOXaHMep.
Protrusioacetabulimoske ga  GbgenbpBuuno, ¢
npozpecuBuanpompysust Ha 6Gegpenama zaaBa npu
skenu na cpeguaBpspacm. IIpu Bmopuynume cayuau
NamoAOZUYHOMOCHCMOsIHUE ¢ Ha Ga3amaHacuHgpoMa
Ha Mapdan, peBmamougen apmpum, ankuaosupawy

MM TAHYEB, M KNHOB * PP TANCHEV, P KINOV

the good biomechanics of the joint.The reconstruction
can be achieved with medial protrusialtechnuige (1),
upper-lateral reinforcement with augment or bone graft
and implant of the acetabulum in a high position.
The latter saves difficulties in the operation and a
hyperextension of the sciatic isshiadikus, but carries with
it negative consequences of the progressive loosening of
the acetabulum due to increasing contact forces, limping
and NULL. As regards to the recovery of the length of
the shortened by dysplasialimb and available retracted
soft structures it is believed that this is possible up to 7
cm with excision of the entire capsule, and osteophytes,
iliopsoas muscles release and intraoperative evaluation
of sciatic isshiadikus (20). Other authors adhere to the
recommended 2-4 cm, which avoid complications. In
terms of access in more severe cases are recommended
mostly rear-lateral access or different types of osteotomy
of the greater trochanter.

Protrusio acetabuli may be primary, with progressive
protrusion of the femoral head in middle-aged women.
In the secondary cases the pathological condition is
based on Marfan syndrome, rheumatoid arthritis, an-
kylosing spondylitis, Paget’s disease, condition after
fracture of the acetabulum and sickle cell anemia. The
main objectives in these conditions are associated with
recovery of the CR, ie its lateralizing, reconstruction of
the medial wall and balancing the lengths of the limbs.
Difficulties in this surgery are associated with difficult
dislocation of the joint and the need for in situ resection
of the femoral neck, reaming just of the periphery with-
out medialization, filling the medial defect with bone
grafts, keeping the peripheral edge of the acetabulum in
a cementless fixation of the acetabulum. PP includes a
choice of fixating the implants with possible options for
acetabular components as follows: cement acetabular
component fixed with a large dose of cement, cement
fixation with bone graft, antiprotrusional implants and
cementless component with a bone graft. The excessive
extension of the limb must be avoided with low oste-
otomy and in some cases using stems with lateralized
offset (16). The restoration of the CR is crucial for a
good result, according to a long-term study involving 93
patients the reconstructed CR must be within 10 mm
from the anatomical I order to ensure continued sur-
vival of the implant (8).

Despite the good reposition of the acetabular frac-
tures in operative or non-operative treatment, the inci-
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cnonguaum, 6oaecm Ha [letigskem, chbcmosinue caeg
¢pakmypa na auemabyayma u cppnoBugHo-kaempuna
anemusi. OcnoBHume ueAu npu Mme3UCHCMOSHUS
ce cBppsBam ¢ BpscmanoBsaBane na IIP, m. e.
HezoBomoaamepaausupane, pekoncmpykuus Ha me-
guaaHama cmeHa u GasaHcupaHe Ha gbakuHume Ha
kpatnuuume. Tpygnocmume npu masu onepamuBna
cacBppsanu ¢ mpygHa
Ha cmaBama u Hykgama om insitu pesekuust nHa

unmepBenuust aykcauust
Hegpenamawuiika, pumepupane camo Ha nepudpepusima
6e3 Meguaausauusi, nonbaBaHe Ha MeguaaHus gedpekm
¢ kocmnunpucagsuu, 3anasBane Ha nepudepHus
pp6 Ha auemabyayma npu OGesuumenmua ¢ukcauus
Ha auemabyayma. IIIT BkalouBa us6opna ¢ukcauus
Ha uMnaanmume, kamo ca Bw»3moskHu caegHume
Bapuanmu 3a auemabyaaprama komnonenma: uumen-
meH auemabyaapen komnonenm ¢ukcupan ¢ no-zoastma
go3a uumenm, uumenmuadukcauug ¢ kocmen npuca-
gbk, aHmunpomMpysuoHHU UMNAaHMU U GesuuMeHmeH
komnonenm ¢ kocmen npucagpk. EkcuecuBuomo
ygbaskaBane na kpatinuka mps6Ba ga ce usbeene c
nucka ocmeomomust u B8 nskou cayuau usnoasBaue
Ha cmbbAa ¢ aamepaausupad odpcem (16). Brscmano-
BssBanemo na LIP e om uskalouumeana Baknocm 3a
gobpust pesyamam, kamo cnopeg egHO ¢bAZOCPOYHO
npoyuBane, BkalouBawo 93 nauuenmu pekoncmpyk-
myupanusm LIP mps66a ga e 8 pamkume na 10 Mm
Om aHamMOMUYHUS, 32 ga ce ocuzypu npogbakumeana
npeskuBsemocm Ha umnaanma(8).

Bobnpeku go6pama penosuuus Ha auemabyaapHume
¢pakmypu npu onepamuBno uau HeonepamuBHo ae-
YeHUe, yecmomama Ha nocmmpaBmamuuHa apmposa
e 30% caeg 5 zoguwen nepuog (22). Il na engonpo-
mesupatemonpu Bmopuuna apmposa caeg ppakmypu
Ha auemabyayma BkalouBa nakoako ocnoBru mouku.
Huaenocmukama na kocmuama anamomust - Haauvue
Ha HecpacmBanust, kocmuu gepekmu - pasmep u aoka-
Ausauus, ekmonuunaocudukauus u gp., Haaaza usnoas-
Banemo na KT ¢ gBy- u mpuusmepna pekoncmpykuust
(3). [Taanupano usnoasBane Ha aro- uau aBmoocme-
onaacmuueH Mamepuaa e 3agbaskumeano, kamo npu
gepekmu nag 40% B obracmma Ha 3agHama cmena
Haaazam Hy’kgama om cmpykmypnu asoepadpmu (24).
Puckem om okyamua undpekuus npu cayuaume ¢ npe-
guwHa onepamuBna unmepBenuust usuckBa npego-
nepamuBuna nynkuus c uscaegBane na mapkepu 3a un-
¢dekuust u kppBua kapmuna csc CYE u C-peakmuBen

dence of post-traumatic arthrosis was 30% after 5 years
(22). PP of endoprothesis in secondary osteoarthritis
after fractures of the acetabulum includes several key
points. Diagnosis of bone anatomy - the presence of no
intergrowths, bone defects - size and location, ectopic
ossification, etc., Requires the use of CT with two- and
three-dimensional reconstruction (3). planned use of
allo- or auto plastic material is required, as in defects
over 40% in the area of the rear wall impose the need for
structural allografts (24). The risk of occult infection in
cases of previous surgery requires preoperative puncture
a study of markers of infection and blood count with
ESR and C-reactive protein. A positive result in terms
of infection, always plan a possible two-step procedure
with removal of the implant in the first phase after eval-
uation and testing of the intraoperative findings. Re-
moval of the osteosynthesis material is carried out with
pre-prepared tools, as in some cases this is not necessary,
if it doesn't prevent the acetabular processing. Another
turnover, is the ectopic ossification and planning of pre-
venting it after surgery. Planning the approach is related
to the localization of the lesion, and including as a rear
Kocher-Langenbeck and front-lateral and extended Y-
eminent and transtrochanteric approaches. The fixation
of the components can be performed with cement or
cementless technuiqe, as the set of the acetabular com-
ponent may include antiprotrusion cages, jumbo cap-
sules, megaprosthesis capsules or augments (tantalum
trabecular titanium). Cementless capsules have better
performance compared to the cement ones, as a nec-
essary condition is that there is at least 70% coverage
of the component (21). When there is no adhesion it is
possible to stabilize the affected column with implants
of the trauma surgery - reconstructive plate and screws.
PP after fracture of the acetabulum, as is apparent, has
some distinctions, due to the difficult procedure deviat-
ing significantly from the standard one and the associat-
ed increased risk of complications - increased frequency
of revisions, dislocations, post-operative infections and
functional deficits.

Another group complexed endoprosthesis of the hip
joint is the cases of misfortune after fixation of the tro-
chanter fractures or fractures of the femoral neck (4).
Generally there are two ways to stop the problem - pri-
mary arthroplasty or reosteosynthesis. The choice de-
pends on several factors: the patient’s age, bone quality
and the bone quantity available for reconstruction, the
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npomeut. [Ipu noaokumesen pesyamam no omuo-
wenue Ha undekuus, Bunazu ce naanupa eBenmyaana
gByemanHna npouegypa ¢ omcmpansiBate Ha uMnAau-
ma Ha nppBu eman caeg ouenka u uscaegBane Ha un-
mpaonepamuBuama Haxogka. OmcmpansBanemo na
ocmeocuHmesHus Mamepuaa ce usBbpwBa ¢ npegBa-
pumeaHO nogzomBeH uHcmpymenmapuym, kamo 8
Hsakou cayuau moBa ne e nyskno, ako He npeuu Ha aue-
mabyaapHama obpabomka. IIpys Momenm npegcma-
BasBa naauunama ekmonuunaocudpukauus, kakmo u
naaHupase Ha npoduasakmuka 3a Hest caeg onepauus-
ma. ITaanupanemo na gocmena e cBppsano ¢ aokasusa-
uusima Ha yBpegama, kamo myk ce BkalouBam, kakmo
sagnusm no Kocher-Langenbeck u npegno-aamepa-
aeH, maka u paswupenu Y-BugHu u mpancmpoxan-
mepnu gocmbnu. QDukcauusma na komnonenmume
moke ga ce usBppwu ¢ uuMeHmMHA uAu GesuuMeHmHa
mexHnuka, kamo Haboppm Ha auemaGyaapuama kowm-
noHenma moke ga BkalouBa anmunpompysuonnu-
keugkoBe, gksmb0-kancyau, mecanpomesnu kancyau
uau ayemenmu(manmaa, mpabekyaapenmumanud).
Besuumenmuume kancyau ca ¢ no-go6pu pesyamamu
om uuMeHmuume, kamo Heo6xogumo ycaoBue e none
70% nokpumue na komnonenma (21). I[Tpu nHecpacmBa-
He e Bp3moskHO ga ce cmabuausupa saceenama koaona
upes uMnAaHmu om mpaBMamoaozuuHama Xupypeus
- pekoncmpykmuBuu naaku u BunmoBe. ITIT caeg
¢pakmypu Ha auemabyayma, kakmo cmaBa sacho, uma
nsgkou ocobenocmu, nopagu mpygHama npouegypa,
pasauvaBawa ce kopenno om cmangapmuama makaBa
u cBbp3anume ¢ Hes 3aBuwienu puckoBe om ycaoskenus
- noBuwena yecmoma Ha peBusuu, aykcauuu, unpek-
uuu u nocmonepamuBen pynkuuonasen gepuuum.
Ipyea epyna ¢ KETBC ca cayuau caeg necnoayka
om ¢ukcauust Ha mpoxanmepHu cuynBanus uau ¢ppak-
mypu Ha Gegpena wuitika (4). Hau-o6wo cpuiecmBy-
Bam gBa npms 3a cnpsBane ¢ npobaema - nbpBuuna
apmponaacmuka uau peocmeocunmesa. VIs6oppm
3aBucu om nskoako pakmopa: Bespacmma na nauuen-
ma, kauecmBomo na kocmma u Haauunomo koauue-
cmBo 3a pekoncmpykuust, nenempauus Ha uMnaanma
u auemabyaapHu npomenu, npugpyskaBawu 3aboas-
Banust u onuma na xupypea. IIpu ITIT mpsa6Ba ga ce
oueHAm cAegHume npobaemu: Hy’)kgama om omcmpa-
HgBaHe Ha uMnaanma - npegu uau caeg aykcauusma,
nonbaBane/3a06ukaasne na BunmoBume kanaau, om-
cmpansiBane Ha cuynenu BunmoBe, ouenka Ha cbcmos-
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penetration of the implant and hip joint changes accom-
panying the diseases and the experience of the surgeon.
In the PP must be assessed the following issues: the need
for removal of the implant - before or after dislocation
filling / bypassing the screw channels, removal of bro-
ken screws, assessing the condition of the trochanter
and the proximal bone substrate. In some casesit is nec-
essary to perform unipolar endoprosthesis in the elderly
patients and those with high operational risk (5).

MATHERIALS AND METHODS
Retrospectively there were tracked 24 cases with
complexed endoprosthesis of the hip joint in 21 pa-
tients (13 women and 8 men) for the period April
2013 - June 2016 The average age of patients was
54.4 years. The distribution of pathology is as fol-
lows:

Dysplasia - 10 cases (41,8%)

Severe coxarthrosis (IV KL) - 6 cases (25%)

Protrusio acetabuli - 2 cases (8,3%)

Avascular necrosis - 3 cases (12,4%)

Posttraumatic - 2 cases (8,3%)

With Implant - 1 case (4.1%)

All the cases were planned preoperatively using a
conventional method or by means of a digital program.
The average follow-up period for the series averaged
22.7 months. The clinical outcome was assessed with
questionnaires -WOMAC and Harris Hip Score, oc-
curred complications, radiological picture, matching of
the planned and the put sizes of the components of the

prosthesis and correction of the difference in the lengths
of the limbs.

RESULTS

The clinical outcome as assessed with questionnaires
is average Harris Hip Score of 37 preoperatively to 85
postoperatively, and for WOMAC respectively 37.7 and
80. We observed these complications - one early dislo-
cation of a patient with high dislocation being treated
by open reduction, one infection treated with two-stage
revision and 3 cases of postoperative difference of more
than 1 cm. Preoperative planning showed correspond-
ence between the planned and implanted components
to one size - 68.4% for the acetabular component, 94.4%
for the femoral and 88.9% for the cervical head. The
average preoperative difference is 15,3 mmSD * 16,2 (0-



OPTONEONA N TPABMATOAOIAA * BUL. J. ORTOP. TRAUMA

12016

KOMMAEKCHO MbPBUYHO EHOOMPOTE3NPAHE... ¢ COMPLEX PRIMARY HIP ARTHROPLASTY...

Huemo Ha mpoxanmepume u npokcumasnus kocmen
cybcmpam. B nakou cayuau ce Hasaea u egnonoalocno
eHgonpomesupaHenpu nauueHmu 8 HanpegHaaa Bwb3-
pacm u noBuwen onepamuBen puck (5).

MATEPUAA N METOON

PempocnekmuBro ca npocaegenu 24 cayuas c
KETBC npu 21 nauuenmu (13 skenu u 8 mbke) 3a ne-
puoga anpua 2013 2. - lonu 2016 2. Cpeguama Bb3pacm
Ha nauuenmume e 54,4 zogunu. Pasnpegeaenuemo no
NnamoAoeus € CAeHOMO:

Hucnaasus - 10 cayuas (41,8%)

Teskka kokcapmposa (IV KL) - 6 cayuast (25%)

Protrusioacetabuli - 2 cayuas (8,3%)

ABackyaapnanekposa - 3 cayuas (12,4%)

[TocmpaBmamuunu - 2 cayuas (8,3%)

C naauvue Ha umnaaum - 1 (4,2%)

Bcuuku cayuau ca naanupanu npegonepamuBno c
nomowma Ha konBenuuonasen mMemog uau gueuma-
AeH ¢ noMowma Ha codpmyepHa npozpama. CpegHus
nepuog Ha npocaegsiBane 3a cepusima e cpeguo 22,7
Mmeceua. Omuumenu ca kaunuuen pesyamam upes Bb-
npocruuu ~-WOMAC u Harris Hip Score, nacmbnuau
ycaoskHeHus1, penmeeHoAozudHa kapmuna, cpBnagenue
Ha naaHupaHume u nocmaBenu pasmepu Ha komnonen-
mume Ha eHgonpomesama u kopekuust na pasaukama
B8 gpaskunume na kpautnuuume.

PE3YATATWN

Kaunuynusm pesyamam, ouenen ¢ Bbpnpocnuuu,
e cpegno 3a Harris HipScore om 37 npegonepamuBuo
Ha 85 nocmonepamuBhro, a 3a WOMAC cpomBem-
Ho 37,7 u 80. HabalogaBaxme caeguume ycaosknenus
- egHa paHHa Aykcauus Ha nauuenm c Bucoka aykca-
uus, koamo aekyBaxme upes omkpuma penosuuus,
egna unekuus, aeckyBana ¢ gByemanna peBusus u 3
cayuast ¢ nocmonepamuBHa pasauka noBeue om 1 cm.
[TpegonepamuBromo naanupane nokasa ceBnagenue
me’kgy naanupanume u umMmnaaumupasu komnonenmu
go eguH pasmep - 68,4% 3a auemabyaaprus komno-
Henm, 94,4% 3a pemopaanus u 88,9% s3a wuitkama Ha
enaBama. Cpegnama npegonepamuBua pasauka e 15,3
mmSD=+16,2 (0-62,9), kamo 8 cepuama ce na6alogaBa-
xa 2 cayuas ¢ pasauka Hag 4 cm. [TocmonepamuBua-
ma pasaukaB gbaskunume na kpattnuuume e cpeguo 5
mmSD=+2,7 (1,6-13,1).Ha ¢ueypu 1, 2 u 3 ca npegcma-
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62,9), as in the series there were observed 2 cases with a
difference more than 4 cm. The postoperative difference
in the lengths of the limbs averaged 5 mmSD + 2,7 (1,6-
13,1) .The figures 1, 2 and 3 are presented clinical case
series.

CONCLUSION AND DISCUSSION

With innovations in the used implants and improv-
ing the surgical techniques, the indications for hip ar-
throplasty expand and cases that previously were con-
sidered contraindicated or too risky today are subject to
surgical treatment with endoprosthesis. In these com-
plexed cases, the key challenges and issues facing the
surgeon are: selection of approach, type of ednopros-
thetic components and their way of fixation, planning
additional procedures and instruments and not least
post-operative behavior.

The preoperative planning with templates is a neces-
sary part of the overall planning of the procedure for
standard as well as the technically difficult cases. In this
series was taken account of the lower match for the ac-
etabular component compared with earlier our serie of
standard cases (6) (7), which we believe is a result of a
difficult choise for the size of the components in the
presence of massive osteophytes or defects of the acetab-
ulum and restoration of the center of rotation at dyspla-
sia. The average preoperative difference of 15,3 mm is
significant, as a total of five cases were with preoperative
shortening over 2 cm, and two - with a difference more
than 4 cm. The average postoperative difference is of 5
mm, which we consider as a good result, given the severe
pathology of the cases.

Rehabilitation and postoperative regimen must be
individualized for each case, it is advisable to have a
preoperative education and training. The post-operative
protocol depends on factors such as age, general con-
dition, bone quality, the type of fixation of the com-
ponents and the stability of the joint. The fact that
the majority of patients are relatively young and active,
especially in cases of dysplasia of the hip joint, neces-
sitates detailed discussion of surgery and giving realistic
expectations.

The results of the complexed endoprosthesis are rec-
ognized as good in the presented series, but they are
lower than standard cases requiring further refinement
of the indications, the preoperative planning and the
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Benu kaunuunu cayyau om cepusima.

3AKAIOYEHUWE N ANCKYCHUA

C noBoBnBegenusma npuusnoasBanume umnaan-
mu u nogobpsiBane Ha xupypeuuveckama mexnuka,
ungukauuume 3a masobegpena apmponaacmuka ce
paswupsaBam u cayuau koumo 8 Munaaomo ca cuuma-
Hu 3a npomuBonokasanu uau mBspge puckoBu, guec
nogaeskam Ha onepamuBHO AeueHue ¢ engonpomesu-
pane. IIpu mesu komnaekcnu cayuau ocnoBuu npegus-
BukameacmBa u npobaemu npeg xupypea ca: us6op Ha
gocmsn, Buga Ha egHonpomesHume komnonenmu u
HauuHa uM 3a ¢ukcauus, nAaHUpaHe Ha gONbAHUMEA-
HU Npouegypu U UHCMPYMEHMApUyM U He Ha NOCAE]-
HO MscmO nocmonepamuBuusg peskum.

[TpegonepamuBHomo naanupane ¢ wabaoHU ce
sB8s18a Hegeauma uacm om OOWOMO NAAaHUpPaHe Ha
npouegypama, kakmo 3a cmangapmnume, maka u
3a mesu mexnuuecku mpygHu cayuau. B masu cepus
ce omyuma no-Hucko cpBnagenue 3a auemabyaapHus
komnonenm 6 cpaBueHue ¢ egHa no-paHHa Hawa cepust
cbc cmaHgapmuu cayuau (6) (7), koemo cmsimame, ue e
B pesyamam om no-mpygnama npeuenka 3a pasmepa
Ha koMnoHenma npu Haauvue Ha MacuBnu ocmeodu-
mu uau gepekmu Ha auemabyayma u Bp3cmanoBsaBane
Ha ueHmbpa Ha pomauust npu gucnaasus. CpegHama
npegonepamuBua pasauka om 15,3 mm e sHauumeana,
kamoo6wonem cayuascacbenpegonepamuBrockbcsaBa
He Hag 2 cm, a gBa - ¢ pasauka nag 4 cm. Cpegnama
nocmonepamuBna pasauka e 5 mm, koemo omuuma-
Me 3a gobbp pesyamam, npegBug mekkama namoao-
2usl Ha cAyvaume.

Pexabuaumauusima u nocmonepamuBuus pekum
mpsi68a ga ca unguBugyaausupanu 3a omgeaHume CAy-
yau, kamo e npenopbuumeaHo ga umanpegonepamu8-
HO obyuenue u nogeomoBka. ITocmonepamuBrusm
npomokoa 3aBucu om ¢pakmopu kamo Bb3pacm, o6wo
cpemostiue, kauecmBo nHa kocmma, Buga na pukcauu-
sima Ha komnonenmume u cmabuaHocmma Ha cmaBa-
ma.

(Qakmbm, ue 20asMa yacm om nauueHmume ca
cpaBuumeano Maagu u akmuBuu, Hati-Beue 8 cayuaume
¢ gucnaasus Ha TBC, naaaea nyskgama om gematiano
o6cbkgane Ha onepamuBrama unmepBenuus u gaBane
Ha peaaucmuuHu ouakBanus.

Pesyamamume om KETBC omuumame kamo

MM TAHYEB, M KNHOB * PP TANCHEV, P KINOV

choice of surgical technique.

Que. 1 XKena na 50 zogunu ¢ PeBmamougen apmpum u
gBycmpanna ITpompysus na auemabyayma. Xu6pugna pukcauus
Ha komnonenmume ¢ aBmoocmeonaacmuka Ha auemabyayma.
Hueumaano ITOIT cbe cvBnagenue mekgy naanupanume u
uMnAaHmMuUpaHu pasMepu Ha komnoneHmume go eguH pasmep.
Fig. 1 Woman 50 years Rheumatoid arthritis and bilateral protru-
sion of the acetabulum. Hybrid fixation components with autoos-
theoplastic the acetabulum. Digital POP match between planned
and implanted component sizes to a size.

Queypa. 2 Kena na 41 zogunu ¢ g8ycmpanna Huenaasus na TBC.

Hueumaano TITOIT. MunumasHa nocmonepamuBha pasauka
8 gbakunume na kpatnuuume - 7 mm. Ho6sp kaunuuen
pesyamam.

Fig. 2 Wife of 41 years with bilateral Dysplasia of the hip joint.
Digital POP. Minimum post-operative difference in the lengths of
the limbs - 7 mm. Good clinical outcome.

11



OPTONEONA N TPABMATOAOIAA * BUL. J. ORTOP. TRAUMA

12016

KOMMAEKCHO MbPBUYHO EHOOMPOTE3UNPAHE...

gobpu B npegcmaBenama cepus, HO Bce nak me ca
no-Hucku om cmangapmuume cayuau, koemo Haaaea
no-HamampWHO nNpeuusupaHe Ha
npegonepamuBHomo

xupypeuuecka mexnuka.

ungukauuume,

nAaHupaHe u usbopa Ha

e COMPLEX PRIMARY HIP ARTHROPLASTY...

6 meceua

Que. 3 JKena na 51 209. ChcmosiHue caeg engonpomesupate Ha
A98a TBC cnocmaBen Bucok uenmbp Ha pomauusa. Ocmeomomus
Ha pemypa 3a uspaBusBane na gpaskunume na kpatinuuume.
Fig.3 Female, age 51. Status post arthroplasty of left hip joint with
acenter of rotation. Osteotomy of the femor for equal extremity
lenght
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PAHHA PEXABUANTAUMNA CAEQ PEBUSNOHHO MPOTE3WPAHE HA

TA3OBEAPEHA CTABA. MPUHUMNM N NOBEAEHWE
. XagkueB, b. AHmoHo8, A. LIBemaHo8, N. KuHoB

YMBAA “Uapuua MoaHHa - MICYA

EARLY REHABILITATION AFTER REVISION OF HIP PROSTHESIS.

PRINCIPLES AND PRACTICE

Hadzhiev D., Antonov B., Tsvetanov L., Kinov P.
University Hospital “Tsaritsa Yoanna - ISUL", Sofia, Bulgaria

PE3FOME

IHEA HA M3CAEJIBAHETO: Jla ce onuwmam
npuaoskeHume om Hac memoguku Ha pexaGuauma-
uus B 3aBucumocm om Buga Ha peBusuonHama un-
mepBenuus u ga ce npocaegu epekmbpm om msx 6
kaunuunu ycaoBus.

MATEPMAAN 1 METOIM: NscaegBanu ca 158
nauuenma (77 skenu, 81 mprke) na cpegna Bnspacm
64.12., nogaokenu nHa peBusuonso npomesupane 6
Kaunukama no Opmonegust u mpaBmamoaozus
koM YMBAA “Ilapuua Vioanna - VICYA“ - Codus
8 nepuoga M. sayapu 2010 2. - m. ssHyapu 2016 .
Ilpuyunu 3a onepamuBuo Aeuenue ca undpekuuu
(25), nepunpomesnu ¢pakmypu (25), aykcauuu
(7), acenmuuno pasxaa6Bane (101). ITpu Bcuuku e
npuaoskena memoguka Ha panna pexaGuaumauus
cmpozo cpboOpasena ¢ Buga nHa onepamuBnuama
unmepBenuust. Memogu 3a ouenka - Harris hip
score, WOMAC, VAS.

PE3VATATI: Ilpu 98,7% om nauuenmume
Oe peeucmpupanHo nogoGpeHue 8 oGekmuBrume
u cy6ekmuBau memogu Ha ouenka. Om msx
Hau - maapk ppcm Ha nokasameaume cpaBuenu
npegonepamuBHo u B gens Ha gexocnumaausauus,
3aeMam nauueHmume ¢ Bpemennu engonpomesu
(spacer) u mesu c¢ peuuguBupawu aykcauuu
- nopagu Hykgama om no - npogbakumesen
nepuog Ha Bp3cmanoBsBane u ozpanuueHusma 6
MoOuAHOCMMmMA Ha nauuedmume, koumo 6uBam
HaaazaHu B nppBume cegmuuu caeg onepauusima.
Hau - Bucok e ppcmbm Ha nogo6penue 8 nvpBume
caegonepamuBHu gHu npu nauueHmume C
peBusuonHo npomesupase no no6og nepunpomesHu
¢pakmypu. He ©6axa omuemenu ycaokuenus
Hacmpnuau B caegcmBue Ha pexabuaumauusima.

3AKAIOYEHME: IIpusoskenume memogu Ha
pexabuaumauuss u caegonepamuBuo noBegenue
npu nauuenmume ¢ peBusuoHHo npomesupane Ha
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ABSTRACT

AIM: To evaluate the methods of rehabilitation
applied at our department in respect to the type of
revision intervention performed and to follow up
their effect in the clinical practice.

MATERIALS AND METHODS: Total of 158 pa-
tients were evaluated (77 female, 81 male) who had
undergone revision of hip prosthesis at the Dept.
of Orthopaedics and Traumatology at University
Hospital “Tsaritsa Yoanna - ISUL” in Sofia between
January 2010 and January 2016. The average age was
64.1 years. The indications for the operative treat-
ment were infections (25), peri-prosthetic fractures
(25), luxations (7), aseptic loosening (101). For all
patients the applied method for early rehabilitation
was dependent on the type of the operative proce-
dure. The evaluation methods used were Harris hip
score, WOMAC, and VAS.

RESULTS: In 98.7% of the patients there was
an improvement in both the objective and subjec-
tive evaluation scores. Among them the least im-
provement scores (between the preoperative and
at the day of discharge) were registered for the pa-
tients with temporary endoprosthesis (spacer) and
for those with recurrent luxations - due to the need
for prolonged recovery period and the restrictions
in patients’ mobility, which are being prescribed for
the first weeks after the operation. The highest im-
provement scores during the initial postoperative
days were registered for the patients with revision of
the prostheses due to peri-prosthetic fractures. There
were no complications arising as a consequence of
the rehabilitation itself.

CONCLUSIONS: The applied methods of reha-
bilitation and postoperative attitude for patients who
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masobegpenama cmaBa, ocpwiecmBenu 8 ekunna
paboma c xupypea, ca om pewaBawo 3HaueHue
3a goOpust usxog om aeuenuemo. Cmpukmnomo
u cb3HameAHO cna3Bane Ha caegonepamuBHus
npomokoa om cmpana Ha nauuenma e Baken
¢akmop 8 npeBenuussma nHa caegonepamuBrume
ycaoskHeHust.

BbBEOEHWE

Engonpomesupanemo Ha masobegpena cmaBa e
egHa om Hall ycnewHume uHmepBeHuuu Ha Hawus
Bek. Ts gaBa Bbsmosknocm nHa Muauonu xopa c
apmposHa 6oaecm ga ce gBukam cBobogno u Ges
6oaka. Ho kamo Bcsaka nebuoaoeuuna cmpykmypa u
engonpomesama uma onpegeaeH skuBom. C meuenue
Ha Bpememo B npoueca Ha ekcnaoamauusima u nopagu
Pa3sAUYHU NPUYUHU Ce HaAaea HellHama cMstHa. Hau -
yecmu npuyuHu Bogewu go Hy’kgama om peBusuoHHo
npomesupaHe ca  acenmuyHOmMO  pasxaa6Bane,
unpekuuume, nepunpomesnu ¢pakmypu. B npoueca
Ha paboma mesu nauuenmu usnpaBsam aekyBawus
ekun npeg pequua mpyguocmu u npequsBukameacmBa
kamo onepamuBen gocmsbn, konmpakmypu, gpaskuna
Ha kpatnuka - pasauku, uukampukcu, cpacmBanus,
yBpegenu - MopbugHu nauueHmu, npobaeMHa
¢ukcauus, 8 -10 npmu no-Bucok puck om aykca-
uust. Cpwo maka cneuuasno Buumanue usuckBam
cenpmemBawume: anemust - B8 caegcmBue Ha gpazume
u uecmo MHO2OOpOUHU npegxokgawu onepauuu,
cbgoBu - ycaoknen aokasen cmamyc, 3ampygHeHa
mpoduka Ha panama u kpatinuka - XBH, 06e360as8ane
- agekBamuo u naBpemenno, nocmeaen pekum -
npomekuust na kpatunuka 8 a6gykuus u npu aunca na
pomauuoHen cmpec. 3a uea Ha Hawemo uscaegBane cu
nocmaBuxme.

MATEAUAA N METOON

Konmuneenmsm Hu BkalouBa 158 nauuenma na
cpegna Bopspacm 64.1 2. (77 mwske u 81 skenu). Bcuuku
Osixa onepupanu B kaunukama no opmonegus u
mpaBmamonaoceuss na YMBAA “Ilapuua Voanna”
8 nepuoga 2011 - 2016 2. Ilpuyunu 3a peBusuonuo
npomesupase npu msx 6sgxa acenmuuHO pasxaabBane
(101), ppakmypu (25), undpekuuu (25), aykcauuu (7).

CaegonepamuBnust pexabuaumauuonex npomokoa
BkalouBawe: panna Bepmukaausauus (npu agek-
BamHo u HaBpemenno o6es3boasiBane) - Ha nbpBus
caegonepamuBen geH cpc uacmuuHo HamoBapBane (20-
30 ke), usomempuunu myckyanu konmpakuuu (3:3cek)
- caeg 3-mus caegonepamuBen uac, MexaHomepanus -
CPM , akmuBnu ynpasknenus 3a 6egpena u cegaauwina
myckyaamypa om o6aekueno usxogno noaoskenue,

have undergone a revision of the hip prosthesis, in
a team-collaboration with the orthopaedic surgeons,
are of crucial importance for the good therapeutic
outcome. The strict and deliberate follow-up of the
postoperative protocol from the patients’ side is an
important factor for the prevention of the postopera-
tive complications.

INTRODUCTION

Endoprothesis of the hip joint is one of the most
successful interventions of this century. It enables
millions of people with arthrosis to move freely and
without pain. But like any non-organic structure the
prosthesis as well has a certain life. Over time, the
process of operation and for various reasons has its
need for revision. The most - common causes leading
to revision of the prosthesis are aseptic loosening,
infection, periprosthetic fractures. In the process
these patients face the medical team with a number of
difficulties and challenges such as operational approach,
contractures, limb length - differences, scars, adhesions,
impared - morbid patients, problematic fixation, 8
to 10 times higher risk of dislocation. Also, a special
attention require accompanying: anemia - a result of
long and often multiple prior operations, vascular -
complicated local status, difficult trophic of the wound
and limb - CVI, analgesia - adequate and timely, bed
rest - protection of the limb in abduction and lack of
rotational stress. As an aim of our study we set ourselves
to describe the applied by us methods of rehabilitation
and follow their effect in clinical settings.

MATERIAL AND METHODS

Our contingent includes 158 patients at an avarage
age of 64.1y. (77 men and 81 women). All were operated
in the clinic of orthopedics and traumatology of the
University Hospital “Carica Ioanna” in the period
2011 - 2016. Reasons for a revisionary prosthetics were
aseptic loosening (101), fractures (25), infections (25),
dislocations (7).

The postoperative rehabilitation protocol included:
early verticalisation (with adequate and timely analgesia)
- the first postoperative day with partial load (20-30 kg),
isometric muscle contractions (3: 3s) - after the third
postoperative hour physical therapy - CPM, active
exercises of the femoral and gluteal muscles of relief
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ynpaskuenust 3a TBC 8 6e360aesnen 06em Ha gBuskenue
- akmuBno acucmupanu, obyuenue 8 npemecmBane
B aezaomo, 3aemaHe Ha cegek U XOgeHe C NOMOWHU
cpegcmBa npu usbseBane Ha npomuBonokasanume
gBuwkenus u wagaw, pekum. Baskna wacm om
AeyeHUEMO U  pexabuaumauusima npu  mesu
nauuenmu e npo¢uaakmukama Ha ycaosknHenusma
- npu onpegeaeHu cayuau - abgykuuonna opmesa
(45 gnu) 3a npegnasBane om aykcauuu (Que.1),
npu Hgkou paswupeHu OCmeomMOMUU U OnacHoCm
om HecpacmBaHe, npobaemna ¢ukcauus - nocmeaen
peskum 3-5 gnu B abgykuug (anmupomamopna 06yBka)
(Due. 2).

Que.1 Fig.1

PE3YATATUN

[Tpu 98,7% om nauuenmume Ge peeucmpupaHoO
nogo6penue B o6ekmuBrume u cy6ekmuBuu
mMemogu Ha ouenka. Om mgax Hall - maapk ppcm Ha
nokasameaume cpaBuenu npegonepamuBuo u 8
geHd Ha gexoCcnumaausauus, 3aeMam nauueHmume
eHgonpomesu  (spacer)
peuuguBupawu aykcauuu -
no -npogsaskumeaen nepuog Ha Bp3cmanoBsBane u

¢ Bpemennu u mesu c

nopagu Hykgama om

ozpaHuveHussma 8 moGuaHOCmMMma Ha nauueHmume,
koumo 6GuBam naraeanu B8 nppBume cegmuuu caeg
onepauustma. Hat - Bucok e ppcmpm Ha nogobpenue
8 nppBume caegonepamuBru gHu npu nauuenmume c
peBusuonHo npomesupane no noBog nepunpomesHu
dpakmypu.

Cyb6ekmuBrnomo uscaegBane 3a 6oaka no BAC
omueme Hall - go6po noBausiBane cpaBueno npeg u
nocmonepamuBHO npu ezpynama ¢ nepunpomesHu
¢pakmypu - cpeguo ¢ 3.5 nynkma, nocaegBanu om

16

starting position exercises for the hip joint in painless
range of motion - actively assisted training in moving
in bed, taking seated position and walking with aids in
the avoidance of adverse movements and light regime.
An important part of the treatment and rehabilitation
in these patients is the prevention of complications - in
certain cases - abduction orthosis (45 days) to prevent
dislocations (Fig.1) in some extended osteotomies and
a risk of nonunion, problematic fixation - bed rest 3-5
days in abduction (antirotatorry boot) (Fig.2).

Que.2 Fig.2

RESULTS

In 98.7% of patients had registered improvement
in objective and subjective methods of assessment. Of
them with the least increase in performance compared
preoperatively and on the day of hospital discharge, are
the patients with temporary endoprosthesis (spacer) and
those with recurrent dislocations - for reasons of -pro-
longed recovery period and restrictions on patient mo-
bility, which are imposed in the first weeks after surgery.
Highest improvement in the first postoperative days is
in patients with revissionary prosthesis on the occasion
of periprosthetic fractures.

The subjective study over pain VAS reported best
response compared pre- and postoperatively in the
group with periprosthetic fractures - an average of 3.5
points, followed by those with dislocations (1.8). Largest

postoperative discomfort experienced patients with
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mesu ¢ aykcauuu (1.8). Hat - 20astm caegonepamuBen
guckompopm usnumBam nauueHmume CbC cnetichp.
( -1.4). Hau - go6sp caegonepamuBen Womac score
uMam nauueHmume ¢ nepunpomesHu ¢pakmypu
(96), nocaegBanu om mesu c aykcauuu (89.3) u c
acenmuuHo pasxaa6Bane (72.7). Harris hip score -
sanasBa ce chwama sakonomepnocm 78.4 acenmuvno
pasxaabBane, 77.1 aykcauuu.

3AKAKOYEHME
[Tpuaokenume memogu Ha pexabuaumauus u
caegonepamuBHo noBegenue npu  nauueHmume

¢ peBusuoHHO npomesupaHe Ha masobegpeHama
cmaBa, ocswiecmBenu B ekunna paboma c¢ xupypea,
ca om pewaBawo 3HaveHue 3a goOpust U3XOg om
aevenuemo. Cmpukmuomo u cp3HameaHo cnasBane

spacer. (-1.4). The highest postoperative Womac score
have patients with periprosthetic fractures (96), followed
by those with dislocations (89.3) and aseptic loosening
(72.7). Harris hip score - retains the same regularity 78.4

aseptic loosening, dislocation 77.1

CONCLUSION

The applied methods of rehabilitation and post-
operative behavior in patients with revissionary hip
replacement performed in teamwork with the surgeon,
are crucial for a good outcome. Strict and conscious
adherence to postoperative protocol of the patient is
an important factor in the prevention of postoperative

Ha caegonepamuBrus npomokoa om cmpana Ha complications.
nauuenma e Baken ¢akmop B npeBenuusma na
caegonepamuBrume ycaokneHust.
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EARLY PHYSICAL THERAPY IN PATIENTS WITH UNICONDYLAR

KNEE REPLACEMENT

D. Hadzhiev, V. Stoyanov, P. Kinov
University Hospital ” Queen Jiovanna” - Sofia

PE3IOME

IHEA HA WM3CAEJIBAHETO: ITocmaBuxme
cu 3a ueaga npuaokum npomokoa 3a panna
kunesumepanuss npu  nauuenmu, nogaoskenu
Ha MuHuHuBa3uBua onepamuBua unmepBenuus
- ynukonguano koasHHo npomesupane u ga
ycmaHoBuMm cmenenma Ha Bp3cmanoBaBsuemo um
npe3 nbpBume 6 caegonepamuBuu guu.

MATEPMAAMN M METOIOMN: OGekm na
uscaegBanemo Oaxa 30 nauuenma ¢ ynukonguana
koassnna engonpomesa (29 meguaana, 1 Aamepaana),
onepupanu 68 Kaunukama no Opmonegus u
mpaBmamonozust kbm YMBAA “Llapuua Vioanna -
VICYA” - 2p. Codus 8 nepuoga mec. ssnyapu 2011 -
Mec. anpua 2016 20g. IIpu nauuenmume onepupanu
go mec. lonu 2015 20g. (20) pexaGuaumauusma
3anouBawe Ha 2 caegonepamuBeH geH caeg
cBaassnemo na gpena’ka. Ilpu ocmanaaume 10
nauuenma onepupanu caeg mec. lonu 2015 zog.,
pexaduAumauusima cmapmupawe caeqg 3-mus
caegonepamuBen uac. 3a o00ekmuBusupane
pesysamamume om npoBegenomo Habalogenue
usnoasBaxme: VAS, ILOA (IOWA Level of Assistance
Scale) - 3a onpegeasine cmenenma Ha nomouw, u
Knee society score (KSS).

PE3VATATM: Pesyamamume omyemeHnu Ha 6-mu
caegonepamuBen gen nokasBam npeumywecmBo 3a
2pynama om nauueHmu 3an0YHaAu pexabusumauust
6 gens Ha onepauusima no oOmHoOWeEHUEe Ha
akmuBuus o6em na gBuskenue 8 koasnna cmaBa
u no-Hucku nokasameau no VAS. U gBeme epynu
nokasBam omauunu nokasameau no omsoweHue
Ha npugBuskBane u camoobcaykBane.

3AKAIOYEHME: VYuukonguanomo engonpo-
me3upaHe Ha koassHHa cmaBa e onepamuBen memog
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ABSTRACT

CONCLUSIONS: Unicondylar knee replacement
is a surgical method of treatment that preserves the
biomechanics of the joint and with combination of
properly selected protocol for early postoperative
physical therapy enables rapid recovery of patients
and significantly improve their quality of life . Ear-
ly initiation of rehabilitation has its advantages in
terms of painless recovery postoperative range of
motion , ADL, early hospital discharge.

INTRODUCTION: Unicondylar knee
endoprosthesis is replacing only the damaged part
of the knee, while maintaining the related ligaments
apparatus and the rest of the cartilage surface. It is
suitable for patients with involvement of one of the
compartments of the knee joint - mainly medial or
lateral.

ADVANTAGES: better and more rapid rehabili-
tation with a greater range of motion postoperatively
more gentle operation of TKE - low blood loss, short
operation time, maintaining bone, ligaments pre-
serving apparatus and the opposite compartment —
biomechanics of the knee. The indications for uni-
condylar prosthesis include medium to large activity
of patients aged> 40 years., BMI <30 PKV intact, <10
° varus deformation <10 ° flexion contracture.

The aim of the study was to apply the protocol for
early physical therapy in patients undergoing mini
invasive surgery - unicondylar knee replacement and
to report the extent of the rehabilitation in their
first 6 postoperative days.
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Ha AeueHue, koimo 3anasBa Guomexanukama Ha
cmaBama u 8 komGunauus ¢ npaBuano cpcmaBen
u npoBegen npomokoa 3a panna caegonepamuBua
kunesumepanus no3BoasBa Obp3omo
6p3cmanoBgaBane Ha nauueHmume u 3HaAYUMEAHO
nogo6psiBane kauecmBomo um na kuBom. Ilo
- panHomo 3anouBane Ha pexabuaumauusma
Ou Mo2a0 ga uma cBoume npeumywecmBa no
omHoweHue 0Oe30oresnenHomo Bbv3cmanoBaBane
obema Ha gBuskenue.

BbBegenue. Ynukonguanomo koasHno engo-
npomesupaHe e 3amecmBane camo Ha yBpegenama
yacm Ha koassHomo, kamo ce 3anasBam BpbskoBus
anapam u ocmaHaAama 4acm om XpywsiAHama no-
Bbpxnocm. ITogxogswo e npu nauueHmu cbc 3acs-
2aHe Ha equH om komnapmmenmume Ha koastnna-
ma cmaBa - 2aaBH0 MeguaAeH uAu AamepaaeH.

IlpegumcmBa -  no-goGpa u Obp3a
pexabuaumauust ¢ no-zoassm obem Ha gBuskenue
nocmonepamuBxo, no-wagswa onepauuss om TKE
- nucka kpbBosacyGa, kpamko onepamuBno Bpeme,
3anasBane na kocmma, 3anasBane na BpwskoBus
anapam u cpewynosoknus komnapmmenm —
Oouomexanukama na koasnomo. Vngukauuume 3a
yHukonguano npomesupane BkalouBam cpegno
go 20asima akmuBnocm Ha nauuenma, Bb3pacm
> 402., BMI < 30, unmakmna ITKB, < 10° Bapycna
gepopmauus, < 10° ¢paekcuonna konmpakmypa.

ITeama Ha uscaegBanemo Oe ga npuaokum

npomokoa 3a pansa kunesumepanus npu
nauueHmu, nogaoskeHu Ha  MuHuHuBasuBna
onepamuBua unmepBenuuss - ynukonguamno

koassnHO npomesupane u ga omuemeM cmeneHma
Ha Bb3cmanoBsBsHemo um 6 nbpBume 6
caegonepamuBHu gHu.

MATEAUAAN N METOAON

B nacmosswomo npoyuBane Gsaxa Bkalouenu 30
nauuenma (cp. Bpspacm -65,6 20g.) ¢ yHukonguana
koasinna engonpomesa (29 meguaana, 1 aamepaana),
onepupanu B8 Kaunukama no Opmonegus u
mpaBmamonozus kem YMBAA “Ilapuua Voanna -
VICYA” - 2p. Codust 8 nepuoga M. sinyapu 2011 - m.
anpua 2016 zog. ITauuenmume 6s:xa pasnpegeaeHu
B gBe epynu - 20 nauuenma (ep. A) onepupanu go
M. IOnu 2015 2. 3anouBaxa pexabuaumauust Ha 2
caegonepamuBer gen a ocmanaaume 10 nauuenma
(ep. B) - onepupanu caeg m.lonu 2015 2. 3anouBaxa
pexabuaumauust caeg 3- mu caegonepamuBeH uac.

Memogukama na kunesumepanus BkalouBawe

MATERIAL AND METHODS

This study included 30 patients (avg. Age -65.6 yr.)
With unicondylar knee endoprosthesis (29 medial,
lateral 1) operated in the Department of Orthopedics
and Traumatology, University Hospital “Carica Ioana -
ISUL” - c. Sofia period m. January 2011 - m. April 2016
Patients were divided into two groups - 20 patients (group
A) operated by June 2015. They began rehabilitation on
postoperative day 2 and the remaining 10 patients (Gr.B)
- operated since June 2015. They started rehabilitation
after 3rd postoperative hour.

The methodology of physical therapy included -
initiation of the rehabilitation after third postoperative
hour (gr .B) - breathing exercises, gentle drainage massage
on the thigh muscles, physical therapy - apparatus
for continuous passive motion (Figure 1), isometric
workout thigh and seat muscles active exercises for the
lower limbs (symmetrical on both feet) exercises relieved
starting position and antigravity, analytical gymnastics.
The second postoperative day - extraction of the
drainage, verticalisation and walking with an aid (until
resolution of pain symptoms). 3-6 postoperative day
- include exercises in closed kinetic chain of standing
and seating, veloexercises (Fig. 2) training up and
down stairs, for OD and balance of knee exercises with
elastic band (isometric mode) - balance knee, analytical
exercises with an elastic band.

Que.1 Fig.1
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-cmapmupade Ha pexabuaumauusma caeg 3
caegonepamuBen uac (ep. b) - guxameanazumnacmuka,
aek ommouen macak Ha Gegpenama myckyaamypa,
MexaHOomepanusi - anapam

nacuBuo gBuskenue (pue.1), usomempuuna mperupoB-

3a npogbakumeano

ka 3a Gegpena u cegaauwna myckyaamypa, akmuBuu
ynpakuenus 3a goanume kpatinuuu (cumempuunu u
3a gBama kpaka), ynpasknenus om o6aekueno usxog-
HO noaoskenue u anmuezpaBumauuoHHU, aHAAUMUYHA
eumnacmuka. 2 - pu caegonepamuBen gen - cBaas-
He Ha gpenaka, Bepmukaausauus u xogene ¢ egho
nomowHo cpegcmBo (go omwymsBane Ha 60akoBa-
ma cumnmomamuka ). 3 - 6 caegonepamuBen gen -
BkalouBane Ha ynpakunenus 8 samBopena kunemuuna
Bepuza om cmoek u cegek, BeaompenupoBka (pue. 2),
obyuenue B kauBane u causane no cmbabu, paboma 3a
OII u 6asanc Ha koasnomo. YnpaskHenus ¢ exacmuuna
aenma (usomempuueH pekum) - 3a 6asanc na koastto-
mo, aHaAUMUUHU ynpa’kHeHUs ¢ eAacmuvHa AeHma.

PE3YATATWN

ITpu npocaegsBane na 6Goakama no BAC 6e
omuemeHO 3HaYUmMeAHO HamaasiBane Ha Goakama
u npu gBeme epynu usmepeno Ha 1-8u u 6-mu
caegonepamuBen gen - cpeguo ¢ 3.2 nynkma. Tlo -
Hucku cmotnocmu (1a 1 u 6 gen) uMam nauueHmume
om 2p. b - cpegno ¢ okoao 1.1 nynkma. TecmyBanemo
cmenenma Ha HezaBucumocm no IOWA Level of Assis-
tance Scale omueme Bucoko HuBo Ha nezaBucumocm u
npu gBeme epynu - cpegHo 2.2 Ha 1 gen u 1.3 na 6-mu
caegonepamuBen gen. Cpegnus Knee Society Score e
83.4 npu ep.A u 88.5 npuep.b.

3AKAIOMEHWE

Vuukonguanomo engonpomusupase Ha koasnna
cmaBa e onepamuBen Memog Ha Aeuenue, koumo
sanasBa buomexanukama na cmaBama u 8 komGunauust
¢ npaBuano cpcmaBen u npoBegen npomokoa 3a
panHa caegonepamuBna kunesumepanus nosBoasBa
Ebp3omo  Bp3cmanoBsaBane Ha
sHaYyuUmeAHo nogobpsaBane kauecmBomo um naskuBom.

nauueHmume u

[To - panHOomo 3anouBane Ha pexabuaumauusima 6u
MO02A0 ga uma cBoume npeumyuiecmBa no omuoweHue
GesboaesneHomo  BpscmanoBsBane
gBukenue, [JEJK u panHomo gexocnumaausupase.

obemMa  Ha
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Que.2 Fig.2

RESULTS
Examining the pain by VAS was reported a

significant reduction in pain in both groups measured
on the first and sixth postoperative day - an average of
3.2 points. By - low (1 and 6 days) have patients Gr.B -
an average of 1.1 points. Testing degree of independence
IOWA Level of Assistance Scale reported a high level of
independence in both groups - an average of 2.2 on day
1 and 1.3 on the sixth postoperative day. Average Knee
Society Score was 83.4 in expenditure group and 88.5
in Gr.B.

CONCLUSION

Unicondylar knee endoprosthesis is an operational
method of treatment that preserves the biomechanics
of the joint and in combination with properly drawn
up and carried out a protocol for early postoperative
physical therapy enables rapid recovery of patients and
significantly improve their quality of life. By - early
initiation of rehabilitation could have its advantages in
terms of painless recovery volume of traffic, DEJ and

early discharge.
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CPEOHOCPOYHW PE3YATATA CAEQ AOAMC MPOLEAYPA
NP XPOHNYHA NMOCTTPABMATNYHA HECTABUAHOCT HA

ONCTAANHATA PAANOYAHAPHA CTABA
laHueB I., MeHeB Mp., PatkoB M.

Kamegpa no Opmonegusa u TpaBmamonozus,
MeguuuHcku yHUBepcumem ,Mpood. g-p MapackeB CmosHoB" - BapHa

MEDIUM-TERM RESULTS AFTER ADAMS PROCEDURE AFTER
CHRONIC POST TRAUMATIC INSTABILITY OF THE DISTAL
RADIOULNAR JOINT

Ganchev G., Penev Pr., Raykov D.
Clinic of Orthopedics and Traumatology,
Medical university “Prof. d-r Paraskev Stoyanov” - Varna

PE3IOME

BbBEJIEHME: Hecmabusanocmma Ha guc-
maaHama paguoyaHapHa cmaBa (DRUJ) nmacmbn-
Ba oGuknoBenno caeg mpaBma - ocobenHo caeg
gucmaanu ¢ppakmypu na paguyca u yBpekganus
HacmMbNUAU NPU U30AUPAHA Xunep npoHauus u ek-
cmeH3us Ha epuBuenama cmaBa, kamo no mosu na-
4uH ce yBpeskga mpuaneyaapausm ¢pubpoxpywsaseH
komnaekc (TFCC). Hecmabuanocmma na DRUJ ce
xapakmepusupa c Boaapna u gopsaana cydaykcauus
Ha yAHapHama 2aaBa, saeyGa na pomauus, 6oaka 6
2puBHenama cmaBa. CrwiecmByBam pa3auunHu one-
pamuBHu npouegypu, cpoGpa3eHuU CbC cmeneHma
na yBpega na TFCC - om napuuaana pekoncmpyk-
uust Ha yAHapHama 2aaBa, gucmaaHa paguoyaHapHa
apmpoge3a go pekoncmpykuus na TFCC. Meko-
mpkannume pekoncmpykmuBuau npouegypu ca no-
kasanu 8 cayuaume kozamo TFCC ne moske ga ce
Bp3cmanoBu.

ITEA: Ileama na paGomama e ga ce npegcmaBsm
cpegHOCpOYHU pe3yamamu caeg mexHuka na Agamc
npu HecmaGuanocm na DRUJ.

MATEPMAA VI METOI: Ilpe3 nepuoga 2011
- 2014 2. 8 Kaunuka no Opmonegus u TpaBmamo-
aoeust 8 MBAA ,,CB8. Auna” Bapna, ca onepupanu 14
nauuenma ¢ HecmaGuanocm Ha DRUJ ¢ mexnuka
no Agamc.

PESYATATU: Aunmeponocmepuopen cmpec
mecm e HanpaBeH Ha wecmus Meceu u Ha nbpBa-
ma 20guHa om onepamuBHama unmepBenuus,
kamo npu 13 e Hopmasen, npu eguH ce Habaloga-
Ba aekocmenenna cyGaykcauus (I cmenen), 6e3 ga
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ABSTRACT

INTRODUCTION: Instability of the distal ra-
dioulnar joint (DRUJ) usually occurs after trauma
- especially after a distal radial fractures and dam-
age occurred in isolated hyper pronation and exten-
sion of the wrist, thereby damaging the triangular
fibrocartilage complex (TFCC). This instability of
the DRUJ is characterized by volar and dorsal sub-
luxation of the ulnar head, loss of rotation, wrist
pain. There are various surgical procedures tailored
to the degree of damage to the TFCC, from partial
reconstruction of the ulnar head, distal radioulnar
arthrodesis to reconstruction of the TFCC. A soft
tissue reconstructive procedure is indicated when
the TFCC is irreparable and the sigmoid notch is
competent.

OBJECTIVE: The aim of the study is to present
medium-term results after Adams procedure for in-
stability of the distal radioulnar joint.

MATERIALS AND METHODS: During the pe-
riod 2011 - 2014y. Clinic of Orthopedics and Trau-
matology in University hospital “St. Ann” Varna,
were operated 14 patients (with instability of the
DRUJ ) with Adams procedure.

RESULTS: Anteroposterior stress test performed
at the 6th month and first year after surgical treat-
ment showed normal in 13 patients, mild laxity in 1
patient, and none residual subluxation. The average
Modified Mayo Wrist Score was 95.6; there were 13
excellent and one 1 good case.
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cme HaGalogaBaau ocmampbuna cybaykcauus. Cpeg-
Hama cmounocm Ha Modified Mayo Wrist Score
e 95.6mouku; npu 13 nauuenma pesyamamume ca
OMAUYHU, a NpuU eguH goobp.

3akalouenue: Aucamenmapnama pekoncmpyk-
uus e epekmuBen memog 3a AeueHue Ha nocmmpaB-
MamuuHama Hecmabuanocm Ha DRUJ. B cayuaume
Oes gepopmauust Ha paguyca u apmpum Ha DRUJ,
mexHukama na Adams e memog Ha u3Gop 3a Bb3-
cmaHoBs18ane Ha gucmasaHama paguoyAHapHa cma-
Ouanocm.

KAKOYOBUN AOYMMW: Mucmaana paguoyanapha

cmaBa (DRUJ); Tpuaneyaapen ¢pubpoxpywisiaen kom-
naeke (TFCC); Hecma6uanocm; Texnuka na Agamc

BbBEOEHWE

Cmabuanocmma Ha gucmaaHama paguoyAHapHa
cmaBa ce gpaku na kocmnama apxumekmypa u meko-
mbkanna komnonenma kamo TFCC, cmaBuama kan-
cyaa u npuaekawume cyxoskuaus u myckyau. Qpak-
mypume Ha gUCMaAHUSIM paguyc u Ha proc. stiloydeus
ulnea, cpuemanu ¢ usoaupana xunep npoHauus u ek-
cmeH3us Ha zpuBHenama cmaBa Mozam ga goBegbm go
yBpega Ha pasauunu komnonenmu na TFCC, koemo ga
goBege go Hecmabuanocm na DRUJ. CpuiecmByBam
ungupekmuu mexnuku 3a Bp3cmanoBsaBane na cma-
Buanocma kamo meHogesa ¢ usnoasBanemo Ha cyxo-
*kuausma na ¢aekcop kapnu yanapuc uau ekecmensop
kapnu yanapuc'. Tesu Heanamomuunu Memogu He Bu-
Haeu Mozam ga Bp3cmanoBsm HanbaAHO MOGUAHOCMA
na DRUJ, nopagu koemo anamomuunume mexnuku
ca no - npegnoyumanu. Adams u Berger’ npes 2002
eoguna npegcmaBsam kaunuynu pesyamamu om aHa-
momuuna mexnuka 8 cayyaume npu koumo ne moske
ga ce Bp3cmanoBu TFCC.

ITea: Ileama na pabomama e ga ce npegcmaBsam
CPegHOCPOYHU pesyamamu caeg mexHuka na Agamc
npu nocmmpaBMamuuna HecmabuaHocm Ha DRUJ.

MATEPUAA N METOON

ITpes nepuoga 2011 - 2014 2. 8 Kaunuka no Opmo-
negust u TpaBmamoaozust 8 MBAA ,,CB. Anna“ Bapna,
ca onepupanu 14 nauuenma no mexnukama na Agamc
¢ necmabuanocm Ha DRU]J. Bcuuku nauuenmu ca kaa-
cupuuupanu kamo IV cmenen no kaacudpukauusma
Ha Mathoulin’, npu koumo ce na6alogaBa paskescBane

Conclusion: Ligament reconstruction is thought
to be an effective procedure for treating posttrau-
matic DRUJ instability. In cases without malunion
of the radius and DRUJ arthritis, Adams procedure
is recommended to restore distal radioulnar joint
stability.

KEYWORDS: Distal radioulnar joint (DRU]J); Tri-
angular fibrocartilage complex (TFCC); Instability;
Adams procedure

INTRODUCTION

The stability of the distal radioulnar joint it is due
to bone architecture and soft tissue components such
as TFCC, joint capsule and surrounding ligaments
and muscles. Fractures of the distal radius and Proc.
stiloydeus ulnea, combined with isolated hyper-pro-
nation and extension of the wrist can lead to damage
to various components of the TFCC, which lead to
instability of the DRU]J. There are indirect techniques
to restore the stability as tenodeza using the tendons
of flexor Carpi ulnaris or extensor Carpi ulnarisl.
These nonanatomical methods can not always recover
completely the mobility of the DRU]J, therefore ana-
tomical techniques are - preferred. Adams and Berg-
er2 in 2002 presented clinical results from anatomical
technique in cases in which TFCC can not recover.

Goal: The goal of the work is to provide medium-
term results after Adams technique with posttraumat-
ic instability of DRUJ.

MATERIAL AND METHODS

During the period 2011 - 2014 in the Department
of Orthopedics and Traumatology at the University
Hospital ,,St. Anna ,Varna are operated 14 patients
using the technique of Adams with instability of the
DRUJ. All patients were classified as stage IV accord-
ing to the classification of Mathoulin3, showing a
tear of the proximal and distal components of the
TFCC, which leads to instability of DRU]J, without
the presence ofrestoration potential.

To put the correct diagnosis and therapeutic be-
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Ha npokcuMasHume u gucmaaHume komMnoHenmu Ha
TFCC, koemo Bogu go necmabuanocm na DRU]J, 6es
HaAuuue Ha Bp3cmanoBumeaen nomeHuuaa.

3a nocmaBsne Ha mounama guaenocmuka u ae-
ue6HO noBegenue npu Bcuuku nauuenmu e usBspwiena
penmeenozpadus, npu kosmo ce omuuma gopsasna
cybaykcauust Ha yanapHama eaaBa, npu 4 nauuenma e
usnoasBana apmpockonus, a npu 7 - MRI (Que. N21).

havior in all patients was performed X-ray that takes
shows dorsal subluxation of the ulnar head, in 4 pa-
tients was used arthroscopy and at 7 - MRI (Fig. N21).

Que. No1. A - penmezenonozuuen o6pas; b - MRI; B - apmpockonus.

Fig. N21. A - X-ray; b - MRL; B - arthroscopy.

Bcuuku nauuenmu ca onepupanu no mexnukama
onucana om Agamc2 uspassBawa ce 8 anamomuuna
pekoncmpykuus na OPYC, cbec cBobogen cyxokuaen
npucagbk om palmaris longus uau uskycmBen mpanc-
naanmanm (Qua.N22, 3.).

All patients were operated by the technique described
by Adams2 expressed in anatomical reconstruction of
the bump with free tendon graft from palmaris longus
or artificial graft (Fig.N22, 3).

Que. N22. A - Bsemana ne cyxokuaen zpadm (naamapuc aonzyc); b - Misepaskgane na kocmen mynea npes cmuaougnus uspacmok na

yAHama.

Fig. N22. A - taking a tendon graft (Palmaris longus); B - Creating a bone tunnel through processus stiloidei ulnae.
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Que. N23. A - npemunaBane na zpadpma npes kocmuume myneau Ha paguyca u yanama; b - ualocmpauuonen mogea.
Fig. N23. A - The graft passing through the bone tunnels of the radius and the ulna; B - illustration.

ITpegu onepamuBrama unmepBenuust u 12 meceua
caeg Hes e usBbpuwieH npezaeg ¢ omuumase Ha cma-
BuaHOCMa Ype3 aHMepoONOCMePUOPeH cmpec mecm u
Modified Mayo Wrist Score.

PE3YATATWN

Egna 2oguna caeg onepauusima ce HabalogaBa cma-
6uanocm Ha DRU]J npu 13 nauuenma u nppBa cmenen
Hecmabuanocm npu 1 nauuenm. Cpegnama cmoil-
Hocm Ha Modified Mayo Wrist Score e 70,01 mouku
npegu onepauusima u 93.6 mouku nHa 12 meceu caeg
Hes. 13 om nauuenmume omuyumam pesyamama om
unmepBenuussma kamo omauuen u equn kamo go6sp.

I[Tpu Bcuuku nauuenmu ce na6alogaBa nogo6penue
Ha peguua napamempu kamo ¢ackcus, ekcmensus,
paguaaHa u yaHapHa geBuauus, npoHOCynuHauus u
myckyaHa cuaa, gocmuzawu cmotiHocmu cpaBHumu ¢
mesu npu 3gpaBama poka (Ta6. N21)

Before surgery and 12 months after it was examined
taking into account the stability through antero stress
test and Modified Mayo Wrist Score.

RESULTS

One year after surgery it was observed stability the
DRUJ in 13 patients and first-degree instability in 1 pa-
tient. The average value of the Modified Mayo Wrist
Score was 70.01 points before surgery and 93.6 points in
the 12 months afterwards. 13 of the patients report the
result of the intervention as an excellent one as good.

With all the patients an improvement is observed
at varios of parametersas flexion, extension, radial and
ulnar deviation, pronosupination and muscle strenght
reaching values of an healthy hand (Tab. N21)

IMpeonepamuBna cmotinocm | [TocmonepamuBua cmotinocm 3gpaBa prka
Preoperative value Postoperative value Healthy wrist

Daekeust
Flexion
Ekcmensus 0
Extension 64
Paguaana geBuauus 0
Radial deviation 20
Vanaphna geBuauus 0
Ulnar deviation 30
IIponocynunauus 7
Pronosupination 0-172
Myckyana cuaa

22°

Muscle strength

71 ° 73 °
27° 28 °
37° 38 °
0-178° 0-179°
35° 38 °

Ta6.N21. Hunamuka na pasauunu dpynkuuonasnu napamempu npegu u caeg onepamuBrama unmepBeruust u cmotiHocmume Ha

konmpaaamepaanama sgpaBa poka.

Tab.Ne1 Dynamics of different functional parameters before and after surgery and the values of the contralateral healthy hand.
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ONCKYCHA

CopwecmByBam muokecmBo onepamuBru mexnu-
ku ueasuu Bbr3cmanoBsBane cmabuanocma na DRUJ.
AameprnamuBa e aucamenmonaacmukama ¢ noaoBu-
Hama om cyxoskuauemo Ha ¢paekcop kapnu yanapuc,
kosimo o6aue ne gaBa abcoalomna cmabuanocm. Ipu
HaAuvue Ha Maanosuuus caeg ¢ppakmypa cmabuanoc-
ma Moske ga ce nogo6pu caeg usBspwBane na kopueu-
pawia ocmeomomusl.

Texnukama na Agamc gaBa Bpsmoknocm 3a aHa-
momuuHa pekoncmpykuus na TFCC u Bp3cmanoBs-
Bane cmabuaHocmma, HO MEMOYHM € UHGUUUPAH npu
nauuenmu c¢ IV cmenen yBpega no Mathoulin, koemo
npaBu guaecnocmukama nepBocmenenen pakmop 3a
ycnex.

3AKAKOYEHWE

Tounama npeuenka Ha nokasanusma cpbobGpasena
c usbopa Ha agekBammna xupypeuuna mexnuka e om
pewaBawo sHaueHue 3a nocmuzate Ha goobp $ynkuuo-
HaaeH pesyamam. Texnukama Ha Agamc 3a anHamomuu-
Ha pekoncmpykuust na DRUJ e epekmuBna npouegypa
npu XpoHuuHa nocmmpaBMamuuHa HecmabuAHOCM.
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DISCUSSION

There are numerous surgical techniques aimed at
restoring the stability of the DRUJ. An alternative is
the ligamentoplastics with half of the tendon of flexor
carpi ulnaris, but it does not give an absolute stability.
If there is malposition after fracture the stability can be
improved after the corrective osteotomy is performed.

Adams technique allows for an anatomical recon-
struction of the TFCC and restores stability, but the
method is indicated in patients with stage IV damage
in Mathoulin, which makes diagnosis a primary factor
for success.

CONCLUSION

Accurate assessment of the complains consistent with
the choice of an adequate surgical technique is critical
to achieve good functional result. Adams technique for
anatomical reconstruction of DRUJ is effective proce-
dure in chronic posttraumatic instability.
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AK. The stabilizing mechanism of the distal radioulnar
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FOR ACUTE ANKLE INSTABILITY

Penev Pr., Raykov D., Ganchev G., Burnev M., Popstefanov R.
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Medical university “Prof. d-r Paraskev Stoyanov” - Varna

PE3IOME

BbBEJIEHME: HaBaxBanemo na 2ae3ena e nau -
yecmama myckyaockeaemna mpaBma, kamo 3acsiza
noumu noaoBunama om Bcuuku cnopmuu yBpegu.
Jo 40% om nauuenmume ¢ HaBaxBane Ha 2ae3ena
Mmoske ga ce HaOGalogaBa ocmampuna Goaka u Hecma-
Guanocm. ITpu mpema cmenen yBpega conpoBoge-
Ha ¢ HecmabGuaHocm ce npenopbuBa pasauuno Ae-
uyenue BkalouBawo umoGuausauus, ¢pynkuuonaano
AeueHue u nbpBuuno XupypeuuHo Bb3cmanoBsBane,
HO npu masu cmeneH yBpega AeueHuemo e npomu-
BopeuuBo u He e cmangapmusupao.

LIEA: Hue npuemame xunomesama, ye nbpBuu-
HOMO xupypeuuHo BbrscmanoBsBane na paskvcanu-
me AuzaMeHmu uma npeguMcmBo omHocHo ocma-
mpuHama 6oaka u 2aezenHama cmabuanocm, kamo
ueama paGomama e ga npegcmaBum Hawume pan-
HU pe3yaAmamu.

METOQO]I: O6wo 62 nauuenmu 3a nepuog om 25
meceua (07. 2013 - 08. 2015 2.) ca Guau Bkalouenu 8
npoyuBanemo. JIBagecem u gBa cayuas ca aekyBa-
nu koncepBamuBuo, a ocmanaaume 40 ca aekyBanu
¢ nppBuuHo xupypeuuHo Bwv3cmanoBsBane. Illecm
Meceua cAeg ACYeHUemo pesyaAmamume ca OUEHEeHU
cpobpasno AOFAS - moukoBa cucmema, usmepen
e mubuomaasapHusim b2bA U € OUEHEH nepuoga 3a
Bppwane kpm nbaHa cnopmHa geiHOCM.

PE3YATATW: Hue cme ycmanoBoau pegyuupane
Ha muGuomasapHusm bebA npu koncepBamuBna-
ma zpyna om 15.05°go 9.4° , a npu onepamuBna-
ma zpyna om 16.24° to 1.6°. Cpegnama cmouHocm
na AOFAS - moukoBa cucmema wecm meceua caeg
mpaBmama e 82.41 mouku npu nppBama epyna u

ABSTRACT

INTRODUCTION: Ankle sprain is the most
common musculoskeletal injury, and account for
nearly half of all athletic injuries. Treatments advo-
cated for grade III injury with acute instability in-
clude cast immobilization, functional management,
and surgical primary repair, but for this grade sprain,
the treatment is controversial and not standardized.

OBJECTIVE: We hypothesized that primary sur-
gical repair of the ruptured ligament has an advan-
tage about residual pain and ankle stability and the
aim of the study is to present our early results.

METHODS: A total of 62 patients from period
of 25 months (07. 2013 - 08. 2015) were included in
this study. 22 cases were treated with conservative
treatment and remaining 40 cases were treated with
primary surgical repair. Clinical results with AOFAS
score, tibiotalar angle in stress radiography, and the
duration between the injury and returning to full
athletic activity with no external supports 6 months
after treatment were evaluated.

RESULTS: We have established reduction of tib-
iotalar angle in the conservative group from15.05° to
9.04°, and in the surgical group from 16.24° to 1.6°.

Conclusion: Primary surgical repair of the rup-
tured ligament has an advantage about residual pain,
ankle stability and returning to athletic activity. Ac-
cordingly this method should be performed as a pri-
mary choice for treating the acute lateral ligaments
rupture of the ankle in cases which hope to return to
the initial athletic activities within a definite period
of time.
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95.45 npu Bmopama.

3AKAIOYEHME: IIppBuunomo xupypeuuno
6bp3cmanoBaBane na paskpcanume Aucamenmu uma
npegumcmBo omHocHO ocmambunama 60aka, cma-
OuaHocma Ha 2aeseHa u Bppwanemo kbm cnopmua
akmuBnocm.

KAKOYOBN OYMWN: HaBsxBane na eaeszena; Aa-
mepasHu 2aesenHu Bpwsku; [TepBuuno xupypeuuno
Bb3cmanoBaBane; Tubuomanapen beba; AOFAS mo-
ukoBa cucmema.

BbBEOEHWE

['resennume HaBssxBanust ca eguu om Hall - yecmo
cpewianume mpaBmu B o6aacmma Ha onopHo gBuea-
meaHust anapam. Ha6alogaBam ce kakmo no Bpeme na
cnopm maka u npu usnpaHenue Ha exkegueBHume geti-
Hocmu. Cnopeg Keith W'. gucmopsuomo Ha 2aesena
e npuuuHa 3a 10% om Bcuuku nocewenus 8 cnewnu
uenmpBe 8 CAIIl u npegcmaBasBam 10 - 15% om
Bcuuku cnopmuu mpaBmu. ITo nawu gannu? gucmop-
3uomo o6xBawa 6,27% om Bcuuku nauuenmu noce-
muau cneweH uenmsbp B o6aacm Bapha 3a 20142 u 7,01
3a 20152. EgBa 14% om Bcuuku nauuenmu ¢ HaBsxBane
Ha 2Ae3eHa UMam NbAHO paskbcBane Ha npegHus ma-
arodubyaapen u kaakaneopubyaapen auzamenm, xapak-
mepu3upaulo ce C 0OCmpa NPEegHO - AAMepPaAHa 2Ae3eH-
Ha HecmabuaHocm’.

(Pakmopume koumo onpegeasm cpBpemennume
meHgeHuuu B AeyeHuemo Ha ocmpama 2Ae3eHHa Hec-
mabuanocm ca cnopmta akmuBrocm, Hauun Ha ku-
Bom, pynkuuonaanu usuckBanus om cmpana Ha nauu-
enma, Bp3pacm, nepuog Ha Bp3cmanoBsBane, nepuog
Ha npodecuoHasHa cnopmHa unmeepauus. B3 octo-
Ba Ha mesu pakmopu ce onpegeast aeuebHUS NOGXOQ,
kamo mot e He eguo3Hauen u npomuBopeuul.

ITea: Hawama uea e ga usmpkuem npeqgumcmBama
Ha koncepBamuBromo u onepamuBromo Aeuenue npu
nauyueHmu ¢ ocmpa 2aeseHHa Hecmabuasocm - III cme-
nen no West point sprain grading system(WPSGS).

MATEPNAA N METOON

3a nepuog om 25 meceua (07.2013 - 08.20152) ca yc-
manoBenu 93 nauuenma ¢ ocmpa 2ae3eHHa Hecmabua-
Hocm, kaacudpuuupanu kamo mpema cmenen no West
Point Sprain Grading System (Quz. N21).
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KEYWORDS: Ankle Sprain, Lateral ankle ligaments,
Primary surgical repair, Tibiotalar angle, AOFAS score

INTRODUCTION

Ankle sprains are among the most common injuries
in the musculoskeletal system. There are both in sports
and in performing daily activities. According to Keith
W1. distorsion of the ankle is the reason for 10% of all
visits to emergency centers in the US and represent 10-
15% of all sports injuries. According to our data 2 the
distorsio covers 6.27% of all patients visited the emer-
gency center in the region of Varna for 2014 and 7.01 for
2015. Only 14% of all patients with ankle sprain have
complete tearing of the front talofibular and kalkane-
ofibular ligament, characterized by a severe front - lat-
eral ankle instability3.

The factors that determine the current trends in
the treatment of the acute ankle instability are sporting
activity, lifestyle, functional requirements of the patient,
age, recovery period, a period of professional sports inte-
gration. Based on these factors the treatment approach
is determined, it is not the same and controversial.

Goal: Our goal is to highlight the benefits of con-
servative and surgical treatment in patients with acute
ankle instability - III degree at West point sprain grading
system(WPSGS).

MATERIAL AND METHODS

For a period of 25 months (07.2013 - 08.2015g) have
been identified 93 patients with acute ankle instability
classified as third degree at West Point Sprain Grading
System (Fig. Ne1).

Typel Typell Typelll
Normal  sprain Sprain Sprain

TIEC

Stretching, Larger, but
small tears incomplete
tear

Anterior talofibular ligament

Calcaneofibular ligament
Que. N21. West Point Sprain Grading dystem.
Fig. N21. West Point Sprain Grading System.
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MsnoasBanu ca conozpadus, cmpec peHmeeHOzpa-
$us u MRI kamo guaznocmuunu memogu (Due. N22).
[Tpocaegenu ca 62 nauuenma pasnpegesenu 8 ¢Be
epynu. 56.45% om nauuenmume 6 npoyuBanemo ca
mbke u 43.55% skenu, Ha cpegna Bb3pacm 27 eoguHu.
B 56.45% om cayuaume e 3aceenam gecnusi, a 8 43.55%
aeBust 2aeseH.

22 ca aekyBanu koncepBamuBuo kamo us6opa
3a mosu Bug aeueHue e Gasupan Ha HekeaaHue 3a
onepamuBHO AeueHue OmM cmpaHa Ha nauueHma
u npomuBonokasanuss om 06w xapakmep kamo
HapyweHuss Ha koknust mepen, npugpykaBawu

3aboasiBanus.  KoncepBamuBuomo  aeueHue e

GasupaHo Ha ¢ynkuuoHaaHO AeveHue cmapmupawio
¢ nokotl, cmygenu komnpecu, komnpecust u eaeBauus
(RICE npomokoa), nocaegBanu om usoMempuuHu
ynpaskHeHus, nacuBen cmpeuunz u ynpaknenus
ueassuu nponpuouenmuBro Bp3cmanoBsBane.

Quz. N22. A - Conozpadus. B - Cmpec penmeenozpadus.
Fig. N22. A - Sonography. b - Stress x-ray.

40 nauuenma ca aekyBanu onepamuBno (Due. N23).
Hocmsnem e koc, npegHo - goAHO Ha AamepaAsHUSIM
maneon (Duz. N24A). Caeg Busyasusupane Ha pasknbca-
nume auzamenmu (Puz.N24B) ce usBbrpwBa weB c 000
pesypbupyem koneu. [TocmaBs ce euncoBa umobuausa-
uud 3a mpu cegmMuuu.

It was used sonography, stress radiography and MRI
as diagnostic methods (Fig. N22). Followed up were 62
patients divided into two groups. 56.45% of patients in
the study were men and 43.55% women, avarage age of
27 years. In 56.45% of cases was affected the right, and
43.55% the left ankle.22 were treated conservatively by
opting for this type of treatment is based on a reluc-
tance to surgical treatment of the patient and contra-
indications of a general nature as damages of the skin
terrain and comorbidities. Conservative treatment is
based on functional treatment which starts with rest,
cold compresses, compression and elevation (RICE pro-
tocol), followed by isometric exercises, passive stretching
and exercises aimed at proprioceptive recovery.

40 patients were treated surgically (Fig. N23). The ap-
proach is oblique, front - bottom of the lateral malleolus
(Fig. N24A). After visualizing torn ligaments (Fig.N24B)
is carried out with 000 dissolvable suture thread. A plas-
ter immobilization is placed for three weeks.

Que. N23. Cxemamuuno usobpaskenue na nbpBuuno auecamenmapuo Bp3cmanoBsaBane.
Fig. N23. Schematic representation of primary ligament reconstruction.
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b

s -

Que. N2 4. A - OnepamuBen gocmbn; B - Busyaausupane na paskncBane na ATFL.

Fig. N2 4. A - Surgical approach; B - Visualizing the tear ATFL.

3a ga ce omxBppau uau nosumuBupa npegHo
- AamepasHa HecmabuaHOCm
npuaokenomo aevenue npu nauuenmume om gBeme
epynu cMme usBspwuau cmpec penmeenozpadus ¢
ekBuBasenmno namoBapBane go 724 om mpaBmama
u Ha mpemus Meceu, om Hesi. CpegHama cmouHOCM
Ha mubuomaaapHusim beba Ha koncepBamuBuama
epyna 72u caeg mpaBmama e 15.050 a masu Ha
onepamuBnama epyna 16.240, npu
cmotinocm go 50. VMsnoasBana e AOFAS moukoBa

2A€3€HHa CAeg

HOpMaAHa

cucmeMa C gONbAHUMEAHO Oomuumane Ha ommoka,
ocmamspyHa 60aka, noBmopsemocm nHa mpaBmama,
guanason Ha gBuskenue, pabomna unmeepauus.

PE3YATATWN

C uea ga ce uspasu epekmuBrocmma na onepamuB-
HOmMO cnpsMo ¢yHKUUOHAAHOMO AeveHUe, OMHOCU-
meanume puckoBe ca usuucaenu ¢ kopecnongenuust
om 95% konpugenuuaanu unmepBasu. PeaamuBuu-
sm puck uspassaBa chomuowenuemo Ha nauuenmume
¢ onaakBanus cBppsanu ¢ AeuebHUSI NOGXOQ.

TubuomasapHusim beba Ha mpemusi Meceu, om

npuaokenomo aevenue npu koncepBamuBuama epyna
e cbc cpegHama cmotinocm 9.4°% a npu onepamuBrama
epyna 1.6° (Que. N95,6).
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In order to exclude or confirm - lateral maleolar
instability after the implemented treatment in the pa-
tients of both groups we performed stress X-ray with
equivalent load up to 72 hours after the trauma and the
third month after it. The avarage value of the tibiota-
lar angle of the conservative group, 72 hours after the
trauma is 15.050 and the one of the surgical group is
16.240, at a normal value up to 50. The AOFAS point
system was used with an extra evaluation of the edema,
residual pain, recurence of the trauma, diapazon of mo-
tions, work integration.

RESULTS
In order to express the efficiency of the operational
compared to the functional treatment, the relative risks
were calculated by correspondence of 95% confidential
intervals. The relative risk is the proportion of patients
with symptoms associated with the treatment approach.
The tibiotalar angle on the third month after the
administered treatment at the conservative grouphas an

avarage value of 9.4° and at the surgical group 1.6° (Fig.
Ne5,6).
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(Que. N°5. TTpomsina na mubuomaaapHus b2bA NPU NauUeHmM Om
K - epyna. A - go 72u caeg mpaBmama mubuomaaapHusim beba €
29° npu HamoBapBane om 85N. b - Tpu Meceua caeg mpaBmama
ce HabalogaBa pegykuust Ha mubuomaaaprusm beba Ha 12° nHo
Bce owe B namoaozuuHU cmotiHocmu.

Fig. N25. Changing the tibiotalar angle in a patient from the K -
group. A - up to 72 hours after the trauma the tibiotalarn angle is
290 at a load of 85N. B - Three months after the trauma a reduc-
tion of the tibiotalarn anglewas is observed of 120, but still in the

patologicall values.

[TpegonepamuBna

Group | Hecmabuanocm HecmabuAaHOCM

Preoperative instability |Postoperative instability ITpegu euenue Caeg neuenue
Before treatment After treatment

3a 22 19
36 40 0

[TocmonepamuBua

QDuz. N26. TTpoMsana Ha mubuomaAaapHus b2bA NPU NAUUEHM om
OIT - zpyna. A - go 724 caeg mpaBmama mubuomasapHusm
beba € 27° npu HamoBapBane om 90N. B - Tpu meceua caeg
mpaBmama ce nabalogaBa pegykuus na mubuomaaaprusm beba
Ha 2°(HopMaAHa cmotiHOC).

Fig. N26. Changing the tibiotalarn angle in patient from the Sur.
- group. A - up to 72 hours after the trauma, the tibiotalar angle is
270 at load of 90N. B - Three months after traumathere is a reduc-
tion in the tibiotalar angle of 20 (normal value).

Cpegna cmotiHOCm Ha MuGUOMAaAapeH bebA
Avarage value of tibiotalar angle

9.4
1.6°

15.05°
16.24°

Ta6. N21. [Tpomsina Ha HecmabuaHocmma caeg npoBegeHOmO AcueHue.

Tab. N21. Change of the instability after treatment.

AOFAS e 95.45 mouku npu OIT epyna, 3a pasauka
om K zpyna kegemo AOFAS e 82.41. He ce omkpu-
Ba gupepenuuasna pasauka omHOCHO Haauvuemo Ha
omok (11% cpewy 11%). Ha mpemusam meceu nauuen-
mume om OIT epyna cpo6waBam 3a ocmambuna 604-
ka 8 no - maapk npouenm om cayuaume 8 cpaBuenue
¢ K epyna : 19% cpewy 31%. ). Xupypeuuno aekyBanu
nauuenmu cpobwaBam 3a no - maask 6poll cayuau Ha
noBmopuno HaBsxBane (7% cpeuty 39%). [Tauuenmume
nogaoskenu Ha onepamuBHO AeueHue, ca npembpneau
pabomua unmeepauust cpegHo Ha 48 gen, a mesu aeky-
Banu ¢pynkuuonaano cpegno na 41 gen om mpaBmama.

AQFAS is 95.45 points in the OP group, unlike the
K group where AOFAS is 82.41. Not detectable differ-
ential difference regarding the presence of edema (11%
vs. 11%). The third month of the Sur. group patients
reported residual pain in - a small percentage of cases
compared with K group: 19 percent versus 31 percent. ).
Surgically treated patients reported in - a small number
of cases of re-sprain (7% vs. 39%). Patients undergoing
surgery, have undergone work integration average of 48
days, while those treated functionally average of 41 days
from the injury.
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ANCKYCHA

AuncBa egunen nogxog u 06wo npuem aAzopumbM
npu AeYeHUEMO Ha AamepasHUMmMe AUZaMeHmapHu yB-
pegu Ha 2aesenHama cmaBa. Enukpumuunusm anaaus
Ha yacm Om Hay4yHama Aumepamypa No masu mema,
He Moske ga goBege go popmyaupane Ha SICHU NPUH-
uunu u onpegeasiHe Ha Aeue6HO noBegenue. Hayuno
obocHoBano npegnoaoskenue e HeBbsmosknocmma na
koncepBamuBromo aeuenue ga goBege go anamomuu-
HO Bp3cmanoBsaBane na AAK, nopagu 8p3geticmBuemo
Ha peguua HezamuBuu ¢pakmopu. HanpaBenume om
Hac npegnoAokeHust ca CXOgHU C pesyAmamume NOAy-
yenu om Hskou aBmopu kamo van Djjk%, Pijnenburg’ u
gpyeu, Ho ca 8 kondpaukm ¢ gannu om gpyeu aBmopu
kamo Lynch®, Renstrém’, Kannus®.

Haauunu ca gBe ocroBuu npomuBonocmaBsuu
ce MHeHus, kamo eguomo sawumaBa nosuuusma 3a
¢ynkuuonaano aeuenue npu III - cmenen yBpega. Tyk
zpaBumupa MHenuemo, ue koncepBamuBromo aeuenue
umMa cpaBHumu pesyamamu ¢ onepamuBHomo’, a npu
eBenmyaanomo npemMuHaBane Ha ocmpama Hecmabua-
Hocm B xpoHuuHa Moke ga 6bge usBbpuieHa aHamo-
MuuHa cmabuausauust. Ipyea yacm aBmopu npuemam
3a Haaokumeano nppBuunomo Bb3cmanoBaBane Ha
AAK, npu nauuenmu ¢ Bucoku ¢pynkuuonaanu ouak-
Banug, kamo ueama um e ga BpscmanoBsm cmabua-

HOCMa Ha zae3eHa go npegmpaBmamuunomo HuBo™.

3AKAKOYEHME

[TppBuunomo Bb3cmanoBsaBane Ha AuzamenmapHu
yBpegu Ha aamepasnama koaoHa Ha eaesenHama cma-
Ba e onepamuBen Memog 3a aeuenue, koumo nokasBa
MHO20 goOpuU pesyAmamu OMHOCHO €AUMUHUpaHe Ha
ocmpama npegHo - AamepaaHa HecmabuaHocm, noB-
mopsieMocmma Ha mpaBmama u 6oakoBama cumnmo-
mamuka. OnepamuBxama mexnuka nos3BoasBa ga ce
MaHUnNyAupam U 20AsiMa 4acm om acouuupaHume y68-
pegu. B cpaBuenue ¢ pynkuuonaanomo crcmostHuemo
Ha zaeseHHama cmaBa npegu mpaBmama, nppBuuHomo
BpscmanoBsaBane Bogu go Hati - 6ausku pesyamamu u
gaBa Bp3smoskHOCm 32 panna unmezpauus 8 HopMaaHO-

mo ekegneBue Ha nauuenma.
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DISSCUSION

There is lack of uniformity and generally accepted
algorithm for the treatment of lateral ligament injuries
of the ankle joint. The analysis of the scientific litera-
ture on this topic can lead to the formulation of clear
principles and determining the medical behavior. Sci-
entifically justified guess is the failure of conservative
treatment can lead to anatomical restoration of LLK,
due to the impact of a number of negative factors. The
assumptions we made are consistent with the results ob-
tained by some authors as van Dijk4, Pijnenburg5 and
others, but are in conflict with data from other authors
like Lynché, Renstrém?7, Kannus8.

There are two main opposing views, one defends the
position for functional treatment of III - degree damage.
Here gravitates the view that conservative treatment has
comparable results to the surgical one9, and if the acute
instability becomes chronic it can be performed ana-
tomical stabilization. Other authors considered impera-
tive primary recovery of the LLK in patients with high
functionality expectations, as their goal is to restore the

stability of the ankle to pretraumatic statel0.

CONCLUSION

Primary recovery of ligament injuries of the lateral
column of the ankle joint is an operational method of
treatment that shows very good results concerning the
elimination of sharp front - lateral instability, the repeti-
tion of the trauma and the pain symptoms. Operational
technique allows to manipulate much of the associated
damage. Compared with the functional state of the an-
kle joint before the trauma, primary recovery leads to
most - close results and enables early integration into
normal life of the patient.
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KAAUMNEBOQPOCHPATHN KEPAMUKWN B AEMEHMETO HA KOCTHW OAEQEKTW:
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CALCIUMPHOSPHATE CERAMICS IN THE TREATMENT OF BONE DEFECTS:

DO WE GET THE SAME RESULT?

Zlatev B.!, Yotov A2, Stokov L%, Chachev N.,2 Chervenkov Y3., Nikolova A

1. Military Medical Academy, “Department of orthopaedic and trauma surgery”, Sofia, Bulgaria
2. Hospital “ Sofiamed"”, “Department of of orthopaedic and trauma surgery ”, Sofia, Bulgaria
3. UMHAC ,Saint George”, “Department of orthopaedic and trauma surgery”, Plovdiv, Bulgaria

PE3KOME

LEA: J1a npegcmaBum co6cmBenu pesyamamu
om npuaoskeHuemo Ha cunmemuunu kaauueBodo-
chpamuu samecmumesu 6 aeueHuemo nHa kocmuu
gepekmu c pasauuna zenesa.

MATEPMAA Y1 METO]I: 3a nepuog om 120 me-
ceua, 93 nauuenmu c 93 kocmnu gepekmu ca onepu-
panu u npocaegenu. Cepussma BkalouBa 39 skenu u
54 mpike na Bp3pacm mezkgy 5 u 73 2ogunu. B 38 cay-
vast kocmuusim gepekm e pesyamam na ¢ppakmypa,
8 8 na kocmen geGpugman, npu 4 na HecpacmBane, 6
14 cayuas gepekmpm e xupypeuuHo cb3gages u npu
29 e pesyamam Ha myMOpHO oGpasyBanue.

M3snoasBanume cunmemuyHu 3amMecmumeAu
BkalouBam 6ema mpukasuue8 pocpam, xugpokcu-
anamum u gBy¢dasen kaauueB ¢pocpam, npuaazanu
8 pasauunu ¢popmu u koauuecmBa meskgy 1 u 80cc.
B cepusima ne e usnoasBan kaauueBodpocpamen uu-
MeHm.

PE3YATATW: Cpegnusm cpok Ha npocaegsBane
e 42,09 m, /9-120/. Vunkopnopauussma u pesopnuu-
sima ca oueHeHu cnopeg kpumepuiime na Irwin et
al.(10) u na Wash W. (24). Bema mpukaauueBusm
¢ocpam u kaauuiugepuuumnusm xugpokcuana-
mum nokasBam no-6pps memn Ha Guopasepagu-
MoOCm u no-20AsiM npouenm kocmmua pezenepauus 6
cpaBuenue ¢ nanokpucmaaHus xugpokcuanamum u
g6ydasoBus kaauueBdpocpam.

MBBOIM: Pasauunume cmykmypnu xapakme-
pucmuku u xumuunu cBoucmBa npegonpegeassm
pasauuHomo ,in vivo“ noBegenue na kepamuku-

34

ABSTRACT

AIM: To present our results with synthetic cal-
cium phosphate ceramics in the treatment of bone
defects with different etiology.

MATERIAL AND METHOD: For a period of
120 months, 93 patients with 93 bone defects are op-
erated and followed up. There are 39 women and 54
men at the age between 5 and 73. In 38 cases the
bone defect is a result of acute fracture, in 8 cases
of bone debridement, in 4 cases of nonunion, in 14
cases it is surgically created and in 29 cases a result of
bone tumor. The synthetic bone substitutes include
- beta tricalcium phosphate, hydroxyapatite and bi-
phasic calcium phosphate in different forms. Calci-
um phosphate bone cement is not used in our series.
The volume used is between 1 and 80cc.

RESULTS: The average follow up period is 42,09
months (9 - 120). The criteria of Irwin et al. (10)
for radiological assessment of graft incorporation
are used. Resorption is assessed according to crite-
ria of W. Wash (24). The biodegradion process is as-
sessed faster for beta TCP and calciumdeficient hy-
droxyapatite than nanocristaline hydroxyapatite and
biphasic calcium phosphate.

CONCLUSIONS: Different structural and chem-
ical properties lead to individual “in vivo” behavior
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me. ITpuaokenuemo na omgeanume BugoBe kaa-
uueBodpocpamuu kepamuku ne Bogu Bunaeu go
»restitutio ad integrum®. Pasauunama mexanuuna
usgbpskauBocm He e npuuuna 3a komnaukauuu 6
30HU nogaoknu Ha akcuaano namoBapBaue. JToGpu
uau omauudu pynkuuonaanu u komnaekcnu ouen-
ku ce omyumam u npu aunca na “restitution ad
integrum” .

of the ceramics. The use of different calcium phos-
phate ceramics lead to different final results without
a guaranteed “restitutio ad integrum”. The different
mechanical strength, is not the reason for compli-
cation in weight bearing zones. Good and excellent
functional or overall results are observed even with-

out “restitution ad integrum”.

KAKOYOBU AYMMN: kocmen gedekm, kaauueBo-

pocpamuu kepamuku, kocmmna pezenepauust

yBO[

B cpBpemennama kocmuo-pekoncmpykmuBha xu-
pypeuss, npuaokeHuemo Ha CUHmMeMmMUYHU 3aMecmume-
AU He e HacoueHO kpm gepunumuBromo 3amecmBane
Ha auncBawama kocmna mbkan cbc cunmemuuHust
mamepuaa. HesaBucumo om Buywumeanus 6pot kaa-
uueBopocpamuu  3amecmumeau, onpegeaenu kamo
ocmeokongykmuBuu, unguBugyaanume um xumuuHu
u cmpykmypnu xapakmepucmku, Bogsm go pasauuno
uH BuBo noBegeHue, pasaudeH peHMeeHOAOZUUEH pe-
syamam u HuBo Ha komnaukauuu.

LLEA

Ia npegcmaBum cob6cmBenu pesyamamu om npu-
Aokenuemo Ha cunmemuunu kaauueBodocdpamuu
samecmumeau B aeueHuemo Ha kocmuu gedpekmu c
pasauvHa eeHe3a.

MATEPUAA N METOL

3a nepuog om 10 2ogunu 8 kamegpama no op-
monegust u mpaBmamoaozust Ha BMA u omgeaeHue-
mo no kocmna namoaoeust na CBAA  “TIpo¢. Bou-
4o BouueB® ca onepupanu 93 nauuenmu. Om msx 39
skenu u 54 mpske Ha cpegna Bv3pacm 36,512. /5-73/. I1pu
mpugecem u oceM nauuenmu /40,86%),/ kocmuusm ge-
¢dekm e B pesyamam na ppakmypa, yemupu nauuenmu
/4,3%/ ca c necpacmBaue caeg onepamuBHo aekyBana
guadusapna uau memaguadusapsa ¢ppakmypa /paguyc
- 2, mubus - 1, pemyp - 1/, 8 yemupunagecem cayuas
/15,05%/ gedpekmbm e pesyamam Ha XupypeuuHu UH-
mepBenuuu /kopueupawia ocmeomomus, apmpogesa/,
B ocem cayuas /8,6%/ ce kacae 3a gepekm caeg koc-
meH gebpugman u npu gBagecem u geBem nauuenmu
/31,18%/ gepekmbm e B pesyamam na mymopen npo-
uec: coaumapna kucma Ha $emyp - 3, coaumapna kuc-
ma Ha xymepyc -8, aneBpusmaana kucma- 4, pubposna
gucnaasust Ha mubus -1, Heocudpuuupaw, pubpom 8
mubus - 1, ocmeokaacmowm - 3 / demyp - 2, mubust

KEY WORDS: bone defect, calcium phosphate ce-

ramics, bone regeneration

INTRODUCTION

In the current bone reconstructive surgery, the use
of synthetic substitutes has not been intended for a de-
finitive replacement, of the missing bone tissue, with a
synthetic material. Irrespectively from the great num-
ber of calcium phosphate substitutes identified as os-
teoconductive, their individual chemical and structural
characteristics, lead to different in vivo behavior, Ex ray
results and levels of complications.

AIM

To present own results from the usage of synthetic
calcium phosphate substitutes in the treatment of bone
defects of with different etiology.

MATERIAL AND METHOD

For a period of 10 years, 93 patients are operated and
in the “Department of orthopaedic and trauma surgery”
of Military Medical Academy, and the “Department of
bone pathology” of SHATO “Prof. Boicho Boichev.
There are 39 women and 54 men at an average age of
36,51 (5-73). In thirty-eight patients / 40.86% / bone
defect is a result of the fracture, four patients (4.3% ) are
with nonunions after surgically treated diaphyseal or
metadiaphyseal fracture (radius - 2 tibia - 1, femur - 1) in
fourteen cases (15.05%) defect is surgically created (cor-
rective osteotomy, ankle fusion) in eight cases (8.6%)
case the defect is after bone debridement and twenty-
nine patients (31.18%) defect is a result of a tumor pro-
cess: solitary cyst femur - 3 solitary cyst humerus -8,
aneurysmal kista- 4, fibrous dysplasia of the tibia -1,
neosifitsirasht fibroma in tibia - 1 osteoclastoma - 3 (fe-
mur - 2 tibias - 1) enchondroma - 9 (metacarpal - pha-
lanx and 1 - 6 femur 2). For classification of the defects
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- 1/, enxongpom - 9 /memakapnaana kocm - 1 u a-
Aanza - 6, pemyp 2/. IHepekmume ca onpegeaeru kamo
kaBumapnu 8 91 cayuas /97,85%)/. 3a cucmemamusu-
panemo uM e usnoasBana GESTO kaacupukauusma /
Association pour 1‘étude des Greffes et Substituts/ (5).
Cnopeg Hes pasnpegeaenuemo e kakmo caegBa: TO -
2 /2,15%/, T 1-39 /41,94%, TII - 49 /52,69%/, TIII
_3 /3,23%/; D- 11 /11.83%/, D+ 82 /88.17%/; K - 16
/17,21%/, KC - 36/38,71%/, C - 41 /44,09%/.

B cepusma ca usnoasBanu caeguume kaauueBo-
pocpamuu 6uokepamuku: 6ema mpukasuueB pocpam
/B-TCP, ChronOs, Synthes/, nanokpucmaaen xugpok-
cuanamum /Nanostim/, gByasen kaauueBdpocpam /
BCP, Graftys/ u kaauuugepuuumen xugpokcuanamum
/Calcibone, Biomet/. Benpeku, ue ca om egna 2pyna 3a-
Mecmumeaume npumeskaBam pasauuna cmpykmypa u
cneuuduuen xumuded cbemaB. bema mpukaauueBuam
docdam e nopposHa kepamuka, ¢ BsaumnocBbpsanu
nopu u komnpecuBua usgepskauBocm om ~ 7.5 + 1
MPa. Nanostim e nacma, cbcmaBena om pesopbupyem
nHanokpucmaaen xugpokcuanamum. Calcibone npeg-
cmaBasgBa cunmemuuen nopbosen, kaauutigepuuumen
xugpokcuanamum ¢ BsaumnocBspsanu makponopu.
BCP e kom6unauus om B-TCP u xugpokcuanamum 8
cpomuowenue 40% kbm 60%.

Camocmosmeano npuaoskenue Ha 3amecmumenst
e omuemeHo B 89 cayuas /95,7%/, 8 komGuHnauus c
aBmozenen kocmen npucagek 8 1 cayuau /1,07%/, ¢
konuenmpupan kocmnuo-mosbuen acnupam 6 2 cayuas
/2,15%)/ u ¢ obozamena Ha mpombouumu naasma 8
1,07%.

PE3YATATWN

Cpegnusim cpok na npocaegsBane e 42,09m. /9-
120/. RI e omuemena 8 35 om cayuatime /58%),/ c us-
noasBane na B-TCP, 8 6 cayuas /67%/ ¢ npuaokenue
Ha KIOXAuB 1 cayuau /14%/ ¢ HXA. ITpuaoskenue-
mo Ha JIKQD 8 nawama cepuama ne e goBeao go RL
Ipu 78 cayuas /83.87%)/ e omuemeno unkopnopupaune
mpemu cmaguu no Irwin, 8 14 cayuas /15.05%,/ Bmopu
cmaguu u npu egut cayyai /1.07%)/ e omuemen Irwin
[. Pesyamamume no omHowenue Ha unkopnopupane u
Buopaszpagumocm ca paseaeganu 8 konmekema na om-
geanume kaunuunu epynu. ITpu ¢pakmypu c 06em na
gepekma go 10cc auncBam cmamucmuyecku 3nauuma
pasauka 8 unkopnopupanemo mekgy mekgy yemupu-
me Buga kocmhu samecmumeau na 12-mu nocmone-
pamuBen meceu. P-TCP u KIIXA obaue gemoncmpu-
pam no-6pp3 memn Ha Guopaszepagumocm B cpaBuerue
c HXA u OK®. (p<0.05) B zpynama na mymopHume
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the GESTO classification (Association pour I‘étude des
Greffes et Substituts ) is used (5). According to it, the dis-
tribution is as follows: TO - 2 (2.15%) T I - 39 (41,94%),
TII - 49 (52,69% ), TIII - 3 (3.23% ); D- 11 (11.83%), D
+ 82 (88.17%); C - 16 (17.21% ), CS - 36 (38.71% ), S - 41
(44.09% ).

In our series the following ceramics based on cal-
cium phosphate are used: beta tricalcium phosphate
(B-TCP, ChronOs, Synthes), nanocrystalline hydroxy-
apatite (Nanostim), biphasic calcium phosphate (BCP,
Graftys) and calcium deficient hydroxyapatite (Calci-
bone, Biomet). The structural properties of these ceram-
ics are not the same and they possess specific chemical
composition. B-TCP is a porous ceramic with intercon-
nected pores and compressive strength ~ 7.5 £ 1 MPa.
Nanostim is a paste consisting of resorbable nanocrys-
talline hydroxyapatite. Calcibone is a synthetic porous
calcium deficient hydroxyapatite with interconnected
pores. BCP is a combination of B-TCP and hydroxy-
apatite in ratio 40% / 60% .

The ceramics are used alone in 89 cases (95.7%),
and in combination with autologous bone graft in 1
case (1,07%), with concentrated bone marrow aspirate
in 2 cases (2,15%) and with PRP in one case (1,07%)

RESULTS

The average time of follow-up was 42.09 months
(9-120). RI is observed in 35 of the cases (58%) using
B-TCP, in 6 cases (67%) with application of CDHA and
in 1 case (14%) with NHA. The application of BCP in
our series has not led to RI. In 78 cases (83.87%) incor-
poration third stage according to Irwin is assessed, in
14 cases (15.05%) second stages and in one case (1.07%)
was reported Irwin I. The results in terms of incorpora-
tion and biodegradation are discussed in the context of
different clinical groups. In fractures with defects up to
10cc, on the 12th postoperative month, there is no sta-
tistically significant difference between incorporation
of the four bone substitutes. p-TCP and CDHA howev-
er, demonstrate a faster rate of biodegradation compared
with NHA and BCP. (p <0.05) In the tumor’s group,
B-TCP shows better and faster incorporation compared
to BCP. The rate of biodegradation is identical to that
in trauma group. In defects after bone debridement,
composite substitutes demonstrate certain advantages in
terms of incorporation and biodegradation regardless
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obpasyBanust B-TCP nokasBa no- gobpa u no-6mp3a
unkopnopauus 8 cpaBuenue ¢ IIKQ. Temnbm my Ha
BuopasepagumMocm e ugeHmuueH ¢ mosu npu mpaBma
cayuatime. ITpu gepekmume caeg kocmen gebpugman
u no gBama nokasameass npeumywecmBo gemoHc-
mpupam komMnosumnume samecmumeau 6e3 3HaueHUE
Buga Ha Heopeanuunama um komnonenma. B zpynama
Ha xupypeuuno cp3gageHume gedpekmu B-TCP nokasBa
omauuHa unkopnopauusg /Irwin III/ u 100% Guopas-
epagumocm /Wash III/ 3a cpok om 24 go 48 meceua.
[Tpu ampoduunume HecpacmBanus usnoasBanemo Ha
koMnosumnu samecmumeau gaBa no-go6pu kpaiinu
pesyamamu. B-TCP nokasBa omauuna unkopnopauus
npu oauzompoduuHu HecpacmBaHus gopu u npu ca-
MOCmosimeAHama ynompoa.

B 84 cayuaa /90% /ce omuumam gobpu u omauu-
Hu ¢pynkuuonaanu ouenku. Caabume pesyamamu ce
omuyumam B cayuaiime npu kotimo ce e Hasokuaa
noBmopna unmepBenuust 3a nocmueane Ha kpatinus
pesyamam uau ce HabalogaBa ¢ynkuuonasen gedu-
uum B kpaunuka. B 3 cayuas /3.22%/ usnoasBanusm
samecmumea ce omuyuma kamo npuvuna 3a 8bp3HukHa-
Aume ycaoknenus.

B cepusima He e guaznocmuuupano pasBumue Ha:
nocmonepamuBua unpekuusg; ekmonuuna ocuduka-
uug nopagu HaAUYHA MUzpauus Ha 3amecmumeas 8
okoanume uau. Omuemenu ca gBa cayuas Ha nocmo-
nepamuBHa ¢pakmypa, gBe necpacmBanus u 4 gpyeu
cayuail npu koumo He e nocmuzHama pezenepauust. Vs-
Bbpwenu ca o6wo 7 peonepauuu.

ONCKYCHA

CpBpemennomo cxBawane 3a npuuunume goBe-
Au go HaBausanemo B npakmukama na pasauunume
BugoBe kocmuu samecmumeau gaseu He ce cBpp3Ba
eguncmBeHO ¢ Hegocmampuume U OZpaHUYEHUSIMA Ha
aBmoeennus u aaoezennust kocmen npucagek. Hampy-
naxusim npes nocaeguume 40 zoguxu onum 8 kocmuo
peeenepamuBrama xupypeus Baaugupa 6 3Hauumeana
cmeneH chwiHocmma Ha kaunuunug kasyc: aunca na
yHuBepcasen nogxog; HeobGXOgUMOCM OMm nepcoHa-
Ausauust Ha yBpegama; pasHOpOgeH pesyamam npu
usnoasBanemo Ha eguH u cbw, npucagek/3amecmumen
8 pasauunume kaunuunu cumyauuu; HecbomBem-
cmBue mekgy un Bumpo u un BuBo npoyuBanusma;
konmpacm 8 pesyamamume npu skuBomnu u xopa;
CXOgHU pesyamamu om npuaokenuemo Ha pasauunu
saMecmumeau/npucagbuu 8 ugenmuunu kaunHuunu
cayuati. B geticmBumeanocm MHOzoOGpasuemo om
mexnuku u pasauunu no cbecmaB kocmuu samecmume-

the type of their inorganic component. In the group
of surgically created defects B-TCP showed excellent
incorporation /Irwin III/ and 100% biodegradation /
Wash III/ for a period of 24 to 48 months. In atrophic
nonunions the use of composite substitutes produce bet-
ter outcomes. -TCP showed excellent incorporation in
oligotrophic nonunions even if used alone.

In 84 cases (90%) we observed good and excellent
functional assessments. Weak results are reported in the
cases requiring additional surgery for achieving the fi-
nal or the needed result or in cases with functional dis-
ability of the limb. In 3 cases (3%) the used ceramic is
recognized as a cause for the complication.

There is no case of ectopic ossification due to mi-
gration of the ceramic in soft tissues. Not case of post-
operative infection. We have two cases of postoperative
fracture, two nonunions and 4 other cases in which
regeneration was not achieved. Seven reoperations are
performed.

DISCUSSION

The current concept concerning the reasons for in-
troducing into the practice the different types of bone
substitutes is far not only associated with disadvantages
and limitations of autologous and allogeneic bone graft.
The accumulated experience in bone regenerative sur-
gery over the past 40 years validate the essence of the
clinical problem: the lack of a universal approach; the
need for personalization of the injury; heterogeneous re-
sult with the use of the same graft / substitute in various
clinical situations; discrepancy between in vitro and in
vivo studies; contrast in the results in animals and hu-
mans; similar results from the from the application of
different substitutes / grafts in identical clinical case. In
fact, the variety of techniques and different in composi-
tion bone substitutes is dictated by a change in the phi-
losophy of the approach - from an isolated replacement
of missing bone to achievement of ,in situ“ regenera-
tion.The confusion from the appearrance of newer alter-
natives possessing one or more of the required for bone
regeneration biological properties leads to uncertainty
in choosing the right product. In daily practice, bone
is the second most common transplant tissue in the hu-
man body after blood(23), and today there are enough
data from high level of evidence indicating the applica-
tion of a graft or substitute in a particular clinical situ-
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Au e npogukmyBano om npomsna 868 puarocopusma
Ha AeueOHUS NOGXOgG - OM U30AUPaHO 3amecmBaHe Ha
auncBawama kocm kbM nocmueane na “in situ”  pe-
zenepauus. O6bpkBawama nosBa Ha Bee no-HoBu aa-
mepHamuBu, npumeskaBawu eguo uau nskoako om
Heobxogumume 3a kocmua pezenepauust 6Guoa0zUMHU
cBoucmBa Bogu go necuzyprocm B usbopa Ha nogxo-
gawus npogykm. Ha npakmuka kocmnama mokan e
Bmopama no yecmoma Ha mpancnaanmauust mobkan
B ywoBewkomo msiao caeg kppBma (23), a 8 nHawu guu
He cpwecmByBam gocmampuHo ganHu om Bucoko
HuBo Ha gocmoBeprocm ungukupawu npuaoskeHue-
mo Ha gageH npucagpk uau samecmumen 8 onpegeaena
kaunuuna cumyauus. Tosu ¢pakm nopaskga cpmuenus
u mBbpge MHOZ0 Bbpnpocu omuocuo kaunuunama
Baaugnocm Ha onpegeaenus kamo ,ugeasen kocmen
npucagek uau 3amecmumen.” Huckycuume 8 aumepa-
mypama He omxB8ppasm AKIT kamo ,3samen cman-
gapm”“ u 6a3a 3a cpaBHumeseH aHaAu3 Ha pesyAmamu
B o6aacmma na kocmuo pezenepamuBuma xupypeus,
HO ocnopBam GesycaoBuo zapanmupanust om moBa
onpegeaerue kpaen pesyamam. ITaau wupokama eama
om mexnuku u pasauunu kocmuu npucagsuu u 3amec-
mumeau npeBppwiam unmepBenuuume B obaacmma
Ha kocmHo penapamuBnama xupypeus 8 “the art of
bone grafting” uau geticmBumeanocmma e maako no
cemnaa? Onumbm om Hawama npakmukama couu,
Yye NOCMUeZaHemO Ha pezeHepauusl Haaaza cbnocmabs-
He Ha ,Ouoaoezusma“ Ha gedpekma ¢ ,Ouoroeusma“ na
kocmuust 3amecmumes/npucagek. VsnoasBanume 8
cepust kaauueBodpocpamuu samecmumeau ca Bmopo
nokoaenue ocmeokongykmuBuu, GuoakmuBuu u pe-
sopbupyemu 6uomamepuaau (22). Bausocmma um 8
XUMUYHO OMHOUleHUe ¢ MUuHepaaHama ¢asa Ha kocm-
ma obycaaBs msxnama gobpa GuocsBmecmumocm
(14). HesaBucumo om cxogHus um xumuueH cbcmaB,
kaunuuna ynompe6a Ha mesu camecmumeau nopaskga
peguua Bsnpocu. ITo-Baknume om msx ca: [Tpume-
’)kaBam au pasauunume K(P-uu kepamuku egnakBo
“in vivo” noBegenue? OmeoBapst Au npomomupanu-
am epekm na kaunuunus pesyamam? [Tocmueame
Au ¢ maxHama ynompe6a kocmna pezenepauust uau
eguacmBenomo, koemo omuyumame e kocmuo 3a-
mecmBane? VI He Ha nocaegHo MsCmMO nocmuzame
Au ,restitutio ad integrum®, kosmo Guxme nocmue-
HaAu ¢ aBmozennus kocmen npucagpk?
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ation. This fact raises doubts and too many questions
about the clinical validity of terms as ,,ideal bone graft
or substitute.“ The discussions in the literature do not
reject the ABG as a ,,gold standard® and the basis for a
comparative analysis of results in the field of bone re-
generative surgery, but they challenge the uncondition-
ally guaranteed by this definition result. Whether the
wide range of techniques and various bone grafts and
substitutes turn the interventions in the field of bone
repair surgery in ,the art of bone grafting” or the real-
ity is a bit more simple? The experience of our practice
shows that achieving bone regeneration requires com-
paring the ,biology“ of the defect with ,biology” bone
substitute / graft. Used in our series calcium phosphate
substitutes are second generation osteoconductive, bio-
active and resorbable biomaterials (22). The chemical
proximity with the mineral phase of bone determines
their good biocompatibility (14). Despite the similarity
in the chemical composition, their clinical use raises
several questions. The most important ones are: Do the
different CaP ceramics have an equal ,,in vivo“ behav-
ior? Does the promoted effect correspond to the clinical
outcome? Do we achieve bone regeneration or only bone
replacement? And last but not least do we achieve ,res
osition ( 7,22). The faster rate of biodegradation of beta
tricalcium phosphate and CDHA compared with hy-
droxyapatite and biphasic calcium phosphate leads to a
greater degree of bone regeneration achieved with these
substituents (p <0.05). Indeed, the poor solubility of the
last two substitutes and certain morphological features
determine their relative inertness with respect to biodeg-
radation. This fact allows the respective ceramics to be
more as materials for bone replacement than for bone
regeneration. We recognize the importance of the factor
“volume” of the substitute and the impact of the local
environment on the behavior of ceramic, but in similar
quantities and identical clinical case CDHA and B-TCP
account for higher percentage of bone regeneration(Fig.
1, 2). In separate series authors as Ozawa M. (19,20),
Onodera (18) and Akira Ogose (17) demonstrate better
solubility, biodegradability, and even osteoconductivity
of B-TCP as compared to the HA.
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Que. 1a. 33z, kena. Ocmeokaacmom . 1m. nocmonepamuBno.
IBydasen kaauueB docdam, 50cc.
Fig. la. Osteoclastoma. 33 years old woman. 1 m. postoperatively.

BCP 50cc.

IM. nocmonepamuBHo.

Que. 16. 33e., skena. Ocmeokaacmom .
IBydasen kaauueB pocdpam, 50cc.

Fig. 1b. Osteoclastoma. 33 years old woman. 1 m. postoperatively.
BCP 50cc.

Pesyamamume 8 cepus nokasBam ue kepamukume
npumeskaBam memn Ha Guopaszpagumocm chBnagauy,
cbc ckopocmma nHa o6pasyBane na HoBa kocm. Tosu
pakm e npeumywecmBo npu us6opa um 6 cpaBuenue
¢ gpyeu kepamuku kamo kaauueBocyapamuume 3amec-
mumeau (13,21), kotimo ce xapakmepusupam c¢ 6bp3
memn Ha pasmBapsive usnpeBapBaw, 8 peguua cayuat
ocmeozeHesama. C moBa o6aue npuaukume mekgy us-
noasBanume om nac KO kepamuku moske 6u ce usuepn-
Bam. ITpuuuna 3a mosu ¢pakm ca peguua unguBugyaa-
HU ocobeHocmu om cmpana Ha kepamukume kamo
cmpykmypnu xapakmepucmuku, Bug na kpucmaana-
ma pewemka u xumuuen cbcma8  (7,22). [To-6bppsusm
meMn Ha Guopasepagumocm Ha 6ema mpukasuueBus

Que. 18. 60-mu caegonepamuBen meceu. Irwin II, Walsh L.
Fig. 1c. 60 months post op. [rwin II, Walsh I.

Que. lo. 60-mu caegonepamuBen meceu. Irwin 11, Walsh 1.
Fig. 1d. 60 months post op. Irwin II, Walsh I.
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SBALO "Prof. Boicho

Lower EX|

Quez. 2a 502., kena. Ocmeokaacmom . 1m. nocmonepamuBHo.

Bema mpukaauueBdpocdam, 40cc.
Fig. 2a. Osteoclastoma. 50 years old woman. 1 m. postoperatively.
B-TCP 40cc.

docpam u kaauutgepuuumnus xugpokcuanamum 8
cpaBuenue ¢ nanokpucmaanus xugpokcuanamum u
gBydasoBus kasuueBpocdpam Bogu u go no-zoassmama
cmeneH Ha kocmHa pezenepauust nocmuzHama ¢ mesu
samecmumeau (p < 0,05). B geicmBumeanocm caaba-
ma pasmBopumocm Ha nocaegHume gBa samecmume-
AsI U onpegeAeHU MexHU MOPPOAOZUUHU OcOHeHoCmu
npegonpegeAsim OMHOCUMEAHAMA UM UHEPMHOCM
no omHoweHue Ha 6uopaszpagumocmma. Tosu pakm
nosBoasBa paseaeskganemo na cbomBemuume kepamu-
ku noBeue kamo mamepuaau 3a kocmno 3amecmBane
omkoakomo 3a kocmna pezenepauus. Hue omuuma-
Me 3HaueHuemo Ha pakmopa obem Ha 3amecmumeas u
BaustHuemo Ha aAokaanama cpega Bbppxy noBegenuemo
Ha usnoasBanume kepamuku, o Bbnpeku moBa npu
cxoghu koauuecmBa u ugenmuunu kaunuunu cayuatii ¢
KIOXA u B-TCP ce omuuma no-8Bucok npouenm kocm-
na pezenepauus (Que. 1 u 2) . omgeanu cepuu aBmopu
kamo Ozawa M. (19, 20), Onodera (18) u Akira Ogose
(17) gemoncmpupam no-go6pama pasmBopumocm,

Buopasepagumocm u gopu ocmeokongykmuBuocm na
B-TCP B cpaBuenue ¢ XA.
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Quez. 26. 502., kena. Ocmeokaacmom . ImM. nocmonepamuBHo.

Bema mpukaauueBdpocpam, 40cc.
Fig. 2b. Osteoclastoma. 50 years old woman. 1 m. postoperatively.
B-TCP 40cc.

Despite the better radiographic results / biodegrad-
ability, RI / recorded with CDHA and B-TCP in the
trauma group where defects are up to 10cc, the achieved
functional and complex assessments show that the type
of substitute is not of a paramount importance. As in
the series has not been applied CaP cement, compara-
tive analysis is just between the 4 substitutes. Authors
such as Jiang Sh. (11), Campana V. (4), Galois L. (5,6)
and Bucholz RW (2,3) make analysis of the individual
series and support the use of CaP ceramics in the surgi-
cal treatment of fractures with bone defect.

Composite substitutes are used in cases where the
osteoconductive potential is not sufficient to achieve
bone regeneration. The process of regeneration follows
the principles of the diamond concept (8) according
to which only one of the elements is not sufficient to
achieve the ,Restitutio ad integrum®. However, the re-
sults from our other series show that even in compliance
with the concept the achievement of bone regeneration
is a challenge in many cases. In practice, the biologi-
cal result is unpredictable even using RIA- substrate or
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B mpaBma nogepynama, kbgemo gedpekmume ca ¢
06em go 10cc Bpnpeku no-gobpume penmeeHoA0ZUY-
Hu pesyamamu /Guopasepagumocm, RI/ omuemenu ¢
KIOXA u B-TCP, nocmuenamume ¢pynkuuonasnu u
komnaekcno ouenku nokasBam, ue Buga Ha usnoasBa-
Hus 3amMecmumea Hsma Bogewo 3Hauenue. Tvi kamo
B cepusma He e npuaazan K@ uumenm, cpaBuumen-
Husm aHaaus e camo Mexkgy 4-me usnoasBanu samec-
mumeast. ABmopu kamo Jiang Sh.(11), Campana V. (4),
Galois L.(5,6) u Bucholz RW (2,3) npaBam anaaus na
pesyamamume om omgeAHume cepuu u nogkpensm
npuaokenuemo Ha K] kepamuku 8 onepamuBromo
aeuenue Ha ppakmypu ¢ kocmen gepekm.

KomMnosumnume 3amMecmumeau HamMupam npu-
aoskenue B cayuaume npu koumo ocmeokongykmu8-
HUSI NOMEHUUAA He € gOoCmamabyeH 32 NOCMU2zaHemo Ha
kocmua pezenepauus. [Tpouechm Ha pezenepauust caeg-
Ba npunuunume Ha guamanmenama konuenuus (8),
cnopeg kosimo camo eguH om eaemMeHmume He € goc-
mampbueH 32 nocmueaHe Ha “Restitutio ad integrum”.
Bonpeku moBa pesyamamume om Hawama u gpyeu
cepuu nokasBam, ue u npu cnasBane na konuenuusma
nocmueatemo Ha kocmua pezenepauust e npegusBuka-
meacmBo B8 peguua cayuat. Ha npakmuka 6uoaoeuu-
HusSm pesyamam e HenpegBuguM gopu U Npu U3NOA3-
Bane na RIA-a1 cy6cmpama uau gpyz Bug aBmozenen
npucagok (1,16). B Aumepamypama He ca maako aBmo-
pume, koumo cpui0 omuumam go6pu u OmAUYHU pe-
3yAmamu Om CaMOCMOSMEAHOMO uAu koMGuHupano
npuaokenue na KQ samecmumeau 8 onepamuBromo
Aevenue Ha HecpacmBanus (9,12,15).

n3sogu

,Buo-rozuunomo” npuaokenue na KQ kepamuku
Haaaza agekBammua ouenka Ha pusukoxumuuume um xa-
pakmepucmuku om egna cmpana u om gpyea Ha Guoao-
2uUUHUME U MeXaHuuHU Hykgu B sonama. Pasauunume
cmykmypuu xapakmepucmuku u xumuunu cBoticmBa
npegonpegeAsim pasAuUMHOMO ,,in vivo"“ noBegenue Ha
kepamukume. TTpuaoskenuemo na omgeanume Bugo-
Be kaauueBodpocpamnu kepamuku Bogu go pasauunu
kpatinu pesyamamu u se Bunazu ce nocmuea ,restitutio
ad integrum®. Ha npakmuka noaockumeanusm epekm
om npuaokeHuemo Ha gagena kepamuka 8 onpegeaen
kaunuuen cayuall He zapanmupa cbhwiust pesyamam 8
gpyeu cayuau. Pasauunama mMexanuuna usgspskauBocm
He e npuuuHa 3a komnaukauuu 8 30Hu nogaosknu na
HamoBapBaue. o6pu uau omauunu ¢pynkuuonaanu
u komnaekcnu ouenku ce omuumam u npu aunca Ha
“restitution ad integrum” .

other type of autologous bone graft (1,16). In the litera-
ture there are many authors who also report good and
excellent results from the separate or combined use of
CaP substitutes in the surgical treatment of nonunions
(9,12,15).

WL: 2048 WW: 4096 (DI}
i

Que. 26. 60-mu caegonepamuBen meceu. Irwin I11, Wash IIL.
Fig. 2c. 60 months post op. Irwin III, Wash III.

CONCLUSIONS

The “bio-logical” use of CaP ceramics requires an
adequate assessment of their physicochemical charac-
teristics and the biological and mechanical needs in the
area. Different structural characteristics and chemical
properties determinate the different in vivo behavior of
the ceramics. The application of different types of calci-
um phosphate ceramics leads to different outcomes and
not always achieves “restitutio ad integrum”. In practice,
the positive effect of the application of a ceramic in cer-
tain clinical cituation does not guarantee the same re-
sult in other cases. Different mechanical strength is not
the cause of complications in areas subjected to weight
bearing. Good or excellent functional and complex as-
sessments are reported even in the absence of “restitu-
tion ad integrum”.
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N3MNMOA3BAHN CbKPALLEHWNA:

B-TCP - 6ema mpukaauueB pocdpam

KO - kaauueB pocpam

RI - restitutio ad integrum

KIOIXA - kaauuu gepeuumen xugpokcuanamum
HXA - nanokpucmaaen xugpokcuanamum

KO- gBydasen kaauued pocdam
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BONE ALLOGRAFTS IN TREATMENT OF FRACTURES - A CRITICAL LOOK

Tsvetanov L., Tanchev PP., Antonov B., Kamenov |., Kaikchian K.
Department of Orthopaedics and Traumatology UMHAT “Tsaritsa Giovanna - ISUL” Sofia

PE3KOME

BbBEJIEHVE: Pecenepauusma na kocmnama
mpkan ¢ nomowma na kocmnu npucagku e npoue-
gypa gobuBawa nonyasppocm 8 npakmukama, c
wiupoko npuasoskenue 8 peguua pekoncmpykmuBuu
opmoneguunu uimepBenuuu. Kocmuume npucag-
ku gonpunacsam 3a npoueca na kocmmno usepaskga-
He cp3gaBaiku cmpoma 3a npouecume Ha pezeHepa-
uus (ocmeokongykmuBuocm), kakmo u ungykuus
Ha GuoaozuyHume npouecu (ocmeungykmuBuocm)
6 pasauuHa cmeneH 3aBucewa om Memogoaoz2usima
Ha npouecunea. [IpoGaemMu om cmpana Ha gOHOpHO-
mo msicmo, kakmo u oepanuuenomo koauuecmBo
npu aBmoocmeonasacmukama, gukmyBawa ,,3aam-
Hust cmangapm®, onpegeaeno gaBam maacok 8 npu-
aoskeHuemo Ha asonpucagpuume. Camume me ca
HamoBapenu ¢ He masko emuuynu npoGaemu, puck
om mpancmucuBHu 3a60aaBanus, makap u aueay-
AapHU me Mozam ga npegusBukBam umynen omeo-
Bop om npuemawusi OpzaHU3bM.

LIEA: ITleama nHa npocaegsBanemo
kaunuunu cayuvau e ga ocBemau 1) cmenenma
Ha uHmMezpauusma Ha aaoepadma. 2) nognomaza
Au asozpapma cmaGuausauusma Ha ¢pakmypa-
ma. 3) onpaBgano Au e uecmomo usnoa3Bane na
asozpadpmu.

MATEPMA 1 METOIW: B npoyuBanemo ca
Bkalouenu 47 cayuas coc ¢pakmypu 8 oGaacmma
Ha muGuasHume naama, nuaod ¢ppakmypu, ¢ppak-
mypu Ha kaakaneyca, nceBgapmposu caeg ¢pak-
mypu 8 3oHama Ha Gegpomo, mubusama u ckado-
ugnama kocm, 3a nepuog om 2006 2. go 2016 2 .
Bkalouumeano.

Ha me3u

PE3YATATW: KaunuuHu u peHmM2eH0AO2UYHU.

V3BOJIV: Asozpapmume He Bunazu ocuzyps-
Bam epekmuBna mexanuuna noggpnrkka 8 sonama
Ha ¢opmupanus kocmen gepekm. Cnoneuosnume
aaozpadpmu ce unmezpupam 3HauumeAHo no-edek-
muBao om mesu ¢ kopmukaana xapakmepucmuka,

ABSTRACT

INTRODUCTION: Regeneration of the bone tis-
sue with the help of bone grafts is a procedure with
increasing popularity in practice and is widely used
in numerous reconstructive orthopaedic procedures.
Bone grafts promote new bone formation through
scaffolding for regeneration (osteoconductivity) and
induction of biological processes (osteoinductiv-
ity) in different extent, depending on the method
of processing. Because of morbidity associated with
harvesting and limited availability in donor site in
allografts, which are considered a “gold standart”,
there is an increase of allograft use. Nevertheless
later carry ethical problems, risk of transmission of
diseases and though acellular, they can induce im-
mune reaction of the recipient organism.

AIM OF THE STUDY: The aim of the study is to
1) follow up fracture cases treated with allograft, to
examine 2) the degree of integration of the allograft;
3) the contribution of the allograft for the stabiliza-
tion of the fracture; and to give an answer: 4) is it
justified the increase use of allografts.

MATERIALS AND METHODS:

47 cases with fractures are included in the study -
fractures of the tibial plateau, pilon-fractures of the
distal tibia, calcaneal fractures, pseudoarthrosis af-
ter fractures of the femoral bone, tibia and scaphoid
bone, for the period 2006 - 2016.

RESULTS: Clinical and Rentgenological

Allografts provide not always effective mechani-
cal support, into the fractures with the formation
of bone defect. Cancellous grafts integrate more ef-
fectively than those with cortical characteristics, but
effective bone substitution is not always possible .
Allografts stimulate osteogenesis because of their os-
teoconductivity, but osteogenic and osteoinductive
properties are still missing. They are wanted “part-
ners” in cases with nonunion, oligotrophic pseu-
doarthrosis and arthrodesis, but still no one of the
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HO u gBama Buga ocpwecmBssBam ne Bunaeu edek-
muBua kocmnua cy6cmumyuust nopagu HaAuvuemo
Ha eguHcmBeHo 3anasenu ocmeokongykmuBuu xa-
pakmepucmuku. Asozpadpmume cmumyaupam oc-
meozeHe3ama, HO onpegeaeHo auncBam ocmeozen-
Hume u ocmeoungykmuBrume um kauecmBa. Te ca
skeaaHu ,,napmubopu” npu peweHuemo Ha CbCcmMoO-
siHusI Ha HecpacmBane, oauzompoduuHu nceBgap-
mposu, u apmpogesu, Ho Bce owe ¢ He masko 6b-
npocumeasHu.

yBO4

Pezenepauusima na kocmnama mokan e 8 ocnoBama
Ha MHO2O HayuyHu gupenust Beue Hskoako gecemuae-
mus. YemanoBu ce, ue 3a ga ce cb3gage Bumaana kocm
mpst68a mpu ocHoBHu npoueca ga ,,opkecmpupam® 3a-
egHO, a uMeHHO ocmeoungykuus, ocmeokongykuust u
ocmeozeHesa.

[Teama Ha Hacmosiwemo npoyuBaue e ga ocBemau
cmeneHma Ha UHmezpauust Ha aaozpadpma, nognomaza
Au arozpadpma cmabuausauussma Ha dpakmypama, on-
paBgano au e yecmomo usnoasBaxe Ha asoepadpmu 6
exkegueBrama xupypeuuna npakmuka.

[Tapaguemama, ue kom6unauussma om Guomamepu-
aa ¢ Myamunomenmet kaempuen pecypc moke ga cb3-
gage unkeHepna kocmna mopkan Beue He ce nocmaBst
nog cemuenue. Vl makap, ue ne maako aBmopu gaBam
pesyamamu koumo ca cenocmaBumu ¢ aBmoaosknama
kocmna naacmuka ce Hanazam ngakou Bsnpocu npu
aHaAusa Ha pesyamamume. Taka nanpumep: Yuupuuu-
paH Au e npoueca Ha kocmHa pezenepauus; ,,3aceaBane-
mo” Ha npucagkama u 6post npozeHUMOpPU HAa eguHU-
ua naow, npu koumo moske ga ce ouakBa 6Guosozuuen
epekm; Besko peuunuenmuo aoke au e nogxogsiwo
3a kocmna naacmuka; Kou aaozpapm-npogykm 3a kou
cayuail e nogxogsw; Kocmnama nacma om asozpapm
u aBmocnoneuo3sa ,,no-obewaBawa” au e; Moske au ga
ce zapanmupa 6e3onacnocm, ako ce akmuBupam cmem-
kaempunume pecypcu nHa aBmoocmeonaacmukama
32 ONMuUMU3UpaHe Ha pezeHepauusima, uau Bce owe e
pasymHO ga ce npugbpskame kbm ,6e3onacnus” m.nap.
»,MUHUMaAHO MaHunyaupas kaemsuen npogykm® (1)

MATEPUAA 1 METOON

B npoyuBanemo ca Bkalouenu 47 cayuas ¢ one-
pamuBhro aekyBanu ¢ppakmypu 3a nepuog om 2006 e.
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producers guarantee full bone substitution.

INTRODUCTION

Regeneration of the bone tissue is the basis of many
scientific quest for several decades. It was found that in
order to create vital bone has three main processes to
“orchestrate” together, namely ostheoinduction, ostheo-
conduction and osteogenesis.

The purpose of this study was to elucidate the degree
of integration of the allograft, do the allograft support
the stabilization of the fracture, is the frequent use of
allografts in daily surgical practice is justified.

The paradigm that the combination of biomaterial
with multipotent cell resource can create artificial bone
is no longer questioned. And although not a few authors
give results comparable to autogenous bone sculpture,
some questions are imposed when analyzing the results.
For example: Is the process of bone regeneration uni-
fied; “Settling” of the graft and the number of progeni-
tors per unit area at which it can be expected biologi-
cal effect; Each recipient bed is it appropriate for bone
sculpture; Which allograft-product in which case is
appropriate; Bone allograft paste and autospongiosis is
it’more promising”; Can it guarantee safety if activated
stem cell resources of autoosteoplastics to optimize re-
generation or still is prudent to stick to “safe” so-called.
“Minimally manipulated cell product” (1)

MATERIAL AND METHODS

The study included 47 cases of surgically treated
fractures for the period of 2006. to 2016. By type they
are divided into: fractures in the tibial plato- 26 pylon
fractures- 1 fracture of calcaneus- 3 pseudoarthroses
after fractures in the area of the femor- 4 fractures of
the humerus- 4 distal radius fracture - 4 fractures of the
skafoid bone- 1 fractures of clavicula- 1 fracture of the
metacarpal bone - 3.

The main allograft-products which are used in the
treatment of such clinical cases are provided by the bio-
technological companies: OsteotechInc.USA. DBM /
Grafton-2; Gel-2; Putty-6; Paste-2; Crunch-2 / to 2009.
and DIZG / Deutsches Institut fur Zell und Gewebeer-
satz / Cortical Granulat-3; Spongiosa + wurfel-33 later.
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go 2016 2. Bkalouumeano. ITo Bug me ce pasgeassm Ha:
¢pakmypu B8 06aacmma Ha mubuaanume naama - 26,
nuaon ¢pakmypu - 1, ppakmypu na kaakaneyca - 3,
nceBgapmposu caeg ppakmypu B sonama na 6egpomo
- 4, dpakmypu Ha xymepyc - 4, pakmypu Ha gucma-
AeH paguyc - 4, pakmypu na ckapougnama kocm - 1,
¢pakmypu na kaaBukyaama - 1, ppakmypu na mema-
kapnaanama kocm - 3.

OcnoBrume asoepapm-npogykmu, koumo ca
usnoasBanu npu aeuenuemo Ha mesu kaunuunu cay-
yau ca Ha Guomexnoaozuunume ¢upmu: Osteotech
Inc.USA. DBM /Grafton-2; Gel-2; Putty-6; Paste-2;
Crunch-2/ go 20092. u na DIZG/Deutsches Institut fur
Zell und Gewebeersatz/ Cortical Granulat-3 ; Spongiosa
+ wurfel-33 8 nocaegcmBue.

PESYATATN N ANCKYCHA

ITpegBug pasnopoghnust xapakmep Ha ezpynama
nauueHmu nNo guaeHo3u, 6s1xa pasgeaeHu npu npoBege-
Hume konmpoanu npezaegu 8 mpu ocHoBru epynu a
umenHo: 77.1% ¢ gobpu kaunuunu pesyamamu, 10.6%
ca ¢ paneBu npobaemu, 12.3% ca ¢ 6oaka u guckom-
dopm (pue.l).

Anoepapmume ca npogykmu noayuenu no aunus
Ha mpkanHomo goHopcmBo, npouecBanu u npuaa-
2aHu Ha peuunuenma. [Ipogykmume gocmueawu go
HAc ca: ocmeoxXoHgpaaHu, kopmukaanu, cnoneuossu
u Bucoko mexnoaoeuunume npouecBanus gocmabBs-
wiu Hemunepaausupan Kocmen Mampuke (DBM). o
npaBuao asoepadpmume ca aueayaapHu npogykmu c
gokasanu ocmeokongykmuBru Bs3mocknocmu  u oc-
nopBanu ocmeoungykmuBru. Peaanocmma usuckBa
ga noguepmaem, ue ueHama e Bucoka, a onacmuocm-
ma om Bupycna mpancmucus 2u usBaskga om epapama
Ha ,3aamuus cmangapm®.  (Dakm e, ue moske ga ce
npegage xenamum B 1:63 000; xenamum C 1:100 000;
CIIVIH 1: 1 000 000.

3a ga ce nocmuzHam mesu uudppu asrozpadpmume
ce nogaazam Ha Bucoku gosu eama paguauust.

ToBa paspywaBa ocmeosenHume u ocmeoungyk-
muBrume kauecmBa. IIpegusBukBa paguoausa na
Bognume moaekyau, gecmpykmypupa noaunenmug-
Hu Bepueu, 3anasBauku eguncmBeno nopuossama cu
cmpykmypa cmostwia 8 ocHoBama nHa ocmeokongyk-
muBuume kauecmBa. Pasbupa ce mesu ycuaus ce noaa-
2am eguHcmBeno u camo B umemo Ha Gesonacmuocm-

ANTONOV B., KAMENOV 1., KAIKCHIAN K.

RESULTS AND DISCUSSION

Given the heterogeneous nature of the group of patients
at diagnosis, they were separated at checkups conducted
in three main groups namely 77.1% with good clinical
results, 10.6% have wound problems, 12.3 % have pain
and discomfort

12,3%

B Jofup KAHHEYEH PEIYATAT
W Paweim npobnema

Que.

navueHmau.

1 Kaunuunu pesyamamu npu uscaegBanama epyna

Fig. 1 Clinical results in the studied group of patients.

Allografts are products obtained through tissue do-
nation process and applied to the recipient. The prod-
ucts that come to us are: oshteochondral, cortical, and
spongiform and high technological processes providing
Demineralised Bone Matrix (DBM). As a rule allografts
are acellular products with proven osteoconductive op-
portunities and controversial osteoinductive. Reality
requires to emphasize that the price is high and the dan-
ger of virus transmission remove them from the column
of “gold standard”. The fact that can be transmitted
hepatitis B 1:63 000; hepatitis C 1: 100,000; AIDS 1:
1,000,000.

To achieve these resluts, the allografts were subjected
to high doses of gamma radiation.

This destroys osteoconductive and osteoinductive
properties. Causes radiolysis of water molecules destroys
polypeptide chains, keeping only porous structure the
reason for its osteoconductive qualities. Of course these
efforts are made solely for the sake of the safety of pa-
tient. Dr. Mansour (2) (Figure 2) presents comparative
characteristics and possible positives expected from the
attached autoosteoplastics compared to osteoplasty per-
formed with allografts.
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ma Ha nauuenma. Dr. Mansour (2) (pue.2) npegcmaBst
cpaBruumeana xapakmepucmuka u Bvsmosknume ou-
akBanu nosumuBu om npuaokenama aBmoocmeo-
naacmuka kemMmo ocmeonaacmuka ocsuiecmBena ¢
aaoepadpmu.

Properties of Autografts and
Allografts

Structural
strengih

Dgtao-
conducton

Induction

Dt -
penesis

¢ue.2 CpaBuumeana xapakmepucmuka nHa asoepadpmu u
aBmoepadpmu
fig.2 Comparison allografts and autografts

[Tpouecume na kocmna peeenepauust npemunaBam
npes: 1) cmaguil Ha Bbp3nasenue u pesopbuus 2) pubpo-
6aacmua npogykuust u omaazane Ha koaazen 3) npouec
Ha MUHEpaAU3auusi ¢ omaazaHe Ha ocmeoug.

[Tpouechm Ha Bb3nasenue u pesopbuust HeCbMHe-
HO gaBa cBoemo ompaskenue Bbpxy cmabuausauuon-
Hama ¢ynkuus Ha arozpapma Bobpxy ¢pakmypama.
Hanpumep 3aecy6ama na Bucouuna npu mubuaaHume
naama caeg naacmuka c aaozpapmu e equn kamezo-
puuen npumep 3a moBa (pue.3).

Hsma cebmHenue, ue egun unpekuuosen nocmonepa-
muBen npobaem B npucecmBuemo Ha asozpadpmu e ka-
macmpodaseH u 3a nauueHma u 3a OCmeocuHmesama
ocpwecmBena om xupypea (pue. 4).

§I8H0 arozpadpmume AuweHU OM OCMEOZEHHU U OC-
meungykmuBuu kauecmBa ce okasBam caabu akmuBa-
mopu Ha peeerepauust. Te no-ckopo npegcmaBasBam
mobkannu ekcnangepu (kocmuu puaepu), npu koumo
kocmnama cy6cmumyuus He 3aBbpwBa Hanbano. Bbs-
MockHocmma npoueca Ha kocmua pezenepauust ga cnpe
Ha HUBo pubpusepru cmpykmypu opuenmupanu no
AUHUSIMA Ha cmpeca e gaaeu no-Busmosknust cuenapui
om npoueca Ha nbaHa kocmHa cy6cmumyuus (pue. 5).

[Tpo6aemume myk ce kopensam nau-Beue 8 ,,npeB-
kalouBanemo® u akmuBauusma Ha Mesenxumnus
cmem kaembuen nomenuuaa noBekgaw kackagama
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The processes of bone regeneration pass through: 1)
the state of inflammation and resorption 2) fibroblast
production and collagen deposition 3) a process of min-
eralization by the deposition of osteoid.

The process of inflammation and resorption un-
doubtedly influences the stabilization function of the
allograft on the fracture. For example, loss of height in
tibial plateaus after plastic with allografts is an explicit
example of this (fig.3).

Que. 3. Tlauuenm c dpakmypa na npokcumasna mubus.
Konmpoanu penmeenozpaduu Ha 2-us u 4-usa meceu. 3azyba Ha
Bucouuna Ha MeguaAHOMO MUBUAAHO NAAMO.

Fig. 3. A patient with a fracture of the proximal tibia. Control ra-
diographs of the 2nd and 4th month. Loss of height of the medial
tibial plateau.

There is no doubt that an infectious postoperative
problem in the presence of allografts is catastrophic for
the patient and for hip repair surgery performed by sur-
geon (fig. 4).

Apparently allografts devoided of osteogenic and
osteinductive qualities came out to be weak activators
of regeneration. Rather, they represent tissue expanders
(bone fillers) in which bone substitution does not end
completely. The possibility for the process of bone re-
generation to stop at a level of fiber structures oriented
along the lines of stress is far more possible scenario
than the process of complete bone substitution (pue.5).
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Que4 Tlauuenm c ¢pakmypa na npokcumasna mubus.
Vudekuuosno ycaoknenue. Ekempakuust Ha umnaanma.

Fig.4 A patient with a fracture of the proximal tibia. Infectious
complication. Extraction of the implant.

Ha ocmeoeeHHa gudepenuuauust. bes cbmueHue aueay-
AapHUme asozpadpmu AuweHu om peguua dpakmopu ca
NpuvUHA 32 HENBAHOUEHHAMA peeeHepauust Ha kocm-
Ha mbkan. OnepamuBrama mpaBma 3a ,MuHUMaAHO
MaHunyaupanusm kaempuen npogykm® ce okasBa ne-
gocmampuHa 3a ga ocswiecmBu makaBa konBepcus na
kaempbunama cbgba, ue ga Hacouu cmem kaempunus
pecypc B aunusima Ha naypunomenmua akmuBrocm,
capaHuus 3a kocmua cy6cmumyuus. He cayuatino
Bogewu zenemuuu ce Bppwam kem ocmanasume 8
MuHasomo u Beue noszabpaBenu kcenompancnaanma-
mu, koumo omunoBo moske ga ce okaskam akmyaanu
nopagu Bs3moskHocmma zenemuuno moguduuupana
cBuncka [THK ga cp3gage uoBewko-cBuncka xumepa,
uMyHOAO2UUHO cbBMecmuma ¢ yoBeka u nogxogswa 3a
mpaHcnaanmauus (3).

ANTONOV B., KAMENOV 1., KAIKCHIAN K.

¢due.5 XucmoaoeuueH npenapam
- VB8.4x10 XE. Kocmnua 6uoncus
om 30Ha Ha ocmeonaacmuka ¢ 7
. zoguwna gaBrocm

L Fig s
'”1}%

| -Uv.4x10 HE. Bone biopsy area osteo-
b plasty 7 years lapse
i

The problems here are rooted mostly in “switch-
ing” and activation of mesenchymal stem cell poten-
tial that is taking cascade of osteogenic differentiation.
Undoubtedly acellular allografts deprived of a number
of factors are the cause of poor regeneration of bone
tissue. The operational trauma for “minimum manipu-
lated cell product” is not enough to accomplish such
conversion of cell fate, to direct stem cell resource in
the line of pluripotent activity guarantee for bone sub-
stitution. Not accidentally, leading geneticists return to
the already forgotten xenografts in the past, which again
could be relevant because of the possibility of geneti-
cally modified pig DNA to create a human-pig chimera
immunologically compatible with human and suitable
for transplantation (3).

Histological ~ preparation

x
1
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PE3KOME

Aakpmnama aykcauuss e Bmopama no uecmo-
ma aykcauust na eopnusi kpaunuk. Ilpuema ce, ue
ms HacmbnBa no mpu ocHoBHuU MexaHu3Ma - Baa-
2yCHO-3agHOAAMEPAAEH POMAMOPEH MeXaHU3bM,
BapycHo-3agHOMeguaAeH pOmMamopeH MeXaHU3bM
u mpancoaekpanna ¢ppakmypa-aykcauus. ITo nbp-
Bume gBa mexanusma ce pa3BuBa sagnoramepaana/
3agHOMeguaAHa pomamopHa HecmabuAHOCM UAU
aakpmna aykcauus, kossmo caeg penosuuust moske
ga 6bpge cmabuana uau Hecmabuana. Onpegeasine-
mo Ha cmabuaHocmma Ha cmaBama e om ocHoBHO
3HayeHue 3a peweHuemo 3a NO-HAMambWHOMO Ae-
yeHue - HeonepamuBHo ¢ panno pasgBuskBane uau
onepamuBHno, makap ue sicnu nokasanus Bce owe ne
ca paspabomenu. ITo-uecmume ycaosknenus caeg
aakpmna aykcauus ca kommpakmypa, xponuuna
HecmaOuAaHocm, xemepomonuuHa ocudukauus,
komnpecust na aakpmnust nepB u necmabuanocm
Ha gucmaAHama paguoyAHapHa cmaBa.

IIpocaeguxme 53 nauuenma ¢ ocmpa aakpmnua
HecmaGuanocm; 20 om msx Oaxa aekyBanu neone-
pamuBno, 33 - onepamuBnuo, kamo nokasanusma
3a onepamuBuo AeueHue Oaxa neBwvsmokHocm 3a
sakpuma penosuuusi, HekoHzpyenmHocm caeg 3a-
kpuma penosuuusi, HecmaGuanocm Ha cmaBama 6
ekcmensust u ¢ppakmypu, nokasanu 3a onepamuBuo
aeuernue. OnepamuBHomo aAeueHue ce chcmoewe 6
nocaegoBameano cmabuausupade Ha nppBuunume
u Bmopuynume cmamuyHu cmabuAusamopu Ha Aa-
kpmnama cmaBa go nocmuzane Ha cmabuanocm 6
ekcmensus, neonepamuBaomo - 8 sakpuma peno-
suuusg u makcumaano kpamka umobGuausauus, 3a
npegnoyumase go 7 gHu.

Pesyamamume 6s1xa ouenenu no MEPS u PREE.
Pesyamamume om onepamuBuomo u Heonepamu6B-
HOMO AeueHue Osxa cxogHu, kamo mpaGBa ga ce
uma npegBug, ye onepamuBuo 6s1xa aekyBanu nauu-
enmu ¢ no-meskku mpaBmu (Bkalouumeano noumu
Bcuuku nauuenmu ¢ ppakmypu-aykcauuu) u necma-
Ouanocm Ha Aakpmuama cmaBa 8 ekcmensus.
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ABSTRACT

Elbow dislocation is the second most common
dislocation of the upper extremity. There are three
main patterns of elbow instability - valgus poste-
rolateral rotatory instability, varus posteromedial
rotatory instability and transolecranon fracture-
dislocation. The first 2 are the patterns of the pos-
terolateral/posteromedial rotatory instability and
posterior elbow dislocation, which, once reduced,
can be either stable, or unstable. The stability test-
ing of the joint is of paramount importance for the
further treatment - non-operative with early motion
or operative, although we still lack exact criteria.
The most common complications after elbow dislo-
cations are stiffness, chronic instability, heterotopic
ossification, ulnar nerve compression and instabil-
ity of the distal radioulnar joint instability.

We followed 53 patients with acute elbow insta-
bility; 20 were treated non-operatively, 33 - opera-
tively. The indications for operative treatment were
inability to achieve closed reduction, post-reduction
incongruity, extension instability and fracture-dislo-
cations, eligible for operative treatment. The opera-
tive treatment consisted of step-by-step repair of the
primary and secondary static stabilizers of the elbow
until stability in full extension was achieved, the
non-operative - in closed reduction and short im-
mobilization - preferably for 7 days.

The results were evaluated with the MEPS and
PREE. The results from operative and non-operative
treatment were comparable, having in mind that
eligible for operative treatment were patients with
more severe trauma (including most of the fracture-
dislocations) and elbow instability.
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CbKPALLLEEHNA

LCL - aamepanaen koramepaaen auzamenm

LRCL - ramepaaen paguasen koaamepaaen aAuzameHm
LUCL - ramepaaen yanapen koaamepasen auzamenm
ACL - akuecopen koaamepasen auzamenm

AL - anyaapen AuzamMenm

MCL - meguanen koaamepaaen auzamenmapen komnaeke
AMCL - npegen meguaaen konamepasen aucamenm
PMCL - 3agen meguaaen koramepaaen aAuzamenm

PLRI - 3agHO-Aamepaana pomamopHa HecmabuaHOCm
VPMRI - BapycHa 3agHO-MeguaAHa pomamopHa HeCmabuAHOCM
TOFD - mpancoaekpanna ¢pakmypa-aykcauus

MEPS - Mayo Elbow Performance Score

PREE - Patient Rated Elbow Evaluation

yBO4

Anamowmus u 6uomexanuka

Aakpmsm uMa cmamuyHU U gUHAMUYHU CMabuAu-
samopu. [TppBuynume cmamuynu cmabuausamopu ca
mpu - kocmnama cmpykmypa na yanoxymepaanama
cmaBa, Mmeguaanussm koaramepaaen auzamenm u Aame-
pasnussm koaamepaaeH Auzamenm, 0COGEHO yAHapHa-
ma My vyacm.

Bmopuunume cmamuynu cmabuauzamopu ca eaa-
Bama Ha paguyca, o6womo ¢aekcopHo-npoHamopro
cyxokuaue u obwomo ekcmensopno cyxokuaue, kak-
mo u cmaBuama kancyaa. IJunamuynume cmabuausa-
mopu BkalouBam myckyaume, koumo kpvcmocBam
Asakpmnama cmaBa u ynpasknsBam cuau na komnpe-
cust B Hest, kamo nau-8askHu ca m. anconeus, m. triceps
brachii u m. brachialis.[1]

Aamepaanusm koaamepaaen aueamenmapen kom-
naekc ce cbcmou om 4 komnonenma: AamepaseH pa-
guasen koaamepasen auecamenm (LRCL), rnamepasen
yanapen koaamepasen aucamenm (LUCL), akuecopen
AamepaaeH koramepaaen auzamenm (ACL) u anyaapen
auzamenm (AL) (pue. 1). [2]

Axnecopen maTepaneH
K0JIaTePalIeH JIHF aMeHT

JlaTepaieH yaHapeH K0T epaieH JIHT aMeHT

Quz. 1 Aamepaaen koaamepaaen auzamenmapen komnaekce

ABBREVIATIONS

LCL - Lateral collateral ligament

LRCL - Lateral radial collateral ligament
LUCL - Lateral ulnar collateral ligament
ACL - Accessory collateral ligament

AL - Annular ligament

MCL - Medial collateral ligament

AMCL - Anterior medial collateral ligament
PMCL - Posterior medial collateral ligament
PLRI - posterolateral rotatory instability
VPMRI - Varus posteromedial rotatory instability
TOFD - Transolecranon fracture-dislocation
MEPS - Mayo Elbow Performance Score
PREE - Patient Rated Elbow Evaluation

BACKGROUND

Anatomy and biomechanics

The elbow has both static and dynamic constraints.
The three primary static constraints to elbow instability
are the ulnohumeral articulation, the medial collateral
ligament, and the lateral collateral ligament, especially
the ulnar part of the lateral collateral ligament. The
secondary constraints include the radial head, the com-
mon flexor and extensor origins, and the capsule. The
dynamic stabilizers include the muscles that cross the
elbow joint and produce compressive forces at the ar-
ticulation. The anconeus, triceps, and brachialis are the
most important muscles in this regard. [1]

The lateral collateral ligament consists of 3 compo-
nents: lateral radial collateral ligament (LCL), Bateral
ulnar collateral ligament (LUCL), accessory collateral
ligament (ACL) and annular ligament (AL) (fig. 1). [2]

Lateral (radial)
collateral ligament

Annular
ligament Accessory lateral

collateral ligament

Lateral ulnar collateral ligament

Fig. 1 Lateral collateral ligament
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In vivo npoyuBane na Moritomo et al. nokasBa, ue
usoMempuyHama mouka Ha AamepaaHus yaHapen ko-
AamepaAeH AuzaMeHm ce Hamupa 2 MM npokcuMasHO
om ueHmbpa Ha kpbea, 06xBawawy, capitulum humeri
Ha npoduaHa penmeeHnozpadust.[3]

Meguasnusm koaamepasen aucamenmapen kom-
naeke (MCL) ce cbcmou om 3 eaeMenma: npegeH cHon
(AMCL), sagen cnon (PMCL) u mpansBepsasen Auea-
menm (auecamenm Ha Cooper) (dpue. 2).

Tipepen con

3anen cron

Tpasceepsanen
mramer

Que. 2 Meguanen konamepaaen auzamenmapen komnaekc

OcnoBrusm cmabuausamop cpewty Baaeyc e npeg-
Husgm cHon, kotimo ce 3aaaBs 3a tuberculum ligamenti
collaterale mediale na processus coronoideus ulnae u
epicondylus medialis humeri 8 npegno-goanama my
yacm.[4]

TpancBepsaanusm auzamenm ne kppcmocBa cma-
Bama u HaMa omHowenue kbM cmabuanocmma U.

MEXAHN3MWN HA AAKbTHATA AYKCA-
LA

Aakpmna Hecmabuanocm ce pasBuBa no 3 ocnoBnu
MeXaHu3Ma:

- Baazycen s3sagHOAamepaseH-pomamopeH (3agHa
aykcauus, y’kacna mpuaga) - PLRI;

- Bapycen sagHomeguaseH pomamopeH (ppakmy-
pa Ha npegHoMeguaaHama ¢acemka Ha koponouga ¢
pynmypa Ha AamepaAaHusi AuzameHmapen komnaekc)
- VPMRT;

- mpancoaekpanna ppakmypa-aykcauus - TOFD.[5]

a) PLRI. TTo mosu mexanuspm HacmbnBa paskbc-
Bane na kocmno-mekompkannua kpbe na Horii, npoe-
pecupawo om aamepasHo kbm meguaano 8 3 cmagus
(¢ue. 3). B cmaguti 1 aamepaanusim koaamepaaen au-
2amenm ce paskpcBa uacmuuno uau Hanbano (LUCL

50

In vivo study by Moritomo et al. Shows that the iso-
metric point of the LUCL sits 2 mm proximally of the
center of the capitellum circle on the lateral X-ray. [3]

The medial collateral ligament (MCL) consists of
3 elements: anterior bundle (AMCL), posterior bundle
(PMCL) and transverse ligament (Cooper’s) (fig. 2).

Anterior band

Posterior band

Transverse
ligament
of Cooper

7 z”[é;;—,:.: -

Fig. 2 Medial collateral ligament

The main stabilizer against valgus stress is the ante-
rior bundle, spanning between the sublime tubercle of
the ulna and the antero-inferior surface of the medial
epicondyle. [4]

The transverse ligament does not cross the elbow
joint and has no effect on its stability.

MECHANISMS OF ELBOW DISLOCATION

There are three main patterns of elbow instability:

- posterolateral (posterior dislocation, terrible triad)
- PLRJ;

- varus posteromedial (anteromedial coronoid frac-
ture with lateral collateral ligament complex disruption)
- VPMRI;

- trans-olecranon fracture dislocation - TOFD. [5]

a) The elbow dislocation via posterolateral rotatory
mechanism progresses as a disruption of the circle of
soft tissue or bone, or both, that begins on the lateral
side of the elbow and progresses to the medial side in
three stages (Fig. 3). In stage 1, the lateral collateral liga-
ment is partially or completely disrupted (the ulnar part
is disrupted). This disruption results in posterolateral
rotatory subluxation of the elbow. Stage 2 involves ad-
ditional disruption anteriorly and posteriorly. There is
an incomplete posterolateral dislocation of the elbow.
Stage 3 is subdivided into three parts. In stage 3A, all of
the soft tissues around and including the posterior part
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ce paskscBa 3agpaskumeano), 8 pesyamam na koemo
ce pasBuBa sagHoaamepasHa pomamopHa Hecmabua-
Hocm Ha AakpmHama cmaBa. B cmaguti 2 pynmypa-
ma npoepecupa ¢ paskbcBane Ha npegnama u 3agnama
cmaBna kancyaa u ce pasBuBa sagnoramepaana aykca-
uust cybaykcauus. Cmaguit 3 ce pasgeast Ha 3 nogcma-
gust. B 3A ce paskbcBa sagnusim meguasen koramepaasen
AuzaMenm, kamo no-8asknugam 3a cmabuanocmma Ha
cmaBama npegen MeguaseH koaamepaseH Aucamenm
ocmaBa unmakmen. ToBa Bogu go pasBumue Ha 3agna
Aykcauust no 3agnoramepaseH pomamopeH MeXaHU3bM
okoao unmakmuus AMCL. B cmagui 3B ce paskbcBa
u AMCL u caeg penosuuus ce ycmanoBs8am Bapycha,
Baaeycna u pomamopna necmabuanocm. Cmaguii 3C
cpomBemcmBa Ha nbano Mekompbkanno ,,0zoaBane” na
gucmaaHus xymepyc.[6]

Jamponarepanma
poTaropHa
HecTabwmEocT

Que. 3 Cmaguu na aakpmnama aykcauus

b) Xapakmepnusm 6eaez Ha yBpegume no Bapycen
3agHOMEgUAAHO POMamopeH MexaHusbM e ¢pakmy-
pama Ha npegHoMmeguaaHama ¢acemka Ha koponou-
ga. HamoBapBanemo no Bpeme na mpaBmama Bogu
go 3agHOMeguaAHa pomauusl Ha npegMuwHUUAMa NO
OMHOWEHUE Ha gucmaAHus xymepyc, kakmo u ekcue-
cuBen Bapyc. MeguaaHusm pp6 Ha mpoxaesma ce
Lygps” B npegnomeguasnama ¢pacemka na koponouga,
kamo s uynu, npequsBukBatku pasauuna cmenen na
umnakuus u pasgpo6saBane. [7] Bapycnusm cmpec npe-
gusBukBa aByasus na LCL om aamepaanus kongua na
pamennama kocm u pynmypa na PMCL. O6uuatino
enaBama Ha paguyca ocmaBa unmakmua (pue. 4)

Que. 4 Aakemna
HecmabuaHocm no Bapycen
3agHO-MegUaAHO POmMamopeH
MexaHussM ¢ ppakmypa Ha
npegro-mMeguaanama ¢acemka
Ha proc. coronoideus

of the medial collateral ligament are disrupted, leaving
only the important anterior band (the anterior medial
collateral ligament) intact. This permits posterior dislo-
cation by a posterolateral rotatory mechanism around
the intact anterior band. In stage 3B, the entire medial
collateral complex is disrupted. Varus, valgus, and rota-
tory instability are all present following reduction. Stage
3C corresponds to complete soft-tissue stripping of the
distal humerus. [6]

2 3

1
PLRI Dislocated

0
Reduced
i

Fig. 3 The stages of elbow dislocation

b) The hallmark of the posteromedial rotatory inju-
ries is the anteromedial coronoid

fracture. Loads at the time of injury lead to pos-
teromedial rotation of the forearm relative to the distal
humerus, combined with excessive varus. The medial
trochlea fractures the anteromedial coronoid with dis-
tal displacement and various degrees of impaction and
comminution. [7] Tensile stresses lead to concomitant
avulsion of the humeral origin of the lateral collateral
ligament complex and disruption of the posterior band
of the medial collateral ligament. Most of the time, the
radial head is intact (Fig 4)

Fig. 4 VPMRI of the elbow with-
anteromedial fracture of the coro-
noid

¢) In trans-olecranon fracture-dislocations the dis-
tal humerus is driven across the greater sigmoid of the
ulna, resulting in a fracture of the olecranon with vari-
ous degrees of extension into the coronoid or the proxi-
mal ulnar shaft (fig. 5). Most of the time, ligamentous
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¢) IIpu mpancoaekpanna ppakmypa-aykcauus guc-
MmaAHUsImM XyMepyc, nog geticmBue Ha HacoueHa Ha3ag
cuaa, npegusBukBa ¢pakmypa na oaekpanona, aneca-
skupawia 8 pasauuna cmenen u proc. coronoideus ulnae
uau npokcumaanama yana (pue. 5). O6uknoBeno nec-
mabuanocmma ce gpaku Ha kocmnama yBpega, maka
ue, woM ce pukcupam ppakmypume, He e HeOGXOgUMO
Bp3cmanoBsBane Ha Aucamenmume.

Que. 5 Tpancoaekpanna
¢pakmypna - aykcauus

LLEA

PazpabomBane u BpBeskgane 8 nawama npakmuka-
ma Ha npomokoA 3a AeyeHue Ha nauueHmMume ¢ ocmpa
aakbmHa HecmabuaHOCM.

MATEPUAA N METOON

3a nepuog om 18 meceua ackyBaxme u npocaegu-
xMe 53 nauuenma c ocmpa aakbmha Hecmabuanocm,
cmagupanu kakmo caegBa: 1 nauuenm ¢ aakpmua nec-
mabuanocm no BapyceH 3agHO-MeguaseH pomamopeH
MexaHUu3bM, 1 nauuenm ¢ mpancoaekpanna ppakmypa-
aykcauus u 51 nauuenma c aakpmua Hecmabuanocm
NO 3agHO-AAMEPaAcH POMamopeH MeXaHu3bM (om
msx - 4 nauuenma B8 cmaguit 2 no ODriscoll, 11 8
cmaguil 3A, 29 8 cmaguu 3B u 7 8 cmaguu 3C). 30
om nauuenmume 6s1xa ¢ Auzamenmaphu yBpegu, 23 - ¢
dpakmypu-aykcauuu u auzamenmapnu yBpegu. Onepa-
muBno 6sixa aekyBanu 33 nauuenma (24 ¢ ppakmypu-
aykcauuu, om koumo 10 ¢ yskacna mpuaga, ocmana-
aume 9 - ¢ HecmabuaHU AucamenmapHu yBpegu), 20
- HeonepamuBho. PasnpegeaeHuemo no mexaHusem u
cmaguil Ha aykcauusima 6ewe kakmo caegBa:

25 3 HPLRI2
20 H PLRI 3A
15 PLRI3B  TTuae. 1 OnepamuBho
|
10 7 PLRISC " \ckyBanu nauuenmu -
5+ ] VPMRI
asnpegeaeHue NO MEXaHU3bM
o 0 Torp  PA30PEY
u cmagua
12
10 B PLRI 2
B PLRI 3A

PLRI 3B
H PLRI 3C

VPMRI

TOFD

Huae. 2 HeonepamuBxo
aekyBanu nauuenmu -

pasnpegeaeHue nO MEXaHU3bM

o N B O

u cmagut
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disruption occurs through bony fragments, so that once

the bones are fixed, ligament repair or reconstruction is
not required.

Fig. 5 Transolecranon frac-
ture-dislocation

AIM

To develop and implement in our practice a protocol
for the treatment of patients with acute elbow instabil-

1ty.

MATERIALS AND METHODS

For a period of 18 months we treated and followed 53
patients with acute elbow instability, staged as follows:
1 patient with VPMR elbow dislocation, 1 patient with
transolecranon fracture-dislocation and 51 patients
with PLRI/dislocations (of them - 4 stage 2 patients,
11 stage 3A patients, 29 stage 3B patients and 7 stage
3C patients). Thirty of the patients were with pure liga-
mentous disruptions, 23 - with fracture-dislocations.
Thirty-three patients were treated operatively (24 with
fracture-dislocations, 10 of which with terrible triad in-
jury, the rest 9 - with unstable ligamentous disruptions),
20 - non-operatively. The distribution by mechanism
and stage was as follows:

25 23 PLRI 2
20 H PLRI 3A
15 PLRI 3B
10 7 mpri3c Diag. 1 Operatively treated pa-
5 — — VPMRI  tients - distribution by mecha-
0 - TOFD  nism and stage
HPLRI2
u PLRI 3A

PLRI 3B
H PLRI 3C

VPMRI

TOFD

Diag. 2 Non-operatively treat-
ed patients - distribution by
mechanism and stage

After closed reduction by gentle manipulation of
the elbow beginning with supination and valgus stress,
temporarily recreating the deformity, followed by appli-
cation of traction, varus stress, and pronation simulta-
neously, we test the joint stability in extension. Stable
joints without X-ray traits of subluxation we immobilize
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Caeg nocmueate Ha 3akpuma penosuuust nog aHec-
me3sust upes nbpBoHauarHo noBmapsHe Ha MexaHU3Ma
Ha yBpegama - cynunauust u Baazyc, nocaegBano om
mpakuust, Bapyc u nponauus, npucmsnBaxme kbm
mecmBane Ha cmabuanocmma Ha cmaBama B ekemen-
sust. [Ipu cmabuanocm Ha cmaBama Ge3 Geaesu Ha
cybaykcauus Ha penmeeHozpadusgma umobuAusUpAX-
Mme kpatinuka 8 euncoBa wuna 8 90° 3a 5-7 gnu, caeg
koemo npeouensBaxme cmabuanocmma 8 ekcmen-
sus, kamo mozaBa ouensgBaxme u cmabuanHocmma
Bb8 Bapyc/Baaeyc ¢ uea cmagupane Ha yBpegama no
ODriscoll. ITauuenmume cbc cmabuaHa go nbaHA
ekcmensug cmaBa sanouBaxa panHa pexaGuaumauusi.
[Tpu Haauuue Ha HecmabuaHocm (peaykcauus/cy6ayk-
cauust) mekgy 45 u 140° (kakmo caeg penosuuusma,
maka u Ha 7-u gen), Ha nauueHma ce npegaazawe one-
pamuBHo aeuenue. ITpu Hecmabuanocm B ekcmensua
Meskgy 0 u 45° cmaBama ce umoBuausupawe 3a 06woO
3 go 4 cegmuuu.

[Tokasanusama 3a onepamuBHo aeuenue 6saxa kakmo
caegBa:

1.  HeBwsmosknocm 3a sakpuma penosuuus

2. CmaBna nekonepyemuocm caeg penosuuusima

3. Komnaekcna  aakemna  Hecmabuanocm
(ppakmypu Ha eaaBama na apueBama kocm u proc.
coronoideus), nokasana 3a onepamuBHo AeueHue

4.  HecmaGuanocm 8 ekemensus mekgy 145 u 45°
cAeg penosuuusima uau Ha 7-u ge.[§]

OnepamuBromo aeuenue caegBawe npenoppkume
3a cmabuausupate Ha aakpmHuama cmaBa npu ykacna
mpuaga, a uUMeHHO: cmabuausupane Ha $ppakmypume
Ha processus coronoideus u eaaBama Ha paguyca (npu
Haauuue Ha makuBa), kakmo u peuncepuus na LCL,
nocaegBano om mecmyBane Ha cmabuaHocmma Ha
cmaBama B8 ekcmensusg. Ilpu Haauuue Ha Hecmabua-
Hocm npucmbnBaxme kbm peuncepuust na MCL, npu
nepcucmupase Ha HecmabuaHocmma - kbM BpHWHA

dukcauus (pue. 6).[9]

| 1. naea Ha pagwyc, KopoHowg 1 LCL |

POEL) BHVHORL)

Pl
<

~
2
esewaenvhgesay | O | eseLaenvigeLsa

b

<

HKpait
g
=
2 Que. 6 Anrzopumbm
g 3a XupypeuuHa
v 4 cmabuausauus  npu
|Ex-fix(hinged]| |Kpaﬁ |
ocmpa aakbpmua
HecmabuaHOCm

Pesyamamume om aevyenuemo oueHsBaxme no
Mayo Elbow Performance Score (MEPS)[10] u Patient
Rated Elbow Evaluation (PREE)[11] 30 gnu, 3 u 6 mece-
ua caeg mpaBmama.

in in posterior cast in 90° for 5-7 days, re-assessing the
stability in extension around day 7; at this point we as-
sess the varus/valgus stability by stress-X-rays for stag-
ing after O'Driscoll. The patients with joints, stable in
full extension, were started on early rehabilitation. In
cases of instability (re-dislocation/subluxation) between
45 and 140° (both after reduction and on day 7), the
patients were offered operative treatment. The joints,
which were found to be unstable between 0 and 45°,
were immobilized for additional 2 to 3 weeks.

The indications for operative treatment were as fol-
lows:

1. Inability to achieve closed reduction

2. Post-reduction incongruity

3. Complex elbow instability (radial head, coro-
noid Fx), eligible for operative treatment

4.  Extension instability beyond 45° post-reduction
or on day 7 [§]

The operative treatment follows the recommenda-
tions for joint stabilizations in terrible triad, i.e.: stabili-
zation of the coronoid and radial head fractures (in the
presence of such), and restoration of the LCL, followed
by stability testing. In case of persistent instability we re-
store the MCL, if the instability still persist we stabilize

the joint by external fixation (fig. 6). [9]

|1. Radial head, coronoid and LCL

K995

h 4 v

fva | Gore |

£ £ Fig. 6 Algorithm for

£ v surgical stabilization

\ in acute elbow insta-
[Excfix (hinged) | [Clase |

bility

The results of treatment were evaluated by the Mayo
Elbow Performance Score (MEPS) [10] and the Patient

Rated Elbow Evaluation (PREE) [11] 30 days, 3 and 6
months after the trauma.

RESULTS

All 53 patients were followed clinically and radiologi-
cally for a mean of 12 months (5-18 months). The pa-
tients were grouped as follows: group 1, including all pa-
tients; group 2, including all stage 3B/C patients; group
3, including all stage 3B/C patients with pure ligamen-
tous disruptions. The average flexion of the operatively
treated patients was 138.5 degrees, the average extension
- 11.7 degrees, the average pronation - 77.6 degrees, the
average supination - 82.3 degrees. For the non-operative-
ly treated patients the corresponding values were 137.8
degrees, 2.8 degrees, 82.1 degrees and 85.7 degrees, hav-
ing in mind that the non-operatively treated patients
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PE3YATATWU

Bcuuku 53 nauuenma 6sxa npocaegeru kaunuuno
u penmeenozpadcku 3a cpegen nepuog om 12 meceua
(5-18 meceua). [Tauuenmume 6sxa epynupanu 8 caeg-
Hume epynu: zpyna 1, BkalouBawa Bcuuku nauuenmu;
epyna 2, BkalouBawia Bcuuku navuenmu 8 cmaguu 3 B
u C no ODriscoll, zpyna 3, BkalouBawia nauuenmume
8 cmaguu 3 B u C no ODriscoll ¢ yucmo aueamen-
mapHu yBpegu. Cpegnama ¢aekcus nHa aekyBanume
onepamuBro nauuenmu Gewe 138,5 zpagyca, cpegHa-
ma ekcmensust - 11,7 epagyca, cpegnama npoHauust
- 77,6 epagyca, cpegnama cynuHauus - 82,3 epagyca.
3a aekyBanume neonepamuBro nauuenmu cbomBem-
Hume cmotnocmu 6sxa 137,8 epagyca, 2,8 zpagyca,
82,1 epagyca u 85,7 epagyca, kamo mpsa66a ga ce uma
npegBug, ye HeonepamuBro Gs1xa aekyBanu npegumno
nauuenmu 8 no-aekume cmaguu 2 u 3A, a onepamuB-
HO - npeguMHO nauuenmu 6 no-meskkume cmaguu 3B
u 3C. I[Ipu cpaBusBane na pesyamamume 3a 0o6ema Ha
gBuskenus mekgy aekyBanume onepamuBuo u neone-
pamuBno nauuenmu 8 cmaguu 3B u 3C 6s1xa noayuenu
caegHume pesyamamu (maba. 1):

7.4 83,2
74,9 81,4

Heonepatusro 1273 9,7

OnepatuBHO 135,7 16,9

Taba. 2 O6em gBuskenus npu nauuenmume 8 cmaguu 3B u 3C

BbB Bcaka epyna 6axa cpaBhenu pesyamamume
mekgy aekyBanume onepamuBuo u HeonepamuBhHo
nauuenmu no MEPS u PREE. Pesyamamume ca npeg-
cmaBenu 8 mabauuu 2-7

HeonepatuBHo 71,2 92,6

OnepatMBHO 68 87,2 96,6

Ta6auua 2 MEPS - 8cuuku nauuenmu

HeonepatuBHo 35,7 13,8 8,7

OnepatmBHo 34,7 17 8,7

Ta6auua 3 PREE - Bcuuku nayuenmu

HeonepatuBHo 59 78,8
OnepatuBHO 65,7 84,2 87,9
Ta6auua 4 MEPS - Bcuuku nauuenmu 8 cmaguu 3B/C
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were predominantly in the milder 2 and 3A stages, while
the operatively treated - predominantly in the more se-
vere 3B and 3C stages. The comparison of the range of
motion of the operatively and non-operatively treated 3B

and C stage patients yielded the following results (table 1):

1273 9,7 2.4 83,2
16,9 74,9 81,4

Non-op
Op 135,7

Table 2 ROM of stage 3B and 3C patients

The results of the operatively and non-operatively
treated patients in each group, based on the MEPS and
the PREE, were compared. The results are shown in ta-
bles 2-7

Non-op 71,2 92,6
Op 68 87,2 96,6

Table 2 MEPS - all patients

Non-op 35,7 13,8 8,7
Op 34,7 17 8,7

Table 3 PREE - all patients

Non-op 78,8
Op 65,7 84,2

Table 4 MEPS - all stage 3B/C patients

87,9

Non-op 43,6 25,5
Op 38,3 23,4 16,5
Table 5 PREE - all stage 3B/C patients

Non-op 61 87,5 97,4
Op 71 90,3 93,2
Table 6 MEPS - stage 3B/C patients, purely ligamentous disruptions

Non.op 32,2 19,5
Op 34,9 13,7 9,2

Table 7 PREE - stage 3B/C patients, purely ligamentous disruptions
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HeonepatuBHo 43,6 25,5
OnepatnBHo 38,3 234 16,5

Ta6auua 5 - PREE - Bcuuku navuenmu 8 cmaguu 3B/C

HeonepatuBHa 61 87,5 97,4
OnepatuBHo 71 90,3 93,2

Ta6auua 6 MEPS - nauuenmu 8 cmagut 3B/C, auzamenmaphu
yBpegu

HeonepatnBHo 32,2 19,5
OnepaTMBHO 34,9 13,7 9.2

Ta6auua 7 PREE - nauuenmu 8 cmaguiu 3B/C, auzamenmapnu
yBpegu

Cpegnama npogsa)kumeaHocm Ha umMobuAu3zauusi-
ma Gewe 12,9 gnu 3a neonepamuBho u 13,2 guu 3a one-
pamuBno aekyBanume nauuenmu.

[Tpu neonepamuBuo aekyBanume nauuenmu He
ycmanoBuxme sHayumu ycaokuenus, gokamo npu
onepamuBuo aekyBanume ycmanoBuxme caegHume
ycaoknenust:

*Komnpecus Ha n. ulnaris - 4 (1 neBpoausa ¢ npeg-
Ha MpaHCcno3uuusi)

«Xemepomonuuna ocudukauus - 3 (c 2 apmpoausu)

«Konmpakmypa, naaazawa apmpoausa - 1

«Komnpecus na n. medianus - 1 (npexogna)

OBCb>XOAHE

CmaHngapmHOmMO AevyeHue Ha 3agHama Aakbpmua
aykcauus 6e3 acouuupanu ¢ppakmypu ce ceemou 8 3a-
kpuma penosuuusi, nocaegBana om umobuausauus 3a
2 go 3 cegmuuu.[12,13] Peguua pempocnekmuBuu u
npocnekmuBru gannu nogkpensm cxBawanemo, e
aakpmnuama aykcauus ne e nokasana sa pymunHO xu-
pypeuuno aeuenue.[14,15] Om gpyea cmpana ganHume
om nskoako pempocnekmuBuu cepuu nokasBam, ue
caeg umobuausauus, npogbakaBawa nag 2 cegmuuu,
aakpmnama cmaBa ocmaBa ,,B8mBspgena“ u Goaesne-
Ha.[16, 17] Cpwo maka, nppBuunama peuncepuust Ha
Auzamenmume naloc panHo caegonepamuBuo pasgBu-
%kBane npu nauuenmu ¢ Hecmabuanu aakbmnu ayk-
cauuu Bogu go Gaazonpusimen kauHuuen pesyamam.
[18] ITpocmume aakbpmuu aykcauuu o6uknoBeno ca
cmabuanu u nosBoassBam panno pasgBuskBane. Ako
obaue aakpmuama cmaBa ce cy6aykcupa, aykcupa, uau
konmpoanama penmeenozpadus caeg penosuuusima

The average immobilization was 12.9 days for the
non-operatively and 13.2 days for the operatively treated
patients.

In the non-operatively treated patients we found no
significant complications, while in the operatively treat-
ed the following complications were registered:

*Ulnar nerve compression - 4 (1 release and trans-
position)

*Heterotopic ossification - 3 (with 2 arthrolyses)

+Elbow stiffness, requiring release - 1

*Median nerve compression - 1 (transitory)

DISCUSSION

The standard treatment of posterior dislocation of
the elbow without associated fractures is manipulative
reduction, followed by immobilization for 2 to 3 weeks.
[12, 13] Retrospective and prospective data support the
contention that routine surgery is not helpful in the
treatment of elbow dislocations. [14, 15] On the other
hand, data from retrospective case series suggest that the
elbow is stiffer and more painful if it is immobilized for
longer than two weeks.[16, 17] Also, primary ligament
repair combined with early postoperative exercise pro-
duced satisfactory outcomes in unstable elbow disloca-
tion. [18] Simple elbow dislocation is usually stable and
allows early full ROM. However, if the elbow joint sub-
luxates, dislocates, or shows a non-congruent joint on X-
ray after reduction of the dislocated elbow, the stability
of the joint should be reassessed. If the elbow requires
an extension block of more than 30° to 45° to remain
congruent, ligament repair should be considered as early
exercise is impossible. [19, 20]

Although some authors advocate primary repair of
both LCL and MCL [21], in our series we preferred to do
selective LCL repair with MCL repair only for persistent
instability/subluxation, as assessed on an intraoperative
lateral X-Ray after the LCL repair. Thus, in the opera-
tively treated 33 patients, we performed only 11 repairs
of both the LCL and MCL.

In all groups the results - both for the range of mo-
tion and evaluated by the standard instruments MEPS
and PREE were comparable, which shows that despite
the more severe trauma and the pronounced instability,
necessitating operative treatment, the surgical stabiliza-
tion of the joint leads to recovery, similar to the one
after milder trauma, allowing for early rehabilitation.

The mid-term results of our study show that the early
stability testing - preferably under anesthesia, and stag-
ing of the patients - by day 7, allows for early mobiliza-
tion of the non-operatively treated patients with good
and excellent results at day 30, as well as accurate selec-
tion of the patients for operative treatment. Also, the
operative treatment shows superior early and compara-
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nokasBa nekonepyenmuocm, cmabuanocmma Ha cma-
Bama mpsa6Ba ga ce npeouenu. Ako e neobxogumo ek-
cmeHsusima ga ce ozpanuuu go 30 gu 45°, 3a ga ocmane
cmaBama konepyenmma, caegBa ga ce 06cbgu xupyp-
euyHo Bp3cmanoBsBane Ha AuzaMeHmapHUs anapam,
sawomo B npomuBen cayuatl pansomo pasgBukBane
e HeBb3moskno. [19, 20]

Makap nskou aBmopu ga npenoppuBam nbspBuu-
Ho Bp3cmanoBsBane na LCL u MCL|21], nue npegno-
yumame ceackmuBromo Bwv3cmanoBsBane na LCL ¢
BpscmanoBsBane na MCL camo npu nepcucmupane
Ha HecmabuaHocmma/cybaykcauus, ouenena Ha uH-
mpaonepamuBua npoduaHa penmeeHozpadust caeg
Bb3cmanoBsBanemo na LCL. Om aekyBanume om Hac
onepamuBHo 33 nauuenma, camo npu 11 ce nHaaoku
Bb3cmanoBsaBane kakmo na LCL, maka u na MCL.

Bb8 Bcuuku epynu pesyamamume - kakmo no om-
HOweHue Ha obema gBuskenus, maka u ouenenume
ype3 cmaHgapmuume uacmpymenmu MEPS u PREE
ca cxognu, koemo 208opu, ue Bonpeku no-mekkama
mpaBma u Haauuuemo Ha uspasena aakbmHa Hecma-
BuaHOoCm, HaAaazawia onepamuBHO AeveHue, XUpyp-
euuHOmMO cmabuausupade Ha cmaBama Bogu go Bbs-
cmanoBsBaune, cxoguo ¢ moBa npu no-acka mpaBma,
nosBoasBawa panHa pexabuaumauus.

CpegHocpoyHUme pesyaAmamu om Hawemo Npoyy-
Bane nokasBam, ue pannomo onpegeasiHe Ha cmabua-
Hocmma Ha Aakbmuama cmaBa, 3a npegnouumase nog
anecmesust, kakmo u cmagupanemo Ha nauuenmume
- go 7-us gen, no3BoasBa sanouBanemo Ha paHHO pas-
gBuskBane na neonepamuBuo aekyBanume nauuenmu
€ gobpu u omauvyHU pesyamamu owe Ha 30-us gen,
kakmo u mouen nog6op Ha nauuenmume, nokasanu
3a onepamuBHo aeuenue. Cpwo maka onepamuBromo
aeuerue nokasBa cpaBrumMu pesyamamu ¢ mesu om He-
onepamuBHomo aeuenue, noneke gaBa Bp3mosknocm
3a panHo pasgBuskBane.
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