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Reconstruction of Anterior Cruciate Ligament With

Bone-Patellar tendon-Bone Allograft

Churl Hong Chun, M.I)., Byoung Chang T.ee, M.D.,

Young Jin Kim, M.I)., Hwan Duk Yang, M.D.

Department of Orthopaadic Surgery, School of Medicirie,
Wonkwang University, tksan, Korea

ARSTRACT : Purpase : Fhe puipose al 1hie study was ta evalnaie (he ¢linical results of bane-parella fen

don-kane(B-PTR) allografi for ACL recenstruction withaul mechamcal tensioning device

Material and Methad : Forty-six knees in 43 patieniv were reviewed and evaluated wilh suhjeclive cvalu-

aticn, phjective evaluation. Telos sress arthiameles and medilied Teagin Scoring System. The averape ape at

the time cf operation was 27 yearsiramge. 18-421 and 1he average fallow ng period was 41 manth<(1ange, 22-

79}, Authors recomvtructed ACT. using B-PTR allegraflt which was prepared by 1chydation preoperatively

wilhonl tensioning by mechanical (ensioming device The easion {ar allagrafl was aktaincd by fll flexion

and extension initaoperatively  All aperation were performed arthroscomcally by twe runnel merthod 10 averd

the mismaltching of allngralt 1endon lengih

Result : The madified Feagin Scaring Sysiem revealed 36 cases(84 7%) with excellent ar geod resnlte and

7 cases(15.3%) wiih fair o poor results. The mean tollew-up [yshalm Knee Scare was 84. Telos arthrometer

revealed 41 caces had an injured-ta-uninjured difference af & mm or less(mean 2 2mm). The range of metian

af knee was nearly narmal and there was na extension lag in any cases al last [ollow up.

Conclusion : Clinical results using B-PTRB allograft <howed less morbidity than B-PTR amografl The

intraoperative fensioning meihod by [ull flexion and extensian withoul mechanical fensianing deviee was nol

bad. Therefore. B PTR allografit is a goad suhetitute marerial in reconstruction af the ACL .
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AEshE) 52 0% Az T-£/73-29 Tutoplast™
(BIODYNAMICS INTERNATIONAL. Deuls-
chland) & % 30& el g4 Kebrolin®) & 4

e e e Asdgel B ATES AR B9LG

A AAZ o33 A= FA skt
2) #edd o A
A4S doflz AY F dE PR AYHE 2E
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A73stel A #HPAEL S5, FE =l Fu oHely
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AlYetsr, olA-AF Eld Zole] EUA(grali-
funnel lenglh mismatch) g$lol Az3 AL
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3, A e "o g slo]lm & o]isled k] S
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sta, =A diElE sldtge ghl oz 9xE F
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Telos stress arthrometerd o|§3}od 20 lbs ¥
S AWAS) GNE AFHo AL £ F
7% #7l% modilied Feagin Scoring System

& olguisich,

A o}
A AR

€ Fol gL 40aAA righiA agtn 5ol
NA G wEol} Ads L¥ A Grrel BARA
o] L}E}kkov-i Teflal At F4azs A) owg/tg_g- ¥
el £ ¥ 20204 £ Ao 5ol t5dlen
l8a4lol]/‘=—1-1: & A LTyt okg AEe L£Eo
7Feia, SHdAe oW ¥Ex vHEdA Xl
e sielolvt 34 #3, §& FF 5 1dd
NE HolA okeh,
A #HFL 60"Holg et
% Aol ulzle] 243 =712 £2 HAIE Hyod
(Table 1), TAZFol & 907 ol &
(excellenl), 80-89% AelZ ¥ (good), 70-79
A Aol E L?_%'(fair). 60-69% AtelE E=(poor)
o2 FEI b, 24 249, %3 152, EE 64,
=% 13E _‘ri?:lq'.

(Subjective evaluation)

Lysholmn Knee Scorex &

Table 1. Subjcctive Evaluauon

No of knees

Qverali
Normal 24
Improved 15
Same G
Warke 1
Chving Way
Nane 40
Rare/sporie (&

QOccasional/sparts
Fregueni/sparts 1
ARilily Lo return (o athletics

Able 10 return (o (ull 20
Able 1a return ia lower level I8
Nao spaorts b
[gsholm knee Score{mean scere)
Instability(25) 22
Pain (25) 19
T acking (35) i3
Swelling {10) B
Supporr (5) 3
Limp {5) 5
Stairs (10) b
Sqnaiing (5) 4

tatal (100) [4

zAWP A A7 g4dez

2. #33 A E(Objective evaluation)

Lachman ZAA4A ZAA Zi dlasted £ A
grade 1 7#l. grade Il 253 2 grade 1117} 143
olgden} ZAM2 AL grade 0. I, I, 17 zkzh
304, 7#. 8. l=eolydrh, Pivel shilt fest4t
BA Z3 wlzslo]l # A trace 3, presenl 40,
guarding 32l & F FARE 4 zero 359
trace 7#, preseni 3z, guarding 1#E ®2id
{Table 2), €34 LE=w = Agols A4S W
AF ZEslgen, FEFH AW = et

3, 4L AA

Telos slress arthramcter® op23 20 lbs &
sl Al AAEA de PAH AZE, = del A
A= wlasted grade 1 9#l, grade 11 23¢,
grade 111 14#fleld, FAAE AoAF= grade 0
238, grade 1 18#2l grade 11 48, grade 111 ]
A2 Ao = Aoy v = AHRF B9,
= A FHF 7. lmolrl AT/ A HF 2 SmB
ALYk (Table 3).

. 443 A

Pivol shiit lest, €34 2%

o

l.Lachman test,

Tahle 2. QObjective Evaluation

Na of knees

Test resull /R Jifl (mm - —
Preaperanve  Follow up
Lachman tesi
0 0 0 30
Grade | 0-5 7 7
Trade 11 5-10 25 8
Grade 7 > 1 14 |
Pivat shilt test
0 1l 35
I'race A 7
Ptesenl 10 3
Guarding i |

“T/R ditf :7 Lefi/Right difference

Table 3. Telos Sthess Arthrameser test

No ol knees

Test result *1./R difi (mm)
Prcoperanive  Follow up
0 0 0 23
Grade 1 0-5 9 18
Grade 11 310 23 4
Girade N >0 14 |

* TR diff ;Teft/Right dilterence
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Z Zt4£, Telos slress arthrameter 4 A9H
E oty WAY BE, $aA4, $E 2Ry 2
68 54 A £F S5 Rueh} Tuiw
E2 52 9EE =AslE mcedified Feagin
Scoring Systemell &3] & ¥ 75 #H7ME dhaf
4 24¥ (52%), % ¥ 154 (33%). BRE
B(13%), 2% 141(2%)9) 23§ qdgich

E=N

ofr

Sd=E0

244 GARAZ 244 HF st AF

sl A ut

B8 IS 0|88 HAXKRIL MZis  MEE 9
At §F5 <329 F5HR FHoZ VHeow,
oA ZHAG AA Zeol uld HEAFZ £ Zol
Semoigle lachman ZHA & £ A grade I,
Telos stress arthromelerg o|-&3t 94 A
4 & A T4m ZolE Holxm Yt (Fig. 1A}, ¥
71 FE o dohAd ARl kW 24 (Fig.
1B)3 i, 2| & by oAFs €4 42748 Holx 9)
Fem, Lysholm Knee Scorezl 577 e|glch, Wl
9z utd4 ol Fgloll diskAlE BREA uidd dFy
ol 7§ ol
3’?8’311]-. 279 F2

AEEL Ay ¥F F-&04-2
3 AtgAldg AMAES A

Fig. I-A_ Prcoperative siress radiagraph
hy arthrometer shows the ldmm
difference in 24 yem ald male
patient with camplete ACL (ear

B. This <agitial cection af MRI
wdicales complete divuption of
the ACL..

C. At follow up 27 manths alter
ACIL recansimetion, arthromeler
shows the 2mm difference.

D. At 24 menihs aller ACL recon
crnction, grafled ligament was
cnvered with synavial mem
hianc. 1ound shape. increased
strength and normal vascular

pattern
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A4 Lachman 74 4 grade I. Telos stress YL EA A=A FFE olAAL ALdlA i)
arthromeler & |43 #Ad ZA 4 2m o= g3 FE A AAo] felsir} FE A 2-2447 A
FA A7 (Fig. 10), 443 #3 4 Lysholm Aol FUAIAHE ot UtH R olzfy EEHMY
Knee Score7l 91do2 34 4A7& 2. =g stoll A= Aol AEI glenz HAEHg EY
A4 £33 £5ULE Belx e FFFEL o) MHE g Aoz AFHALL EE o437
g & F 29 F 2% $AE7 £7A 4 BA4AEQ 9 YA FES HESE A2 gviz den, £
ZiZEel g E9e] U3 AL Kot (Fig. 1D). F 68 A 2% AAZ AAelA S4H LA
& 3t =7 A4V BEgiedd due] FHI @
4l & o] Jasn A ol L ExEA| fbol A
4 AdAAdG FAR £748 AFG T 9o
A7zl o] &H 5 9l X FE2A= AR, LA HAEE Fu|E o|8vted zAZ B Y
e, E-EA-S. W7, oAl w Hkdl AMslx 17.8 Mrads] Zrbdg of &3] AFsled
A4 AZIF «d 7}47} choksAl A=z glect g AR HAFGE HAAY FF AL
-/ 7A-F LA ZErt A AzeldiEd 7P Tutoplasi™2 A-g&ssich
g el SHEIdewt, w3 o] Age T TS AEAR S o83 AYAAAY AAEL € &3
AZAslel Axd z7n4E A& FE oA A £ £34 RoldATt &, SAHo 2 FAlsta, ®
7ha del 2FEA ol g3 AUr, ® F-eMA-FT gk o] Aol 253 AL ofElEe FAHE HAE A
E84AE sl Y VAR AA z7] nZHE 3 ZAE dE 22 AAE 59 A uhgEd
ZAZe A7 6.5m A0 ;MHFT VNAFRGE = p% AE8sA 9x d8e ¥ 5 et
Kurosaka 5'"e] 2, A A#sie] 4Fd FH gtA H Tl FAEZ A4 SelA olFEd e o
9, 0mn 744 FAREQ Kurosaka serew?d $¢t deid ez AAEES ez Aot =z
dol AEZH A o) AR Ago] BEH3} et 2 EdlilEe E-2A-F 57 <1849 HEHele
vt 27t E-EAA-EE o 83 AWAAAY A7 oF 7emolt} Az Al AAIAQIHE] Zoli= 3em o
Al £ FA FPele] zAz7]9] AGE B o Heleg Z-SMA-F2 FF7ol oF dem o] 77
A7 FoI8 £3A- 2R, MDA 3, eNE alell, Y dEed wiez AP 3¢ o 4-7
Zd. 4 & F AL ERE TE UEHATE o TEd FHolo] ZUdX7t ubalsle], ZZEE Holl g
3, AR BES 5o dyTFel XAl 7 de @ 2 FET A= A dAReE RS Az
Aol ok, weld AREL olF HIE Folx 24T F glort olFHY U4 e AfsH ol4-7
£gt Z7d AEAZE AlYste] WE TEE F8F T_d_" ElYd Zolel X glo]l Az} 2ABE & & glo]
25 7hesiAl sk A4 ARAARIUNY T FEE WA E AR
lH g Aol3 27 AFAEdE HPst AAZEE %5 Az o4 g A MA7} Fa3H, 7tE
7hAE glon] A7|7t HIto] FEuvlo] HubA Q] g Alg] Hedpol] BTl AFEIHE o] Fo] A
AAZ BF ol AL AgslA Akt ¥, 2w A9 ZAxe B4E fR#lot & loward F 'l
l Frank 5o €2 alAzdal 207} o| A7 cl dglu) _olAlze] e oAz QM= g Al
remodeling7|zte]l A3 Bacleria & Viral dis- AH Gz A7} Hesidn s Fe A FHL F
ease2| A gl o] Ze}n A Mt A kg Al ol 7del Aol Az S 4
TZ olAAE FF /A7 & AlAAA FE A AAQ Zolgt WL HolFEe Y S 44T Fhs
A ze] ozl =G Wilvl, FAHY 752w Aol dx et zEhv ARAEL TF oldZE
EAsA =5 AR P4 © QqAPHE AA=dG 7t Al Adged @7 AMFERAE A2 F
MY FE oA L wHAX S 4F7] A AAF E Frank §'"e] Fadhulel el & A AL FX
A9l £ dile FAZE HHAIA, o] @I Tl AT Sk ZH4 VA em FHE olE|E3 ZAEA vk
BAZANA o)A AL EFAY I HFHEA EE A A ZAN F S8 T L AAE Tl A
Az ([reeze-drying, Iyophilization)2 -70%¢ AEE A o JdUrk
A EFEAAINE deep-lreczinge Wi AAdzield) AAga M= 3 BaAS 9
Cryopreservalione] AA&s#*'® @it F5 a]4] st 81-94% T & AZHez Haslzm 9low
7ol 4FF 98 elhylene oxide ¥ gamma Laslea wg F-gMA-F oAAME o83 AAE

fry &
irradiation (1.5-2.5 Mrad)& A&a7l® @c Al £ 3 3288 Fx @ A9 A452] 3ol

pricA
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2yl ol4 FAAAsld modilied Feagin
coring System# 23 oldo| F 468 F 397
4. 7% £ ARE ich

Y

=

55 E-SAA-F o|AZ1E o g3 AR ARl
Age 443 #Hrle A7 F-EM7-F o4&
3 uhicl wlal Z AolE BojxX gigtow], L&
g AEfA AxE AL gz, £94 FZ 9
&3S B3 olAZe AL YAdHow 24l
A FA B[R4 Fo ANE Al uiEA A4l
e AHE Al olp stA FAEE A A7l F-
AA-F o)l NAL X E2A EF F-5MA-F o
28 Aol 7158 Rez Auy=le
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2 = £ X AFX| IS AI2SIX| $1 SF Z-SMU-2 0[&H2Z FULUXCIY HUEE Al
g3 ¥ Yo FNE TAIS B9t

i o 9wl EF 2-£2-2 0|AZHE 0|2 UIASIH MUAIXCI] MHUES AMYWE =X T 24
O|AF FA|7} 7H=8l 439, 4622 TR, MHEX X E. Telos stress arthrometer. modified Feagin Scoring
System2 0|25 MLl $2 Al B2 9_121 27MI(18~4a2M]), TR FA| 7(7H2 Q1NB(24~790HE)
O[3t =2 Z-872-3 04U & Mol M2 AZH2H, & B YHRA HIE 0|88 FH2 F
| 4kn. HEZASINAM O/ FEE HWHS UI-‘?-OM 0[AlZHE Ol4lslnl, &E 23 o AHE S8 0/4A
of A FD ZHY LHARE AB3Sle] DHESIC

2 1} : Lysholm knee score= & M 60MOA 24X E 24% Z7}E K. Telos arthrometerE O 2
Bl Mut AEY A Gk AN ARIA 2 ® 71mmoilM & £ 23mmE FAEIACL FA| & sUHEH BEFS
B2 MAO|QD. MM Al 22 PES HO|X| UUSD. modified Feagin Scoring Systemit G O|4M0| 39
2(84.7% 0| °1E-}.
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