14 oYY o ap AEXOGY &Y

HEEY MY MR AHE 29 ME X2 Sy
AHUHT e FYse Ty

LI BN

AL

A
S

AP Ange] BEE FHE WAT pivot shift A4S ARk, Wy A
2 nzsn, BYLEUAS ANsln, & ¥ o/-UE BAY BAE Has A=S
o 4 Aol £E5F0Z BANTIE Rolth T oldF BEE o] e
AG A2E oA Afe el fewA, FAld $BAS DYFoRH ok ¥
142 Hasjeob Bt

3
=1
A

1. 9AIE Ul E

191742 GrovesPE Hx=2 AW 4A0d AA €& APsdx, 1963 Jones §°<
247 5% 1/3% o143t A% AARNY AAES ARt ATAARIA AdsF
FA A £ A e A A 3" AAS AR, A v e REANFZ2
222 ZaA st 2N & F &Fd 2T YoM 6573 A3A A FECE 1
AslFck. FA Ad ARG &7 Adg AR A FA &4 S £l
gzt A & F 2o £BE %, 28 23, 94 852 o4 E AA G o]
nABe otz Qs AFel= Aol Wa dvkn A7 S|t adA € ¥ 2719 &
A £ode] 44 AAS AL F gl A, €34 2T A S8 £354 a2
1A AT A, FHEdF € F 5ol Utk

197040 Tl olAR S B3I §ioted ¢ AA, 53] AL 2719 e A
< 2R stgnt. =F olde FEL &l & F 65 ol Ax B 1S AN
th & F o]yzlo] ¥ 9 2] Fapr} sEIAA o] Ay Frkn AAGP, o]4A
& & F 27lde AFY0) 3, & F F 3~hg o|Fo] AEAF Y] AL ¢ ¢
& 9+ oz gt 1980ddiole A A AAARIY AdES 4THoE AlF
o FA470 $£% dgern, € A AYF o] AVldE A X e FHo| HA
gttt A 19894 olHdle AW & 5F, &/-UE IS, HEHART A% €
BARA Feo| Be P Fo] Hu HU. FHIde 7] AY N5 WFe g Hslsi
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et 19909 Shelbourne $¥& 443 4719 Wi} old 7i&3ld A8 8=

5 il
F&F 274 £3%de] g9d AAE de & A, € F AY A59 WUIE FFSIACT.
7H58E A Xz 9d¥e £A3Y AT A 27 Y5F fAelq. =¥
2377 Boe ARz 73Azich

Shelbourned 714318 A& A ge o|¥EE 1%
2 3k M A AR B EXE &4 olHe 85 F£FO2 IEI}n &7
o A4 £EHY, ¥ a8z AFAHE 3B d= Aol

2. 0| A 2| MAHsIX Hizl

Atz BHANA 3B Zr|dA A o] Al o] AA7} opEt o2 1
EoA AT} Lambert® e 337, Huegel® Indelicato®& 6~8570] 34 &L
a4 fol doldtia 3tk Kurosaka 592 3~47€dle ¢FAQA Ang /3
o] dojdriz &gt Noyes 52€ 14~15 mme Z-&/0A-Zol4L 344 AW A
e 175% AEe] AAAL 7k, 10 mme oA 125%9 Y& 7Rz
sttt ol AL AHEtd Hels Aved 27lde Ad "1°47<}1E7P Zadht, FAE e
2 ZA=7F Z71 stA 8. 7] A AdZ = Hgae] dRle T84 Ate) o]HE
o A AP A Auid Aol whdHF Ao hﬂi}—a— £ 4 k. 83 &%
oz FHAA4HA 1 oA AFHAFAMe AT Ad Fxo FELE B,
Clancy $"2 10 mm9 ©|21e & & /MLl Bde) 57%, 671490l 56%, 9~1270¥
of 87%<] 4Ald8 < 3| Egrin st

3.0|Al | M EEIX 3|

A AR AAFe] YESH Hsle Agole A3 ANzAS gv, SURER
< 53 A o] FXE Tl o3 4o Jou, 4~6F Fol= o]HEY AN
B 284 At APEct, o489 ahgl(synovialization)7t A& He 272 EJ
W2 d3AYA vge] AZrt gk v 3 A X2 RE Y] AESH S oA
B 71493 Aoz Held, d{ AP Fejd, Asiehy, AHEA Wzz A
o] QlrhEl WAL o). Fe skl Wile AX9 ey £ &F, wAAd, dod
(glycosaminoglycan) ZAjo]l A4 AAzlIdle] R} v|&3hA W3t Amiel §
Y3 Clancy 7€ ©]48 23L& A&HM AEEE A8t gled, & 3 671 4
SdAze 71 FUzt g1 ddigt(ligamentization) 322 APt .
Arnoczky 5 & ¥ 59 g3 A¥APe] HdETT i, 1'de] 8 wWrA B4
A AR e 724, B/, 2ATH 2go] A gervin st BESH AFA
HH e & F PiEaA 3d F& 1 o] 7I3to] Hy fAdenh
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Noyes 5%¢ tl2ze] 94 Z5o] APAAARS] Ho 8139 50% F=AA % )
Ackn st A A ARG ol4EL, AL AFAY AFEAF, 5HLel
BAolMe) 27 FAE Aol s, Wide] Ad) A =S Hojof FTP.

MEX| 2 Al 22{5H0o} B ALE

AN g Al nsol & Algez & A FH], o EY 13, 7] &F, °o14A9 1
Z 74, Closed kinetic chain® Open kinetic chain &% (CKC/OKC), A% 3213
Ax, AASE AFE, BH 7F, &5 A%, @ AF, wA Y, FEHVALE, A
7] Z&&A=F Solt”(Table 1).

Table 1. Rehabilitation Considerations

1. Preoperative rehabilitation
2. Graft fixation

3. Early motion in an “accelerated” protocol
4. Reducing stress the ACL graft
5. Closed kinetic chain versus open kinetic chain exercise
6. Timing of rehabilitation progression
7. Neuromuscular retraining
8. Joint effusion
9. Loss of motion
10. Arthrofibrosis
11. Cross-over effect
12. Continuous passive movement (CPM)
13. Electrical muscle stimulation

1.+ & Zd|

& ARE AZ N8 AFdor Hedl, 344 AW AL &4 Fe FE A
WA BAe FFL sleeis|n W 5 HAE FBLE & stojof It =T UF
AFna g2 2¥ 3 FEL g stn, Y HAS I o I wE
BF2 g2 AR 2AF JAEHI} ol AR A, W4 2y, 4 A
A Fle To2 938 AlFAk

2. 01M g2 1
oNge] mAL HE WMUAE ol g8 Al Asm, A e ¥4
o 1/3% ARl 271 BA £F L AF FHE sFes I Teld elMe |

2 3% £& 3~4714o] o] Fiath.

et ofy
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3. X7 &

Eriksson® Huggmark'%& 5577te] o2 < 40% Ao dEAITRZe &0
By, B 22904 2FHAE A © B2 fFo] T Rt 19929 Fu
Ve Ji&EtE A ABoMe] B 25 HYY BRE & F 2~3F Ao 84 ¢
A AR @S] LA 8F ojllol &H FFolatn ATt

4. 014l e 21E Ao

A Age WEA 452 Has) gta, o|yAd AxF 5ol &SR BEF ok
ot QAN ATAARINE A2 5, & Ad ARE=S] o 20% F=TE W
WP a3 AAEAA A PAARINS HO stFe] dYe AXEE BEE 40
= 2F oA ARA] dEAFLZES o4 Hd AXAA], FNAAR], 29 A=
AW 2], B3 =T AR AR Folvl o] AAe AL Ade F
ABA AsjoF & A= AR,

5. Closed kinetic chainZt Open kinetic chain &

Closed kinetic chain(CKC) %2 283, £33 %57 FAld £33 &50]
dojue Fee] 58 L HFig. 1). €& W Fa8ln ¢7] £%(minisquat), #
AA 871 (cycling), leg press 5ol Ut} vlad Z7] dEAIFL2 Z3Ed A Z=2
Taolth, & hteo] FUHge wEtd 7] #5373, S S A1m, AEA o
slo] Awte 2ol AAE HAas stx, ATAHARINY WZE 4 A71a, S/i-d=E33E
o] 48 A% ZFole Bt U3, 2H 4 719 Aug EAFH, AR AsY
J29 1§ A4E f = do

Open kinetic chain (OKC) €%2 €349 £%°| 133y S3de 539 74
A o] Folxx= el £Folth. AE EW, IEE AW¥EEH(leg extension), H
i 225 (leg curls), Kin-Com AR Z3Le-F Solth 2RIt A X
759 I|dACAE Follok @) o]AL £ 2I30% HANA &A AAATRA F
Zroll A AR AR o] 2 8ol fx3t 3tFo] Adt, 18y 30~45% AH S Fohe Al
T8 OKC 2522 YEHAIFIE @5 255 & 4 Ut

6. HEIANET 2 USRS
Quadriceps setting252 g AlF229 AR A% 23 71%% ¢ A71,
o5 &g ol A HFE Th: AFm, &MF39 £34E T AlFla, &%t
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A& AAH(Fig. 2). Straight leg raising &% 7] AW AAIY Qg =23
oz nWd 289 T (sotonic) +EH BAld UE dEAFIIY T3HA
(isometric) €&°IHFig. 3). AFF23 oA 249 A= 2 e 74 A7
vl AFRst Aol 88 dEAFLE @5 $F(0KO) 2 $A%L Adge] 243
o A AR iRl AdEe 3 30T XA gl AATRe 73
A Hz 2§t

7. ME E Y
Henning & A& g9 ulzrzxzl
AP F£AE, FHZoe BY RIyYPS A
i teo g FAE FedAe AAA
E}7], B3, HR oA 7iH & ger], [
Aoz HAoA ] wE g7 &olet
At & F A 14979 571 £X
AR AT W A, 4 A X
., AR dEAFRZ Y R 23
g, JdA 739 H2g, oA 0= A
o £dd EF0|1, o] | AF Fie
47t & F & A= A e
eWE JLFY REE Fx 257/ e
. P W 0xolAM 90x=elx, 65 Ao 120%, 371
Fig. 1. Closed kinetic chain exercise. Minisquats  9o]] &1x3l AH £LEHYE FBs)l= A
performed against wall initially (wall sits). ot} £E 2oz & I 9Zo A

Patient does not flex beyond 30 degrees. These
are later performed without a wall.

orlrt:l

. Straight raise.

. 2. Quadriceps sets.
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Ag e AR 6], 4~630) AT W £, el Ge), 4~6ALe] BRA
Q ¢5 B A5, 194 £F BAY mE APAAAN B2 B8 I,

8. MHEAZR MEH

Azt Y] 7l1%5ele 71AAQ 7]% (mechanical function)® 3 #H471%
(proprioceptive function)°]l ik, 1 F ¥39] ALHAE st i3 7l%50]
% 8% orld FAHE Aol 71AF 48 (mechanoreceptor)o|th. o] R Qe
B 93 diE FaRe] 2 gom s Qdie] HasHA widdte 2eR 4o
A g}, olAL FA R ZH(joint position sense) T FHLFY Tzt (sensation of
joint motion)& BAIZE. oA AW, A, #AY € 28] A4S 438 AAAN A

Z5E Aus AL} o8 Anse 2|9 2AEE AFF3, CKC &% 2 753
cycling & X7l AAIge s AE & F gl 28y BAM EA, 9HY EE 5
< Ag Z2ae] Fylto) g Ao] Frh.

9. B B E

B4 A2 ARG AR Fol o 12% FA=olM #Z g, QEAFII o
3l oA B3 2 2 959 o] Ak £F 24 Wyege 45, g4 AR AL,
558 QEAIFIE &%, B2 2% (ankle pump), ¥Z i (cryo cuff) E°] 3Urt.

10. 23 Mt

FAEF A Fu 0 st 2235 10 o, FH2F 125 7l A 42
Aostgdem, Irrgang & Harner'™& 11%, Sachs V& 5% ol 23729 7
24%°) g@tin iyt agm AAFN7t SRR} o A% ARE Zejivt,

[o)
o

11. 22 Zx
B AR5 A gl 1ol 471 APAARIY SddMe AdEE AAEA
@1, 3F o]} F&& A FFol Al FHAE 5T Fol APt

12. mit &34

& dele] 5o wHiE e A3EFo] He A& mA&H(crossover effect)
gl3 3th. ok the] dEALSLS AstFEdoa oF 30% 71 E9E ¥ 94E F Uk

-73-



H 144 YorY Y 9 o A EX oo Sy

13. 3 HIIA2S
Continuous passive motion(CPM)71AlE 1970 Salter 7] & =% Ao
84 &5 9 &5 YL S A% RudE &5 WHol(Fig. 4). 13l &4
AZol 9¥S TFstx, AW F3A BE B o, U A 35S o]4
Ao FoJdles 43S k. AFHOE Noyes 552 &dde HF 271 gla, B4
Aot B4 o s Q7 #E AEde F7t glo] T SEHHAE VA £ o &t
A3, O Driscoll 5% @dUe ¥ 2 4299 AAE 3 ARdz Yz
Salter %% &4 o2 AT A2 Fgo wsld TAN /-34S e, B4
dFol 94 T3¢ /M4 e 23 doa s 2 AHS-E B4 Sk 28Y Rosen
522 A9 Aol XAMsn, 2AEA BRleA A F JAn;, A EIA
5 w20 oA o]y £48 £ F dte JFsAE, CPME 34 ¢34 4A1d
TRoA A AAE & 4 g7] e, €3 3 75 32 AA Fojrh @y
F Uthes A, olF o|5x &I glo] AAHQ FaEvt dvke ol FE E°J4 CPM7I7I
o] Ag- W k).

14. E7x7|

A ABA ALEHE RA2E BES 23 R AWE AT Fo2H £33 nzel
g2 st Aol Aozl PPHL Yol a@sﬂf 7% ol4eg o 15~20% o
AR goh £¢3 2 REA ARE Page 248 SR dao Rid 2
£52 #8090 23 2 5440 N Bl B3, 4 ¥etlae ARA o)A
gk 3 RBatelMe A7 A9 gloha gt

15. Q9f

893t HIZ ALz a9 4L
1) 271 3ELE 9 AFHE, 2) 2]
Z 7tA, 3) o]2Ed A=3F F3 24
(2719 A= OKCEF 3A4), 4) =
71 €92 %522 9%3F ¥H M
olA &9 B3l A, 5) nf A4 JF ¥
d 2 AR-25 A% Ans, 6) 25 %
3 ¥4, 7) 2719 CKC2%9 A3, 8)
<% 5ol8 WA £4, 9) 44 A¥
# F4, 10) 7139 9% Bz Aa

ig. 4. Continuous passive motion machine.
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11) 7129 23 dAA A3, 12) 71F I &% Bt} (Table 2). Rubenstein
53} Shelbourne 52 #ate] Yojo} E5x, 87FEE A §AE HHex,
& Ao AF N8E Folo #4 EFEH) dEAFRIY 2EE 4L o, At
SAH ez FAHog Fuyl @ Y7ix] $£4& 47 € A, € F F7IEA wEL
2 A N85S A= HFn, F7] FA & A& FF A0

Table 2. Principles of most current protocols

. Initiation of early ROM and wt bearing

. Early edema control

. Avoidance of excessive stress to the graft (avoiding excessive early open-chain exercise)

. Early hamstring strengthening to provide dynamic joint stability and to decrease strain on
the graft

. Proprioceptive retraining and neuromuscular reeducation

. Muscle strengthening & conditioning

. Incorporation of closed kinetic chain exercise

. Sports-specific agility training
9. Aerobic cardiovascular training

10. A bracing algorithm

11. Criteria-based progression from on level to the next

12. Criteria-based return to athletic activity

SHW N -

00~ N W

ACHA 715 THE =20
(Accelerated rehabilitation program)

Shelbourne® Nitz*e] 7] €34 A, AF¥3, CKC 59 494 A¥ =213
< /e o3 Brh(Table 3). 194 dd &4 FHE 29 A2 Ade 744
' @ &% U9 38D 129 A, £ F AGX R U7 olF, F=ol e ut
29 ZH|, feURo] BHA tu, AF, s1Ee B _7|:7§ 29 & F A 2-r7}
< BHE A A, FA A, TF5H FHEV‘H—.T’— 2EoR IR 2H, ¥
24, 1005 o) de] &3 %‘%‘(Flg. 5). 3&A: & & 3FdA 577K HA EEE 3]
2 oA 22 38 <34 2, A 227, dEF AN, leg press, AAAA B T
o] £% 33}, &F 5ol& &% A3 (Fig. 6). 424 & F 55 UHE A AL A

7R o]H o] 7]t &

2 A ote T8 37l 283 At A58 He &%, 297, 7}
e 27& & ¢ 33, 2% 5017 5% Ag A= b ZAAAA L¥= 7Hest
=3
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Table 3. Accelerated rehabilitation program*

1. Phase I: Time of injury-ACL recon.
1) Regaining full ROM
2) Resolve swelling
3) Review postoperative rehabilitation program
4) Mental preparation for surgery
5) Organize school, work and family schedules for elective ACL reconstruction

2. Phase II: st 2weeks after surgery
1) Obtain full hyperextension
2) Allow wound healing
3) Maintain active quadriceps leg control
4) Decrease swelling
5) Achieve more than 1000 of knee flexion

3. Phase IlI: POD 3wks to Swks
1) Resume a normal gait pattern
2) Obtain full flexion
3) Increase knee bends, step-ups, calf raises, leg press, stair master, bicycle
4) Begin sport-specific activities
4. Phase IV: end of 5th wks~ knee is fully rehab.
1) If strength is adequate, start lat shuffles, carioca, jumping rope, light running

program
2) Continue sport-specific activities and return to competition as rehabilitation
progress allows

Table 4. Crrteria for return to sports™

1. Full ROM

2. No joint effusion

3. Isokinetic test quadriceps strength: 80~90%

4. Isokinetic test hamstring strength: 85~90%

5. One-leg hop test: 85% compared uninvolved leg
6. Minimum 9 months after surgery

€5 B9 /1Fe 1) 94 £59 ¢4 38 2) 3 1F 4, 3) dEAFRIe
S&4 28 ZAAM A3 80~90%, 4) €429 554 28 AV e 85~90%,
5) gtz He HAPE vHE 3723 el 85%, 6) A4 & F Y A, 7) KT-
1000 AAME & AF9} 83} & 9 So|tf(Table 4).
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Fig. 5. A. Patient places heel on rolled towel to aid in knee extension.
Patient may be instructed to push down-ward on quadriceps with
the hands to passively increase extension. B. Prone leg hangs to
increase knee extension. C. Wall slides aid with knee flexion by
utilizing gravity to assist flexion. The patient slowly slides the
foot down the wall until a sustained stretch is felt in the knee. D.
Heel slides. E. The patella is mobilized medially, laterally, and
especially superiorly. F. Extension of knee on stool. G. Lunges.

Fig. 6. A. Lateral step-ups. Patient stands on a stable stair step. The operated leg is bent slowly, lowering the
opposite foot to the floor. Return to the standing position. B. Proprioception with BAPS board.
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AFFa2S] 288 4L e, 8l SAFcEY FAH R FuJF E YA Fe&
A7) 3lx, 5 F A 54A £3-e] SHNAF closed kinetic chain %2 7
Z3 £ T H7)1HQA HEo 2 A XNEE AL F A7] 4] 3lof s Ao F

23}
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