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The Follow-up Results of Anterior Cruciate Ligament Reconstruction
Using The Flexible Reamer

In Jung Chae, M.D., Joon Ho Wang, M .D., Gi Won Choi, M.D., Dong |k Song, M.D.

Department of Orthopedic Surgery, Korea University Hospital, Seoul, Korea

Purpose: The purpose of this study is to evaluate the clinical results of the function and stability of ACL reconstruction using the
flexible reamer.

Materials and Methods: We reviewed 98 patients who taken ACL reconstruction using the flexible reamer from March, 1999 to
May, 2004. And the follow-up period was more than 12 months in all cases. We used the subjective tests including Lysholm knee
score and 2000 International Knee Documentation Committee (IKDC) subjective knee score, and the objective tests such as anterior
drawer test, Lachman test, pivot shift test, and KT-2000 arthrometer to evaluate the clinical results.

Results: In the range of motion of the affected knee, the extension deficit more than 5 degree was 8 cases preoperatively and 1
case postoperatively. The flexion deficit more than 5 degree was 12 cases preoperatively and 2 cases postoperatively. The mean
Lysholm knee score was 61.3 point (£3.5 SD) preoperatively and 87.7 point (£2.0 SD) postoperatively. The mean 2000
International Knee Documentation Committee (IKDC) subjective knee score was 49 point (£ 3.3 SD) preoperatively and 84 point
(%2.2 SD) postoperatively. 93 cases were more than grade |1 in Lachman test preoperatively and 5 cases postoperatively. 71 cases
were more than grade 11 in pivot shift test preoperatively but 89 cases were negative postoperatively. The mean maxima manual dif-
ference by KT-2000 arthrometer was 6.8 mm (+ 1.9 SD) preoperatively and 1.8 mm (+ 0.8 SD) postoperatively.

Conclusion: ACL reconstruction using the flexible reamer achieved the ideal isometric point of femur and anatomic graft place-
ment, so we could obtain good results, especialy in rotational stability.
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oY 0P| E 0|38 BEEN WY MR} o] K22 FAl 22t - AT 2

Wde] Qs S A B2 §7] AR vl 23] 1. %4 b
hpe A, & F AR Tl A 7 mm HE Ao
B} AF Ede] YR ol AT A= A A oAE  AREE F 4o]7} 20 em, @ v Ael7k 1 em,

d

o Phezhel 35L& Aoslm, UF N XS AR v} vje] Bie] Helrh 15 cm olz vk wle] Aol
17} o170 FER ) el s ol el & 9,10,11 mmel Al ZHAR QAukA] Aztale] A-ga}siT

Aoy 4 &5 1919 AlFH: 7] YA HiElAEE A (Fig. 1). 2 345 A4l w3 9 <kehs]olA 233t
< (notchplasty) & A1 38kaL 3l o, $4 [AA HAAE F3l FHE &4 qRE
Ty @A A= dEIRAEE e s3] Al o] gk EAte] ksl Aol A AFIl o
A gl A1 5= glo] 2= AEiellA] 8N (bur), A g B v BE AAES Al wet Agstgl e
w7 A A7) (full radius resector), 2 %7] (osteotome) S Z SRy £ A5S FA3 T AH e wel
o]-&3}e] A3l glo] &3 o] A1 Ag oA WA= o] Arthrocare (Arthrocare, Austin, TX, USA)E o]
279 FE ddo] WS o -5 A Es] el 5 A $3te] AF3} HES A WsEAY. o] F) =] TAA
7A3}17] o3 = 95 kA AFT WY AAF WS A 571
I3 YEAIALE AP F AY" F 190] +Ys) o] A o] uhp= Aol A3 Fof] AF ¥]d 2] L(Protek,
2 et FE5% FF08 oA e vinE ThsAdo] I tibia drill jig) & °]&3t A&l Bd& Tt vl
o) I3 TS L Aok ol AEE S5 ERAE 120~1255 FF A7) AUZS9] portald E3)
stz AAbEE AAARIY Ades A ) AAEo] oA E2] FH7)o 9= W= F <4W7](Stryker, femoral
aeke fdAy QAupr)E o)gste] AA| FER Y] AT placement guide)& 413t == 2] 4 o)A =
T de e AR e oA HE AT AP s A6 Hol 2 mmZt W& ¢ U A4l beath & FHFAT|L
ot 2 A7 542 AR NA F-AA Anpr|E o]8-8k 1 o] thE]R-2 9] &5l YA AR Zi
WA A AzRIY s 5 3 A A ool No2 roll HAFE 1 m A8 Ze ke g Ao 1
A A3} 55 ¥Aste] Barstaz) 3ol o] v Z29] & Z HE-S beath T2 FHo] Y1
beath& A4 HEFE AR A FAZF oA g 3
CHah 2 2 beath T& AAsISTE WS HHA HAE ZA2FA

FA HALe] ] Fdo] &3 gbol oA slaL, HF

E oA 19999 39H¥ 2004 54 71A] BF 12399 g 53l grasperg Yol 4 Yol sl A e
A7) AR s At 1 F AAAE 7 B gto g oA ki o]ojA 1 m Ze]9 Nob
ol 7% 54919k FH“’XP]"’HQ} 2L FHkelt) o) &A1 "'H?]' roll HALE ¥ 8 Ao] 18&E ukse] AF g vte g

o Sl e AR 62, 1 o) FAIEA] < No.2 HA}Le] a2jol] 23k 90 No.2 HAS e 99
S AL E F 98HE R FAs AT Foll A FFoldA Nobs HA} 44 HiE =2 v A st
982l F A} 67 27} 313 low i A% 32.8 olFA A= EdlAFE HEZR oA o HAE
A (15~604]) STk, FA] B2 71702 12704 el A 57704 71A] RHE Fol o] HALE whe} o] 423 22 719 w4 vt
B 210EoIgl e, AHER oAzl e e FFopdEI A 715 gol drPrle] & F-2e] tiEE F90 g= w7l ’&
o] 58%l, F-s/E-&°] 213 (5% 183, A7} 38, §F AR F, AL FEellA B S Thsha S d Al
R kol 13¥], 5 A=Al 6%t 4 WA ¥+ A A7IEA Arks st diE] FEdEo) dis) AE A4
ol A7 EAe] TTHIE TP e, A 5l I == A% skt (Fig 2).
ARzt 12#), G2 5 e s Azt 9 <) A°]°d‘:} AGHNA S8 A 2JA7A SRk sty
T AL R YS wA A &) 1638, WS SHAEALE w2t Avpr| & AR A HEE HEE 235
SHAd E4o] 159, 25 A A3 —f‘:— o] 113, % o} A= "EE EEE T o, tiEF 49157 dE
S i dEE &) sHlle F 213:“—4 WS et No.5 Al No.2 AP A& yre = yo A siivt. =
DT LFF LA, B 1690 9% DY AT L E5 WO b No2 Aol o]4418] IR AL No2 WA
HellAe Eas Aldstsle "]'“17‘] s it d= S HEF AelA et A S YA sha AR
L2 1039k S A A= S 1EE B AAlEE A g oA wet oA 2, - -=2, AAEAS
ekt WS S5 42 Grade I°] 6¥], Grade 11 Rigid Fix (Mitek, Johnson & Johnson, USA)&E HFokE
7} 9| em 158 B4 BEA 2| 58 Al < FAWLE HEE oA HE I YA o)Azl |

13l ok 9l A4S 7)ol QAT ¥ 25 1be) FHE 7
St SRS A B3 AR R Fol AYL &
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Fig. 1. The photography shows flexible reamer with 20 cm
length.

A A +F(closed chain exercise) ! 0E914 50%
oJ 2] vy 2™ (mini squatting) & 3-&-3}527 27)
A5E AU AP A 55 551 glo] AW = ¥ 3
NG 5E] Fsl el A A AP A 5, whEA A7) 9 S

9 s&s5gith. & F AN E 27 dgslglem 2
HE Hrlste] A4S 80% ©14 S| S Fd & F A=
ZFor BHE 5835l
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W Hrke e AT &3 1Y, 1Y, 6719, 194
2 FF FAR O A= on] T HYries
Knee Score¥} 2000 International Knee Documentation
(IKDC) Subject Knee Score® AH-3} 3, 3= 9riz
= ¥4 %5 898 A A9 A4 Lachman F A}
Lateral pivot shift 71 A}, 28] ZKT-2000 arthrometers
o]- g3 v A A9 zto)E FA 3

Lysholm

2 o

P 5 W= A 24 & A 3~5571 8%, 6~8%
7} 4%, 10% o]4e] 49e)gler] & & 1= 3~5%7} 1
%, 6~8%7} 1% 22 96T oIl A Al &Ale] 3% o]3tE 24
L;4°*E}(Ta|o1e D. 23 242 ¢ 4 0~5%7} 24, 6~15%
7} 59, 15% o] uo] 7919 e & F 194 0~557} 11,
6~15%7} 27, 155 o|4+e] 25 248 Kol 9= 9%l
(Table 2). —7—3'&75'-‘. ZA2} &, Lysholm score= & & H¥
61.3%(£3.5 SD)IA & ¥ 19l 87.74(£2.0 SD & F
7kElo] BAIA o g ov] Q= SVt 2AE BE 5 U
t}(paired sample T-test, P<0.01),(Table 3). 2000
IKDC 34 €34 A < A 4 494 (£3.3 SD) |
A % F 1991 843 (£2.2 SD) 2.2 F7ls]o] FASH o=

Fig. 2. The photography shows notchplasty with the flexible reamer in the hyper extension of the knee.



o

oY 0P| E 0|Se BEAEA Y MR} Qo) K22 FAl 22 - AU 2

Table 1. Extension deficit in comparison with the contralateral Table 2. Loss of full flexion in comparison with the contralat-

knee (Cases) era knee (Cases)
3~5 6~10° >10° 0~-5° 6~15° >15°
Preop. 8 4 4 Preop. 2 5 7
1 Mo Postop. 6 3 3 1 Mo Postop. 2 3 4
3 Mo Postop. 5 2 2 3 Mo Postop. 1 3 2
6 Mo Postop. 3 2 1 6 Mo Postop. 1 3 0
1Yr Postop. 1 1 0 1Yr Postop. 1 2 0
Table 3. Results of Lysholm Knee Score (M &= SD)
Score Preop. 1 Mo Postop. 3 Mo Postop. 6 Mo Postop. 1Yr Postop
61.3 70.4 72.2 77 87.7
Average
(£35) (£3.2 (£2.9) (£2.3) (£2.0)
Table 4. Results of 2000 IKDC Subjective Knee Score (M * SD)
Score Preop. 1 Mo Postop. 3 Mo Postop. 6 Mo Postop. 1Yr Postop.
49 65.4 70.2 73 84
Average
(£3.3) (£3.0) (£2.8) (£25) (£22)
Table5. Results of Anterior Drawer Test (Cases)
Grade Preop. 1 Mo Postop. 3 Mo Postop. 6 Mo Postop. 1Yr Postop.
0 0 (0%) 70 (71.4%) 71 (72.4%) 71 (72.4%) 72 (73.4%)
1 16 (16.3%) 25 (25.5%) 24 (24.5%) 23 (23.5%) 21 (21.4%)
2 74 (75.5%) 3(3.1%) 3(3.1%) 4 (4.1%) 5(5.1%)
3 8 (8.2%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Table 6. Results of Lachman Test (Cases)
Grade Preop. 1 Mo Postop. 3 Mo Postop. 6 Mo Postop. 1Yr Postop.
0 0 (0%) 63 (64.3%) 64 (65.3%) 64 (65.3%) 67 (68.4%)
1 5(5.1%) 31 (31.6%) 30 (30.6%) 29 (29.6%) 26 (26.5%)
2 69 (70.4%) 4 (4.1%) 4 (4.1%) 5(5.1%) 5 (5.1%)
3 24 (24.5%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Table 7. Results of Pivot Shift Test (Cases)
Grade Preop. 1 Mo Postop. 3 Mo Postop. 6 Mo Postop. 1Yr Postop.
0 0 (0%) 86 (87.8%) 87 (88.8%) 87 (88.8%) 89 (90.8%)
1 27 (27.6%) 9 (9.2%) 8(8.2%) 7 (7.1%) 5 (5.1%)
2 57 (58.1%) 3(3.1%) 3(3.1%) 4 (4.1%) 4 (4.1%)
3 14 (14.3%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
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ou] Q= F7t 2A4S B & = Y} (paired sample
T-test, P<0.01),(Table 4). 2¥4 AALE Lachman 7
AR} 4 A grade 1°] 59, grade 117} 699, grade 1117} 24
Holglen & ¥ 1499 grade 11 °|Ato] 5o SASH
o2 9u] 9= A 2Ae] HEE YoM (Cochran-man-
tel-Haenszel Test P<0.01),(Table 6). 8 4] HAR}
N4 < A grade 1°] 169, grade 117} 74, grade 1117} 8
wolglon & & 19l grade II o|Ate] 5903l on] £
stx o g ou] 9l= A 2o IEE UH(Cochran-
mantel-Haenszel Test P<0.01),(Table 5). Pivot shift
A= & A grade 1°] 279, grade 117} 579, grade 1117}
147olglen < ¥ 1940 grade II ©]/}e] 4722 FAIS
Mo g ou] 9= ol 7o) H2E U (Cochran—
mantel-Haenszel Test P<0.01),(Table 7). KT-2000
arthrometers ©]8-8 2% A$] SA4A & A 157
o H# A4 2l 6.8mm(+1.9 SD)OIA & F 1139
1.8mm(*0.8 SD)& FAITH g 2Ju] gl 742 270]

2= 9t} (paired sample T—test, P<0.01),(Table 8).
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S A AeeA= AT 5 ey RS
A APl E o83t AA S AR AEjelA o)A
I 22 A7)0 AvpE EAIAEE JPES A5t
olA7e] FEEE R el H%eA drkat 4 9l
on), JYse F EHo] HukalA| o] 2oixwA] o471
AARFD JFe] olFe] A 4 glolA AR %ol o
s B SE gle R G Has) sl SR
T AT AYES TS A T B e
Mozt o3 MY, 34T =, 292 AW portal

= 5% 29Tl don I F AT 2ol wol o) &
E oy AE Hd Y X9 v viEE HdE JE3
SR W 4 gl A tiE ] o)A A A T
AYUAke} oA o] ilo] WE = ke DAEe] B
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CHAF 3 2 1990 32§ 2004 53 7HA| FAd 07| & 0| 8504 MY M} QICH A =S AR 1 o] &
FAIt 7ts ofE 983 a2z SiQct UMA HILE 2o 2™ HALZE Lysholm knee score & 2000
International Knee Documentation Committee (IKDC) subjective knee scoreS 0| &35 20, Z{ LA HAIZ = M4t ™

2 AAR} Lachman &AL, pivot shift AAF 12|10 KT—2000 ar

a2 25 HelE 5k 0|49 AF AM0| & Tofl= 82[0|M & F 18| 2 A 5t 2H 5= o[ A9| £[Cf 25 4
H2 = ™ 122 0M & F 28| 2 24 SIUCH A HALE, Lyshom = £ Mol B 61.38 (£3.5SD)0IM &
%0 87.78(+2.0 SD)2 2 A2 11, IKDC subjective knee score® & & Hi 498 (3.3 SD)HM & & 84F (+
2.2SD)2 2 SME[AUCE HEA HAL F, Lachman ZAHY grade |l 0| &S] HE HMe|E 2Ol A= = ® 9320M =
= 52 ZASIU2H pivot shift AR = & 7130IA grade Il O| &2 YN AHAS EF L= T 42 A7+ 89
BTt EEBF KT—2000 arthrometer AAHS 8510 AZ0| z|Ch MY M| X0|= & ™ B 6.8 mm (£1.9 SD)OIM =
FHA1.8mm (+0.8 SD) 2 SAT|ACE

HE: RUY AHANY|E 0| S UMK HASE & & YSsHENE HACH, S5 SE0| 5|H oY g ¢
2 £ AAT i 0| = O|AZSS Hrt ol FEHE QI 2X[0f O|AAZ 4= UM HEY A2 AtREICE

MOl EHof: M Xt QICH M=, CHE| 27 = g8 =, |9 A

thrometerE O| &5t
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