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The Outcome of Anterior Cruciate Ligament Reconstruction
in Patients with Meniscal Injury

Kwang Won Lee, M.D., Jae Guk Park, M.D., Yu Hun Jung, M.D.,
Byung Sung Kim, M.D., Ha Yong Kim, M.D., Won Sik Choy, M.D.

Department of Orthopaedic Surgery, Eulii University Hospital, Daejeon, Korea

ABSTRACT: Purpose: To analyze the anterior stability and functional results after the arthroscopic ACL reconstruction and
meniscectomy based on meniscus status at the time of surgery.

Materials and Methods: From October 1997 to October 2002, 78 patients (male 64 female 14) were treated by arthroscopic ACL
reconstruction and meniscectomy and followed more than 12 months (range, 12~72 months, average: 32 months). Average age was
32 years old (range, 18~57 years old). We divided the patients into 4 groups; Both menisci was intact (BMI, control group), lateral
meniscus removed (LMR), medial meniscus removed (MMR) and both menisci removed (BMR). Anterior passive displacement
(objective stability) was estimated using KT-2000 arthrometer under the loading of 151b, 20lb and 3061b and evaluated anterior drawer
test, Lachman test, range of motion, thigh circumference, Functional evaluation system of IKDC, OAK and Lysholm knee score was
used.

Results: Average anterior displacement under the loading of 301b were 2.47 mm, 2.96 mm, 2.96 mm and 3.57 mm in each group
(BMI, LMR, MMR, BMR) and it was statistically significant difference (p<0.05). There is no statistically significant difference in
average anterior displacement under the loading of 151b and 20Ib in each group but it has showed decreasing tendency in meniscal
removed groups. The mean anterior displacement was within 3 mm in 21 cases, 15 cases, 24 cases and 12 cases (total 72 cases, 94%)
under the loading of 151b and 20 cases, 15 cases, 24 cases and 11 cases (total 70 cases, 91%) under the loading 201b of in each group
and postoperative knee joint stability has showed increasing tendency (p>0.05). The mean score was 94.5, 93.2, 92.2 and 90.4 points
in each group and 71 cases (91%) were more than excellent or good with a OAK score and fair results were noted 4 cases in both
meniscal removed group. There were 65 cases (83%) with a Lysholm knee score more than excellent or goed, and IKDC grading
were more than normal or nearly normal in 74 cases (95%) except 4 cases (2 cases in MMR group and 2 cases in BMR group}.

Conclusion: Long-term anterior stability and functional results of a successful ACL reconstruction are affected by the status ol the
menisci ai the time of surgery and KT-2000 anhrometer was good for estimation of objective follow up.
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1. 97 W

19974 10858 20024 108744 £ ¥4 AYgat
dA £3E Ay A ) 4w AGE we BAE
go R stk A dld BRAAS )& A AR ¢
o) AAESE Agsided, A AdE G4 e A9
LA AR o) upel ctlZ22g s AF A4E, wk
B AT @A &2 AAY ol WAL ZIF 215
B AF Z2AZ, S g A2 FAE 25 e
& g A F 2AT 59 4meE Reo 1 o4
M7} 75 7848 Ao sielc)

2. A3 Iy
1) 24 4y

(1) 3 2 44

Ay BEie B 324 (841857 on] AdE 8
T A 649, A 1494k JgE 2xE 100
84, 20Ul 299, 30W 234, 40tk 149], 500 442
257 A%FA 20~3007 Fdeled 2 F 20
a7} 264 2 743 D=7} 3kl

2y =4

2T 2 o] 46M R 7P Bekon] o & &£7E QI
Fo&dol 2303 BEAM 5 22 Qe abo] gkl
wau AFom 913t £Abo] 234k,

3) B &

ok ozl oF viag AZ 159, WS HYP

Aol SuHE XM Mek X dcf st Yo™ @Ak oY =

AF 260 ZEn o) LR AF 1499929 1 9

872 FH A A4 ARE AAF Ao &l F

4 geln vl A E BEeg A9 72 A9siaich
4y 7 F A&7 9 ol &1t

T4 F AA 1FYeA #Hn 2sLelsas JF
23.FAG. 74 F 3F olliel §4 &4 224, 30
8 ojulle} &4 25¢ 2Eln £3E BUFo F2A 3
4 ol el vh =3 3149t

(3) FA713L

H FA) 71 320 (89 12~ 7T ) o1 ATh.

6) & WY R AT

A A2 QY AdES sl Feoa BEAS ol 48t
o AEE g 2 Fuk S-S G AdE oA
AA 9 AF £ dg PG A& AQsaon
oj4 iez & AEstd WAt EEAs U vlolx B
243 ANz 3% (fresh frozen) %F opZw 23
(Achilles Tendon Bone®, Regeneration Technology
Inc., FL, USA)Z Ar2-314c).

5 o daaye Add Po] 25~30 mm. ¥el 20-
25 mm, £°| 14 mm9 FZ SHo| F &5 e
olalHe] ol %% 180~250 mm. AFL 10 mmA L
o o]-§d 0.9% 4gol] Fi 1536 7 A3t
a3 ol an g B o No. 2 Ethibon™ £ ©)
48l Bunnel suture® 8¢}, o4 12 27 10 mm
o] 7 (hole) & S + A7 A2, FE(impinge
mentyl 2Ase] AW Aoje] ojmo} ddg Fgeoles
AE7(burr® osteotomé o235k thE 3 HE
A¥ g(notchplastyg ARG, 533 (isometric
point)s: #sle i elda A Z eldg vhE F ol4]
AL A2 272y A Hde 9472 ojEE E
4 47l 123 F BioscreW (Linvatec Corp, Largo.
FL, USA)E °l&8td 293 nAsidct. oA ge= A
= 90 o]4 A FAd 2URE ¢ 201z AU
q 105 23 A YME o] &§ Yil L H(screw
fixation® Al#slct,

& F 1988 A3 AAL 4AE 4 BE HER3
& sldsiglon & ¥ 24458 UF AR 2AYLES
Aok, SHEY AA & AY Rzl AFREE 5}
Pon, HAAAH FALEL AASY £ F 650 Y &
2 $FHAE Y H3=E 9.

2) H7t 4y

(1) KT-2000 #4 A%7](Knee Ligament
Archrometér KT 2000. MEDmetric Corp..
San Diego)

KT-2000 &3 AE7E o8-8 d5a A4 4= 9
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d AREE AP B WP S 20-3E FJANA E
F 23t 15lb. 201b 222 3012 84E 218L 7t
dld Aak A AelE SHsIAAL o9 B 52 A
AE AN E FHs%U0

2) €34 7% #W7HKnee Functional Test)

IKDC, QAK knee score scale, Lysholm knee
scoring scale? ol &3l &7 715 /e &,

(3 dE AFRe =4

A & dE AL 129 95 B 28 458 gotrr
g8 thElR2) Eal(thigh circunference)® Mg 4
TR 29 10 cmdll £ 8e] AZ5ak AolE Hlw £
Agack.
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1. ¥y 9439 &33e

H% 908 A2 &3 Fus 127U 34 €3
AL WE BUS ASH 9% NEW AE 2T FHY

o] Z}7} 6l(67%, 54.5%) % Wsten, 12Fo)de v
N EABANE UE NET A A FHE &4l
130(76.5%1 Edct & £+ 215 vy A
W EFBME FA 4TI B ST BF 2
B EE R3lcHTable 1).

2. KT-2000 @3 A&7 A}

1511 2122 Qe A JAF a9 A9 rge 4
F AT 1.93 mm, 25 vd# AF FAL 1.90
mm, & o A 27 2.03 mm a3 U9
ey G ZAFel 2.57 mmE B 20IIM T
151 Bl5% Ang 2o, FAAHA grjs ok
(p=0.061 p=0.062) (Table 2). 30lbg] 2AHE 7H¥&
A% W AW d9= 247t 2.47 mm. 2.96 mm,
2.96 mm 281 3.57 mmE reEw A F 2AFolM 9
A A7 EAA Fo4dE 22Ack(p=0.05).

15102 2182 7HAe o A& vjedM 3 mmolst
AYE 2 Y 214(91.3%), 154 (100%), 24-

Table 1. Patierns of Single and Both Meniscal Tear in Fresh and Old ACL tear

ACL* Single tear Both tear
{fresh/old) MM’ (fresh/old) LM! (fresh/old) MM (fresh/old) LM (fresh/old)
Longitudinal
Short 5/4 412 1/l 170
Bucket-Handle 1/9 2/0 2/3
Peripheral 2/1 3/0
Flap 0/1 210 2/0
Transverse 10
Horizontal 3N 2/0 4/3
Complex 172 2/0
Radial 0/1 21
Total 917 11/4 10/4 10/4
* anterior cruciate ligament, " medial meniscus,® lateral meniscus
Table 2. KT-2000 arthrometer side to side difference for 78 patients {objective follow-up)
State Meant SD (mm) Number of patients
of No 15LB 20LB 30LB
I5LB 20LB 30LB
Meniscus <3mm 3-4mm Smm>  <3mm 3-4mm Smm> <3mm 3-4mm Smm>
BMI* 23 193+1.17 2.22+1.28 247147 21 2 20 3 17 4 2
LMR! 15 190+ 038! 2.2+ 068 296% 117 15 13 8 7
MMR' 26 2.03£090 2251074 296+ 1.22 24 2 24 2 20 4 2
BMR? 14 2572109 271x1.14 357 1.76 12 1 | 1 2 | 6 3

* both menisci intact, | lateral meniscus partial or subtotal or total meniscectomies, ! medial meniscus partial or subtotal or total
meniscectomies, * both menisci partial or subtotal or total meniscectomies

— 162 —



b

rE!

(92.3%) 281 124(85.7%R A 92.3%} 44
S rev, 2 F 2 mmeld A#71 164, 114, 194
2gln 7R 67% 20, 20ibolAE 247 204 (87%) ,
156 (100%) . 249(92.3%) 283t 1 1<1(78.6%F #
A 89.7%1 A 2eli 2 mmeld e 22 114, 10
o, 184 2|1 62 HA 58%5 .

FA 710 WE B|RE 92 A4, 151b2] 9L
1S ul ZF o) P& HFE A AL Aols 187
Y mgd A% 217 mm, 2.60 mm, 2.86 mm 28]
32 2.00 mmee, 184E o}4d 3L 1.79 mm.,
1.55 mm, 1.74 mm 23t 2.80 mmAct. 20bE
7t9S w1878y ojwkd F$ 2.56 mm. 2.20 mm,
2.57 mm 223 2.00 mmA o, 187 o}3d 4S5
2.00 mm, 2.20 mm, 2.13 mm Z2& 32 3.00 mmZ
S S 7ol Al whek AW A Bhste A
olxlx zEm vy A AAlEoA A olsho] F7kst

§ZE &ob0) SUE XM g UXF e M2

U4t @ik ol FY 2

= Aol BRS LM B3] 1518} 201b 21 e 187
Yol HF A & R AZ AP E 23]
Z7ksle A8E BAHp=0.046, p=0.056)(Table 3).

X 434 Bt F 340 9b4 Ao &4 s
15lb 2|32 7h3 e W) ASuke] Ael7t 242 2.50 mm.
1.67 mm, 2.11 mm 233 3.25 mm3z, 34 4d
&g 42 1.74 mm, 1.96 mm, 1.96 mm.
a8 2.30 mmyes, 20ibolA gHA Al &4
Z+zt 2.83 mm. 2.00 mm. 2.29 mm 283 3.00
mm, 221 4 ) &4FS 2.00 mm, 2.25 mm.
2.21 mm 2.60 mm& 1519 201be] 913 zeln
F ok Qo E44T B5A gk A el #
v A7 S7kske A¥eld e, A4 9vj= gied
(p-0.05) 151b €1=8e) g4 QAo &4 F ¢S 9t
AT AAZAAAY & F AAxA FAA FAg Aol
£ RAH(p=0.045)(Table 4).

Table 3. KT-2000 arthrometer postoperative side 1o side difference according to postoperative follow up

KT-2000 ISLB 20LB 30LB
{mm) N < 18Mo* > 18Mo < 18Mo > 18Mo < 18Mo > 18Mo
BMrt 2 2.17% 1.46 1.79% 0.97 2.56% 1.42 200t 1.18 26017 240113
N%® (N 14) N9) (N 14) (N9 (N 14)
LMR! (s 260t 0.55 1.55+ 0.69 220t 0.45 2.20+0.79 28013 31012
(N5) N 10} (N5) (N 10} (N 5) (N 10)
; 2.86% 1.07 1,741 0.63 2.57£0.79 2,13+ 07 3.00 1.6 290X 1.1
MMR 26 (N7 (N 19) (N7) (N 19) N7) (N 19)
BMR 14 2.00 2.80+ 1,23 200+ 0.71 3.00£ 1.15 38019 350t 1.6
(N 4) (N 10) (N4) N 10 (N 4) N10)

* follow np month, * both menisci intact, * lateral meniscus partial or subtotal or total meniscectomies, * medial meniscus partial or
subtotal or total meniscectomies, * both menisci partial or subtotal or total meniscectomies

Table 4. KT-2000 arthrometer postoperative side to side difference according to duration*

ISLB 20LB 30LB
KT-2000 - - -
(mm) N Acute Chronic Acute Chronic Acute Chronic
(< 12wk) (> 12wk) (< 12wk) > 12wk) (<12wk) (> 12wk)
BMI* - 1.74x 10.6 2.50%1.38 2.00¢ 1.17 2.83% 147 247+ 1.62 250+ 1.05
N17) N6) (N 17) (N 6) N 17) (N 6)
LMR s 1.96% 0.75 1671 1.15 2.25%+ 0.62 2.001+0.82 271 1,18 4.00
(N12) (N3 (N 12) {(N3) (N12) (N 3)
MMR’ " 1.96x 0.96 2412088 2211078 229+ 0.73 292 1.31  3.00£ (.18
{(N12) (N 14) {N 12) {N 14) (N i2) (N 14)
BMR' 14 230+ 1.16 3.25% 0.5 2.60% 1.26 3.00x 0.82 340 196 4.00+0382
(N 10) (N 4) (N 10) (N 4) (N 10) (N 4)

* time to operation, * both menisci intact,  Jaterat meniscus partial or subtotal or total meniscectomies, * medial meniscus partiat or

subtotal or total meniscectomies, T both menisci partial or subtotal or total meniscectonties
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#5373 Ao Ade A5 Aol 2 1.98 mm,
2.07 mm, 2.19 mm 232 2.79 mmE BA & &
ot34de wBooo wgy @AF AN Hn ALt
o ST Aoy FAF Fode g4
ok (p=0.107). I\ HF A 10E o142 187
¢ ojZel visl AW AA7E FeAshA Zassizn
(p=0.004). &3] ¥& gy AF FAZAH= 187
olghE 2ok 7k AH 1917 ®eick(Table 5).

1518 20108 218 g e o £532 A B¥=
Z F3F AE3e Wy W9 Ao} wkEE AF AAT
A Z2tehe Agkollent 4z BAH o AbolE 99
cHp=0.156. 0.169).

3. =34 7% %7t

OAK £87%2 HsE vela 4F J4E9 94.58, 9]
Z g A2 ZAT 93. 2%, WS g AT AN
g2.28, 291 ¢& e 9 F ZATol 90. 4=
A 774(98%YF 4% o)de] 2aE Bl Lyshlom
7% Mot A4E 2 £ 97 .48, 96.5%, 94.9% 117
3 93.080%128, 734(93. 7%yt %E oldoldr).
Lysholm 7]°5 #7t7} OAK %7l vl&) thd F4) e}
vtou EAA oujs giich B39 A9E 300 43 )
o, 40t 2 1a)(21% ok gk 2 HAD)o)BA] o] g
71zvel AUH olle} ojAte} Fal 242 (ejolat thE ALE
a7 g4 zkel7t 4 om o] deld Bolla] =
(Table 6, 7).

Table 5. The mean manual maximum difference (MMD) between groups {objective follow-up)

Status of N Mean+ SD Number of patients
Meniscus {mm) <3 mm 4~5 mm > 5 mm
BMI* 23 198+ t.15 21 2
LMR! 15 2.07+0.70 15
MMR’ 26 2.19+0.98 23 3
BMR’ 14 2,79+ 097 12 1 1

* both menisci intact, ' lateral meniscus partial or subtotal or total meniscectomies,

* medial meniscus partial or subtotal or total

meniscectomies, * both menisci partial or subtotal or total meniscectomies

Table 6. Functional knee score between groups

Status of meniscus N Lysholm score OAK score
BMI* 23 97.0% 4.54 94,5+ 3.82
LMR' 15 97.7£ 5.60 93.2£5.12
MMR} 26 96,9t 5.45 94,21 3.94
BMR? 14 96.1% 8.30 9241 5.93

* both menisci intact, * lateral meniscus partial or subtotal or total meniscectomies, ! medial meniscus partial or subtotal or total
meniscectomies, ' both menisci partial or subtotal or total meniscectomies

Table 7. Comparison of results postoperative functional knee score (objective foltow-up)

Lysholm score (%) OAK Score (%) IKDC score (%}
Status of
. . . Nearly
memscus Excellent Good Fair Excellent Good Fair Normal Abnormal
Normal
BMI* 23 2087y 2@87 14.3) 17(73.9) 6(26.1) 13(56.5) 10(43.5)
LMR' 15 13(86.7) 167 1(6.7 10 (66.7) 5(33.3) 7(46.7) 7(46.7) 1(6)
MMR' 26 23 (88.5) F(3.8) 2(7.7) 18{69.2) 8(30.8) 16 (01.5) 8(30.8) 2(1. D
BMR® 14 11(78.6) 20143} ({(7.1) 10¢7t4)  3(2t4) 171} 6(429)  6(429) 2(14.3)
Total 78 67(85.9) 6(7.8) 5(6.5)  55(705) 22(282) 1(13) 42(53.8) 31(39.7) 5(6.4)

* both menisci intact, ' lateral meniscus partial or subtotal or total meniscectomies, © medial meniscus partiat or subtotal or total
meniscectomies, * both menisci partiat or subtotal or total meniscectomies
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Table 8. The mean thigh circumference deficit of injured knee (thigh atrophy)

Thigh deficit Status of meniscus

(mm) BMI* LMR' MMR* BMR®

0~10 5.33+3.59 5.86+ 3.54 6.30x 3.10 8.50% 2.67
(N 16) N 10} (N 23) (N 8)

{1~30 18.33+ 2.58 20.00 18.33+2.89 18.33+ 2.89
(N 6) (N2 (N3) (N3)

24~30 28.30% 2.90 28.30% 5.59 26.67+ 4.89
(N3) (N3) (N3
31~d0 40.00 37.50£3.53 40.00
(N D) (N2) (N2)

M 10.21X9.16 12.12£ 6,21 12.61% 4.95 19+ 10.95
ean (N 23) (N 15) (N 26) (N 14)

* both menisci intact, | lateral meniscus partial or subtotal or total meniscectomies, ! medial meniscus partial or subtotal or total
meniscectomies, * both menisci partial or subtotal or total meniscectomies

201b flHlA PZel sl 3 mmely P Role
9 7153 FHrklA OAK B2t 247 94.74, 93.2
¥, 94.43 zeln 93 .68l Lysholm A+E 9734,
97.74, 96.77 28l1 98,5422 3 mmol3e Hut
AL Bole 2rv} an Bkl AF ZAPBN 24
3 Adg RAou FAH fo4de it

FA 73kl 2 34 7% AT 18419 o)l
A OAK ZsE Z7 95,14, 94.14, 94.63 2d=n
91.9%°l% 20 Lysholm ¥4 96.8%, 99.63,
98. 7. 32 96.28Le2 A B& rizte] FUEsE
Bhelg A3 Aol €32 7ls A5 Frleke A
oz #AAHJoY EFAHoz HosAe LUt
(p>0.005) .

& A olgr|zho] MY ol TA AU &AFlA
OAK A+t 2z 93.73¢, 92.8%, 01.79, 8=
88.8%olN a0 Lysholm A% 98.84, 97.0%.
95.4, 22 91.3HeE & A o)Wt DA ST
A4, OAK 224 715 Zsg dd A3 dalFodM 9
SAHAH feAd 242 830 (p=0.048).

IKDC #40] fojA] zZ+ oA 23, 144, 244 2
g 12904 Ao} A ol gelded ol e =94
7Vs Aol Bk ARE Bdm, oA olgz|To)
2D S sk AF ZAZH S Ee AT 2
Aol A Zhzk 2e49} v)Abe] BAH A

4. 0§ A2 £9

= A9 oj|ol w2 ¥ ALF 229 YFHos
g9 zole 7 BEARLCR §93 o7} giey o

e

4717k0) AE 22n Ve AZ AR 250 F
7hehe AdE BAt. AE F4 1904 e 45
WY AZ FATLE Z5E E AF2 %ol $A
2 F93 Aol7t Qs Rew BAF| L (p=0.045)
3 Yo 5 oM g F A fF 7|l BolBTE
F& E AMET Aole WA Fadls AgelRlod A
Bo= foAdL A} (p>0.05) (Table 8).

il 4

&3d £4 F A AR o) sdel w2 £34 2ot
Ao} g 0w ol HAKI Lachman AL 2%
BRALA HALR g4 27)9) HlmA A& Ado] 7heEiy
%89 7)e0 eFH R 2R 02 Q3] A& Ago] B}
55 A= ek o HE BA AES(KT-2000 Art-
hrometer, San Diego)& 4188t v A7 Adl 24
£ FA B v m2H AR AA A £ Jed, wd
= F A BEeA £34 el Ut AP A
ZA4e] 7hEEHA SR

A Azl dd 4L A FAlol st ® AZ EAdol
L} E5dd &8 FHkE = e mdog: &
2 EARPEL Fdsed vigg dFont Qe o A3
&3 271 B3 AsE fdgepe Y wd vy
AT &4 A AR ddle] 7)5 A9 B £
d BNHS FMAIZIAGYY 2B -EE B F3 A2s W
§a]7| 7| % b
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screw-home movement?} AlE Jojulx] 7] dl&

o] g A2 gtgo]l A7 A O,

Keene §'9& 4141 2 274 &4 F W& ddad A
o vl A2Be| F42 Ydoleh wasiEd ol B
Zalgl QA3 Adoln £33 Ao AoESrE Y
@ 2 Ao} BBAEA YAo) olelE Fe% A
cln Bastded ole B ZdlkA AR 4o 5 E
stao] A0z LA 2ol

Ak Az 9ehe] AAL £WFE Y .
223 2 7)5e dEsed 53] do. o

zevNE AW 27l9) SHPe PBRAL F 1@.% a
Rz AP $4 A% YT By ol AV T 42

T A %?l"é*d"l'-} TE ART ¥EFe M2y @
& ok Bt & dT7A 151 2lFef A Adl &
A F WS v A F ZATMY & F AR
A otk zlo)E BALH olFel Ul U H 5
o ARtel o] 22¥1 &F AFAY AE AF7F 275
gek Atad

€339 g AN AW A Azt LAk dRg
ZEold 2 2] WE &5 Adl, UIF vE# AF Tl ol
I & ke RS - ‘234219\11‘-}. S A dA U 4
£ 2329 WE okl A3 Sude HAF Al
Fo% 98L ggs 7‘101E‘r(p05terior wedge
effect)’. ¥ ATE AL 4= Al Adg B4 wrad
A2 el 1E A BFellA SoE A iR R

2 53 W& v 9F Ao yelF veg A
BAZNN AR foF A ANE AAQF2IA
A 2ol F23 4EE e AL A F + AU

& g dge 339 7l Fatd2(Load
distributiordl B4E 39 A5 32 A3 #A
of Bdgicy. 83 dAuk Az Al A& MY <t
Aol el 9k AZ o) AP o) WA FEIEM
% o8,

Shelbourne %l 21&d 3 42 Aol 4D S82
A W v AE9 AAE A7 A4 g8de st
R/dol kg v Ain Aot

2] QFaA AF WEE AL WS NeER AENY
AZo Thga) Fatsioldz] ¢v] e s8Rl HH4
o Fag Aol AT AL A Levy e s
A EFAA 01 g A 2] T340 EF S ghala
AZ &34 Fasica B

F& uidg AZol Al 28EE & F FUAY

71% B2 A7 #on] o€ £ ¥ A £1H FUH

= e & 5 glglon £33 A9 dFd 23

AT J2ER g ol Wz dS e
Tl A E %—4&*—’! 7l |7 Ag va 83
B:h:ﬂo] HU\},&-]QJH oF _;.].;d-g]o%.‘; ]
= AFoltk. 53] 201b 21l A

0¥l sl 3 mm ol dHE Rele &9 7158 §7}
o} OAK 47t 47 94.74, 93.2%. 94.43F elx
93.680l X Lysholm d& 978, 97.74, 96.7¥¢ 2
231 98,5828 3 mm o429 A YHUE Bolg T8
ot ZElm 9 AF AAZA Fhse H%E B
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