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Anterior Cruciate Ligament Reconstruction

— Our Experience and the Future of This Operation —
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(Abstract]

This paper is based on our experience and aims to make suggestions about the future of ACL
reconstruction. Many knee surgeons research the anatomy of the ACL, and change the method of ACL
reconstruction to regain true anatomical structure and improve the results of the operations.

The materials for ACL reconstruction are autografts of, for example, patella tendons, hamstring tendons,
quadriceps tendons, ilio tibial tracts, etc. = We think the most commonly-used graft in Japan is
hamstring tendons.

We tried two methods using hamstring tendons. We thought the double-bundle procedure was better
than single-bundle procedure because the former closely resembles the property of the ACL anatomy.
We conducted ACL reconstruction for sixty-five patients with the single-bundle procedure and for sixty
patients with the double-bundle procedure using hamstring tendons. Significant differences were not
noted between the two groups in Lysholm score, Lachman tests, improvement of muscle strength or

patient satisfaction, but in pivot-shift tests and range of motion, the double-bundle group showed better
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stability and acquisition of full range of motion compared to the single-bundle group. In objective
anterior-posterior laxity, the mean difference in the two groups showed almost equal improvement.
However, when we consider only cases in which normal difference range was improved, there was a
statistically significant difference between the two groups. We think our ACL reconstruction with
hamstring tendons yielded satisfactory results.

Many attempts of the ACL reconstructions are performed by many knee surgeons to improve the
results. For the improvement of the ACL reconstruction in the future, we will need more thorough-

going researches and better clinical results which last long after the treatment.
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I. IC®I

BERT+ 5800 13 BB AME L S0% % M2 BIRB & 521 5 LT L A L OREBI TR ASEME L.
B+ FA A EE - RBR L FETN LR RERE 2%, BEDL 25, BERICIBEEE ORELIZ
BHEEICHBFEIHLS R TWARW, LrL, ZOBEMICOVTIE, HERELWESSD D,
R 50 TI0% UL ETHR T EWHBHATE O N T %09 KEITARIBTIIIREF I 25
KEDWZZIERD 2 SH, BHEBBIIMETREDDOTH 2, T2, BABARESH S, #i+
FHHRBEOTA P74 Vb MEESN, FH 2 ED BRIV TR L L ESho0H b, &
5, BEDOROHERERD BI/R Loo, BiHFRHEHEMOBRLSBOBLIZO VTRV EE
ZTw5,

WE ORI+ B PN & 4 ORRER

A8 (BUTFACL) (&, B g By & S O BE N CRBE L IRE %22 % CRED1DOTH 5,
TOBB BRI T AL ERZRE L TB Y, KEORFBENIXN L TOMEIHD80% L L% 2
primary restraint (—KEMHIRTF) & &hb, T2, ARALERLEHBLTBY, BARESREL
LTOMBLREEDH L, 20720, TOWEEIEbRL L, BIC KB E U CEARBEE 2R
TR, BHWMEICLEEEE 2, B RHICOABILEE LS Z L PHHMDOFEL 25> Th, L
2o T, ZRIEBOFHOLDIEN-HEMOLENH B LEZ B, EB. HEMOERL b
& LTHHS 2,
1. BHFPRNEREEL MRS <. EMAMEE FENCEILEER TS &
2. BHRIETD MR LS 2. SN2 OREEMHEBCCRET A E
THLERMLTOEY ThESTILFWNHENLEThL LHLDEZ TS,

ACLIEBOBFEM B OV TIE, KELSSET S L BRE. Mk, ANThZ 22 H 5755 BEA
MTEIERBI—RICAVON L, BRI, B KRB, KBRIUBAFR 2 &b & 525,
MR EONLA L) ¥ TR BN EBERPER L 2o T b FFRICERESH 2 EDONLZ MY
YTRIZOWTIE, B ERER & OB OWME THRBICEN 2 L, FOFRBHEIMEV &V &
POoLPETIEHHIR TR EEZ LN,

FMHEIZDOWTIE, BHENREZ ST X T EBFAON S, ACLEMEICIZ. WIR EIKE R

82



FHIRALIT & 0 BT P H A HEanteromedial band & /M S MEposterolateral band3d %o HH 7 EMRI
WKBWTH, 254 ALY ZOMMERDSHARICBES NS Z L b H S (Figurel)o K4 2E LR
& T PR SRARAE 13K BRE 0 L5 I B AMU BRI KB O FHICHE L T 5. £ OKEESH - Bk
DEBRE DY — v S HBER - RN AT -7 L LTHESRTHE29, NAZA MY VIR ZH
W2 HBEICBW TR, DN AROFERE 2 L2 RILETICEET A HEVRH o721, T2, B
1D AT S B KRG L IRE % 4 2B IL2 1483 DL L 7zsingle bundle {EA3EH 51910, S HIZIEE
Bl DB L% & 24 L LT -bi-socketd: b fifT S, dAE TIR2ARDMMER DKM 2 B - B S 5720
WCARBRE & IRE 4 4 128 L2 2R3 DBFL L 72double bundle 25 LWhHEE LTHWOHR D Z &
%L %o TWAHY, P iRz ZHIEOFRBAEICOWTD RFAWEFHA IR TS,

2T, RADEB LI NA A MY v F % 7zsingle bundle 3 & double bundle 7EDBAIZD
WIS (45200 H AREEIF &I THR) o

DIRT. For OFEE L BAR— Y BEBRICBWTIE, X0 BEMEFELBRT 572012, ACLE
HOMRIL, 19794 & 0 GISHAT. 19914 & 0 B E RERE, 1996590 L D NA A MY ¥ D
single-bundled:, 19984F3 H & ) bi-socketi, 200044 H X ¥ double-bundleiki L k& & 2 Tz, &Il
200044 8 X 0 #4T L 72 BT E B 2 25 & L 7zdouble bundlei®: (DUFDE) & ZHEAEHIHEAT L T
74T A5 % BV Zzsingle bundlei®: (BLFSHE) & ORRIRBUR & LWBRES L 2W Rz 8l 4 %0 A
Di#:1d. Rosenberg S R 52 H & 23l L7z HEETdH 5192,

I. X% - fEB (Tablel)

19984E5 A % 520014E 10 B % TITHEAT L 7-SHE6siE (B30l L3580 . FIHEE26iE (14~505%)
D#6oiE (B36lE Zo24lf) FHFEE29R (17 ~44%) . ZRRE L7z,

A0 1. SEEIEMM 1960, LM 116). MM - LM 116), MCL 6#l. MCL  LCL 11T o 7z,
DEEMM 1561, LM 1261, MM - LM 15%]. MCL 881 Td - 7z,

(FA7HE) (Figure2)

BRI T, SEETIM4EST Y 1 E L, KB, BEICEILzRg, =Y PR VAT —
TN EFCTREE L 720 DIETIE2EI Y 02 A FNMR L BAMUKE L, KEE & RBICE 4 2K
DBLEHF. TV PR Ve RF =T Ve HVTRERE L. W3 TP TSk 4mm, DIXIZAM
6.4mm. PL 6.4mm. MMM E OUHHIZSEED 166). DEEDMFITH > 7z BIFEIZOWTIE, SHDAE
EHICHBEE Uiz, BIST B SARIE. Arf2 0 & 0 CPMAIBE, Mif238 F cldi dhlRRsSEEE L. BB
HEE) 2 OIS HEAT L7ze WER, 2B TIAEAMWE, 4R T2 E, SHTEMESE Lz,
BB TRBEAMHAL, YaXr Q@3 iigs s HE D, ARV HBEIH NI L T89 » AL L7

(Bt 15 35)

JOA score * Lysholm score, fETFALEM T A FLachman test, N-test, 7 H A-SEZ WA ML A
XHREEA, PEBASTT B, CybexiZ & AR5 DHME. BEMMEE L Lz,

M. #%
JOA scorelXE¥ME T, SIETHIATAZE A SR MIT, DIETHTRI4S T2 HMHEII T L BENR S
M7z Lysholm scoreid FIME T, S THIRISS A HMT£I6 KIS, DEETHET6I A S MIRI6 A & e

83



BROMNT: (Table2) o EFARET A MIBWT, Lachman testTIISHEIZGEME R, BMeakE (98%).
D 3 B P60 T 2B Tdh o 720 N-testTIISH: T BEME D55 T84.6%. Dt 13 Fa M A357H C95.0% T
o7z (Table3)o REZESmmAKM L IEFHMBEAN L T2 57 7 A-SEX AV R b L AXEERfiTId, P
BMEIZSEDMATY.2mm7* 54.0mmICHFE, DEEDT.ImmA* 53.0mmICKENRR SNz T 72, EHHPE
WD EBNHS & SHEAISHETS3.8%, DEDVASHETIS.0%TH D, FOWEICIIHENICEE
ZAFRO LNz (Tabled) o BIEWBIIZ, SE:TIE, MBHIRR s, B R HIRR A, T i B
AT, FH2BTHEPRAIBR % 3R, #R% LA81.5% Tdh o720 DETIZ. MEBHIHZAETRD,

HBR 2 U2%93.3% T o 72(TableS)o CybexiZ & 5853 Cid, MGEE - JBHEE L D IZIERBTON
NOEBIZEZAON D o7 (Table6)o BEMEEIE. MR LIFITHEDE A IXSHED95%, DL
94% TIIZMBRTH o 72,

84



Figurel MRI
This image is showed an ACL has two- bundles clearly.

Figure 2 Anteroposterior and lateral radiograph of the single-
bundle (left) and double-bundle(right) ACL reconstruction
techniques using hamstring tendons
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Table 1 Preoperative data of patients in two groups

Variable S-group D-group
Number of patients 65 60
Age(years) 26(14-50) 29(17-44)
Sex(female/male) 30/35 36/24

Menigcus mjury
MM

LM

MM/LM

Other ligament mjuries

MCL
MCL/LCL

19 resectionl1
repair 2

11 resection 5
repait 1

11 MMM resection 5
MM resection 2

15 resection 9
repair 4

1 2 resection 2

15 MOYLM resection 3

MM resection 2
MM repair 4
MM repair/L.M resection 2

8
0

Table 2 Clinical results of improving Lysholm scores in

the two groups

S-group D-group
. 2 years 2 years
Preoperatively postoperatively  Preoperatively postop eratively
Lysholm score 55+16.8 96=+6.9 63x18.1 96%x4.3
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Table 3 Clinical results of manual knee joint stability tests
postoperatively

Variable S-group D-group
Lachman test / ,»
(positive/negative) 1/64 0/60
Pivot-sluft test ,- -
(positive/negative) 10/55 57

Table 4 Clinical results of objective anterior-posterior laxity measured
with telos-SE

Variable S-group D-group

) 2 years ) 2 years
Preoperatively postoperatively Preoperatively postoperatively

The mean difference in
anteroposterior knee stability,

9.2xk45 40*x3.1 79x45 3.0x26

Cases of improving normal range; 35/65 * 45/60*
within Snum (5 3.8%) (7 5 ,00/0)

*P<0.05 The Mann-Whitney U-test
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Table 5 Recovery of range of motion postoperatively

S-group D-group
Cases which 53/65 56/60
regained full (81.5%) (91.3%)

range of motion

4 patients had extension loss
(greater than 5 degree = 3 patients)
4 had extension and flexion loss

(greater than 5 degrees = 3 patients
less than 140 degrees = 1 patient)

4 had flexion loss

(less than 140 degrees = 3 patients)

4 patients had extension loss
(greater than & degree = 2 patients)

Table 6 Muscle strength ratio (injured side/uninjured side)
measured as peak torque at 60 deg/sec (pounds/square inch) in

extension and flexion, postoperatively

injured sidef . o injured side/ :
uninjured side(%6) Extension uninjured side{%4) Flexion
100 100
90 90 — =3
8 O —= e = - S 0 -—— — /.,"’r—
70 e 70
60 60

3M oM M 1Y

----- S-group
—— D-group
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