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The Passive Drawer Measurement of Anterior Knee Laxity by using K-T 1,000
Knee Ligament Arthrometer

Hyun Kee Chung, M.D., Kee Yeol Kim, M.D., Tai Sung Kim, M.D.and Sung Joon Kim, M.D.

Department of Orthopedic Surgery, Hanyang University College of Medicine, Seoul, Korea

The rupture of anterior cruciate ligament has been diagnosed by stress test, radiogram and diag-
nostic arthroscopy, but these methods have several disadvantages of lack of objectivity, exposure to
radiation and risk of anesthesia. ‘

To eliminate these difficulties, the K-T 1,000 knee ligament arthrometer was used for the objec-
tive diagnosis in the injury of anterior cruciate ligament.

We performed instrumented measurement of anterior-posterior laxity of the knee in 100 normal
subjects by using the K-T 1,000 knee ligament arthrometer under the 15 Ib., 20 1b. and maximum
anterior pulls, and 20 1b. posterior push.

The following results were obtained:

1. The mean anterior displacement at 20 1b. ! 4.43mm

The mean posterior displacement at 20 1b. : 2.30mm

2. The mean right knee-left knee difference in anterior displacement : 0.89mm

3. The mean anterior compliance index : 1.16mm

So, we believed that a right knee-left knee difference and a anterior compliance index are sensi-
tive measures of the integrity of the anterior cruclate ligament. And this test method was helpful
for the diagnosis and objective recording in the injury of anterior cruciate ligament.

This test method has following advantages:

1. There is no anesthesia risk.

2. The patient and examiner undergo no radiation exposure.

3. Diagnostic arthroscopy may be avoided.

4. Due to patient comfort, there is minimal muscle guarding.
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Table 1. Age and sex distribution

A Sex Male Female Total

ge
15-25 28 12 40
26-35 18 9 27
36-45 5 5 10
46-55 5 4 9
56- 4 10 14
Total 60 40 100

Table 2. Mean height and weight

Sex Height(cm) Weight (kg)
Male 169.63 60.75
Female 156.90 54.68
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Fig. 1. Arthrometer used to measure anter-
lor-posterior laxity of the knee.
A =force-sensing handle, B=patellar sensor
pad, C=tibial tubercle sensor pad, D=velcro
strap, E=arthrometer case, F =displacement
dial indicator(the data were sent via cable to an
X-Y plotter as applied force versus joint dis-
placement), G =thigh support, and H="foot sup-
port, 1-a constant pressure of twenty to thirty
newtons is applied to the patellar sensor pad to
keep it in contact with the patella, 2-posterior
force is applied, 3-anterior force is applied.
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Table 3-1. Normal anterior and posterior displacement

(&9 :mm)
Male Female Mean Mean
Loads Rt. Lt. Ri. Lt. Rt. Lt. (Both)
Anterior 15 lb. 3.12 2.95 3.98 3.18 3.46 3.04 3.25
20 lb. 4.32 4.05 4.28 5.30 4.30 4.55 443
Max. 5.82 5.90 6.78 7.23 6.20 6.43 6.32
Posterior 20 lb. 2.37 2.17 243 2.25 2.39 2.20 2.30
Table 3-2. Mean anterior and posterior displacement
(¢4 ‘mm)
Displacement Male Female Right Left Both
Anterior (20 1b.) 4.19 4.79 4.30 4.55 4.43
Posterior (20 1b.) 2.27 2.34 2.39 2.20 2.30
Table 4. Rt.-Lt. difference Table 5-1. Distribution of antericr compliance
| Rt.-Lit. | 3 2 1 0 Mean index
Sex (mm) 5 Compliance 2 1 0
Male(n=60) 6 8 20 26 0.90 index Rt. Lt. Rt. Lt. Rt. Lt.
Female(n=40) 5 0 20 15 0.88 Male 14 6 44 54 2 0
Total(n=100) 11 8 40 41 0.89 Female 11 5 26 3 3 0
Total 25 11 70 89 5 0

Ax A BF=Hx A<£3HQ posterior pushE
7bata 20 b o] &o] B &3 SHA Y v
Lol £F4 ¢lo] AT FIWHYE 7159

alA] 9t o 8 Manual maximum drawer testE&
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o A ANE S A F AV v w
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1. Normal antetior and posterior displace-
ment

FAe| e ol e Ao AFHA
A 3, 2 1004 FTF A FHAA
E 443mmo| Y1, ¥o 27 4.19mm, 4.79mm
o)y, ¢ <2 Z7 4.55mm, 4.30mm=E
do 2 9 £@AD FAGHR [T
A7 YA £ F 10089 B FEHAA
e 2.30mmolgn, 99 ZZd 2.27mm, 2.
34mmolY 1, F$¢ <73 2z 2.20mm, 2.

Table 5-2. Mean anterior compliance index

(&% :mm)
Sex Rt. Lt. Mean
Male 1.20 1.10 1.15
Female 1.20 1.13 1.17
Mean 1.20 1.11 1.16

39mmz g ¢ F$ £@Hd FAFHLE
$o3 x7F g dcH(Table 3-1, 3-2). ada
Ay o e HWF AFY AAXNE 4 9%
9 AA dAFT BFEstd FA%E 99
7 fddth

2. Right-Left difference

F2 s@EY APAAAE F 10079
HExe 0.89mmol, d9 Z+Zk 0.90mm,
0.88mmz ‘Foiztel FA}H o2 Fo¥ A7}
211t} (Table 4).

3. Anterior compliance index

15 1b.9} 20 Ib.o] B3Poz ZHE AWAHS
Axo AolE waiwl, F 10089 HTAE
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1.i6mmol 1, ¥ 2z} 1.15mm, 1.17mmo]
A3, #FH$ £33 47 1.11mm, 1.20mmE L.
o, 82%° A 1mmo]3}l9] anterior compliance
index& 2Qom A oA 2mmolst gt
(Table 5-1, 5-2).
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1) Starting position of the joint(knee flexion
angle)

2) External constraints on motion(knee rota-
tion angle)

3) Applied force(load, direction, and point of
application)

4) Muscle tone(muscle relaxation)

5) Static mechanical restraints(ligaments, ca-
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A6 olA 20 1b.g] R3Hoz FHA
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