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Abnormal knee mobility and meniscal injury 

Jens Stilrup', Bjern Franc hersen* and Niels Lauersen3 

Stress radiography for anteroposterior mobility of the knees was performed 
in 17 patients who had undergone medial meniscectomy and 10 patients who 
had undergone lateral meniscectomy. Sixteen of the patients were also tested 
for valgus-varus mobility. An increase in varus mobility following medial 
meniscectomy was primarily attributed to compression of the medial compart- 
ment space. No increase in anteroposterior mobility was found in the knees 
that had undergone meniscectomy compared with the uninjured contralateral 
knees. Anterior and total anteroposterior mobility were bilaterally greater in 
patients with medial meniscectomy compared with lateral meniscectomy. 
Furthermore, for the patients with medial meniscectomies anterior as well as 
total mobility were bilaterally greater than values obtained in 28 normal knees. 
We conclude that idiopathic anteroposterior hypermobility seems to predis- 
pose to injury of the medial meniscus. Perhaps individuals with generalized 
joint laxity should be warned against participating in contact sports. 

Following meniscectomy, several authors have 
found increased clinical anteroposterior mobility 
(Huckell 1965, Johnson et al. 1974, Tapper and 
Hoover 1969) and increased valgus-varus mobility 
(Johnson et al. 1974, Tapper and Hoover 1969) 
in the knee. 

We have measured anteroposterior and valgus- 
varus laxity following meniscectomy using the 
stress radiographic technique, which eliminates 
inaccuracy due to displacement of soft tissues. 

Patients and methods 

Twenty-seven patients (20 males and 7 females), 
mean age 31 (2143) years who had had a total 
medial meniscectomy (17 cases) or a total lateral 
meniscectomy (10 cases) took part in this study 
after informed consent had been obtained. The 
mean follow-up time was 3 (0.5-5.5) years. No 
associated knee injury had been found at the time 
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of arthroscopy or operation. The contralateral 
knees were without any history of trauma in all 
the cases. 

The patients were examined in a specially 
designed chair. The apparatus and the stress 
radiographic technique have been described pre- 
viously (Jacobsen 1976, 1981, Jacobsen and Iver- 
sen 1985). Three lateral radiographs were ob- 
tained of each knee in 90" of flexion. The expo- 
sures obtained were a) unloaded, b) 200 N for- 
ward traction, and c) 220 N backward traction. In 
11 patients (6 with medial meniscectomy and 5 
with lateral meniscectomy), these exposures were 
also obtained in 15" of flexion. The remaining 16 
patients (11 with a medial meniscectomy and 5 
with a lateral meniscectomy) had anteroposterior 
radiographs taken in 15" of flexion with respec- 
tively 90 N valgus and varus stress applied. 

A control group of 14 persons aged 29 (20-36) 
years with no history of knee trauma were exam- 
ined for anteroposterior mobility in both knees by 
stress radiography in 90 and 15" of flexion. 

Anteroposterior laxity was calculated as the 
mean displacement of the lateral and medial tibia1 
condyles (Jacobsen 1976, 1981). Valgus-varus 
laxity and joint space width were calculated as 
shown in Figure 1. 

Anteroposterior exposures were examined for 
signs of arthrosis according to Ahlback (1968). 
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Figure 1. Measurements on a radiograph taken with varus 
stress applied in a patient with medial meniscectomy. 
1. Tangent to the femoral condyles; 2. Tangent to the tibial joint 
sockets. 
a and c distances, perpendicular to 2, between tangents at the 
lateral medial aspect of the tibia respectlvely. b. Joint space 
width. Varus laxity = a minus c. 
In patients with a medial meniscectomy. b was measured in the 
medial chamber on the radiographs with varus stress applied. 
In patients with lateral meniscectomies, b was measured in the 
lateral chamber on the radiographs obtained with valgus stress 
applied. 

The two-tailed Pratt and Mann-Whitney tests 
were used for comparing paired data and the 
Wilcoxon test for unpaired data. 

Results 

In 10111 patients with a medial meniscectorny, a 
greater varus mobility was found in the knees that 
had undergone meniscectomy than in the contra- 
lateral uninjured knees. Mean varus mobility in 
this group was 7.9 (3.5-11.5) mm in the injured 
knees and 5.7 (1.0-10.5) mm in the uninjured 
knees (P < 0.01). There was no difference in 
valgus mobility between injured and uninjured 
knees in this group. The medial joint space width 
was reduced in 10/11 cases with medial meniscec- 
tomy (P < 0.01). In the 5 patients with lateral 
meniscectomy, the mean valgus laxity was 3.1 
(0.2-7.5) mrn and 2.5 (0.0-6.0) mm, respectively, 
in the operated on and contralateral uninjured 
knees, whereas the corresponding values for varus 
laxity were 8.1 (6.0-11.6) mm and 8.4 (4.0-15.0) 
mm. In this group, narrowing of the joint space 

Measurements on lateral radiographs. 
From a baseline on the tibial joint sockets. perpendicular lines 
were drawn as tangents to the medial femoral condyle and to 
the posterior margin of the medial tibial joint socket (all broken 
lines). Similar tangents were drawn to the lateral femoral 
condyle and to the lateral tibial joint socket (all unbroken lines). 
Laxity was calculated as the average displacement of the tibial 
tangents in relation to the femoral tangents on the radiographs 
obtained with stress applied in relation to the radiographs 
obtained with unloaded knee. 

width was found in 3/5 cases. The distance a in 
Figure 1, representing lateral collateral laxity and 
measured on the radiographs with varus stress 
applied, was not greater after medial meniscec- 
tomy. The distance c, representing medial collat- 
eral laxity and measured on the radiographs 
obtained with valgus stress applied, was not 
greater in the cases with lateral meniscectomy 
when compared with the contralateral knees. 

No difference was found in anterior laxity or in 
total anteroposterior mobility between the oper- 
ated on and the contralateral knees in the patients 
who had undergone medial or lateral meniscec- 
tomy. This applied to both 15 and 90" of flexion 
(Table 1). 
In patients with medial meniscectomy (Table 

l), the anteroposterior mobility in both the op- 
erated and nonoperated on knees was greater 
than in the control group. This difference was, 
however, not found in the 5 patients with lateral 
meniscectomies. 

None of our patients had radiographic signs of 
arthrosis. 
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Table 1. Antemposterior mobility lollowing meniscedomy (M), in the contralateral knees (C) and in a control group consisting of 
14 persons (28 knees). Values are mean (range) mm 

Flexlon Lateral meniscectornies 
M C 

Medial meniscectomies Contml 
M C 

1 5' n5 n 6  n 26 
Anterior 9.1 (4.8-13.9) 6.0 (3.4-9.9) 11.9 (5.614.7)' 9.7 (5.5-13.4) 7.3 (4.2-12.5) 
Total 13.4 (9.7-17.9) 13.2 (9.3-16.9) 16.7 (8.7-21.8). 16.5 (12.3-19.9). 11.6 (7.&15.0) ' 

90" n 10 n 17 n 28 
Anterior 4.6 (2.3-6.5 4.5 (2.4-6.1) 7.8 (2.4-14.2)' 7.6 (3.3-14.1)a 4.4 (1.5-9.6) 
Total 6.3 (4.9-10.5) 6.5 (4.8-8.4) 10.3 (5.9-13.1). 10.1 (6.1-18.4)b 7.0 (3.5-13.9) 

' P  < 0.001, bP < 0.002. No symbol: not significant. The Pvalues refer to a comparison with the control group (Mann-Whitney 
test). 

Discussion 

Our increase in varus mobility following medial 
meniscectomy is in agreement with Johnson et  al. 
(1974) and Markolf e t  al. (1981). In accordance 
with Fairbank (1948), we attribute this to  com- 
pression of the medial compartment space, be- 
cause the distance between the articulating sur- 
faces in the medial chamber of the knees was 
reduced in the injured knees compared with the 
contralateral knees. Because the distances 
measured between the tangents on the lateral 
aspect of the knees were not increased, this varus 
mobility could not solely be ascribed to laxity of 
the lateral collateral ligaments. 

Increased anterior mobility following meniscec- 
tomy, claimed by some authors (Johnson et  al. 
1974, Tapper and Hoover 1969), was not substan- 
tiated in another in vivo study in which objective 
assessments were performed (Bargar e t  al. 1980). 
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pose to injury of the medial meniscus. This finding 
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cruciate ligament (McDaniel and Darneron 1980, 
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might warn patients with idiopathic hyperlaxity 
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to the medial meniscus if they participate in 
contact sports. 
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