
684 Acta Orthop Scand 1988;59(6):684-686 

Poor results of anterior cruciate ligament 
repair in adolescence 

Lars Engebretsen, Svein Svenningsen and P&l Benum 

Eight adolescents were followed 3-8 years after primary suture of a substance rup- 
ture of the anterior cruciate ligament. Only 3 patients had good function, and 5 were 
unstable. Weconclude that the Palmer-Marshall technique should not be used in chil- 
dren and adolescents. 

Rupture of the anteriorcruciate ligament is rare in chil- 
dren (DeLee and Curtis 1983) because the ligament is 
stronger than the tibial eminence (Noyes and Grood 
1976, Tipton et al. 1978). We have found reports of on- 
ly 6 cases of childhood rupture of the cruciate ligament 
(Bradley et al. 1979, Clanton et al. 1979, DeLee and 
Curtis 1983). We have followed 8 youngsters follow- 
ing primary suture of ruptured anterior ligaments. 

Patients and methods 
Six girls and 2 boys with open epiphyseal plates who 
sustained a midsubstance rupture of the ACL were 
studied (Table 1). In addition, 3 of these patients had 
ruptures of the medial ligament, 3 of the medial menis- 
cus, and 1 of the lateral meniscus. Patients with asso- 
ciated posterior ligament ruptures, bony avulsions. or 
other intraarticular fractures were excluded. All 8 pa- 
tients had a history of trauma; contact sports were re- 
sponsible for six ruptures. The mean age was 15 
(13-16)years. After5 (3-8)years.all the patients were 
examined clinically and radiographically; muscle 
strength was measured with a Cybex I1 dynamometer, 
and stability was tested with a KT-1000 arthrometer 
(Table 1). 

Treatment 

The patients were operated on within the first week af- 
ter the injury. The rupture was repaired according to 
the Palmer (1938) reinsertion technique or by the origi- 
nal modified procedure (Marshall and Rubin 1977) us- 
ing four U-sutures in the ligament stump pulled 
through two drill channels in the femur, taking care not 

Department of Orthopedics, Trondheim University Hospital. 
N-7000 Trondheim, Noway 

to cross the physeal plate. Nonresorbable suture mate- 
rial was used. The medial collateral ligament ruptures 
were sutured. The three ruptured medial menisci were 
removed, whereas the lateral meniscus, which was 
damaged along the peripheral rim, was reattached. 
Postoperative immobilization consisted of a long leg 
cast for 6 weeks in 3 0 4 0 "  of flexion with no weight 
bearing. This was followed by active mobilization su- 
pervised by a physiotherapist. Return to contact sports 
was not permitted during the first year after the opera- 
tion. 

Grading of function and stability 

The functional results were graded according to the 
modified Lysholm score (Lysholm et al. 1982), which 
considers instability, pain, and locking. Preinjury and 
postoperative level of activity was graded according to 
the Tegner score (Tegner et al. 1985). Physical exami- 
nation included evaluation of stability by manual and 
arthrometer testing. Anterior stability in 20"of flexion 
was tested by the Lachman test (Torg et al. 1976) and 
graded as negative, slight (1+, < 5 mm), moderate (2+, 
5-10 mm), or severe (3+, > 10 mm) as compared with 
the noninjured knee. Anterolateral rotation instability 
was evaluated by the McIntosh and Slocum tests (Slo- 
cum et al. 1976), and was graded as negative, tracepos- 
itive (l+), moderate (2+), or severe (3+); a trace-posi- 
tive, anterolateral rotation instability was a subtle, but 
definitely abnormal, catching of the lateral tibial con- 
dyle felt by palpation; and moderate or severe instabili- 
ty was a classical pivot-shift subluxation-reduction 
phenomenon. Instrumental testing of anterior-posteri- 
or instability was camed out using the Medmetric 
Knee Ligament Arthrometer (Daniel et al. 1985). 
Muscular strength was measured in 6 of 8 patients us- 
ing aCybexII dynamometer at 6Oa/second. A strength 
index comparing maximum torque of quadriceps and 
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Table 1. Anterior cruciate ligament ruptures in adolescents 

hamstrings with the strength of the normal knee and a 
hamstring/quadriceps ratio for both knees was calcu- 
lated (Grace et al. 1984). 

Radiographic evaluation was done with AP projec- 
tions in the standing position. The degree of arthrosis 
was judged according to Ahlback (1968). 

at 6O0/second were all within 60-69 percent, which is 
considered to be normal (Murray et al. 1984). 

Radiographically, there were no cases of arthrosis or 
growth disturbances of the physis. Five knees had oste- 
ophytes or slight subchondral sclerosis. 

Results 
There were no postoperative complications, and all 8 
patients had a full range of motion at follow-up. For the 
group as a whole, the activity level had dropped from 
strenuous to moderate, and only three knees were 
stable. 

Five knees had anterolateral rotation instability -se- 
vere in 1 ,moderate in 3, and trace-positive in 1 -and all 
of them had a moderately positive Lachman test. 
In the Cybex test, only 1 patient had aquadriceps and 

hamstring peak torque deficit of more than 10 percent 
as compared with the normal knee, and the H/Q ratios 

Discussion 
According toRang (1984), complete anterior ligament 
rupture occurs only after growth-plate closure. This 
notion, however, is contradicted by three recent re- 
ports in the textbook of Rockwood et al. (1 984). Nev- 
ertheless, adequate trauma tends to produce avul- 
sion. 

Earlier, the Palmer-Marshall technique of reinser- 
tion of the anterior cruciate ligament was used taking 
care not to cross the epiphyseal plate, while Kennedy 
(1979) advocated the over-the-top procedure. 

Our results show that the Palmer-Marshall tech- 
nique should not be used in children. 
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