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Extraarticular repair of the unstable knee 
Disappointing 6-year results of the Slocum and Ellison operations 

Lars J. Dahlstedt, Nils D a l h  and Ulf Jonsson 

Thirty-nine clinically unstable knees caused by anterior cruciate ligament rupture 
were evaluated 5-8 years after medial and lateral extraarticular stabilization accord- 
ing to Slocum and Ellison. At the follow-up. 10 knees had been subjected to an intra- 
articularanteriorcruciate ligament reconstruction, and one knee was not available for 
follow-up. The mean Lysholm score for the 28 reexamined knees was 84 out of a 
maximum of 100points. Activity scores were generally low, and all the knees had in- 
creased anterior drawer instability. The combination of the pes anserinus and lateral 
extraarticular repair did not give acceptable long-term results. 

The concept of using both medial (Slocum and Larsson 
1968) and lateral (Ellison 1979) extraarticular stabili- 
zation to control anteromedial and anterolateral insta- 
bility was used by Unverferth and Bagenstose (1979) 
with good early results. We report the long-term re- 
sults in a group of patients operated on using a similar 
technique. 

Patients and methods 
During the period May 1979 to February 1982, 15 
women and 24 men with instability due to an old ante- 
rior cruciate ligament rupture underwent medial and 
lateral extraarticular stabilization according to Slo- 
cum and Larsson (1968) and Ellison ( 1  979). Their me- 
dian duration of symptoms was 15 months, and their 
median age at the operation was 26 years (Table 1). 
The cause of the original injury was a rotatory trauma 
during sports activities in 36 patients and traffic acci- 
dents in 3. Indications forthe extraarticularrepair were 
instability symptoms, a positive anterior drawer sign, 
and a positive Lachman test. A retrospective review of 
preoperative symptoms from the patients' records 
showed that 15 patients had a clearly positive pivot 
shift sign, 12 patients had apositive anterolateral rota- 
tory instability, and 10 patients were classified as hav- 
ing a combined anteromedial-anterolateral rotatory 
instability. There was no evidence of an increased oc- 
currence of varus instability preoperatively. 

Operative technique. The operation was performed 
in a bloodless field. Via amedial incision thepes anser- 
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inus and the lower border of the semitendinosus tendon 
were identified. The distal two thirds of the pes anseri- 
nus was freed from the medial surface of the tibia, re- 
flected upwards, and the distal end was sutured to the 
tibia1 tubercle and patellar tendon. The lower border of 
the pes anserinus was sutured just below the joint line. 
A 15-cm-long lateral incision was then made, and a 
15-16-cm-long and 1-cm-broad fascia lata strip was 
prepared with a bone block from Gerdy 's tubercle. The 
strip was passed below the lateral collateral ligament 
dynamically without suturing it to the ligament, and 
the bone block was reinserted and fixed with a Rich- 
ards staple anterior and distal to its original insertion 
with the tibia in outward rotation. The defect in the fas- 
cia lata was closed. Both the pes anserinus transfer and 
the lateral extraarticular procedure were performed 
with the knee in60"of flexion. No intraarticular stabil- 
ization was made. 

Aftercare. A plaster cast was applied for 6 weeks 
from the ankle to the proximal thigh with the knee in 
45O of flexion. After the cast was removed, gradually 
increased weight bearing was allowed. Usually after 
10 weeks, when mobility of the knee was restored to 
normal, active isometric, strength-training exercises 
were initiated. The postoperative rehabilitation was 
supervised by a physiotherapist. Jogging was permit- 
ted 4-5 months after the operation. The patients were 
recommended to wait for a year before resuming full 
sports activities. 

FOIIOW-UP 

Tenpatients,6menand4 women,withamedianageat 
the index surgery of 20 (1 8-28)years, underwent reop- 
eration with an intraarticular anterior cruciate recon- 
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struction after a mean observation period of 3 years. 
Their median duration of preoperative symptoms was 
27 ( 4 4 0 )  months. Two knees hadbefore the index op- 
eration an anterior cruciate ligament suture and medial 
meniscectomy. One knee had both medial and lateral 
meniscectomy, and one knee had medial meniscecto- 
my before the index operation. All 10 knees had re- 
ceived their primary trauma during sports activities. 

Twenty-six patients, 10 women and 16 men, with a 
median age of 26 (17-49) years at surgery, were reex- 
amined 6 (5-8) years after surgery; and 2 patients, now 
residing outside Stockholm, were interviewed by tele- 
phone concerning subjective symptoms. One patient 
was not available. The median duration of symptoms 
preoperatively was 15 (3-156) months. Three patients 
had had an anterior cmciate ligament suture in con- 
junction with the original knee injury. A further 5 pa- 
tients had their medial meniscus and l patient both the 
medial and the lateral meniscus removed before the ex- 
traarticular repair. 

The patients were reexamined by 1 senior orthoped- 
ic surgeon (L.D.). The knees were tested for functional 
symptoms using the Lysholm functional score (Tegner 
et al. 1985). AmodifiedMarshall score (Marshall et al. 
1977) was used for objective evaluation of knee stabil- 
ity. Activity grading was performed according to 
Tegner et al. (1985). Measurement of the anterior 
drawer sign in millimeters from the reference position 
withknees in25"of flexion was made withan arthrom- 
eter (KT-1000; Daniel et al. 1985) with a forward pull 
of 67 and 89 N. Compliance was calculated as the dif- 
ference between the 89 and 67 N values in the exam 
ined knee. 

Reference patients. Twenty-eight patients (median 
age 27 years) who were waiting for anterior cruciate 
ligament reconstruction were evaluated. They had a 
Lysholm score of 68 10 (M SD), Tegner score of 5 
0.5 points, and Lachman score of 2.7 0.5 points. An- 
terior drawer signs using 89 N forward pull were: in- 
jured knee 10 2.4 mm, uninjured knee 5.8 1.6 mm. 
The compliances were injured knee 2.5 0.9 mm, unin- 
jured knee 1.3 0.5 mm. 

Standard radiographs of both knees with full weight 
bearing on the examined leg were taken to detect evi- 
dence of arthrosis in the extraarticular stabilized group 
(Ahlback 1968): Narrowing of the joint space with re- 
duction of half or more of the distance between the ti- 
bia and the femur of one compartment compared with 
the other compartment of the same knee joint, or the 
same compartment of the other knee, or less than 3 

The Student r-test and the Mann-Whitney U-test 
mm. 

were used, and P < 0.05 was considered significant. 

Results 
No immediate postoperative complications occurred 
in the 39 operated on patients. 

Of the 10 patients who underwent reoperation with 
an intraarticular anterior cmciate ligament reconstruc- 
tion after the index operation, 9 were reoperated on at 
our department and 1 patient was operated on else- 
where. Indications for reoperation had been continu- 
ous subjective instability in daily life or during strenu- 
ous exercise with give-way symptoms and objective 
signs of major knee instability. The group of 9 reoper- 
ated on patients at our department had low median 
scores before the anterior cruciate ligament recon- 
struction: Lysholm score 58 points, Lachman score 2.3 
points, and anterior drawer 2.1 points. Eight patients 
hadaclearly positivepivot shift signbefore thereoper- 
ation. 

In the follow-up group of 28 patients, 1 underwent 
medial meniscectomy and 1 a medial meniscus suture 
following the index operation. Two staples have been 
removed. Five patients stated that they were definitely 
not satisfied with the operation, pain during normal ac- 
tivities being the most common complaint. Only 6 pa- 
tients had an activity score of 7-8 points. Four males 
were active in competitive downhill skiing, motocross, 
bandy, and lower division soccer, respectively. Two 
females were active in elite basketball and handball, 
and had no difficulties. The activity scores were other- 
wise generally low: median 4 (1-8) points. 

The median Lysholm score among the 28 patients 
was 88 (44-100) points. Thirteen patients stated that 
they never experienced any subjective instability pro- 
blems; they had a higher total Lysholm score in gener- 
al, but 6 of them had a clearly positive pivot shift 
sign. 

All the reexamined patients had increased anterior- 
posterior instability. The mean Lachman value was 2.3 
(about 1-cmanteriordisplacement withthe kneein20' 
of flexion). The pivot shift sign was definitely positive 
in 16patients. Twentypatientsshowedaslighttomod- 
erate varus instability, and of these 2Opatients, 8 com- 
plained of instability. 

Measurements of the anterior drawer sign showed 
that injured knees compared with the uninjured contra- 
lateral knees had increased anterior displacement and 
compliance (Table 2), with higher values in patients 
with a positive pivot shift sign compared with those 
without it. At 89 N pull, the mean displacement was 12 
mm in the injured knees with apositive pivot shift sign 
compared with 8.4 mm in the knees without this sign. 
The displacements in the uninjured knees were respec- 
tively 6.9 and 5.1 mm (P = 0.001). 

Compared with the group of nonoperated on chronic 
anterior cruciate ligament-deficient knees, there was 
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Table 2. Anterior displacement (mm) measured from the refer- 
ence position using 89 N arthrometer pull. (M So). Injured 
knees (I) hade increased anterior displacement ( P  c 0.001) 
and compliance ( P c  0.001) compared with uninjured knees 
(U) 

no difference regarding the anterior drawer sign. The 
extraarticular-stabilized knees, however, had a better 
mean Lysholm functional score (84 f 14 and 68 f10 
points, respectively). 

Ahlback’s (1 968) criteriaforarthrosis were fulfilled 
by 6 patients, of whom 4 had medial meniscectomies 
performed before the index operation. Osteophytes 
were found in 2 additional patients without signs of ar- 
throsis. There were signs of arthrosis in two of the con- 
tralateral knees. 

Discussion 
The use of both medial and lateral extraarticular stabil- 
ization to control anteromedial and anterolateral insta- 
bility in the treatment of chronic anterior cruciate liga- 
ment insufficiency has given good early results (Un- 
verferth and Bagenstose 1979). At our 6-year follow- 
up, however, the results were unacceptable. In the total 
group of 38 patients followed for 6 years after the ope- 
ration with thecombinedpes anserinus transferandE1- 
lison’s procedure, 10 patients were reoperated on with 
an intraarticular anterior cruciate ligament reconstruc- 
tion for continuous instability symptoms. These 10 
cases were considered as failures. Similar results have 
been reported after pes anserinus transfer only (Hove- 
lius et al. 1985). 

Considering the Tegner activity score and Lys- 
holm’s functional score, the results in our patients 
were comparable with results reported after only the 
Ellison or pes anserinus procedure (Odensten et al. 
1983a). Kennedy et al. (1978). in their analysis of the 
Ellison procedure, reported on 13 patients operated on 
using medial and lateral extraarticular stabilization 
with a mean follow-up of 1 year. Only 2 of these pa- 
tients still had subjective instability at follow-up; but 
all of them had a positive anterior drawer sign, which 
agrees with our results; and all but 1 had a positive piv- 
ot shift sign. Early functional improvement after a 
modified Ellison procedure is followed by deteriora- 
tion after 3 years (Odensten et al. 1983b). We could al- 
so document that improved function seen just l year 
after surgery is temporary. 
In our material, patients with an unequivocal posi- 

tive pivot shift sign had increased sagittal laxity in both 
their injured and noninjured knees. These patients 
were not tested for generalized laxity. Increased varus 
instability has been reported by Hanks et al. (198 1) and 
Teitge et al. ( 1980), and was found also in 20 of our pa- 
tients. We believe that this finding could be caused by 
decreased restraint of the distal iliotibial band and pro- 
bably by an elongation of the lateral collateral liga- 
ment. 

Other studies (Jacobsen 1977, Feagin et al. 1982) 
have shown the development of arthrotic changes in 
anterior cruciate ligament-deficient knees. Balkfors 
(1982) concluded that arthrosis may be the conse- 
quence of meniscectorny and osteophytosis a result of 
instability. In our material, there was evidence of ar- 
throsis in 6 patients of whom 4 had had medial menis- 
cectomies. The 2 patients with osteophytes were not 
meniscectomized. 
Our reexamined extraarticular-stabilized knees had 

a sagittal instability of the same magnitude as nonoper- 
ated on chronic anterior cruciate ligament-deficient 
knees, but had a better functional score, both when 
compared with our reference group and with the results 
ofothers(Danieletal.1985,Odenstenetal. 1983).The 
increased Lysholm functional score is probably due to 
the patients’ adaptation to their unstable knee with de- 
creased activity and not a sign of improved knee func- 
tion. We conclude that the pes anserinus transfer and 
the Ellison procedure have proved unreliable. 
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