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Summary. A series of 60 matched and paired pa- moyen était de 34 ans. Le flexion obtenue était touj-
tients with complete rupture of the anterior cruciate ours d’au moins 100 degrés, un déficit d’extension
ligament (ACL) was studied; 30 were treated conser-<€tait noté chez 2 patients du groupe traité conserva-
vatively, even though operation was recommendedjvement et chez 13 patients du groupe traité par re-
and 30 were operated on within 35 months (range 1&onstruction. L'activité sportive était illimitée chez 31
to 48 months) after the ACL rupture. The average ageatients avec reconstruction et chez 14 patients
was 34 years in each group. They were assessed 3faités conservativement. Les scores Lysholm, Cincin-
months after arthroscopy or reconstruction. At follow nati et OAK étaient meilleurs chez les patients traités
up, no patient had flexion of less than 100°, 13 of thgar reconstruction. Un phénoméne de pivot-shift était
reconstructed knees had an extension deficit, but imetrouvé dans 19% des cas de reconstruction et 75%
only one was this more than 10°. Thirty-six percent ofdes cas de traitement conservatif. Bien qu’un grand
the reconstructed and 14% of the conservativelynombre de patients avait une diminution de la mobi-
treated patients graded their sports activity as unlim-lité aprés reconstruction, les résultats du traitement
ited, while 13% of the ACL reconstructions and 21%chirurgical étaient significativement meilleurs
of those treated conservatively were severely limitedqu’aprés traitement conservatif.

The Lysholm, Cincinnati and OAK scores were signif-
icantly better in the reconstructions. The anterior
drawer sign was positive in 24% of the ACL recon-
structions and in 81% of the conservatively treated|ntroduction
patients; 19% had a positive pivot shift after recon-

struction compared to 75% of those treated conservaThe purpose of this study was to compare the stabili-
tively. Even though there was a considerable numbefy clinical outcome and functional scores in patients
of patients with a decreased range of motion aftetyith anterior cruciate ligament ruptures (ACL) treat-
ACL reconstruction because of the slow regime okg py arthroscopic reconstruction with the medial

postoperative mobilisation used, the results of operathird of the patellar ligament in a matched-pair analy-
tion are significantly better than after conservative sjs with those treated conservatively.

treatment even when ACL reconstruction was carried
out late after injury.

. . . R Material and meth
Résumé.60 patients avec une rupture compléte du aterial and method

ligament croisé antérieur furent traités soit conserva-geryeen 1988 and 1991 a total of 220 patients with ACL inju-

tivement (30) soit chirurgicalement (30) avec Uneries underwent an arthroscopy; 65 had a partial rupture and
transplantation os-tendon-os provenant du tierswere treated conservatively. Out of 155 with a total rupture, 95
médian de la rotule sous arthroscopie en moyenne 3%ere operated on, and 60 treated conservatively. One hundred

mois aprés la rupture. Dans les deux groupes |'agednd twenty-five of these patients were reassessed after an aver-
b P group 9 age of 38.6 months (24 to 86 months). Out of the two groups,

- 30 patients who had chosen conservative treatment, even
Reprint requests toR.H. Wittenberg, Department of Ortho- though operation had been recommended, were selected by
paedic Surgery, St. Josef-Hospital, Gudrunstrasse 56, D-4479heans of age and sex, and matched with 30 patients who had
Bochum, Germar ; an operative reconstruction. There were 14 women and 16 men
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in both groups with an average age of 34.3 years (22 to 50Score

years). Nineteen patients had isolated ACL ruptures and 11 adyqg - Il ACL reconstruction [ Conservatively treated
ditional collateral ligament lesions. The average interval be-

tween injury and ACL repair was 35 months (18 to 48 P<0.05 P<0.05 P<0.05
months), and in the conservative group between injury and ar- %0 86 o4

throscopy 34 months (0 to 54 months).

The ACL reconstruction was performed arthroscopically 80
using an autologous bone-tendon-bone middle third patellar
tendon graft, which was tightened with sutures over cancellous - |
bone screws. Patients were given a knee brace immediately af-
ter the operation and cold packs. Passive motion was started
from 30° to 60° initially and increased to 0 to 90° after one
week. From the second day active hamstring and quadriceps
exercises were performed; proprioceptive muscle training, as 50
well as hydrotherapy, were added later. The patients wore the Lysholm Cincinnati OAK

braclf for active motion with partial weightbearing for 8 rig 1 sybjective knee function using the 3 different scoring
Weexs. methods after conservative treatment and surgical reconstruc-
tion for ACL injuries. The group who had reconstruction was

, , . Ssignificantly better than the patients treated conservatively in
pital. Using a KT-1000 machine, 4 anterior translations were J y P y

measured at 20 kilopounds, as well as maximum force ané1II 3 groups <0.05 — derived from an hypothexis)
posterior translation. The results of both knees were com-

pared. With an ultrasonographic instability measurement, de-% ) _

fined forces of about 150 Newtons were applied to the fixedgg - B ACL reconstruction [ Conservatively treated
tibia at varying degrees of flexion, while the anterior transla-
tion was measured ultrasonographically. In addition, the Lys-gq |
holm, Cincinnati, OAK and Tegner Activity Scores were used

to evaluate functional outcome. 40

47
38

30 A 28 28
Results 22

20 A 16

. . . 12

Sixteen reconstructions and 5 conservatively treated, | 9
patients had decreased knee motion, but none had
flexion of less than 100°. One of the conservatively o-

treated patients had decreased motion of the patella; 3~ Excellent Good Fair Poor

of the reconstructions had a decrease and 2 an irkg. 2. Functional results assessed by the Lysholm score for
crease of motion of the patella. At follow up, 13 ACL patients with an ACL reconstruction and those treated conser-
reconstructions and 2 of those conservatively treatetfaively

had an extension deficit, but in only one of the recon-

structions was this more than 10°. Table 1. Tegner activity score and patient histary
Ninety-six per cent of the ACL reconstructions —— :
and 49% of the conservatively treated patients wore Activity level ACL _ Conservatively
knee brace; the average duration of physical therapy reconstruction  treated
was 3.7 months in both groups, ranging from 1 to 12, ,, 12 (40%) 6 (20%)
months in the reconstructions and 0 to 24 months in_g 15 (50%) 19 (63%)
the conservatively treated group. 1-3 3 (10%) 5 (17%)
Twisting and contract sports 18 (60%) 10 (34%)
Unlimited sports 11 (36%) 4 (14%)
Scores

The results from the Lysholm, Cincinnati and OAK petitive to recreational sport), falling to grade 3 (only

scores were significantly better in the patients wholight duty) after the accident. At follow up, the recon-

had an ACL reconstruction (Fig. 1). When the resultsstructions had a greater degree of activity with a sig-

of the two groups were analysed, there was a signifinificantly lower decrease from the postoperative max-

cantly higher number of good and excellent resultsmum. The scores at follow up are shown in Table 1.

according to the Lysholm score among the recon-

structions compared to those treated conservatively

(Fig. 2). Twenty-four per cent of the reconstructionsinstability measurements

and 49% of those treated conservatively had pain dur-

ing slight and severe activity, while 28% of the recon-Manual testing of the anterior drawer sign was posi-

structions and 65% of those treated conservatively retive (2+ and 3+) in 24% of the anterior cruciate liga-

ported instability during normal activity or light ment reconstructions and 81% of the conservatively

sports. treated patients; 19% had a positive pivot shift after
When the two groups were graded by the Tegnereconstruction compared with 75% after conservative

activity score before injury, they were graded 7 (com-treatment.
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tients with multi-directional instability, which cannot

ant. OE-~"Tio~ be compensated by the muscles, surgical reconstruc-

med. 7 TS~ tion is always preferable [9, 10, 15]. It has been
//’ Io\ shown that the medium term results of conservative

10 _-~7 treatment of unidirectional instability are very suc-
-~ g cessful, but long term results are associated with in-

!
]
!
\ A5 L T ‘ / creasing instability and severe degeneration of the
! cartilage and menisci are likely to occur [9, 10, 13,
! 15]. Conservative treatment needs good co-operation
! for a long period of time and training has to continue
/ after the muscles have been built up.
/I Reconstruction of the ACL has some technical
; lat. problems, particularly the strength of the implant and
the possibility of developing some proprioceptive
y function; the correct isometric position at implanta-
] tion is also very important.
i Instrumental measurements of instability, as well
{ as manual testing and grading, showed large numbers
NS of knees with high grade instability in the conserva-
RS2 tively treated group which correlates with the higher
T post. 10 degree of poor functional results as judged by the Lys-
1 med. 1 lat. holm, Cincinnati and OAK scores, and a lower activi-
ty Tegner grading. The correlation between a higher
I degree of stability and a better functional outcome for
10

reconstructed ACLs has been described, but a compar-
ative study of these results has not been reported [2, 3,
13]. When the scores were evaluated in the patients
with a poor functional result, they were significantly
Fig. 3. Sonographic instability measurement in the groupshlgher N those treated_conservatlv_ely. The problem is
with ACL reconstruction and conservative treatment, with f[O d.eterm'ne those_ patients who will have a poor S.Ub'
their normal knees for comparison jective and functional outcome after conservative
treatment. In our group of ACL reconstructions, there
were patients who showed increased stability and
Sonographic instability measurement revealed sigfunction after muscle training, but there were also
nificantly more anterior sliding in the conservative some who had poor function and increased instability
group (range 9.5 to 10.7 mm) compared to the ACLafter such management. These results are in accor-
reconstructions (range 6.7 to 8.4 mm), and betweexance with other studies, but no reliable predictors are
both groups and their healthy opposite knee (Fig. 3available [5]. All the patients in our group of ACL re-
[6]. These results were confirmed by KT-1000 mea-constructions had their operation more than 18 months
surement with maximum manual power. after the initial accident, but they had no worse results
than those reported in other studies who had an initial
reconstruction carried out. Reconstruction can there-
Discussion fore still be considered as a valuable option when ini-
tial conservative treatment is not effective.
The optimum method of studying the value of a given Comparison between the two groups showed that
procedure is by a prospective randomised trial. Thehe patients with an ACL reconstruction had signifi-
next best method is to perform a matched pair studycantly more swelling of the knee after exercise (40%)
where patients all have the same injuries and demaand more frequently had an extension deficit (43%)
graphic data. We have compared a group of patientr which the swelling may be responsible. Harner et
who were treated conservatively with another groupal. compared 21 patients with more than a 10° exten-
who had an ACL reconstruction using a patellar liga-sion deficit, or less than 125° flexion, with 24 pa-
ment graft during the same period. A surgical recon+tients with normal knee motion, and found a signifi-
struction was recommended to all the patients in botltantly greater amount of swelling in the group with
groups, but some chose the operation and others codecreased motion [7]. In our series, the extension def-
servative treatment. The data regarding the accompaeits were all less than 10° with one exception. Har-
nying injuries, as well as the age and sex, were identiner et al. found that in their study of 242 patients one
cal in the two groups. year after operation, 11.1% had an extension deficit
Whether a total rupture of the ACL should be of more than 10°, and flexion of less than 125°. Fur-
treated conservatively or by reconstruction is still un-thermore, our series had a longer follow-up, and a
der discussion, but it is agreed that conservative treatrace was the standard postoperative treatment.
ment should be recommended in patients over 50 Nowadays, early free flexion-extension move-
years, who are not active in sports. In younger paments are allowed and deficits are no longer a major

10
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problem [11, 12]. The large number of patients prac- 6. Grifka J (1991) Offenlegungsschrift DE 3925014 Al,

tising twisting and contact sports after ACL recon- _ Patent-Nummer P3925014.8

struction compared with the conservatively treated /- Hamer CD, Irrgang JJ, Paul JJ etal. (1992) Loss of motion
after anterior ligament reconstruction. Am J Sports Med

might be another explanation for the swelling after 55499 506

operation. Degeneration of the meniscus following g, jackson RW (1988) Keynote lecture: principles in the di-
conservative treatment is another argument for opera- agnosis and treatment of knee ligament injuries. ESKA,
tion. Amsterdam 1988

Although good and acceptable results are seen af9- Johnson RJ, Beynnon BD, Nichols CE, Renestrom PAFH
ter conservative treatment of ACL ruptures, the re- (1991) Current concepts review. The treatment of injuries

sults have to be assessed 6 months or a year after in- gz.tﬁoagtf{ior cruciate ligament. J Bone Joint Surg [Am]

jury. If there is instability during normal activities or 19 | gbenhoffer P, Tscherne H (1993) Indikation zur vorderen
in sport, reconstruction should be considered, and this kreuzbandrekonstruktion — Gegenwartige Operationstech-
delay is not detrimental to the final outcome. niken, Transplantatwahl, Orthopade 22:372-380
11. Noyes FR, Mangine RE, Barber SD (1992) The early
treatment of motion complications after reconstruction of
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