
KNEE

Causes for failure of ACL reconstruction and influence
of meniscectomies after revision

Christophe Trojani • Abderahmane Sbihi • Patrick Djian • Jean-François Potel • Christophe Hulet •

Frank Jouve • Christophe Bussière • François-Paul Ehkirch • Gilles Burdin • Frédéric Dubrana •

Philippe Beaufils • Jean-Pierre Franceschi • Vincent Chassaing • Philippe Colombet • Philippe Neyret

Received: 19 December 2008 / Accepted: 14 June 2010 / Published online: 20 July 2010

� Springer-Verlag 2010

Abstract The purpose of this multicenter retrospective

study was to analyze the causes for failure of ACL recon-

struction and the influence of meniscectomies after revision.

This study was conducted over a 12-year period, from 1994

to 2005 with ten French orthopaedic centers participating.

Assessment included the objective International Knee

Documenting Committee (IKDC) 2000 scoring system

evaluation. Two hundred and ninety-three patients were
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available for statistics. Untreated laxity, femoral and tibial

tunnel malposition, impingement, failure of fixation were

assessed, new traumatism and infection were recorded.

Meniscus surgery was evaluated before, during or after

primary ACL reconstruction, and then during or after revi-

sion ACL surgery. The main cause for failure of ACL

reconstruction was femoral tunnel malposition in 36% of the

cases. Forty-four percent of the patients with an anterior

femoral tunnel as a cause for failure of the primary surgery

were IKDC A after revision versus 24% if the cause of

failure was not the femoral tunnel (P = 0.05). A 70%

meniscectomy rate was found in revision ACL reconstruc-

tion. Comparison between patients with a total meniscec-

tomy (n = 56) and patients with preserved menisci (n = 65)

revealed a better functional result and knee stability in the

non-meniscectomized group (P = 0.04). This study shows

that the anterior femoral tunnel malposition is the main

cause for failure in ACL reconstruction. This reason for

failure should be considered as a predictive factor of good

result of revision ACL reconstruction. Total meniscectomy

jeopardizes functional result and knee stability at follow-up.

Keywords ACL reconstruction � Failure � Revision �
Menisectomies

Introduction

Among medical reports on revision anterior cruciate liga-

ment (ACL) reconstruction, no series was found reporting

the incidence and influence of meniscectomies. Further-

more, the causes for failure of ACL reconstruction are

analyzed in short series [7, 12, 41]. In these series, technical

errors are considered to be the most frequent causes for

failure of ACL reconstruction but no author emphasizes the

consequences of these errors on the results of further revi-

sion. For these reasons, on the basis of a large series of

revision ACL reconstruction conducted by the French

Arthroscopic Society [8], this study specifically focused on

causes for failure and on the role of the meniscal status. The

hypothesis was that medial meniscectomy has a negative

influence on the final results of revision ACL reconstruction.

Materials and methods

This retrospective multicenter study was conducted over a

12 year period, from 1994 to 2005 with ten French ortho-

paedic centers participating. Inclusion criteria were failure

of a primary autogenous ACL reconstruction, intact pos-

terior cruciate ligament, non-operated contralateral knee and

revision ACL reconstruction performed with an autogenous

graft. ACL reconstruction is commonly considered a failure

for one of the two following reasons: loss of knee motion due

to the development of progressive arthrofibrosis or loss of

stability secondary to recurrent patholaxity [19]. In this

study, only the primary ACL reconstructions that lead to the

recurrence of knee instability and to revision ACL recon-

struction were considered as a failure. Failures of synthetic

grafts were excluded to render the patient group as

homogenous as possible. The minimum follow-up required

was 1 year. To be included in the study, patients had to be

evaluated with the subjective and objective International

Knee Documenting Committee (IKDC) 2000 scoring sys-

tem [25] at follow-up. The subjective IKDC 2000 form is

based on a 100-point score. The objective IKDC 2000 form

includes ligament, mobility and radiographic assessment.

Radiographic assessment included 30� flexion monopodal

weight-bearing AP and lateral radiographs of both knees and

comparative 45� flexion AP views (‘‘Schuss’’ view). Liga-

ment assessment was performed clinically by the pivot shift

test, whereas for anterior laxity, clinical and instrumental

measurements (TELOS or KT 1000) were performed. Data

for each patient was collected in a database edited on File

Maker Pro 6. Data was collected on both the primary and the

revision ACL reconstruction, the post-operative rehabilita-

tion, the complications and reoperations, the subjective and

objective IKDC 2000 scores after the revision ACL recon-

struction and the radiographic status before and after the

revision surgery. Furthermore, two parameters were care-

fully assessed: the causes for failure and the meniscal status.

The following mechanisms of failure were searched for:

untreated laxity, femoral tunnel malposition, tibial tunnel

malposition, radiological impingement between the ACL

graft and the intercondylar roof, failure of fixation, new

trauma and infection. Femoral tunnel malposition was

evaluated following previously published criteria [1] as well

as tibial tunnel positioning [21]. Impingement between the

intercondylar roof and the graft was analyzed following

Howell’s recommendations [21, 23]. Based on these, tunnel

positioning was analyzed on AP and lateral radiographs.

Failure of graft fixation was considered as such only when it

occurred in the early post-operative period, before graft

incorporation. It occurred at one of the fixation sites and

depended on both the type of fixations and the type of grafts

[31, 32, 43]. Considering the menisci, data was collected at

each stage of the knee story. Meniscal surgery was observed

before, during or after primary ACL reconstruction, and then

during or after revision ACL surgery. Two hundred and

ninety-three patients were available for statistics [8]. There

were 203 men and 173 right knees. The median age at time

of surgery was 23 years (13 to 57), the interval between

primary and revision surgery was 5 years (2 months to

15 years) and the median age at revision was 28 (14 to 63).

The median follow-up was 30 months (12 to 160). The

primary ACL reconstruction was a bone-patellar tendon-
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bone (BTB) graft in 200 cases (68%), a semi-tendinosus and

gracilis (STG) graft in 87 (30%) and a quadricipital tendon

(QT) graft in 6.

Statistical analysis: After inclusion and complete review

of the data, data files were centralized for correction and

statistical analysis. In a univariate analysis, the statistical

tests used were the Chi-square test and the Student t test,

when required. Statistics were performed using Statview

5.0 (Symantec Inc.). The level of significance was set at

P \ 0.05.

Results

The causes for failure of primary ACL reconstruction

leading to revision are summarized in Table 1. Technical

problems (anterior femoral tunnel, malposition of tibial

tunnel, failure of fixation) represent 50% of the failures.

Anterior positioning of the femoral tunnel was found in

36% of failures (108 cases out of 293). The second most

frequent reason for failure was a true new trauma, which

was observed in 30% of the failures. In this series, ‘‘sup-

posed’’ traumatisms were not considered as responsible for

failure, because in this etiology, another reason was always

found to explain the failure. Tibial tunnel malposition was

three times less frequent than femoral tunnel malposition

and occurred in 11% of the patients (32 out of 293). This

tunnel was positioned either too far anteriorly or posteri-

orly. Radiological impingement between the primary ACL

graft and the intercondylar notch was found in the same

percentage of cases. Failure of the fixation system,

untreated peripheral laxity and hyperlaxity represented

around 5% of the failures. Finally, no reason for failure

was found in 15% of the patients (44 cases out of 293). It

was observed that only the malpositon of the femoral

tunnel was predictive of a better functional result of revi-

sion surgery. Indeed, at final follow-up, 44% were IKDC A

after revision in the group of patients with an anterior

femoral tunnel as a cause for failure of the primary sur-

gery, versus 24% if the cause of failure was not the fem-

oral tunnel. This difference was statistically significant

(P \ 0.05).

The cumulative incidence of medial and lateral

meniscectomies was 70%. The evolution of the meniscal

status during the knee story is summarized in Fig. 1.

Meniscectomies were performed before or during primary

surgery in 23% of the patients. The rate of meniscectomies

increased to 33% between the primary and the revision

ACL reconstruction because of isolated meniscectomies

performed during this period. The rate of meniscectomies

was raised to 67% when adding those performed during the

revision ACL reconstruction and finally, the inclusion of

meniscectomies following revision ACL reconstruction

further increased this rate to 70%. The meniscal status is of

significant influence on the objective IKDC score and on

knee stability, as summarized in Table 2. At final follow-

up, patients with conserved menisci had a better functional

result and a better knee stability than those with a total

meniscectomy (P = 0.04).

Discussion

The most important finding of the present study is that

failures of ACL reconstruction are due to technical errors

in 50% of the cases. This rate is in accordance with pre-

vious well-documented studies on causes for failure in

revision ACL reconstruction [7, 10, 28]. Among technical

errors, the femoral tunnel malposition is the most common

Table 1 Causes for failure of ACL reconstruction leading to revision

(two causes or more are possible for each patient)

Causes for failure n = 293 (%)

Femoral tunnel malposition 36

New traumatism 30

No cause found 15

Impingement 12

Tibial tunnel malposition 11

Untreated laxity 5

Failure of fixation 5

Hyperlaxity 4

Infection 2

Primary
ACL Surgery

Revision
ACL Surgery

After revision 
Surgery

67% 70%33%23%

Cumulative Incidence of Meniscectomies

TOTAL  70% !

Between
Surgeries

Fig. 1 Incidence of meniscectomies in revision ACL reconstruction

Table 2 Influence of meniscectomies on objective results and knee

stability after revision ACL reconstruction

Conserved menisci

65 patients (%)

Total meniscectomy

56 patients (%)

P

IKDC A 34 18 0.04

Negative pivot shift 80 64 0.04
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cause of failure reported in all studies of revision ACL

reconstruction [4, 7, 9, 11–14, 16, 17, 29, 30, 35–37, 39,

41, 44–47]. In particular, the femoral tunnel placement is

exceedingly anterior in most of the cases because of dif-

ficulties of visualization of the ‘‘over the top’’ position on

the femur during endoscopic ACL procedures [15, 27].

Despite the fact that this technical problem has been pre-

viously described and is well known as the ‘‘resident ridge

pitfall’’, it remains the main source of ACL reconstruction

failure. The anterior malposition of the femoral tunnel

leads first, to a loss of flexion because the graft is over-

tensioned already at 90� of flexion [6, 18] and secondly, to

the recurrence of instability when the too short intraartic-

ular graft fails during rehabilitation, or when the patient

goes back to sport.

This study also shows for the first time that if the failure

of the primary ACL graft is due to an anterior femoral

tunnel malposition, the final result of the revision ACL

reconstruction will be statistically superior to revision for

another cause. Therefore, we believe that an anterior

femoral tunnel malposition should be considered as a

predictive factor of good result of revision ACL recon-

struction. Another cause or technical reason for ACL graft

failure is tibial tunnel malposition, but this surgical mistake

is less frequent. In this study, femoral malposition is thrice

more common than tibial malposition, and this rate is in

accordance with other series [7, 12, 41]. If the tibial tunnel

is too anterior, it leads to a loss of extension and

impingement with the intercondylar notch [1, 20, 22, 40]. If

the tibial tunnel is too posterior, it leads to an incomplete

control of laxity because the intraarticular graft is too

vertical. It should be kept in mind that the anteriorization of

the femoral tunnel is not corrected by the posteriorization

of the tibial tunnel [26]: impingement between the ACL

graft and the intercondylar notch is always avoided if the

graft is well-positioned on the femur and on the tibia.

Another finding of this study is that true traumatic rein-

jury of a well-positioned and well-fixed graft is nearly as

frequent as the femoral tunnel problem. The found 30% rate

is in accordance with the most recent studies [7, 12, 41] and

is 2 to 3 times higher than those of the case series reported in

the 90’s [15, 27, 28, 35, 46]. Two main reasons could

explain this observation : first, the high demand of the

patients, who currently expect to go back to their previous

type of sports at the same level after ACL reconstruction

and second, over-aggressive rehabilitation, which can run

contrary to the ACL graft integration [38] and therefore to

the ligamentization process [3]. Nowadays, accelerated

rehabilitation, as described by Shelbourne [42], is validated

for primary [5, 24], but is questionable for revision ACL

reconstruction. This is demonstrated by two recent retro-

spective studies reporting the results of semi-tendinosus and

gracilis grafts : while Ferretti [12] recommended partial

weight-bearing for 3 weeks and an extension brace for 6,

Salmon and Pinczewski [41] used no brace, immediate full

weight-bearing and range of motion, and observed the same

failure rate.

Finally, this study demonstrates for the first time that the

meniscus is of significant influence on the functional result

and on knee stability in knees reconstructed by revision

ACL, as summarized in Table 2. Patients who sustained a

total meniscectomy, at any point of the knee story, i.e.

before, during or after the primary or the revision recon-

struction, revealed a significantly lower IKDC score and a

significantly lower pivot shift control than the patients with

conserved menisci. This assessment is in accordance with

the findings of McConville [33] and confirms that the

meniscus is not only a cartilage keeper [2, 34] but also a

knee stabilizer. Therefore, we believe that conservation of

the menisci is of major importance in knee reconstruction.

This goal is not yet reached, as demonstrated by the

70% rate of meniscectomies in this series, in accordance

with almost all the series published on revision ACL

reconstruction.

Despite these significant results on the influence of the

meniscus, one must keep in mind the limits of the current

study, due to its design: being a retrospective, multicenter

and non-randomized study, it may include possible

bias. The clinical relevance of this study is to avoid tech-

nical errors, especially anterior femoral tunnel malposition

when performing ACL reconstruction and to avoid total

meniscectomy at all cost.

Conclusion

This study shows that anterior femoral tunnel malposition

is the main cause for failure in ACL reconstruction and that

this reason for failure should be considered as a predictive

factor of good result of revision ACL reconstruction. Fur-

thermore, this study demonstrates that total meniscectomy

jeopardizes the functional result and knee stability.
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après ligamentoplastie du genou par un transplant os-tendon

rotulien-os. Rev Chir Orthop 85:475–490

6. Bylski-Austrow DI, Grood ES, Hefzy MS, Holden JP, Butler DL

(1993) Anterior cruciate ligament replacements: a mechanical

study of femoral attachment location, flexion angle at tensioning

and initial tension. J Orthop Res 8:522–531

7. Carson W, Anisko EM, Restrepo C, Panariello RA, O’Brien SJ,

Warren RF (2004) Revision anterior cruciate ligament recon-

struction. Etiology of failures and clinical results. J Knee Surg

17:127–132

8. Colombet PH, Neyret PH, Trojani C, Sbihi A, Djian P, Potel JF,

Hulet C, Jouve F, Bussière C, Ehkirch P, Burdin G, Dubrana F,

Beaufils P, Franceschi JP, Chassaing V (2007) Revision ACL

surgery. Rev Chir Orthop 93(suppl 8):5S54–5S67

9. Colosimo AJ, Heidt RS, Traub JA, Calonas RL (2001) Revision

anterior cruciate ligament reconstruction with a reharvested

ipsilateral patellar tendon. Am J Sports Med 29:746–750

10. Cross M, Purnell R (1994) Revision reconstruction of the anterior

cruciate ligament. Orthopaedic Trans 17:931

11. Eberhardt C, Kurth AH, Hailer N, Jäger A (2000) Revision ACL
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