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Abstract

The re-revision of anterior cruciate ligament reconstruction (ACLR) can be contemplated a secure and
efficacious surgical technique with good results, whether it is performed in one-stage or two-stages or
is performed with autograft or allograft. With regard to the surgical technique, there is no evidence that
performing ACLR in one stage is superior to performing it in two stages. With respect to graft choice,
allograft is the most chosen, and the allograft most frequently utilized is the Achilles tendon. However,
the best graft to use for re-revision is not yet known. For revision ACLR orthopedic surgeons have to
contemplate the amendment of an outrageous posterior tibial slope, especially after having failed two
or more consecutive interventions. The potential benefit of combining ACLR with an anterolateral
ligament reconstruction is to achieve greater rotational stability. It will diminish both the elevated failure

percentages observed specifically in young individuals and increasing osteoarthritic changes

encountered following sole ACLR.
Level of evidence: Il
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Introduction

D isruption of the anterior cruciate ligament (ACL) is
increasingly usual worldwide, and its surgical

solution by means of an ACL reconstruction (ACLR)
is the gold standard in current orthopedic literature.
However, it is common for the first reconstruction to also
rupture, necessitating a second or even third
reconstruction.!-16

Main body

Regarding the prevalence of the first graft rupture, Annear
et al (2019) investigated 10-year graft failure rates in
individuals experiencing ACLR with remnant preservation
(RP, N=24), versus remnant debridement (RD, N=25). Two
graftruptures (10%) were found in the RP cohortand three
(13.6%) in the RD cohort.!

Regarding ACLR in children, in 2023 Rangasamy et al
reported thatafter a minimum follow-up of2 years, the rate
of graft rupture using quadriceps tendon (QT) autograft
(3.5%) was substantially lower than the rupture rate using

Corresponding Author: E. Carlos Rodriguez-Merchan,
Department of Orthopedic Surgery, La Paz University Hospital-
IdiPaz, Madrid, Spain

Email: ecrmerchan@hotmail.com

hamstring tendon (HT) autograft (12.4%).2 In the series of
Honeywill etal (N=332) published in 2024, at 7-year follow-
up ACL graft rupture occurred in eleven (4%) women who
experienced ACLR with HT autografts.3

The study of Pettinari etal (2024) compared isolated ACLR
versus ACLR + LEAP (lateral extra-articular procedures).
Two cohorts of 551 individuals each were analyzed, and the
follow-up was 8 years on average. The age was 37 years on
average. The LEAP cohortincluded 503 (91.3%) individuals
who  underwent anterolateral ligament  (ALL)
reconstruction and 48 (8.7%) individuals who underwent a
Lemaire technique. Graft failure was detected in nineteen
(1.7%) individuals: fifteen (2.7%) in the no-LEAP cohortand
four (0.7%) in the LEAP cohort*

Concerning the need ofa second or third ACLR, itis not true
for all individuals. In the study of Geffroy etal (2018), which
analyzed children and adolescents under 18 years of age, re-
tears occurred in 9% of individuals, after 1 year.> The study
of Ebert etal (2022) analyzed 155 individuals experiencing
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selective posterolateral bundle (PLB) reconstruction (N=28)
or anteromedial bundle (AMB) reconstruction (N=17). At 2-
year follow-up, two out of 55 (3.6%) re-tears were found,
one in the AMB cohort and one in the PLB cohort® in elite
athletes Homan et al recommended bone-tendon-bone
(BTB) autograft.’”

Regarding the posterior tibial slope (PTS), in a systematic
review published in 2022 by Liu et al it was concluded that
after ACLR, an elevated PTS was related to a higher risk of
ACL graft failure.8 ACLR repeatrevision remains a challenge
for the orthopedic surgeon in many respects. Such as what
type of graft should be used, whether or not an extra-
articular procedure should be associated, what technique
should be used, and logically what are the results and
expectations that the patient should have when facing this
type of surgery.17

The purpose of this paper is to review the current role of
repeat revision ACLR. For this purpose, on December 8,
2024, a literature search was carried out in PubMed using
"repeat revision ACL reconstruction." as keywords. Forty-
four articles were found, of which only 17 were finally
analyzed because they were strictly related to the title of this
article.

In 2022 Fradin et al found that both second revision ACLR
and nonsurgical treatment of failed first revision ACLR were
related to elevated percentages of return to sport. However,
second revision ACLR yielded better functional results than
nonsurgical management. Thatis, it seemed clear that repeat
surgery is a better option than nonsurgical treatment of the

REPEAT REVISION ACLR

problem.'* In fact, other authors have opted for surgical
treatment of this problem.®3 17 [ have considered it
interesting to evaluate these results based on three
fundamental parameters: percentages of return to preinjury
activity level, ruptures and complications.

Return to preinjury activity level

The systematic review published in 2022 by D’Ambrosi et
al showed that 10.5% of individuals return to their level of
activity prior to ACLR.77 Regarding published case series, in
Wegrzyn et al this figure was 20%,° 27% in Griffith et al,10
and 44% in Gorodischer.13

Re-ruptures

The systematic review published in 2022 by D’Ambrosi et
al showed a 6.4% rate of re-ruptures after ACLR repeat
revision.!” Regarding published case series, in Griffith et al
this figure was 13%,1% and 21% in Engler et al.12

Complications

The systematic review published in 2022 by D’Ambrosi
et al showed 1.4% complications after ACLR repeat
revision, all of them minor: two (0.7%) superficial
infections, one (0.3%) cyclops lesion and one (0.3%)
flexion loss.17

[Table 1] shows the most important data from the case
series published on repeat revision ACLR.%-14 [Table 2]
and [Figure 1] show the most relevant information from
the recently published systematic review on repeat
revision ACLR.17

12

10

Returned to preinjury
activity level

Reruptures

Minor complications

Figure 1. Percentage of patients who returned to preinjury activity level (about 11%), who suffered re-rupture (around 7%) and had
minor complications (about 2%) according to the systematic review published by D’Ambrosi et al.1”
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Table 1. Case series on repeat revision anterior cruciate ligament reconstruction (ACLR)
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Source of graft not mentioned. Result of repeat ACLR was excellent or good in
70% of the cases, although diminished after the
Wegrzyn 2009 10 /30 years 3.2 years Postoperatively, only 2 individuals recovered to the same second revision, in relation to the occurrence of
etal? sports activity level they had before their first ACLR. Four hada  meniscal tears and articular cartilage lesions.
lower level, and 4 discontinued sports activity. Meniscal and articular cartilage lesions were
more common and more severe with recurrent
laxity. The cause of failures was mainly recurrent
trauma, followed by surgical technical errors.
Source of graft not mentioned. Repeat revision ACLR may improve the
functional results of individuals who have failed
revision ACLR. Most individuals did notreturn to
Griffith 2013 15 / 27 years 5 years Mean Lysholm score was 60 preoperatively and increased to 82 prior activity level following repeat revision.
etal 10 postoperatively. Mean preoperative IKDC score was 59, which  prasence of grade 3 or 4 chondral lesions and
increased to 80 postoperatively. Mean preoperative Tegner body mass index greater than 28 were associated
score was 6. Mean postoperative Tegner score was 4.5, with  \/ith worse results.
only 4 of 15 (27%) individuals having returned to their prior
activity level. Two individuals (13%) sustained a traumatic
rerupture. Presence of grade 3 or 4 chondral lesions and body
mass index greater than 28 at the time of repeat revision were
associated with a "fair" or "poor" result by Lysholm score and
IDKC subjective scoring.
Source of graft not mentioned. Combined ACL re-revision with proximal tibial
anterior closing wedge osteotomy restored knee
Sonnery-Cottet 2014 5/NA 2.6 years stability and function with satisfactory clinical
etal 11 The mean differential anterior laxity was 10.4 mm, and this results in individuals who experienced recurrent
significantly diminished to 2.8 mm at the last follow-up. Using  AcL ruptures with an associated increased PTS.
the Kellgren-Lawrence classification to assess the presence of
osteoarthritis, 1 individual was grade 1, 3 individuals were
grade 2, and 1 individual was grade 3.
In each individual, the residual failed graft was debrided. = Multiple revision ACL reconstruction surgery
Removal of femoral and tibial hardware from the primary ACLR  seemed to have reasonable functional results but
was carried out if it impeded proper tunnel placement. If the  was associated with a relatively high failure rate.
previous graft tunnel coincided with the planned graft tunnel,  Activity level following repeat revision surgery
single-staged grafting was utilized on the tibial and /or femoral =~ was diminished compared to the preinjury state,
tunnels to fill the bony defect with either a Milagro  but most individuals were able to return to
biocomposite screw or allograft bone graft. The planned recreational sports.
tunnels were then drilled through these grafts. Two-stage
Engler 2020 14/ NA 3.5 years reconstruction was not undertaken for any individuals by the
etal 12 surgeon over this time period. The optimal graft for the patient
was chosen after shared decision making with the patient,
taking into consideration prior grafts utilized, available
autografts, and patient age and activity level. Fixation of the
revision ACL graft was secured with Guardsmen interference
screws or Milagro screws.
Twelve individuals experienced secondary revision
procedures, and 2 experienced tertiary revisions. Three
individuals (21%) had subsequent failure of the revision graft
with mean time to failure of 2.3 years. PTS was significantly
higher in the failures than in the nonfailures. Eleven individuals
completed outcomes measures at a mean of 3.5 years
postoperatively. The mean Tegner activity score was 6.3 at
follow-up, compared with 8.3 prior to the original ACL injury.
The mean IKDC-SKF score was 70 at follow-up.
Source of graft not mentioned. Individual should be counseled on the
challenging results of repeat revision ACLR.
Gorodischer 2022 9 /32 years NA One individual was considered a failure at 16 months
etal 13 (minimum 2 postoperative. Only 44% (four out of nine) individuals were
years) able to return to their sports. None of these individuals had a

cartilage injury, while three out of five individuals who did not
return to their sports had International Cartilage Regeneration
& Joint Preservation Society grade IIl or IV cartilage injury.
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Table 1. Continued
Source of graft not mentioned.

Both second revision ACLR and nonsurgical management of
failed first revision ACLR were associated with high rates of
return to sport. However, second revision ACLR was associated
withsignificantly better functional outcome scores withrespect
to Tegner, Lysholm, KOOS Quality of Life, and KOOS Sport and
Recreation scores compared to nonsurgical management.

Fradin 2022

etal 14

41 /NA 8.7 years

This study showed that a second revision ACLR
(N=31) gave better functional results than
nonsurgical treatment (N=10). Nonsurgical
treatment was the only significant predictor of
failure to achieve a good/excellent Lysholm
score at the final follow-up, and this was likely a
function of inferior knee stability in that group.

N, number of patients; NA, notavailable; ACL, anterior cruciate ligament; PTS, posterior tibial slope; IKDC, International Knee Documentation Committee; IKDC-SKF, International

Knee Documentation Committee Subjective Knee Evaluation Form; KOOS, Knee injury and Osteoarthritis Outcome Score

Table 2. Systematic review on repeat revision anterior cruciate ligament reconstruction (ACLR)
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Allograft in 139 (47.1%) cases [72 (24.4%) not  Multiple revisions of ACLR allowed acceptable

specified, 18 (6.1%) Achilles tendon, 15 (5.1%) clinical outcomes and a good grade of knee stability

tibialis posterior, 9 (3.1%) tibialis anterior, 1  with a low rate of subsequent new reruptures but

(0.3%) QT and 24 (8.1%) PT];in 111 (37.6%) cases,  the possibility of regaining preinjury sports activity

itwas an autologous homolateral graft [92 (31.2%)  was poor; whenever feasible, it is preferred to

not specified, 16 (5.4%) PT, 2 (0.7%) HT and 1  revise the ligament in one stage. This surgery

(0.3%) QT]; in 38 (12.9%) cases, an autologous  remains a challenge for orthopedic surgeons and

contralateral graft [31 (10.5%) HT and 7 (2.4%) many doubts persist regarding the ideal grafts,

PT], while in 7 (2.4%) cases, it was a mixed graft. additional extraarticular ~ procedures  and

techniques to utilize.
D'Ambrosi 2022 295 /30 years 5.6 years . .
etal 17 In 47 (15.9%) patients an extra-articular plasty was

performed for the anterolateral ligament (ALL). In
all studies that reported pre- and post-operative
IKDC (subjective and objective) and Lysholm score,
there was a significant improvement compared to
the preoperative value. At the final follow-up, laxity
measured with KT-1000 was found to be 2.2 mm.
Thirty-one (10.5%) out of 295 individuals returned
to their preinjury activity level. A total of 19 (6.4%)
re-ruptures were found, while only 4 (1.4%)
adverse events (all minors) were reported, out of
which 2 (0.7%) were superficial infections, 1
(0.3%) cyclops lesion and 1 (0.3%) flexion loss.

N, number of patients; PT = patellar tendon; QT = quadriceps tendon; HT = hamstring tendon; IKDC, International Knee Documentation Committee

Conclusion sole ACLR.

Following a re-revision ACLR knee function improves.

However, the procedure is associated with low percentage Acknowledgement
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