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Surgical Predictors of Clinical Outcome
6 Years After Revision ACL Reconstruction

The MARS Group*y

Investigation performed at Vanderbilt University, Nashville, Tennessee, USA

Background: Revision anterior cruciate ligament (ACL) reconstruction has been documented to have inferior outcomes com-
pared with primary ACL reconstruction. The reasons why remain unknown.

Purpose: To determine whether surgical factors performed at the time of revision ACL reconstruction can influence a patient’s
outcome at 6-year follow-up.

Study Design: Cohort study; Level of evidence, 2.

Methods: Patients who underwent revision ACL reconstruction were identified and prospectively enrolled between 2006 and
2011. Data collected included baseline patient characteristics, surgical technique and pathology, and a series of validated
patient-reported outcome instruments: Knee injury and Osteoarthritis Outcome Score (KOOS), International Knee Documentation
Committee (IKDC) subjective form, Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), and Marx activity
rating score. Patients were followed up for 6 years and asked to complete the identical set of outcome instruments. Regression
analysis was used to control for baseline patient characteristics and surgical variables to assess the surgical risk factors for clin-
ical outcomes 6 years after surgery.

Results: A total of 1234 patients were enrolled (716 men, 58%; median age, 26 years), and 6-year follow-up was obtained on 79%
of patients (980/1234). Using an interference screw for femoral fixation compared with a cross-pin resulted in significantly better
outcomes in 6-year IKDC scores (odds ratio [OR], 2.2; 95% CI, 1.2-3.9; P = .008) and KOOS sports/recreation and quality of life
subscale scores (OR range, 2.2-2.7; 95% CI, 1.2-4.8; P\ .01). Use of an interference screw compared with a cross-pin resulted in
a 2.6 times less likely chance of having a subsequent surgery within 6 years. Use of an interference screw for tibial fixation com-
pared with any combination of tibial fixation techniques resulted in significantly improved scores for IKDC (OR, 1.96; 95% CI, 1.3-
2.9; P = .001); KOOS pain, activities of daily living, and sports/recreation subscales (OR range, 1.5-1.6; 95% CI, 1.0-2.4; P \ .05);
and WOMAC pain and activities of daily living subscales (OR range, 1.5-1.8; 95% CI, 1.0-2.7; P\ .05). Use of a transtibial surgical
approach compared with an anteromedial portal approach resulted in significantly improved KOOS pain and quality of life sub-
scale scores at 6 years (OR, 1.5; 95% CI, 1.02-2.2; P � .04).

Conclusion: There are surgical variables at the time of ACL revision that can modify clinical outcomes at 6 years. Opting for
a transtibial surgical approach and choosing an interference screw for femoral and tibial fixation improved patients’ odds of hav-
ing a significantly better 6-year clinical outcome in this cohort.

Keywords: anterior cruciate ligament reconstruction; revision; outcomes; surgical predictors

Revision anterior cruciate ligament (ACL) reconstruction
continues to offer challenges to the sports medicine practi-
tioner. The goal of establishing knee stability and returning
patients to their previous level of activities remains difficult.
To elucidate the predictors of outcome, the Multicenter ACL
Revision Study (MARS) Group has collected a prospective
cohort of patients who underwent revision ACL reconstruc-
tion.9 Obviously, modifiable factors are the most enticing, as
they can be adopted by surgeons to improve outcome. Previ-
ously, the group has demonstrated that autograft choice can
decrease rerupture rate and potentially increase activity
level.7 Identifying additional modifiable factors involving

surgical and technical decisions could assist in improving
outcomes of revision ACL reconstructions.

Little evidence exists regarding patient outcomes .5
years after revision ACL reconstruction. Only 259 patients
across 7 studies have been followed for a minimum of 5
years.1,3,6,10,12,13,15 Thus, our cohort of 1234 patients is crit-
ical in assessing midterm and longer outcomes after revi-
sion ACL reconstruction. Previous analysis of this group
at 6 years included graft choice effect and meniscal and
chondral predictors of outcome.18,19 This showed a graft
failure rate of 5.8% for the cohort.18

Previously, our group evaluated the effect of surgical
factors at minimum 2-year follow-up in our study cohort.8

Factors that demonstrated positive effects on outcomes at
2 years included opting for an anteromedial portal or
transtibial surgical exposure, choosing a metal interfer-
ence screw for femoral fixation, and not performing notch-
plasty.8 We hypothesized that at longer follow-up,

5-in-5

The American Journal of Sports Medicine
2024;52(13):3286–3294
DOI: 10.1177/03635465241288227
� 2024 The Author(s)

3286



a decreasing number of surgical factors would have a signif-
icant effect. The purpose of this study was to determine
whether surgical factors performed at the time of revision
ACL reconstruction can influence a patient’s outcome at 6-
year follow-up.

METHODS

Study Design and Setting

The MARS Group was assembled in cooperation with the
American Orthopaedic Society for Sports Medicine as a col-
lection of 83 sports medicine fellowship–trained surgeons
working at 52 sites. The surgeons are a mix of practitioners
in academic settings (54%) and private practice (46%). Sur-
geons could perform the ACL revision surgery according to
their own practice preferences. If an allograft was chosen
for reconstruction, the surgeon was required to use a Mus-
culoskeletal Transplant Foundation graft (MTF Biologics)
to standardize and record allograft preparation methods.

The objective of this consortium has been to assess both
the short- and long-term outcomes after revision ACL
reconstruction and to determine how the initial factors at
the time of revision surgery may influence and predict dis-
ease progression. This study design involves a longitudinal
prospective cohort for whom we currently have baseline, 2-
year, and 6-year follow-up data.

Participants

After institutional review board approval was obtained
from each institution, 1234 patients with documented
ACL reconstruction failure who underwent revision ACL
reconstruction surgery qualified for and were consented
to be in this study (Figure 1). This multicenter consortium
began patient enrollment in 2006 and ended in 2011. Study
inclusion criteria were revision ACL reconstructions per-
formed by a MARS surgeon on patients with ACL defi-
ciency for whom a previous ACL reconstruction had
failed, as identified using either magnetic resonance imag-
ing, physical examination (positive pivot-shift and Lach-
man test), KT-1000 arthrometer testing demonstrating
.5-mm side-to-side difference, functional instability, or
arthroscopic confirmation.

Data Sources

After providing informed consent, the patients completed
a self-reported questionnaire examining patient character-
istics, injury characteristics, sports participation history,

and health status before their revision ACL reconstruction
surgery. Within this questionnaire, each participant com-
pleted a series of validated general and knee-specific out-
come instruments, including the Knee injury and
Osteoarthritis Outcome Score (KOOS), the International
Knee Documentation Committee (IKDC) subjective form,
the Western Ontario and McMaster Universities Osteoar-
thritis Index (WOMAC), and the Marx activity rating
scale. Surgeons filled out a questionnaire that included
physical examination findings, previous surgical history
(if known), current revision surgical technique used, and
the intra-articular findings and surgical management of
meniscal and chondral pathology.

Completed forms were mailed from each site to our data
coordinating center (Vanderbilt University). Data from
both the patient and surgeon questionnaires were scanned
using Teleform software (OpenText) using optical charac-
ter recognition, and the scanned data were verified and
exported to a master study database. A series of custom
logical error and quality control checks were systemati-
cally performed before data analyses.

Patient Follow-up

At 6 years, the same questionnaire was administered as at
baseline and at 2-year follow-up. Patients were also con-
tacted via telephone or email to determine whether subse-
quent graft failure and/or any additional knee surgery had
occurred.

Statistical Analysis

Descriptive statistics for the baseline patient and surgical
characteristics were collected and reported. The effects of
the independent (risk factor) variables on the outcome
measures of IKDC, KOOS, WOMAC, and Marx activity
scale were modeled with proportional odds logistic regres-
sion, and the effects on binary outcome of subsequent sur-
gery (yes/no) were modeled using logistic multivariable
regression. This statistical approach allows control of mul-
tiple factors with assessment of predictors independent of
all other factors. Odds ratios (ORs) and 95% CIs were
obtained via exponentiation in the parameter estimates.
Patient-related covariates and previous and current
surgical-related covariates were included and controlled
for in the models. Patient-related covariates included sex
(male/female), age at the time of revision ACL reconstruc-
tion, body mass index, smoking status (nonsmoker, quit,
current), baseline Marx activity level, and baseline out-
come measures (IKDC, KOOS, WOMAC, Marx).
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Covariates related to previous surgical information
included time (in years) since the patient’s last ACL recon-
struction, previous ACL reconstruction on the contralat-
eral knee (yes/no), and surgeon’s revision of his or her
own failed procedure (yes/no). Covariates related to cur-
rent surgical information included surgeon years of experi-
ence, surgical technique (1 incision transtibial, 1 incision
anteromedial portal, 2 incisions), femoral and tibial aper-
ture position, femoral and tibial fixation, graft type
(bone–patellar tendon–bone [BPTB] autograft, soft tissue
autograft, BPTB allograft, soft tissue allograft), and biolog-
ical enhancement used (yes/no). Three-knot restricted
cubic splines were used for all continuous covariates to
allow for nonlinear relationships with the outcomes.

The changes in outcome scores between baseline and 6
years were assessed via a comparison of median and inter-
quartile range at each time point and tested using
Kruskal-Wallis test. Additionally, the minimal clinically
important difference was examined between time points.
Minimal clinically important difference was 11 points for

IKDC, 8 to 10 points for each of the 5 KOOS subscales, 8
to 10 points for the WOMAC, and 2 points for Marx activity
scale. Alpha was set at .05 for all statistical tests. Multiple
imputation using predictive mean matching was used to
address missing data. The Hmisc and rms packages of
the open source R statistical software (https://www.r-pro-
ject.org) were used for statistical analysis.

RESULTS

A total of 1234 patients (716 men; 58%) met the inclusion
criteria and were successfully enrolled (Table 1). The
median age of the patients was 26 years at the time of
enrollment, and the median time since their most recent
ACL reconstruction before the current revision was 3.3
years. At 6 years, follow-up related to incidence of subse-
quent surgery was obtained on 79% of the cohort
(980/1234) (‘‘Phone Follow-up’’ in Figure 1), whereas
follow-up related to patient-reported outcomes at 6 years

Initial Cohort
N=1248

Eligible Baseline Cohort
N=1234

Six-Year Follow-up

18 Incarcerated

Lost to follow-up
N=110 (9%)

Phone Follow-up
N=980 (79%)

Known Endpoint
N=144 (12%)

Questionnaire 
returned

N=841 (68%)

70 Site IRB not 
maintained

47 Refusals

14 Excluded
• 11 non-MTF allografts
• 2 non-surgical
• 1 enrollment failure 

Questionnaire 
not returned 
N=123 (10%)

Total knee 
arthroplasties 

N=16 (1%)

9 Deaths

Figure 1. Patient enrollment flow diagram. IRB, institutional review board; MTF, Musculoskeletal Transplant Foundation.
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was obtained on 68% of the cohort (841/1234) (‘‘Question-
naire returned’’ in Figure 1).

Surgical Approach

Several surgical factors at the time of revision surgery
were found to be significant drivers of poorer outcomes at
6 years (Appendix Table, available in the online version
of this article). Use of a transtibial surgical approach com-
pared with an anteromedial portal approach resulted in
significantly improved KOOS pain and quality of life
(QOL) subscale scores (OR, 1.5; 95% CI, 1.02-2.2; P �
.04) as well as WOMAC stiffness scores (OR, 1.46; 95%

CI, 1.00-2.14; P = .05) at 6 years. Using an anteromedial
portal approach compared with a 2-incision/rear-entry
approach resulted in significantly improved patient activ-
ity levels at 6 years (OR, 1.67; 95% CI, 1.07-2.63; P =
.024). Surgical approach did not influence graft rerupture
rates at 6 years. Outcomes were not predicted according
to which individual surgeon performed the revision ACL
reconstruction.

Tunnel Position

Regarding tunnel position at the time of the revision sur-
gery, patients whose surgeons noted that the tibial tunnel

TABLE 1
Baseline Cohort Characteristics at the Time of Revision ACL Reconstruction (N = 1234)a

Variable % (n) or Median (25%, 75% Quartile)

Patient characteristics
Sex

Male 58 (716)
Female 42 (518)

Age, y 26 (20, 34)
Body mass index 25.1 (22.6, 28.6)
Smoking status

Nonsmoker 77 (949)
Quit 13 (157)
Current 9 (109)
Blank/missing 2 (19)

Education level, y 14 (12, 16)
Activity level measured via Marx score, 0-16 points 11 (4, 16)

Information about previous surgery
Previous ACL reconstruction on the contralateral knee

No 90 (1110)
Yes 10 (124)

Previous medial meniscal surgery
No 62 (765)
Yes, repair healed/stable 3 (32)
Yes, repair not healed/unstable 6 (69)
Yes, excision 30 (368)

Previous lateral meniscal surgery
No 79 (979)
Yes, repair healed/stable 2 (30)
Yes, repair not healed/unstable 2 (23)
Yes, excision 16 (198)
Blank/missing \1 (4)

Previous articular cartilage surgeries
No 88 (1086)
Yes 12 (148)

Previous graft type (most recent only)
Autograft 68 (834)
Allograft 29 (354)
Both autograft 1 allograft 3 (34)
Unknown/missing \1 (12)

Previous graft source
BPTB 52 (642)
Soft tissue 38 (473)
BPTB 1 soft tissue \1 (11)
Unknown/missing 9 (108)

aContinuous variables are expressed as median (25% quartile, 75% quartile); categorical variables are expressed as percentage (fre-
quency). ACL, anterior cruciate ligament; BPTB, bone–patellar tendon–bone.
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aperture was in the ‘‘optimum position’’ fared significantly
worse in terms of 6-year IKDC scores (OR, 0.6; 95% CI, 0.4-
0.8; P = .003), Marx activity levels (OR, 0.20; 95% CI, 0.07-
0.6; P = .005), and KOOS symptoms, pain, sports/recrea-
tion, and QOL subscale scores (OR range, 0.56-0.68; 95%
CI, 0.38-1.00; P � .05) compared with patients whose sur-
geons opted for either a blended new tunnel or noted that
the previous tunnel had the same tunnel aperture but
a ‘‘compromised position.’’

Graft Fixation

The most consistent surgical variables driving outcome in
patients with revision surgery were related to femoral
and tibial fixation. Using an interference screw for femoral
fixation compared with a cross-pin resulted in significantly
better outcomes in 6-year IKDC scores (OR, 2.2; 95% CI,
1.2-3.9; P = .008) (Table 2) and KOOS sports/recreation
and QOL subscale scores (OR range, 2.2-2.7; 95% CI, 1.2-
4.8; P \ .01). Using an interference screw compared with
a cross-pin for femoral graft fixation resulted in a 2.6 times
less likelihood of having a subsequent surgery within the 6
years (P = .02) (Table 2).

The suture button/Endobutton (Smith & Nephew) con-
struct was the second most commonly used femoral fixa-
tion method in our revision cohort (21%) (Table 2)
compared with the interference screw (56%). We did not
find that the interference screw had any significant advan-
tage over the suture button, nor did the suture button have
any advantage over the cross-pin (P value range, .10-.88).

Using an interference screw for tibial fixation compared
with any combination of tibial fixation techniques resulted
in significantly improved IKDC score (OR, 1.96; 95% CI,
1.3-2.9; P = .001); KOOS pain, activities of daily living
(ADL), and sports/recreation subscale scores (OR range,
1.5-1.6; 95% CI, 1.0-2.4; P \ .05); and WOMAC pain and
ADL subscale scores (OR range, 1.5-1.8; 95% CI, 1.0-2.7;
P \ .05). Biologic enhancement (eg, platelet-rich plasma)
at the time of revision surgery did not influence 6-year out-
comes in this cohort.

General

Lower baseline outcome scores, lower baseline activity level,
being a smoker at the time of the revision, older age, female
sex, higher body mass index, shorter time since the patient’s
last ACL reconstruction, having a previous ACL reconstruc-
tion on the contralateral side, and the surgeon’s revision
being his or her own failed procedure all significantly
increased the odds of reporting poorer clinical outcomes at
6 years (Table 2). No surgical factors were found to influence
the incidence of having a subsequent ACL reconstruction
after the index ACL revision surgery (Table 2).

DISCUSSION

Surgical predictors of outcome for revision ACL reconstruc-
tion are believed to be a critical issue. The ability to
improve what are typically poor outcomes after revision

ACL reconstruction depends upon the ability to make deci-
sions at the time of revision that would improve outcomes.
Unfortunately, many factors are beyond the control of the
surgeon. Our study demonstrates some factors that the
surgeon can consider when planning the approach to revi-
sion ACL reconstruction. One of the challenges in discus-
sing the results of studies by the MARS Group is the
lack of comparison cohorts in the literature. This becomes
increasingly relevant as the cohort moves past 5 years of
follow-up. Currently, in the literature, only 259 patients
have been followed for .5 years and reported
on.1,3,6,10,12,13,15 Also, unless a prospective study design
was used, many of these surgical factors may not have
been measured or identified in other case series. Thus,
our report on 980 patients with 6-year follow-up remains
unique.

Demographically, the cohort remained consistent with
cohorts in previously reported revision ACL reconstruction
series.8 Our follow-up continued to be strong, with 79% of
the 1234 patients followed for a minimum of 6 years.
Like most ACL series, the majority of our patients were
men (58%).

Despite the increasing popularity of the anteromedial
portal approach for drilling the femoral tunnel, our results
did not demonstrate a clear superiority of the anteromedial
approach at 6 years. Transtibial approach was a predictor
of improved WOMAC stiffness and KOOS pain and QOL
scores. In the previous review of this cohort at 2-year
follow-up, a difference in outcomes was not noted between
transtibial and anteromedial technique.8 Most surgeons
would not change their transtibial versus anteromedial
versus 2-incision approach based on KOOS pain and
QOL outcomes at 6 years but rather would be more likely
to change their surgical approach if the rerupture rate at
6 years was affected.18 We have been unable to demon-
strate that surgical approach (or, independently, the sur-
geon performing that approach) affects graft rerupture at
6 years. Arthrotomy, a 2-incision approach, and notch-
plasty, which were predictors of worse outcome at 2 years,
did not affect outcomes with further follow-up at 6 years.

Consistent with the findings at 2-year follow-up,8 a sur-
geon’s determination that the tibial tunnel was in the
‘‘optimum’’ position resulted in worse outcomes for 6-year
IKDC scores; Marx activity levels; and KOOS symptoms,
pain, sports/recreation, and QOL scores. This was in com-
parison to surgeons who either opted for a blended new
tunnel or noted that the previous tunnel had the same tun-
nel aperture but a ‘‘compromised position.’’ The finding
that patients who had a new tibial tunnel drilled when
the previous tunnel position was poor were not affected is
in contradistinction to the findings at 2 years where this
resulted in poor outcomes. Femoral tunnel issues affected
only the KOOS pain outcome in this study, in that an
‘‘entirely new tunnel’’ produced a significantly poorer
KOOS pain score at 6 years compared with a femoral tun-
nel in the ‘‘optimum position,’’ as determined by the oper-
ating surgeon. At 2 years, a double tunnel on the femur
resulted in worse patient-reported outcome scores. These
findings raise questions about whether the tibial tunnel
has more effect than surgeons typically believe and
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TABLE 2
Baseline Surgical Characteristics at the Time of Revision

ACL Reconstruction (N = 1234)a

Variable

% (n) or Median

(25%, 75% Quartile)

Time since last ACL reconstruction, y 3.3 (1.4, 8.0)

No. of revisions

1 87 (1077)

2 11 (131)

�3 2 (26)

Surgeon’s opinion of failure

Traumatic 35 (429)

Technical 22 (266)

Biological 8 (101)

Other \1 (10)

Combination 35 (426)

Blank/missing \1 (2)

Surgeon’s revision of his/her own failed procedure

No 70 (862)

Yes 30 (367)

Blank/missing \1 (5)

Surgeon experience, y 13 (8, 18)

Mechanism of injury

Nontraumatic, gradual onset 28 (340)

Nontraumatic, sudden onset 7 (84)

Traumatic, noncontact 53 (658)

Traumatic, contact 12 (150)

Blank/missing \1 (2)

Surgical technique

1 incision (transtibial) 35 (427)

1 incision (anteromedial portal) 47 (575)

2 incisions 18 (220)

Arthrotomy/other 1 (12)

Graft type

Autograft 48 (598)

Allograft 49 (599)

Both autograft 1 allograft 3 (37)

Graft source

BPTB 50 (616)

Soft tissue 47 (580)

Other (eg, both, quadriceps-bone) 3 (38)

Graft type 3 source

BPTB autograft 26 (325)

Soft tissue autograft 20 (251)

Semitendinosus (n = 21)

Semitendinosus 1 gracilis (n = 230)

BPTB allograft 23 (289)

Soft tissue allograft 25 (302)

Achilles tendon (n = 83)

Hamstring (n = 21)

Tibialis anterior/posterior (n = 193)

Combination (n = 5)

Other (eg, both autograft 1 allograft,

both BPTB 1 soft tissue, quadriceps-bone grafts)

5 (67)

Femoral fixation

Interference screw 56 (691)

Suture 1 button/Endobutton 21 (265)

Cross-pin 12 (144)

Other 4 (54)

Combination 6 (77)

Blank/missing \1 (3)

Tibial fixation

Interference screw 57 (707)

Intrafixb 9 (107)

Suture 1 post or button 5 (65)

Other 5 (67)

Combination 23 (285)

Blank/missing \1 (3)

(continued)

TABLE 2
(continued)

Variable

% (n) or Median

(25%, 75% Quartile)

Medial meniscal pathology/treatment

Normal (no tear) 55 (680)

No treatment for tear 2 (29)

Repair 13 (166)

Excision 27 (336)

Other 2 (23)

Lateral meniscal pathology/treatment

Normal (no tear) 64 (790)

No treatment for tear 5 (58)

Repair 5 (63)

Excision 26 (316)

Other \1 (7)

LFC articular cartilage pathology

Normal/grade 1 71 (881)

Grade 2 15 (189)

Grade 3 8 (99)

Grade 4 5 (65)

MFC articular cartilage pathology

Normal/grade 1 57 (699)

Grade 2 24 (295)

Grade 3 13 (166)

Grade 4 6 (72)

Blank/missing \1 (2)

LTP articular cartilage pathology

Normal/grade 1 83 (1019)

Grade 2 13 (162)

Grade 3 4 (46)

Grade 4 \1 (7)

MTP articular cartilage pathology

Normal/grade 1 89 (1098)

Grade 2 8 (94)

Grade 3 2 (21)

Grade 4 1 (16)

Blank/missing \1 (5)

Patellar articular cartilage pathology

Normal/grade 1 70 (867)

Grade 2 19 (239)

Grade 3 10 (119)

Grade 4 \1 (9)

Trochlear articular cartilage pathology

Normal/grade 1 79 (979)

Grade 2 9 (105)

Grade 3 8 (94)

Grade 4 4 (55)

Blank/missing \1 (1)

Biologic enhancement used

No 91 (1117)

Yes 9 (112)

Blank/missing \1 (5)

Bone grafting

None 87 (1075)

1-stage (done at the time of revision) 5 (64)

2-stage (done before revision) 8 (95)

aContinuous variables are expressed as median (25% quartile, 75% quar-

tile); categorical variables are expressed as percentage (frequency). ACL,

anterior cruciate ligament; BPTB, bone–patellar tendon–bone; LFC, lateral

femoral condyle; LTP, lateral tibial plateau; MFC, medial femoral condyle;

MTP, medial tibial plateau.
bManufactured by DePuy Synthes.
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whether our ability to judge the proper tibial tunnel is
inconsistent or impaired in many situations.

Graft fixation was a significant predictor of outcome at 6
years after revision ACL reconstruction. Use of interference
screws for femoral fixation continued to result in improved
outcomes compared with other fixation methods. At 6 years,
the use of interference screws affected IKDC, KOOS
sports/recreation, and KOOS QOL scores. Using an interfer-
ence screw compared with a cross-pin resulted in a patient
being 2.6 times less likely to have a subsequent surgery
within the 6 years. This is similar to the 2-year findings
where KOOS symptoms, pain, and QOL scores as well as
WOMAC stiffness scores were affected.8 Use of the tibial
interference screw also predicted improved outcomes at 6
years. Improved outcomes at 6 years were demonstrated
by the IKDC score; the KOOS pain, ADL, and sports/recre-
ation subscale scores; and the WOMAC pain and ADL sub-
scale scores. Similarly, we demonstrated at 2 years that
using a metal interference screw for current revision tibial
fixation (compared with using a combination of fixation
devices) was associated with significantly better IKDC and
WOMAC stiffness scores.8 Graft fixation in the primary
ACL reconstruction setting has rarely demonstrated a sig-
nificant effect on outcome.4,5,11,14,16,17,20 It is uncertain
why graft fixation has a more significant effect in the revi-
sion ACL reconstruction setting. This effect may be related
to previous old, sclerotic, and slightly enlarged tunnels and
providing the most significant fixation via an interference
screw, but these subtle nuances are difficult to measure.
Previously, this group published a study of bone grafting
demonstrating worse baseline and 2-year patient-reported
outcomes and activity levels in patients who underwent 2-
stage bone grafting compared with patients who underwent
no bone grafting or single-stage bone grafting.2 This group
has also previously reported that similar to graft fixation,
the graft choice and meniscal and chondral pathology signif-
icantly affect 6-year outcomes.18,19 Specifically, use of
a BPTB autograft for revision resulted in patients being
4.2 times less likely to sustain a subsequent graft rupture
compared with use of a BPTB allograft (P = .011; 95% CI,
1.56-11.27). No significant differences were found in graft
rerupture rates between BPTB autograft and soft tissue
autografts (P = .87) or between BPTB autografts and soft
tissue allografts (P = .36).18 Meniscal and chondral pathol-
ogy at the time of revision ACL reconstruction had contin-
ued significant detrimental effects on patient-reported
outcomes at 6 years after revision ACL surgery; the most
consistent factors driving poorer outcomes were having
a medial meniscal excision (either before or at the time of
revision surgery) and the presence of patellofemoral articu-
lar cartilage pathology at the time of the revision surgery.19

Strengths of the study include the prospective data col-
lection of validated patient-reported outcome measures
with the largest prospective revision ACL reconstruction
cohort collected to date. This allows multivariable analysis
to control for a large number of variables. Limitations and
weaknesses include no onsite follow-up, surgeon variation
in tunnel drilling as to blended versus previous tunnel use,
and inability to control indications for tunnel placement
and fixation choice by surgeons.

CONCLUSIONS

There are surgical variables at the time of an ACL revision
that can modify clinical outcomes at 6 years. Opting for
a transtibial surgical approach and choosing an inference
screw for femoral and tibial fixation improved the patients’
odds of having a significantly better 6-year clinical out-
come in this cohort.
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