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INTRODUCTION RESULTS RESULTS

Adolescent anterior cruciate ligament (ACL) 1njuries are rising with increased participation in higher-level athletics at
earlier ages, increased awareness of the injury in youth, and improved diagnostic methods.! With increasing primary ACL
reconstructions comes a rise in revision ACL reconstructions, particularly in the adolescent population that has been
shown to be at a higher risk for re-injury after ACL reconstruction than adults.? While several large studies show return-to-
sport rates after primary ACL reconstruction to be somewhere between 43-75%7#, the rates of return after revision ACL
reconstruction are not as widely studied. Further studies have shown return-to-sports rates around 74% when using bone-
patellar tendon-bone autografts in this population.” However, studies are lacking comparison of multiple graft choices with
return-to-play & clinical outcomes. Knowledge of the factors affecting subjective outcomes after revision ACL
reconstruction 1s important for evidence-based preoperative counseling of adolescent athletes.

Purpose

* To evaluate the clinical results of revision ACL reconstruction across a group of high-level adolescent athletes with at
least a 2-year follow-up. We sought to identify any demographic, injury, and surgical factors affecting patient-reported
functional outcomes.

* To evaluate the success of return to sport.

Hypothesis
* Excellent results would be observed in this population at a minimum of 2-year follow-up.

METHODS

 Patient Selection

* Ethics approval was obtained from our local institutional review board prior to initiation of this study

» Retrospective review identified a consecutive series of 34 adolescent® patients (10-19 years) who underwent
revision ACL reconstruction with a minimum follow-up of 2 years

 All surgical procedures were performed by two fellowship-trained sports medicine surgeons between October 2007
and February 2014

 All patients had a previous ACL reconstruction

* Exclusion criteria
* Ipsilateral lower extremity injuries, other than additional knee injuries
* Posterolateral corner or multi-ligament knee injury requiring repair/reconstruction
* Congenital or acquired neurological defects not related to the reconstruction
 Patients unable to understand the premise of the study due to language barriers
* Inability to complete patient-reported outcome questionnaires
* Those unable to be contacted or not wishing to be involved in a research study

* 21 patients met selection criteria

 Clinical Evaluation & Outcome Measures

* Operative and clinical notes were extracted from medical records

* Preoperative assessment included age, mechanism and severity of injury, as well as the operative details (eg size/
type of graft used) for both the primary and revision reconstruction

* Sports were classified as collision, contact, or limited contact according to criteria established by the American
Academy of Pediatrics’.

* Postoperative assessment included graft re-injury and any postoperative complications

 Patient-reported outcomes and functional activity levels were evaluated using the International Knee
Documentation Committee (IKDC) knee survey, Modified Cincinnati Rating System Questionnaire, and the
Lysholm Knee Scoring Scale

* Return to sporting activity and patient satisfaction were also assessed

o Statistical Analyses

* Normality of distribution of dependent variables (patient-reported outcomes) was tested using the Shapiro-Wilk test.
The associations between nominal and dichotomous independent variables and clinical outcomes were analyzed
using the Kruskal-Wallis test and Wilcoxon rank-sum test, respectively

* The correlations between continuous independent variables and clinical outcomes were examined using
Spearman’ s rank correlation, t-tests, chi-square, and ANOVA

* Linear regression analyses were performed to 1dentify variables that were predictive of patient-reported outcomes

* Statistical significance was set at P < .05

Athlete Characteristics

*OQutcomes

Table 1. Athlete Characteristics

* One patient had a non-contact injury resulting in graft rupture 35 months after the revision ACL surgery.
* All 21 patients attempted to return to sports postoperatively. 71.4% of patients were able to return to sport.

Characteristic

Age at surgery, yrs
Sex
Male
Female
Follow-up, mo
Sport classification
Collision
Contact
Limited contact
Sport
Football
Soccer
Basketball
Baseball
Volleyball
Hockey
Original Graft
BTB auto
HS auto
Allograft
Combined (auto + allo)
Graft size (original), mm

Revision Graft
BTB auto

Ipsilateral
Contralateral
HS auto
Gralft size (revision), mm
Time to failure, mo
Mechanism of injury
Non-contact

Contact
N/A

Data* * 12 patients (57.1%) were able to return to sports at the same level
16.5+ 1.6 * Three patients returned to sports at a decreased level and cited personal reasons or fear of injury as the reason
* Six patients (28.6%) did not return to sports. Five cited fear of re-injury as the reason for inability to continue playing sports. The remaining patient cited
12 (57.1) nee pain. o | | o
9 (42.9)  Univariate analyses demonstrated that subjective functiopal outcomes were negatw.ely correlated Wlth original graft size (Lysholm., P= 0204.12; Cincinnati,
46.4 + 19 8 P =0.016). Independent variables shown to have no significant relationship to functional outcomes included sex, follow-up, mechanism of injury, sport
classification, time to failure, revision graft type/size, concomitant procedures, and associated meniscus tears.
11 (52.4)
8 (38.1)
2(9.5) Table 3. Clinical Outcomes Table 4. Results of Univariate Analyses
Outcome Measure Data* P Value
140((1497.66)) }iglglm 8973..57 f 192'.87 Characteristic Lysholm IKDC Cincinnati
4 (19.0) Cincinnati 934 +10.0 Age 0.12 0.09 0.05
1(4.8) Patient satisfaction** 95.3+£23.5 Sex 0.70 0.63 0.49
1 (4.8) Graft Failure Follow-up . . 0.93 0.17 0.55
1 (4.8) Yes 1 (4.8) Sport class1ﬁc?tfon 0.55 0.79 0.79
No 20 (95.2) Graft type (original) 0.77 0.63 0.69
9 (42.9) Return to sport G.raft size .(original) 0.04% 0.14 0.02%
6 (28.6) Able to return 15 (71.4) Time to fallure. . 0.30 0.32 0.13
4 (19.0) Returned (same level or higher) 12 (57.1) grag type (re\fls.lon) 84112 8;? gég
2(9.5) Returned (decreased level) 3(14.3) rat Siee (rev1.s1f)n) ' ‘ '
9.5+£0.9 il () e 6 (28.6) Mechanism of injury 0.24 0.48 0.09
Chondromalacia (med) 0.08 0.07 0.08
15 (71.4) :Eata are reported as mean + SD or n (%). Chondromalacia (lat) 0.77 0.70 0.70
11 (52.4) Measured by a 0- to 100-point subjective scale Concomitant procedures 087 0.45 0.64
4 (19..0) Associated meniscus tear 0.82 0.63 0.64
6 (28.6) *Statistically significant (P <.05)
9.6+ 1.1
13.1 £ 8.0
14 (66.7)
3(14.3)

*Data are reported as mean £+ SD or n (%)

— CONCLUSION

‘Operative Findings

The principal findings of this study suggest that revision ACL reconstruction is an effective surgical option in adolescents participating in collision and
contact sports with good to excellent subjective outcome scores. At a minimum of 2-year follow-up, revision ACL reconstruction successfully restored stability
in 95.2% of cases; 57.1% returned to their pre-injury level of sport.

Table 2. Operative Findings

Characteristic

Chondromalacia
Medial
Lateral
Patellofemoral
Meniscus tear
Medial
Lateral
Additional procedures
Removal of hardware

Meniscus repair (medial)

Partial meniscectomy
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