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DISCLOSURE

NOTHING TO DISCLOSE




INTRODUCTION

HIGH RISK OF 2nd INJURY
(EITHER IPSILATERAL OR CONTRALATERAL)
AFTER ACL RECONSTRUCTION IN

YOUNG PATIENTS
WIGGINS AJSM 2016

FEW LONG-TERM STUDIES ON
TEENAGERS (13-19 YEARS)

UNKNOWN ROLE OF AGE-RELATED

RISK PROFILES
CORDASCO AJSM 2019

STUDY PURPOSE: TO INVESTIGATE THE RATE OF 2nd ACL INJURY (EITHER IPSILATERAL OR
CONTRALATERAL) IN A LARGE SERIES OF TEENAGES OVER A PERIOD OF >10 YEARS
STRATIFIED ACCORDING TO AGE RANGES

C Secondary ACL injury rate

Bourke et al R 0.32 (0.22-0.44)
(2012a)

Fiélistrom ef al . 0.14 (0.12-0.16)
(2014)

Paterno et al —— 0.29 (0.20-0.41)
(2014)

Reid et al —— 0.11 (0.06-0.19)
(2015)

Shelbourne et al E B 0.17 (0.14-0.21)
(2009)

Webster et al —— 0.29 (0.21-0.39)
(2014)

combined IAVAE 0.21 (0.16-0.27)
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Return to Sport and Reoperation Rates in Patients
Under the Age of 20 After Primary Anterior Cruciate
Ligament Reconstruction: Risk Profile Comparing 3
Patient Groups Predicated Upon Skeletal Age

Frank A Cordasco ', Sheena R Black 2, Meghan Price 3, Colleen Wixted 3, Michael Heller 7,
Lori Ann Asaro ', Joseph Nguyen #, Daniel W Green °




METHODS

RETROSPECTIVE EVALUATION FROM INTERNAL DATABASE:

INCLUSION CRITERIA:

- TEENAGER PATIENTS (13 - 19 YEARS)

- ACL RECONSTRUCTION WITH HAMSTRINGS
OVER-THE-TOP + LET (2 SURGEONS)

- OPERATIONS BETWEEN 2007 - 2019

- NO PREVIOUS SURGERY (BOTH KNEES)

- MINIMUM FOLLOW-UP OF 2 YARS




METHODS

RETROSPECTIVE EVALUATION FROM INTERNAL DATABASE:

PATIENT ASSESSMENT: ENDPOINTS FOR KAPLAN MEIER

- MEDICAL CHARTS (DEMOGRPAHICS) AND MULTIVARIATE ANALYSIS:

- IPSILATERAL REVISION

- PHONE INTERVIEW:
- CONTRALATERAL REVISION

PRE-INJURY SPORT - 2nd INJURY (IPSI+CONTRA)

REOPERATIONS
VARIABLES:

IPSILATERAL ACL REVISION
- AGE (13-15 vs 15-17 vs 17-19 YEARS)

CONTRALATERAL ACL RECONSTRUCTION - SPORT (TEGNER 28 vs <8)

- SEX and BMI (<25 vs >25)




RESULTS

318 OUT OF 382 ELEIGIBLE PATIENTS (18% DROPOUT)

16.3 + 1.4 YEARS AVERAGE AGE
13-15 YEARS: 69 (22%)
15-17 YEARS: 137 (43%)
17-19 YEARS: 112 (35%)

SEX: 73% MALES, 27% FEMALES

SPORT: 40% TEGNER 28; 60% TEGNER <8 (AVERAGE 7)

AVERAGE FOLLOW-UP: 7.1 + 3.5 YEARS (range 2-14)



RESULTS
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INCREASE OF CONTRALATERAL >2 YEARS (P=0.0299)



RESULTS

PREDICTORS OF RE-INJURY

Table 2: Logistic Regression Analysis of ACL Injury Risk

Ipsilateral ACL Revision Contralateral ACL Rupture Second ACL Rupture
Variables Odd Ratio 95% CI ~ p-value Odd Ratio 95% CI  p-value Odd Ratio 95% CI = p-value
Sex (male) Gl 1.2-21.8 =0.02?6"D < 2.1 1.0-44 =0.0456* D C(C 3.3 1.6 - 6.7 =0.DDIDE>
Overweight (BMI =25) 0.3 0.1-13 =0.1144 1.5 0.7-2.0 =0.2878 0.9 0.5-1.7 =0.8395
Tegner Level (=8) 1.3 0.6-2.7 =0.4354 1.1 0.6-2.0 =0.6574 1.2 0.8-19 =0.4581
Age (15 - 17 years) 1.1 0.4-3.1 =0.9007 1.1 0c-23 =06818 1.1 0.6-19 =0.8011
Age (17 - 19 years) 1.7 06-46 =03181 C 0.4 0.2-0.9 =0.0189* D 0.7 04-14 =0.3036
Overall model fit =0.0069* =0.0070* =0.0031*

IPSILATERAL ACL REVISION: MALE SEX (5.1 OR)

CONTRALATERAL ACL REC: MALE SEX (2.1 OR), AGE 17-19 (OR 0.4 vs AGE 13-15)

2nd ACL INJURY: MALE SEX (3.3 OR)



RESULTS

2nd ACL RE-INJURY (25% AT 7 YEARS)

Total Second Cumulative rate (%) Hazard Ratio (HR) s0 -
Variable No. Ruptures 2-year  S-year 10-year p-value HR 95% CI p-value - | Age Group
45 - | mmmm 12-15 years
Age (All patients) 318 79 (24.8%)  11.9%  24.0% 282%  =0.5535 F | — 15-17 years
13 - 15 years 69 16(23.2%) 10.1%  23.9% 27.2% Reference group 017 | mm 17-19 years
15 - 17 years 137  37(27.0%) 15.3% 259%  30.5% n.s. 35 -
17 - 19 years 112 26(23.2%)  8.9%  21.5% 25.9% 1s. sl SRR S SRR, WO,
: T MIETTI )
Age (Males) 231 70 (30.3%) 14.7%  292% 34.8% =0.3978 25 - : M e
13 - 15 years 42 13 (31.0%) 143%  34.7% 37.4% Reference group 20 -_
15 - 17 years 96  32(33.3%) 18.7% 31.5% 37.8% n.s. -
17 - 19 years 93 25(269%)  10.8%  24.6% 29.8% 1. v
10 |-
Age (Tegner >8) 128 38(29.7%)  15.6% 27.3% 31.8% =0.1588 5
13 - 15 years 23 10 (43.5%) 21.7%  451% 559% Reference group s __
15 - 17 years 50 15(30.0%)  20.0% 26.8% 35.8% 1Ls. 0 ! | i | | , , , | i
17 - 19 years 55 13 (23.7%) 9.1% 202% 24.2% n.s. 0 1 2 3 4 5 6 7 8 9 10
Time (years)

SIMILAR TRENDS AMONG AGE GROUPS (p=n.s.)

HIGHER (n.s.) RATE IN 13-15 YEARS WITH TEGNER TEGNER 28 (44%)



RESULTS

IPSILATERAL ACL REVISION (10% AT 7 YEARS)

"
Total ¢ ond Cumulative rate (%) Hazard Ratio (HR)
Variable No. Ruptures 2-year S-year 10-year p-value HR 95% CI p-value
Age (All patients) 318 32(10.1%) 5.7% 9.9% 10.8%  =0.2371 TEGN ER 28
13 - 15 years 69 5(7.3%) 4.3% 7.6% 7.6% Reference group sl
15 - 17 years 137 11(8.0%) 4.4% 7.7% 8.9% n.s. 30 _
17 - 19 years 112 16 (14.3%) 8.0% 13.7% 14.9% n.s. - '
25 -
Age (Males) 231 30(13.0%) 7.4% 12.7%  14.0%  =0.3459 20 - |k deend b el
13 - 15 years 42 5(11.9%) 7.1% 12.5% 12.5% Reference 15 _ e =
15 - 17 years 96 9 (9.4%) 5.2% 8.9% 10.6% n.8. i
17 - 19 years 93  16(17.2%) 9.7% 16.5% 17.9% 1.s. ” h PPTH TR S TR T A
S PO TR W TT TR TR TTTT!
Age (Tegner >8) 128 18(14.1%) 7.8% 12.9% 15.0%  =0.1538 0 ) ) { t ; t i
13 - 15 years 23 4 (17.4%) 13.0% 17.6% 13.6% Reference group 0 1 2 3 4 5 8 9 10
15 - 17 years 50 3 (6.0%) 4.0% 4.0% 7.4% n.s.
17 - 19 years 55 11(20.0%) 9.1% 18.5%  204% n.s.

DIFFERENT TRENDS (HIGHER IN 17-19 YEARS) BUT NOT SIGNIFICANT

HIGHER (n.s.): 17-19 YEARS WITH TEGNER TEGNER 28 (20%)
LOWER (n.s.): 15-17 YEARS WITH TEGNER TEGNER 28 (6%)




RESULTS

50 |-
3 Age Group
451 | mmmm 12-15 years
i w— 15-17 years
CONTRALATERAL ACL REC (17% AT 7 YEARS) G| e e
0 s
s0|-
Total ¢, ond Cumulative rate (%) Hazard Ratio (HR) T T - N LA
Variable No. Ruptures 2-year S-year 10-year p-value HR 95% CI p-value
A
Age (All patients) 318 53 (16.7%) 7.2% 15.9% l‘.O% =0.0122 >
13 - 15 years 69 12 (17.4%) 5.8% 16.7%  20.2% Reference group
15 - 17 years 1 0(21.9%) 12.4%  21.3% 24.5% n.s.
17 - 19 years 112 11 (9.8%) 1.8% 8.7% 11.9% 0.47 (0.22-0.97) <0.05
Time (years)
Age (Males) 231 44 (19.0%) 8.2% 18.0% 21.4%  =0.0074
13 - 15 years 42 9(21.4%) 7.1% 23.2% 23.2% Reference group
15 - 17 years 96 25(26.0%) 14.6% 24.9% 29.3% n.s. TEGNER =8
17 - 19 years 93  10(10.8%) 2.2% 9.2% 13.1% 0.40 (0.17-0.94) <0.05 Ll
30}
i E— L
Age (Tegner >8) 128 23 (30.4%) 9.4% 16.2% 68.7% =0.0022 > a1 '
13 - 15 years 8.7% 303% 32.1% Reference group 20
15 - 17 years 50 13 (26.0%) 18.0%  24.7%  30.1% n.s. Ll
17 - 19 years 1.8% 3.6% 5.7% 0.15 (0.05-047) <0.05 L
5}
o | | | | | | | | 1
1 3 4 5 6 7 8 9

LOWER RATE IN 17-19 YEARS (10%) (p=0.0122)




RESULTS

IPSILATERAL vs CONTRALATERAL (RE)INJURY

Total ¢..04 Cumulative rate (%o) Hazard Ratio (HR)
Variable No. Ruptures 2-year 5S-year 10-year p-value HR 05% CI p-value
All patients =0.0209
Ipsilateral ACL Revision 318 32(10.1%) 3.7% 00% 10.8% Reference group
Contralateral ACL Injury 318 53 (16.7%) 7.2%  159%  19.0% 1.64 (1.08 - 2.50) p<0.05
Males =0.1096
Ipsilateral ACL Revision 231 30 (13.0%) 7.4% 12.7% 14.0% Reference group
Contralateral ACL Injury 2 44 (19.0%) 8.2%  18.0% 21.4% 3.
Tegner =8 =0.4280
Ipsilateral ACL Revision 128 18 (14.1%) 7.8% 129% 15.0% Reference group
Contralateral ACL Injury 128 23 (30.4%) 04%  162% 18.7% ns.
Age 13 - 15 years =0.1179
Ipsilateral ACL Revision 69 5(7.3%) 4.3% 7.6% 71.6% Reference group
Contralateral ACL Injury 69 12 (17.4%) 5.8%  16.7%  20.2% ns.
Age 15-17 years =0.0066
Ipsilateral ACL Revision 137 11 (8.0%) 4.4% 1.7% 8.9% Reference group
Contralateral ACL Injury 137 30 (21.9%) 12.4% 21.3% 24.5% (1.35 - 4.82)
Age 17 - 19 years =0.7336
Ipsilateral ACL Revision 112 16 (14.3%) 8.0% 13.7% 14.9% Reference group
Contralateral ACL Injury 112 11 (9.8%) 1.8% 87% 11.9% n.s.

SIMILAR TRENDS

IN 17-19 YEARS (n.s)

X2.5 RISK OF
CONTRALATERAL

IN 15-17 YEARS (p=0.0066)

25

AGE 17-19 YEARS

25

Time (years)

AGE 15-17 YEARS

Time (years)



CONCLUSION

YOUNGER TEENAGERS (13-15 YEARS) HAVE THE HIGHEST OVERALL RISK

OF SECOND ACL INJURY

MID TEENAGERS (15-17 YEARS) HAVE x2.5 RISK OF CONTALATERAL

RESPECT TO ACL RECONSTRUCTION FAILURE, ESPECIALLY AFTER 2 YEARS

OLDER TEENAGER (17-19 YEARS) HAVE THE HIGHEST IPSILATERAL RE-INJURY RISK
(SIMILAR TO CONTALATERAL)
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