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INTRODUCTION: While it has been well documented that anabolic steroid use and exogenous testosterone lead to
higher rates of tendinous rupture among athletes and the general population, there is a total lack of studies exploring
revision rates and other complications in for ACL reconstruction (ACLR) surgery. Testosterone replacement therapy (TRT)
has increased dramatically over the past several decades in the 18-45-year-old male age group. With ACLR being the
most common treatment option for ACL injury, this study is extremely relevant for the upcoming generation of young
athletes, maturing fathers, and patients who hope to cosmetically change their physical appearance. This study seeks to
evaluate the relationship between TRT usage and the rates of ACLR revision using a series of data analyses designed to
account for cohort-matching and the duration of TRT usage.

METHODS:

A retrospective cohort of ACLR patients from 2010 to 2022 was gathered using the PearlDiver All Payer Claims Database
(MARINER) (PearlDiver Technologies, Colorado Springs, Colorado, USA). CPT, ICD-9/10 diagnosis, and ICD-9/10
procedure codes were used to identify the study cohort, comorbidities, and outcomes. Patients with a history of ACLR, at
least one year of prior appointments, and at least two years of follow-up were included for our study. Our experimental
group of patients in this study additionally had a history of TRT use prior to ACLR with usage either defined as short-term
(<90 days) or long-term (=90 days). A total of three queries were conducted, our first one analyzing short-term usage of
TRT with matched demographics (age, sex) and Charleston Comorbidity Index (CCl). Our second query accounted for
long-term usage of TRT, did not match for comorbidities and demographics, and used multivariable analysis to determine
the odds ratio for ACLR revision with TRT use. Finally, our third query included long-term TRT usage and additionally
matched for comorbidities and demographics. For each query, univariate analysis using chi squared tests and student -
tests were used to compare demographics outcomes between groups. A Log-Rank test was used to compare overall
survival rates between the groups.

RESULTS:

Each query yielded results consistent with the others. Our first query (short-term TRT usage, matched cohorts) included
sample sizes of n=2641 for both groups, with demographic matching for age (p=1.0), sex (p=1.0), and CClI (p=.44). The
TRT group had a 6.36% incidence of ACLR revision while the control group had a 6.21% incidence, yielding no significant
difference (p=.821). Our second query (long-term TRT usage, unmatched cohorts) included a sample size of n=114467
for the control group and n=474 for the TRT group with p<.001 for all comorbidities and demographics. This yielded a
statistically significant difference with a 6.12% revision rate in the TRT group and a 9.16% revision rate in the control
group (p=.022), but after using a multivariable analysis to identify significant predictors, TRT usage demonstrated an odds
ratio of 3.77 (95% Cl: 2.83-4.96; p<.001). Our final query (long-term TRT usage, matched cohorts) included n=465 for
both groups, with demographic matching for age (p=.93), sex (p=.85), and CCI (p=.23). The TRT group had a 15.27%
incidence of ACLR compared to the 4.30% in the control group, demonstrating a statistically significant difference
(p<.001).

DISCUSSION AND CONCLUSION:

Our study demonstrated that long-term TRT usage is significantly associated with increased revision rates of ACLR in
demographic and comorbidity-matched populations. With the incidence of testosterone therapy rising for older men, male
athletes, and populations seeking to change their physical appearance, this data is especially contemporarily relevant.
Physicians should consider this data to guide treatment options when deciding to treat ACL injuries in populations that
have a history of long-term TRT use. Each query ran had its own independent variations in limitations in terms of either
sample size, statistical significance, or cohort matching, but the general trend of TRT use and revision rates is apparent.
More studies should be conducted to evaluate the safety of TRT for patients undergoing reconstructive ligamentous
and/or ‘ tendinous surgeries.
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