
Journal Pre-proof

Anterior Cruciate Ligament Injury Is Rarely the Last Dance for Professional Basketball
Players: High Return to Play with Longer Recovery Times. A Systematic Review and
Meta-analysis

Riccardo D’Ambrosi, MD, Derya Akbaba, MD, Alessandro Carrozzo, MD, Lorenzo
Tagliabue, MD, Prof Luca Maria Sconfienza, MD, Prof Elmar Herbst, MD PhD,
Elisabeth Abermann, MD, Prof Christian Fink, MD

PII: S2059-7754(25)00641-8

DOI: https://doi.org/10.1016/j.jisako.2025.101023

Reference: JISAKO 101023

To appear in: Journal of ISAKOS

Received Date: 30 August 2025

Revised Date: 27 September 2025

Accepted Date: 14 October 2025

Please cite this article as: D’Ambrosi R, Akbaba D, Carrozzo A, Tagliabue L, Sconfienza LM, Herbst
E, Abermann E, Fink C, Anterior Cruciate Ligament Injury Is Rarely the Last Dance for Professional
Basketball Players: High Return to Play with Longer Recovery Times. A Systematic Review and Meta-
analysis, Journal of ISAKOS, https://doi.org/10.1016/j.jisako.2025.101023.

This is a PDF file of an article that has undergone enhancements after acceptance, such as the addition
of a cover page and metadata, and formatting for readability, but it is not yet the definitive version of
record. This version will undergo additional copyediting, typesetting and review before it is published
in its final form, but we are providing this version to give early visibility of the article. Please note that,
during the production process, errors may be discovered which could affect the content, and all legal
disclaimers that apply to the journal pertain.

© 2025 The Author(s). Published by Elsevier Inc. on behalf of International Society of Arthroscopy, Knee
Surgery and Orthopedic Sports Medicine.

https://doi.org/10.1016/j.jisako.2025.101023
https://doi.org/10.1016/j.jisako.2025.101023


 1 

Anterior Cruciate Ligament Injury Is Rarely the Last Dance for Professional Basketball 

Players: High Return to Play with Longer Recovery Times. A Systematic Review and Meta-

analysis 

 

Running title: The Last Dance? ACLR in Pro Basketball Players 

 

Riccardo D’Ambrosi1,2 MD, Derya Akbaba3 MD, Alessandro Carrozzo4 MD 

Lorenzo Tagliabue1 MD, Prof. Luca Maria Sconfienza1,2 MD, Prof. Elmar Herbst5 MD PhD, 

Elisabeth Abermann6 MD, Prof. Christian Fink6,7 MD 

 

 

1. IRCCS Ospedale Galeazzi – Sant’Ambrogio, Milan, Italy 

2. University of Milan, Department of Biomedical Sciences for Health, Milan, Italy 

3. Cerrahpasa Medical Faculty, Department of Orthopaedics and Traumatology, Istanbul, Turkey 

4. Università degli Studi “Link Campus University”, Dipartimento di Scienze della Vita, della 

Salute e delle Professioni Sanitarie, Città di Castello, Italy 

5. Department of Trauma, Hand and Reconstructive Surgery 

University of Muenster, Muenster Germany 

6. Gelenkpunkt-Sports and Joint Surgery FIFA Medical Centre of Excellence Innsbruck Austria. 

7. Research Unit for Orthopaedic Sports Medicine and Injury Prevention (OSMI), Private 

University for Health Sciences Medical Informatics and Technology Innsbruck Austria. 

 

 

 

 

 

 

 

Jo
urn

al 
Pre-

pro
of



 2 

 

Authors Contact 

 

Riccardo D’Ambrosi: riccardo.dambrosi@hotmail.it 

Derya Akbaba: drakbaba1@gmail.com 

Alessandro Carrozzo: alessandrocarrozzo27@gmail.com 

Lorenzo Tagliabue: lorenzotagliabue@hotmail.com 

Luca Maria Sconfienza: io@lucasconfienza.it 

Elmar Herbst: elmar.herbst@gmail.com 

Elisabeth Abermann: e.abermann@gelenkpunkt.com 

Christian Fink: c.fink@gelenkpunkt.com 

 

Corresponding Author: 

Riccardo D’Ambrosi, MD 

IRCCS Ospedale Galeazzi – Sant’Ambrogio, Milan, Italy 

Università degli Studi di Milano, Dipartimento di Scienze Biomediche per la Salute, Milan, Italy 

Tel: +393397066151 

Mail: riccardo.dambrosi@hotmail.it 

 

Declarations: 

 

Ethical Approval: Not necessary for this type of study 

Consent to Participate: No participants were included in the study 

Consent to Publish: All authors consent to the publication of the manuscript 

Funding: None 

Disclosure: None 

Acknowledgments: This study was supported by the Italian Ministry of Health – “Ricerca Corrente” 

Availability of data and materials: Raw data are available upon request to the corresponding author 

Jo
urn

al 
Pre-

pro
of

mailto:alessandrocarrozzo27@gmail.com


 3 

Registration: PROSPERO Registry (CRD420251113289). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Jo
urn

al 
Pre-

pro
of



 1 

Anterior Cruciate Ligament Injury Is Rarely the Last Dance for Professional Basketball 1 

Players: High Return to Play with Longer Recovery Times. A Systematic Review and Meta-2 

analysis 3 

 4 

Importance: Anterior cruciate ligament (ACL) injuries are considered one of the most serious 5 

setbacks for professional basketball players. While return to play (RTP) is commonly achieved in 6 

other sports, the impact of ACL reconstruction (ACLR) on RTP rate, timing, and re-rupture in elite 7 

basketball remains unclear. 8 

Aim: To evaluate the rate, timing, and level of return to play, as well as re-rupture rates, in 9 

professional basketball players following ACL reconstruction, and to assess whether these outcomes 10 

have changed over time. We hypothesized that while overall RTP rates would remain high, time to 11 

RTP may have increased over the past decade, reflecting evolving rehabilitation protocols and return-12 

to-sport criteria. 13 

Evidence Review: A comprehensive search of PubMed, Embase, and Cochrane Library was 14 

performed (last updated July 2025) following PRISMA guidelines. Studies were included if they 15 

reported RTP outcomes in skeletally mature professional basketball players after primary ACLR. 16 

Four distinct outcome measures were extracted and documented: RTP; time to RTP: level of RTP: 17 

ACL re-rupture. Meta-regression was performed based on publication period (pre-2016, 2016–2020, 18 

post-2020). 19 

Findings: Eight studies were included. The pooled RTP rate was 86.8% (95% Confidence Interval 20 

[CI], 79.5–92.8%), with 97.2% (95% CI, 86.9–100.0%) of players returning to their pre-injury level. 21 

The mean time to RTP was 367 days (95% CI, 357–376), increasing significantly in recent years 22 

(p=0.012). The overall ACL re-rupture rate was 1.8% (95% CI, 0.2–4.6%). No significant differences 23 
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were observed in RTP or re-rupture rates across time periods, but a progressive increase in time to 24 

RTP was noted. 25 

Conclusion: Professional basketball players achieve high rates of RTP after ACLR, with most 26 

returning to their pre-injury level. Re-rupture rates are low; however, time to RTP has increased in 27 

recent years, likely reflecting more conservative, criteria-based rehabilitation strategies. ACL injury 28 

is no longer a career-ending event in elite basketball, but a longer and more complex recovery may 29 

be required. 30 

Level of Evidence: Level IV 31 

Keywords: Anterior cruciate ligament, Return to play, Basketball, Reinjury, Elite athletes 32 

What is already known: 33 

• Anterior cruciate ligament injury is considered a potentially career-threatening event for 34 

professional basketball players. 35 

• Return to play rates after anterior cruciate ligament reconstruction have been extensively studied 36 

in sports such as soccer and American football, but evidence specific to elite basketball remains 37 

limited. 38 

• Previous studies have reported variable return to play rates and inconsistent data on re-rupture and 39 

career outcomes in National Basketball Association and other professional basketball cohorts. 40 

What are the new findings:  41 

• Professional basketball players achieve high rates of return to play (86.8%) after anterior cruciate 42 

ligament reconstruction, with nearly all (97.2%) returning to their pre-injury competitive level. 43 

• Mean time to return to play has significantly increased over the past decade, from approximately 44 

340 days before 2016 to more than 370 days after 2020, reflecting more conservative, criteria-based 45 

rehabilitation strategies. 46 
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• Re-rupture rates in elite basketball players are low (1.8%), substantially lower than reported in 47 

other high-risk athletic populations. 48 

• Anterior cruciate ligament injury is no longer a career-ending event in professional basketball, but 49 

recovery timelines have become longer and more complex. 50 

 51 

Registration: PROSPERO Registry (CRD420251113289 52 

 53 

INTRODUCTION 54 

The anterior cruciate ligament (ACL) injury is one of the most devastating events in the career of a 55 

professional basketball player. Due to the sport’s high demands in cutting, pivoting, and jumping, 56 

basketball players are particularly vulnerable to ACL tears. While advances in surgical techniques 57 

and rehabilitation protocols have improved clinical outcomes in the general population, the 58 

implications of ACL reconstruction (ACLR) on elite athletes' ability to return to play (RTP) and 59 

sustain their careers remain uncertain [1-4]. 60 

In contrast to sports such as American football or soccer, where ACL outcomes have been extensively 61 

investigated, fewer studies have focused specifically on professional basketball. Moreover, variability 62 

in RTP rates, recovery time, and performance sustainability raises questions about whether an ACL 63 

injury represents a temporary setback—or the beginning of the end—for a professional basketball 64 

career. The cultural legacy of high-profile cases, most notably within the National Basketball 65 

Association (NBA), has even led to the popular notion of ACL injury as “the last dance” for elite 66 

players [5-11]. 67 

Therefore, the purpose of this systematic review and meta-analysis is to (1) quantify the rate of RTP, 68 

time to RTP, level of RTP, and incidence of ACL re-rupture in professional basketball players 69 

undergoing ACLR; and (2) assess whether these outcomes have changed over time. We hypothesized 70 
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that while overall RTP rates would remain high, time to RTP may have increased over the past decade, 71 

reflecting evolving rehabilitation protocols and return-to-sport criteria. 72 

METHODS 73 

SEARCH STRATEGY 74 

A systematic searching strategy had been developed according to the Preferred Reporting Items for 75 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines and it is registered in the PROSPERO 76 

Registry (CRD420251113289) [12,13]. The A Measurement Tool to Assess Systematic Reviews 2 77 

(AMSTAR-2) checklist was used to confirm the quality of the systematic review [14], and the 78 

Transparency In the Reporting of Artificial Intelligence (TITAN) checklist was completed to 79 

transparently report the use of artificial intelligence [15]. 80 

Databases were systematically searched to identify relevant studies assessing time to RTP, level of 81 

RTP and re-rupture rates in professional basketball players following ACL reconstruction. The 82 

MEDLINE (PubMed), Embase (Elsevier), and Cochrane Library databases were screened on July 10, 83 

2025, and the process was repeated two weeks later. Following Boolean search terms have been used: 84 

“ACL reconstruction” OR “anterior cruciate ligament reconstruction” OR “ACL” AND 85 

“professional” OR “elite” OR “competitive” AND “basketball” OR “NBA” OR “National Basket 86 

Association”. 87 

 88 

 89 
STUDY ELIGIBILITY  90 

The inclusion of studies was determined according to the following selection criteria. 91 

 92 
Study Design 93 

Studies were selected based on predefined eligibility criteria. Randomized controlled trials, controlled 94 

clinical trials, prospective and retrospective cohort studies, case-control studies and case series which 95 

report RTP outcomes after ACLR were included. Case reports and series were excluded in the absence 96 
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of reported outcomes related to RTP. In cases that multiple studies analyzed the same cohort with 97 

identical outcomes, only the most methodologically robust or up-to-date publication was selected to 98 

minimize redundancy. 99 

 100 

 101 

Participants and Interventions 102 

Eligible studies targeted skeletally mature elite basketball players who underwent primary ACLR. 103 

Players were evaluated on return to sport parameters, including time to return, level of return and 104 

incidence of graft re-rupture. Concomitant procedures didn’t serve as exclusion criteria, which 105 

provided that ACLR remained principal intervention. In studies where revision ACLR was performed 106 

without providing disaggregated data, outcomes were analyzed under the assumption of primary 107 

surgery. An elite or professional athlete was defined as one who participates in national- or 108 

international-level competitions in professional or amateur sports—including academy players aged 109 

15 or over [16]. Minimum follow-up included studies that analyzed athletes for at least one full season 110 

after the intervention. 111 

 112 

 113 

Type of Outcome Measures 114 

Four distinct outcome measures were extracted and documented: 115 

• Return to play: defined as participation in at least one official game following ACLR 116 

• Time to return to play: defined as the duration between operation and the first postoperative 117 

official game 118 

• Level of return to play: defined as resuming competition at the same or a higher level than 119 

prior to injury (% calculated only among those patients who returned to sports) 120 

• ACL re-rupture: defined as ipsilateral graft failure which requires revision surgery  121 

      (% calculated on patients who returned to sports) 122 
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The including studies were categorized according to their publication period as follows: 123 

• Studies published before 2016 (2016 excluded); 124 

• Studies published between 2016 (2016 included) and 2021 (2021 excluded): 125 

• Studies published after 2021 (included). 126 

 127 

SCREENING 128 

Study Selection 129 

All retrieved articles were initially screened by title and those deemed potentially relevant underwent 130 

abstract screening. Articles that did not meet the predefined eligibility criteria were excluded. Full 131 

texts of the remaining studies were subsequently reviewed to determine final eligibility. 132 

For minimizing the risk of bias; all included and excluded studies, as well as their reference lists, 133 

were independently reviewed and discussed by authors. In cases of disagreement, the final decision 134 

was made by senior investigator. In addition, to ensure comprehensive coverage, reference lists of all 135 

included studies articles and relevant systematic reviews were manually screened for identifying any 136 

potentially eligible studies which are not captured by the initial search strategy. 137 

Inter-reviewer agreement was assessed using Cohen’s kappa coefficient to evaluate consistency 138 

during the title, abstract, and full-text screening. Any disagreement was resolved by consensus with 139 

a senior author (CF). 140 

 141 

DATA ABSTRACTION 142 

Data Collection Process 143 

Data were extracted from selected articles by the first two authors (RD and DA) using a custom 144 

electronic tool which is developed in Microsoft Access (Version 2010, Microsoft Corp., Redmond, 145 

WA, USA). Each article was subsequently revalidated by the first author prior to data analysis. For 146 

each inclusive study, following variables were collected: patient demographics, RTP status, time to 147 

RTP, postoperative activity level and ACL re-rupture rate. 148 
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 149 

Level of Evidence 150 

The Oxford Levels of Evidence set by the Oxford Centre for Evidence-Based Medicine were used to 151 

categorize the level of evidence [17].  152 

 153 

Evaluation of The Quality of Studies 154 

The quality of selected studies was evaluated using the Methodological Index for Non-randomized 155 

Studies (MINORS) Score. The checklist comprises 12 items, with the final four which are specific to 156 

comparative studies. Each item was assigned a score ranging from 0 to 2, resulting in a maximum 157 

total score of 16 for non-comparative studies and 24 for comparative studies [18]. 158 

 159 
STATISTICAL ANALYSIS 160 

 161 

Descriptive data are reported as mean and standard deviation (SD) when normally distributed, or as 162 

median with interquartile range (IQR) and/or full range when data did not follow a normal 163 

distribution. 164 

Normality of continuous data was assessed using the Shapiro–Wilk test and visual inspection of 165 

histograms. Variables with a normal distribution are presented as mean and SD and were compared 166 

using parametric tests. Variables not normally distributed are presented as median with interquartile 167 

range (IQR) and/or full range and were compared using appropriate non-parametric tests. 168 

Meta-analyses were conducted overall and by group on i) mean age; ii) frequency of patients who 169 

returned to sport, iii) average time to return to sport, iv) frequency of patients who returned to the 170 

pre-injury level; v) frequency of patient with a re-rupture.    171 

For continuous outcomes, ie age and time to return to sport, we performed a random-effect model on 172 

log transformed means using the restricted maximum-likelihood (REML) estimator for variance 173 
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estimation. The pooled estimates were presented as pooled means with 95% confidence intervals (CI). 174 

The meta-analysis included primary studies with available standard deviation (SD) or range, from 175 

which we estimated the SD [19]. Time to return to sport was available on the subset of patients who 176 

returned to sport. Categorical outcomes were analysed with a random-effects model using the Der 177 

Simonian-Laird estimator for the variance. The raw proportions were stabilized using the Freeman–178 

Tukey double arcsine transformation. The pooled estimates were presented as pooled proportions 179 

with corresponding 95% CI.  180 

Differences among groups were explored with mixed-effects meta-regression models with common 181 

between-study variance component across groups, using variance estimators and transformations 182 

previously described. For each outcome, we tested within and between group heterogeneity with a 183 

Cochran’s Q test. Group comparisons were performed with the group “before 2016” as reference 184 

category.    185 

Between-study variations were assessed for each model with the Cochran’s Q test of heterogeneity 186 

and the Higgins I2 statistic. Statistical heterogeneity was defined as substantial if I2 > 50% [20]. 187 

Publication bias and small-study effect were assessed through the funnel plot and doi plot. Funnel 188 

plot symmetry was tested with rank correlation test and the regression test while the LKF index was 189 

calculated with the doi plot. A sensitivity analysis with Trim-and-fill method was performed and the 190 

fail-safe N was calculated using the Rosenthal approach. For outcomes with primary studies in both 191 

groups, we checked robustness of findings combining “before 2016” and “2016-2020” in a single 192 

group and testing this new combined group with the group ”after 2020”. 193 

Two tailed tests were performed. A p-value of <0.05 was considered to indicate statistical signifi-194 

cance. The analysis was carried out using R (version 4.3.0, R Foundation for Statistical Computing, 195 

Vienna, Austria. URL https://www.R-project.org/) specifically with meta (version 8.0.1) and 196 

metafor packages (version 4.2.0). 197 

 198 

RESULTS 199 
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Initially, comprehensive search of three electronic databases yielded 678 records. After removal of 200 

402 duplicates; titles and abstracts of 276 studies were screened. Following this stage, 151 studies 201 

were excluded and 125 full text articles were assessed for eligibility. Of these, 117 were excluded 202 

based on full-text review, resulting in 8 studies being included in the final analysis (Figure 1) [21-203 

28]. The inter-reviewer agreement was almost perfect at each stage of the selection process, with 204 

kappa values of κ = 0.91 for title screening, κ = 0.93 for abstract screening, and κ = 0.92 for full-205 

text eligibility assessment. Among the included studies, three were published before 2016, three 206 

between 2017 and 2020, and two in 2021 (Table S1).  207 

 208 

 209 

 210 

Age 211 

The pooled meta-analysis showed no statistically significant difference in terms of age at 212 

surgery between the different groups (25.6 years [95% confidence interval (CI), 25.0–26.3]; p > 213 

0.05) (Figure 2).  214 

 215 

Return to Sport 216 

A total of 86.8% [95% CI, 79.5–92.8] of elite basketball players returned to sport. No statistically 217 

significant difference was found between the three time periods (p > 0.05) (Figure 3).  218 

 219 
 220 
Level of Return to Play 221 

Overall, 97.2% [95% CI, 86.9–100.0] of elite basketball players returned to their pre-injury 222 

competitive level. Meta-analysis showed no statistically significant difference (p > 0.05) in level of 223 

return-to-play rates among the different time periods, ranging from 92.9% (2016–2020) to 100% 224 

(after 2020) (Figure 4).  225 

 226 
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Re-rupture Rates 227 

Only 1.8% [95% CI, 0.2–4.6] of elite basketball players experienced an ACL re-rupture. Meta-228 

analysis showed no statistically significant difference (p > 0.05) in re-rupture rate between the time 229 

periods, ranging from 1.5% (after 2020) to 3.4% (before 2016) (Figure 5).  230 

 231 
 232 

Time to Return to Play 233 

The mean time to return to play was 367 days [95% CI, 357–376]. Meta-analysis showed 234 

a statistically significant difference between the first time period (before 2016; 340 days [95% CI, 235 

318–363]) and the most recent time period (after 2020; 373 days [95% CI, 362–384]) (p = 0.012) 236 

(Figure 6).  237 

 238 
 239 
 240 
  241 

DISCUSSION 242 

This systematic review and meta-analysis demonstrates that professional basketball players achieve 243 

high rates of return to play after anterior cruciate ligament reconstruction, with nearly all athletes 244 

regaining their pre-injury competitive level. Re-rupture rates are low, while the time to return to play 245 

has significantly increased over recent years, likely reflecting more conservative and criteria-based 246 

rehabilitation strategies. 247 

Notably, however, time to RTP has progressively increased over the last decade, with athletes in the 248 

post-2020 period returning after a mean of 373 days compared to 340 days in the pre-2016 era. This 249 

trend reflects a growing clinical caution, perhaps influenced by evidence advocating for stricter 250 

return-to-sport criteria based on functional recovery rather than arbitrary timeframes [29,30]. 251 
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When comparing these findings to existing literature across sports, several nuances emerge. Previous 252 

meta-analyses in professional soccer have reported RTP rates ranging from 77% to 92%, depending 253 

on competition level and graft type [31,32]. Lai et al. reported an 83% RTP rate in elite athletes across 254 

multiple sports, while Ardern et al. emphasized that fewer than 60% return to pre-injury competitive 255 

levels [31,32]. In the National Football League (NFL), RTP after ACLR is highly variable, ranging 256 

from 63% to 79%, with significant influence from player position and roster dynamics [33]. In the 257 

National Collegiate Athletic Association (NCAA) Division I athletes also demonstrate wide 258 

variability, especially when factoring in scholarship status and year of eligibility [34]. Compared to 259 

these cohorts, professional basketball players demonstrate relatively favorable outcomes both in RTP 260 

rate and return to previous level. 261 

Interestingly, the high percentage of athletes returning to the same level (97.2%) in our analysis 262 

exceeds that of most other sports [31]. This may be partially attributed to the structure of professional 263 

basketball leagues, where elite players benefit from high-quality surgical care, tailored rehabilitation 264 

protocols, and team-based support systems. Similar trends were noted in sport-specific studies in the 265 

NBA, where Harris et al. reported RTP rates >90%, although performance metrics such as player 266 

efficiency rating and minutes played were often diminished in the first season post-return [24]. 267 

Likewise, Mai et al. found that basketball players had among the highest RTP rates when compared 268 

to NFL, Major League Baseball (MLB), and National Hockey League (NHL) athletes [26]. 269 

Although the concepts of return to play and return to pre-injury competitive level are expected to 270 

overlap in professional basketball, subtle discrepancies were observed in the pooled analysis. This 271 

likely reflects heterogeneous definitions used across the included studies: some defined return to play 272 

as participating in at least one official game, while others required full-season participation or 273 

achievement of pre-injury performance indicators such as minutes played, scoring averages, or 274 

efficiency metrics. These methodological differences may account for the small but measurable 275 
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divergence between overall return-to-play rates and return-to-pre-injury-level rates in the present 276 

meta-analysis [31,32]. 277 

Our findings are also in line with and further specify the results of a recent meta-analysis of elite and 278 

professional athletes across different sports. That large review reported that >85% of elite athletes 279 

returned to sport and almost 90% returned to their preinjury level after ACL reconstruction, with a 280 

mean return to play of 292 days and a 7.0% graft failure rate [35]. While that study encompassed 281 

multiple sports and pooled both male and female elite athletes, our current meta-analysis focuses 282 

specifically on professional basketball players. This single-sport focus provides a more homogeneous 283 

cohort with comparable sport-specific demands (pivoting, jumping, cutting) and competition 284 

calendar, which reduces heterogeneity and allows a more precise estimate of sport-specific outcomes. 285 

Moreover, in contrast to the general elite population evaluated in the previous meta-analysis, our 286 

study demonstrated a slightly longer mean time to return to play (367 days) but a notably lower graft 287 

failure rate (1.8%), which may reflect basketball-specific rehabilitation demands, different surgical 288 

graft choices, or league-specific return-to-play protocols. These differences highlight the value of 289 

sport-specific systematic reviews, as they can capture nuances not evident when different sports are 290 

pooled together. 291 

The mean time to RTP approaching 12 months in the most recent era is consistent with emerging 292 

recommendations advocating delayed return beyond 9 months to reduce risk of reinjury [29,30]. 293 

Biomechanical and neuromuscular recovery often lags behind clinical healing, and shorter RTP 294 

timelines have been associated with significantly higher risk of graft failure, particularly in younger 295 

athletes. As such, our finding of a prolonged recovery may indicate a shift toward safer, evidence-296 

based decision-making in elite basketball [36]. 297 

The re-rupture rate of 1.8% observed in this study is notably low, especially when compared to the 298 

general athletic population, where rates range from 3% to 7%, and up to 23% in younger competitive 299 
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athletes [36]. This favorable outcome likely reflects both surgical expertise and cautious RTP 300 

protocols in professional settings. However, it is important to recognize that follow-up durations in 301 

most studies were limited, and late graft failure or contralateral ACL injury may be underreported. 302 

While the high RTP and low re-rupture rates are encouraging, it is essential to consider that ACL 303 

injury may still impact long-term performance and career trajectory. Studies have reported reductions 304 

in player productivity, agility, and confidence in the early seasons following return [24,26]. These 305 

outcomes are likely influenced by both physical limitations and psychological readiness, including 306 

fear of reinjury and altered movement strategies. Unfortunately, such aspects were not captured in 307 

the current meta-analysis but are critical in the elite sports context. 308 

From a clinical standpoint, these findings underscore the importance of setting realistic expectations 309 

for RTP after ACLR in professional basketball. Players, teams, and medical staff should anticipate a 310 

recovery process that may exceed one calendar year, even in optimal environments. The decision to 311 

return should be guided not only by time but by objective testing (e.g., strength symmetry, functional 312 

hop tests) and psychological readiness. The shift toward individualized, data-driven rehabilitation 313 

strategies may contribute to more sustainable recoveries and prolonged careers. 314 

To reduce graft failure and lower the risk of re-rupture, anterolateral extra-articular procedures have 315 

become increasingly popular as an adjunct to anterior cruciate ligament reconstruction (ACLR), 316 

particularly in patients at higher risk of graft failure [37]. Hurley et al. demonstrated that ACLR 317 

combined with a lateral extra-articular procedure (LEAP) results in high rates of return to play in both 318 

primary and revision ACLR cases [38]. These findings were corroborated by Hopper et al., who 319 

reported that professional athletes undergoing isolated ACLR at ≤21 years of age have more than a 320 

twofold higher risk of graft failure [39]. Similarly, Rosenstiel et al. showed that combined ACL and 321 

anterolateral ligament (ALL) reconstruction is associated with excellent outcomes in professional 322 

Jo
urn

al 
Pre-

pro
of



 14 

athletes, including lower graft rupture rates, higher return-to-sport rates, improved knee stability, and 323 

reduced reoperation rates after injury [40]. 324 

Psychological factors play a critical role in an athlete’s ability to successfully return to sport following 325 

ACL reconstruction. Conditions such as depression, low self-efficacy, and kinesiophobia (fear of 326 

reinjury or movement) can significantly impact both adherence to rehabilitation and overall recovery. 327 

Notably, clinical depression has been identified in up to 40% of patients prior to ACLR and is 328 

considered one of the most detrimental predictors of suboptimal postoperative outcomes. As such, 329 

early recognition and targeted management of psychological barriers should be considered an integral 330 

part of the rehabilitation process. Although interventions such as guided imagery, relaxation 331 

techniques, behavioral therapy, goal setting, and coping strategies have shown mixed results in the 332 

literature, they hold promise in supporting psychological readiness for return to play [41]. 333 

This meta-analysis has several limitations. First, the number of included studies and the overall 334 

sample size were limited, which precluded subgroup analyses based on graft type, surgical technique, 335 

or rehabilitation protocol. Second, data on associated injuries, which may significantly influence 336 

outcomes and rehabilitation time, were not consistently reported. Third, none of the included studies 337 

provided sufficient detail on the use of anterolateral reinforcement procedures such as lateral extra-338 

articular tenodesis or anterolateral ligament reconstruction, which have become widely recommended 339 

in elite athletes. These factors should be taken into account when interpreting our findings. 340 

Although concepts such as minimal clinically important difference (MCID), patient acceptable 341 

symptom state (PASS), and substantial clinical benefit (SCB) are important to determine the clinical 342 

relevance of patient-reported outcome measures, these thresholds are not currently validated for 343 

objective outcomes such as return to play rates, time to return to sport, or graft re-rupture rates in 344 

professional athletes. Consequently, these metrics could not be directly applied to the results of this 345 

meta-analysis. 346 
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While an ACL injury may pause the rhythm of a player’s career, it is rarely the final note. For many, 347 

it is not the last dance—but a recalibrated performance marked by resilience, adaptation, and an 348 

eventual return to the hardwood. 349 

The results of this meta-analysis support our initial hypothesis that professional basketball players 350 

achieve high rates of return to play with low re-rupture rates after anterior cruciate ligament 351 

reconstruction, while the time to return to play has increased in recent years, likely reflecting more 352 

conservative, criteria-based rehabilitation strategies. 353 

 354 
 355 
 356 
 357 
 358 
CONCLUSIONS 359 

Professional basketball players demonstrate a high rate of return to play (RTP) following anterior 360 

cruciate ligament reconstruction, with the majority returning to their pre-injury level of competition. 361 

The overall risk of graft re-rupture remains low. However, time to RTP has progressively increased 362 

over the past decade, possibly reflecting more cautious rehabilitation strategies and stricter return-to-363 

sport criteria. While ACL injury is no longer a career-ending event for elite basketball athletes, it still 364 

represents a significant physical and psychological challenge, with longer recovery timelines than 365 

previously reported. For most players, an ACL injury is not the “last dance,” but rather an extended 366 

intermission—one that requires resilience, patience, and the right team around them to return to center 367 

stage. 368 

 369 

Figures Legend 370 

Figure 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) 371 
flow diagram of the literature search and study selection. 372 
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The figure depicts the number of records identified, screened, assessed for eligibility, and included 373 
in the final meta-analysis, with reasons for exclusion provided at each stage. 374 

 375 

Figure 2. Forest plot of mean age at surgery among different publication periods. 376 
This figure summarizes the pooled mean age at the time of anterior cruciate ligament reconstruction 377 
across three time periods (before 2016, 2016–2020, and after 2020), with corresponding 95% 378 
confidence intervals and between-group comparison. 379 
Abbreviations: SD, standard deviation; CI, confidence interval. 380 

 381 

Figure 3. Forest plot of overall return to play after anterior cruciate ligament reconstruction. 382 
This figure shows the pooled proportion of elite basketball players who successfully returned to 383 
competitive sport following anterior cruciate ligament reconstruction, stratified by publication 384 
period (before 2016, 2016–2020, and after 2020), with 95% confidence intervals. 385 
Abbreviations: SD, standard deviation; CI, confidence interval;  386 

 387 

Figure 4. Forest plot of return to pre-injury competitive level after anterior cruciate 388 
ligament reconstruction. 389 
The figure displays the pooled proportion of professional basketball players who returned to their 390 
pre-injury level of competition, with 95% confidence intervals, and compares results across 391 
publication periods. 392 
Abbreviations: SD, standard deviation; CI, confidence interval. 393 

 394 

Figure 5. Forest plot of anterior cruciate ligament re-rupture rate after reconstruction. 395 
This figure reports the pooled incidence of graft re-rupture among professional basketball players, 396 
with 95% confidence intervals, and compares rates across three publication periods (before 2016, 397 
2016–2020). 398 
Abbreviations: SD, standard deviation; CI, confidence interval. 399 

Figure 6. Forest plot of time to return to sport after anterior cruciate ligament 400 
reconstruction. 401 
The figure presents pooled estimates of the mean time (in days) required to return to competitive 402 
basketball after anterior cruciate ligament reconstruction, with 95% confidence intervals, and 403 
compares the three publication periods. 404 
Abbreviations: SD, standard deviation; CI, confidence interval. 405 

 406 
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