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Comparative analysis 
between operative 
and non‑operative acetabular 
labral tear injuries in division 1 
collegiate athletes
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Acetabular labral tears have shown to be difficult to diagnose and manage in an active and 
competitive athletic population. The goal of this study was to compare NCAA Division 1 collegiate 
athletes undergoing operative and non‑operative management of their labral injuries by assessing 
ability to return to competition and secondarily evaluate days lost from sport. A retrospective cohort 
analysis was conducted on Division 1 collegiate athletes from 2005 to 2020, incorporating all varsity 
university sports. Records showing MRI confirmed diagnosis were included in the cohort, as well as all 
pertinent clinical data. Data revealed 10/18 (55%) of individuals managed conservatively versus 23/29 
(79%) surgically (p‑value = 0.0834) were able to return to sport following treatment. Of those athletes, 
22 surgical patients experienced a mean of 324 days ± 223 days lost from sport and nine conservatively 
managed patients experienced a mean of 27 days ± 70 lost days (p‑value < 0.001) Seven of nine 
conservatively managed patients were able to continue competition while undergoing treatment. 
Findings suggest no statistical significance regarding operative vs non‑operative management of 
acetabular labral tears. The majority of athletes returning to sport and treated conservatively were 
able to resume competition during treatment. Therefore, treatment of these injuries should be 
individualized based on athlete’s symptoms.

The acetabular labrum in the hip serves several important functions such as shock absorption, joint lubrication, 
pressure distribution, and providing stability to the joint surface. Labral tear etiology has been shown to be 
secondary most commonly to acetabular dysplasia; however, femoral acetabular impingement (FAI), trauma, 
hypermobility, and degeneration of the hip have also been found to be  causes1–3. McCarthy and Lee showed 
that patients with mild-to-moderate hip dysplasia and hip pain demonstrated 72% of 170 hips studied had 
labral tears, 93% of which were located anterior region of  labrum4. Wenger also demonstrated that 87% of hips 
with labral tears studied revealed at least one abnormal radiographic finding, while 13% had no radiographic 
structural  abnormality5.

Typically, the anterosuperior aspect of the labrum is involved with a higher incidence found in physically 
active  females3. Such injuries can be problematic, particularly for athletes needing to return to competition at 
an elite level for their respective sport primarily due to pain and mechanical symptoms. Symptoms may include 
groin pain or mechanical symptoms such as clicking, locking, or catching. Several treatment approaches have 
been studied in order to determine how to effectively manage these injuries in athletes competing at a high level. 
However, acetabular labral tears have shown to be difficult to diagnose and manage in an active and competitive 
athletic population.

Initially, physical therapy combined with relative rest, NSAIDs, and corticosteroid injections have been recom-
mended; however, arthroscopic surgical treatment has become the gold standard in treating labral tears of the 
 hip6–8. Several surgical techniques have been described, including but not limited to labral debridement, primary 
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labral repair, labral reconstruction with autograft or allograft in a primary versus staged approach, predominantly 
conducted with standard or minimally invasive arthroscopic  approaches9–12.

Several studies have demonstrated athletes’ clinical improvement and ability to return to competition follow-
ing surgical management with proper post-operative therapeutic  protocol7,8,13.

There is a paucity of quantified data comparing athletes managed operatively versus non-operatively and the 
authors of this study look to provide further insight into these patients. Limitations of past studies include the 
number of subjects and the various therapeutic regimens, thus making it difficult to compare recovery courses 
and overall prognosis. The aim of this study was to perform a retrospective data analysis comparing NCAA Divi-
sion 1 collegiate athletes at a single institution undergoing operative and non-operative management of their 
acetabular labral injuries. Our hypothesis was that individuals undergoing surgical management of their labral 
pathology would have a higher probability of returning to their respective sport at pre-injury performance levels 
in comparison with those treated with non-operative measures only.

Methods
Following institutional review board approval, a retrospective cohort analysis was conducted on athletes treated 
for acetabular labral tears and their clinical courses of recovery. Primary outcomes of interest included perfor-
mance/participation level defined as return to current level of competition per sport. Time to return to play was 
measured as days until next game competition was also documented.

Subjects included in this study participated in NCAA division 1 athletics at Virginia Polytechnic Institute and 
State University (VT). Both male and female patients, regardless of age, were included if they were categorized 
as student athletes in the electronic medical records (EMR) at Virginia Tech (2005–2020). The study included all 
major sports at the university (Table 1). A total of 47 patients were included in this study. All patients included 
in the cohort had a confirmatory MRI diagnosis of a hip labral tear as confirmed by musculoskeletal radiologist 
or included in the discussion of the primary surgeon. Specific location, characterization, or extent of the tear 
was not included for every patient and, therefore, was not evaluated as part of this study. This was a convenience 
sample selected based on the number of clinical cases available through the VT athletic medical records, which 
negated the need for exclusion criteria in this analysis. Athletes self-selected operative vs non-operative manage-
ment based on a number of factors including in-season vs out of season injury, ability to participate in sport at a 
high-performance level, class year and eligibility (e.g. freshman vs senior) as well as other personal reasons. These 
results were not provided to subjects nor was any personal identifying information included in the study. All data 
is de-identified and was reported in aggregate fashion only. High-performance level of competition was defined 
in this study as participants being able to participate in game competition of their individual sporting event.

Records were reviewed using a keyword search for acetabular labral injuries, tears, and hip impingement 
including their respective rehabilitation processes and outcomes. All methods were performed in accordance 
with the relevant guidelines and regulations, and all identifying patient information was not included within the 
contents of this manuscript. Written informed consent was waived by the ethics committee of Virginia Tech as 
this was a retrospective chart review of patient data. Data was then collected and stored in a secure password-
protected database (Microsoft Excel). Gender, age, sport, incident date, MRI impression, date of MRI, treatment 
(operative or non-operative), surgery date, and date of return to sport was included for each patient. Follow up 
intervals as well as discharge criteria outside of return to play and days lost from sport were not provided given 
the retrospective nature of this study.

After data collection, statistics were analyzed with means and standard deviations and compared using Stu-
dent’s t-tests. Frequencies were calculated for continuous variables and compared using Pearson Chi-Square test 
for increased accuracy in small proportion analysis. A significance level of p < 0.05 was set prior to investigation.

Results
Forty-seven Division 1 college athletes were included in this retrospective cohort analysis to assess return 
to play within their respective sport following operative vs non-operative management of hip labral pathol-
ogy. Twenty-nine individuals underwent operative treatment and eighteen were treated non-operatively with 

Table 1.  Demographic and sport specific analysis of cohort. All 22 sports were included, however, those less 
than 4 participants in the study per sport were not included in the table.

Characteristic Overall

Age 20.2

Male 23

Female 24

Sports of participants

 Football 8

 Cross Country 6

 Lacrosse 5

 Basketball 5

 Soccer 4

 Volleyball 4
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anti-inflammatory medications, physical therapy and clinically controlled sport-specific rehabilitative protocols. 
Twenty-three of twenty-nine patients treated operatively (79%) ultimately returned to high level function in 
their respective sport, while 10 of 18 patients treated non-operatively (55%) were able to return to high level 
competitive play. Although operative treatment resulted in a clinically higher percentage of return to high level 
competition, this was not found to be statistically significant using Pearson Chi-Square test of the displayed 
variables seen in Table 1.

Secondary outcome evaluation of the data compared days lost from sport between the surgical and non-
operative arms. Days lost from sport involved the amount of time, in days, the athlete was held from competition 
at index injury until clearance for game competition. Nine patients treated non-operatively lost an average of 
27 days of sport during recovery compared to 22 surgically managed patients who lost an average of 324 days 
prior returning to competitive athletics (p < 0.001). Seven of nine non-operatively managed patients were able to 
continue to compete during their rehabilitation protocol. One patient from both the operative and non-operative 
cohort who returned to sport had unclear data as to days lost from sport, therefore, they were not included in 
the calculated means to avoid misrepresentation of data.

Discussion
The primary outcome analyzed in this study was to evaluate athletes’ ability to return to competition at the Divi-
sion 1 level after non-operative versus operative management of hip labral pathology. Our findings did suggest 
a clinical trend in participants returning to pre-injury levels of competition in the operative arm (79% vs. 55%; 
Table 2), however, the results did not reach statistical significance (p-value = 0.0834). There is debate regarding 
the effectiveness of the operative approach for college athletes, but previous literature has demonstrated good 
short-term relief with hip arthroscopy for internal hip joint labral  pathology7,14–16. Weber et al. demonstrated 
that nearly 90% of athletes returned to sport following hip arthroscopies for labral pathology associated with 
femoral acetabular impingement, with the only difference in return-to-sport rate being a lower rate of return in 
endurance athletes (66%; p-value < 0.001)17. Maldonado et al. also compared a wider range of athletic population 
levels (recreational, high school, collegiate) and demonstrated a 78% return to sport within 1 year of  surgery18. 
Cianci et al. describe a subgroup of their patient population of nearly 25% that were able to participate in athletic 
competition with non-operative therapeutic methods including intra-articular injection, physical therapy, or 
combination of the  two19. The patient cohort in this study suggests a higher percentage of individuals returning 
to sport with non-operative management compared to other studies, which may be multifactorial in nature. 
This may be explained by the short-term improvement from non-operative protocol which may have provided 
enough relief to participate in athletic competition for the remainder of eligibility. This also could vary due to 
sport specific demand which was not evaluated as part of this study. Non-operative treatment in patients with 
labral tears has limited investigation, and the results of this study propagate the necessity for further investigation.

Our secondary evaluation of lost days of sport revealed statistical significance in comparison of operative 
and non-operative arms (p-value < 0.001; Table 3). The surgical cohort return to competition (324 ± 223 days) 
was consistent with Weber et al. (1.96 ± 0.94 years)17. Of the nine non-operatively managed athletes that were 
ultimately able to return to their individual sport, seven of them continued competitive play during their reha-
bilitation protocol. Surgical intervention has historically been superior to non-operative management in athletes 
with labral tears, however, it is compelling that a large portion of non-operatively managed athletes demonstrated 
ability to compete successfully with their injury using a non-operative management approach. This suggests that 

Table 2.  Surgical versus conservative management in athletes with hip labral pathology.

Return to play—Surgical versus conservative 
management

Management

Returned to play

Total P-valueYes No

Surgical 23 (79%) 6 (21%) 29

0.0834Conservative 10 (55%) 8 (44%) 18

47

Table 3.  Cohort analysis to assess days of lost play in their respective sport following operative versus 
non-operative management of hip labral pathology. Most conservatively managed subjects (7/9) continued 
to participate despite being clinically diagnosed with a labral tear. There was a single individual from both 
surgical and non-operative cohort with unclear documented lost days of sport and therefore, was not included 
in these calculations to avoid skewed results.

Lost days of sport—Surgical versus conservative management

Management n Mean Standard Deviation T-test P-Value

Surgical 22 324 223  < 0.001

Conservative 9 27 70
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a comprehensive non-operative management approach (see results section above for therapeutic approach) may 
allow an athlete to finish their current season, but does not negate the possibility of future surgical intervention. 
Most of the patients of the surgical group were initially treated non-operatively prior to imaging confirmed diag-
nosis and ultimately converted to surgical management after failing conservative measures. Failure of conserva-
tive management was not explicitly defined besides the lack of improvement necessitating surgical intervention.

It is the authors’ opinion to correlate treatment based on symptoms, with more aggressive measures reserved 
for increased severity. There needs to be a complete work up to ensure labral tear is the etiology of groin pain as 
there is considerable evidence suggesting 50–60% of asymptomatic labral tears may be present in the competitive 
 athlete20. This may assist physicians providing information to the athlete to make an informed decision taking 
into account their symptoms, preferences, collegiate eligibility, and future athletic aspirations.

This study is subject to the limitations of a retrospective chart review. Our study consisted of a limited number 
of participants, with lack of documented consistent follow up intervals, and discharge criteria which limited the 
secondary subset analysis. Stricter adherence to follow up would provide a more accurate assessment in both 
operative and non-operative arms. MRI findings were also limited in attainability, and the review restricted 
the authors to relying on radiology interpretation as well as primary surgeon treatment in these athletes. More 
descriptive, objective characterization of the labral pathology could have provided clinical relevance in under-
standing treatment methodology and outcomes. Also, all Division 1 sports at VT were included in this study, and 
a more accurate depiction may have been attained with sport-specific analysis since the biomechanical demands 
of different sports will affect hip performance in student-athletes uniquely. This was demonstrated in Weber et al. 
with endurance athletes. Further delineation of sport-specific treatment trends may ultimately help orthopedic 
providers advise with more predictable outcomes for their patients, and is recommended in future analyses of 
college athlete populations undergoing treatment for hip labral tears. In season versus out of season injury and 
treatment could have also influenced primary and secondary outcomes which would be another benefit from 
evaluation of athletes on a sport specific basis. Patient decision making to proceed with surgery or non-operative 
management could also have played a role for multiple reasons such as eligibility remaining for competition, 
pain severity, or continued competitive sport specific pursuits. This would serve as valuable information in future 
prospective or retrospective literature to assess personal patient factors and ultimate definitive labral pathology 
management. Finally, all hip arthroscopy procedures were included (debridement vs. repairs), which may have 
influenced either our primary or secondary outcomes. Further investigation of the impact of repair or debride-
ment specifically may be valuable in assessing influence on return to high level of competition in college athletes. 
With this in mind, alterations in conservative treatment protocol also could theoretically positively or negatively 
impact our primary and secondary outcomes. Variability in operative or conservative treatments are inherently 
difficult to control as seen in prior retrospective studies mentioned.

A power calculation for a future prospective trial was also conducted. Based upon the proportions observed 
within this study (79% achieving returning to pre-injury levels of competition in the operatively treated group, 
55% achieving return to pre-injury levels of competition in the non-operatively treated group), we calculate 57 
subjects per group are required to achieve 80% statistical power to declare the difference in proportions statisti-
cally significant using a two tailed Type I error rate of 0.05. We submit that if our patients met the number of 
individuals in the power analysis, there may be a higher likelihood for a statistically significant outcome favor-
ing operative management, however, the current data does not support this conclusion. Furthermore, a future 
prospective trial will allow further examinations of which clinical factors are associated with the choice of non-
operative treatment and the success of non-operative treatment.

In conclusion, there is still significant debate regarding the management of acetabular labral tears in col-
legiate athletes and their ability to return to Division 1 competition. Risks and benefits of surgery should be 
weighed, and complications considered prior to advancing with operative measures. Complications seen in hip 
arthroscopy include infection, deep vein thrombosis, nerve injury (pudendal and lateral femoral cutaneous nerve 
most commonly secondary to traction and portal placement), incomplete repair, and  swelling21. Comprehensive 
non-operative management should be pursued prior to consideration of surgical intervention, as a considerable 
number of athletes have demonstrated the ability to continue to compete successfully during rehabilitation. 
Therefore, it is imperative that the treating physician appropriately guide their athlete through this decision-
making process to optimize outcomes. Although historical data suggests that surgical intervention is superior 
to non-operative management, these current findings suggests compelling findings that provide a different 
perspective. Regardless of treatment method, management of these injuries should continue to be investigated 
further and we recommend an individualized approach to the intervention of each patient.

Data availability
The datasets generated and/or analyzed during the current study are available from the corresponding author 
on reasonable request.

Received: 15 July 2022; Accepted: 3 June 2023

References
 1. Groh, M. M. & Herrera, J. A comprehensive review of hip labral tears. Curr. Rev. Musculoskelet. Med. 2(2), 105–117. https:// doi. 

org/ 10. 1007/ s12178- 009- 9052-9 (2009).
 2. Parmar, R. & Parvizi, J. The multifaceted etiology of acetabular labral tears. Surg. Technol. Int. 20, 321–327 (2010).
 3. Tamura, S. et al. Differences in the locations and modes of labral tearing between dysplastic hips and those with femoroacetabular 

impingement. Bone Joint J. 95-B(10), 1320–1325. https:// doi. org/ 10. 1302/ 0301- 620X. 95B10. 31647 (2013).

https://doi.org/10.1007/s12178-009-9052-9
https://doi.org/10.1007/s12178-009-9052-9
https://doi.org/10.1302/0301-620X.95B10.31647


5

Vol.:(0123456789)

Scientific Reports |         (2023) 13:9461  | https://doi.org/10.1038/s41598-023-36454-0

www.nature.com/scientificreports/

 4. McCarthy, J. C. & Lee, J. A. Acetabular dysplasia: A paradigm of arthroscopic examination of chondral injuries. Clin. Orthop. Relat. 
Res. 405, 122–128. https:// doi. org/ 10. 1097/ 00003 086- 20021 2000- 00014 (2002).

 5. Wenger, D. E., Kendell, K. R., Miner, M. R. & Trousdale, R. T. Acetabular labral tears rarely occur in the absence of bony abnor-
malities. Clin. Orthop. Relat. Res. 426, 145–150. https:// doi. org/ 10. 1097/ 01. blo. 00001 36903. 01368. 20 (2004).

 6. Theige, M. & David, S. Nonsurgical treatment of acetabular labral tears. J. Sport Rehabil. 27(4), 380–384. https:// doi. org/ 10. 1123/ 
jsr. 2016- 0109 (2018).

 7. Dwyer, T. et al. Operative versus nonoperative treatment of femoroacetabular impingement syndrome: A meta-analysis of short-
term outcomes. Arthroscopy 36(1), 263–273. https:// doi. org/ 10. 1016/j. arthro. 2019. 07. 025 (2020).

 8. Conaway, W., Martin, S. D. & Agrawal, R. Predictors of outcomes of non-surgical management for acetabular labral tears. Ortho-
paed. J. Sports Med. 6, 23259671180000. https:// doi. org/ 10. 1177/ 23259 67118 S00008 (2018).

 9. Fiz, N. & Sanchez, M. Comparison between classical and less invasive technique for arthroscopic surgery in FAI. Arthroscopy J. 
Arthrosc. Relat. Surg. 29(12), e208–e209. https:// doi. org/ 10. 1016/j. arthro. 2013. 09. 055 (2013).

 10. Larson, C. et al. Complications after hip arthroscopy: A prospective, multicenter study using a validated grading classification. 
Arthrosc. J. Arthrosc. Relat. Surg. 29(12), e204. https:// doi. org/ 10. 1016/j. arthro. 2013. 09. 046 (2013).

 11. Nance, E., Hamula, M. & Bharam, S. Staged arthroscopic labral reconstruction with allograft for labral deficiency in femoroac-
etabular impingement. Arthrosc. J. Arthrosc. Relat. Surg. 29(12), e210. https:// doi. org/ 10. 1016/j. arthro. 2013. 09. 059 (2013).

 12. Pennock, A. T., Philippon, M. J. & Briggs, K. K. Acetabular labral preservation: Surgical techniques, indications, and early outcomes. 
Oper. Tech. Orthop. 20(4), 217–222. https:// doi. org/ 10. 1053/j. oto. 2010. 09. 013 (2010).

 13. Nho, S. J. et al. Outcomes after the arthroscopic treatment of femoroacetabular impingement in a mixed group of high-level athletes. 
Am. J. Sports Med. 39(1_suppl), 14–19. https:// doi. org/ 10. 1177/ 03635 46511 401900 (2011).

 14. Naal, F. D. et al. Surgical hip dislocation for the treatment of femoroacetabular impingement in high-level athletes. Am. J. Sports 
Med. 39(3), 544–550. https:// doi. org/ 10. 1177/ 03635 46510 387263 (2011).

 15. Yazbek, P. M. et al. Nonsurgical treatment of acetabular labrum tears: A case series. J. Orthop. Sports Phys. Ther. 41(5), 346–353. 
https:// doi. org/ 10. 2519/ jospt. 2011. 3225 (2011).

 16. Wall, P. D. H. et al. Nonoperative treatment for femoroacetabular impingement: A systematic review of the literature. PM&R. 5(5), 
418–426. https:// doi. org/ 10. 1016/j. pmrj. 2013. 02. 005 (2013).

 17. Weber, A. E. et al. Return to sport after hip arthroscopy for femoroacetabular impingement syndrome in NCAA division I athletes: 
Experience at a single institution. Orthop. J. Sports Med. https:// doi. org/ 10. 1177/ 23259 67120 918383 (2020).

 18. Maldonado, D. R. et al. Return to sport and athletic function in an active population after primary arthroscopic labral reconstruc-
tion of the hip. Orthop. J. Sports Med. 8(2), 2325967119900767. https:// doi. org/ 10. 1177/ 23259 67119 900767 (2020).

 19. Cianci, A. et al. Nonoperative management of labral tears of the hip in adolescent athletes: Description of sports participation, 
interventions, comorbidity, and outcomes. Clin. J Sport Med. 29(1), 24–28. https:// doi. org/ 10. 1097/ JSM. 00000 00000 000503 (2019).

 20. Seidenberg, P. & Lynch, S. A. Hip pain in athletes — When it is not the labrum. Curr. Sports Med. Rep. 14(5), 373–379. https:// doi. 
org/ 10. 1249/ JSR. 00000 00000 000192 (2015).

 21. Hanke, M. S. et al. Complications of hip preserving surgery. EFORT Open Rev. 6(6), 472–486. https:// doi. org/ 10. 1302/ 2058- 5241.6. 
210019. PMID: 34267 937; PMCID: PMC82 46112 (2021).

Acknowledgements
We would like to thank Jessica Mueller for her contribution in editing the manuscript. We also appreciate Dr. 
Ning Cheng and Dr. David Redden for assisting with calculation and statistical analysis. Each individual con-
tributed with significant support for this research.

Author contributions
Dr. S.H. and G.B. wrote the main manuscript text for this analysis. A.M. provided the abstract as well as tables 
within the text. Further contributions from Dr. M.R. and M.G. consisted of relevant information pertaining to 
training protocols and medical record files of athlete clinical information and recovery course. This study and 
included protocols were approved by the Institutional Review Board (IRB) of Virginia Polytechnic Institute and 
State University. No private identifiable information has been included in this manuscript which would com-
promise patients involved in this review.

Competing interests 
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to S.S.H.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2023

https://doi.org/10.1097/00003086-200212000-00014
https://doi.org/10.1097/01.blo.0000136903.01368.20
https://doi.org/10.1123/jsr.2016-0109
https://doi.org/10.1123/jsr.2016-0109
https://doi.org/10.1016/j.arthro.2019.07.025
https://doi.org/10.1177/2325967118S00008
https://doi.org/10.1016/j.arthro.2013.09.055
https://doi.org/10.1016/j.arthro.2013.09.046
https://doi.org/10.1016/j.arthro.2013.09.059
https://doi.org/10.1053/j.oto.2010.09.013
https://doi.org/10.1177/0363546511401900
https://doi.org/10.1177/0363546510387263
https://doi.org/10.2519/jospt.2011.3225
https://doi.org/10.1016/j.pmrj.2013.02.005
https://doi.org/10.1177/2325967120918383
https://doi.org/10.1177/2325967119900767
https://doi.org/10.1097/JSM.0000000000000503
https://doi.org/10.1249/JSR.0000000000000192
https://doi.org/10.1249/JSR.0000000000000192
https://doi.org/10.1302/2058-5241.6.210019.PMID:34267937;PMCID:PMC8246112
https://doi.org/10.1302/2058-5241.6.210019.PMID:34267937;PMCID:PMC8246112
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Comparative analysis between operative and non-operative acetabular labral tear injuries in division 1 collegiate athletes
	Methods
	Results
	Discussion
	References
	Acknowledgements


