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Overview
Purpose: The association between high BMI and risk of meniscus injury has been highlighted in the past, however, the risk of failure 
of subsequent meniscus repair remains unclear. This study aims to compare meniscus repair outcomes in the pediatric population 
based on weight, BMI, and BMI percentile. 

Methods: This retrospective cohort study included pediatric and adolescent patients who underwent meniscus repair from 2017-
2023. Meniscus repair failure was defined as the need for additional intervention or persistent clinical manifestations of meniscal 
pathology. Secondary outcomes evaluated included return to sport (RTS) and RTS at pre-injury level (RTSPIL). Repair failure, RTS, and 
RTSPIL were evaluated by weight, BMI, BMI percentile, and weight category. 

Results: 203 patients were included (54.0% female, mean age 15.7±1.7 years, weight 70.0±9.7kg, and BMI 24.3±5.5 kg/m²), with a 
mean follow-up of 23.3±13.9 months. Patients with graft failure were significantly heavier (p < .05) with higher BMIs (p < .001) than 
those without, but they did not differ in BMI percentile (p = .10). There were no significant differences in weight, BMI, or BMI 
percentile for those who failed to RTS or RTSPIL, compared to those who successfully returned (p’s > .09). Increased weight category 
showed higher rates of graft failure, fRTS, and fRTSPIL. Graft failure and fRTS did not vary based on age, follow-up, or gender. 

Conclusions: Increased weight and BMI are associated with meniscus repair failure amongst pediatric and adolescent patients. 
However, weight, BMI, and BMI percentile did not significantly predict RTS outcomes. Considering patient body habitus is crucial in 
managing post-op recovery and evaluating the risks and benefits of meniscus repair versus meniscectomy in this population.



Purpose & Methods



Increased Weight, BMI, and BMI Percentile

Are Associated with Increased Rates of Meniscus 
Repair Failure and Decreased Rates of Return to Sport
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Background

Increased BMI has been linked to a higher 
incidence of complex and radial lateral 
meniscus tears and associated repairs1

The literature reports a wide range of meniscus 
repair failure rates in the pediatric and 

adolescent populations, ranging from 0% to 
42%2-7

Despite our understanding of increased tear 
frequency in patients with elevated BMI, the 

variation in patient outcomes following 
meniscal repairs remains unclear. 



Methods

n=203

Retrospective
 Cohort

All patients <18 years of age
who underwent meniscus repair 

between 2017 - 2023
 

Including both isolated and 
Concomitant repairs 

Repair

Injury

Minimum 
12 Month 
Follow-Up

Successful Repair

Repair Failure†

Assessment

Primary Outcome: Repair Failure†

Secondary Outcomes: Return to Sport (RTS), Return to Sport at Pre-Injury Level (RTSPIL)
 

†Repair Failure defined as the need for additional meniscal intervention prior to 1-year post-op or persistent 
knee symptoms suggesting repair failure, indicated by joint line pain, a positive McMurray’s, or MRI signs of 
a new tear

n=153

n=50

Demographic Collection:

Patient Characteristics 
at the Time of Repair 

Weight BMI BMI Percentile

+ CDC Weight Category

Multi-Center, Retrospective Cohort Study



Results



Primary Outcome: Repair Failure

Increased Weight and BMI are Associated with Increased Rates of Meniscus 
Repair Failure

Patients who experienced meniscus repair failure were significantly heavier (76.2±25.7 vs. 68.0±16.9 kg, p< .05) and had higher BMIs (23.7±4.6 vs. 
26.0±7.3 kg/m² p<.001) than those that did not, but they did not significantly differ in BMI percentile (77.8± 20.7 vs. 71.9±22.5, p=.10).
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Weight, BMI, and BMI percentile were increased, though not significantly, for patients unable to return to sport (72.4±22.1 vs. 68.0±17.5 kgs, p=.16; 24.9±6.4 vs. 23.6±4.8 
kg/m² p=.14; 74.7± 22.5 vs. 71.4±22.1, p= .37, respectively). Patients who failed to RTSPIL displayed the same trend (71.9±21.7 vs. 67.3±16.5 kgs, p= .10; 24.7±6.2 vs. 

23.4±4.4 kg/m² p= .10; 73.1± 23.0 vs. 71.7±21.7, p= .67).

Secondary Outcomes: Return to Sport
Return to Sport  (RTS)

Return to Sport at Pre-Injury Level (RTSPIL)

0

20

40

60

80

100

W
ei

gh
t (

kg
)

BM
I P

er
ce

nt
ile

Weight BMI Percentile
0

10

20

30

BM
I (

kg
/m

2)

BMI
0

20

40

60

80

100

RTSPIL
No RTSPIL

RTS
No RTS

100

W
ei

gh
t (

kg
)

BM
I P

er
ce

nt
ile

BMI Percentile
0

10

20

30

BM
I (

kg
/m

2)

BMI
0

20

40

60

80

0

20

40

60

80

100

Weight



Effect Moderation by Weight Category†

Sub-group analysis of patients by weight category show increased rates of repair failure (fRepair) (20.6, 24.5, 33.3, 40.0%), failure to RTS (fRTS) (24.3, 
28.9, 29.4, 41.7%), and failure to RTSPIL (fRTSPIL) (38.2, 42.2, 44.4, 58.3%) with ascending category. †Healthy Weight: 5th-85th percentile, 

Overweight: 85th-95th percentile, Obesity: >95th percentile, Severe Obesity: > 120% of the 95th percentile

Increased Weight Category is Associated with Increased Failure Rates, Across 
Outcomes



Conclusions
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Conclusions 
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Increased load on the repair site during recovery, 
irrespective of normative age/gender trends.

No significant association between return to sport 
and Weight, BMI, or BMI Percentile

Weight

BMI 
Repair
Failure

Likely due to the contribution of Patients with Increased 
Musculature: 

Increased BMI but also enhanced ability to adequately
rehabilitate and support knee biomechanics.

Clinicians should have heightened clinical awareness and close postoperative 
monitoring in patients with elevated Weight and BMI.

=



References
1. Rohde MS, Trivedi S, Randhawa S, Wright CE, Vuong BB, Pham N, Stavinoha T, Ellis HB, Ganley TJ, Green DW, Fabricant PD, Tompkins M, Shea KG 
(2023) Pediatric meniscus morphology varies with age: a cadaveric study. Knee Surg Sports Traumatol Arthrosc 31:4179–4186. doi: 10.1007/s00167-
023-07447-3

2. Hagmeijer MH, Kennedy NI, Tagliero AJ, Levy BA, Stuart MJ, Saris DBF, Dahm DL, Krych AJ (2019) Long-term Results After Repair of Isolated Meniscal 
Tears Among Patients Aged 18 Years and Younger: An 18-Year Follow-up Study. Am J Sports Med 47:799–806. doi: 10.1177/0363546519826088

3. Lucas G, Accadbled F, Violas P, Sales de Gauzy J, Knörr J (2015) Isolated meniscal injuries in paediatric patients: outcomes after arthroscopic repair. 
Orthop Traumatol Surg Res 101:173–7. doi: 10.1016/j.otsr.2014.12.006

4. Shieh AK, Edmonds EW, Pennock AT (2016) Revision Meniscal Surgery in Children and Adolescents: Risk Factors and Mechanisms for Failure and 
Subsequent Management. Am J Sports Med 44:838–43. doi: 10.1177/0363546515623511

5. Tagliero AJ, Kennedy NI, Leland DP, Camp CL, Milbrandt TA, Stuart MJ, Krych AJ (2020) Meniscus repairs in the adolescent population-safe and 
reliable outcomes: a systematic review. Knee Surg Sports Traumatol Arthrosc 28:3587–3596. doi: 10.1007/s00167-020-06287-9
6. Yang BW, Liotta ES, Paschos N (2019) Outcomes of Meniscus Repair in Children and Adolescents. Curr Rev Musculoskelet Med 12:233–238. doi: 
10.1007/s12178-019-09554-6

7. Yoo WJ, Jang WY, Park MS, Chung CY, Cheon J-E, Cho T-J, Choi IH (2015) Arthroscopic Treatment for Symptomatic Discoid Meniscus in Children: 
Midterm Outcomes and Prognostic Factors. Arthroscopy 31:2327–34. doi: 10.1016/j.arthro.2015.06.032


