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Abstract

Background—There has been recent interest in the effect of nonsteroidal anti-inflammatory 

medications on musculoskeletal healing. No studies have yet addressed the effect of these 

medications on meniscal healing.

Hypothesis—The administration of ketorolac in the perioperative period will result in higher 

rates of meniscal repair clinical failure.

Study design—Cohort study; Level of evidence, 3.

Methods—A total of 110 consecutive patients underwent meniscal repair at our institution 

between August 1998 and July 2001. Three patients were lost to follow-up, and the remaining 107 

(mean age, 15.9 ± 4.4 years) had a minimum 5-year follow-up (mean follow-up, 5.5 years). 

Thirty-two patients (30%) received ketorolac perioperatively. The primary outcome measure was 

reoperation for continued symptoms of meniscal pathology. Asymptomatic patients were 

evaluated by the International Knee Documentation Committee (IKDC) Subjective Knee Form, 

Short Form–36 (SF-36) Health Survey, and Knee Outcome Osteoarthritis Score (KOOS).

Results—Kaplan-Meier survivorship revealed no difference in reoperation rates with and 

without the administration of perioperative ketorolac (P = .95). There was an overall failure rate of 

35% (37/107 patients), with a 34% failure rate in patients receiving ketorolac (11/32 patients). 

Multivariable Cox regression confirmed that age, duration of symptoms, meniscal tear type, 

fixation technique, concurrent anterior cruciate ligament repair, and ketorolac usage did not have 

an impact on the rate of failure (P > .05 for all; ketorolac use, P > .50). Female sex (P = .04) and 

medial location (P = .01) were predictive of an increased risk for reoperation.
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Conclusion—Failure of meniscal repair was not altered with the administration of perioperative 

ketorolac. Further work studying the effects of longer term anti-inflammatory use after meniscal 

repair is necessary before stating that this class of medications has no effect on meniscal healing.

Clinical Relevance—Results of this study suggest that nonsteroidal anti-inflammatory 

ketorolac can be administered perioperatively during a meniscal repair procedure to harness its 

benefits of decreased narcotic requirement, decreased pain, and shorter length of hospital stay 

without negatively influencing the long-term outcome of the surgery.

Keywords

meniscus; meniscal repair; NSAID; ketorolac

There has been recent interest on the effect of nonsteroidal anti-inflammatory medications 

on bone and soft tissue healing. While the administration of nonsteroidal anti- inflammatory 

drugs (NSAIDs) after orthopaedic surgery is attractive because of their analgesic and anti-

inflammatory effects,46 the administration of these drugs remains controversial because of 

conflicting results of various studies. Somehave demonstrated that NSAIDs can have a 

negative effect on fracture12,13,24 and soft tissue healing.13,18 For certain NSAIDs like 

indomethacin, the state of evidence in the literature for the detrimental effect on both bone 

healing and soft tissue healing is strong.12,13,18 The effect of anti-inflammatory medications 

on healing is likely dependent on the time of administration, model chosen for study, and 

dosing,48 factors that likely contribute to the variable results reported in vitro and in vivo for 

bone and ligament healing.12,13,35 However, the effect of other NSAIDs such as ketorolac 

on tissue healing is not as definite.23-25,34,35 While postoperative ketorolac admin istration 

in adult spinal fusion patients led to a higher rate of nonunions, bonehealing does not 

seemtobeimpaired in young patients34,35 and after brief postoperative administration (<7 

days)23 of ketorolac. The influence of ketorolac on soft tissue healing is not well explored 

however, and to our knowledge, no studies have evaluated the effect of these medications on 

meniscal healing.

Meniscal function is important as it acts as a load bearer and shock absorber in the 

tibiofemoral joint by increasing the surface for load transmission,5,39 has proprioceptive 

function, stabilizes the knee, and aids to the lubrication and nutrition of the articular 

cartilage.30,41,42,47,58 Thus, there is great interest in meniscal preservation procedures 

including meniscal repair because meniscectomy has been shown to significantly increase 

the peak load on the cartilage surfaces of the knee and subsequent development of 

osteoarthritis.42 Past reports have shown that arthroscopically repaired menisci have the 

potential for long-term success both clinically and radiographically.32,33 A recent meta-

analysis comparing the clinical outcomes in randomized prospective studies between 

meniscectomy and meniscal repair showed significantly better results after the repair.57 

Repair leading to a functional meniscus does not only improve clinical symptoms compared 

with a meniscus-insufficient knee but also significantly delays radiographic signs of 

osteoarthritis in the knee.52 Therefore, preservation of the meniscus is desirable to preserve 

the integrity of the articular cartilage whenever possible.
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The success of meniscal repair is largely judged by the clinical outcome or absence of 

symptoms because routine conventional magnetic resonance imaging (MRI) as the standard 

noninvasive method for the evaluation of meniscal pathology is difficult to analyze after 

meniscal repair.14,54 This is because of the enduring increased signal intensity after the 

repair, which can be elevated for more than 13 years postoperatively44,54 and complicates 

the differentiation between scar tissue and retear. In this case, the more invasive method of 

direct or indirect magnetic resonance arthrography shows a higher sensitivity and specificity 

in detecting a failed meniscal repair.14

Meniscal repair outcome studies at greater than 5 years have shown a success rate of 

between 71% and 84%.38,44,45,49-51 While the repair technique evolved from earlier all-open 

meniscal repairs44,49,50 to less invasive all arthroscopic inside-out and all-inside meniscal 

repair techniques,38,45,51 failure rates stayed at a constant level. Investigators previously 

reported that patient age,7 time since injury,28 complex tears,11 and ligamentous instability4 

are risk factors for poor clinical outcome of meniscus repair; however, little is known about 

the effect of perioperative NSAID use.

Ketorolac is an NSAID with analgesic effects that can be administered intravenously, 

intramuscularly, and orally. Its usage in the perioperative period has been associated with 

several important patient benefits, including decreased narcotic requirement,1,3 reduction of 

postoperative nausea and vomiting,21 decreased pain,3,15,40,55 and shorter length of hospital 

stay.15,19 In this study, we wished to determine if these benefits of ketorolac use were also 

associated with increased risk of meniscal repair failure. To begin to address this question, a 

retrospective study was performed to determine if the use of a common anti-inflammatory 

medication at a common dose, either in the operating room or postoperative anesthesia care 

unit, had any significant effect on the rate of failure of meniscal repair as measured by return 

to surgery for recurrent meniscal symptoms.

METHODS

Study Design

A retrospective review of 110 patients undergoing meniscal repair was performed after 

institutional review board approval was obtained. All patients who underwent meniscal 

repair for an arthroscopically visualized tear at our institution between August 1998 and July 

2001 were included. A computer-based search of operative records of patients who 

hadundergonea procedurefor a meniscal repair identified this group of patients. Clinic and 

operative notes were reviewed for each patient's data. Three patients were lost to follow-up. 

Of the 107 patients included in our analysis, the mean age was 15.9 years. There were 62 

(58%) women and 45 (42%) men in our study. The medial meniscus was repaired in 61 

(57%) patients and the lateral meniscus in 46 (43%). Forty-three (40%) patients had a 

concurrent anterior cruciate ligament (ACL) reconstruction. Meniscal repairs were 

performed in an inside-out suture technique with nonabsorbable sutures in 8 cases (4 Prolene 

[polypropylene suture, Ethicon; Johnson & Johnson, New Brunswick, New Jersey, USA], 4 

Ethiband [polyester suture, Ethicon]) and bioabsorbable sutures in 30 cases (Ethicon PDS 

[polydioxanone] suture), using an entirely arthroscopic implantation of all inside devices in 

54 cases (16 DePuy Mitek Tophat [DePuy Mitek, Raynham, Massachusetts, USA], 19 
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DePuy Clearfix Meniscal Screw, 19 DePuy RapidLoc Suture Arrows) or both in 15 cases. 

Thirty-two patients (30%) received ketorolac either intraoperatively or in the acute 

postoperative period (ie, in the postanesthesia care unit). Ketorolac dose was adjusted to the 

patient's body weight (range, 7.5-60 mg). This group of patients was compared with 75 

patients (70%) who did not receive anti-inflammatory medications in the perioperative 

setting.

Age, sex, type of meniscal tear, duration of symptoms, fixation technique, medial or lateral 

location of defect, concurrent ACL repair, and length of follow-up were recorded for each 

patient. Continuous variables were categorized as follows: time prior to fixation was ≥3 

months; fixation techniques were grouped either as implants, suture repair, or a combination 

of both techniques; concurrent ACL reconstruction was recorded if performed during the 

same procedure; and tear type was grouped as either peripheral (which included peripheral 

and capsular bucket handle tears) or central (which included longitudinal tears in the red-

white zone as well as horizontal tears). Seven discoid meniscal tears were classified based 

on the location of the tear within the meniscus, with 6 of these tears located peripherally and 

1 located in the red-white zone. The primary outcome measure was reoperation for 

continued symptoms of meniscal pathology, indicative of a failed repair.

Attempts were made to contact all 70 asymptomatic patients. Internet search engines and 

telephone directory assistance were used to locate former patients whose addresses were not 

current. Twelve of the 70 asymptomatic patients could not be located in 2005 and were 

considered lost to follow-up.

Subjects completed a 15- to 20-minute telephone interview. The Knee Injury and 

Osteoarthritis Outcome Score (KOOS), Short Form–36 (SF-36) Health Survey, and 

International Knee Documentation Committee (IKDC) Subjective Knee Form were 

administered.

The KOOS assesses symptoms, pain, activities of daily living (ADLs) function, sports/

recreation, and quality of life. The SF-36 is a 36-question survey used to assess general 

health. The IKDC Subjective Knee Evaluation form assesses knee function and symptoms.

Statistical Analysis

An initial power analysis was performed in planning this study. Since the primary efficacy 

analysis was aimed at comparing reoperation rates and Kaplan-Meier time to re-operation 

between patients who received ketorolac versus those who did not, we based our sample size 

requirements on the log-rank test for comparing survivorship curves (ie, freedom from 

meniscal reoperation) between the 2 groups. The power analysis indicated that a minimum 

sample size of 32 patients receiving ketorolac and not receiving ketorolac would provide 

80% power to detect a moderate hazard ratio of 3.0 in the time to reoperation provided that a 

minimum of 30 meniscal reoperations occurred. Power analysis was performed using 

nQuery Advisor software (version 7.0; Statistical Solutions, Saugus, Massachusetts, USA). 

Patients receiving (n = 32) and not receiving (n = 70) ketorolac were compared on each of 8 

variables to establish that the 2 groups were comparable with no confounding factors or 

imbalances. The Pearson chi-square or Fisher exact test for binary proportions were used to 
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assess differences in sex, duration of symptoms, type of meniscal tear, fixation technique, 

location of defect, concurrent ACL repair, and reoperation. Age was compared by the 2-

sample Student t test. Similarly, we assessed differences between the 2 outcome groups: 

patients who had a reoperation due to continued symptoms of meniscal pathology (n = 37) 

and those who remained asymptomatic (n = 70). Survivorship was determined according to 

the Kaplan-Meier product-limit method and was used to ascertain whether the perioperative 

use of ketorolac was associated with earlier failures with the 2 groups compared by the log-

rank test.31 The Greenwood formula was used to calculate 95% confidence intervals at 1-

year follow-up time points around the survivorship curves.29 Other covariates were tested 

using the Cox multivariable proportional hazards regression model to assess their influence 

on the failure rate and control for possible confounding.56 The hazard ratio19 and 95% 

confidence intervals were calculated for significant independent predictors of meniscal 

reoperation. Fifty-eight of 70 asymptomatic patients were evaluated 5 years after surgery 

using 3 functional assessment instruments: KOOS, IKDC, and SF-36. The Mann-Whitney U 

test was used to assess differences in functional outcome scores between men and women. 

Two-tailed P < .05 was considered the criterion for statistical significance. Analysis of the 

data was performed using the SPSS statistical package (version 16.0; SPSS Inc, Chicago, 

Illinois, USA).

RESULTS

No differences were found according to ketorolac usage in any of the patient or surgical 

variables evaluated (P > .50) (Table 1). Of the 37 patients having a reoperation due to 

recurrent meniscal symptoms, 30% had ketorolac usage, which was comparable to the 30% 

ketorolac usage among the 70 asymptomatic patients (P = .99). There were no significant 

differences in the rates of reoperation with administration of perioperative ketorolac 

compared with the group not receiving ketorolac (11/32 patients [34%] vs 26/ 70 patients 

[37%]; P = .99) (Figure 1). Univariate analysis indicated no significant associations between 

meniscal reoperation and age, sex, duration of symptoms, tear type, fixation technique, 

concurrent ACL repair, or ketorolac usage (P > .10 for all) (Table 2). A higher percentage of 

patients with medial location of the defect had a meniscal re-operation compared to lateral 

injuries (44% vs 22%; P = .02).

Kaplan-Meier analysis indicated no significant difference in the time to meniscal reoperation 

between patients receiving and those not receiving ketorolac perioperatively (P = .95, log-

rank test), as depicted by overlapping survivorship curves (Figure 2). At 5 years of follow-

up, the 2 survivorship curves indicated that approximately 70% of patients were free from 

meniscal reoperation regardless of ketorolac usage, indicating that NSAID usage was not 

associated with earlier repair failures.

The multivariable Cox regression model indicated that age, duration of symptoms, meniscal 

tear type, fixation technique, concurrent ACL reconstruction, and ketorolac usage were not 

found to influence the rate of reoperation (P > .05 for all). Female sex (hazard ratio = 2.1, P 

= .04) and medial compared to lateral location of the defect (hazard ratio = 2.5, P = .01) 

were found to be significant multivariate predictors of an earlier meniscal reoperation 

independent of age, duration of symptoms, tear type (peripheral vs central), fixation 
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technique, concurrent ACL repair, and ketorolac usage. The estimated monthly risk of 

meniscal reoperation is 2.1 times higher for women than men and 2.5 times higher for 

medial compared with lateral injuries (Table 3).

Functional outcome scores were obtained on 58 of 70 patients (83%) who did not have a 

meniscal reoperation (31 women and 27 men). Multiple regression analysis was used to 

determine which patient factors were associated with differences in total KOOS and 

subscores, total SF-36, and the IKDC Subjective Knee Evaluation Form. The only variable 

that demonstrated a significant association with these outcome scores was sex, with women 

having lower median scores than men on some outcome measures. Women had significantly 

lower scores at 5-year follow-up in KOOS subscores, including pain (P = .05), ADL 

function (P < .01), sports/recreation (P < .01), and quality of life (P = .04). No differences 

between sexes were observed for total KOOS (P = .34) or total SF-36 (P = .32), although 

over all IKDC scores were significantly lower in women (P < .01).

DISCUSSION

Failure of meniscal repair was not altered with the administration of perioperative ketorolac. 

This suggests that use of this medication in the early postoperative period may be selected 

for the advantages of decreasing patient pain without concern for substantial compromise of 

overall clinical success. Ketorolac has been shown to be an effective adjuvant for pain 

relief1,3,40,55 and decreased narcotic use3,15 in the postoperative setting. Literature regarding 

the effects of anti-inflammatory medications on connective tissue healing is full of 

seemingly controversial findings because of differences in models and study designs.15 To 

our knowledge, no reports on the effects of anti-inflammatory medications on meniscal 

repairs have been conducted. In this study, the effects on meniscal repair of a common anti-

inflammatory medication as it is clinically used (with respect to standard dose and time of 

administration) were measured.

There are several limitations to our study. First, our monitoring of anti-inflammatory 

medication was only documented in the perioperative period, either during surgery or in the 

postanesthesia care unit. There was no recording of NSAID use after discharge. Therefore, 

patients in either group may have had significantly different patterns of NSAID use after the 

first 12 hours after surgery. Second, our endpoint for patient follow-up ended with persistent 

symptoms requiring reoperation or resolution of symptoms. Our primary question was 

whether anti-inflammatory medications administered in the perioperative period had a 

significant effect on meniscal repair outcomes. Our primary outcome measure for patient 

follow-up was either repair survival until 5 years after surgery or reoperation at any time 

point up to 5 years after repair. Our secondary outcome measures were the KOOS, SF-36, 

and IKDC scores for patients who had not required repeat surgery. As the patients who had 

undergone reoperation had already failed by the primary outcome measure, they were not 

evaluated as part of the group that had not failed. All failures were symptomatic. Patients 

determined to have had a successful outcome were asymptomatic at the latest follow-up. 

Our study shows that these patients continued to do well. We assumed clinical success in 

patients with continued resolution of symptoms after surgery. However, recent work has 

suggested that reported clinical failure rates may underestimate the true wound healing 
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failure rates for meniscus, and that even in asymptomatic patients (clinical successes), the 

meniscus may have failed to heal in as many as 45% of cases.53 Nevertheless, while one 

would not anticipate large differences in asymptomatic failures between the patients 

receiving ketorolac and those not receiving the medication, the true failure rate is more 

likely higher in both groups than that reported here.

In addition, there are distinct disadvantages in performing a cross-sectional retrospective 

study. One limitation is that it is difficult to ascertain that ketorolac as an intervention had 

any direct role in the outcome of meniscal repairs. This weaker evidence of true causality is 

a limitation. Despite this, a retrospective study of this type is a necessary step to effectively 

perform a prospective study. The lack of randomization of ketorolac use could have also 

increased the possibility of confounding, which is common in retrospective studies. 

However, Table 1 indicates no significant imbalances that would have created a bias when 

comparing meniscal reoperation rates between the 2 groups. Furthermore, multivariable 

analysis was applied to control for any possible selection bias in comparing re-operation 

rates for patients who received ketorolac perioperatively and those who did not.

This retrospective study was performed after all surgeries were completed, thus minimizing 

the ability of the surgeon to bias the results. In addition, to minimize bias, we looked at a 

series of consecutive patients, including patients who underwent meniscal repair before 

ketorolac was available. After ketorolac was available at our institution, it was almost 

universally adopted for these patients. This likely explains the finding that there were no 

significant differences between the ketorolac and no ketorolac groups in terms of meniscal 

tear size, location, or repair type. Eighty-five percent of patients were operated on by 1 

surgeon; the other 15% had their surgery completed by 2 other surgeons. Thus, the likely 

reason we did not observe any surgeon-specific effect was that the majority of cases were 

performed by 1 surgeon. Similarly, the optimal technique was chosen for each case and 

performed by an experienced specialist, thus minimizing the influence a different technique 

would have on the individual outcome.

Radiographic evaluation of healing after meniscal repair is limited. MRI of the meniscus, 

especially in young patients, has limited value.37 In addition, it becomes very difficult to 

determine if the meniscus has healed, even with specialized MRI studies. Reports suggest 

that in 50% to 60% of patients, a grade III signal alteration was seen on the magnetic 

resonance images at long-term follow-up after arthroscopic meniscal repair.20,44 MRI signal 

alterations in the meniscus are divided into 3 grades; grade I and II describe areas of 

increased signal intensity that do not extend to an articulating surface, whereas grade III 

lesions reach the meniscal surface. Grades I and II changes are not usually seen 

arthroscopically and do not represent meniscal tears. Grade III changes are meniscal tears.9 

MRI is an ideal diagnostic tool for confirming clinical diagnosis of meniscal tears, but its 

use in observing healing of a meniscal tear after repair is limited. Hence, there is no method 

available for noninvasively determining the histologic rate of healing in patients, and clinical 

outcomes remain the most logical outcome measure.

The failure rate of 35% is consistent with the previously reported failure rates of meniscal 

repairs. Long-term survival studies of both arthroscopic and open techniques of meniscal 
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repairs have reported successful healing rates of between 71% and 84% when the procedure 

was performed for unstable peripheral meniscal tears.38,44,45,49-51 The institution the study 

was performed in cares primarily for young patients. As a result, there is a relatively 

aggressive approach to meniscal repair in these young patients. Complex tears, tears in the 

red-white zone, discoid menisci, and isolated meniscal tears are often treated with repair 

rather than resection, given the potential benefit of retention of meniscal tissue. This may be 

part of the explanation for the relatively high failure rate seen in both patient groups. 

Another factor may be the activity level of the patients in the postoperative period. 

Adolescent patients have an increased risk of ACL graft failure after ACL reconstruction, a 

finding that has been attributed to an increased activity level over other age groups.10 It is 

possible that this same activity differential places the adolescent patients in this study at 

higher risk for meniscal repair failure as well. In this study, 22% of tears were not 

peripheral, longitudinal tears. This is different from prior studies in adult populations that 

have focused solely on repair of peripheral, long-itudinal tears.6,16,17,20 These tear types are 

known to have improved repair results,4,27 likely because of improved vascularity2 and 

biology.43 In addition, only 40% of the patients in this study had a concomitant ACL 

reconstruction, an additional factor known to improve meniscal healing results.22,26,36 Prior 

studies have had higher rates of concomitant ACL reconstruction ranging from 58% to 72% 

of patients.8,22,26,36 No significantly improved healing in the meniscal repair group with 

concomitant ACL reconstruction was found in our study. Thirty-seven percent of meniscal 

repairs with concomitant ACL reconstruction failed within 5 years, whereas only 33% of the 

meniscal repairs in the nonconcomitant ACL reconstruction group underwent reoperation. 

This is in contrast to multiple other studies that demonstrate a significant improvement in 

meniscal healing rate with ACL reconstruction. The reasons for the different finding in this 

outcome are unknown but may be because of the relatively small sample size of the knees 

with concomitant ACL reconstruction, thus providing low power to detect a difference 

between these groups.

In this study, the ketorolac and control groups were not significantly different regarding the 

covariates tested in Table 1, and given that the percentages of patients requiring meniscal 

reoperation were so similar (34% with perioperative ketorolac and 35% without ketorolac), 

it is unlikely that this negative result (P = .99, Fisher exact test; P = .95, log-rank test in 

Kaplan-Meier analysis) is due to a type II error or false negative result. Given the lack of 

covariate imbalances that might otherwise have created bias or confounding and the 

sufficient sample sizes for achieving more than 80% power given the sample sizes of cases 

and control, it is highly probable that the risk of meniscal reoperation is not significantly 

influenced by the administration of ketorolac.

CONCLUSION

In summary, this study did not yield conclusive data to support the hypothesis of a negative 

effect of perioperative administration of ketorolac on the outcome of meniscal repair and 

therefore suggests that using ketorolac in the perioperative period does not have any 

detrimental effect on the clinical success of meniscal repair. Further work is required to 

determine the effect of long-term NSAID use on meniscal healing.
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Figure 1. 
Comparison of meniscal repair reoperation rates for patients receiving and not receiving 

perioperative ketorolac. Eleven of 32 (34%) patients receiving perioperative ketorolac 

required a reoperation due to recurrent meniscal symptoms, compared with 26 of 75 (35%) 

patients in the no ketorolac group. These rates were not significantly different between the 2 

study groups by univariate analysis (P = .33, Fisher exact test). Multivariate logistic 

regression analysis confirmed that use of ketorolac was not a predictor of reoperation (P = .

89).
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Figure 2. 
Kaplan-Meier survivorship curves according to peri-operative usage of ketorolac with no 

significant difference between the 2 study groups (P = .95, log-rank test). No differences 

were detected between the 2 groups in the rate of meniscal reoperations. The error bars 

around the curves denote 95% confidence intervals as determined by the Greenwood 

formula. Numbers in parentheses along the x-axis represent patients in the ketorolac group 

(top row) and no ketorolac group (bottom row) with follow-up to that time point who were 

asymptomatic and had not undergone meniscal reoperation. The 2 groups started with 32 

and 75 patients, respectively. At 5 years after surgery, there were 21 patients in the ketorolac 

group and 50 in the no ketorolac group with follow-up still free from meniscal reoperation.
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TABLE 1

Characteristics of Patients in the 2 Study Groups
a

Characteristic Ketorolac Group (n = 32) No Ketorolac Control Group (n = 75)
P

b

Age, y, mean ± SD 15.8 ± 3.0 16.0 ± 4.9 .78

Sex .83

    Female 18 (29) 44 (71)

    Male 14 (31) 31 (69)

Duration of symptoms
c .82

    ≤3 mo 18 (34) 35 (66)

    >3 mo 14 (30) 32 (70)

Tear type
c .80

    Peripheral 25 (34) 48 (66)

    Central 7 (29) 17 (71)

Fixation technique .90

    Bioabsorbable suture 10 (33) 20 (67)

    Implant 15 (28) 39 (72)

    Both 4 (27) 11 (73)

    Nonabsorbable suture 3 (37) 5 (63)

Location of defect .83

    Lateral meniscus 13 (28) 33 (72)

    Medial meniscus 19 (31) 42 (69)

Concurrent ACL repair .52

    Yes 11 (26) 32 (74)

    No 21 (33) 43 (67)

Reoperation due to recurrent meniscal symptoms .99

    Yes 11 (30) 26 (70)

    No 21 (30) 49 (70)

a
Values are presented as number of patients (%) unless otherwise indicated. Percentages are calculated horizontally and rounded to the nearest 

integer. ACL, anterior cruciate ligament; SD, standard deviation.

b
Fisher exact test or chi-square test was used to compare proportions between study groups.

c
Based on the total number of patients in each group with available data.

Orthop J Sports Med. Author manuscript; available in PMC 2014 November 12.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Proffen et al. Page 15

TABLE 2

Univariate Analysis: Comparison of Patients Who Underwent Reoperation due to Recurrent Meniscal 

Symptoms and Those Who Were Asymptomatic
a

Characteristic Meniscal Reoperation (n = 37) Asymptomatic, No Reoperation (n = 70)
P

b

Age, y, mean ± SD 16.6 ± 4.6 15.7 ± 4.4 .30

Sex .31

    Female 24 (39) 38 (61)

    Male 13 (29) 32 (71)

Duration of symptoms
c .14

    ≤3 mo 15 (28) 38 (72)

    >3 mo 20 (44) 26 (56)

Tear type
c .63

    Peripheral 26 (36) 47 (64)

    Central 10 (42) 14 (58)

Fixation technique .40

    Bioabsorbable suture 10 (33) 20 (67)

    Implant 16 (30) 38 (70)

    Both 8 (53) 7 (47)

    Nonabsorbable suture 3 (38) 5 (62)

Location of defect
.02

d

    Lateral meniscus 10 (22) 36 (78)

    Medial meniscus 27 (44) 34 (56)

Concurrent ACL repair .68

    Yes 16 (37) 27 (63)

    No 21 (33) 43 (67)

Ketorolac perioperative usage .99

    Yes 11 (34) 21 (66)

    No 26 (35) 49 (65)

a
Values are presented as number of patients (%) unless otherwise indicated. Percentages are calculated horizontally and rounded to the nearest 

integer. ACL, anterior cruciate ligament; SD, standard deviation.

b
Fisher exact test or chi-square test was used to compare proportions between study groups.

c
Based on the total number of patients in each group with available data.

d
Statistically significant (P < .05).
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TABLE 3

Multivariate Cox Regression Analysis: Predictors of Meniscal Reoperation
a

Variable P Hazard Ratio 95% CI

Age .20

Sex (female vs male)
.04

b 2.1 1.2-4.4

Duration of symptoms .08

Tear type .59

Fixation technique .39

Location (medial vs lateral)
.01

b 2.5 1.3-3.4

Concurrent ACL repair .57

Ketorolac perioperative usage .89

a
ACL, anterior cruciate ligament; CI = confidence interval.

b
Significant independent predictor of meniscal reoperation.
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