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Background: Rates of anterior cruciate ligament (ACL) reconstruction among pediatric and adolescent patients are increasing.
Limited knowledge exists about population-level rates of concomitant meniscal surgery in this age group.

Purpose/Hypothesis: This study sought to examine trends in concomitant meniscal procedures and describe short-term com-
plications in pediatric and adolescent patients undergoing ACL reconstruction. We hypothesized that overall meniscal surgery
rates are increasing and that the likelihood of performing meniscal repair or meniscectomy is associated with patient- and surgeon-
specific factors.

Study Design: Cross-sectional study.

Methods: We queried ACL procedures in patients younger than 19 years reported by American Board of Orthopaedic Surgery
(ABOS) part II examination candidates from 2000 to 2016. Regression models examined associations between patient and surgeon
characteristics, year of surgery, follow-up time, meniscal procedure type, and number and type of complications.

Results: A total of 9766 cases were identified. Females represented 46% (n ¼ 4468) of included cases. Mean patient age was
16.1 years (SD, 1.62 years; range, 0-18 years). The rate of concomitant ACL-meniscal procedures increased from the years 2000 to
2016 (49%-60%; P ¼ .005). Surgeons with sports medicine (þ7.0%) or pediatric orthopaedic fellowship (þ6.6%) training had a
higher likelihood of reporting a concomitant ACL-meniscal procedure (P ¼ .003 and .006, respectively). Sports medicine–trained
surgeons were more likely to perform meniscal repair compared with meniscectomy (þ3.0%; P ¼ .016). Younger patient age was
associated with increased likelihood of undergoing meniscal repair compared with meniscectomy. Overall reported complication
rate was 12.8%. Notable reported complications included infection (1.61%), arthrofibrosis (1.14%), and deep venous thrombosis
or pulmonary embolism (0.11%). Sports medicine and pediatric orthopaedic fellowship training was associated with higher rates of
reporting postoperative stiffness and/or arthrofibrosis.

Conclusion: Among ABOS part II candidates, concomitant ACL-meniscal surgery has become more common than isolated ACL
procedures. Procedures involving sports medicine fellowship–trained surgeons and younger patients were associated with
increased rates of meniscal repair compared with meniscectomy. Pediatric orthopaedic and sports medicine training was asso-
ciated with a greater likelihood of being involved in a concomitant ACL-meniscal procedure of any kind, and surgeons with such
training also reported a higher incidence of postoperative stiffness and/or arthrofibrosis in patients.
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Anterior cruciate ligament (ACL) tears are an increasingly
common injury in young patients.5,37,38 Concomitant
meniscal injury is highly prevalent, with one-third to two-
thirds of patients with ACL tears presenting with an

associated meniscal tear.15,18,28 Among patients with ACL
tears, many risk factors have been identified for the pres-
ence of an associated meniscal tear, including patient age,
sex, and time from initial injury.4,9,10,14,21,28,31,34 Although
past studies have helped elucidate the risk factors associ-
ated with concomitant ACL-meniscal injury, the optimal
treatment strategy for meniscal injury in the setting of ACL
reconstruction remains somewhat controversial,28 as

The Orthopaedic Journal of Sports Medicine, 7(9), 2325967119869848
DOI: 10.1177/2325967119869848
ª The Author(s) 2019

1

This open-access article is published and distributed under the Creative Commons Attribution - NonCommercial - No Derivatives License (http://creativecommons.org/
licenses/by-nc-nd/4.0/), which permits the noncommercial use, distribution, and reproduction of the article in any medium, provided the original author and source are
credited. You may not alter, transform, or build upon this article without the permission of the Author(s). For article reuse guidelines, please visit SAGE’s website at
http://www.sagepub.com/journals-permissions.

https://doi.org/10.1177/2325967119869848


studies have demonstrated acceptable outcomes for both
observation6,22,30,32 and meniscal repair.39,40 Prior studies
also highlight rates of failed meniscal repair in young
patients.17,23,33 Despite the range of treatment options for
meniscal tears in the setting of ACL reconstruction, limited
population-level research is available that describe the
general treatment trends and complications for combined
ACL-meniscal procedures compared with isolated ACL pro-
cedures in pediatric patients.

The purposes of this study were to (1) examine ACL
reconstruction procedures and concomitant meniscal sur-
geries reported by American Board of Orthopaedic Surgery
(ABOS) part II candidates during their board collection
period, (2) examine the rate of concomitant meniscal proce-
dures performed in this setting over time, (3) examine the
association between surgeon training and patient demo-
graphics with performance of concomitant meniscal proce-
dure, and (4) describe the incidence and type of reported
complications in these patients.

METHODS

This study queried deidentified ACL procedures (Current
Procedural Terminology [CPT] code 29888) in patients
younger than 19 years reported by ABOS part II examina-
tion candidates from 2000 to 2016. From this group of cases,
the following information was tabulated: patient age,
patient sex, fellowship training of the surgeon, number and
type of reported postoperative complications, follow-up
duration, year of surgery, and whether 1 or more concom-
itant meniscal procedures were completed.

The following fellowships were tabulated: adult recon-
struction, foot and ankle, hand and upper extremity, oncol-
ogy, pediatric orthopaedics, shoulder and elbow, spine,
sports medicine, trauma, “other,” and general orthopaedics.
General orthopaedics was defined as any case record in
which the reporting physician listed no fellowship (“other”
was counted as a fellowship).

A meniscal procedure was defined as either a meniscal
repair or a meniscectomy. A procedure was defined as a
meniscectomy if labeled as CPT code 29880 or 29881.
A procedure was defined as a meniscal repair if labeled as
CPT code 29882 or 29883.

In addition to tabulating infections, deep venous throm-
bosis and/or pulmonary embolism (DVT-PE), and arthrofi-
brosis complications separately, we created 3 major groups
of complications: (1) all reported complications, (2) surgery-
related complications, and (3) anesthesia and/or medical
complications excluding infections. Some of these groups
included the same complications. For example, DVT-PE
was deemed to qualify as “surgery-related complication
(orthopaedic, vascular/coagulopathic, wound-related
complications)” and “medical complication.”

Statistical Analysis

When analyzing trends in meniscal procedure type over
time, we used Spearman rho statistics to test for correla-
tions between a target year and a given procedure type
(expressed as a percentage of total ACL-meniscal cases in
a target year or total ACL cases in a target year). When
analyzing variables associated with choice of meniscal pro-
cedure, we used naı̈ve univariable and multivariable linear
probability regression analyses. Unless otherwise specified,
the term independent association, when used to describe
meniscal procedure choices, refers to effects found after
adjustment for differences in patient sex, patient age, and
surgeon fellowship. When used to describe complications,
the term independent refers to effects found after adjust-
ment for differences in patient sex, patient age, follow-up
time, whether a patient underwent concomitant meniscal
surgery, and surgeon fellowship (see Appendix).

All analyses used robust standard errors and were con-
ducted through use of Stata 15 (StataCorp LLC). Through-
out all aspects of this study, statistical significance was
defined as P < .05.

RESULTS

ACL Reconstruction Procedures
and Concomitant Meniscal Surgeries Reported

Our query identified 9766 ACL procedures; 46% of patients
were female (n ¼ 4468). The average age of all patients was
16.1 years (SD, 1.62 years; range, 0-18 years). Of the 9766
total ACL procedures, 53% involved 1 or more concomitant
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meniscal procedures (n ¼ 5129): 22% involved meniscal
repair without meniscectomy (n ¼ 2129); 26% involved
meniscectomy without meniscal repair (n ¼ 2518); and 5%
involved both meniscal repair and meniscectomy (n ¼ 482).
The mean postoperative follow-up time was 9.2 weeks (SD,
6.77 weeks; range, 0-57 weeks).

Of the patients who underwent an ACL procedure with
either meniscal repair or meniscectomy (but not both
meniscal repair and meniscectomy) (n ¼ 4647 patients),
42.3% were females (n ¼ 1967 females), and the average
age was 16.1 years.

Rate of Concomitant Meniscal Procedures
Performed Over Time

Trends in concomitant ACL-meniscal surgery by year and
surgery type are shown in Figures 1 and 2. A statistically
significant negative correlation was found between the
number of isolated ACL procedures (expressed as a propor-
tion of the total number of ACL procedures in a given year)
and the year in which the ACL procedures were totaled
(Spearman rho, –0.88; P < .0001). This suggests that the
percentage of isolated ACL procedures decreased over time.
A statistically significant positive correlation was found
between the number of concomitant ACL-meniscal proce-
dures (expressed as a proportion of the total number of ACL
procedures in a given year) and the year in which the ACL
procedures were totaled (Spearman rho, 0.88; P < .0001).
This suggests that the percentage of concomitant ACL-
meniscal procedures increased over time. A statistically
significant positive correlation was found between the
number of concomitant ACL–meniscal repair procedures
(expressed as a proportion of the total number of

concomitant ACL-meniscal procedures in a given year) and
the year in which the concomitant ACL-meniscal proce-
dures were totaled (Spearman rho, 0.95; P < .0001). This
suggests that the percentage of concomitant ACL–meniscal
repair procedures increased over time. A statistically sig-
nificant negative correlation was found between the num-
ber of concomitant ACL-meniscectomy procedures
(expressed as a proportion of the total number of concomi-
tant ACL-meniscal procedures in a given year) and the year
in which the concomitant ACL-meniscal procedures were
totaled (Spearman rho, –0.96; P < .0001). This suggests
that the percentage of concomitant ACL-meniscectomy pro-
cedures decreased over time.

Association Between Surgeon Training
and Patient Demographics With Performance of
Concomitant Meniscal Procedure

All results reported below are adjusted for differences in
patient age and patient sex.

Pediatric Orthopaedic Fellowship. Pediatric orthopae-
dic fellowship–trained surgeons had a statistically signif-
icant higher rate (þ6.6%) of reporting a concomitant
ACL-meniscal surgery of any kind (meniscal repair,
meniscectomy, or both) compared with an isolated ACL
procedure (P ¼ .006). Among patients receiving concomi-
tant ACL-meniscal surgery (with either meniscal repair or
meniscectomy, but not both), pediatric orthopaedic fellow-
ship training was not associated with a higher or lower
probability of performing meniscal repair (vs meniscectomy)
(P ¼ .762).
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Figure 1. Trends in total isolated anterior cruciate ligament
(ACL) vs total concomitant ACL-meniscal surgery, by year of
procedure. The y-axis represents the target case type
expressed as a proportion of the total number of ACL proce-
dures completed in a given year.

0%

10%

20%

30%

40%

50%

60%

70%

2000 2002 2004 2006 2008 2010 2012 2014 2016

Concomitant ACL-Meniscus Procedures Involving Both Repair &
Meniscectomy (as a proportion of total concomitant ACL-
meniscus procedures)

Concomitant ACL & Meniscectomy (as a proportion of total
concomitant ACL-meniscus procedures)

Concomitant ACL & Meniscus Repair (as a proportion of total
concomitant ACL-meniscus procedures)

Trends in Type of Concomitant ACL/Meniscus Surgery Over Time

Figure 2. Trends in type of concomitant meniscal surgery, by
year of procedure. The y-axis represents the target case type
expressed as a proportion of the total number of concomitant
anterior cruciate ligament (ACL)-meniscal procedures com-
pleted in a given year.
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Sports Medicine Fellowship. Sports medicine fellowship–
trained surgeons had a statistically significant higher
rate (þ7.0%) of reporting a concomitant ACL-meniscal
surgery of any kind (meniscal repair, meniscectomy, or both)
compared with an isolated ACL procedure (P ¼ .003). Sports
medicine fellowship–trained surgeons also had a statistically
significant higher rate (þ3.0%) of reporting a concomitant
ACL-meniscal surgery with both meniscectomy and
meniscal repair (P¼ .016). Among patients receiving concom-
itant ACL-meniscal surgery (with either meniscal repair or
meniscectomy, but not both), sports medicine fellowship–
trained surgeons had a statistically significant higher rate
(þ11.2%) of reporting a meniscal repair instead of a menis-
cectomy (P ¼ .002).

General Orthopaedic Training. General orthopaedic
training was not statistically significantly associated with
ACL-meniscal surgery of any kind (meniscal repair, menis-
cectomy, or both) compared with an isolated ACL procedure
(P ¼ .422).

Was Patient Age Associated With Certain Procedures?
Figure 3 shows the frequency of concomitant ACL-
meniscal surgery (meniscal repair, meniscectomy, or
both) versus isolated ACL surgeries by patient age. Age
was not statistically significantly associated with a
patient’s likelihood of receiving concomitant ACL-
meniscal surgery (meniscal repair, meniscectomy, or
both) (P ¼ .107). These results held after adjustment for
differences in patient sex (P ¼ .452) and after adjust-
ment for differences in both patient sex and surgeon fel-
lowship training (P ¼ .146).

Among patients who underwent concomitant ACL-
meniscal surgery (with either meniscal repair or meni-
scectomy, but not both), older age was negatively associated
with a patient’s likelihood of undergoing meniscal repair
(vs meniscectomy) (Figure 4). For each increased year of
age, a patient had a statistically significant lower probabil-
ity (–2.2%) of receiving concomitant ACL–meniscal repair
surgery (P < .01). This finding held after adjustment for

differences in both patient sex and surgeon fellowship
training: For each increased year of age, a patient had a
statistically significant lower probability (–1.9%) of
undergoing meniscal repair (as opposed to meniscectomy)
(P < .01). In this analysis, patients younger than 12 years
were excluded because of the relatively low numbers in the
data set (<30 ACL procedures per age group in those �11
years old). These low numbers are consistent with other
investigations’ reported rates of ACL injury in pediatric
patients.3,5

Incidence and Type of Reported Complications
in Patients

Table 1 shows the number of complications (tabulated from
all reported complications) for the entire cohort. Only com-
plications with higher than 1.0% reported rate are shown.
Surgery-related complications were reported in 11.08% of
cases and, of these, infection and stiffness-arthrofibrosis
were the most common (1.61% and 1.14%, respectively).

After adjustment for differences in patient age, patient
sex, follow-up duration, and whether a patient underwent
concomitant ACL-meniscal surgery, pediatric orthopaedic
fellowship training was associated with a statistically
significanthigherprobability (þ1.85%) of reportingastiffness-
and/or arthrofibrosis-related complication (P ¼ .016). No
increased risk of reporting other types of complications
was found. When cases with stiffness-arthrofibrosis com-
plications were excluded, and after adjustment for differ-
ences in patient age, patient sex, follow-up duration, and
whether a patient underwent concomitant ACL-meniscal
surgery of any kind, pediatric orthopaedic fellowship
training was no longer statistically significantly associ-
ated with a higher or lower probability of reporting of a
complication (P ¼ .169).

Sports medicine fellowship training was also associated
with a statistically significantly increased probability

Figure 3. Distribution of concomitant meniscal surgery, by
age.

Figure 4. Trends for anterior cruciate ligament (ACL)-meniscal
repair vs ACL-meniscectomy, by age in patients 12 years or
older.
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(þ1.91%) of reporting a stiffness-arthrofibrosis complica-
tion (P ¼ .008). As with pediatric orthopaedic fellowship
training, sports medicine fellowship training was not sta-
tistically significantly associated with a higher or lower
probability of reporting any other subset of complication.
No other fellowship training was statistically significantly
associated with a higher or lower probability of stiffness-
and/or arthrofibrosis-related complications.

DISCUSSION

In this study, we found that 53% of ACL procedures per-
formed in patients younger than 19 years reported by
ABOS part II candidates from 2000 to 2016 involved 1 or
more concomitant meniscal procedures. This is higher than
the 20% rate reported by Westermann et al40 in a multicen-
ter retrospective study of primary ACL reconstruction pro-
cedures from 2002 to 2004. When examining trends in
concomitant ACL-meniscal surgery over time in the cur-
rent study’s cohort, we found that the proportion of ACL
procedures that involve concomitant meniscal surgery has

increased (see Figure 1). This finding among ABOS part II
candidates may reflect a wider trend of increasing rates of
concomitant ACL-meniscal procedures in more recent
years and is consistent with recent literature examining
primary ACL reconstruction.1,11,14,20,27,41

The meniscus is an important structure for maintenance
of long-term knee health, and therefore, attempts to pre-
serve the meniscus or minimize damage to it are impor-
tant.2,7,8,16,19,26,29 Decisions on how to optimally treat a
meniscal tear in the setting of an ACL reconstruction are
based on several factors including tear shape and location,
tear chronicity, patient age and activity level, and perhaps
even surgeon training. Wyatt et al41 examined patients in
whom a meniscal injury was diagnosed during primary ACL
reconstruction. The authors found that among 5712 primary
ACL reconstruction procedures, surgeon sports medicine fel-
lowship training (in addition to younger patient age, lower
patient body mass index, and higher surgeon and site case
volume) was independently associated with increased likeli-
hood of meniscal repair. When examining fellowship train-
ing, the results of the current study show that both pediatric
orthopaedic training and sports medicine fellowship training
were associated with an increased likelihood of concomitant
ACL-meniscal procedures (repair or meniscectomy),
whereas only sports medicine fellowship training was asso-
ciated with an increased likelihood of repair. Tagliero et al,36

evaluating pediatric and adolescent patients who underwent
concomitant meniscal repair during ACL reconstruction,
reported good long-term success rates (defined as failure-
free survival) in 72% of patients. Our findings of a significant
association between fellowship training and concomitant
ACL-meniscal procedures may reflect a bias in surgeon
training or may reflect the relatively young patient cohort
examined (<19 years old), which may bias treating surgeons
toward performing repair. In fact, when we analyzed age
and procedure choice, patient age was not statistically sig-
nificantly associated with a patient’s likelihood of undergo-
ing concomitant ACL-meniscal surgery; however, of the
patients undergoing ACL-meniscal surgery (involving either
meniscal repair or meniscectomy, but not both), younger
patients were more likely to undergo meniscal repair instead
of meniscectomy (Figure 4).

Complications

When we analyzed fellowship training, pediatric orthopae-
dic training was independently associated with a higher
likelihood of reporting stiffness- and/or arthrofibrosis-
related complications. These results are consistent with
other authors’ findings. Nwachukwu et al24 retrospectively
examined the rate of postoperative arthrofibrosis following
ACL reconstruction in a cohort of children and adolescents
(mean age, 15 years; range, 7-18 years). The authors
reported an 8.3% prevalence of arthrofibrosis and found
that female sex, age 16 to 18 years, patellar tendon auto-
graft, and concomitant meniscal repair were risk factors for
development of arthrofibrosis.

Regression analysis suggested that sports medicine
fellowship training was also statistically significantly
associated with a higher risk of stiffness- and/or

TABLE 1
Reported Complicationsa

Complication or
Complication Categoryb

No. of
Complications

Percentage of
Total Casesc

Category: all complications 1251 12.81
Category: surgery-related

complicationsd
1082 11.08

Category: anesthesia/medical
complicationse

176 1.80

Surgical unspecified 211 2.16
Infection 157 1.61
Stiffness/arthrofibrosis 111 1.14

aOnly complications with >1.0% reported rate are shown.
bComplications self-reported by American Board of Orthopaedic

Surgery (ABOS) part II candidates.
cN ¼ 9766 total cases.
dSurgery-related complications included complications labeled

as reoperation; readmission; deep venous thrombosis or pulmonary
embolism; bone fracture; infection; wound dehiscence; complications
labeled “surgical unspecified”; compartment syndrome; failure of
tendon or ligament repair; implant failure, fracture, or malfunction;
graft-related problem; stiffness or arthrofibrosis; hemarthrosis or
effusion; nerve palsy or injury; wound healing delay or failure;
hematoma or seroma; recurrent, persistent, or uncontrolled pain;
hemorrhage; implant failure; surgical procedure intervention;
implant fracture; tendon or ligament injury; reflex sympathetic dys-
trophy or complex regional pain syndrome; limb ischemia; loss of
reduction; vascular injury.

eAnesthesia/medical complications (excluding infections)
included complications labeled as anesthetic complication; block
anesthesia complication; general anesthesia complication; anemia;
arrythmia; deep venous thrombosis or pulmonary embolism; der-
matologic complaint; gastrointestinal bleeding, ulcer, or gastritis;
“medical unspecified”; renal failure; medication error or reaction;
respiratory failure; urinary retention; recurrent, persistent, or
uncontrolled pain; skin ulcer or blister.
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arthrofibrosis-related complications. One contributing
factor to the increased risk in stiffness-arthrofibrosis
complications may be the association between sports med-
icine fellowship–trained surgeons and their increased like-
lihood of being involved in meniscal repairs over
meniscectomies. Many postoperative physical therapy pro-
tocols differ between patients undergoing meniscal repair
compared with meniscectomy or isolated ACL surgery,25,35

which may be reflected by the increased rate of stiffness-
arthrofibrosis. Unfortunately, because of the nature of the
data, more detailed case-level characteristics that may
have accounted for this finding—such as total surgical
time, time from initial injury, or other indicators of case
complexity—could not be examined.

It is reasonable to expect that pediatric orthopaedic and
sports medicine–trained surgeons are more likely to treat
higher complexity pediatric sports-related knee cases than
surgeons of other subspecialty training (including general
orthopaedic surgery). As a result, one may expect compli-
cation rates to be upwardly biased among pediatric ortho-
paedic and sports medicine–trained surgeons. This is
supported by the fact that no other fellowship training
demonstrated a statistically significant association with
stiffness- and/or arthrofibrosis-related complications.

Limitations and Future Research

This study has several limitations. First, the data analyzed
were queried from ABOS part II certification examination
candidates and, as a result, are reliant on the self-reporting
of examinees. Second, ABOS Part II examinations evaluate
the work of orthopaedic surgeons who are relatively early
in their practice, and the trends and complications reported
by these surgeons represent a relatively small sample com-
pared with orthopaedic surgeons in general. Third, the
available ABOS data are missing major determinants of
procedure indications and complication rates. For example,
the data set used does not describe case complexity, menis-
cal tear patterns, idiosyncratic patient-related difficulties,
or specific surgical techniques used. As a result, although
the modeling in this study describes associations, it should
not be used as a predictive model, nor should the associa-
tions be interpreted in a causal manner. Fourth, because
the ABOS part II case collection period is restricted to 6
months, the follow-up periods for the reported cases are
limited, and therefore true complication rates (particularly
medium- and long-term complications) may be underesti-
mated in this study. Longer term follow-up would be
expected to produce higher complication and reoperation
rates, as shown in prior studies.12,13 However, we did adjust
for follow-up time when examining complication rates in
comparative statistical analyses.

CONCLUSION

This study examined 9766 ACL procedures reported by
ABOS part II candidates from 2000 to 2016 and showed
an increased rate of combined ACL-meniscal surgeries com-
pared with isolated ACL surgeries in recent years.

Pediatric orthopaedic and sports medicine fellowship–
trained surgeons are more likely to perform concomitant
ACL-meniscal surgery compared with other types of
fellowship-trained or general orthopaedic surgeons. Stiff-
ness- and/or arthrofibrosis-related complications are major
contributors to short-term complication rates observed by
surgeons who perform ACL-meniscal procedures.

REFERENCES

1. Abram SGF, Price AJ, Judge A, Beard DJ. Anterior cruciate ligament

(ACL) reconstruction and meniscal repair rates have both increased in

the past 20 years in England: hospital statistics from 1997 to 2017

[published online January 19, 2019]. Br J Sports Med. doi:10.1136/

bjsports-2018-100195

2. Badlani JT, Borrero C, Golla S, Harner CD, Irrgang JJ. The effects of

meniscus injury on the development of knee osteoarthritis: data from

the osteoarthritis initiative. Am J Sports Med. 2013;41(6):1238-1244.

3. Beck NA, Lawrence JTR, Nordin JD, DeFor TA, Tompkins M. ACL

tears in school-aged children and adolescents over 20 years. Pediat-

rics. 2017;139(3):e20161877.

4. Chhadia AM, Inacio MC, Maletis GB, Csintalan RP, Davis BR, Funa-

hashi TT. Are meniscus and cartilage injuries related to time to anterior

cruciate ligament reconstruction? Am J Sports Med. 2011;39(9):

1894-1899.

5. Dodwell ER, Lamont LE, Green DW, Pan TJ, Marx RG, Lyman S. 20

years of pediatric anterior cruciate ligament reconstruction in New

York State. Am J Sports Med. 2014;42(3):675-680.

6. Duchman KR, Westermann RW, Spindler KP, et al. The fate of menis-

cus tears left in situ at the time of anterior cruciate ligament recon-

struction: a 6-year follow-up study from the MOON cohort. Am J

Sports Med. 2015;43(11):2688-2695.

7. Englund M, Guermazi A, Roemer FW, et al. Meniscal tear in knees

without surgery and the development of radiographic osteoarthritis

among middle-aged and elderly persons: the Multicenter Osteoarthri-

tis Study. Arthritis Rheum. 2009;60(3):831-839.

8. Englund M, Roos EM, Lohmander LS. Impact of type of meniscal tear

on radiographic and symptomatic knee osteoarthritis: a sixteen-year

followup of meniscectomy with matched controls. Arthritis Rheum.

2003;48(8):2178-2187.

9. Fabricant PD, Lakomkin N, Cruz AI, Spitzer E, Lawrence JTR, Marx

RG. Early ACL reconstruction in children leads to less meniscal and

articular cartilage damage when compared with conservative or

delayed treatment. J ISAKOS. 2016;1(1):10.

10. Granan LP, Bahr R, Lie SA, Engebretsen L. Timing of anterior cruciate

ligament reconstructive surgery and risk of cartilage lesions and

meniscal tears: a cohort study based on the Norwegian National Knee

Ligament Registry. Am J Sports Med. 2009;37(5):955-961.

11. Hagino T, Ochiai S, Senga S, et al. Meniscal tears associated with

anterior cruciate ligament injury. Arch Orthop Trauma Surg. 2015;

135(12):1701-1706.

12. Hettrich CM, Dunn WR, Reinke EK, Spindler KP. The rate of subse-

quent surgery and predictors after anterior cruciate ligament recon-

struction: two- and 6-year follow-up results from a multicenter cohort.

Am J Sports Med. 2013;41(7):1534-1540.

13. Kartus J, Magnusson L, Stener S, Brandsson S, Eriksson BI, Karlsson

J. Complications following arthroscopic anterior cruciate ligament

reconstruction: a 2-5-year follow-up of 604 patients with special

emphasis on anterior knee pain. Knee Surg Sports Traumatol

Arthrosc. 1999;7(1):2-8.

14. Kluczynski MA, Marzo JM, Bisson LJ. Factors associated with menis-

cal tears and chondral lesions in patients undergoing anterior cruciate

ligament reconstruction: a prospective study. Am J Sports Med.

2013;41(12):2759-2765.

15. Kramer DE, Kalish LA, Martin DJ, et al. Outcomes after the operative

treatment of bucket-handle meniscal tears in children and adoles-

cents. Orthop J Sports Med. 2019;7(1):2325967118820305.

6 Cruz et al The Orthopaedic Journal of Sports Medicine



16. Krych AJ, Johnson NR, Mohan R, et al. Arthritis progression on serial

MRIs following diagnosis of medial meniscal posterior horn root tear.

J Knee Surg. 2018;31(7):698-704.

17. Krych AJ, McIntosh AL, Voll AE, Stuart MJ, Dahm DL. Arthroscopic

repair of isolated meniscal tears in patients 18 years and younger. Am

J Sports Med. 2008;36(7):1283-1289.

18. Krych AJ, Pitts RT, Dajani KA, Stuart MJ, Levy BA, Dahm DL. Surgical

repair of meniscal tears with concomitant anterior cruciate ligament

reconstruction in patients 18 years and younger. Am J Sports Med.

2010;38(5):976-982.

19. Krych AJ, Reardon PJ, Johnson NR, et al. Non-operative manage-

ment of medial meniscus posterior horn root tears is associated with

worsening arthritis and poor clinical outcome at 5-year follow-up.

Knee Surg Sports Traumatol Arthrosc. 2017;25(2):383-389.

20. LaPrade CM, Dornan GJ, Granan LP, LaPrade RF, Engebretsen L.

Outcomes after anterior cruciate ligament reconstruction using the

Norwegian Knee Ligament Registry of 4691 patients: how does

meniscal repair or resection affect short-term outcomes? Am J Sports

Med. 2015;43(7):1591-1597.

21. Lawrence JT, Argawal N, Ganley TJ. Degeneration of the knee joint in

skeletally immature patients with a diagnosis of an anterior cruciate

ligament tear: is there harm in delay of treatment? Am J Sports Med.

2011;39(12):2582-2587.

22. Liu X, Zhang H, Feng H, Hong L, Wang XS, Song GY. Is it necessary to

repair stable ramp lesions of the medial meniscus during anterior

cruciate ligament reconstruction? A prospective randomized con-

trolled trial. Am J Sports Med. 2017;45(5):1004-1011.

23. Lyman S, Hidaka C, Valdez AS, et al. Risk factors for meniscectomy

after meniscal repair. Am J Sports Med. 2013;41(12):2772-2778.

24. Nwachukwu BU, McFeely ED, Nasreddine A, et al. Arthrofibrosis after

anterior cruciate ligament reconstruction in children and adolescents.

J Pediatr Orthop. 2011;31(8):811-817.

25. O’Donnell K, Freedman KB, Tjoumakaris FP. Rehabilitation protocols

after isolated meniscal repair: a systematic review. Am J Sports Med.

2017;45(7):1687-1697.

26. Paradowski PT, Lohmander LS, Englund M. Osteoarthritis of the knee

after meniscal resection: long term radiographic evaluation of disease

progression. Osteoarthritis Cartilage. 2016;24(5):794-800.

27. Parker BR, Hurwitz S, Spang J, Creighton R, Kamath G. Surgical

trends in the treatment of meniscal tears: analysis of data from the

American Board of Orthopaedic Surgery certification examination

database. Am J Sports Med. 2016;44(7):1717-1723.

28. Pike AN, Patzkowski JC, Bottoni CR. Meniscal and chondral pathol-

ogy associated with anterior cruciate ligament injuries. J Am Acad

Orthop Surg. 2019;27(3):75-84.

29. Roos H, Lauren M, Adalberth T, Roos EM, Jonsson K, Lohmander LS.

Knee osteoarthritis after meniscectomy: prevalence of radiographic

changes after twenty-one years, compared with matched controls.

Arthritis Rheum. 1998;41(4):687-693.

30. Rothermich MA, Cohen JA, Wright R. Stable meniscal tears left in situ

at the time of arthroscopic anterior cruciate ligament reconstruction: a

systematic review. J Knee Surg. 2016;29(3):228-234.

31. Rotterud JH, Sivertsen EA, Forssblad M, Engebretsen L, Aroen A.

Effect of gender and sports on the risk of full-thickness articular car-

tilage lesions in anterior cruciate ligament-injured knees: a nationwide

cohort study from Sweden and Norway of 15 783 patients. Am J

Sports Med. 2011;39(7):1387-1394.

32. Shelbourne KD, Benner RW, Nixon RA, Gray T. Evaluation of periph-

eral vertical nondegenerative medial meniscus tears treated with

trephination alone at the time of anterior cruciate ligament reconstruc-

tion. Arthroscopy. 2015;31(12):2411-2416.

33. Shieh AK, Edmonds EW, Pennock AT. Revision meniscal surgery in

children and adolescents: risk factors and mechanisms for failure and

subsequent management. Am J Sports Med. 2016;44(4):838-843.

34. Slauterbeck JR, Kousa P, Clifton BC, et al. Geographic mapping of

meniscus and cartilage lesions associated with anterior cruciate lig-

ament injuries. J Bone Joint Surg Am. 2009;91(9):2094-2103.

35. Spang RC III, Nasr MC, Mohamadi A, DeAngelis JP, Nazarian A,

Ramappa AJ. Rehabilitation following meniscal repair: a systematic

review. BMJ Open Sport Exerc Med. 2018;4(1):e000212.

36. Tagliero AJ, Desai VS, Kennedy NI, et al. Seventeen-year follow-up

after meniscal repair with concomitant anterior cruciate ligament

reconstruction in a pediatric and adolescent population. Am J Sports

Med. 2018;46(14):3361-3367.

37. Tepolt FA, Feldman L, Kocher MS. Trends in pediatric ACL recon-

struction from the PHIS database. J Pediatr Orthop. 2018;38(9):

e490-e494.

38. Werner BC, Yang S, Looney AM, Gwathmey FW Jr. Trends in pedi-

atric and adolescent anterior cruciate ligament injury and reconstruc-

tion. J Pediatr Orthop. 2016;36(5):447-452.

39. Westermann RW, Duchman KR, Amendola A, Glass N, Wolf BR. All-

inside versus inside-out meniscal repair with concurrent anterior cru-

ciate ligament reconstruction: a meta-regression analysis. Am J

Sports Med. 2017;45(3):719-724.

40. Westermann RW, Wright RW, Spindler KP, Huston LJ, Wolf BR.

Meniscal repair with concurrent anterior cruciate ligament recon-

struction: operative success and patient outcomes at 6-year follow-

up. Am J Sports Med. 2014;42(9):2184-2192.

41. Wyatt RW, Inacio MC, Liddle KD, Maletis GB. Factors associated with

meniscus repair in patients undergoing anterior cruciate ligament

reconstruction. Am J Sports Med. 2013;41(12):2766-2771.

The Orthopaedic Journal of Sports Medicine ACL-Meniscal Surgery in Pediatric/Adolescent Patients 7



APPENDIX

After tabulation, naı̈ve univariable and multivariable
regression analyses were conducted through use of Stata
15. Robust standard errors were used. Statistical signifi-
cance was defined as P < .05. The specifications used are
shown in Tables A3, A4, and A7-A11.

In each of these specifications, the dependent variables
are shown in the first row of each table, and the regressors
used are shown in the first column.

The general regression equation used for these regres-
sions is as follows:

DependentVariablei ¼ b1ðXiÞ þ ao þ ei;

where DependentVariablei is a variable equal to the target
dependent variable (eg, binary variable indicating whether
meniscal procedure was conducted) reported in ACL proce-
dure case i; Xi is vector containing target regressors
describing 1 or more characteristics of ACL procedure case
i; ao is a constant; and ei is an error term.

TABLE A1
Regression Variable Definitionsa

Variable Definition

Dependent Variables
allComplications Binary variable equal to 1 if the target case presented with any complication described under the “all

reported complications” category in the Methods section; equal to 0 otherwise.
OrthoVascWoundComplications Binary variable equal to 1 if the target case presented with any complication described under the

“orthopaedic, vascular/coagulopathic, and wound-related complications” category in the Methods
section; equal to 0 otherwise.

medComplications Binary variable equal to 1 if the target case presented with any complication described under the
“anesthesia/medical complications” category in the Methods section; equal to 0 otherwise.

dvtpe Binary variable equal to 1 if the target case presented with a complication labeled as a deep venous
thrombosis or pulmonary embolism; equal to 0 otherwise.

Stiffnessarthrofibrosis Binary variable equal to 1 if the target case presented with a complication labeled as “stiffness/
arthrofibrosis”; equal to 0 otherwise.

repairANDectomy Binary variable equal to 1 if the target case contained a CPT code for both meniscal repair (29882 or
29883) and meniscectomy (29880 and 29881); equal to 0 otherwise.

repair882or883 Binary variable equal to 1 if the target case contained a CPT code for meniscal repair (29882 or 29883);
equal to 0 otherwise (includes cases that also contained a CPT code for meniscectomy [29880 and
29881]).

concomitBinary Binary variable equal to 1 if the target case contained >0 meniscal procedure CPT codes (29880, 29881,
29883, or 29883); equal to 0 otherwise.

Regressors
concomitBinary Binary variable equal to 1 if the target case contained >0 meniscal procedure CPT codes (29880, 29881,

29883, or 29883); equal to 0 otherwise.
femalebinary Binary variable equal to 1 if the target case involved a female patient; equal to 0 otherwise.
PatientAge Continuous variable equal to the age of the patient in the target case, year.
Followupweeks Continuous variable equal to the number of weeks of follow-up in the target case.
AdultReconstruction Binary variable equal to 1 if the target case was reported by a physician with a fellowship labeled as

“Adult Reconstruction”; equal to 0 otherwise.
FootandAnkle Binary variable equal to 1 if the target case was reported by a physician with a fellowship labeled as “Foot

and Ankle”; equal to 0 otherwise.
HandandUpperExtremity Binary variable equal to 1 if the target case was reported by a physician with a fellowship labeled as

“Hand and Upper Extremity”; equal to 0 otherwise.
Oncology Binary variable equal to 1 if the target case was reported by a physician with a fellowship labeled as

“Oncology”; equal to 0 otherwise.
PediatricOrthopaedics Binary variable equal to 1 if the target case was reported by a physician with a fellowship labeled as

“Pediatric Orthopaedics”; equal to 0 otherwise.
ShoulderandElbow Binary variable equal to 1 if the target case was reported by a physician with a fellowship labeled as

“Shoulder and Elbow”; equal to 0 otherwise.
Spine Binary variable equal to 1 if the target case was reported by a physician with a fellowship labeled as

“Spine”; equal to 0 otherwise.
SportsMedicine Binary variable equal to 1 if the target case was reported by a physician with a fellowship labeled as

“Sports Medicine”; equal to 0 otherwise.
Trauma Binary variable equal to 1 if the target case was reported by a physician with a fellowship labeled as

“Trauma”; equal to 0 otherwise.
genortho Binary variable equal to 1 if the target case was reported by a physician listing no fellowship; equal to

0 otherwise.

aCPT, Current Procedural Terminology.
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TABLE A2
Distribution of Concomitant Surgeries, by Year of Procedurea

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Totals

Concomitant ACL and
meniscal procedures

306 280 315 246 286 207 282 295 259 261 331 358 363 328 336 330 346 5129

Concomitant ACL,
meniscal repair, and
meniscectomy
procedures

33 16 33 24 29 13 20 28 31 29 34 31 29 38 34 35 25 482

Concomitant ACL and
meniscectomy
(excludes repair)

186 173 193 131 159 114 150 162 131 127 144 170 167 128 138 130 115 2518

Concomitant ACL and
meniscal repair
(excludes
meniscectomy)

87 91 89 91 98 80 112 105 97 105 153 157 167 162 164 165 206 2129

aACL, anterior cruciate ligament.

TABLE A3
Regression Analysis of Concomitant Meniscal Procedure Risk Factorsa

(1) (2) (3) (4)
Variables concomitBinary concomitBinary concomitBinary concomitBinary

femalebinary –0.0654b –0.0644b –0.0663b

(0.0101) (0.0102) (0.0102)
PatientAge 0.00503 0.00237 0.00466

(0.00312) (0.00315) (0.00321)
AdultReconstruction –0.0271

(0.0342)
FootandAnkle –0.0621

(0.0479)
HandandUpperExtremity 0.00473

(0.0665)
Oncology 0.220

(0.233)
PediatricOrthopaedics 0.0660b

(0.0224)
ShoulderandElbow 0.0931c

(0.0530)
Spine –0.345b

(0.0692)
SportsMedicine 0.0704b

(0.0258)
Trauma –0.00614

(0.0377)
genortho –0.0228

(0.0284)
Constant 0.444b 0.555b 0.517b 0.435b

(0.0503) (0.00683) (0.0517) (0.0589)
Observations 9766 9766 9766 9766
R2 0.000 0.004 0.004 0.015

aRobust standard errors are in parentheses.
bP < .01.
cP < .1.

The Orthopaedic Journal of Sports Medicine ACL-Meniscal Surgery in Pediatric/Adolescent Patients 9



TABLE A4
Regression Analysis of Procedure Choice Risk Factorsa

(1) (2) (3) (4) (5) (6) (7) (8)

Variables
repair-

ANDectomy
repair-

ANDectomy
repair-

ANDectomy
repair-

ANDectomy
repair-

882or883
repair-

882or883
repair-

882or883
repair-

882or883

femalebinary 0.000199 0.000451 0.000224 0.0651b 0.0547b 0.0497b

(0.00440) (0.00438) (0.00439) (0.0148) (0.0150) (0.0150)
PatientAge 0.000556 0.000574 0.000731 –0.0218b –0.0190b –0.0190b

(0.00117) (0.00116) (0.00119) (0.00479) (0.00480) (0.00480)
AdultReconstruction –0.0280b 0.0280

(0.00972) (0.0524)
FootandAnkle 0.00304 –0.164c

(0.0208) (0.0657)
HandandUpperExtremity 0.0528 –0.0307

(0.0392) (0.103)
Oncology –0.0633b 0.530b

(0.0179) (0.0697)
PediatricOrthopaedics 0.0144 0.0105

(0.0109) (0.0309)
ShoulderandElbow 0.0581d 0.0655

(0.0327) (0.0777)
Spine –0.0324b 0.0313

(0.00952) (0.221)
SportsMedicine 0.0293c 0.112b

(0.0121) (0.0361)
Trauma 0.0214 0.0131

(0.0191) (0.0547)
genortho 0.0132 –0.0240

(0.0130) (0.0400)
Constant 0.0404c 0.0493b 0.0399c 0.0128 0.809b 0.431b 0.740b 0.671b

(0.0188) (0.00297) (0.0188) (0.0234) (0.0776) (0.00957) (0.0791) (0.0878)
Observations 9766 9766 9766 9766 4647 4647 4647 4647
R2 0.000 0.000 0.000 0.003 0.005 0.004 0.008 0.024

aRobust standard errors are in parentheses.
bP < .01.
cP < .05.
dP < .1.

TABLE A5
Number of Complications (All Reported Complications) and Concomitant Surgeries

Complications 0 1 2 3 4 5 6 7 Total

Both concomitant meniscal repair and meniscectomy 422 51 8 0 1 0 0 0 482
Concomitant meniscal repair only 1873 208 37 8 2 1 0 0 2129
Concomitant meniscectomy only 2270 212 26 7 2 1 0 0 2518
No concomitant meniscal procedure 4184 379 52 14 4 2 1 1 4637
Total 8749 850 123 29 9 4 1 1 9766
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TABLE A7
Regression Analysis of All Recorded Complications on Case Characteristicsa

(1) (2) (3)
Variables allComplications allComplications allComplications

concomitBinary 0.0123b 0.0137b 0.0117c

(0.00617) (0.00616) (0.00621)
femalebinary 0.0102 0.0100

(0.00628) (0.00627)
PatientAge 4.32e-05 0.00123

(0.00199) (0.00203)
Followupweeks 0.00421d 0.00415d

(0.000494) (0.000495)
AdultReconstruction 0.00604

(0.0213)
FootandAnkle –0.0278

(0.0251)
HandandUpperExtremity –0.00991

(0.0408)
Oncology –0.103d

(0.0201)
PediatricOrthopaedics 0.0353b

(0.0155)
ShoulderandElbow –0.0333

(0.0280)
Spine 0.00125

(0.0547)
SportsMedicine 0.0165

(0.0171)
Trauma 0.0224

(0.0259)
genortho –0.00222

(0.0184)
Constant 0.0977d 0.0528 0.0218

(0.00436) (0.0333) (0.0380)
Observations 9766 9766 9766
R2 0.000 0.010 0.012

aRobust standard errors are in parentheses.
bP < .05.
cP < .1.
dP < .01.

TABLE A6
Differences in Number of Complications Between Concomitant Meniscal Repairs and Concomitant Meniscectomiesa

Complication Type

No. of Complications in
Concomitant ACL Surgery/

Meniscal Repair
(Without Meniscectomy)b

No. of Complications in
Concomitant ACL Surgery/

Meniscectomy
(Without Meniscal Repair)b Difference

Hypothesis-
Testing
P Value

All reported complications 0.15 (0.45) 0.12 (0.40) 0.031 .0118c

Orthopaedic, vascular/coagulopathic, and
wound-related complications

0.13 (0.41) 0.097 (0.35) 0.035 .0021c

Anesthesia and/or medical complications
(excluding infections)

0.020 (0.16) 0.025 (0.16) –0.0049 .3082

Deep venous thrombosis and/or pulmonary embolism 0.0033 (0.057) 0.0016 (0.040) 0.0017 .235
Stiffness and/or arthrofibrosis 0.021 (0.14) 0.0071 (0.084) 0.014 .0001c

Infection 0.011 (0.11) 0.017 (0.13) –0.0054 .1207

aACL, anterior cruciate ligament.
bValues are expressed as mean (SD).
cStatistically significant at P < .05.
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TABLE A8
Regression Analysis of Orthopaedic, Vascular/Coagulopathic, and Wound-Related Complications on Case Characteristicsa

(4) (5) (6)
Variables OrthoVascWoundComplications OrthoVascWoundComplications OrthoVascWoundComplications

concomitBinary 0.00975b 0.0110b 0.00941
(0.00586) (0.00584) (0.00588)

femalebinary 0.00770 0.00751
(0.00596) (0.00595)

PatientAge –0.000498 0.000496
(0.00188) (0.00192)

Followupweeks 0.00400c 0.00397c

(0.000473) (0.000473)
AdultReconstruction –0.0150

(0.0184)
FootandAnkle –0.0297

(0.0238)
HandandUpperExtremity –0.0313

(0.0342)
Oncology –0.0832c

(0.0180)
PediatricOrthopaedics 0.0238b

(0.0142)
ShoulderandElbow –0.0263

(0.0278)
Spine 0.00448

(0.0547)
SportsMedicine 0.00548

(0.0160)
Trauma 0.00807

(0.0233)
genortho –0.00907

(0.0172)
Constant 0.0873c 0.0544b 0.0369

(0.00415) (0.0315) (0.0360)
Observations 9766 9766 9766
R2 0.000 0.009 0.011

aRobust standard errors are in parentheses.
bP < .1.
cP < .01.

TABLE A9
Regression Analysis of Anesthesia/Medical Complications (Excluding Infections) on Case Characteristicsa

(7) (8) (9)
Variables medComplications medComplications medComplications

concomitBinary 0.00654b 0.00667c 0.00619b

(0.00256) (0.00257) (0.00262)
femalebinary 0.00124 0.00134

(0.00266) (0.00266)
PatientAge 0.000704 0.000894

(0.000991) (0.00102)
Followupweeks 0.000498b 0.000448b

(0.000205) (0.000204)
AdultReconstruction 0.0248d

(0.0132)
FootandAnkle –0.00655

(0.00900)
HandandUpperExtremity 0.00867

(0.0240)

(continued)
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TABLE A9 (continued)

(7) (8) (9)
Variables medComplications medComplications medComplications

Oncology –0.0421c

(0.0146)
PediatricOrthopaedics 0.00749

(0.00723)
ShoulderandElbow –0.0158c

(0.00432)
Spine –0.0116d

(0.00612)
SportsMedicine 0.00505

(0.00776)
Trauma 0.0355b

(0.0172)
genortho –0.000671

(0.00821)
Constant 0.0132c –0.00339 –0.0107

(0.00167) (0.0166) (0.0184)
Observations 9766 9766 9766
R2 0.001 0.001 0.005

aRobust standard errors are in parentheses.
bP < .05.
cP < .01.
dP < .1.

TABLE A10
Regression Analysis of Deep Venous Thrombosis and Pulmonary Embolism, Stiffness and Arthrofibrosis,

and Infection Complication Rates on Case Characteristicsa

(10) (11) (12) (13) (14) (15) (16) (17) (18)

Variables dvtpe dvtpe dvtpe
Stiffness-

arthrofibrosis
Stiffness-

arthrofibrosis
Stiffness-

arthrofibrosis Infection Infection Infection

concomitBinary 0.00214b 0.00218b 0.00212b 0.00440c 0.00527c 0.00413d –0.00183 –0.00218 –0.00176
(0.000646) (0.000657) (0.000643) (0.00213) (0.00215) (0.00215) (0.00256) (0.00255) (0.00259)

femalebinary 0.000618 0.000633 0.00970b 0.00936b –0.00711b –0.00704b

(0.000686) (0.000685) (0.00223) (0.00222) (0.00255) (0.00255)
PatientAge 0.000264c 0.000269c –0.00151d –0.00111 0.000130 0.000106

(0.000128) (0.000132) (0.000818) (0.000791) (0.000736) (0.000747)
Followupweeks 2.83e-05 2.64e-05 0.000873b 0.000850b 0.000654b 0.000669b

(3.83e-05) (3.91e-05) (0.000177) (0.000176) (0.000190) (0.000190)
AdultReconstruction –0.00104c 0.0101 –0.00359

(0.000516) (0.00908) (0.00803)
FootandAnkle –0.00175c –0.00331 0.00501

(0.000722) (0.00399) (0.0149)
HandandUpperExtremity –0.00264c –0.00548d –0.0194b

(0.00129) (0.00319) (0.00390)
Oncology –0.00534 –0.00132 –0.00915

(0.00433) (0.00609) (0.00901)
PediatricOrthopaedics –0.000686 0.0185c –0.00681

(0.000655) (0.00768) (0.00521)
ShoulderandElbow –0.00203c 0.00718 0.000709

(0.000825) (0.0120) (0.0146)
Spine –0.00111 0.00170 0.00556

(0.00100) (0.00606) (0.0335)
SportsMedicine –0.000662 0.0191b –0.0132d

(0.00131) (0.00722) (0.00702)
Trauma 0.00425 –0.00478 –0.00718

(0.00564) (0.00579) (0.00740)

(continued)
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TABLE A10 (continued)

(10) (11) (12) (13) (14) (15) (16) (17) (18)

Variables dvtpe dvtpe dvtpe
Stiffness-

arthrofibrosis
Stiffness-

arthrofibrosis
Stiffness-

arthrofibrosis Infection Infection Infection

genortho –0.00145 0.00873 –0.0101
(0.00142) (0.00747) (0.00766)

Constant 0 –0.00480c –0.00395d 0.00906b 0.0205 –0.00193 0.0170b 0.0124 0.0246d

(2.45e-10) (0.00206) (0.00233) (0.00139) (0.0138) (0.0145) (0.00190) (0.0120) (0.0148)
Observations 9766 9766 9766 9766 9766 9766 9766 9766 9766
R2 0.001 0.001 0.002 0.000 0.007 0.011 0.000 0.002 0.003

aRobust standard errors are in parentheses.
bP < .01.
cP < .05.
dP < .1.

TABLE A11
Regression Analysis of All Complications on Case Characteristics After Exclusion

of Cases Reporting Stiffness and Arthrofibrosis Complicationsa

(1)
Variables allComplications

concomitBinary 0.00813
(0.00597)

femalebinary 0.00168
(0.00602)

PatientAge 0.00227
(0.00193)

Followupweeks 0.00344b

(0.000478)
AdultReconstruction –0.00311

(0.0201)
FootandAnkle –0.0246

(0.0250)
HandandUpperExtremity –0.00500

(0.0407)
Oncology –0.102b

(0.0192)
PediatricOrthopaedics 0.0197

(0.0144)
ShoulderandElbow –0.0402

(0.0260)
Spine 2.43e-05

(0.0549)
SportsMedicine –6.47e-05

(0.0162)
Trauma 0.0271

(0.0257)
genortho –0.00956

(0.0175)
Constant 0.0216

(0.0363)
Observations 9655
R2 0.008

aRobust standard errors are in parentheses.
bP < .01.
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