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Abstract

Purpose Given the increasing incidence of arthroscopic anterior cruciate ligament reconstruction (ACLR), mid- to long-term
rates of reoperations were investigated on the ipsilateral knee following ACLR.

Methods New York Statewide Planning and Research Cooperative Systems (SPARCS) database was queried from 2003 to
2012 to identify patients with a primary ICD-9 diagnosis for ACL tear and concomitant CPT code for ACLR. Patients were
longitudinally followed for at least 2 years to determine incidence and nature of subsequent ipsilateral knee procedures.
Results The inclusion criteria were met by 45,231 patients who had undergone ACLR between 2003 and 2012. Mean age
was found to be 29.7 years (SD 11.6). Subsequent ipsilateral outpatient knee surgery after a mean of 25.7 +24.5 months was
performed in 10.7% of patients. Revision ACLR was performed for nearly one-third of reoperations. Meniscal pathology
was addressed in 58% of subsequent procedures. Age 19 or younger, female gender, worker’s compensation (WC) insurance,
and Caucasian race were identified as independent risk factors for any ipsilateral reoperation. An initial isolated ACLR and
initial ACLR performed by a high-volume surgeon were found to be independently associated with lower reoperation rates.
Tobacco use was not significant. Survival rates of 93.4%, 89.8% and 86.7% at 2-, 5- and 10 years, respectively, were found
for any ipsilateral reoperation.

Conclusion A 10.7% ipsilateral reoperation rate at an average of 25.9 (SD 24.5) months after ACLR and an overall ACLR
revision rate of 3.1% were demonstrated by the analysis. Meniscal pathology was addressed in the majority of subsequent
interventions. Age 19 or younger, female gender, Caucasian race, and WC claim were associated with reoperation. Initial
isolated ACLR and procedure performed by high-volume surgeon were associated with reduced reoperation.

Level of evidence Level III.
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Introduction

Anterior cruciate ligament (ACL) injuries are among the

most common sports-related injuries in the United States,

with reported estimates ranging up to 200,000 annually

54 Matthew L. Duenes [31, 36, 51]. Arthroscopic-assisted anterior cruciate liga-

mduenes @ gmail.com ment reconstruction (ACLR) is the most common surgical

technique to manage this condition and has led to favorable
long-term outcomes [6, 9—11, 21, 34].

Department of Orthopedic Surgery, NYU Langone
Orthopedic Hospital, 301 East 17th Street, New York,

NY 10003. USA Reoperation rates following ACLR range between 6.5
and 34% [16, 26, 36, 54, 59]. However, small numbers or

2 New York University School of Medicine, 550 First Avenue, % [ X ]
New York. NY 10016. USA short-term follow-up, inclusion of contralateral procedures,

or lack clinical detail for procedures performed during reop-
Division of Shoulder and Elbow Surgery, Department P P g reop

of Orthopedic Surgery, NYU Langone Orthopedic Hospital, eration were reported by many of these studies. Addition-
301 East 17th Street, New York, NY 10003, USA ally, revision ACLR rates without comment on all ipsilateral

@ Springer


http://orcid.org/0000-0003-1257-4194
http://crossmark.crossref.org/dialog/?doi=10.1007/s00167-019-05798-4&domain=pdf

2214

Knee Surgery, Sports Traumatology, Arthroscopy (2020) 28:2213-2223

reoperations were reported by most large database studies
[40, 57, 62]. The purpose of this study was to report mid- to
long-term rates of all reoperations on the ipsilateral knee
following arthroscopic ACLR. The authors aim to use a
large, heterogeneous sample to determine whether a variety
of captured demographic and surgeon factors are independ-
ent risks for requiring further ipsilateral surgical procedures
after initial ACLR. Based on findings from previous large
registry studies conducted on reoperation rates following
ACLR, the hypothesis was that reoperation rates would be
low, high-volume surgeons would have lower reoperation
rates, and risk factors for reoperation would include female
gender and young age.

Materials and methods

The SPARCS database was established by the New York
State Department of Health in 1979, and reporting dis-
charges from all nonfederal, licensed hospitals in New York
State was mandated by the New York State Public Health
Law in 1986. Emergency rooms and freestanding, licensed
ambulatory surgery facilities were included in the subse-
quent expansion of these requirements. Patient level data
on patient characteristics, diagnoses and treatments, and
charges are now included for each hospital inpatient and
outpatient visit. All New York State Hospitals are required
to be 100% compliant with submission of SPARCS data.
The SPARCS database has been used to examine trends in
numerous peer-reviewed orthopaedic publications [5, 20,
29, 44]. Of note, real numbers of all included meniscus and
cartilage reoperations are included in the SPARCS database.

Patients were identified utilizing Current Procedural Ter-
minology (CPT) and International Classification of Diseases
(ICD-9) codes. Patients between the ages of 10 and 60 years
with a primary diagnosis of ACL tear (717.83 or 844.2) and
CPT code 29,888 (arthroscopic ACL reconstruction) were
identified with methodology similar to previous ACLR data-
base studies [12, 41]. Patients with prior arthroscopic ipsi-
lateral knee surgery were excluded.

Patients who underwent ACLR were tracked using an
encrypted unique patient identifier and followed for a mini-
mum of 2 years for the incidence of additional knee surgery.
All ACLR identified between 2003 and 2012 were followed
through 2014, thus ensuring minimal 2-year follow-up (max-
imal 11-year follow-up). For patients who had multiple sub-
sequent surgeries, only the first surgery immediately after
the initial ACLR was used for the purposes of data analysis.
Similar to previous literature, subsequent open and arthro-
scopic procedures were identified by common CPT codes
[12, 24, 27, 36, 45]. All initial procedures were performed
arthroscopically.
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The study was exempted by the New York University
School of Medicine Institutional Review Board as non-
human subject research.

Statistical analysis

Statistical analysis using SAS® 9.3 (SAS Institute, Cary NC)
was performed to compare those undergoing additional sur-
gery to those that did not. Differences in continuous vari-
ables were evaluated with a Student’s ¢ test, while Fisher
Exact test and Chi-squared analysis were used for categori-
cal variables. Age was examined as both a continuous and
binary variable. Similar to previous methodology, the num-
ber of ACLRs performed in New York State 12 months prior
to the index ACLR was used to stratify surgeon volume into
high, medium, or low [16, 36]. 52 or more ACLR per year
were performed by high-volume surgeons, between 6 and 51
ACLR per year were performed by mid-volume surgeons,
and those who performed less than 6 ACLR per year were
low-volume surgeons. To explore the impact of concomitant
procedures on ACLR reoperation rates, patients were col-
lapsed into four groups based on the nature of their index
surgery: isolated ACLR, ACLR with concomitant meniscal
procedure, ACLR with concomitant meniscal procedure and
another procedure, ACLR with concomitant procedure not
involving meniscus [16]. Patients with tobacco-use disorder
were identified using ICD-9 code 305.1 [12, 56].

Subgroup analysis was performed on patients who had
subsequent surgery to determine if subsequent procedures
were correlated with mean age at time of initial ACLR.
For this analysis, a one-way ANOVA was performed, and
subsequent pairwise comparison was performed for each
specific subsequent procedure using “overall mean age at
reoperation” for comparison. The same method was used to
determine whether significant differences occurred in mean
time until reoperation for specific procedures. Kaplan—-Meier
analysis was performed to determine reoperation-free sur-
vival, and survival probabilities were provided for 2-, 5-, and
10-year intervals. Reoperation or final follow-up through the
year 2014 for all patients was censored. Multivariate logistic
regression that controlled for age, gender, race, insurance,
surgeon experience, and nature of initial ACLR was per-
formed to determine independent risk factors for subsequent
surgery and for revision ACLR. p values <0.05 were consid-
ered statistically significant for all analyses.

Results

45,231 patients met the inclusion criteria and underwent
arthroscopic ACLR between 2003 and 2012. Baseline demo-
graphic characteristics for the sample and complete distribu-
tions for each covariate can be found in Table 1.
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Table 1 Patient demographics for outpatient ACLR in NYS 2003-
2012

Variable Number (%)
ACLR 45,231
Age? 29.7 (SD 11.6)
Gender
Male 27,446 (60.7%)
Female 17,785 (39.3%)
Race
White 31,005 (68.6%)
Black 3137 (6.9%)
Hispanic 3264 (7.2%)
Other 7825 (17.3%)
Insurance
Private 37,325 (82.5%)
Medicare 286 (0.6%)
Medicaid 2906 (6.4%)
Worker’s comp 3563 (7.9%)
Other 1151 (2.5%)
Surgeons 1014

Volume distribution based on number ACLR in previous 12 months

< 6 cases (low) 6725 (14.9%)

6-51 (mid) 31,349 (69.3%)

> 52 (high) 7157 (15.8%)
Nature of initial surgery

Isolated ACLR 19,886 (44%)

19,883 (44%)
3596 (7.9%)

w/concomitant meniscal procedure

w/concomitant meniscal procedure and another
procedure

1866 (4.1%)

w/concomitant procedure not involving meniscus

“Mean (SD)

Patients requiring ipsilateral surgery and those who did
not are compared in Table 2. After a minimum follow-up
of 2 years, subsequent outpatient ipsilateral knee surgery at
a mean of 25.9+24.5 months after index ACLR was per-
formed in 10.7% of patients (4,830/45,231). Overall rates
of subsequent ipsilateral surgery were found to be higher
in females than males (11.2% vs 10.3%, p <0.002). Higher
rates of reoperation were associated with concomitant pro-
cedures at the time of index surgery compared to isolated
ACLR (11.2% vs 10%, p <0.001).

The distribution of subsequent procedures and most com-
mon diagnoses at first reoperation are detailed in Table 3.
In patients undergoing a subsequent procedure, 28.3% had
a revision arthroscopic ACLR and 0.8% underwent open
ACLR. An overall 3.1% rate of ACLR revisions was rep-
resented by these patients (1406/45,231). Patients who had
a meniscal repair with initial ACLR were 2.5 times more
likely to have a subsequent meniscectomy than those who
did not (odds ratio 2.50, confidence interval 2.25-2.77).

A subgroup analysis was performed on those 4830
patients who underwent reoperation. Average time in
months until reoperation was widely varied based upon
nature of subsequent procedure (Fig. 1). As was outlined
in the “Methods” section, the reference value for statistical
comparisons in this analysis was the mean time to reop-
eration for the sample (25.9 months; SD 24.9). Stiffness-
related procedures (8.9 months; SD 14.9) were performed
significantly earlier than reference value (p <0.05). By
comparison, subsequent revision ACLR (27.4 months;
SD 23.7), meniscectomy (32.1 months; SD 26.5), and
meniscal repair (27.6 months, SD 26.5) were performed on
patients after the reference value of 25.9 months (p <0.01
for all values).

Mean age at time of initial ACLR was associated
with the type of reoperation that patients underwent, as
depicted in Fig. 2. Similar to above, the mean age at initial
ACLR for all patients undergoing reoperation (28.3 SD
11.4) was used as the reference value for statistical signifi-
cance. Those undergoing revision ACLR (25.4, SD 10.4)
and meniscal repair (22.5, SD, 9.4) were younger at time
of initial ACLR when compared to the reference value
(p <0.01). Patients who had only one reoperation were
28.5 years old (11.4) at initial ACLR. By comparison,
those having two subsequent reoperations were 27.6 (10.9)
and those having three or more reoperations were 26.9
(11.3) at initial ACLR, respectively (p <0.01 for both).

Female gender was associated with a higher overall
reoperation rate (11.2% vs 10.3%, p <0.002). The differ-
ences with regard to specific reoperation procedure exist-
ing across genders were revealed by subgroup analysis
(Fig. 3). Most notably, revision ACLR (3.41% vs 2.65%,
p <0.001) and meniscectomy (5.77% vs 5.34%, p <0.05)
were found to be significantly more likely in males than
females. By comparison, a greater incidence of subsequent
cartilage procedures (2.33% vs 1.95%, p < 0.05) and nearly
twice the rate of stiffness-related interventions (1.42% vs
0.75%, p <0.001) were identified in females.

Results from the Kaplan—Meier survival analyses can
be found in Fig. 4. Similar survival probabilities, with 2-,
5-, and 10-year probabilities of 98.4%, 96.7%, and 95.6%,
respectively, were demonstrated by contralateral ACLR.

Age younger than 19 years (OR 1.41, 1.32-1.51,
p <0.001), female gender (OR 1.09, 1.03-1.16, p=0.004),
worker’s compensation insurance (OR 1.70, 1.54-1.88,
p <0.001), and Caucasian race (OR 1.32, 1.23-1.42,
p<0.001) were suggested to be independent risk factors
for any ipsilateral knee reoperation after ACLR by mul-
tivariate analysis (Fig. 5). An initial isolated ACLR (OR
0.85, 0.80-0.90, p <0.001) and having initial ACLR per-
formed by a high-volume surgeon (OR 0.90, 0.83-0.97,
p=0.021) were independently associated with lower rates
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Table 2 Comparison of those requiring additional ipsilateral outpatient knee surgery to those who did not

Over 2-12 year follow up (n=45,231)

No additional surgeries

Subsequent outpatient ipsilateral knee

surgery
% Nin % Nin
89.3 40,401/4523 10.7 4830/4523
1 1
Mean SD Mean SD Significance
Age 29.9 11.7 28.3 11.4 p<0.001
Male 29.9 11.0 28.5 10.6 p<0.001
Female 29.8 12.6 28.0 12.5 p<0.001
% Nin % Nin Significance
As a proportion within particular
demographic
Male 89.7 24,613/27,446 10.3 2833/27,446
Female 88.8 15,788/17,785 11.2 1997/17,785 p=0.002
Primary insurance
Private 89.6 33,444/37,325 104 3881/37,325
Medicare 86.7 248/286 133 38/286
Medicaid 91.5 2658/2906 8.5 248/2906
Workers comp 85.2 3037/3563 14.8 526/3563 p<0.001
Other 88.1 1014/1151 11.9 137/1151
Race
White 88.6 27,458/31,005 11.4 3547/31,005 p<0.001
Black 91.5 2869/3137 8.5 268/3137
Hispanic 90.4 2951/3264 9.6 313/3264
Other 91.0 7123/7825 9.0 702/7825
Initial isolated ACL repair
Yes 90.0 17,891/19,886 10.0 1995/19,886
No 88.8 22,510/25,345 11.2 2835/25,345 p<0.001
Surgeon volume
<6 89.1 5992/6725 10.9 733/6725 n.s
6-51 89.2 27,974/31,349 10.8 3375/31,349
>52 89.9 6435/7157 10.1 722/7157
Tobacco use
Yes 90.4 1060/1172 9.6 112/1172 n.s
No 89.3 39,341/44,059 10.7 4718/44,059

of reoperation, while tobacco use was not significant (OR
0.89, 0.74-1.10, n.s.).

A separate multivariate analysis (Fig. 6) was performed
to identify risk factors specific for revision ACLR. Age
younger than 19 years (OR 2.11, 1.89-2.36, p <0.001),
male gender (OR 1.42, 1.27-1.60, p <0.001), worker’s
compensation insurance (OR 1.36, 1.11-1.66, p =0.002),
and Caucasian race (OR 1.29, 1.14-1.46, p <0.001) were
determined to be independent risk factors for revision sur-
gery. High surgeon volume (OR 1.08, 0.95-1.25, n.s.), ini-
tial isolated ACLR (OR 1.03, 0.92—1.15, n.s.), and tobacco
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use (OR 0.93, 0.64-1.34, n.s.) were not independently
associated with revision ACLR.

Discussion

The most important finding in this study was a 10.7% rate of
subsequent surgical intervention on the ipsilateral knee at an
average of 25.9 (24.5) months. Overall ACLR revision rate
in the sample was found to be 3.1%. Independent risk factors
for any reoperation were: age under 19 years, female gender,
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Table 3 Distribution of procedures and diagnoses for patients under-

going additional subsequent surgery

Percentage of sample undergoing subsequent

ipsilateral outpatient surgery
Number of reoperations
One
Two
3 or more
Reoperation
ACLR
Arthroscopic ACLR
Open ACLR
Meniscal procedure
Meniscectomy
Medial or lateral
Medial and lateral
Meniscal repair
Medial or lateral
Medial and lateral
Cartilage procedure
Microfracture
Osteochondral allograft
Stiffness
Manipulation under anesthesia
Lysis of adhesions
Diagnosis at time of reoperation
ACL tear
Medial meniscus injury
Lateral meniscus injury
Synovitis/tenosynovitis
Chondromalacia patella
Chondromalacia tibiofemoral
Complication graft
Loose body knee

10.7% (4830/45,231)

84.0% (4058/4830)
13.0% (626/4830)
3% (146/4830)

29.1% (1406/4830)
28.3% (1369/4830)
0.8% (37/4830)
58.0% (2803/4830)
51.2% (2475/4830)
39.7% (1918/4830)
11.6% (558/4830)
6.8% (328/4830)
6.3% (303/4830)
0.52% (25/4830)
19.7% (951/4830)
19.1% (922/4830)
0.60% (29/4830)
9.5% (459/4830)
4.1% (200/4830)
5.7% (273/4830)

32.5% (1570/4830)
45.2% (2183/4830)
27.7% (1340/4830)
17.5% (844/4830)
14.6% (704/4830)
9.5% (458/4830)
14.5% (700/4830)
5.3% (255/4830)

Caucasian race, index ACLR with concomitant procedure,
and worker’s compensation claim. Having the index ACLR
performed by a high-volume surgeon was associated with
reduced incidence of reoperation.

Age under 19 years as an independent risk factor for reop-
eration was found in the study (OR 1.41, 1.32—1.51) and has
been consistently reported in previous studies [19, 23, 40,
62]. Reasons for this finding were likely due to a combina-
tion of younger patients demonstrating the highest participa-
tion in athletic activities that had predisposed them to initial
ACL injuries, a greater willingness to undergo subsequent
surgery to be able to return to play, and predisposition for
injury or reinjury due to factors such as alignment [35, 37,
38].

Cartilage procedures and stiffness-related interventions
were performed in females in the cohort at a greater rate

than males (Fig. 3). Interestingly, similar gender-related dif-
ferences regarding cartilage damage after ACLR were found
in a recent animal study by Kiapour et al. In their animal
model, statistically significant greater cartilage damage after
ACLR was observed in females, potentially due to decreased
vascularity in females as compared to males [30]. Future
studies addressing gender-related differences are warranted,
particularly when considering that over 75% of young indi-
viduals had developed post-traumatic osteoarthritis after
ACL injury [30, 61].

Nearly twice the reoperation rate for stiffness-related
interventions was found in females, a finding which has
been previously reported. A study of 933 knees by Nwa-
chukwu et al. found that females were 2.8 times more likely
to develop arthrofibrosis than males [43]. Reasons for this
gender difference remain unclear, with some authors attrib-
uting differences to variations in hormone expression [18,
32, 53], while others had suggested that females may be
more likely than males to seek intervention to restore range
of motion (ROM) after ACLR [48]. Stiffness-related inter-
ventions were performed at a mean of 8.9 months in this
study (Fig. 1), and is in agreement with a mean of 9 months
described by Nwachukwu et al. [43].

Caucasian race as an independent risk factor for reopera-
tion was identified (OR 1.32, 1.23—1.42), a finding that has
been previously reported [38, 58]. Although insurance status
was accounted for in the multivariate analysis, socioeco-
nomic status and access to care were unable to be controlled
for and are factors that previous authors have suggested may
be responsible for observed race-related differences [13].
Worker’s compensation claims as an independent risk fac-
tor for reoperation (OR 1.7, 1.54—1.88) is relatively novel in
such a large cohort registry study and is in line with previous
authors’ reports that workers’ compensation is associated
with lower subjective outcomes after ACLR [8], mirroring
reports across other orthopaedic subspecialties [3, 4, 60].

Initial ACLR performed by a high-volume surgeon (> 52
ACLR/year) was associated with lower risk of any reopera-
tion (OR 0.90, 0.83-0.97, p=0.021), but was not associated
with reduced risk for revision ACLR (OR 1.08, 0.95-1.25,
n.s.). The second part of the results are similar to a study
by Wasserstein et al. that found that surgeon volume was
not associated with revision rates after ACLR [62]. Future
studies detailing how practice patterns and intraoperative
decision-making differ based on surgeon experience could
shed greater light on the current findings, particularly when
considering recent studies that have found high-volume sur-
geons provided a greater economic benefit than all other
providers while having fewer adverse events [49].

In the present cohort, a decreased risk for future reop-
eration was found in patients who had undergone an ini-
tial isolated ACLR (0.85, 0.80-0.90). These results add to
the existing literature that had reported worse long-term
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Mean time until Reoperation by Procedure
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Fig. 1 Mean time until reoperation by procedure
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Rates of Specific Reoperation Procedures by Gender
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Fig. 3 Rates of specific reoperation procedures by gender
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Fig.4 Event-free survival analysis after ACLR

outcome scores and higher failure rates in patients undergo-
ing ACLR with meniscal or cartilage injuries as compared
to those without concomitant pathology [7, 28, 33, 47, 50].
Additionally, the fact that nearly 58% reoperations in the
cohort occurred due to meniscal pathology could represent
that surgeons are more agreeable to surgical re-intervention
due to the recognition of the role that untreated meniscal

damage has in development of knee osteoarthritis [22, 55].
The finding that initial isolated ACLR was not associated
with reduced need for revision ACLR (OR 1.03, 0.92-1.15,
p=0.605) could be influenced by nature and high degree of
athletic involvement in patients typically requiring revision
ACL reconstruction.
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Risk Factors for Reoperation after ACLR
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Fig.5 Risk Factors for reoperation after ACLR

Risk Factors for Revision ACLR
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Fig.6 Risk Factors for revision ACLR

The overall ACLR revision rate in this study popula-
tion was 3.1%, similar to other large registry studies that
have reported revision rates ranging from 1.8 to 3.0% [2,
37, 46]. Results from the survival analyses indicate 5-year
ACLR revision free rates of 96.5%, or failure rate of 3.5%.
(Fig. 4). This is comparable to results from Swedish and
Danish ACLR registries reporting 5-year revision rates of
4.1% [1, 35]. Due to difference in cohorts and significantly
limited sample sizes in previous studies, it is more difficult
to make direct comparisons to the 10-year survival rate of
95.4% found in this study. A systematic review of 14 studies
by Crawford et al. had reported 10-year ACL re-rupture rates
of 6.2% (93.8% survivorship) [15].

Risk of revision between patellar tendon and hamstring
autografts was examined by a registry study performed by
Gifstad et al., which included 45,998 primary ACL recon-
structions in Scandinavia. At 2 years following primary
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ACLR, 1.0% in the patellar group and 2.3% in the ham-
string group were expected to undergo revision. Addition-
ally, younger patients were found to have worse outcomes,
and female gender was associated with increased time with-
out revision [25]. These reports were consistent with this
study; however, direct comparison was limited because graft
source and activity levels were unknown in this study, and
any reoperation was included.

To the best of the authors’ knowledge, there are only two
similar studies that use a large registry to determine rates
of all subsequent reoperations, not just revision ACLR. In
2009, Lyman et al. performed a study utilizing the SPARCS
database identifying 70,547 patients in a 9-year period from
1997 to 2006 [36]. They reported subsequent surgery was
performed on either knee within 1 year in 6.5% of cases with
a subsequent ACLR on either knee in 1.9% of cases. The
most common subsequent procedures were ACLR (28.7%),
lysis of adhesions (28%), and meniscectomy (24.5%). They
reported higher rates of subsequent surgery and revision
ACLR in females. Patients who had index ACLR that was
performed by a low-volume surgeon (<52 ACL per year)
had significantly more subsequent knee procedures. Younger
age (less than 20) was associated with a significantly
increased rate of revision ACLR. Despite their findings, the
most significant limitation of their results was an inability
to differentiate laterality of subsequent surgery. Their data
reported on procedures performed on “either knee”, making
direct correlations difficult to ascertain, particularly when
considering that a significant percentage of patients may
eventually injure the contralateral ACL [40].

The second study by Csintalan et al. had identified 14,522
patients with mean age of 29 years followed over the short to
mid-term (mean follow-up of 1.9 years) [16]. Their overall
reoperation rate was 3.9%, with the majority of reoperations
addressing meniscal pathology (41%). Although the majority
of reoperations in both studies involved the meniscus (58%),
the reoperation rate presented in this study was significantly
higher at 10.7%. The reason for the significantly higher reop-
eration observed in this study was likely threefold. First,
they did not include revision ACLR in their results—thus
reducing reoperation rates, as nearly 1/3™ of reoperations in
this study involved revision procedures. Second, their mean
follow-up was 1.9 years + 1.5 (range 0-6.7) as compared to
the mean follow-up of 5.6 +2.9 (range 0-12) in this study.
Finally, their patient population consisted of only 48.3%
Caucasians, as compared to a proportion of 68.6% Cauca-
sian, which is a potentially confounding factor as Caucasian
race has been implicated in higher reoperation rates [39, 40].

This study was subject to several limitations. As with
any large-scale registry analysis, there was inherent reliance
on the accuracy of the database being analysed [42]. How-
ever, the current analysis utilized a source with previously
accepted standards of accuracy for evaluation [14, 17, 44,
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52]. Additionally, the type of graft (allograft vs autograft)
used during ACLR, radiographic findings, or the nature and
degree of athletic involvement were unable to be accounted
for. While ICD-9 diagnosis codes were used to identify
tobacco use, longevity and intensity (packs per day) of
tobacco use were not available. Additionally, patients who
may have had reoperations outside of New York State could
not be identified. Finally, it is important to keep in mind that
subjective outcome scores were independent of the results,
and thus patient satisfaction, quality of life improvements,
or return-to-sport could not be commented upon.

Overall, the results of this study can help providers
identify patients at highest risk for reoperation, predict the
nature of subsequent interventions, and counsel patients
accordingly.

Conclusion

A 10.7% rate of reoperation at an average of 25.9 (SD 24.5)
months and an overall ACLR revision rate of 3.1% were
observed in this sample of 45,231 patients, with the majority
of subsequent interventions addressing meniscal pathology.
Independent risk factors for both reoperation and revision
ACLR were age 19 years or younger, female gender, Cau-
casian race, and WC claim, findings which can be used to
counsel patients receiving arthroscopic ACL reconstruction.
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