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Abstract: The purpose of this study was to evaluate concordance between administrative and
clinical diagnosis and procedure codes for revision total joint arthroplasty (TJA). Concordance
between administrative and clinical records was determined for 764 consecutive revision TJA
procedures from 4 hospitals. For revision total hip arthroplasty, concordance between clinical
diagnoses and administrative claims was very good for dislocation, mechanical loosening, and
periprosthetic joint infection (all k > 0.6), but considerably lower for prosthetic implant failure/
breakage and other mechanical complication (both x < 0.25). Similarly, for revision total knee
arthroplasty diagnoses, concordance was very good for periprosthetic fracture, periprosthetic joint
infection, mechanical loosening, and osteolysis (all k > 0.60), but much lower for implant failure/
breakage and other mechanical complication (both x < 0.24). Concordance for TJA-specific
procedure codes was very good only for revision total knee arthroplasty patellar component
revisions and tibial insert exchange procedures. Total (all-component) revisions were overcoded for
hips (00.70) and undercoded for knees (00.80). Improved clinical documentation and continued
education are needed to enhance the value of these codes. Keywords: total joint arthroplasty,

administrative claims, ICD-9-CM, health services research.
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Administrative claims data are increasingly being used to
define inclusion criteria and patient outcomes for ortho-
pedic health services and clinical outcomes research [1-7].
Unlike research studies that rely on institution- or surgeon-
specific clinical outcomes data, administrative claims data
offer the advantage of being able to include large numbers
of patients from a broad range of geographic and practice
settings, thus increasing the sample size and the general-
izability of the results. However, administrative claims are
coded by nonclinical (administrative) personnel, based on
their interpretation of the clinical record; and the correla-
tion between administrative diagnosis and procedure
codes and clinical records has not yet been verified in
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total joint arthroplasty (TJA). Furthermore, before 2005,
the International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) diagnosis and procedure
codes related to TJA were too vague to discriminate
between different causes of failure and types of revision
TJA procedures.

In 2005, based on a request from a group of orthopaedic
surgeons and health services researchers, the Center for
Medicare and Medicaid Services and the National Center
for Health Statistics implemented a series of new ICD-9-CM
diagnosis and procedure codes related to failed TJAs and
revision TJA procedures. The motivations for the requested
coding changes were (1) to facilitate quality improvement
through a better understanding of the mechanisms of
failure following TJA, (2) to provide more accurate and
descriptive data inputs for the American Joint Replace-
ment Registry project, and (3) to enable more appropriate
prospective payments (eg, Diagnosis Related Groups) to
hospitals that reflect actual resource utilization related to
specific types of revision TJA procedures. Although these
new codes were introduced in October 2005, it is unclear
how commonly and accurately they are being used by
surgeons and administrative coding personnel and there-
fore how appropriate they are for use in clinical outcomes
research. The purpose of this study was to evaluate
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concordance between administrative and clinical diagnosis
and procedure codes for revision TJA procedures.

Methods

Retrospective clinical and administrative claims data
were collected from 4 high-volume TJA centers (Uni-
versity of California, San Francisco; Mayo Clinic, Roche-
ster, MN; Massachusetts General Hospital, Boston, MA;
Newton-Wellesley, Newton, MA). The following ICD-9-
CM procedure codes were used to evaluate consecutive
revision total hip arthroplasty (THA) and revision total
knee arthroplasty (TKA) procedures at each institution
beginning October 1, 2006: 00.70 (femoral and acetab-
ular component revision THA), 00.71 (acetabular com-
ponent revision THA), 00.72 (femoral component
revision THA), 00.73 (isolated acetabular liner/femoral
head revision THA), 81.53 (revision THA, not otherwise
specified), 00.80 (all-component revision TKA), 00.81
(tibial component revision TKA), 00.82 (femoral com-
ponent revision TKA), 00.83 (patellar component revi-
sion TKA), 00.84 (isolated tibial insert revision), and
81.55 (revision TKA, not otherwise specified). The cause
of TJA failure for each procedure was determined by the
ICD-9-CM diagnosis code, including 996.41 (mechanical
loosening), 996.42 (dislocation), 996.43 (prosthetic joint
implant failure/breakage), 996.44 (periprosthetic frac-
ture), 996.45 (periprosthetic osteolysis), 996.46 (articular
bearing surface wear), 996.47 (other mechanical com-
plication of prosthetic joint implant), and 996.66 (peri-
prosthetic joint infection).

Concordance between administrative codes and clinical
documentation compiled from each institution based on
operative notes and discharge summaries was examined
using 3 different measures of concordance: (1) sensitivity
(the proportion of diagnoses and procedures from the
clinical notes that have a corresponding administratively
coded diagnosis or procedure code); (2) positive predictive
value (PPV) (the proportion of claims that correctly

Table 1. Concordance of Revision Hip Diagnoses and Diagnosis
Codes

% %

ICD-9-CM Diagnosis Code Kk Sensitivity PPV Cases Codes

996.41 Mechanical 0.67 67.4 90.7 36.7% 27.3%
loosening

996.42 Dislocation 0.70 73.8 77.6 20.4% 19.4%

996.43 Prosthetic joint 0.21 34.6 225  6.6% 10.2%
implant failure/breakage

996.44 Periprosthetic 0.59 60.0 643  7.7% 7.1%
fracture

996.45 Periprosthetic 0.41 58.3 39.6  9.2% 13.5%
osteolysis

996.46 Articular bearing 0.39 36.7 58.1 12.5% 7.9%
surface wear

996.47 Other mechanical 0.17 25.7 243 89% 9.4%
complication

996.66 Periprosthetic joint 0.67 59.3 87.5 15.1% 10.2%
infection

Table 2. Concordance of Revision Hip Procedures and
Procedure Codes

% %

ICD-9-CM Procedure Code k  Sensitivity PPV Cases Codes

00.70 Femoral and acetabular 0.37 83.5 42.2 232% 45.9%
component revision

00.71 Acetabular component 0.44 42.9 79.0 28.6% 15.8%
revision

00.72 Femoral component 0.53 51.5 70.8 16.8% 12.2%
revision

0.73 Acetabular liner/femoral 0.16 13.5 73.7 26.5% 4.8%
head revision

81.53 Revision THA, NOS 0.08 16.7 103 4.6% 7.4%

NOS indicates not otherwise specified.

identified a particular diagnosis or procedure); and (3)
the k statistic, used to describe the degree of concordance
with established grading criteria as follows: k less than 0.20,
poor; k = 0.20 to 0.39, fair; k = 0.40 to 0.59, moderate; k =
0.60 to 0.79, very good; k greater than 0.80, excellent [8].
As many as 4 diagnoses were abstracted from the clinical
notes and up to 11 ICD-9 diagnoses codes were extracted
from administrative claims. Descriptions of procedures
from the clinical record were compared with primary and
secondary ICD-9 procedure codes. Reviewers of clinical
documentation were blinded to the corresponding admin-
istrative claims data.

Results

The most common reasons for revision THA procedures
were mechanical loosening (996.41), dislocation (996.42),
and infection (996.66) (Table 1). Concordance was very
good for these 3 diagnoses (all k >0.65), but poor for
implant failure/breakage (996.43) (k = 0.21) and other
mechanical complication (996.47) (x = 0.17). The sensi-
tivity of clinical diagnoses having a corresponding admin-
istrative claim ranged from a high of 74% for dislocation to
a low of 26% for other mechanical complication. Claims
for mechanical loosening and infection were correctly
coded (PPV) for 91% of cases. Concordance was lower for
revision THA procedure codes (all k < 0.55) than for
diagnosis codes (Table 2). Lower k values could be
attributed to overuse of the 00.70 (femoral and acetabular
component revision) code as indicated by the low PPV
value for this code and low sensitivity for the isolated
acetabular component revision (00.71) and isolated
femoral (00.72) and head/liner exchange procedures
(00.73).

Very good concordance was noted for revision TKA
diagnoses of mechanical loosening (996.41), peripros-
thetic fracture (996.44), osteolysis (996.45) and infec-
tion (996.66) (all k > 0.6); but a large number of cases
were incorrectly coded as having other mechanical
complication (996.47) (x = 0.24) and implant failure/
breakage (x = 0.22) (Table 3). The sensitivity of clinical
diagnoses having a corresponding administrative claim
was not as high for revision TKA diagnoses as it was for
revision THA diagnoses, with only periprosthetic frac-
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