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Physician Performance Measures (Measures) and related data specifications developed by the American 
Association of Hip and Knee Surgeons (AAHKS) are intended to facilitate quality improvement activities by 
physicians. 
 
These Measures are intended to assist physicians in enhancing quality of care.  Measures are designed for use by 
any physician who manages the care of a patient for a specific condition.  These Measures are not clinical 
guidelines and do not establish a standard of medical care, and have not been tested for all potential 
applications.  The AAHKS encourages testing and evaluation of its Measures. 
 
Measures are subject to review and may be revised or rescinded at any time by the AAHKS.  The Measures may 
not be altered without prior written approval from the AAHKS.  The Measures, while copyrighted, can be 
reproduced and distributed, without modification, for noncommercial purposes (e.g. use by health care 
providers in connection with their practices).  Commercial use is defined as the sale, license, or distribution of 
the Measures for commercial gain, or incorporation of the Measures into a product or service that is sold, 
licensed, or distributed for commercial gain.  Commercial uses of the Measures require a license agreement 
between the user and the AAHKS.  Neither the AAHKS nor its members, the American Medical Association 
(AMA), the AMA-convened Physician Consortium for Performance Improvement® (PCPI™) nor its members shall 
be responsible for any use of the Measures. AAHKS encourages use of these Measures by other health care 
professionals, where appropriate.  
 
THESE MEASURES AND SPECIFICATIONS ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND. 
 
©2012 American Association of Hip and Knee Surgeons. All rights reserved. 
 
Limited proprietary coding is contained in the Measure specifications for convenience.  Users of the proprietary 
coding sets should obtain all necessary licenses from the owners of these code sets.  The AAHKS and its 
members, AMA, the AMA-convened PCPI and its members disclaim all liability for use or accuracy of any Current 
Procedural Terminology (CPT®) or other coding contained in the specifications.  
 
CPT® contained in the Measure specifications is copyright 2004-2011 American Medical Association. 
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EXECUTIVE SUMMARY 

 
The American Association of Hip and Knee Surgeons (AAHKS) formed a Total Knee Replacement 
Work Group to identify and define quality measures towards improving outcomes for patients 
undergoing a total knee replacement. 
 
An earlier pilot project that utilized the RAND/UCLA modified Delphi methodology to develop a set 
of candidate quality indicators for total joint replacement was used to identify the potential topic 
areas for the quality measures for total knee replacement.1 

Purpose of Measurement Set 

AAHKS formed a Total Knee Replacement Work Group to identify and define quality measures to 
improve outcomes for patients undergoing a total knee replacement (TKR).  This project utilized the 
expertise of practicing orthopaedic surgeons and other clinicians to create explicit, valid, and feasible 
quality measures that can be used to monitor and improve the quality of orthopaedic care.  The 
quality of care measures evaluate appropriate preoperative, intraoperative and postoperative care 
which are critical to improving patient function and quality of life. 

 

Importance of Topic 

High Impact Topic Area 
 
During 1991 – 2010, the rate of primary total knee replacement procedures among the Medicare 
population increased over 161 percent from 93,230 procedures in 1991 to 243,802 procedures in 
2010.  The rate of revision procedures increased over 105 percent from 9650 to 19,871 procedures. 
The majority of the primary total knee replacements were performed on women (approximately 65 
percent).2 

The Centers for Disease Control found that the overall total knee replacement rate increased 58% 
(from 5.5 to 8.7 per 1,000 population) between 2000 and 2006.  Similar increases were observed by 
sex, age group, and black or white race.  TKR rates were 37 percent lower among blacks than whites 
(3.6 versus 5.7 per 1,000 population) in 2000, and 39% lower in 2006 (5.6 versus 9.2).  In both years, 
the black/white disparity was lower among women (23% and 28%) than among men (63% and 60%).  In 
2006, blacks had a lower TKR rate than whites in all 50 states and the District of Columbia.3  

In 2004 there were over 450,000 total knee replacements performed in the United States.4 
 
Between 2007 and 2009, over 22 percent of adults reported they had been diagnosed with arthritis.5 
As the population ages, there will be an increased growth in the number of procedures.  It is 
estimated that the number of total knee replacements performed per year could be over 3 million by 
the year 2030.6 
 
Costs 
 
Medicare paid approximately $3.2 billion in 2000 for hip and knee joint replacements.7 
 
The overall inpatient costs for replacement of the knee during 2007 was over $9.2 billion with 
hospital stays of more than 605,000.8 
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Opportunity for Improvement 

Katz and colleagues evaluated Medicare patients who underwent a total knee replacement between 
1995 and 1996 and found that hospitals with lower volume of total knee replacements had a higher 
volume of mortality and other complications.9   
 
Katz and colleagues also studied functional status of Medicare patients 2 years after their total knee 
replacement and found that patients who had low-volume surgeons in low-volume hospitals were 
twice as likely to have poor functional status scores.10 
 
A study in California by SooHoo and colleagues found that hospitals below the 40th percentile for 
volume have a higher rate of complications following total knee arthroplasty.11 
 
SooHoo and colleagues also identified that age and the Charlson comorbidity index had significant 
associations with the rates of mortality and readmissions due to infection.  Age was also associated 
with the rate of pulmonary embolism.12 
 
In another study published in 2011, SooHoo and colleagues reviewed the total knee replacement care 
at three affiliated California hospitals. The study compared the care using 31 developed quality 
indicators addressing the preoperative, intraoperative, and postoperative periods.  There was a 
statistically significant difference in the adherence to the quality indicators at the three hospitals and 
the average adherence for all quality indicators was 53 percent.13 

Clinical Evidence Base 

Clinical practice guidelines serve as the foundation for the development of performance measures. 
This measurement set is based on clinical guidelines from the following: 
 
American Association of Orthopaedic Surgeons (AAOS) 
American College of Rheumatology (ACR) 
National Institutes of Health (NIH) 
American College of Cardiology/American Heart Association (ACC/AHA) 
National Surgical Infection Prevention Project 
 
Performance measures are not to be used as a substitute for clinical guidelines and individual 
physician clinical judgment.   

Total Knee Replacement Outcomes 

The Work Group discussed the development of outcome measures.  There are many knee outcome 
scoring systems available, but there is no national consensus as to which system should be routinely 
used.   Several large health systems and geographic areas in the U.S. have established joint registries 
but currently there is not a system to collect outcome information on a nationwide basis.  In 2010, 
the AAOS, AAHKS, Hip Society, Knee Society, payers and industry representatives came together to 
establish the American Joint Replacement Registry (AJRR).14  Eleven pilot hospitals began collecting 
data in late 2010. Data on a total of 8300 procedures were collected. Currently, Level I data (patient 
age, diagnosis, surgeon, surgical procedure and implant) are being collected. Level II (patient risk 
factors, surgical approaches, ASA score) and Level III data (outcomes data) will be collected in the 
future.  The goal of the AJRR is to increase the number of hospitals reporting information over the 
next 5 years.  Since patient outcomes will be collected by the AJRR in the next few years, orthopedic 
surgeons will be identifying a system to be used for outcome measurement.   
 
Until that time, the Work Group determined that developing process measures would be more 
appropriate. When these measures are reevaluated in 3 years, the Work Group will consider including 
outcomes measures at that time. 
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The Work Group set out to develop performance measures that will achieve desired outcomes and 
reflect high quality of care.  The desired outcomes addressed by the process measures include: 

1. Decreased morbidity and mortality following total knee replacement. 
2. Improved functional status following total knee replacement. 
3. Decrease variations in the care of total knee replacement. 

Intended Audience, Care Setting, and Patient Population 

These measures are designed for use by physicians and eligible health care professionals managing 
ongoing care for all patients undergoing a total knee replacement.  Four measures address the 
preoperative period and they are appropriate for the ambulatory care setting.  The other three 
measures address care provided in the hospital setting. 
 
These measures are meant to be used for performance and/or reporting at the individual physician 
level.   
 

Measure Harmonization 

When existing hospital-level or plan-level measures are available for the same measurement topics, 
AAHKS attempts to harmonize the measures to the extent possible. 

 

Technical Specifications 

Technical Specifications 
Because administrative claims are currently the only available sources of data, specifications to 
collect and report on the total knee replacement measures for administrative claims are included in 
this document.  In light of recent national initiatives to encourage physicians and other health care 
professionals to adopt Electronic Health Records (EHRs) in their practices, the AAHKS advocates that 
performance measures be integrated into EHRs so that data for measurement and improvement can 
be captured at the time care is provided.   

 

There are several data sources available for collecting performance measures, generally requiring 
different sets of measure specifications, due to the structure of the systems storing the data.  

Electronic Administrative Data (Claims) 
Electronic Administrative Data are typically used for reporting clinical services provided to the 
patient by the physician or physician group practice to third party payers, including diagnosis (ICD-9-
CM) codes and service/procedure (CPT Category I) codes.  In some cases, this information can be 
analyzed to provide quality of care information. Supplemental tracking codes (CPT Category II) are 
developed for performance measurement collection and reporting through a claims-based system. 
CPT Category II codes are optional tracking codes that can be included on the claim for quality 
measure reporting, but are not required in order to process the claim for reimbursement.  The 
calculation of performance measure information is determined by the claim form composition. Some 
claims will solely include reimbursement codes and others will include a combination of 
reimbursement and supplemental tracking codes.  Some performance measures may not require the 
supplemental tracking codes be present on the claim form in order for the measure to be calculated, 
but this is not the case for all measures.  Until expanded and linked administrative databases or EHR 
systems are more widely available and utilized, various pay-for-performance and pay-for-reporting 
programs (including the Physician Quality Reporting System of the Centers for Medicare and 
Medicaid Services) continue to rely on this type of claims data. 
 
Paper Medical Record Data/Data Collection Flowsheet  
Information from the paper medical record may be manually abstracted by prospective or 
retrospective manual review of clinical encounter information. Medical record data, despite being 
more expensive to acquire, can provide much richer clinical information usually not available in 
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electronic transactional data, alongside typical administrative claims information from the patient 
encounter. 
 
Electronic Health Record Data 
Specifications for the EHR have not been developed at this time. 
 
 

Measure Exceptions 

AAHKS used the American Medical Association (AMA)-convened Physician Consortium for 
Performance Improvement® (PCPI™) exception policy15 which provides three categories of reasons for 
which a patient may be excluded from the denominator of an individual measure: 
 

 Medical reasons 
Includes: 

- not indicated (absence of organ/limb, already received/performed, other medical 
reasons) 
- contraindicated (patient allergic history, potential adverse drug interaction, other 
medical reasons) 

 
 Patient reasons 

Includes: 
- patient declined 
- social or religious reasons 
- other patient reasons 
 

 System reasons 
Includes: 

- resources to perform the services not available 
- insurance coverage/payer-related limitations 
- other reasons attributable to health care delivery system 

 
These measure exception categories are not available uniformly across all measures; for each 
measure, there must be a clear rationale to permit an exception for a medical, patient, or system 
reason. Where possible, examples have been provided in the measure exception language of 
instances that would constitute an exception. Examples are intended to guide clinicians and are not 
all-inclusive lists of all possible reasons why a patient could be excluded from a measure. When using 
CPT Category II codes to report the measure, the exception of a patient should be reported by 
appending the appropriate modifier to the CPT Category II code designated for the measure: 
 
 

 Medical reasons: modifier 1P 
 Patient reasons: modifier 2P 
 System reasons: modifier 3P 

 
Although this methodology does not require the external reporting of more detailed exception data, 
AAHKS recommends that physicians document the specific reasons for exception in patients’ medical 
records for purposes of optimal patient management and audit-readiness. AAHKS also advocates the 
systematic review and analysis of each physician’s exceptions data to identify practice patterns and 
opportunities for quality improvement. For example, it is possible for implementers to calculate the 
percentage of patients that physicians have identified as meeting the criteria for exception. 
 
Please refer to documentation for each individual measure for information on the acceptable 
exception categories and the codes and modifiers to be used for reporting. 
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Testing and Implementation of the Measurement Set 

The draft measures in this set are being made available for public comment without any prior 
testing.  The AAHKS will welcome the opportunity to promote the initial testing of these measures 
and to ensure that any results available from testing are used to refine the measures before 
implementation.   
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Total Knee Replacement 
Measure #1a:  Assessment of Patient History 

(Measures #1a, #1b, and #1c are a composite measure and must be used together) 

Measure Description 

Percentage of patients undergoing a total knee replacement who had a history completed within one 
year prior to the procedure that included all of the following: onset and duration of symptoms, 
location and severity of pain, activity limitations (e.g., walking distance, use of assistive devices, and 
difficulty with stairs) 

Measure Components 

Numerator 
Statement 

Patients who had a history completed within one year prior to the procedure that 
included all of the following: onset and duration of symptoms, location and 
severity of pain, activity limitations (e.g., walking distance, use of assistive 
devices, and difficulty with stairs) 
 

Denominator 
Statement 

All patients undergoing a total knee replacement 
 

Denominator 
Exceptions 

None 
 

Supporting  
Guideline &  
Other 
References 

The following evidence statements are quoted verbatim from the referenced 
clinical guidelines: 
 
The initial contact (for patients presenting with acute knee pain) may not require 
obtaining radiographs but should rely on a comprehensive history and physical 
exam. (AAOS, 2003)16 
 

 

Measure Importance 

Relationship to 
desired 
outcome 

A complete history of the patient will identify any medical problems that will need 
to be corrected prior to the procedure.  In addition, the patient’s preoperative 
activity level and symptoms are important to determine the severity of the 
patient’s knee arthritis and baseline functionality. 

Opportunity 
for 
Improvement 

In a study conducted by SooHoo and colleagues at 3 hospitals, 54 percent of the 
patients had documentation of the history of the present illness with variation 
between the 3 hospitals. Pain evaluation was documented 60 percent of the time 
and the documentation ranged from 99 percent of the time at the best performing 
hospital down to 25 percent at the least performing hospital.13   

IOM Domains 
of Health Care 
Quality 
Addressed 

 Safe 
 Effective  
 Efficient 

 
Exception 
Justification 

 This measure has no exceptions.  

Harmonization 
with Existing 
Measures 

 Harmonization with existing measures was not applicable to this measure. 
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Measure Designation 

Measure purpose  Quality improvement 
 Accountability 

Type of measure  Process 
Level of 
Measurement 

 Individual practitioner 

Care setting  Ambulatory care 
Data source  Electronic health record (EHR) data 

 Administrative Data/Claims (inpatient or outpatient claims) 
 Administrative Data/Claims Expanded (multiple-source)   
 Paper medical record  
 Registry data 

Technical Specifications: Administrative/Claims Data   

Administrative claims data collection requires users to identify the eligible population 
(denominator) and numerator using codes recorded on claims or billing forms (electronic or 
paper).  Users report a rate based on all patients in a given practice for whom data are 
available and who meet the eligible population/denominator criteria.  
 
The specifications listed below are those needed for performance calculation. Additional CPT II 
codes may be required depending on how measures are implemented. (Reporting vs. 
Performance) 

Denominator 
(Eligible 
Population) 

All patients undergoing a total knee replacement 
 
CPT Service Code: 27446, 27447, 27438, or 27442 

Numerator  Patients who had a history completed within one year prior to the 
procedure that included all of the following: onset and duration of 
symptoms, location and severity of pain, activity limitations (e.g., walking 
distance, use of assistive devices, and difficulty with stairs),  
 
Report the CPT Category II code:  
XXXXF: Patients who had a history completed  in development for this 
numerator 
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Total Knee Replacement 

Measure #1b:  Physical Examination 
(Measures #1a, #1b, and #1c are a composite measure and must be used together) 

Measure Description 

Percentage of patients undergoing a total knee replacement who had a  physical examination 
completed within one year prior to the procedure that included all of the following: gait, knee range 
of motion, presence or absence of deformity of the knee, stability of the knee, neurologic status 
(sensory and motor function), vascular status (peripheral pulses), skin, height, and weight 

Measure Components 

Numerator 
Statement 

Patients who had a physical examination completed within one year prior to the 
procedure that included all of the following: gait, knee range of motion, presence 
or absence of deformity of the knee, stability of the knee, neurologic status 
(sensory and motor function), vascular status (peripheral pulses), skin, height, 
and weight 

Denominator 
Statement 

All patients undergoing a total knee replacement 
 

Denominator 
Exceptions 

None 
 

Supporting  
Guideline &  
Other 
References 

The following evidence statements are quoted verbatim from the referenced 
clinical guidelines: 
 
The initial contact (for patients presenting with acute knee pain) may not require 
obtaining radiographs but should rely on a comprehensive history and physical 
exam. 
 
Significant Physical Examination: 

 Visual inspection for abnormalities 
 Presence and location of warmth 
 Tenderness (location) 
 Presence and location of swelling 
 Range of motion (active and passive) 
 Meniscal compression 
 Varus/valgus instability (0º and 30º of flexion) 
 Anterior Drawer with + or – Lachman 
 Foot pulse 
 Presence and location of erythema 
 Hip pain or abnormalities present 
 Patella apprehension 
 Crepitance (AAOS, 2003) 15 

 
On physical examination, patients with OA often have tenderness on palpation, 
bony enlargement, crepitus on motion, and/or limitation of joint motion. 
(American College of Rheumatology, 2000)17  
 

Measure Importance 

Relationship to 
desired 

A complete examination of the knee is necessary to plan for the surgical 
procedure.  In addition, the patient’s preoperative evaluation is important to 
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outcome determine the severity of the patient’s knee arthritis and baseline functionality. 
Opportunity 
for 
Improvement 

A study conducted by SooHoo and colleagues found that all components of the 
physical examination were documented only 5 percent of the time for the patients 
undergoing total knee replacement at the 3 hospitals.13 

IOM Domains 
of Health Care 
Quality 
Addressed 

 Safe 
 Effective  
 Efficient 

Exception 
Justification 

 This measure has no exceptions. 

Harmonization 
with Existing 
Measures 

The American Medical Association (AMA)-convened Physician Consortium for 
Performance Improvement® (PCPI™) osteoarthritis measure addressing the 
physical examination of the involved joint includes visual inspection, palpation, 
and degree of range of motion of the joint.  This measure addresses additional 
items that should be documented in the medical record prior to total knee 
replacement. 

Measure Designation 

Measure purpose  Quality improvement 
 Accountability 

Type of measure  Process 
Level of 
Measurement 

 Individual practitioner 

Care setting  Ambulatory care 
Data source  Electronic health record (EHR) data 

 Administrative Data/Claims (inpatient or outpatient claims) 
 Administrative Data/Claims Expanded (multiple-source)   
 Paper medical record 
 Registry data  

Technical Specifications: Administrative/Claims Data   

Administrative claims data collection requires users to identify the eligible population 
(denominator) and numerator using codes recorded on claims or billing forms (electronic or 
paper).  Users report a rate based on all patients in a given practice for whom data are 
available and who meet the eligible population/denominator criteria.  
 
The specifications listed below are those needed for performance calculation. Additional CPT II 
codes may be required depending on how measures are implemented. (Reporting vs. 
Performance) 

Denominator 
(Eligible 
Population) 

All patients undergoing a total knee replacement 
 
CPT Service Code: 27446, 27447, 27438, or 27442 

Numerator  
 

Patients who had a physical examination completed within one year prior to 
the procedure that included all of the following: gait, knee range of motion, 
presence or absence of deformity of the knee, stability of the knee, 
neurologic status (sensory and motor function), vascular status (peripheral 
pulses), skin, height, and weight 
 
Report the CPT Category II code:  
XXXXF: Patients who had a physical examination completed  in development 
for this numerator 
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Total Knee Replacement 
Measure #1c:  Radiographic Evidence of Arthritis 

(Measures #1a, #1b, and #1c are a composite measure and must be used together) 

Measure Description 

Percentage of patients undergoing a total knee replacement with radiographic evidence of arthritis 
within one year prior to the procedure 

Measure Components 

Numerator 
Statement 

Patients with radiographic evidence of arthritis within one year prior to the 
procedure 
 

Denominator 
Statement 

All patients undergoing a total knee replacement 
 

Denominator 
Exceptions 

Documentation of medical reason for no radiographic evidence of arthritis (e.g., 
patients with osteonecrosis or bone tumor, MRI studies showing full thickness 
cartilage loss) 

Supporting  
Guideline &  
Other 
References 

The following evidence statements are quoted verbatim from the referenced 
clinical guidelines: 
 
Candidates for elective TKR should have radiographic evidence of joint damage, 
moderate to severe persistent pain that is not adequately relieved by an extended 
course of nonsurgical management, and clinically significant functional limitation 
resulting in diminished quality of life. (NIH Consensus Statement 2003)18 
 

Measure Importance 

Relationship to 
desired 
outcome 

Prior to total knee replacement, there should be radiographic evidence of arthritis 
including joint space narrowing and deformity. 

Opportunity 
for 
Improvement 

Radiographic evidence of arthritis was identified 80 percent of the time on the 
patients undergoing total knee replacement at the 3 California hospitals studied 
by SooHoo and colleagues. Adherence ranged from 71 to 85 percent.13 

IOM Domains 
of Health Care 
Quality 
Addressed 

 Safe 
 Effective  
 Efficient 

 
Exception 
Justification 

A denominator exception has been added to capture those patients who require 
total knee replacement due to osteonecrosis or a bone tumor. 

Harmonization 
with Existing 
Measures 

 Harmonization with existing measures was not applicable to this measure. 
 
 

  

Measure Designation 

Measure purpose  Quality improvement 
 Accountability 
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Type of measure  Process 
Level of 
Measurement 

 Individual practitioner 

Care setting  Ambulatory care 
Data source  Electronic health record (EHR) data 

 Administrative Data/Claims (inpatient or outpatient claims) 
 Administrative Data/Claims Expanded (multiple-source)   
 Paper medical record  
 Registry data 

Technical Specifications: Administrative/Claims Data   

Administrative claims data collection requires users to identify the eligible population 
(denominator) and numerator using codes recorded on claims or billing forms (electronic or 
paper).  Users report a rate based on all patients in a given practice for whom data are 
available and who meet the eligible population/denominator criteria.  
 
The specifications listed below are those needed for performance calculation. Additional CPT II 
codes may be required depending on how measures are implemented. (Reporting vs. 
Performance) 

Denominator 
(Eligible 
Population) 

All patients undergoing a total knee replacement 
 
CPT Service Code: 27446,  27447, 27438, or 27442 
 

Numerator  Patients with documented radiographic evidence of arthritis within one year 
prior to the total knee replacement 
 
Report the CPT Category II code:  
XXXXF: Patients with radiographic evidence of arthritis in development for 
this numerator 
 

Denominator 
Exceptions 

Documentation of medical reason for no radiographic evidence of arthritis 
(e.g., patients with osteonecrosis or bone tumor, MRI studies showing full 
thickness cartilage loss)) 

 Append modifier to CPT Category II code: XXXXF-1P 
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Total Knee Replacement 
Measure #2: Shared Decision-Making: Trial of Conservative (Non-surgical) 

Therapy  

Measure Description 

Percentage of patients undergoing a total knee replacement with documented shared decision-making 
including discussion of conservative (non-surgical) therapy (e.g. NSAIDs, analgesics, exercise, injections) prior to 
the procedure 

Measure Components 

Numerator 
Statement 

Patients with documented shared decision-making including discussion of conservative 
(non-surgical) therapy (e.g. NSAIDs, analgesics, exercise, injections) prior to the procedure 
 

Denominator 
Statement 

All patients undergoing a total knee replacement 
 

Denominator 
Exceptions 

None 
 

Supporting  
Guideline &  
Other 
References 

The following evidence statements are quoted verbatim from the referenced 
clinical guidelines: 
 
AAOS suggests that patients with symptomatic OA of the knee be encouraged to 
participate in self-management educational programs. (AAOS 2009) (Level of 
Evidence II Grade B.)19 
 
AAOS recommends that patients with symptomatic OA of the knee who are 
overweight (BMI >25) should be encouraged to lose weight (a minimum of 5% of 
body weight) and maintain their weight at a lower level with an appropriate 
program for dietary modification and exercise. (AAOS 2009) (Level of Evidence I 
Grade A.) 
 
AAOS recommends that patients with symptomatic OA of the knee be 
encouraged to participate in low-impact aerobic fitness exercises. (AAOS 2009) 
(Level of Evidence I Grade A.) 
 
AAOS suggests that patients with symptomatic OA of the knee use patellar 
taping for short-term relief of pain and improvement in function. (AAOS 2009) 
(Level of Evidence II Grade B.) 
 
AAOS suggests that patients with symptomatic OA of the knee receive one of the 
following analgesics for pain unless there are contradictions to this treatment: 
acetaminophen (<4g/day) or nonsteroidal anti-inflammatory drugs (NSAIDs). 
(AAOS 2009) (Level of Evidence II Grade B.) 
 
AAOS suggests that intra-articular corticosteroids be used for short-term pain 
relief for patients with symptomatic OA of the knee. (AAOS 2009) (Level of 
Evidence II Grade B.) 
 
Patients with knee OA who are not obtaining adequate pain relief and functional 
improvement from a combination of non-pharmacological and pharmacological 
treatment should be considered for joint replacement therapy.  (ORSAI 2008)20 
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Measure Importance 

Relationship to 
desired 
outcome 

A trial of non-surgical therapy should be used prior to surgery, when possible.  
Non-surgical therapy may include the use of NSAIDs, other analgesics, exercise, or 
injections.  For patients with severe disability, the patient and surgeon may decide after a 
thorough review of conservative options that the optimal treatment is to proceed with the 
operative intervention. 

Opportunity 
for 
Improvement 

In a study conducted by SooHoo and colleagues at 3 hospitals, 54 percent of the 
patients had documentation of the history of the present illness which included 
the evaluation of the prior treatments and medications. Variation between the 3 
hospitals ranged from 27 percent to 75 percent.13  

IOM Domains 
of Health Care 
Quality 
Addressed 

 Safe 
 Effective  
 Efficient 

 
Exception 
Justification 

 This measure has no exceptions.  

Harmonization 
with Existing 
Measures 

 Harmonization with existing measures was not applicable to this measure. 

Measure Designation 

Measure purpose  Quality improvement 
 Accountability 

Type of measure  Process 
Level of 
Measurement 

 Individual practitioner 

Care setting  Ambulatory care 
Data source  Electronic health record (EHR) data 

 Administrative Data/Claims (inpatient or outpatient claims) 
 Administrative Data/Claims Expanded (multiple-source)   
 Paper medical record  
 Registry data 
 

Technical Specifications: Administrative/Claims Data   

Administrative claims data collection requires users to identify the eligible population 
(denominator) and numerator using codes recorded on claims or billing forms (electronic or 
paper).  Users report a rate based on all patients in a given practice for whom data are 
available and who meet the eligible population/denominator criteria.  
 
The specifications listed below are those needed for performance calculation. Additional CPT II 
codes may be required depending on how measures are implemented. (Reporting vs. 
Performance) 

Denominator 
(Eligible 
Population) 

All patients undergoing a total knee replacement 
 
CPT Service Code: 27446, 27447, 27438, or 27442 

Numerator  Patients with documented shared decision-making including discussion of 
conservative (non-surgical) therapy (e.g. NSAIDs, analgesics, exercise, injections) 
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prior to the procedure
 
Report the CPT Category II code:  
XXXXF: Patients with documented shared decision-making including 
discussion of conservative (non-surgical) therapy prior to the procedure in 
development for this numerator 
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Total Knee Replacement 
Measure #3:  Venous Thromboembolic and Cardiovascular Risk Evaluation 

Measure Description 

Percentage of patients undergoing a total knee replacement who are evaluated for the presence or 
absence of cardiovascular risk factors within 30 days prior to the procedure including history of 
deep venous thrombosis (DVT), pulmonary embolism (PE), myocardial infarction (MI), arrhythmia, 
and stroke 

Measure Components 

Numerator 
Statement 

Patients who were evaluated for the presence or absence of cardiovascular risk 
factors within 30 days prior to the procedure including history of DVT, PE, MI, 
arrhythmia, and stroke 

 

Denominator 
Statement 

All patients undergoing a total knee replacement 
 

Denominator 
Exceptions 

None 
 

Supporting  
Guideline &  
Other 
References 

The following evidence statements are quoted verbatim from the referenced 
clinical guidelines. 
 
In patients with known coronary artery disease (CAD) or the new onset of signs 
or symptoms suggestive of CAD, baseline cardiac assessment should be 
performed.  In the asymptomatic patient, a more extensive assessment of history 
and physical is warranted in those individuals 50 years of age or older, because 
the evidence related to the determination of cardiac risk factors and derivation of 
a Revised Cardiac Risk Index occurred in this population.  Preoperative cardiac 
evaluation must therefore be carefully tailored to the circumstances that have 
prompted the evaluation and to the nature of the surgical illness.  (ACC/AHA 
2007)21 

Measure Importance 

Relationship to 
desired 
outcome 

Prior to a total knee replacement the patient’s venous thromboembolic and 
cardiovascular risk should be evaluated. A population-based study of all Olmstead 
County, Minnesota, patients undergoing a total hip or knee arthroplasty from 
1994 - 2008, reported that patients undergoing a total knee arthroplasty with a 
previous history of a cardiac event or a thromboembolic event were associated 
with an increased risk of a 90-day cardiac or thromboembolic event following 
surgery.22  
 
A study using the Danish national resident registries compared all patients 
undergoing a primary THR and TKR from 1998 – 2007 to control groups not 
undergoing one of the procedures and found that the AMI rate 2 weeks after TKR 
was increased 31-fold compared to the control group.23  
 
Any preoperative disease state should be identified and managed prior to surgery 
to minimize the risk of the surgical procedure. 

Opportunity 
for 
Improvement 

SooHoo and colleagues found that the cardiovascular evaluation was performed 
40 percent of the time at the 3 California hospitals with the rates ranging from 15 
to 59 percent.13 
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IOM Domains 
of Health Care 
Quality 
Addressed 

 Safe 
 Effective  
 Efficient 

 
Exception 
Justification 

This measure has no exceptions. 

Harmonization 
with Existing 
Measures 

Harmonization with existing measures was not applicable to this measure. 

  

Measure Designation 

Measure purpose  Quality improvement 
 Accountability 

Type of measure  Process 
Level of 
Measurement 

 Individual practitioner 

Care setting  Ambulatory care 
 Hospital care 

Data source  Electronic health record (EHR) data 
 Administrative Data/Claims (inpatient or outpatient claims) 
 Administrative Data/Claims Expanded (multiple-source)   
 Paper medical record  
 Registry data 

Technical Specifications: Administrative/Claims Data   

Administrative claims data collection requires users to identify the eligible population 
(denominator) and numerator using codes recorded on claims or billing forms (electronic or 
paper).  Users report a rate based on all patients in a given practice for whom data are 
available and who meet the eligible population/denominator criteria.  
The specifications listed below are those needed for performance calculation. Additional CPT II 
codes may be required depending on how measures are implemented. (Reporting vs. 
Performance) 

Denominator 
(Eligible 
Population) 

All patients undergoing a total knee replacement 
 
CPT Service Code: 27446, 27447, 27438, or 27442 
 

Numerator  Patients who were evaluated for the presence or absence of cardiovascular 
risk factors within 30 days prior to the procedure including history of DVT, 
PE, MI, arrhythmia, and stroke 
 
Report the CPT Category II code:  
XXXXF: Patients who are evaluated for venous thromboembolic and 
cardiovascular risk factors in development for this numerator 
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Total Knee Replacement 
Measure #4:  Preoperative Antibiotic Infusion with Proximal Tourniquet 

 
 

Measure Description 

Percentage of patients undergoing a total knee replacement who had the prophylactic antibiotic 
completely infused prior to the inflation of the proximal tourniquet 

Measure Components 

Numerator 
Statement 

Patients who had the prophylactic antibiotic completely infused prior to the 
inflation of the proximal tourniquet 
 

Denominator 
Statement 

All patients undergoing a total knee replacement 
 

Denominator 
Exceptions 

Documentation of medical reason for not completely infusing the prophylactic 
antibiotic prior to the inflation of the proximal tourniquet (e.g., a tourniquet was 
not used) 
 

Supporting  
Guideline &  
Other 
References 

The following evidence statements are quoted verbatim from the referenced 
clinical guidelines: 
 
If a proximal tourniquet is used, the antimicrobial should be completely infused 
before inflation. (National Surgical Infection Prevention Project Advisory 
Statement 2004)24 
 

Measure Importance 

Relationship to 
desired 
outcome 

The Surgical Care Improvement Project (SCIP) evaluates the timing and 
appropriateness of the prophylactic antibiotic.  This measure evaluates that the 
prophylactic antibiotic is completely infused prior to the inflation of the 
tourniquet. 
 

Opportunity 
for 
Improvement 

Antibiotic prophylaxis was evaluated by SooHoo et al.  They evaluated the timing, 
the discontinuation, the appropriateness of the antibiotic and the proximal 
tourniquet inflation after infusion.  Adherence to this indicator ranged from 24 to 
27 percent at the 3 hospitals.13 

IOM Domains 
of Health Care 
Quality 
Addressed 

 Safe 
 Effective  
 Efficient 

 
Exception 
Justification 

A denominator exception has been added to capture those patients for whom a 
tourniquet was not used. 

Harmonization 
with Existing 
Measures 

This measure addresses the infusion of the prophylactic antibiotic prior to the 
inflation of the proximal tourniquet.  The current SCIP measure does not address 
the antibiotic infusion prior to the tourniquet inflation.  
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Measure Designation 

Measure purpose  Quality improvement 
 Accountability 

Type of measure  Process 
Level of 
Measurement 

 Individual practitioner 

Care setting  Hospital care 
Data source  Electronic health record (EHR) data 

 Administrative Data/Claims (inpatient or outpatient claims) 
 Administrative Data/Claims Expanded (multiple-source)   
 Paper medical record  
 Registry data 

Technical Specifications: Administrative/Claims Data   

Administrative claims data collection requires users to identify the eligible population (denominator) 
and numerator using codes recorded on claims or billing forms (electronic or paper).  Users report a 
rate based on all patients in a given practice for whom data are available and who meet the eligible 
population/denominator criteria.  
 
The specifications listed below are those needed for performance calculation. Additional CPT II codes 
may be required depending on how measures are implemented. (Reporting vs. Performance) 

Denominator (Eligible 
Population) 

All patients undergoing a total knee replacement 
 
CPT Service Code: 27446, 27447, 27438, or 27442 
 

Numerator Patients who had the prophylactic antibiotic completely infused prior to the 
inflation of the proximal tourniquet 
 
Report the CPT Category II code:  
XXXXF: Patients who had the prophylactic antibiotic completely infused prior 
to inflation of the proximal tourniquet in development for this numerator 
 
 

Denominator 
Exceptions 

Documentation of medical reason for not completely infusing the 
prophylactic antibiotic prior to the inflation of the proximal tourniquet 
(e.g., a tourniquet was not used) 
 

 Append modifier to CPT Category II code: XXXXF-1P 
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Total Knee Replacement 
Measure #5:  Identification of Implanted Prosthesis in Operative Report 

 

Measure Description 

Percentage of patients undergoing total knee replacement whose operative report identifies the 
prosthetic implant specifications including the prosthetic implant manufacturer, the brand name of 
the prosthetic implant, and the size of the prosthetic implant 

Measure Components 

Numerator 
Statement 

Patients whose operative report identifies the prosthetic implant specifications 
including the prosthetic implant manufacturer, the brand name of the prosthetic 
implant, and the size of the prosthetic implant 
 

Denominator 
Statement 

All patients undergoing a total knee replacement 
 

Denominator 
Exceptions 

None 
 

Supporting  
Guideline &  
Other 
References 

The following evidence statements are quoted verbatim from the referenced 
clinical guidelines: 
 
Effective tracking of devices from the manufacturing facility, through the 
distributor network (including distributors, retailers, rental firms and other 
commercial enterprises, device user facilities, and licensed practitioners) and 
ultimately, to the patient is necessary for the effectiveness of remedies 
prescribed by the act, such as patient notification (section 518 (a) of the act) or 
device recall (section 518 (e) of the act).  21 CFR 821.1 (b)25 

Measure Importance 

Relationship to 
desired 
outcome 

It is important to capture the type of prosthesis used.  The rates of prosthesis 
failure which will require a revision increases from 10 percent at 10 years to 
approximately 20 percent at 20 years following surgery.18 The FDA requires 
appropriate tracking of the device but this information may not be readily 
available to the surgeon performing the revision. The surgeon performing the 
revision needs to be able to identify the prosthesis and size of the prosthesis that 
were used in the initial surgery, to determine if a complete revision is required or 
if a partial revision could be performed.  The initial operative report should 
contain the necessary information which will ultimately help the future treating 
physician who performs the revision surgery. 

Opportunity 
for 
Improvement 

The SooHoo et al study used a quality indicator that included 4 elements that 
should be documented in an operative note.  The elements included knee stability, 
range of motion, patellar tracking, and the implants used in the procedure. The 
variation between the 3 hospitals where the total knee replacement operative 
notes included the 4 important elements, ranged from 26 to 59 percent.13  

IOM Domains 
of Health Care 
Quality 
Addressed 

 Safe 
 Effective  
 Efficient 

 
Exception 
Justification 

This measure has no exceptions. 
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Harmonization 
with Existing 
Measures 

 Harmonization with existing measures was not applicable to this measure. 
 
 
 
 

Measure Designation 

Measure purpose  Quality improvement 
 Accountability 

Type of measure  Process 
Level of 
Measurement 

 Individual practitioner 

Care setting  Hospital care 
Data source  Electronic health record (EHR) data 

 Administrative Data/Claims (inpatient or outpatient claims) 
 Administrative Data/Claims Expanded (multiple-source)   
 Paper medical record  
 Registry data 

Technical Specifications: Administrative/Claims Data   

Administrative claims data collection requires users to identify the eligible population (denominator) 
and numerator using codes recorded on claims or billing forms (electronic or paper).  Users report a 
rate based on all patients in a given practice for whom data are available and who meet the eligible 
population/denominator criteria.  
 
The specifications listed below are those needed for performance calculation. Additional CPT II codes 
may be required depending on how measures are implemented. (Reporting vs. Performance) 

Denominator (Eligible 
Population) 

All patients undergoing a total knee replacement 
 
CPT Service Code: 27446, 27447, 27438, or 27442 
 

Numerator  Patients whose operative report identifies the prosthetic implant 
specifications including the prosthetic implant manufacturer, the brand 
name of the prosthetic implant, and the size of the prosthetic implant 
 
Report the CPT Category II code:  
XXXXF: Patients whose operative report identifies the prosthetic implant 
specifications in development for this numerator 
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AAOS Evidence Rating System 
 

Rating Recommendation Evidence
A Recommends Good evidence (consistent level I studies) 
B Suggested Fair evidence (consistent level II and III studies 
C Option Poor quality evidence (level IV or V) 
I Neither recommended 

nor not recommended 
When there is insufficient or conflicting evidence 
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