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Background/Definitions:
As a general rule, benefits are payable under Blue Cross and Blue Shield of Alabama health
plans only in cases of medical necessity and only if services or supplies are not investigational,
provided the customer group contracts have such coverage.
The following Association Technology Evaluation Criteria must be met for a service/supply to be
considered for coverage:
1. The technology must have final approval from the appropriate government regulatory
bodies;
2. The scientific evidence must permit conclusions concerning the effect of the technology
on health outcomes;
3. The technology must improve the net health outcome;
4. The technology must be as beneficial as any established alternatives;
5. The improvement must be attainable outside the investigational setting.
Medical Necessity means that health care services (e.g., procedures, treatments, supplies,
devices, equipment, facilities or drugs) that a physician, exercising prudent clinical judgment,
would provide to a patient for the purpose of preventing, evaluating, diagnosing or treating an
illness, injury or disease or its symptoms, and that are:
1. In accordance with generally accepted standards of medical practice; and
2. Clinically appropriate in terms of type, frequency, extent, site and duration and
considered effective for the patient’s illness, injury or disease; and
3. Not primarily for the convenience of the patient, physician or other health care provider;
and
4. Not more costly than an alternative service or sequence of services at least as likely to
produce equivalent therapeutic or diagnostic results as to the diagnosis or treatment of
that patient’s illness, injury or disease.
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Description of Procedure or Service:
Total knee arthroplasty (TKA) is one of the five most frequently performed inpatient procedures
in the United States. In 2010, an estimated 693,400 total knee arthroplasties were performed on
individuals aged 45 or older. This number is expected to grow as the population ages with a
projected increase to 3.48 million procedures per year by 2030. The vast majority of cases of
TKAs are due to degenerative joint disease; osteoarthritis (OA) is the most common form of this
condition.
Osteoarthritis
Approximately 14% of U.S. adults will be affected by OA during their lifetime. For individuals
over the age of 65 years, the rate of those affected increases to 33.6%. OA is a progressive joint
disease that ultimately damages the entire joint, and although disease progression cannot be
reversed, conservative treatment can frequently slow or mitigate the progression of the disease.
Conservative treatments (non-surgical medical management) may consist of activity
modification, anti-inflammatory medications or analgesics, assistive device use, exercise
programs, injections, knee braces, orthotics, supervised physical therapy and weight loss. If these
measures fail, then TKA may be considered an appropriate option. Thus knee OA should initially
be treated conservatively, but surgery may be considered if symptoms persist.
Surgical treatments for knee OA include arthroscopy, osteotomy, and knee arthroplasty;
determining which of these procedures is most appropriate will depend on several factors,
including the location and severity of OA damage, patient characteristics, and risk factors. The
main indication for total knee arthroplasty is for the relief of pain associated with arthritis of the
knee which affects 2 or 3 compartments in patients who have failed the aforementioned
nonsurgical, conservative treatments. Modern TKA consists of resection of the diseased articular
surfaces of the knee, followed by resurfacing with metal and polyethylene prosthetic
components. The lifespan of the prosthetic joint is limited and based on variables including
patient age, severity of knee disease, comorbidities, obesity, as well as prosthetic and surgical
factors.
Post-traumatic Arthritis
Post-traumatic arthritis (PTA) is a condition triggered by an acute joint trauma that can lead to
osteoarthritis or chronic inflammatory arthropathies. This condition can occur at any age, in any
joints and may develop from any kind of acute physical trauma, such as sports, vehicle accident,
blunt trauma, fall or etc. Although any joint in the body may be involved, PTA is often more
notable in weight-bearing joints. A single trauma may sometimes be sufficient to induce
arthropathy, however, repeated injuries and excess body weight are known to increase the risk
for post-traumatic arthritis. Reconstruction options for symptomatic posttraumatic knee arthritis
include osteotomy, arthrodesis, and arthroplasty. Surgical challenges include the presence of
extensive (often broken) hardware, scarring, stiffness, bony defects, compromised soft tissues,
and malalignment. Patient age and activity and the anatomic location and extent of damage to the
articular surface must be taken into account when determining the surgical treatment plan. For
younger patients, osteotomy, allograft transplantation, or arthrodesis of the knee is considered,
whereas older, low-demand patients are usually treated with arthroplasty.
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Rheumatoid Arthritis
Rheumatoid arthritis is a chronic inflammatory and progressive disease characterized by
symmetrical joint involvement, which causes pain, swelling, stiffness, and loss of function in the
joints. If left untreated, it may lead to joint destruction and progressive disability. Rheumatoid
arthritis affects 2.1 million Americans usually striking people between the ages of 20 and 60, and
people in their mid to late fifties are especially vulnerable. Rheumatoid arthritis is three times
more common in women than in men. The traditional nonsurgical approach consists of nonsteroidal anti-inflammatory drugs (NSAIDs) to reduce pain, swelling, and inflammation, plus a
disease-modifying antirheumatic drug (DMARD) such as methotrexate to slow the course of the
disease and prevent joint and cartilage destruction, physical therapy, or assistive devices. Total
knee arthroplasty is considered for individuals who have exhausted other conservative treatment
options.
For the properly selected patient, TKA could result in significant pain relief, as well as improved
function and quality of life. Despite the potential benefits and successful outcomes, TKA is an
elective procedure and should only be considered after extensive discussion of the risks, benefits,
and alternatives.
Unicompartmental Knee Replacement
For a small percentage of patients with advanced osteoarthritis limited to a single compartment, a
unicompartmental or partial knee replacement may be a treatment option. In this type of surgery,
only the damaged knee compartment is replaced with metal and plastic- preserving healthy
cartilage, ligaments and bone. Unicompartmental knee replacements are subject to the same
criteria requirements as listed below for TKAs.
This policy does not discuss the interpositional unicondylar spacer (e.g., UniSpacer). Refer to
medical policy, #125- Unicondylar Interpositional Spacer as a Treatment of Unicompartmental
Arthritis of the Knee for information regarding this technology.

Policy:
Effective for dates of service to be determined after draft period:
These criteria only apply to patients aged 18 years and older.
Medical clearance is required for patients with moderate to severe co-morbid conditions (e.g.,
cardiac disease, pulmonary disease, or diabetes) for assessment of pre-surgical risk and/or
patient’s ability for compliance with postoperative rehabilitation activities.
Knee arthroplasty (total or unicompartmental) meets Blue Cross and Blue Shield of
Alabama’s medical criteria for coverage for the following indications in the absence of an active
infection (local or systemic):
1. Primary or metastatic tumor with limb salvage surgery
2. Extensive disease or damage confirmed by imaging AND documented pain and loss of
function due to ONE of the following:
a. Avascular necrosis
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b. Symptomatic malunion or nonunion of articular fracture (including distal femur or
proximal tibia fracture)
c. Bone-on-bone articulation
3. Persistent, symptomatic degenerative joint disease (DJD), post-traumatic arthritis or
rheumatoid arthritis(all confirmed by imaging), when ALL of the following conditions
are met:
Pain
a. Documentation of at least TWO of the following:
i. Pain that interferes with ADLs
ii. Increased pain with activity
iii. Increased pain with weight bearing
AND
Motion
b. Documentation of at least TWO of the following findings on physical
examination:
i. Limited range of motion
ii. Crepitus
iii. Joint effusion or swelling
AND
Imaging
c. Radiographic evidence of severe arthritis as evidenced by the presence of at least
TWO of the following:
i. Joint space narrowing
ii. Subchondral cysts
iii. Subchondral sclerosis
iv. Periarticular osteophytes
v. Joint subluxation
vi. Marginal erosion (For RA only)
AND
Therapy
d. Documentation of 3 months of unsuccessful conservative therapy including at
least ONE of the following:
i.
prescription strength analgesics/anti-inflammatory medications
ii. prescribed topical agents
iii. activity modification
iv. supervised therapeutic exercise
v.
assistive devices
vi.
bracing
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vii.

therapeutic knee injections (as appropriate)

Revision or replacement of arthroplasty meets Blue Cross and Blue Shield of Alabama’s
medical criteria for coverage for ANY of the following indications when accompanied by pain
and functional disability:
1. Confirmed periprosthetic infection by gram stain or culture (pain and functional disability
are not required in the presence of confirmed periprosthetic infection);
2. Aseptic loosening of one or more prosthetic components confirmed by imaging;
3. Periprosthetic fracture of distal femur, proximal tibia, patella or any components of the
prosthesis confirmed by imaging;
4. Worn bearing surface or plastic insert confirmed by imaging;
5. Progressive or substantial periprosthetic bone loss confirmed by imaging;
6. Malalignment or malposition of prosthesis confirmed by imaging;
7. Knee arthrofibrosis;
8. Instability or dislocation of one or more prosthetic components confirmed by imaging;
9. Documented persistent knee pain of unknown etiology with gait disturbance.
Blue Cross and Blue Shield of Alabama does not approve or deny procedures, services, testing,
or equipment for our members. Our decisions concern coverage only. The decision of whether or
not to have a certain test, treatment or procedure is one made between the physician and his/her
patient. Blue Cross and Blue Shield of Alabama administers benefits based on the member's
contract and corporate medical policies. Physicians should always exercise their best medical
judgment in providing the care they feel is most appropriate for their patients. Needed care
should not be delayed or refused because of a coverage determination.

Key Points:
Conservative Treatment
Before proceeding to total knee arthroplasty for an indication of osteoarthritis, a multifaceted
regimen of nonoperative treatment should be attempted. Nonoperative treatments of knee OA are
often useful for patients with Kellgren and Lawrence Grades (K-L scores) 1 to 3, which are
“early” stages of OA. In this system, Grade 1 is characterized by doubtful joint space narrowing
and possible osteophytic lipping; Grade 2, by definite osteophytes and possible joint space
narrowing on anteroposterior weight-bearing radiograph; Grade 3, by multiple osteophytes,
definite joint space narrowing, sclerosis, and possible bony deformity; and Grade 4, by large
osteophytes, marked joint space narrowing, severe sclerosis, and definite bony deformity.
Guidelines from the American Academy of Orthopedic Surgeons (AAOS), the American College
of Rheumatology, and the Osteoarthritis Research Society all suggest that patients be offered
non-pharmacologic therapy including strengthening, stretching, and conditioning exercises;
supervised physical therapy; weight reduction as appropriate; pharmacologic therapy, such as
acetaminophen and nonsteroidal anti-inflammatory agents for patients who do not have
contraindications; a trial of therapeutic injections; and use of wedge insoles or bracing.
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Exercise and muscle strength building programs have been shown to be effective in alleviating
some of the symptoms of knee OA including restoring range of motion, alleviating pain, and
increasing ability to perform ADLs.
A recent randomized, assessor blinded, controlled trial (RCT) conducted by Skou and colleagues
compared the outcomes of participants with moderate to severe knee OA who were assigned to
either undergo total knee replacement (n=50) followed by 12 weeks of non-surgical treatment or
12 weeks of non-surgical treatment only (n=50). Non-surgical treatment consisted of exercise,
education on the disease and self-help strategies, dietary counseling, use of insoles and pain
medication. Participants were followed for 12 months. At 12 months, the difference in change of
the mean score on four Knee Injury and Osteoarthritis Outcome Score (KOOS) subscales from
baseline was calculated. In the intention-to-treat analysis, the surgically treated group reported a
significantly greater improvement in KOOS score compared to the non-surgical group (32.5;
95% CI, 26.6 to 38.3 versus 16.0, 95% CI, 10.1 to 21.9) with an adjusted mean difference of 15.8
(95% CI, 10.0 to 21.5). Both groups did report clinically relevant improvements. The surgical
group also reported significantly greater improvement in scores in secondary outcomes which
assessed function, mobility and perceived quality of life. In the non-surgical group, 26% (13/50)
had undergone a total knee replacement prior to the 12 month follow-up and 2% (1/50) of the
surgical group had not undergone total knee replacement at 12 months. These individuals were
included in the intention-to-treat analysis. Serious adverse events were significantly higher in the
surgical group versus the non-surgical group (8 versus 1; p=0.05 in the treated knee and 24
versus 6, p=0.005 overall). Adverse events included deep venous thrombosis and stiffness
requiring manipulation under anesthesia. While the surgical group did show a greater
improvement in decreasing pain and improving function and quality of life, the risk of serious
adverse events is also increased. The non-surgical group was also found to have substantial
improvement in most outcomes. While the results of this study did support that total knee
replacement does provide improved outcomes over non-surgical treatment in those with
moderate to severe OA, the surgery is not without risks. Non-surgical treatment should be
pursued prior to elective surgery in order to maximize any potential benefits while minimizing
risks.
Obesity
An association between obesity (body mass index) and the prevalence and incidence of knee OA
has been consistently demonstrated in several cross-sectional and longitudinal studies. Although
excess weight increases joint loading, resulting in deleterious effects on weight-bearing joints,
this is not the only factor involved in the relationship between OA and obesity. Obesity increases
the risk of knee OA by multiple mechanisms: Increased joint loading; changes in body
composition, with negative effects related to inflammation; and behavioral factors, such as
diminished physical activity and subsequent loss of protective muscle strength. Weight loss not
only reduces the risk of incident knee OA but, in established disease, also reduces symptoms,
improves function, and may reduce disease progression. Furthermore, it is expected that the
prevalence of obesity is unlikely to decline and will probably increase the incidence of knee OA
and the demand for knee arthroplasty.
Obesity is an independent risk factor for multiple diseases including joint deterioration.
Excessive body weight increases the major mechanical load on the knee and contributes to
Page 6 of 17
Proprietary Information of Blue Cross and Blue Shield of Alabama
An Independent Licensee of the Blue Cross and Blue Shield Association
Medical Policy #705

changes in the composition, structure, and mechanical properties of articular cartilage. Zhou and
colleagues evaluated the impact of BMI on the risk of knee OA in a meta-analysis of 12 studies.
The authors discovered a significant non-linear dose-response association between BMI and the
risk of OA. When compared with a baseline BMI of 22.5 kg/m2, at 25 kg/m2, the relative risk
(RR) increase was 1.59 (95% confidence interval [CI], 1.34-1.81). A BMI of 30 kg/m2 increased
RR by 3.55 (95% CI, 2.51-5.11), at a BMI of 35 kg/m2 the RR was 7.45 (95% CI, 4.19-13.13)
(p=0.000).Within the overall population, the increase in the incidence of total joint arthroplasty
parallels the rising rate of obesity. There is a general consensus that the risk of short term postoperative complications increases as weight increases, including wound infections, component
malposition and in-hospital mortality. In a retrospective analysis, D'Apuzzo and colleagues
suggested that obesity itself is not an independent risk factor for in-hospital complications and
that the multiple comorbidities associated with obesity are significant confounders in many
studies. In addition, there is conflicting evidence regarding whether obese individuals benefit
from improved clinical outcomes in the long term. There does appear to be an increased revision
rate for overweight or obese individuals five or more years following the initial surgery although
this risk appears to be only moderately higher. Obese individuals have reported equivalent or
superior clinical outcome satisfaction scores. There appears to be few options for those
individuals with DJD who are overweight or obese. Smith noted that those individuals with OA
are at a greater risk of gaining weight due to reduced activity. While the authors of many of the
studies recognized the increased complexity related to performing TKAs on this population, the
majority of studies recommended not withholding joint replacement surgery for overweight or
obese individuals. The American Association of Hip and Knee Surgeons notes that TKA may be
considered in obese individuals and states “expectations are for a steady, but slower
improvement in the severe obese compared to non-obese patients post operatively”.
Indications for Knee Arthroplasty
Degenerative Joint Disease
Osteoarthritis (OA) of the knee is a progressive disease that ultimately damages the entire joint
and is the leading indication for joint replacement surgery; 905,000 knee and hip replacements
were performed in 2009 at a cost of 42.3 billion dollars. Knee OA should initially be treated
conservatively, but surgery should be considered if symptoms persist. Surgical treatments for
knee OA include arthroscopy, osteotomy, and knee arthroplasty; determining which of these
procedures is most appropriate will depend on several factors, including the location and severity
of OA damage, patient characteristics, and risk factors. Arthroscopic lavage and debridement do
not alter disease progression, and should not be used as a routine treatment for the osteoarthritic
knee. Bone marrow stimulation techniques such as microfracture are primarily used to treat focal
chondral defects; the evidence for the use of these techniques for knee OA remains unclear. For
patients with severe OA, total knee arthroplasty can be a safe and effective treatment.
In a 2011 study, Löfvendahl et al compared selected indication parameters for patients scheduled
for hip and knee replacement at orthopaedic units in Sweden. The study time was from June
2006 to June 2008. The study subjects were patients undergoing hip or knee replacement for
osteoarthritis (OA). For data collection, the study included a Swedish priority criteria tool based
on a translation from a form used in Canada with minor changes. The reliability and validity of
the Swedish tool were investigated, with good reproducibility. The questionnaires (one for the
doctor and one for the patient) were completed during decision making for surgery. Eleven
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hospitals enrolled in the study. In total, 2961 patients were included during the study period.
Among these, 1662 were hip replacement patients and 1299 were knee replacement patients. The
vast majority of patients undergoing hip or knee replacement had findings indicating severe OA,
both clinically and radiologically according to the clinical priority tool. Statistically significant
self-reported problems with pain at rest, walking and impaired activities of daily living were also
observed. There were statistically significant differences in reported indications between the
hospitals, both for hip OA patients and for knee OA patients. This study concluded that a clinical
priority criteria tool is a useful means of following changes in indications for certain procedures.
It could also contribute to explaining differences in case mix when evaluating clinical outcome
and patient satisfaction.
Post-traumatic Arthritis
There is paucity in the literature regarding the effectiveness of total knee arthroplasty for the
treatment of post-traumatic arthritis (PTA). PTA refers to structural damage following an injury
to an articulating joint. It commonly affects younger, more active individuals as they are more
likely to participate in such activities that may cause injury (i.e., sports, blunt trauma, motor
vehicle accidents, etc.). It is estimated that 12% of all symptomatic osteoarthritis (OA) of the hip,
knee, and ankle are due to PTA. With a varied prevalence of 21%-44% reported in the literature,
PTA of the knee occurs following intra- or extra-articular fractures of the proximal tibia, patella,
and distal femur. A combination of factors most likely contributes to the development of PTA
following injury to the knee. First, mechanical imbalance may be due to ligamentous laxity,
meniscal tears and malalignment. Second, the release of pro-inflammatory cytokines into local
tissue leads to imperfect remodeling of the cartilage. Lastly, non-unions and malunions following
fractures may lead to PTA. In regards to treatment of PTA, conservative management, including
activity modification, anti-inflammatory medications, ambulatory assist devices, and physical
therapy are exhausted before proceeding to surgical option. Surgical management ranges from
arthroscopic debridement to arthrodesis. Total knee arthroplasty is an option for the treatment of
end-stage PTA. Compared to TKA for patients with primary OA, TKA performed for PTA is
often more technically challenging due to previous surgeries and scarring, uses more hospital
resources, and incurs a higher cost. There are conflicting reports in the literature regarding the
short and long term outcomes of these surgeries, as well as associated perioperative
complications.
In a systematic review by Saleh et al in 2016, 16 studies (prospective and retrospective)
examined patients who underwent TKA for PTA due to fractures of the proximal tibia, patella,
and/or distal femur and assessed functional outcomes. The studies reported an improvement in
functional and knee scores of patients following TKA with increased range of motion (ROM)
and reduction of pain following surgery. The most commonly reported complications with TKA
included infection, stiffness, wound complications, intraoperative rupture of tendons, and
osteolysis/polyethylene wear. The overwhelming majority of these complications occurred
within the first 2 years following surgery. Six studies examined the survivorship of TKA with
subsequent revision for any reason as an endpoint. Compared to patients with osteoarthritis,
patients with PTA required more revisions, the majority for polyethylene wear. Although
associated with higher complication rates, TKA is an effective treatment for PTA, as it improves
ROM, pain and functional outcomes.
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Rheumatoid Arthritis
Total knee arthroplasty in patients with rheumatoid arthritis (RA) presents several unique
challenges. Patients with RA often have additional medical, anesthetic, and global
musculoskeletal problems that are not present in the patient with osteoarthritis. Regarding the
knee, these patients usually have osteopenia and may present with an array of bone and soft
tissue deformities, each of which can impact the initial success and long term durability of a total
knee replacement. Despite these potential difficulties, the early and long term results of total
knee arthroplasty in patients with rheumatoid arthritis have a reported success rate for in excess
of 85% at 10 years. The relative benefits of TKA were described in a 2015 study, by Dusad and
colleagues, that compared the impact of total knee revision in patients with RA and with OA
who were participants in the National Data Bank for Rheumatic Diseases and underwent such
surgery between 1999 and 2012. A smaller proportion of patients with RA than OA underwent
TKA (5.3% of 15,818 versus 10.2% of 3079 patients). The patients with RA had less
preoperative pain but more involvement of other joints, underwent TKA at a younger age, and
showed less improvement in most pain- and health-related quality of life measures, although
both of the latter groups exhibited benefit. Revision rates due to septic or aseptic loosening are
low. Problems with the patellofemoral articulation, including patellar instability, loosening,
fracture, and component failure, are a leading cause of the need for TKA reoperation. In a
prospective study of all TKAs from the Norwegian arthroplasty register, a 1.6-fold higher risk of
revision surgery due to infection was found in RA patients compared with OA patients. Removal
and delayed replacement of the knee prosthesis may result in the best functional results.
Fractures and Malunion/Nonunion of Fractures
Bohm et al completed a review considering the surgical treatment of displaced fractures
involving the knee in elderly, osteoporotic patients. The goals of treatment include pain control,
early mobilization, avoidance of complications and minimizing the need for further surgery.
Open reduction and internal fixation (ORIF) frequently results in loss of reduction, which can
result in post-traumatic arthritis and the occasional conversion to total knee replacement. TKA
after failed internal fixation is challenging, with modest functional outcomes and high
complication rates. TKA undertaken as treatment of the initial fracture has better results to late
TKA, but does not match the outcome of primary TKA without complications. Given the
relatively infrequent need for late TKA following failed fixation, ORIF is the preferred
management for most cases. Early TKA can be considered for those patients with pre-existing
arthritis, bicondylar femoral fractures, those who would be unable to comply with weightbearing restrictions, or where a single definitive procedure is required.
Primary cemented arthroplasty of the knee is a viable alternative to open reduction and internal
fixation (ORIF) for treatment of osteoporotic fractures about the knee. This permits early return
of knee function and weight bearing activity. Stemmed revision total knee arthroplasty implants
and techniques are needed, which can be associated with complications of late loosening and
periprosthetic fracture. However, for elderly sedentary patients who would not be expected to
outlive the durability of the arthroplasty and with fracture patterns in which ORIF may be
associated with poor outcomes, primary arthroplasty can be a favorable treatment option.
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Limb Salvage for Malignancy
The use of knee arthroplasty to reconstruct a knee following the diagnosis of a primary or
metastatic tumor has largely replaced amputation as the treatment of choice. In appropriate
candidates, arthroplasty can allow the individual to retain a higher level of function. In a
systematic review, Thambapillary and colleagues evaluated the longevity, complications and
functional outcomes associated with proximal femoral arthroplasty to treat primary or metastatic
tumors of the femur. The authors noted that in those with high-grade localized or metastatic
disease, knee arthroplasty provided relief of pain and good functional capacity and tended to
outlive the individual. In those with low-grade pathology, the limb salvage rate was reported at
over 90% following curative resection margins surgery.
Frink et al evaluated implant survival, late complications prompting reoperation and functional
outcome in long-term (greater than 5 years) survivors of bone neoplasms of the distal femur
treated with osteoarticular resection and segmental rotating hinge total knee arthroplasty.
Retrospectively reviewed were 83 patients who survived more than 5 years after the first
procedure. Seventy-four of the 83 patients have retained a mobile knee joint. At a median
follow-up of 146 months (range, 62-252 months), 22 patients required 26 additional procedures
for a prosthesis-specific event (n = 24) or tumor recurrence (n = 2) after reaching 5-year followup. Aseptic loosening (n = 7) and component breakage (n = 2) occurred between 5 and 10 years.
Polyethylene wear (n = 12) occurred only after 10 years. One late tumor recurrence at 62 months
prompted amputation. All other patients retained a mobile knee joint. Functional outcome was
excellent with a median Musculoskeletal Tumor Society score of 88% and a median Toronto
Extremity Severity Scale score of 94%. Patients with bone neoplasms who survive more than 5
years after limb salvage with a segmental rotating hinge total knee arthroplasty can expect to
retain a mobile knee joint and function consistently at a high level. The level of evidence for this
study is as follows: Therapeutic study, Level III-2 (retrospective cohort study).
Avascular Necrosis (Osteonecrosis)
After the femoral head, the knee is the second most frequent location for secondary osteonecrosis
(approximately 10% of the incidence of the hip). Osteonecrosis of the knee comprises two
separate disorders, primary spontaneous osteonecrosis which is often a self-limiting condition
and secondary osteonecrosis which is associated with risk factors and a poor prognosis.
Treatment recommendations often depend upon distinguishing between three pathologic
disorders: secondary osteonecrosis, spontaneous osteonecrosis of the knee (SPONK), and postarthroscopic osteonecrosis. The initial management of SPONK and post-arthroscopic
osteonecrosis is to manage nonsurgically. By contrast, nonsurgical management is not
recommended for secondary osteonecrosis, because approximately 80% of these patients will
progress to needing a total knee arthroplasty within six years. Joint-preserving procedures
include core decompression or percutaneous drilling and bone grafting of the lesion.
Despite early intervention with joint-preserving procedures, secondary osteonecrosis often
proceeds to degeneration of the joint requiring arthroplasty. Both unicompartmental and total
knee arthroplasties may be performed. In a study comparing total knee replacement before and
after 1985, significant improvement in outcome results was noted for total knee replacement
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after 1985 with 97% of patients having a good outcome as indicated by clinician-based
assessments and by a 3% revision rate.
Unicompartmental (Partial) Knee Replacements
Kim et al investigated the long-term clinical results and survival rate of minimally invasive
unicompartmental knee arthroplasty (UKA) by collecting cases that had been implanted more
than 10 years ago. One hundred and twenty-eight patients (166 cases) who underwent Oxford
phase 3 medial UKA using the minimally invasive surgery from January 2002 to December 2002
were selected. The mean age of the patients at the time of surgery was 61 years, and the duration
of the follow-up was minimum 10 years. Clinical and radiographic assessments were performed
using the Knee Society clinical rating system, and the survival analysis was done by the KaplanMeier method with 95% confidence interval (CI). The mean Knee Society knee and function
scores improved significantly from 53.8 points (range, 25 to 70 points) and 56.1 points (range, 35
to 80 points) preoperatively to 85.4 points (range, 58 to 100 points) and 80.5 points (range, 50 to
100 points) at 10-year follow-up, respectively (p < 0.001). Failures following the UKA occurred
in 16 cases (9.6%), and the mean time of the occurrence of the failure was 6.2 years after the
surgery. The 10-year survival rate was 90.5% (95% CI, 85.9 to 95.0) when failure was defined as
all the reoperations, whereas the 10-year survival rate was 93.4% (95% CI, 89.6 to 97.1) when
the cases in which only revision total knee arthroplasty was defined as failure. The results of this
study show outstanding functions of the knee joint and satisfactory 10-year survival rate after
minimally invasive UKA. Therefore, minimally invasive UKA could be a useful method in the
treatment of osteoarthritis in one compartment of knee joint.
Kristensen et al reported partial knee arthroplasty (PKA) has shown obvious advantages
compared to total knee arthroplasty, but survival of PKA from different institutions and registries
has differed. In a single institution, 695 consecutive Oxford medial PKAs were performed from
2002 to 2011 with mean follow-up of 4.6 years. The overall 10.7-year survival rate was 85.3%
(95% CI: 78.7%-90.0%), and no difference in survival for gender and age younger or older than
60 years was found. One year after PKA, 94.3% were very satisfied or satisfied, as were 93.6%
six years postoperatively. The revision rate was 7.3% (n=51), and the most common causes for
revision were progression of osteoarthritis (n=16), aseptic loosening (n=11), and pain without
loosening (n=10). Only 50% of patients revised for pain without loosening had a satisfactory
outcome.
Smith et al reported isolated unicompartmental knee arthritis is less common laterally than
medially. Lateral unicompartmental knee arthroplasty (UKA) constitutes only 1% of all knee
arthroplasty performed. Use of medial UKA is supported by several published series showing
good long-term survivorship and patient satisfaction, in large patient cohorts. Results of lateral
UKA however have been mixed. The authors presented the short and mid-term survivorship and
5-year clinical outcome of 101 lateral UKAs using a single prosthesis. Over a 9 year period, 100
patients who satisfied inclusion criteria underwent a lateral fixed-bearing unicompartmental
arthroplasty. American Knee Society (AKSS), Oxford Knee (OKS) and modified Western
Ontario McMaster Universities Arthritis Index (WOMAC) scores were completed preoperatively
and at 1, 2 and 5years postoperatively. Kaplan-Meier survival analysis was used to determine the
2-year and 5-year survivorship, using revision for any cause as end point. Survivorship was
98.7% and 95.5% at 2 and 5years respectively. 1 knee was revised for subsidence of the tibial
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component and 1 knee for progression of medial compartment osteoarthritis. Of a possible 35
knees in situ at 5 year follow-up, 33 knees were fully scored. Median AKSS, OKS and modified
WOMAC scores were 182, 41, and 16 respectively. The authors concluded the mid-term
survivorship and outcome scores at 5-years suggest that lateral unicompartmental knee
arthroplasty provides a valuable alternative to total joint replacement in selected patients with
isolated lateral tibio-femoral arthritis at mid-term follow-up.
Bolognesi et al assessed trends in the use of unicompartmental and total knee arthroplasty,
associated durations of hospital stay, and postoperative outcomes from a nationally
representative 5% sample of Medicare beneficiaries who were sixty-five years of age or older
and who had undergone either unilateral unicompartmental knee arthroplasty or unilateral total
knee arthroplasty from 2000 to 2009. The outcome measures were the rates of implant revision
or removal within five years and the rates of periprosthetic infection, thromboembolic events,
myocardial infarction, and all-cause mortality within one year. We conducted Kaplan-Meier
analyses to assess the cumulative incidence of unadjusted outcomes and used Cox proportionalhazards regression to understand the relative risks of the outcomes for each procedure. A total of
68,603 patients underwent unilateral total knee arthroplasty (n = 65,505) or unilateral
unicompartmental knee arthroplasty (n = 3098) from 2000 to 2009. The mean age was seventyfive years; 34% of the patients were men, and 92% were white. The procedure rate was twentyone times higher for total knee arthroplasty (597 per 100,000 person-years) than
unicompartmental knee arthroplasty (twenty-nine per 100,000 person-years). The use of total
knee arthroplasty increased 1.7-fold, and the use of unicompartmental knee arthroplasty
increased 6.2-fold. The mean length of stay (and standard deviation [SD]) was 3.9 ± 2.1 days for
total knee arthroplasty and 2.4 ± 1.7 days for unicompartmental knee arthroplasty. The five-year
revision rate was 3.7% for total knee arthroplasty and 8.0% for unicompartmental knee
arthroplasty. After multivariable adjustment, the risk of revision remained 2.4 times higher for
unicompartmental knee arthroplasty than for total knee arthroplasty (95% confidence interval
[CI] = 2.03 to 2.83). After multivariable adjustment, patients who underwent unicompartmental
knee arthroplasty had no significant differential one-year risk of infection (adjusted hazard ratio
[HR] = 0.74; 95% CI = 0.55 to 1.01), thromboembolic events (adjusted HR =0.86; 95% CI =
0.57 to 1.29), or mortality (adjusted HR = 0.75; 95% CI = 0.50 to 1.11). The authors concluded
although unicompartmental knee arthroplasty accounted for only 4.5% of the unilateral knee
replacements among Medicare beneficiaries, the use of this procedure has increased
dramatically. Compared with those who had total knee arthroplasty, patients who underwent
unicompartmental knee arthroplasty had higher revision rates but shorter durations of stay and
tended to have lower rates of perioperative complications. The authors noted these findings need
to be confirmed by studies that incorporate detailed clinical information.
Revision of Knee Arthroplasty
Per Hamiltion et al, the rate of TKA revisions has held steady at approximately 8-12%, the
overall number of cases has risen as the number of initial surgeries has increased. Complications
can occur at any time during the post-operative period. Early failure may be the result of
infection while later failures are due to device failure. As the mean life expectancy increased, the
number of individuals outliving their device has increased. Individuals undergoing TKA at age
47 are two times as likely to require revision as to die. In contrast, individuals greater than 77
years old at the time of TKA had a 90% chance of dying prior to requiring revision due to device
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failure. The most common causes of revision surgery, after device failure, are aseptic loosening,
and infections. Revision surgery varies in terms of the extent of revision needed. The procedure
may involve a relatively minor secondary patellar resurfacing and exchange of the tibial insert,
or may require implantation of constrained linked and mega prostheses.
Sharkey et al conducted a study to determine the frequency and cause of failure after total knee
arthroplasty and compare the results with those reported by a similar investigation conducted
10years ago by the same group. In this review, a total of 781 revision TKAs performed at a
single institution over the past 10 years were identified. The most common failure mechanisms
were: loosening (39.9%), infection (27.4%), instability (7.5%), periprosthetic fracture (4.7%),
and arthrofibrosis (4.5%). Infection was the most common failure mechanism for early revision
(<2years from primary) and aseptic loosening was the most common reason for late revision.
Polyethylene (PE) wear was no longer the major cause of failure. Compared to the previous
report, the percentage of revisions performed for polyethylene wear, instability, arthrofibrosis,
malalignment and extensor mechanism deficiency has decreased.
Pitta and colleagues sought to determine the mechanism of failure among primary total knee
arthroplasties performed at a single high volume. From May 2007 to December 2012, 18,065
primary TKAs performed on 16,083 patients at a single institution were recorded in a
prospective total joint arthroplasty registry with a minimum of 5-year follow-up. We
retrospectively reviewed patient charts to determine a cause of failure for primary TKAs. The
most common reasons for failure within 2 years after TKA were infection and stiffness. The
multivariable regression identified the following preoperative risk factors for TKA failure:
history of drug abuse (hazard ratio [HR] 4.68; P = 0.03), deformity/mechanical preoperative
diagnosis (HR 3.52; P < .01), having a constrained condylar knee implant over posteriorstabilized implant (HR 1.99; P < .01), post-traumatic/trauma preoperative diagnosis
(HR 1.78; P = .03), and younger age (HR 0.61; P < .01). These findings add to the growing data
that primary TKAs are no longer failing from polyethylene wear-related issues. This study
identified preoperative risk factors for failure of primary TKAs, which may be useful
information for developing strategies to improve outcomes following TKA.
Evidence of progressive and substantial bone loss alone is sufficient reason to consider revision
in advance of catastrophic prosthesis failure. Fracture or dislocation of the patella, instability of
the components or aseptic loosening, infection, and periprosthetic fractures are common reasons
for total knee revision.
U.S. Preventive Services Task Force Recommendations
Not applicable.

Key Words:
Total knee replacement, total knee arthroplasty, TKA, patella arthroplasty, degenerative joint
disease, DJD, knee osteoarthritis, unicompartmental knee replacement, partial knee replacement,
knee revision, avascular necrosis of knee, osteonecrosis of knee, post-traumatic arthritis
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Approved by Governing Bodies:
Knee replacement surgery is a procedure and therefore is not regulated by the FDA. However,
devices and instruments used during the surgery require FDA approval. See the following
website for additional information (product codes MBH, JWH, KRO):
www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm.

Benefit Application:
Coverage is subject to member’s specific benefits. Group specific policy will supersede this
policy when applicable.
ITS: Home Policy provisions apply.
FEP: Special benefit consideration may apply. Refer to member’s benefit plan. FEP does not
consider investigational if FDA approved and will be reviewed for medical necessity.

Current Coding:
CPT Codes:
27445
27446
27447

27486
27487

Arthroplasty, knee, hinge prosthesis (e.g., Walldius type)
Arthroplasty, knee, condyle and plateau; medial OR lateral
compartment
Arthroplasty, knee, condyle and plateau; medial AND lateral
compartments with or without patella resurfacing (total knee
arthroplasty)
Revision of total knee arthroplasty, with or without allograft; 1
component
Revision of total knee arthroplasty, with or without allograft;
femoral and entire tibial component
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Medical Policy Group, February 2018 (7): New policy addressing knee arthroplasty.
Medical Policy Administration Committee, March 2018
Available for comment March 2 through April 15, 2018 (extended to) April 30, 2018
This medical policy is not an authorization, certification, explanation of benefits, or a contract. Eligibility and benefits are determined on a caseby-case basis according to the terms of the member’s plan in effect as of the date services are rendered. All medical policies are based on (i)
research of current medical literature and (ii) review of common medical practices in the treatment and diagnosis of disease as of the date
hereof. Physicians and other providers are solely responsible for all aspects of medical care and treatment, including the type, quality, and levels
of care and treatment.
This policy is intended to be used for adjudication of claims (including pre-admission certification, pre-determinations, and pre-procedure
review) in Blue Cross and Blue Shield’s administration of plan contracts.
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