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Introduction 

Cartilage is tissue that covers the ends of bones where they come together to form joints. 
Cartilage allows the ends of the bones to move comfortably across each other as a joint flexes 
or rotates. A focal articular cartilage lesion is an area of damage to cartilage and possibly the 
bone beneath it. When cartilage is damaged, over time it can deteriorate to the point where all 
of the cartilage is worn away and the bone beneath is affected. This is known as a full thickness 
defect. Grafting a small amount of bone and cartilage is one way to treat severe or large areas of 
damage. The graft material can be taken from a person’s own tissue (this is known as an 
autograft) or from donor tissue (allograft). This policy discusses when cartilage grafting may be 
considered medically necessary. There are a number of other methods of using cartilage tissue 
to repair damage. This includes cutting cartilage into tiny pieces and placing it over the 
damaged area. These and other similar techniques are unproven and not covered. 

 

Note:   The Introduction section is for your general knowledge and is not to be taken as policy coverage criteria. The 
rest of the policy uses specific words and concepts familiar to medical professionals. It is intended for 
providers. A provider can be a person, such as a doctor, nurse, psychologist, or dentist. A provider also can 
be a place where medical care is given, like a hospital, clinic, or lab. This policy informs them about when a 
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service may be covered. 
 

Policy Coverage Criteria  

 

We will review for medical necessity these elective surgical procedures. 

We also will review the site of service for medical necessity. Site of service is defined as the 
location where the surgical procedure is performed, such as an off campus-outpatient hospital 
or medical center, an on campus-outpatient hospital or medical center, an ambulatory surgical 
center, or an inpatient hospital or medical center. 

Site of Service for 
Elective Surgical 
Procedures 

Medical Necessity 

Medically necessary sites 
of service: 
• Off campus-outpatient 

hospital/medical center 
• On campus-outpatient 

hospital/medical center 
• Ambulatory Surgical 

Center 

Certain elective surgical procedures will be covered in the most 
appropriate, safe, and cost- effective site. These are the 
preferred medically necessary sites of service for certain 
elective surgical procedures. 

Inpatient hospital/medical 
center 

Certain elective surgical procedures will be covered in the most 
appropriate, safe, and cost-effective site. This site is 
considered medically necessary only when the patient has a 
clinical condition which puts him or her at increased risk for 
complications including any of the following (this list may not 
be all inclusive): 
• Anesthesia Risk 

o ASA classification III or higher (see definition) 
o Personal history of complication of anesthesia 
o Documentation of alcohol dependence or history of 

cocaine use 
o Prolonged surgery (>3 hours) 

• Cardiovascular Risk 
o Uncompensated chronic heart failure (NYHA class III or IV) 
o Recent history of myocardial infarction (MI) (<3 months) 



Page | 3 of 25  ∞ 

Site of Service for 
Elective Surgical 
Procedures 

Medical Necessity 

o Poorly controlled, resistant hypertension* 
o Recent history of cerebrovascular accident (< 3 months) 
o Increased risk for cardiac ischemia (drug eluting stent 

placed < 1 year or angioplasty <90 days) 
o Symptomatic cardiac arrhythmia despite medication 
o Significant valvular heart disease 

• Liver Risk 
o Advance liver disease (MELD Score > 8)** 

• Pulmonary Risk 
o Chronic obstructive pulmonary disease (COPD) (FEV1 

<50%) 
o Poorly controlled asthma (FEV1 <80% despite treatment) 
o Moderate to severe obstructive sleep apnea (OSA)*** 

• Renal Risk 
o End stage renal disease (on dialysis) 

• Other 
o Morbid obesity (BMI ≥ 50) 
o Pregnancy 
o Bleeding disorder (requiring replacement factor, blood 

products, or special infusion product [DDAVP**** does not 
meet this criterion]) 

o Anticipated need for transfusion(s) 
 
Note:      * 3 or more drugs to control blood pressure 

** https://reference.medscape.com/calculator/meld-score-end-
stage-liver-disease 
*** Moderate-AHI≥15 and ≤ 30, Severe-AHI ≥30 
****DDAVP-Deamino-Delta-D-Arginine Vasopressin (Desmopressin) 

Inpatient hospital/medical 
center 

This site of service is considered NOT medically necessary for 
certain elective surgical procedures when the site of service 
criteria listed above are not met. 

 

https://reference.medscape.com/calculator/meld-score-end-stage-liver-disease
https://reference.medscape.com/calculator/meld-score-end-stage-liver-disease


Page | 4 of 25  ∞ 

Treatment Medical Necessity 
Osteochondral allografting Fresh osteochondral (human cadaver tissue) allografting may 

be considered medically necessary as a technique to repair: 
• Full-thickness chondral defects of the knee caused by acute or 

repetitive trauma when other cartilage repair techniques (e.g., 
microfracture, osteochondral autografting or autologous 
chondrocyte implantation) would be inadequate due to lesion 
size, location, or depth. 

• Large (area >1.5 cm2) or cystic (volume >3.0 cm3) 
osteochondral lesions of the talus when autografting would be 
inadequate due to lesion size, depth, or location. 

• Revision surgery after failed prior marrow stimulation for large 
(area >1.5 cm2) or cystic (volume >3.0 cm3) osteochondral 
lesions of the talus when autografting would be inadequate 
due to lesion size, depth or location 

 
Osteochondral allografting for all other joints is considered 
investigational. 

Osteochondral 
autografting  

Osteochondral autografting, using one or more cores of 
osteochondral tissue, may be considered medically necessary: 
• For the treatment of symptomatic full-thickness cartilage 

defects of the knee caused by acute or repetitive trauma in 
patients who have had an inadequate response to a prior 
surgical procedure, when all of the following have been met: 
o Adolescent patients should be skeletally mature with 

documented closure of growth plates (e.g., ≥15 years). 
Adult patients should be too young to be considered an 
appropriate candidate for total knee arthroplasty or other 
reconstructive knee surgery (e.g., ≤55 years) 

o Focal, full-thickness (grade III or IV) unipolar lesions on the 
weight-bearing surface of the femoral condyles, trochlea, or 
patella that are between 1.0 and 2.5 cm2 in size 

o Documented minimal to absent degenerative changes in 
the surrounding articular cartilage (Outerbridge grade II or 
less) and normal-appearing hyaline cartilage surrounding 
the border of the defect  

o Normal knee biomechanics or alignment and stability 
achieved concurrently with osteochondral grafting. 
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Treatment Medical Necessity 
• Large (area >1.5 cm2) or cystic (volume >3.0 cm3) 

osteochondral lesions of the talus 
• Revision surgery after failed marrow stimulation for 

osteochondral lesion of the talus. 
 
Osteochondral autografting for all other joints and any 
indications other than those listed above is considered 
investigational. 

 

Treatment Investigational 
Treatment of focal 
articular cartilage lesions 

Treatment of focal articular cartilage lesions with autologous 
minced or particulated cartilage (e.g., the Cartilage Autograft 
Implantation System (CAIS), the Reveille Cartilage Processor) is 
considered investigational. 
 
Treatment of focal articular cartilage lesions with allogeneic 
minced or particulated cartilage (e.g., BioCartilage, DeNovo 
Natural Tissue (NT) Graft) is considered investigational. 
 
Treatment of focal articular cartilage lesions with 
decellularized osteochondral allograft plugs (e.g., Chondrofix) 
is considered investigational. 
 
Treatment of focal articular cartilage lesions with reduced 
osteochondral allograft discs (e.g., ProChondrix, Cartiform) is 
considered investigational. 

 

Additional Information 
• If débridement is the only prior surgical treatment, consideration should be given to marrow-

stimulating techniques before osteochondral grafting is performed, particularly for lesions less 
than 1.5 cm2 in area or 3.0 cm3 in volume. 

• Severe obesity (e.g., body mass index >35 kg/m2) may affect outcomes due to the increased 
stress on weight-bearing surfaces of the joint.  

• Misalignment and instability of the joint are contraindications. Therefore, additional 
procedures, such as repair of ligaments or tendons or creation of an osteotomy for 
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Additional Information 
realignment of the joint, may be performed at the same time. In addition, meniscal allograft 
transplantation may be performed in combination, either concurrently or sequentially, with 
osteochondral allografting or osteochondral autografting. 

 

Documentation Requirements 
The patient’s medical records submitted for review should document that medical necessity 
criteria are met. The record should include clinical documentation of: 
• Diagnosis/condition 
• History and physical examination documenting the severity of the condition 
• Conservative care attempted with length of time attempted 
• Pertinent imaging reports 
• If procedure is planned as inpatient, indications supporting need for inpatient procedure 
 

Coding  

 

Code Description 
CPT 
27415 Osteochondral allograft, knee, open 

27416 Osteochondral autograft(s), knee, open (e.g., mosaicplasty) (includes harvesting of 
autograft[s]) 

28446 Open osteochondral autograft, talus (includes obtaining graft[s]) 

29866 Arthroscopy, knee, surgical; osteochondral autograft(s) (e.g., mosaicplasty) (includes 
harvesting of the autograft[s]) 

29867 Arthroscopy, knee, surgical; osteochondral allograft (e.g., mosaicplasty) 

Note:  CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). HCPCS 
codes, descriptions and materials are copyrighted by Centers for Medicare Services (CMS). 

 

Related Information  
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Definition of Terms 

American Society of Anesthesiologists (ASA) Score: 

ASA 1 A normal healthy patient. 
ASA 2 A patient with mild systemic disease. 
ASA 3 A patient with severe systemic disease. 
ASA 4 A patient with severe systemic disease that is a constant threat to life. 
ASA 5 A moribund patient who is not expected to survive.  

New York Heart Association (NYHA) Classification:  

Class I No symptoms and no limitation in ordinary physical activity, e.g., shortness of breath 
when walking, climbing stairs etc. 
Class II Mild symptoms (mild shortness of breath and/or angina) and slight limitation during 
ordinary activity.  
Class III Marked limitation in activity due to symptoms, even during less-than-ordinary 
activity, e.g., walking short distances (20–100 m). Comfortable only at rest.  
Class IV Severe limitations. Experiences symptoms even while at rest. Mostly bedbound 
patients 

 

Table 1. Outerbridge Classification 

Grade Pathology 
0 Normal cartilage 

I Softening and swelling of articular cartilage 

II Fragmentation and fissuring of articular cartilage affecting an area of less than 0.5 inches 

III Fragmentation and fissuring of articular cartilage affecting an area of greater than 0.5 inches 

IV Cartilage erosion to bone 

 

Consideration of Age 

The age range listed in this policy, 15 or older to 55 years of age, takes into consideration 
skeletal maturity and the age at which total knee replacements are considered. Skeletal maturity 
is reached in adolescence, and adults younger than 55 are generally considered unsuitable 
candidates for total knee replacement.  
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Evidence Review  

 

Description 

Osteochondral grafts are used to repair full-thickness chondral defects involving a joint. In the 
case of osteochondral autografts, one or more small osteochondral plugs are harvested from 
non-weight-bearing sites, usually from the knee, and press fit into a prepared site in the lesion. 
Osteochondral allografts are typically used for larger lesions. Autologous or allogeneic minced 
cartilage, decellularized osteochondral allograft plugs, and reduced osteochondral allograft discs 
are also being evaluated as a treatment of articular cartilage lesions. 

 

Background 

Articular Cartilage Lesions 

Damaged articular cartilage can be associated with pain, loss of function, and disability, and can 
lead to debilitating osteoarthrosis over time. These manifestations can severely impair an 
individual’s activities of daily living and quality of life. The vast majority of osteochondral lesions 
occur in the knee with the talar dome and capitulum being the next most frequent sites. The 
most common locations of lesions are the medial femoral condyle (69%), followed by the 
weight-bearing portion of the lateral femoral condyle (15%), the patella (5%), and trochlear 
fossa.1 Talar lesions are reported to be about 4% of osteochondral lesions.2  

 

Treatment 

There are two main goals of conventional therapy for patients who have significant focal defects 
of the articular cartilage: symptom relief and articular surface restoration.  

First, there are procedures intended primarily to achieve symptomatic relief: débridement 
(removal of debris and diseased cartilage) and rehabilitation. Second, there are procedures 
intended to restore the articular surface. Treatments may be targeted to the focal cartilage 
lesion, and most such treatments induce local bleeding, fibrin clot formation, and resultant 
fibrocartilage growth. These marrow stimulation procedures include microfracture, abrasion 
arthroplasty, and drilling, all of which are considered standard therapies.  
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Microfracture 

Microfracture is an arthroscopic procedure in which a small pick creates a network of holes at 
the base of the articular cartilage lesion, allowing blood into the injured area to form clots and 
subsequent fibrocartilage growth. Mithoefer et al (2009) examined the efficacy of the 
microfracture technique for articular cartilage lesions of the knee in a systematic review.3 
Twenty-eight studies (total N=3122 patients) were selected; six studies were randomized 
controlled trials (RCTs). Microfracture was found to improve knee function in all studies during 
the first 24 months after the procedure, but the reports on durability were conflicting. Solheim 
et al (2016) reported on a prospective longitudinal study of 110 patients and found that, at a 
mean of 12 years (range, 10-14 years) after microfracture, 45.5% of patients had poor outcomes, 
including 43 patients who required additional surgery.4 The size of the lesion has also been 
shown to affect outcomes following marrow stimulation procedures. 

 

Abrasion and Drilling 

Abrasion and drilling are techniques to remove damaged cartilage. Instead of a drill, high-speed 
burrs are used in the abrasion procedure. 

Fibrocartilage is generally considered to be less durable and mechanically inferior to the original 
articular cartilage. Thus, various strategies for chondral resurfacing with hyaline cartilage have 
been investigated. Alternatively, treatments of very extensive and severe cartilage defects may 
resort to complete replacement of the articular surface either by osteochondral allotransplant or 
artificial knee replacement. 

 

Osteochondral Grafting 

Autologous or allogeneic grafts of osteochondral or chondral tissue have been proposed as 
treatment alternatives for patients who have clinically significant, symptomatic, focal defects of 
the articular cartilage. It is hypothesized that the implanted graft’s chondrocytes retain features 
of hyaline cartilage that are similar in composition and property to the original articulating 
surface of the joint. If true, the restoration of a hyaline cartilage surface might restore the 
integrity of the joint surface and promote long-term tissue repair, thereby improving function 
and delaying or preventing further deterioration. 

Both fresh and cryopreserved allogeneic osteochondral grafts have been used with some 
success. However, cryopreservation decreases the viability of cartilage cells, and fresh allografts 
may be difficult to obtain and create concerns regarding infectious diseases. As a result, 
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autologous osteochondral grafts have been investigated as an option to increase the survival 
rate of the grafted cartilage and to eliminate the risk of disease transmission. Autologous grafts 
are limited by the small number of donor sites; thus, allografts are typically used for larger 
lesions. In an effort to extend the amount of the available donor tissue, investigators have used 
multiple, small osteochondral cores harvested from non-weight-bearing sites in the knee for 
treatment of full-thickness chondral defects. Several systems are available for performing this 
procedure: the Mosaicplasty System (Smith and Nephew), the OATS (Osteochondral Autograft 
Transfer System; Arthrex), and the COR and COR2 systems (DePuy Mitek). Although 
mosaicplasty and autologous osteochondral transplantation (AOT) may use different 
instrumentation, the underlying mode of repair is similar (i.e., use of multiple osteochondral 
cores harvested from a non-weight-bearing region of the femoral condyle and autografted into 
the chondral defect). These terms have been used interchangeably to describe the procedure.  

Preparation of the chondral lesion involves débridement and preparation of recipient tunnels. 
Multiple individual osteochondral cores are harvested from the donor site, typically from a 
peripheral non-weight-bearing area of the femoral condyle. Donor plugs range from 6 to 10 mm 
in diameter. The grafts are press fit into the lesion in a mosaic-like fashion into the same-sized 
tunnels. The resultant surface consists of transplanted hyaline articular cartilage and 
fibrocartilage, which is thought to provide “grouting” between the individual autografts. 
Mosaicplasty or autologous osteochondral transplantation may be performed with either an 
open approach or arthroscopically. Osteochondral autografting has also been investigated as a 
treatment of unstable osteochondritis dissecans lesions using multiple dowel grafts to secure 
the fragment. While osteochondral autografting is primarily performed on the femoral condyles 
of the knee, osteochondral grafts have been used to repair chondral defects of the patella, tibia, 
and ankle. With osteochondral autografting, the harvesting and transplantation can be 
performed during the same surgical procedure. Technical limitations of osteochondral 
autografting are difficulty in restoring concave or convex articular surfaces, the incongruity of 
articular surfaces that can alter joint contact pressures, short-term fixation strength and load-
bearing capacity, donor-site morbidity, and lack of peripheral integration with peripheral 
chondrocyte death. 

Reddy et al (2007) evaluated donor-site morbidity in 11 of 15 patients who had undergone graft 
harvest from the knee (mean, 2.9 plugs) for treatment of osteochondral lesions of the talus.5 At 
an average 47-month follow-up (range, 7-77 months), 5 patients were rated as having an 
excellent Lysholm Knee Scale score (95-100 points), 2 as good (84-94 points), and 4 as poor 
(≤64 points). The reported knee problems were instability in daily activities, pain after walking 
one mile or more, slight limp, and difficulty squatting. Hangody et al (2001) reported that some 
patients had slight or moderate complaints with physical activity during the first postoperative 
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year but there was no long-term donor-site pain in a series of 36 patients evaluated 2 to 7 years 
after autologous osteochondral transplantation.6  

Filling defects with minced or particulated articular cartilage (autologous or allogeneic) is 
another single-stage procedure being investigated for cartilage repair. The Cartilage Autograft 
Implantation System (CAIS; Johnson & Johnson) harvests cartilage and disperses chondrocytes 
on a scaffold in a single-stage treatment. The Reveille® Cartilage Processor (Exactech Biologics) 
has a high-speed blade and sieve to cut autologous cartilage into small particles for 
implantation. BioCartilage® (Arthrex) consists of a micronized allogeneic cartilage matrix that is 
intended to provide a scaffold for microfracture. DeNovo NT® Graft (Natural Tissue Graft) is 
produced by ISTO Technologies and distributed by Zimmer. DeNovo NT® consists of manually 
minced cartilage tissue pieces obtained from juvenile allograft donor joints. The tissue 
fragments are mixed intraoperatively with fibrin glue before implantation in the prepared lesion. 
It is thought that mincing the tissue helps both with cell migration from the extracellular matrix 
and with fixation.  

A minimally processed osteochondral allograft (Chondrofix®; Zimmer) is now available. 
Chondrofix is composed of decellularized hyaline cartilage and cancellous bone; it can be used 
“off the shelf” with precut cylinders (7-15 mm). Multiple cylinders may be used to fill a larger 
defect in a manner similar to autologous osteochondral transplantation or mosaicplasty. 

ProChondrix® (AlloSource) and Cartiform® (Arthrex) are wafer-thin allografts where the bony 
portion of the allograft is reduced. The discs are laser etched or porated and contain hyaline 
cartilage with chondrocytes, growth factors, and extracellular matrix proteins. ProChondrix is 
available in dimensions from 7 to 20 mm and is stored fresh for a maximum of 28 days. 
Cartiform is cut to the desired size and shape and is stored frozen for a maximum of two years. 
The osteochondral discs are typically inserted after microfracture and secured in place with fibrin 
glue and/or sutures. 

Autologous chondrocyte implantation is another method of cartilage repair involving the 
harvesting of normal chondrocytes from normal non-weight-bearing articular surfaces, which 
are then cultured and expanded in vitro and implanted back into the chondral defect. 
Autologous chondrocyte implantation techniques are discussed in a separate medical policy 
(see Related Policies). 
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Summary of Evidence 

Knee Lesions 

For individuals who have full-thickness articular cartilage lesions of the knee who receive an 
osteochondral autograft, the evidence includes randomized controlled trials (RCTs), systematic 
reviews of RCTs, and longer term observational studies. Relevant outcomes are symptoms, 
functional outcomes, quality of life, and treatment-related morbidity. Several systematic reviews 
have evaluated osteochondral autografting for cartilage repair in the short- and mid-term. 
Compared with abrasion techniques (e.g., microfracture, drilling), there is evidence that 
autologous osteochondral autografting decreases failure rates and improves outcomes in 
patients with medium-size lesions (e.g., 2-6 cm2) when measured at longer follow-up. This is 
believed to be due to the higher durability of hyaline cartilage compared with fibrocartilage 
from abrasion techniques. There appears to be a relatively narrow range of lesion size for which 
osteochondral autografting is most effective. The best results have also been observed with 
lesions on the femoral condyles, although treatment of lesions on the trochlea and patella may 
also improve outcomes. Correction of malalignment is important for success of the procedure. 
The evidence suggests that osteochondral autografting may be considered an option for 
moderate-sized symptomatic full-thickness chondral lesions of the femoral condyle, trochlea, or 
patella. The evidence is sufficient to determine that the technology results in an improvement in 
the net health outcome. 

For individuals who have full-thickness articular cartilage lesions of the knee when autografting 
would be inadequate due to lesion size, location, or depth who receive a fresh osteochondral 
allograft, the evidence includes case series. Relevant outcomes are symptoms, functional 
outcomes, quality of life, and treatment-related morbidity. Due to the lack of alternatives, this 
procedure may be considered a salvage operation in younger patients for full-thickness 
chondral defects of the knee caused by acute or repetitive trauma when other cartilage repair 
techniques (e.g., microfracture, osteochondral autografting, autologous chondrocyte 
implantation) would be inadequate due to lesion size, location, or depth. The evidence is 
sufficient to determine that the technology results in an improvement in the net health 
outcome.  

 

Ankle Lesions 

For individuals who have primary full-thickness articular cartilage lesions of the ankle less than 
1.5 cm2 who receive an autologous osteochondral transplantation, the evidence includes 
observational studies and a systematic review of these studies. Relevant outcomes are 
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symptoms, functional outcomes, quality of life, and treatment-related morbidity. A systematic 
review found similar improvements in outcomes following microfracture and autologous 
osteochondral transplantation. Given the success of marrow stimulation procedures for smaller 
lesions (<1.5 cm2) and the increase in donor-site morbidity with graft harvest from the knee, 
current evidence does not support the use of autologous osteochondral transplantation as a 
primary treatment for smaller articular cartilage lesions of the ankle. The evidence is insufficient 
to determine that the technology results in an improvement in the net health outcome. 

For individuals who have large (area >1.5 cm2) or cystic (volume >3.0 cm3) full-thickness articular 
cartilage lesions of the ankle who receive an osteochondral autograft, the evidence includes an 
RCT and several observational studies. Relevant outcomes are symptoms, functional outcomes, 
quality of life, and treatment-related morbidity. An RCT in patients with large lesions found 
similar efficacy for autologous osteochondral transplantation, marrow stimulation, and 
arthroplasty at two-year follow-up. Longer term results were not reported in the RCT. However, 
observational studies with longer term follow-up (four to five years) have shown favorable 
results for patients with large or cystic lesions receiving osteochondral autograft transplantation. 
Limitations of the published evidence preclude determining the effects of the technology on 
health outcomes. Studies on the standard treatment for ankle lesions, marrow stimulation, have 
reported positive outcomes for patients with small lesions of the ankle (<1.5 cm2) but have 
generally reported high failure rates for patients with large (>1.5 cm2) lesions. The evidence is 
sufficient to determine that the technology results in an improvement in the net health 
outcome. 

For individuals who have osteochondral lesions of the ankle that have failed primary treatment 
who receive an osteochondral autograft, the evidence includes two nonrandomized comparative 
trials and several case series. Relevant outcomes are symptoms, functional outcomes, quality of 
life, and treatment-related morbidity. The best evidence for revision autologous osteochondral 
transplantation comes from a nonrandomized comparative study that found better outcomes 
with autologous osteochondral transplantation than with repeat marrow stimulation. This 
finding is supported by case series that have indicated good-to-excellent results at mid-term 
and longer-term follow-up with revision autologous osteochondral transplantation. The 
evidence is sufficient to determine that the technology results in an improvement in the net 
health outcome.  

For individuals who have primary full-thickness articular cartilage lesions of the ankle less than 
1.5 cm2 who receive a fresh osteochondral allograft, there is little evidence. Relevant outcomes 
are symptoms, functional outcomes, quality of life, and treatment-related morbidity. Because 
microfracture is effective as a primary treatment for lesions less than 1.5 cm2 and autologous 
osteochondral transplantation is effective as a revision procedure, use of allograft for small 
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primary cartilage lesions has not been reported. The evidence is insufficient to determine that 
the technology results in an improvement in the net health outcome. 

For individuals who have large (area >1.5 cm2) or cystic (volume >3.0 cm3) cartilage lesions of 
the ankle when autografting would be inadequate who receive a fresh osteochondral allograft, 
the evidence includes a small number of patients in an RCT and systematic reviews of case 
series. Relevant outcomes are symptoms, functional outcomes, quality of life, and treatment-
related morbidity. The majority of patients in the RCT were patients with revision osteochondral 
lesions, so conclusions about the few patients with primary lesions could not be made. The 
systematic review of case series reported improvements in ankle scores and decreases in pain 
scores, though 25% of patients needed additional surgery and 13% experienced either graft 
nonunion, resorption, or symptom persistence in one systematic review. For particularly large 
lesions, marrow stimulation techniques have been found to be ineffective and obtaining an 
adequate volume of autograft may cause significant morbidity. For these reasons, osteochondral 
allografts may be a considered option for large lesions of the ankle. For these reasons, 
osteochondral allografts may be a considered option for large lesions of the ankle. The evidence 
is sufficient to determine that the technology results in an improvement in the net health 
outcome. 

For individuals who have revision osteochondral lesions of the ankle when autografting would 
be inadequate, who receive a fresh osteochondral allograft, the evidence includes an RCT.  
Relevant outcomes are symptoms, functional outcomes, quality of life, and treatment-related 
morbidity. Most of the patients in the RCT had failed a prior microfracture. The RCT found that 
outcomes were statistically similar with osteochondral allografts compared with autografts. 
However, failure rates due to nonunion were higher in patients in the allograft group compared 
with patients in the autograft group. For particularly large lesions, marrow stimulation 
techniques have been found to be ineffective and obtaining an adequate volume of autograft 
may cause significant morbidity. For these reasons, osteochondral allografts may be a 
considered option for revision of large lesions of the ankle. The evidence is sufficient to 
determine that the technology results in an improvement in the net health outcome. 

 

Elbow Lesions 

For individuals who have full-thickness articular cartilage lesions of the elbow who receive an 
osteochondral autograft, the evidence includes a meta-analysis of case series. Relevant 
outcomes are symptoms, functional outcomes, quality of life, and treatment-related morbidity. 
Osteochondritis dissecans of the elbow typically occurs in patients who play baseball or do 
gymnastics. Although the meta-analysis suggested a benefit of osteochondral autographs 
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compared with débridement or fixation, RCTs are needed to determine the effects of the 
procedure with greater certainty. The evidence is insufficient to determine that the technology 
results in an improvement in the net health outcomes. 

 

Shoulder Lesions 

For individuals who have full-thickness articular cartilage lesions of the shoulder who receive an 
autologous osteochondral autograft, the evidence includes a case series. Relevant outcomes are 
symptoms, functional outcomes, quality of life, and treatment-related morbidity. Evidence on 
osteochondral autografting for the shoulder is very limited. The evidence is insufficient to 
determine that the technology results in an improvement in the net health outcome. 

 

Knee, Ankle, Elbow, or Shoulder Lesions  

For individuals who have full-thickness articular cartilage lesions of the knee, ankle, elbow, or 
shoulder who receive autologous or allogeneic minced or particulated articular cartilage, the 
evidence includes a small RCT and small case series. Relevant outcomes are symptoms, 
functional outcomes, quality of life, and treatment-related morbidity. The evidence on 
autologous minced cartilage includes a small RCT. The evidence on allogeneic juvenile minced 
cartilage includes a few small case series. The case series have suggested an improvement in 
outcomes compared with preoperative measures, but there is also evidence of subchondral 
edema, nonhomogenous surface, graft hypertrophy, and delamination. For articular cartilage 
lesions of the knee, further evidence, preferably from RCTs, is needed to evaluate the effect on 
health outcomes compared with other procedures. There are fewer options for articular cartilage 
lesions of the ankle. However, further study in a larger number of patients is needed to assess 
the short- and long-term effectiveness of this technology. The evidence is insufficient to 
determine that the technology results in an improvement in the net health outcome. 

 

For individuals who have full-thickness articular cartilage lesions of the knee, ankle, elbow, or 
shoulder who receive decellularized osteochondral allograft plugs, the evidence includes small 
case series. Relevant outcomes are symptoms, functional outcomes, quality of life, and 
treatment-related morbidity. The case series reported delamination of the implants, and high 
failure rates. The evidence is insufficient to determine that the technology results in an 
improvement in the net health outcome. 
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For individuals who have full-thickness articular cartilage lesions of the knee, ankle, elbow, or 
shoulder who receive reduced osteochondral allograft discs, the evidence includes very small 
case series. Relevant outcomes are symptoms, functional outcomes, quality of life, and 
treatment-related morbidity. The evidence is insufficient to determine that the technology 
results in an improvement in the net health outcome. 

 

Ongoing and Unpublished Clinical Trials 

Some currently ongoing and unpublished trials that might influence this review are listed in 
Table 1. 

 

Table 1. Summary of Key Trials  

NCT No. Trial Name Planned 
Enrollment 

Completion 
Date 

Ongoing 
NCT01329445a Post Market, Longitudinal Data Collection Study of 

DeNovo NT for Articular Cartilage Defects of the Knee  
160 Dec 2021 

NCT01670617a A Stratified, Post-Market Study of DeNovo NT for the 
Treatment of Femoral and Patellar Articular Cartilage 
Lesions of the Knee 

90 Dec 2021 

NCT04744402a A Multi-Center, Active-Controlled, Open-Label, Phase 2 
Trial to Compare the Efficacy and Safety of CartiLife®, and 
Microfracture for Patients With Articular Cartilage Defects 
in the Knee 

50 Dec 2023 

NCT04296487 Introduction of Autologous Chondrocyte Implantation 
Procedure for the Treatment of Chondral Defect in the 
Knee 

100 Sep 2025 

NCT03219307a Safety and Efficacy of NOVOCART 3D in the Treatment of 
Articular Cartilage Defects Following Failure on 
Microfracture 

30 Dec 2028 

NCT01656902a A Prospective Randomized Controlled Multicenter Phase-
III Clinical Study to Evaluate the Safety and Effectiveness of 
NOVOCART® 3D Plus Compared to the Standard 
Procedure Microfracture in the Treatment of Articular 
Cartilage Defects of the Knee 

263 Jun 2023 

Unpublished 

https://www.clinicaltrials.gov/ct2/show/NCT01329445?term=NCT01329445&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT01670617?term=NCT01670617&rank=1
https://clinicaltrials.gov/ct2/show/NCT04744402?term=NCT04744402&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT04296487?term=NCT04296487&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT03219307?term=NCT03219307&draw=2&rank=1
https://clinicaltrials.gov/ct2/show/NCT01656902?term=NCT01656902&draw=2&rank=1


Page | 17 of 25  ∞ 

NCT No. Trial Name Planned 
Enrollment 

Completion 
Date 

NCT01347892a Post Market, Longitudinal Data Collection Study of 
Articular Cartilage Lesions in the Ankle Treated With 
DeNovo(R) NT  

205 Sep 2019 
(unknown) 

NCT: national clinical trial 
a Denotes industry-sponsored or cosponsored trial 

 

Clinical Input from Physician Specialty Societies and Academic Medical 
Centers 

While the various physician specialty societies and academic medical centers may collaborate 
with and make recommendations during this process, through the provision of appropriate 
reviewers, input received does not represent an endorsement or position statement by the 
physician specialty societies or academic medical centers, unless otherwise noted.  

 

2017 Input 

In response to requests, clinical input on osteochondral autografts improves for treating focal 
articular cartilage lesions in the ankle and elbow was received from three respondents, including 
two specialty society-level response and one physician from one health system, while this policy 
was under review in 2017.  

Input obtained in 2017 supports the following indications: 

• Use of osteochondral autograft for: 

o Primary treatment of large (area >1.5 cm2) or cystic (volume >3.0 cm3) osteochondral 
lesion of the talus. 

o Revision surgery after failed marrow stimulation for osteochondral lesion of the talus. 

• Use of fresh osteochondral allograft for: 

o Primary treatment of large (area >1.5 cm2) or cystic (volume >3.0 cm3) osteochondral 
lesion of the talus when autografting would be inadequate due to lesion size, depth, or 
location. 

https://www.clinicaltrials.gov/ct2/show/NCT01347892?term=NCT01347892&rank=1
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o Revision surgery for osteochondral lesions of the talus when autografting would be 
inadequate due to lesion size, depth, or location. 

Thus, the above indications may be considered medically necessary considering the suggestive 
evidence and clinical input support. 

However, the clinical input does not support whether the following indication provides a 
clinically meaningful improvement in the net health outcome or is consistent with generally 
accepted medical practice. 

• Use of osteochondral grafts in the elbow. 

Thus, the above indication may be considered investigational. 

 

2011 Input 

In response to requests, input was received from three academic medical centers while this 
policy was under review in 2011. Input generally agreed with the stated criteria for 
osteochondral grafting, except the following: input was mixed on the requirement for an 
inadequate response to a prior surgical procedure, the size of the lesion, and the requirement 
for an absence of meniscal pathology. Input was also mixed on the investigational status of 
osteochondral grafts in other joints, including the patellar and talar joints, and for the use of 
autologous minced cartilage. 

 

Practice Guidelines and Position Statements 

Guidelines or position statements will be considered for inclusion if they were issued by, or 
jointly by, a U.S. professional society, an international society with U.S. representation, or 
National Institute for Health and Care Excellence (NICE). Priority will be given to guidelines that 
are informed by a systematic review, include strength of evidence ratings, and include a 
description of management of conflict of interest. 
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Ankle 

American Orthopaedic Foot and Ankle Society 

In 2018, the American Orthopaedic Foot and Ankle Society (AOFAS) issued a position statement 
on the use of osteochondral transplantation for the treatment of osteochondral lesions of the 
talus.61 In the statement, the Society "endorses the use of osteochondral autograft and allograft 
transplantation for the treatment of osteochondral lesion of the talus, especially large diameter 
lesions, cystic lesions, and those that have failed previous surgical treatment. AOFAS does not 
consider these procedures to be experimental in a patient population that has failed 
nonoperative management." 

 

International Consensus Group on Cartilage Repair of the Ankle 

In 2017, the International Consensus Group on Cartilage Repair of the Ankle convened to review 
the best available evidence and develop consensus statements to guide management of 
patients needing cartilage repair of the ankle.62 The Consensus Group, consisting of 75 experts 
from 25 countries, acknowledged that evidence in the field of cartilage repair of the ankle is 
both low quality and at low levels. One topic addressed by the Consensus Group was the use of 
osteochondral allografts. Through a process based on the Delphi method of achieving 
consensus, the following recommendations were issued: 

• Osteochondral allograft plugs may be preferred over autografts in the following conditions: 
lesions >1.5 cm; knee osteoarthritis; history of knee infection; patients expressing concern of 
donor site morbidity of the knee. (grade of evidence: prospective cohort study) 

• The source of osteochondral allograft plugs for the ankle should come from the ankle, not 
the knee. (grade of evidence: basic science) 

• There is an absence of clinical evidence and clinical experience for the use of decellularized 
osteochondral allograft plugs. 

• The preferred type of allograft for the ankle is fresh, not frozen. (grade of evidence: basic 
science) 
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Elbow 

American Academy of Orthopaedic Surgeons 

In 2010, the American Academy of Orthopaedic Surgeons (AAOS), released guidelines on the 
diagnosis and treatment of osteochondritis dissecans. In the guidelines, AAOS was unable to 
recommend for or against a specific cartilage repair technique in symptomatic skeletally 
immature or mature patients with an unsalvageable osteochondritis dissecans lesion.63,64 

In 2010 an AAOS review of articular cartilage restoration methods stated that “osteochondral 
autografting is generally used for smaller focal lesions of the femoral condyle no greater than 
1.5 to 2 cm.”65  

 

Knee 

National Institute for Health and Care Excellence 

In 2018, the National Institute for Health and Care Excellence issued a new guidance on 
mosaicplasty for symptomatic articular cartilage defects of the knee (IPG607).66 The guidance 
states that the evidence for safety and efficacy of mosaicplasty for knee cartilage defects is 
adequate to support the use of the procedure. 

 

Medicare National Coverage 

There is no national coverage determination. 

 

Regulatory Status 

The U. S. Food and Drug Administration (FDA) regulates human cells and tissues intended for 
implantation, transplantation, or infusion through the Center for Biologics Evaluation and 
Research, under Code of Federal Regulation title 21, parts 1270 and 1271. Osteochondral grafts 
are included in these regulations. 

DeNovo® ET Live Chondral Engineered Tissue Graft (Neocartilage) is marketed by ISTO 
Technologies outside of the United States. The Food and Drug Administration approved ISTO’s 
investigational new drug application for Neocartilage in 2006, which allowed ISTO to pursue 
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phase 3 clinical trials of the product in human subjects. However, ISTO’s clinical trial for 
Neocartilage was terminated due to poor enrollment as of August 31, 2017. 
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History  

 

Date Comments 
08/01/20 New policy, approved July 14, 2020. Policy replaces 7.01.570. Policy updated with 

literature review through February 11, 2020; no references added. Policy statements 
unchanged.  

07/01/21 Annual Review, approved June 1, 2021. Policy updated with literature review through 
March 5, 2021; references added. Policy statements unchanged. 
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Date Comments 
07/01/22 Annual Review, approved June 13, 2022. Policy updated with literature review through 

March 8, 2022; references added. Policy statements unchanged. 

 

Disclaimer: This medical policy is a guide in evaluating the medical necessity of a particular service or treatment. The 
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All Rights Reserved. 
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provide these services or discriminated in another way on the basis of race, color, national origin, age, disability, sex, gender identity, or sexual orientation, 
you can file a grievance with: Civil Rights Coordinator ─ Complaints and Appeals, PO Box 91102, Seattle, WA 98111, Toll free: 855-332-4535, Fax: 425-918-5592, 
TTY: 711, Email AppealsDepartmentInquiries@Premera.com. You can file a grievance in person or by mail, fax, or email. If you need help filing a 
grievance, the Civil Rights Coordinator is available to help you. You can also file a civil rights complaint with the U.S. Department of Health and Human 
Services, Office for Civil Rights, electronically through the Office for Civil Rights Complaint Portal, available at https://ocrportal.hhs.gov/ocr/portal/lobby.jsf, 
or by mail or phone at: U.S. Department of Health and Human Services, 200 Independence Ave SW, Room 509F, HHH Building, Washington, D.C. 20201, 
1-800-368-1019, 800-537-7697 (TDD). Complaint forms are available at http://www.hhs.gov/ocr/office/file/index.html.  

Washington residents: You can also file a civil rights complaint with the Washington State Office of the Insurance Commissioner, electronically through 
the Office of the Insurance Commissioner Complaint Portal available at https://www.insurance.wa.gov/file-complaint-or-check-your-complaint-status, or by 
phone at 800-562-6900, 360-586-0241 (TDD). Complaint forms are available at https://fortress.wa.gov/oic/onlineservices/cc/pub/complaintinformation.aspx.  

Alaska residents: Contact the Alaska Division of Insurance via email at insurance@alaska.gov, or by phone at 907-269-7900 or 1-800-INSURAK (in-state, 
outside Anchorage). 

Language Assistance 

ATENCIÓN: si habla español, tiene a su disposición servicios gratuitos de asistencia lingüística. Llame al 800-722-1471 (TTY: 711). 

PAUNAWA: Kung nagsasalita ka ng Tagalog, maaari kang gumamit ng mga serbisyo ng tulong sa wika nang walang bayad. Tumawag sa 800-722-1471 (TTY: 711). 

注意：如果您使用繁體中文，您可以免費獲得語言援助服務。請致電 800-722-1471 (TTY：711）。 

CHÚ Ý: Nếu bạn nói Tiếng Việt, có các dịch vụ hỗ trợ ngôn ngữ miễn phí dành cho bạn.  Gọi số 800-722-1471 (TTY: 711). 

주의: 한국어를 사용하시는 경우, 언어 지원 서비스를 무료로 이용하실 수 있습니다. 800-722-1471 (TTY: 711) 번으로 전화해 주십시오. 

ВНИМАНИЕ: Если вы говорите на русском языке, то вам доступны бесплатные услуги перевода. Звоните 800-722-1471 (телетайп: 711). 

LUS CEEV: Yog tias koj hais lus Hmoob, cov kev pab txog lus, muaj kev pab dawb rau koj. Hu rau 800-722-1471 (TTY: 711). 

MO LOU SILAFIA: Afai e te tautala  Gagana fa'a Sāmoa, o loo iai auaunaga  fesoasoan, e fai fua e leai se totogi, mo oe, Telefoni mai: 800-722-1471 (TTY: 711). 

ໂປດຊາບ: ຖ້າວ່າ ທ່ານເວ ້ າພາສາ ລາວ, ການບໍລິການຊ່ວຍເຫ ຼື ອດ້ານພາສາ, ໂດຍບ່ໍເສັຽຄ່າ, ແມ່ນມີພ້ອມໃຫ້ທ່ານ. ໂທຣ 800-722-1471 (TTY: 711). 

注意事項：日本語を話される場合、無料の言語支援をご利用いただけます。800-722-1471 （TTY:711）まで、お電話にてご連絡ください。 

PAKDAAR: Nu saritaem ti Ilocano, ti serbisyo para ti baddang ti lengguahe nga awanan bayadna, ket sidadaan para kenyam.  Awagan ti 800-722-1471 (TTY: 711). 

УВАГА! Якщо ви розмовляєте українською мовою, ви можете звернутися до безкоштовної служби мовної підтримки.  Телефонуйте за 

номером 800-722-1471 (телетайп:  711). 

ប្រយ័ត្ន៖  បរើសិនជាអ្នកនិយាយ ភាសាខ្មែរ, បសវាជំនួយខ្ននកភាសា បោយមិនគិត្ឈ្ន លួ គឺអាចមានសំរារ់រំបរ ើអ្នក។  ចូរ ទូរស័ព្ទ   800-722-1471 (TTY: 711)។ 

ማስታወሻ:  የሚናገሩት ቋንቋ ኣማርኛ ከሆነ የትርጉም እርዳታ ድርጅቶች፣ በነጻ ሊያግዝዎት ተዘጋጀተዋል፡ ወደ ሚከተለው ቁጥር ይደውሉ 800-722-1471 (መስማት ለተሳናቸው: 711). 

XIYYEEFFANNAA: Afaan dubbattu Oroomiffa, tajaajila gargaarsa afaanii, kanfaltiidhaan ala, ni argama. Bilbilaa 800-722-1471 (TTY: 711). 

 (. 711)رقم هاتف الصم والبكم:    800-722-1471:  إذا كنت تتحدث اذكر اللغة، فإن خدمات المساعدة اللغوية تتوافر لك بالمجان.  اتصل برقم  ملحوظة

ਧਿਆਨ ਧਿਓ: ਜੇ ਤੁਸੀਂ ਪੰਜਾਬੀ ਬੋਲਿੇ ਹ,ੋ ਤਾਂ ਭਾਸ਼ਾ ਧ ਿੱ ਚ ਸਹਾਇਤਾ ਸੇ ਾ ਤੁਹਾਡੇ ਲਈ ਮੁਫਤ ਉਪਲਬਿ ਹ।ੈ 800-722-1471 (TTY: 711) 'ਤ ੇਕਾਲ ਕਰੋ। 
เรียน: ถา้คุณพูดภาษาไทยคุณสามารถใชบ้ริการช่วยเหลือทางภาษาไดฟ้รี  โทร 800-722-1471 (TTY: 711). 

ACHTUNG: Wenn Sie Deutsch sprechen, stehen Ihnen kostenlos sprachliche Hilfsdienstleistungen zur Verfügung. Rufnummer: 800-722-1471 (TTY: 711). 

UWAGA: Jeżeli mówisz po polsku, możesz skorzystać z bezpłatnej pomocy językowej. Zadzwoń pod numer 800-722-1471 (TTY: 711). 

ATANSYON: Si w pale Kreyòl Ayisyen, gen sèvis èd pou lang ki disponib gratis pou ou.  Rele 800-722-1471 (TTY: 711). 

ATTENTION : Si vous parlez français, des services d'aide linguistique vous sont proposés gratuitement. Appelez le 800-722-1471 (ATS : 711). 

ATENÇÃO: Se fala português, encontram-se disponíveis serviços linguísticos, grátis.  Ligue para 800-722-1471 (TTY: 711). 

ATTENZIONE: In caso la lingua parlata sia l'italiano, sono disponibili servizi di assistenza linguistica gratuiti. Chiamare il numero  800-722-1471 (TTY: 711).  

 تماس بگیريد.   1471-722-800 (TTY: 711): اگر به زبان فارسی گفتگو می کنید، تسهیالت زبانی بصورت رايگان برای شما فراهم می باشد. با  توجه 
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