Autologous Chondrocyte Implantation
Clinical Coverage Criteria
Overview
An Autologous Chondrocyte Implantation (ACI) involves tissue engineering which
creates a graft from a patient’s own cartilage cells to repair defects in the articular
cartilage. This involves collection and in-vitro expansion of articular cartilage cells which
are implanted into the defected area in an attempt to improve the quality of the cartilage
repair.
ACI for repair of focal cartilage defects of the knee involving injection of cultured
chondrocytes under a periosteal flap is often referred to as first generation ACI. ACI
requires two separate procedures. During the initial procedure, the patient’s own
chondrocytes are removed arthroscopically from a non-load-bearing area, either the
intercondylar notch or the superior ridge of the medial or lateral femoral chondyles. The
cells that are harvested are grown in vitro for approximately six weeks or until the
population reaches 10-12 million cells. After this cell proliferation period, the patient
undergoes a second procedure (typically, an arthrotomy under general anesthesia) in
which the damaged cartilage is removed and the cultured chondrocytes are surgically
injected under a periosteal flap, which has been sutured over the affected area. The
implanted chondrocytes then integrate with surrounding tissue under the flap with the
goal of generating hyaline-like cartilage. The primary advantage of ACI is the
development of hyaline-like cartilage rather than fibrocartilage in the defect, presumably
leading to better long-term outcomes.
There are several operative treatments available to treat focal cartilage defects. There
are relative advantages and disadvantages to each technique. Procedures are
classified by their relative ability to promote and restore the damaged articular surface.
Considering size of the defect alone is insufficient to guide treatment due to overlapping
indications for many of the available treatment options. In addition to lesion size,
assessing the patient's current and desired activity level, symptom intensity, and
response to previous treatment is helpful to compartmentalize treatment options.
Operative treatment options for cartilage defects can be broadly categorized as follows:
1. Arthroscopic lavage and/or debridement
2. Marrow stimulating techniques (microfracture, subchondral drilling, and abrasion
arthroplasty)
3. Osteochondral autograft (Mosaicplasty, OATS) or allograft
4. Cell-based replacement (e.g., autologous chondrocyte implantation)
5. Knee replacement
Diagnostic imaging is required to diagnose articular cartilage defects and should begin
with a standard weight-bearing, anteroposterior (AP) radiograph of both knees in full
extension, a non-weight-bearing 45-degree flexion lateral view and an axial view of the
patellofemoral joint. Additionally, a 45-degree flexion weight-bearing posteroanterior
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(PA) radiograph can help identify subtle joint-space narrowing that traditional extension
views may fail to uncover. Special studies such as a long-cassette mechanical axis view
or a magnetic resonance imaging (MRI) evaluation should be done as needed. If joint space
narrowing is present on the 45-degree flexion weight-bearing PA radiograph, an
MRI is rarely necessary. Generally, MRI examination should be reserved for difficult
cases in which the diagnosis remains unknown, especially in the setting of completely
normal radiographs. The greatest strength of the MRI is its ability to evaluate the
subchondral bone (e.g., osteochondral fractures, osteonecrosis, and osteochondritis
dissecans).
X-rays with arthroscopic assessment are the gold standard for determining whether a
symptomatic patient is a candidate for ACI. Arthroscopic assessment of the joint for
possible ACI should include a careful and systematic evaluation of the articular surfaces
with an arthroscopic probe to determine the size of the defect and the quality of the
cartilage surrounding the defect. The opposing articular surface must be probed
throughout to ensure that the meniscus is intact, the articular surface is healthy, and any
chondromalacia is not greater than superficial fissuring.

Policy
This Policy applies to the following Fallon Health products:
☒ Commercial
☒ Medicare Advantage
☒ MassHealth ACO
☒ NaviCare
☒ PACE
Fallon Health uses guidance from the Centers for Medicare and Medicaid Services (CMS) for
coverage determinations for Medicare Advantage, NaviCare and PACE plan members. National
Coverage Determinations (NCDs), Local Coverage Determinations (LCDs) and guidance in the
Medicare manuals are the basis for coverage determinations. When there is no NCD, LCD or
manual guidance, Fallon Health Clinical Coverage Criteria are used for coverage determinations.
Medicare does not have a National Coverage Determination (NCD) for autologous chondrocyte
implantation. National Government Services does not have a Local Coverage Determination for
autologous chondrocyte implantation.
Fallon Health requires Prior Authorization for Autologous Chondrocyte Implantation
(ACI).
Fallon Health covers autologous chondrocyte implantation when documentation (i.e.,
reports of standing X-rays, arthroscopy results, operative notes, and medical records)
addressing all of the following medical necessity criteria is submitted:
1. The plan member is skeletally mature and under 55 years of age there is insufficient
evidence on the safety or efficacy of ACI in children and skeletally immature adolescents.
Knee arthroplasty is the primary operative treatment for adults 55 years of age and older.
2. The plan member has no known history of hypersensitivity to gentamicin, other
aminoglycosides or materials of bovine origin.
3. The plan members’ body mass index (BMI) is less than or equal to 30.
4. The plan member is nicotine free prior to ACI.
5. The plan member has persistent symptoms (pain, catching, locking and/or swelling) with
reduction in ADLs, which have failed to respond to at least six months of documented nonoperative treatment. (Nonoperative treatment options for focal cartilage defects may include
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6.

7.

8.

9.

10.
11.

12.

13.

14.

observation, weight loss, unloading braces, medications, corticosteroid injections, and
viscosupplementation.)
The plan member has a single, focal cartilage defect located on the medial or lateral femoral
condyle or trochlea. ACI is not covered for multiple defects or any defect that involves patellar
cartilage.
The defect is caused by acute or repetitive trauma. Acute trauma includes falls, contact
sports, and other sources of impact. Repetitive trauma includes overuse. ACI is not covered
when the defect is due to osteochondritis dissecans.
The cartilage defect is full-thickness (modified Outerbridge grade III or IV, see below), and
measures between 2 and 10 cm2 in area after debridement to healthy cartilage.
 Arthroscopic debridement is recommended for defects < 1 cm2
 A marrow stimulation technique (abrasion, drilling or microfracture) or osteochondral
autograft is recommended and for defects 1 – 2 cm2
 Osteochondral allograft is recommended for defects greater than 10 cm 2
In cases where the depth of the defect exceeds 8 – 10 mm, bone grafting is planned either at
the time of the biopsy, as a separate procedure, or at the time of implantation of the cultured
chondrocytes.
The plan member has failed a prior surgical repair procedure (e.g., arthroscopic debridement,
microfracture, drilling/abrasion arthroplasty, or osteochondral allograft/autograft).
The plan member has intact, fully functional menisci and ligaments, normal alignment and
normal joint space. The following conditions should be assessed and treated prior to or
concurrent with implantation:
 Unstable meniscus tears should be repaired or resected.
 If the patient has had a total meniscectomy, absent meniscus should be reconstructed.
 Instability of the knee may adversely affect the success of the procedure and should be
corrected. The anterior and posterior cruciate ligaments should be free of laxity as well as
stable and intact. It is recommended that cruciate deficiencies be corrected.
 Abnormal weight-distribution within the joint may adversely affect the success of the
procedure and should be corrected. The tibial/femoral joint should be properly aligned.
When treating trochlear defects, abnormal patellar mechanics should be assessed and
corrected.
The plan member does not have an arthritic condition that appears on standing X-rays as
joint space narrowing, osteophytes, or changes in the underlying bone. The plan member
does not have an inflammatory (rheumatoid or other) or degenerative (osteoarthritis) arthritis.
The plan member has no known malignancies in the area of the cartilage biopsy or implant.
The potential exists for in vitro expansion and subsequent implantation of malignant or
dysplastic cells present in biopsy tissue. In addition, implantation of normal autologous
chondrocytes could theoretically stimulate growth of malignant cells in the area of the implant.
The plan member has been thoroughly educated about the procedure and rehabilitation. The
plan member has realistic expectations and agrees to comply with the rehabilitation protocol
which may include a period of non-weight-bearing followed by limited weight-bearing for
many weeks.

Classification of articular cartilage defects – there are several different classification systems of
the description of articular cartilage defects, each has certain limitations and deficiencies which
can lead to confusion. One frequently used classification system is the Modified Outerbridge
Classification System:
 Grade 0: normal cartilage
 Grade I: cartilage with softening and swelling
 Grade II: a partial-thickness defect with fissures on the surface that do not reach subchondral
bone or exceed 1.5 cm in diameter (<50% loss of cartilage thickness)
 Grade III: fissuring to the level of subchondral bone in an area with a diameter more than 1.5
cm (>50% loss of cartilage thickness)
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Grade IV, exposed subchondral bone

Exclusions





ACI in pediatric patients (the safety and efficacy of Chondrocytes in pediatric patients has not
been established) Unless considered skeletally mature.
ACI in adults over age 65 (the safety and efficacy of Chondrocytes in adults over the age of
65 has not been established).
ACI for the treatment of articular cartilage defects on the patella (the safety and efficacy of
Chondrocytes for the treatment of patellar cartilage defects has not been established).
ACI for the treatment of articular cartilage defects on the talus (the safety and efficacy of talar
cartilage defects has not been established).

Coding
The following codes are included below for informational purposes only; inclusion of a code does
not constitute or imply coverage.
Code
27412
J7330
S2112

Description
Autologous chondrocyte implantation, knee
Autologous cultured chondrocytes, implant
Arthroscopy, knee, surgical for harvesting of cartilage
(chondrocyte cells)

References
1. Hayes Inc. Hayes Directory. Comparative Effectiveness Review of First-Generation
Autologous Chondrocyte Implantation of the Knee. Published July 13, 2017. Annual review
completed August 30, 2019.
2. Hayes Inc. Comparative Effectiveness Review of Second- and Third-Generation Autologous
Chondrocyte Implantation of the Knee. Published July 13, 2017. Annual review completed
September 5, 2019
3. Harris JD, Siston RA, Pan X, Flanigan DC. Autologous Chondrocyte Implantation: A
Systematic Review. J Bone Joint Surg Am. 2010 Sept;92(12):2220-33.
4. Nejadnik H, Hui JH, Feng Choong EP et al. Autologous Bone Marrow-Derived Mesenchymal
Stem Cells Versus Autologous Chondrocyte Implantation: An Observational Cohort Study.
Am J Sports Med. 2010 Jun;38(6):1110-6.
5. Henn RF 3rd, Comoll AH. A Review of the Evaluation and Management of Cartilage Defects
in the Knee. The Physician and Sportsmedicine. 2011 Feb;1(39):101-7.
6. Jaiswal PK, Macmull S, Bentley G, et al. Does Smoking Influence Outcome After Autologous
Chondrocyte Implantation? J Bone and Joint Surg Br.2009;91-B(12):1575-8.
7. Behery OA, Harris JD, Karnes JM, Siston RA, Flanigan DC. Factors influencing the outcome
of autologous chondrocyte implantation: a systematic review. J Knee Surg. 2012
Jun;26(3):203-11. doi: 10.1055/s-0032-1329231.
8. Lim HC, Bae JH, Song SH, Park YE, Kim SJ. Current treatments of isolated articular cartilage
lesions of the knee achieve similar outcomes. Clin Orthop Relat Res. 2012;470(8):22612267.
9. Niemeyer P, Pestka JM, Salzmann GM, Südkamp NP, Schmal H. Influence of cell quality on
clinical outcome afterautologous chondrocyte implantation. Am J Sports Med.
2012;40(3):556-561.
10. Schmal H, Pestka JM, Salzmann G, Strohm PC, Südkamp NP, Niemeyer P. Autologous
chondrocyte implantation in children and adolescents. Knee Surg Sports Traumatol Arthrosc.
2013;21(3):671-677.

Autologous Chondrocyte Implantation
Clinical Coverage Criteria
Effective 11/01/2019

Page 4 of 5

11. Nawaz SZ, Bentley G, Briggs TW, et al. Autologous chondrocyte implantation in the knee:
mid-term to long-term results. J Bone Joint Surg Am. 2014 May 21;96(10):824-doi:
10.2106/JBJS.L.01695.
12. Oussedik S, Tsitskaris K, Parker D. Treatment of articular cartilage lesions of the knee by
microfracture or autologous chondrocyte implantation: a systematic review. Arthroscopy.
2015 Apr;31(4):732-44. doi: 10.1016/j.arthro.2014.11.023. Epub 2015 Feb 3.
13. Gille J, Behrens P, Schulz AP, et al. Matrix-Associated Autologous Chondrocyte Implantation:
A Clinical Follow-Up at 15 Years. Cartilage. 2016 Oct;7(4):309-15. doi:
10.1177/1947603516638901. Epub 2016 Apr 6.
14. Devitt BM, Bell SW, Webster KE, Feller JA, Whitehead TS. Surgical treatments of cartilage
defects of the knee: systematic review of randomised controlled trials. Knee. 2017;24(3):508517.
15. Krill, Michael, MD; Early, Nicholas, MD; Autologous Chondrocyte Implantation (ACI) for Knee
Cartilage Defects: A Review of Indications, Technique, and Outcomes JBJS Reviews:
February 2018 - Volume 6 - Issue 2 - p e5-e5 doi: 10.2106/JBJS.RVW.17.00078
16. Na Y, Shi Y, Liu W, Jia Y, et. al. Is implantation of autologous chondrocytes superior to
microfracture for articular-cartilage defects of the knee? A systematic review of 5-year followup data. Int J Surg. 2019 Aug;68:56-62. doi: 10.1016/j.ijsu.2019.06.007. Epub 2019 Jun 18.

Policy history
Origination date:
Approval(s):

10/01/2003
Technology Assessment Committee: 10/01/2003, 01/25/2011,
06/28/2011, 08/28/2013, 01/28/2015 (updated template,
references) 01/27/2016 (updated references) 01/25/2017 (updated
references), 10/25/2017 (updated references), 10/11/2018
(updated references, removed low end age requirement and
changes to skeletally mature), 10/23/2019 (updated references)
06/15/2021 (Added clarifying language related to Medicare Advantage,
NaviCare and PACE under policy section).

Not all services mentioned in this policy are covered for all products or employer groups.
Coverage is based upon the terms of a member’s particular benefit plan which may contain its
own specific provisions for coverage and exclusions regardless of medical necessity. Please
consult the product’s Evidence of Coverage for exclusions or other benefit limitations applicable
to this service or supply. If there is any discrepancy between this policy and a member’s benefit
plan, the provisions of the benefit plan will govern. However, applicable state mandates take
precedence with respect to fully-insured plans and self-funded non-ERISA (e.g., government,
school boards, church) plans. Unless otherwise specifically excluded, federal mandates will apply
to all plans. For Medicare and Medicaid members, this policy will apply unless Medicare and
Medicaid policies extend coverage beyond this policy.
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