COMMENTARY
Commentary on “Third-Generation Autologous Chondrocyte
Implantation Versus Mosaicplasty for Knee Cartilage Injury:
2-Year Randomized Trial”

In the clinical outcomes study reported in this issue of
the Journal of Orthopaedic Research, Dr. Clav
e and
colleagues compared Cartipatch, a third generation
autologous chondrocyte implantation (ACI) technique
with autologous osteochondral mosiacplasty for the
treatment of focal femoral chondral defects.1 We would
like to compliment these authors on designing and
completing a Level 1 clinical trial examining a topic of
high interest and importance in orthopaedic surgery.
Treatments for large (>2.5 cm2) cartilage defects in the
knee (and other joints) need to be critically evaluated
for safety and efficacy. Head-to-head (Level 1) comparisons among treatments, as performed in this study,
provide the most valid method for determining appropriate indications and evidence-based outcomes for
accurately communicating to patients. Here, the
mosaicplasty performed better than Cartipatch at the
2-year follow-up interval. This study highlights
the difficulties investigators face enrolling for randomized trials, resulting in the study being underpowered.
Nonetheless, these studies are particularly important
in younger patient populations such as the one examined in this study. The peer-reviewed evidence clearly
shows that for patients <60 years old, total knee
arthroplasty (TKA) does not provide highly functional
outcomes or sufficient therapeutic longevity and is
associated with a high failure rate, such that multiple
TKA revisions must be expected.2,3
With respect to the results of this study, we feel that
it is critical to point out that both treatments were
associated with clinically significant improvements in
function (IKDC score) such that both would independently be considered successful. It is interesting and
informative that mosaicplasty was associated with
superior 2-year outcomes compared to Cartipatch, a
tissue engineered autologous chondrocyte plug for
osteochondral repair. Prior studies on this topic have
reported mixed results.4,5 We agree with the authors
that longer term outcomes and assessment of secondary
osteoarthritis will be necessary for conclusive evaluation of these and other techniques. However, this is the
first Level 1 comparison reported for these treatments
and provides valuable clinical data.
The specific differences between the two techniques
evaluated in this study that may influence outcomes
center on Cartipatch being a two-stage, cell-based,
cartilage-only scaffold with long maturation time, compared to autologous osteochondral mosaicplasty being a
one-stage, osteochondral tissue graft with native biomechanical properties. The authors suggest that these

differences are responsible for the superior 2-year
outcomes reported in their study, and we agree. One
noteworthy difference of the Cartipatch implant over
other autologous chondrocyte implantation techniques
(ACI) lies in the creation of an osteochondral defect,
whereas standard ACI techniques preserve the subchondral plate. While an osteochondral graft appropriately restores the subchondral portion of this
osteochondral defect, Cartipatch introduces cartilage
into the bony portion of the defect, leading to a
significant alteration of the osteochondral unit. Restoration of tissue biomechanics in the defect appears to
be of importance to a successful outcome and this
involves recapitulation of the functional articular cartilage–subchondral bone unit with re-establishment of
tissue composition, zonal architecture and material
properties. Osteochondral autografts and allografts
provide immediate restoration of each of these components. Autografts have the advantages associated with
use of autogenous tissue. Allografts have the advantages of anatomic matching, the lack of donor site
morbidity and the amount of useable tissue. Two-stage,
cell-based, cartilage-only techniques—with or without
scaffolds—do not allow for immediate restoration of
these components and are dependent on in situ extracellular matrix synthesis and remodeling if they are
to recapitulate a functional articular cartilage–
subchondral bone unit. This is a very “big ask” in a
pathologic joint and as such these techniques have
consistently been associated with production of a mix
of hyaline and fibrocartilage repair tissue,6–10 as seen
in this study. Procedures that provide immediate
restoration of tissue biomechanics in the defect—
with recapitulation of the functional articular cartilage–subchondral bone unit and re-establishment of
tissue composition, zonal architecture and material
properties—provide faster rehabilitation when compared to cell-based, cartilage-only techniques (with or
without scaffolds). Current technologies that possess
these capabilities include osteochondral autografts and
osteochondral allografts.6,8,9,11–13 Technologies that
may fulfill these criteria in the foreseeable future
include tissue engineered osteochondral constructs.10,14
With increased availability, osteochondral allograft
transplantation has seen increased popularity and
prominence in cartilage repair algorithms. However,
published head-to-head studies between advanced cartilage repair techniques—such as osteochondral and
chondrocyte-based procedures—remain limited. Therefore, we challenge surgeons and researchers, including
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ourselves, to design and complete these types of studies
to provide more evidence regarding these biologic
techniques for the millions of patients for whom metal
and plastic are not optimal. These studies are sorely
needed for convincing third-party payers, determining
decision-making algorithms, and educating patients in
order to achieve optimal outcomes.
James L. Cook, DVM, PhD, OTSC
William and Kathryn Allen Distinguished Professor in
Orthopaedic Surgery
Director, Comparative Orthopaedic Laboratory
Orthopaedic Research Division and Mizzou BioJoint
Center
University of Missouri
Missouri Orthopaedic Institute (4028A)
1100 Virginia Avenue
Columbia, Missouri 65212
cookjl@health.missouri.edu

2.

3.

4.

5.

6.

7.

Andreas H. Gomoll, MD
Department of Orthopedic Surgery
Brigham and Women’s Hospital
Associate Professor of Orthopedic Surgery
Harvard Medical School
850 Boylston Street
Chestnut Hill, Massachusetts 02467
Jack Farr, MD
Professor Orthopedic Surgery
Indiana School of Medicine
Director, OrthoIndy Sports Medicine Fellowship
Director, OrthoIndy Cartilage Restoration Center
1260 Innovation Parkway, Suite 100
Greenwood, Indiana 46143
Received 25 January 2016; accepted 17 February 2016
Published online 14 March 2016 in Wiley Online Library
(wileyonlinelibrary.com).
DOI 10.1002/jor.23206

8.

9.

10.

11.

12.

13.

14.

REFERENCES
1. Clav
e A, Potel JF, Servien E, et al. 2016. Third-generation
autologous chondrocyte implantation versus mosaicplasty

JOURNAL OF ORTHOPAEDIC RESEARCH APRIL 2016

for knee cartilage injury: 2-year randomized trial. J Orthop
Res 34:658–665.
Wainwright C, Theis JC, Garneti N, et al. 2011. Age at hip
or knee joint replacement surgery predicts likelihood of
revision surgery. J Bone Joint Surg Br 93:1411–1415.
Meehan JP, Danielsen B, Kim SH, et al. 2014. Younger age
is associated with a higher risk of early periprosthetic joint
infection and aseptic mechanical failure after total knee
arthroplasty. J Bone Joint Surg Am 96:529–535.
Horas U, Pelinkovic D, Herr G, et al. 2003. Autologous
chondrocyte implantation and osteochondral cylinder transplantation in cartilage repair of the knee joint. A prospective, comparative trial. J Bone Joint Surg Am 85-A:
185–192.
Bentley G, Biant LC, Vijayan S, et al. 2012. Minimum tenyear results of a prospective randomised study of autologous
chondrocyte implantation versus mosaicplasty for symptomatic articular cartilage lesions of the knee. J Bone Joint Surg
Br 94:504–509.
Farr J, Cole B, Dhawan A, et al. 2011. Clinical cartilage
restoration: evolution and overview. Clin Orthop Rel Res
469:2696–2705.
Wylie JD, Hartley MK, Kapron AL, et al. 2015. Failures and
reoperations after matrix-assisted cartilage repair of the
knee: a systematic review. Arthroscopy 32:386–392.
 Duska Z, Toth F, et al. 2015. Clinical experience
Berta A,
with cartilage repair techniques: outcomes, indications,
contraindications, and rehabilitation. Eklem Hastalik Cerrhisi 26:84–96.
Campbell AB, Pineda M, Harris JD, et al. 2015. Return to
sport after articular cartilage repair in athletes’ knees: a
systematic review. Arthroscopy [Epub ahead of print]. doi:
10.1016/j.arthro.2015.08.028
Kon E, Roffi A, Filardo G, et al. 2015. Scaffold-based
cartilage treatments: with or without cells? A systematic
review of preclinical and clinical evidence. Arthroscopy
31:767–775.
De Caro F, Bisicchia S, Amendola A, et al. 2015. Large fresh
osteochondral allografts of the knee: a systematic clinical
and basic science review of the literature. Arthroscopy
31:757–765.
Sherman SL, Garrity J, Bauer K, et al. 2014. Fresh
osteochondral transplantation for the knee: current concepts. J Am Acad Orthop Surg 22:121–133.
Cook JL, Stoker AM, Stannard JP, et al. 2014. A novel
system improves preservation of osteochondral allografts.
Clin Orthop Relat Res 472:3404–3414.
O’Connell GD, Lima EG, Liming B, et al. 2012. Toward
engineering a biological joint replacement. J Knee Surg
25:187–196.

