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Abstract

Background: Patellofemoral replacements are used to treat isolated patellofemoral arthritis in care-
fully selected patients. The Kinematch® custom-designed implant is placed directly on subchondral bone,
leading critics of the device to believe that this results in overstuffing and limitation of flexion in cases of
trochlear dysplasia; the current study aims to evaluate this premise.

Methods: A retrospective analysis of a consecutive series of 24 patients (32 knees) was conducted.
Trochlear dysplasia was evaluated using pre-operative axial CT scans, and knees were categorized as
having minimal or moderate/severe dysplasia (moderate = flat trochlea, severe = convex trochlea). The
primary outcome was post-operative knee flexion.

Results: There was no statistical or clinical difference in post-operative knee flexion between the min-
imal (120°+12) and the moderate/severe dysplasia (117°+9) groups (p=.34).

Conclusions: Use of the Kinematch® patient-specific custom trochlear component does not signifi-
cantly limit flexion in cases of trochlear dysplasia, and although the surgeon has the ability to deepen the

trochlea by way of the pre-operative model, this is not necessary.
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Introduction

Patellofemoral replacements are available in a number
of formats: inlay, onlay, off-the-shelf, custom and combi-
nations thereof. One implant, Kinematch® (Kinamed®, Ca-
marilla, CA), features a custom trochlear component that
is modeled on three-dimensional CT reconstructions to
match the subchondral bone of the trochlea (Figure 1). No
bone is removed from the trochlea unless the surgeon has
chosen to do so prior to the creation of the implant. Sisto
and Sarin [1] have reported promising results with no revi-
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sions at six years. However, some critics of the custom-de-
signed implant believe that the anteriorization of the troch-

Figure 1. A: Model of trochlea with custom-fit prosthesis with patient specific drill
guide and marking template. B: Patient specific component and native bone model
showing a precise fit.

Joint Implant Surgery & Research Foundation ® www jistf.org


http://www.jisrf.org

Does the Kinematch® Prosthesis Impair Knee Flexion in Patients with Trochlear Dysplasia? 43

lea results in overstuffing of the anterior compartment,
leading to increased pain and limited flexion. [2]

It is widely agreed upon in the literature that appropriate
patient selection is critical to the success of a patellofem-
oral replacement. [3,4,5] One of the principal indications
for a patellofemoral replacement (PFR) is patellofemoral
arthritis secondary to dysplasia [6,7] where, by definition,
the trochlea is deficient and/or misshapen. In such cases,
will a custom implant limit knee flexion due to over-stuft-
ing of the patellofemoral compartment? This is the first
study to evaluate post-operative flexion in patients with ei-
ther normal or dysplastic trochlear architecture receiving
this custom-fit PFR.

Methods

PATIENT SELECTION

The study retrospectively assessed a consecutive series
of 25 patients (17 unilateral, eight bilateral) who under-
went a PFR between 2007 and 2012. All patients received
the custom-fit Kinematch® trochlear prosthesis with a
standard round all-poly 3-pegged patellar button.

One patient was excluded from the study due to the
post-operative diagnosis of subcutaneous malignancy lead-
ing to further surgery, resulting in a final study of 24 pa-
tients (16 unilateral, eight bilateral). Bilateral procedures
were assessed independently of each other for a total of
32 knees. Out of the 32 knees assessed, 21 (66%) were fe-
male. The average age at the time of the surgery was 61.1
years (range 44-88 years), and average time to the most
recent follow up evaluation was 21.6 months (range 12.5
- 46 months).

MEASUREMENT OF TROCHLEAR DYSPLASIA

Knees were subdivided into groups based on the de-
gree of femoral trochlear dysplasia evaluated according to
Dejour & Saggin’s criteria [8] and validated by Lippacher
et al. [9] (Table 1). First, a “two-grade” analysis of knees
was conducted using pre-operative axial CT scans of pa-
tient knees. Briefly, knees were categorized as having ei-
ther minimal dysplasia (Dejour grade A dysplasia; n=17)
or moderate/severe dysplasia (Dejour grades B, C, or D
dysplasia; n=15). Female patients made up a significantly
higher percentage of the moderate/severe dysplasia group
(87%) than the minimal dysplasia group (47%), p =.02.
There was no difference in mean age or time to follow up
between the groups (Table 2).

Knees were subsequently classified on a “three-grade”
scale in which the moderate/severe dysplasia group from
the previous analysis was broken into two groups: flat

trochlea (Grade B dysplasia, n=7) and convex trochlea
(Grade C/D dysplasia, n=8). The minimal dysplasia group
remained the same. Again, female patients made up a sig-
nificantly higher percentage of the flat trochlea (71%) and
convex trochlea groups (100%) than the minimal dysplasia
group (47%),p = .03. There was no difference in mean age
or time to follow up between the groups (table 3).

OUTCOMES

The primary outcome measure was post-operative knee
flexion measured by the surgeon at each post-operative
visit (by way of a protractor). Measurements from the most
recent follow up visit were used for the study.

ETHICS

The study was approved by the Institutional Review
Board of the Mount Sinai School of Medicine.

STATISTICAL METHODS

Statistical analyses were conducted using SPSS version
20 (IBM 2011). Normally distributed continuous vari-
ables are presented as mean +/- standard deviation, while
nominal data is shown as percentages. Student t-tests were
used to compare means of groups in the 2-grade analysis;
one-way ANOVAs were calculated to compare means of
groups in the 3-grade analysis; similarly, nominal data in
both the 2-grade and 3-grade analysis were evaluated via
Pearson chi-squared analyses. A stepwise linear regression
was performed to determine the interaction of all variables
in the database on the prediction of knee flexion. P<.05
was considered statistically significant.

Results

“TWO-GRADE” ANALYSIS

The average post-operative flexion in the “minimal dys-
plasia” (A) group was 120° while the average flexion in the
“moderate/sever dysplasia” (B and C-D) was 117°; this is
not a significant difference (p = .34) (Table 2). Linear re-
gression demonstrated that age, female sex, and time to
follow up were not independent predictors of post-opera-
tive flexion.

“THREE-GRADE” ANALYSIS OF KNEES

When the dysplastic group was further divided into
the moderate (B) and severe (C-D) subdivisions a small, a
non-significant difference was noted (120° vs. 115°) (Table
3). Linear regression demonstrated that age, female sex,
and time to follow up were not independent predictors of
post-operative flexion.
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Discussion

There has been a resurgence of interest in PFR surgery
as evidenced by the growing number of implants. [10,11]
With this increased interest comes the discussion of wheth-
er the trochlear groove should be sculpted into a pre-deter-
mined shape or left as is.

When the trochlea has a normal shape, the discussion is
moot. However, since one of the principal indications for a
PFR is arthritis secondary to dysplasia, a significant num-
ber of patients receiving a PFR will exhibit an abnormal
trochlea. In such cases, if the surgeon does not deepen the
trochlea, will flexion be limited?

Kinamed® manufactures the Kinematch® custom troch-
lea that offers two main advantages over off-the-shelf inlay
prostheses requiring by definition bony cuts and/or milling
of the trochlea:

1) diminished operative time and

2) an intact femur upon revision.

The diminished operative time is the result of the plan-
ning and the CT scan performed by the surgeon and the
manufacturer pre-operatively. The intact femur upon revi-
sion results from no bone having been removed from the
trochlea.

The limitation of flexion relates to the issue of “over-
stuffing” in total knee replacement surgery, except that in
cases of trochlear dysplasia, it is the trochlea that is “thick”
rather than the patella. Some studies have specifically list-
ed this as a cause of failure in PFR surgeries. [12] Howev-
er, it has been our suspicion that over-stuffing is not a fac-
tor in the custom-designed implant:

1) Even in total knee arthroplasty, the concept of over-
stuffing has now been challenged. [13] Indeed, a few extra
millimeters of extra patellofemoral compartment thickness
have not been found to significantly limit flexion, the com-
pliance of the peri-patellar soft tissues being a more impor-
tant parameter.

2) A lateral release most likely offsets increases in patel-
lofemoral pressure that might be caused by an increased
thickness of the patellofemoral compartment. (We routine-
ly perform a partial lateral release up to but not including
the geniculates.)

3) There are two surfaces to the trochlear implant: the
one touching the trochlea (the “trochlear” surface) and the
one facing the patella (the “patellar” surface). The topog-
raphy of the “trochlear” surface will vary from patient to
patient (size, shape and relief), but the patellar surface of
the implant is always concave and always matches the pa-
tellar button.

4) Most significantly, trochlear dysplasia is by and large
a condition affecting the proximal trochlea [14], and it is

the distal trochlea that is in play during knee flexion.

In this study group, half the patients had a normal —
or only slightly dysplastic- trochlea (DeJour A), while the
other half exhibited dysplasia (B and C-D). The dysplasia
group was also roughly equally divided between the flat
trochleas (B) and the convex trochleas (C-D). Pre-oper-
ative and post-operative radiographic images of a patient
with severe dysplasia are displayed in figure 2.

Figure 2. Radiographic imaging of severely dysplastic trochlea (A) pre-operative and
(B) post-operative.

Incidentally, the dysplasia was always more impressive
on the MRI than on both the plaster model and the pre-
pared trochlear bed, as the cartilage contributes to the size
of the prominence (when cartilage is still present).

The surgeon can eliminate the dysplasia pre-operative-
ly by sculpting the plaster model to his/her specifications.
The manufacturer will create an implant that matches this
re-designed trochlea. (The surgeon then re-creates his
sculpting intra-operatively). As this study suggests, these
extra steps are not necessary.

A limitation of our study was the application of a pro-
tractor to the patients’ leg to assess knee flexion. Applica-
tion of the protractor to a perfect lateral radiograph would
have been better and use of digital computation better
yet. Obtaining x-rays for the purpose of measuring flex-
ion, however, is not realistic. Fortunately, the variation in
measurements from visit to visit was negligible, suggest-
ing precision if not accuracy. As a measure of reference,
the same investigator using the same measuring technique
has found an average of 110° of flexion using the DePuy
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LCS total knee replacement system (unpublished data). A
more generous assessor might have found greater flexion
for both the total knee replacements and the patellofemo-
ral replacements.

The time from surgery to final measurement varied
from patient to patient, and certainly some of the subjects
measured soon after surgery might have continued to see
increases in flexion. However, in our experience, a feature
particular to patellofemoral replacements (and in contra-
distinction to total knee replacements) is the rapid progres-
sion to final flexion. Therefore the timing of our measure-
ments relative to surgery was probably of little import.

While two years is a common follow-up minimum for
studies relating to joint replacements, this would not seem
to apply here as we are not looking at pain, function, wear,
or loosening. Likewise, while imaging studies are routine-
ly analyzed and published after joint replacement studies,
imaging analysis does not apply to this study.

Will a prominent trochlea affect the stability of the ex-
tensor mechanism after surgery with the Kinematch pros-
thesis? We do not think so. This trochlear component fea-
tures a normal groove that allows the patella to be captured
as soon as the knee flexes. In fact, deepening the groove
might lead to increased laxity of the soft tissue envelope
and greater instability. We have not formally studied this.

In short, use of a patient-specific custom trochlear
component does not significantly limit flexion in cases of
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trochlear dysplasia, and although the surgeon has the abil-
ity to deepen the trochlea on a pre-operative model, this is
not necessary.

References

1. Sisto DJ, Sarin VK: Custom patellofemoral arthroplasty of the knee.J Bone Joint
Surg (Am) 2006; 88(7):1475-80.

2. Lonner JH. Patellofemoral arthroplasty. J Am Acad Orthop Sur. 2007;15(8):495-
506.

3. Ackroyd CE, Newman JH, Evans R, Eldridge JDJ, Joslin CC. The Avon patello-
femoral arthroplasty. J Bone Joint Surg, (Br). 2007;89-B(3):310-315.

4. Sisto DJ, Grelsamer RP, Sarin VK. Patient-Specific Patellofemoral Arthroplasty.
In: Fokter SK ed. Recent Advances in Hip and Knee Arthroplasty. InTech, 2012:
302-314.

5. Argenson JA, Flecher X, Parratte S, Aubaniac JM. Patellofemoral arthroplasty:
An update. Clin Orthop. 2005;440:50-53.

6.  Grelsamer RP, Stein D: Patellofemoral Arthritis. Current Concepts Review. J
Bone Joint Surg. 2006; 88A:1849-1860.

7. Nicol SG, Loveridge IM, Weale AE, Ackroyd CE, Newman JH. Arthritis pro-
gression after patellofemoral joint replacement. The Knee. 2006;13(4):290-295.

8. Dejour D, Saggin P. The sulcus deepening trochleoplasty: the Lyon’s procedure.
Int Orthop. 2010; 34; 311-316

9.  Lippacher S, Dejour D, Elsharkawi M, et al. Observer agreement on the Dejour
trochlear dysplasia classification. Am J Sports Med. 2012;40(4):837-843.

10. Lustig S, Magnussen R, Dahm D, Parker D. Patellofemoral arthroplasty, where
are we today?. Knee Surg Sports Traumatol Arthrosc. 2012; 20(7):1216-1226.

11.  Lonner JH: Patellofemoral Arthroplasty. 2010; Orthopedics. 33(9):653.

12.  Hendrix MRG, Ackroyd CE, Lonner JH. Revision patellofemoral arthroplasty:
Three- to seven-year follow-up. J Arthroplasty. 2008;23(7):977-983.

13.  Pierson JL, Ritter MA, Keating EM, Faris PM, Meding JB, Berend ME, Davis
KE. The Effect of Stuffing the Patellofemoral Compartment on the Outcome of
Total Knee Arthroplasty. J Bone Joint Surg Am. 2007; 89(10): 2195-2203.

14. Dejour H, Walch G, Nove-Josserand L, Guier C. Factors of patellar instability:
an anatomic radiographic study. Knee Surg Sports Traumatol Arthrosc. 1994;
2(1): 19-26.

FEATURING

* A panel of today's orthopaedic experts from around
the globe, made possible by the joining of forces
between the Insall Scott Kelly Institute (ISK) and the
European Knee Associates (EKA)

¢ Three days of cutting-edge technology and the
latest surgical fechniques in sports medicine and
total knee and hip arthroplasty

« Live surgeries, didactic and case-based
presentations, interactive panel discussions, and
debates

¢ Awards for exceptional scientific poster
presentations

FOR REGISTRATION/INFO AND ABSTRACT
SUBMISSION DETAILS, VISIT

www.icjr.net/2014newyork

www_jisrf.org ¢ Joint Implant Surgery & Research Foundation


http://www.jisrf.org
http://www.icjr.net/2014newyork

46 JISRF Reconstructive Review ¢ Vol. 4, No. 1, March 2014

Eliminate Cable-Generated
Metallic Debris

Polymer Cerclage System

1
1
This unique polymer cable eliminates one possible source of metallic !
debris and metal ions in your patient’s fracture or reconstructive !
procedure. Metal cables have been shown to suffer from significant !
rates of fatigue failure and to contribute to the generation of local |
and systemic metallic debris burden." 2 |
. Proven Performance
1

Laboratory testing demonstrates that the remarkably tough . .
* In clinical use since 2004

SuperCable withstands over one million load cycles while fully
tensioned and abraded by a simulated bone plate, with negligible

+ Over 30,000 implantations
damage to the cable and metal plate.® P

SuperCable has no sharp ends to irritate patient tissue, cut gloves,
or create a “sharps injury” risk.

With over 30,000 cables used in cases worldwide since 2004,
SuperCable has demonstrated its clinical effectiveness*® and offers h

significant benefit versus old technology metal cable and wire. Locking of compression screw can

be placed in any screw position

1. Callaghan et al (1997) Contribution of cable debris generation to accelerated polyethylene wear.
Clin Orthop 344:20.

2. Jacobs et al (2004). Accumulation in liver and spleen of metal particles generated at nonbearing
surfaces in hip arthroplasty. J Arthroplasty 19:94. w
3. Sarin, Mattchen, Hack (2005) Novel iso-elastic cerclage cable for treatment of fractures. ORS.
Washington, DC. 739.

4. Della Valle et al (2010) Early experience with a novel nonmetallic cable. Clinical Orthop 468:2382.
5. Edwards et al (2011) Utility of polymer cerclage cables in revision shoulder arthroplasty. Orthopedics

ce

0086

Curved and straight plate options

KINAMED

INCORPORATED

For additional information or to schedule a
product evaluation, please give us a call at ‘
800-827-5775. To view a video demonstration,

visit us on the Web at:

Expect Innovation.

SuperCable® U.S. Patent Nos. 6,589,246. and 7,207,090. Additional US & International Patents Pending. ©2013 Kinamed® Inc. B00138D

Joint Implant Surgery & Research Foundation ® www jistf.org


http://www.jisrf.org
http://www.kinamed.com

