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Abstract

It is unclear if healthy-appearing patellae in pa-
tients having total knee arthroplasty (TKA) can be
selectively retained. In the study reported here, we
hypothesized that grossly normal-appearing patellae
in TKA candidates would show significant evidence
of microscopic degeneration and thinning of the
articular cartilage.

Ninety-six consecutive patients (110 knees) with
primary degenerative osteoarthritis were recruited
from a single institution between November 2010
and June 2011. Thirteen patellae (11 patients) had
grossly normal-appearing cartilage. A patholo-
gist measured patellar cartilage thickness/in each
quadrant and evaluated for evidence of microscopic
degenerative change.

Mean cartilage thickness was 2.35 mm (range,
1.0-3.00mm) for superomedial quadrant, 2.31'mm
(range, 1.5-3.0 mm) for superolateral quadrant,

2.31 mm (range, 1.0-4.0 mm) for inferomedial quad-
rantyand 2.62 mms(range, 1.5-3.5 mm) for inferolat=
eral quadrant. Four-point mean (SD) was

2.39 (0.79) mm. Each patella demonstrated at least
2 of the predefined histologic markers of degenera-
tion: fibrillation, fibrosis, chondrocyte proliferation,
cyst formation, and fissuring and/or thinning.

Even healthy-appearing patellae on gross
examination have clear histologic markers of early
to moderate articular degeneration.

Further comparisons of cartilage thickness using
area measurements are needed before the sig-
nificance of the effect of this deterioration on the
technique of selective patellar retention during TKA
can be known.

espite the excellent clinical success of total knee ar-
D throplasty (TKA), controversy remains regarding
whether to resurface the patella routinely. Although
the incidence of complications after patellar resurfacing is low

with current surgical techniques and implant design, patellar
implant-related complications include fracture (0.05%-25%),
avascular necrosis (0.05%-2%), loosening (1%-25%), and pa-
tellar tendon injury (1%-2%).! Recent meta-analysis results
supporting patellar resurfacing cite decreased relative risk for
reoperation and anterior knee pain in the resurfaced group.'”
However, other recent studies have reported conflicting results
and no superiority of resurfacing.®!'" The question, therefore,
is whether healthy-appearing patellar articular cartilage shows
microscopic signs of degeneration at time of surgery. We hy-
pothesized that, in TKA patients with an otherwise grossly
normal-appearing patella (candidates for patellar retention),
theré would be significant evidence of microscopic degenera-
tion and thinning of the articular cartilage.

Matetrials and Methods

Consecutive patients with a diagnosis of primary degenerative
osteoarthritis, scheduled for TKA, were prospectively recruited
from a single institution between November, 2010 and June
2011. Age was not used [as an exclusion criterion. ‘Age range
of the patients initially considered for|thestady was 42 to 90
years. Healthy-appearing patellae that would otherwise be
considered for retention were selected by Dr. Cushner based
on intraoperative assessment of the patellar articular cartilage
as being grossly normal and demonstrating no signs of degen-
eration, tracking centrally, and having a congruent articular
surface.

The patellar osteotomy was performed freehand with an
oscillating saw. This osteotomy was started at the inferior pole
of the patella just posterior to the insertion of the patellar
tendon and was carried proximally posterior to the insertion
of the quadriceps tendon."” The patellar resection was made
to include the largest amount of articular cartilage and sub-
chondral bone possible and was oriented with superior and
lateral cautery marks.

Patellar specimens were then sent to the hospital pathol-
ogy department for sectioning, cartilage measurement, and
histologic evaluation. Patellae were received in the fresh state,
oriented with cautery marks indicating superior and lateral.
The specimens were fixed in formalin for at least 1 night.
After fixation, the center of the patella was identified. Three-
millimeter sections of the patella were made from superior
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Table. Patient and Patella Characteristics

Quadrant, mm

Case No. A?/e’ Sex  Side SL SM IL IM  Comments

1 55 M R 3 3 3 4 Mild fibrillation, patchy proliferation

é ............. 50 ........ ,: ......... |_ ........ 25 ........ 2 ......... 2 ........ 25 . M”dﬂbn”atlonm”d promeratlon ..............................................

s 56 F R 25 2 15 3 Fiilation, prolferation, osteophyte formation at periphery, thinning of
cartilage

i s F L 2 3 3 4 Frlaton polferation spiting of cartiege

é ............. 57 ........ ,: ......... R ........ 25 ....... 25 ....... 35 ....... 25 . M”dpeﬂphera|pro||feranon ...................................................

6 s F L 25 1 2 1 Earlyoystiommation, florilation, fioosis, profferation, spliting, bony
sclerosis, medullary fibrosis

.7. ............. 60 ........ |: ......... R ......... 2 ......... 2 ........ 15 ........ 1 ..... Flbn”atlonﬂbms's .............................................................

R &/ F R 15 2 8 1 Firilation fibrosis, mid peripheral prolferation, osteophyte formation

o 52 F L 25 2 3 15 Fibrilation fibross, profferation, fbrocartiaginous degeneration, spit-
ting, osteophyte formation

0 8 F R 25 2 2 2 Filaton poiferation, spitting of cartiage

no 9 F R 2 3 /8L 15 Midfiilaton, profferation, spitting, osteophyte formation

o 60 M L 25 3 [w8=. g -Fbilation prolferation, osteophyte formation

.1 3 ............ 61M ......... R ......... 2 ......... 3 ........ 35 ........ 3 ..... ,: ,bH”atlonOsteophyteformatlon .............................................

Abbreviations: SL, superolateral; SM, superomedial; IL, inferolateral; IM, inferomedial.

to inferior located 1 cm medial and\l cm lateral from the
center of the patella. The patellar|cartilage thickness in the
superomedial, superolateral, inferomedial, and inferolateral
quadrants was measured. The sections were then submitted
for histologic examination and were evaluated for evidence
of cartilage fibrillation, fibrosis, chondrocyte proliferation,
subchondral cyst formation, fissuring, and thinning.

Results

Ninety-six consecutive patients (110 knees) were initially
considered for the study. There were 46 men and 50 wom-
en. Age range was 44 to 82 years (mean, 60.9 years). Of the
110 possible knees, only 13 patellae (11 patients), or 11.8%
of eligible knees, had no gross signs of articular degenera-
tion and were deemed eligible for the study. Age range of the
selected patients was 48 to 67 years (mean, 55.7 years). Of
the patients eligible for the study, 2 were men (4.3% of all
men) and 9 were women (18% of all women). Eight knees
were right knees, and 5 were left knees. The Table lists pa-
tient characteristics (age, sex, side), patellar articular cartilage
characteristics (thickness in the quadrants), and pathologist
comments on articular degeneration. Mean cartilage thick-
ness was 2.35 mm (range, 1.0-3.0 mm) in the superomedial
quadrant, 2.31 mm (range, 1.5-3.0 mm) in the superolateral
quadrant, 2.31 mm (range, 1.0-4.0 mm) in the inferomedial
quadrant, and 2.62 mm (range, 1.5-3.5 mm) in the infero-
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lateral quadrant. Four-point mean (SD) was 2.39 (0:79) mm.
All the patellae that appeared grossly normal’demonstrated at
least 2 of the predefined histologic markers of degeneration
(Figure): fibrillation, fibrosis, chondrocyte proliferation, cyst
formation, ﬁssuring, thinning. On microscopic examination,
the majority of the patellae had a combination of fibrillation
(92% of patellae), proliferation (85%), osteophyte formation
(38%), fissuring (38%), and fibrosis (31%).

Discussion

Routine resurfacing of grossly normal-appearing patellae dur-
ing TKA remains controversial. Insall"® favored routine resurfac-
ing in the elderly and more selective resurfacing in younger or
overweight patients. Bourne and Burnett'* proposed a selective
resurfacing algorithm based on patient age, preoperative pres-
ence or absence of patellofemoral symptoms, intraoperative
appearance of patella, etiology of arthritis, patellar tracking,
and whether a patella-friendly femoral component is used.
Using criteria similar to those for patella retention, Kim and
colleagues'® found 97.5% survival of unresurfaced patellae at
10-year follow-up. The absence of advanced cartilage changes
noted intraoperatively was found to be more reliable than rely-
ing on radiographic changes alone.'"® Only patellar translation
and obliteration of the joint space had a statistically significant
association with anterior knee pain.” However, more recent
studies supporting routine patellar resurfacing have cited de-
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creased relative risk for reoperation
and anterior knee pain in the resur-
faced group."”

In the present study, healthy-
appearing patellae on gross exami-
nation had clear histologic markers
of early to moderate articular de-
generation. In fact, all patellae had
at least 2 of the predefined markers
of histologic degeneration. In previ-
ous studies, we had shown that the
majority of patients with osteoar-
thritis had histologic degeneration
of the anterior cruciate ligament.”**
Although it is clear that a propor-
tion of patients with grossly normal
patellae have anterior knee pain,' it
is unclear if this finding is directly
related to the microscopic signs of
degeneration observed in our study.
Previous studies have attempted to

correlate the condition of patellar
articular cartilage with patellofem-
oral pain, with mixed results.?***
Han and colleagues™ evaluated the
condition of the patellar cartilage in
80 consecutive osteoarthritic knees.
They were unable to find an asso-

ciation between the condition of

pat ilage

ral

An

a sigr association between

osteophyte formation and patel-
lofemoral function or symptoms.**
In a recent study, Farrokhi and

colleagues™ found that patients with patellofemoral pain had a
14.1% reduction in baseline cartilage thickness for total patel-
lar cartilage. In the present study, we divided the patella into
quadrants to help determine in which regions the thinning was
most significant. Our mean patellar articular cartilage thick-
ness was 2.39 mm, which is less than the range (2.79-3.33 mm)
reported in the literature.”**2¢* However, magnetic resonance
imaging and stereographic imaging have since shown consid-
erable variation in the thickness of articular cartilage over the
patellar surface, making single-point comparisons difficult
to interpret.”®* Thus, limitations of this study include use
of topographic point selection (vs area measurement), small
sample size, and lack of clinical correlation.

Conclusion

Given that histologic examination and evaluation of well-ap-
pearing patellae suggest more advanced degeneration of the
articular cartilage than one might expect on gross examination,
itis unclear if retaining patellae with early degenerative changes
is a viable option for the long term. However, further studies us-
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ing area measurements to correlate the condition and thickness
of patellar cartilage with patellofemoral symptoms and function
are needed to elucidate the clinical significance of early histo-
logic degeneration for selective patellar retention during TKA.
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