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ABSTRACT

PURPOSE OF THE STUDY

Patellar surface replacement during total knee arthroplasty is still a matter of discussion among orthopedic surgeons. The
purpose of this study was to examine possible benefits of patellar surface replacement in selected patients with symptomatic
degenerative valgus deformity. We have not found any studies in the literature that compare the results of patella management
solely for valgus or varus knee deformity nor those that compare both.

MATERIAL AND METHODS

Patients were randomly assigned to a group that would receive patellar surface replacement during total knee arthroplasty
and a group of patients in whom total knee arthroplasty was performed without patellar surface replacement. 60 patients
were included in the study. Total knee arthroplasty with patellar resurfacing (TKAPR) was performed in 30, and without PR
(TKA) in 30 of them. Results were prospectively gathered and compared at regular intervals.

RESULTS
There were no significant differences between groups for examined parameters except for Oxford Knee Score at 6 months
which was in favor of patellar resurfacing group.

DISCUSSION

The decision whether to replace the patella or not is currently exclusively a matter of surgeon’s choice. Establishing
selection criteria for patients that would benefit from patella resurfacing could, therefore, be very useful for both patients
and orthopaedic surgeons performing total knee replacement.

CONCLUSIONS

Although evidence in our study could not strongly suggest performing patella resurfacing in patients with valgus deformity,
the results were slightly better in the patella resurfacing group and this trend could increase if larger series of patients would
be employed. A longer follow-up period would be required for clear-cut decisions and more prospective studies are warranted.
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INTRODUCTION

Total knee arthroplasty (TKA) is a rapidly evolving
surgical procedure. Designs and concepts have been
changing through the years, leading to excellent and re-
producible results. The estimated number of annual pro-
cedures in the year 2030 in the US is around 3.4 million
(14). The consensus about the necessity of patellar joint
surface replacement is yet to be achieved. There is
evidence in favor of patellar surface replacement, but for
many orthopedic surgeons there is no clear benefit of

this part of total knee replacement. Literature is supportive
of both opinions. A higher number of implant complications
was observed after patella replacement, especially with
early designs of implants (4, 10). Reoperations due to
patellar problems were, on the other hand, much more
common in patients with unresurfaced patella (18). Use
of patella replacement in selected cases has been suggested
(9, 12) but indications for selective patellar surface re-
placement are not well-established or proven and anterior
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knee pain remains a common cause of dissatisfaction
following total knee arthroplasty (5, 6, 10).

Valgus knee deformity is a well-established pathological
entity with its specific structural and anatomical mal-
formations. This type of knee deformity accounts for
around 10% of patients with degenerative knee changes
(7, 19). Anatomical and biomechanical disorders evolving
in valgus deformity are accompanied by an increased
stress to patella and tendency of lateral patellar dislocation
(7, 21).

The surgical procedure during total knee arthroplasty
for valgus knee is technically specific and different
from procedures for other types of knee deformities (7,
13, 17, 19, 22). The degree of deformity determines the
degree of soft tissue releases needed and the choice of
level of constraint of the implant (17, 22). Soft tissue re-
lease and gap balancing are challenging as well as
implant positioning, especially in the rotational plane
(17, 21, 22). All of this affects patellar tracking and
represents stress raisers to patella surface during knee
movement. Replacing the patellar surface could, therefore,
be potentially helpful in patients with degenerative
valgus deformity during total knee arthroplasty. To our
knowledge, there are no studies regarding selective pa-
tellar resurfacing in patients with valgus knee.

The aim of this study was to evaluate the significance
of patella resurfacing in patients with valgus degenerative
knee treated with total knee arthroplasty.

MATERIAL AND METHODS

Methodology

This is a prospective cohort clinical study conducted
at the Banjica Institute for Orthopedic Surgery, School
of Medicine, University of Belgrade, Serbia. The study
was approved by the hospital’s Board and its Ethics
Committee. The patients included in the study signed
an informed consent.

The inclusion criteria were as follows: symptomatic
angular valgus deformities of more than 10° and less
than 25° with knee arthrosis in patients older than 55
years in whom radiographic signs of patellofemoral
arthrosis are present as well as Outerbridge Grade III
and IV intraoperative degenerative patellar or femoral
defects (15).

Patients with rheumatoid arthritis and inflammatory
arthritis were excluded from the study. Septic arthritis-
induced degenerative knee disorder was another exclusion
criterion.

A Microsoft Excel prospective database was created
to include: basic demographic data (age, gender, sex),
surgical intervention data (type of surgical procedure,
duration of intervention and intraoperative and postop-
erative complications), preoperative Knee Society Score
(KSS, part 1 — anatomic parameters and part 2 —
functional parameters) and Oxford Knee Score (OKS),
and both scores in regular postoperative 3 and 6-month,
1 year and 2-year intervals. These scores cover the
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functional patient status as well as implant stability ra-
diographic parameters. Pain was assessed using Visual
Analogue Scale (VAS) preoperatively and in regular
check-ups. Random Allocation Software Version 2.0
was used for the purpose of randomization.

The comparative analysis was made after patients had
been assigned to two groups with regard to operative
approach. Patients with TKA with patella resurfacing
constituted the first group (TKAPR), while patients in
whom TKA was performed without patella resurfacing
constituted the second (TKA).

The follow-up comprised regular clinical and radi-
ographic check-ups, 3 and 6 months and one and two
years after surgery. All patients were obliged to fill out
the symptomatic questionnaire form. An independent
researcher was assigned for regular data harvesting.
The data were further evaluated with the aim of esta-
blishing possible advantages of the conducted treatment
modality.

Operative technique

All patients were operated by the same surgical team.
The same type of implant was used in all patients —
Zimmer Nexgen LPS-type with cemented fixation. In
brief, after a longitudinal skin incision, the standard
median parapatellar approach was used. Distal femoral
cut was performed according to preoperative planning
in order to place the femoral component perpendicular
to the lower extremity’s mechanical axis. Proximal tibial
resection was then performed in order to position the
tibial component perpendicular to the tibial mechanical
axis. Bone cuts were made with minimum bone resection
needed. Lateral soft tissue release was made in a step-
wise manner. Rotation of the femoral component was
determined in accordance with the transepicondylar
axis. The size of the components was determined and
femoral cuts completed. The soft tissue balance was re-
assessed, release repeated if necessary and the articular
insert chosen. After trial components proved to be well-
balanced, uncompromised range of motion definitive
components were cemented and implanted after thorough
preparation. The patellar surface was inspected and in
random selected patients, if cartilage showed degenerative
changes graded Outerbridge III or more, patella was
prepared. Osteophytes were removed. Depth and diameter
of patella were measured and resection was made ac-
cordingly to a selected patellar component (resecting
8-9 mm from surface if at least 11 mm of total bone of
patella remained). The resected surface was prepared
for cementation and a three-peg all-poly patellar com-
ponent of the Zimmer Nexgen LPS implant was cemented
and implanted.

Statistical analysis

The data are expressed as mean and median values.
We used Fisher’s exact test, Student’s t-test and the
Mann-Whitney test. The point of statistical significance
was set at 0.05. For the purpose of statistical analysis,
SPSS version 20.0.0. was used.
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Table 1. Age and gender distribution between groups and median

deformity angle

TKA group | TKAPR group |p-value
Age 66.6 = 6.431 | 68.1 = 7.034 ]0.392
Gender (M/F ratio) 1317 14/16 0.795
Degree of deformity 18.1 16.7 0.113

Table 2. Preoperative scores distribution in TKA and TKAPR

group
Score TKA group TKAPR group | p-value
Knee Society Score part1 | 6.13 + 9.912 463 +9.679 |0.486
Knee Society Score part 2 | 28.33 = 11.321] 23.17 + 9.603 | 0.053
Oxford Knee Score 15.77 + 5.870 | 13.00 +5.292 | 0.056
Visual Analogue Scale 7.87 +1.465 8.4 +1248 0.162

Table 3. Comparative values of postoperative scores in examined

groups
Score TKA group TKAPR group | p-value
Knee Society Score part 1
after 3 months 82.83 +8.601 | 84.77 +6.597 | 0.111
after 6 months 90.73 + 3.258 | 90.67 +4.816 | 0.341
after 1 year 92.70 £ 2.329 | 93.43 +3.395 |0.700
after 2 years 92.20 + 2.265 | 92.27 + 2.447 | 0.849
Knee Society Score part 2
after 3 months 83.17 £ 9.513 | 84,83 + 10.866 | 0.252
after 6 months 91.67 £ 4.795 | 93 +5.509 0.256
after 1 year 95.5+4.015 96.67 = 3.556 | 0.259
after 2 years 95.5 = 3.848 96.93 + 3.118 | 0.117
Oxford Knee Score
after 3 months 4020 = 2172 | 40.57 = 2.622 | 0.306
after 6 months 4273 1911 | 4382172 | 0.046
after 1 year 4523 +1.851 | 44.57 = 2.144 | 0.309
after 2 years 4520 +2.024 | 4527 +2.348 | 0.758
Pain (Visual Analogue Scale)
after 6 months 0.77 = 0.728 0.70 = 0.651 0.771
after 1 year 0.40 + 0.563 0.27 + 045 0.370
after 2 years 0.43 = 0.626 0.23£0430 |[0.215
RESULTS

Overall, 60 patients were included in the study. Total

knee arthroplasty with patellar resurfacing (TKAPR)
was performed in 30, and without PR (TKA) in 30 of
them. Median age of patients in TKA was 66.6 + 6.431,
and in TKAPR group 68.1 + 7.034. There was no differ-
ence between the groups regarding age, p = 0.392,
p > 0.05. There was no statistical difference between
the two groups of patients when male to female ratio
was analyzed (p = 0.795, p > 0.05). Median angle of
valgus deformity in TKAPR group was -16.7 , and 18.1
in TKA group. No statistical difference was noted re-
garding this parameter between the two groups (p=0.113,
p > 0.05). (Table 1).

Preoperative values of preoperative Knee Society
Score, part 1 (KSS 1) score in TKA group was
6.13 £ 9.912 and in the TKAPR group 4.63 + 9.879,
and no statistically significant differences were found
between the groups regarding this parameter, (p = 0.486,
p > 0.05). Preoperative values of KSS part 2 were
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28.33 = 11.321 and 23.17 = 9.603 in the TKA and
TKAPR groups, respectively, without statistical difference
between the groups (p =0.053, p > 0.05). Similar results
were obtained when preoperative values of Visual Ana-
logue Scale (VAS) and Oxford Knee Score (OKS) were
compared between the groups. (Table 2).

There were no complications related to the operative
procedure. In one patient in the TKA group lateral dis-
location of patella occurred which was treated with sec-
ondary operative lateral retinacular release. This patient
was excluded from further analysis. Mean operative
time for total knee arthroplasty without patellar resurfacing
was 64.3 + 11.4 minutes, and 70.9 + 10.5 minutes in the
group of patients in whom patellar resurfacing was
added. There was no statistical difference between these
two values.

Values of KSS 1 score 3 months after surgery were
82.83 = 6.597 in TKA group and 84.77 = 8.601 in
TKAPR group, without a statistically significant difference
in these values between the groups (p=0.111, p> 0.05).
Values of KSS 2 score 3 months after surgery were
83.17 £ 69.513 in TKA group and 84.83 + 10.866 in
TKAPR group, without statistically significant difference
between these values between the groups (p = 0.252,
p > 0.05). Both KSS 1 and KSS 2 remain with a stable
increase trend at 6-month, 1-year and 2-year postoperative
regular follow-ups, without a statistically significant
difference compared with values obtained 3 months
after surgery. (p =0.117, p > 0.05). (Table 3).

The values of VAS 6 months after surgery were
0.77 £ 0.728 in TKA group, and 0.70 + 0.651 in TKAPR
group of patients, without a statistically significant dif-
ference between these values between the groups
(p =0.771, p > 0.05). The same trend remained 1 year
after the intervention (0.40 £+ 0.563 for TKA group, and
0.27 £ 0.450 for TKAPR group), again without statistical
difference between the groups (p = 0.370, p > 0.05).
There was no difference between the groups at check
up 2 years after surgery (p = 0.215, p > 0.05). (Table 3).

Oxford Knee Score values 3 months after surgery
were 40.20 = 2.172 in the TKA group and 40.57 +2.622
in TKAPR group, without statistical difference when
these values were compared (p = 0.306, p > 0.05). 6
months after surgery, these values were 42.73 + 1.911
and 43.80 + 2.172 in TKA and TKAPR groups respec-
tively, and statistically significant difference was reached
in favor of the TKAPR group (p = 0.046, p < 0.05). The
subsequent follow-up at one year postoperatively, on
the other hand, did not show a significant statistical dif-
ference. (p = 0.309, p > 0.05). At 2 years, similar
findings were noticed (p = 0.759, p > 0.05).

DISCUSSION

Complications related to patella after total knee arthro-
plasty are still the most common complications other
than infection (7, 19, 22). In valgus knee deformity
there is a tendency for patella to dislocate laterally due
to deforming forces influencing the knee (7, 13, 21).
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We have tried to establish the relationship between the
patellar surface replacement during total knee arthroplasty
and the improvement of the knee function postopera-
tively.

Decision whether to replace the patella or not is
currently exclusively a question of surgeon’s choice,
since literature results are not fully conclusive with no
specific guidelines addressing this issue. A distinct ad-
vantage of patella resurfacing is the lower rate of reope-
rations due to anterior knee pain (8, 16, 18). The contact
between the cartilage or bone and surface of metallic
implant could result in cartilage and bone erosion over
time. Other claims, like higher patient satisfaction, better
function and lower complication rate have not been in-
disputably proven. (3, 5, 6, 8, 16). Proponents of non
resurfacing argue that there is not enough evidence to
support the benefits of patella resurfacing and that this
part of total knee arthroplasty is unnecessary and could
lead to patella osteonecrosis, loosening of patellar com-
ponent, wear, extensor mechanism rupture and patella
maltracking (2, 9, 18, 20). In the literature we didn’t find
any study that would compare the results of patella man-
agement solely for valgus or varus knee deformity nor
any that would compare both. Establishing the selection
criteria for patients that would benefit from patella resur-
facing could, therefore, be very useful to patients and or-
thopedic surgeons performing total knee replacement.

Earlier designs of implants didn’t pay much attention
to the patellofemoral articulation which resulted in high
numbers of patellar complications. (2, 8, 10) Nowadays,
implant designs are much closer to the anatomic shapes
of articulation between the femur and the patella, so
complications due to implant design are less common
(4,5, 16, 18).

The most common complication that can be attributed,
though not exclusively to the patella, is anterior knee
pain. The mechanism of anterior knee pain has not been
fully explained in the absence of evident rotational
malalignment and implant failure. Decision analysis
was evaluated in several studies regarding expectancy
of anterior knee pain and they were all in favor of
patella resurfacing (18, 23, 25). Secondary resurfacing
in patients primarily treated without patella resurfacing
doesn’t provide satisfactory results (1, 11, 18, 24).
Patella maltracking in most cases could be attributed to
tibiofemoral rotational malalignment and not to whether
the patella was resurfaced or not.

The valgus load of the knee brings high stresses to
patellofemoral articulation. Patellar complications asso-
ciated with total knee arthroplasties for valgus knees
represent 3—22% of all complications (7, 19, 21). These
findings were not confirmed in our study. There was
only one event of patellar dislocation in the group of
patients treated without patella resurfacing and it required
a surgical intervention — lateral retinacular release with
no further complications. Superficial wound infection —
dehiscence, was noted in one patient in the group of
patients treated with patella resurfacing and it healed un-
eventfully.
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This study had some limitations. The number of op-
erations is relatively low but sufficient for statistical
analysis. The required inclusion criteria of radiographic
signs of patellofemoral arthrosis may contain some
bias toward patellar resurfacing. We believe that
inclusion of the patients without radiographic signs of
patellofemoral arthrosis would also lead to some bias,
but toward patella nonresurfacing. Therefore, some
bias in this study design could not be avoided but we
believe that this does not affect the final results. The
time of the onset of anterior knee pain after surgery
could not be established. In the literature there was a
tendency of anterior knee pain to appear early after
surgery or not at all (1, 5, 24). We noted the presence
of pain as measured on the Visual Analogue Scale in
controls but it was not solely attributed to the anterior
knee. Also, we excluded from the study only patients
with a gross rotational anomaly in the implant (the
tibial and the femoral component) position but we
could not separate those patients with smaller deviations
in the rotational position of the femur and the tibia,
both of which could also be the source of knee pain
and functional disabilities.

On the other hand, the advantages of this study were
the uniform patient population and the adequate method
of randomization. The patients were operated by the
same surgical team so the impact of the surgical
treatment on the functional and anatomic results between
two groups diminished. The groups in this study were
matched regarding gender and age, type and grade of
deformity. The fact that we found significant differences
between the groups in only one questioned parameter
(Oxford Knee Score at 6 months) could not hide that
the average results were slightly better in the group
treated with patellar resurfacing in all categories. There
was only one complication related to patella-dislocation,
in the group of patients treated without patellar resur-
facing. There were no differences between the groups
in the overall rate of complications. Occasional knee
pain was noted slightly more often in the group of
patients treated without patellar resurfacing. No sec-
ondary resurfacing was performed during the period
of the study although lateral retinacular release was
performed in one case.

CONCLUSIONS

This study could not strongly provide the evidence
for or against performing patella resurfacing in patients
with valgus deformity of the knee. The results were
slightly better in the patella resurfacing group and the
statistical significance in the differences could possibly
be reached with a higher number of patients. A longer
follow-up period is required for definite decisions to be
made and more prospective studies are warranted.
Finding a model that could select patients specifically
for the anterior knee pain could probably and eventually
solve this everlasting dilemma in the orthopedic com-
munity.
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