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Patellar Resurfacing versus Nonresurfacing with Patellaplasty in Total

Knee Arthroplasty

Abstract

Background: Anterior knee pain following total knee arthroplasty (TKA) remains one of the
important reasons for patient dissatisfaction. The management of patellofemoral joint is controversial
and a decision whether to resurface the patella or not, is important. The present study compares
the clinical and radiological outcomes between patellar resurfacing and nonresurfacing in patients
undergoing bilateral TKA. Materials and Methods: This is a prospective comparative study with
60 patients undergoing bilateral simultaneous TKA (120 knees) with posterior stabilized Hi flex fixed
bearing knee (Zimmer, Warsaw, Indiana), by two surgeons. The patients were allocated to the two
groups of resurfacing versus nonresurfacing of patella. In nonresurfacing group, patellaplasty was
done. Patients with clinicoradiological signs of tricompartmental arthritis were included in the study.
Exclusion criteria included unilateral TKA, rheumatoid arthritis, postseptic arthritis, previous high
tibial osteotomy, or unicondylar knee arthroplasty cases. Patients were assessed using Knee Society
Score (KSS), Modified Samsung Medical Centre Score (MSMCS), Feller patellar score. Radiological
evaluation was performed at 1 year using congruence angle and patellar tilt angle. Results: Mean
followup was 19 months (range 12-25 months). Mean KSS, MSMCS, Feller patellar scores in
resurfacing group were 82.67, 10.68, and 25.97, respectively and in nonresurfacing group were
82.93, 10.48, and 24.90, respectively. Mean congruence angle in resurfacing group was —12.83° and
in nonresurfacing group was —12.383° (P = 0.917) and mean patellar tilt angle in resurfacing is 8.07
and nonresurfacing group is 7.97 (P = 0.873). Conclusion: There was no statistically significant
difference in short-term clinical, functional, and radiological outcomes in the two groups and
therefore, routine patellar resurfacing for patient undergoing TKA is not advantageous.
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rupture of quadriceps tendon or patellar
tendon, and patellar clunk.>” One of the
controversial topics among arthroplasty

Introduction

Total knee arthroplasty (TKA) is the

recommended  treatment to  correct . .
. . . surgeons is resurfacing of the patella.
deformity, relieve pain, and restore . .
. . . .. Three basic strategies have evolved as
normal biomechanics in osteoarthritis

follows: (i) always resurface patella,
(ii) never resurface, and (iii) selectively
resurface patella.® Proponents of selective
resurfacing patella base their decisions
on patient-related and prosthesis-related
factors of preoperative weight, AKP,
deformity, radiographic changes, quality
of the remaining patellofemoral cartilage,
intraoperative tracking, and the feasibility
of patellar resurfacing.’!!

of the knee joint.! There is still
controversy about the ideal treatment for
patellofemoral joint arthritis, i.e., whether
to resurface patella or not. Anterior knee
pain (AKP) is a common reason for
patient dissatisfaction, reportedly seen
in up to 5%—47% of cases postprimary
TKR.>* Early designs of total knee
arthoplasties retained the patella. AKP
being a predominant symptom prompted

many surgeons to resurface the patella. A metaanalysis of 1223 knees showed

Patellar resurfacing have their own 14%  reduction in AKP following
complications, namely, subluxation,  patellar resurfacing in primary TKA."
dislocation, loosening, patellar fracture, = A randomized controlled trial (RCT)

of 1715 patients showed no significant
difference in functional outcomes between
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patellar resurfacing or nonresurfacing, using the Oxford
knee score.” Four meta-analyses of RCT comparing
patellar  resurfacing versus nonresurfacing'*'”  have
concluded that patellar resurfacing reduces the risk of
reoperation, however, a reduction in AKP and improvement
in knee function was not proven.

The present study compares the clinical and functional
outcomes of patella resurfacing and nonresurfacing,
in 120 TKA operated by two surgeons using identical
implants applying Knee Society scoring system,'® Modified
Samsung Medical Centre Score (MSMCS)," and Feller
patellar score.? Radiological assessment was made using
congruence angle and patellar tilt angle.

Materials and Methods

60 patients (120 knees) undergoing bilateral simultaneous
TKR were allocated to two arthroplasty surgeons. One of
the senior authors who believed in resurfacing performed
60 TKA with patellar resurfacing and the other senior
author performed the same number without patellar
resurfacing. This prospective comparative study comparing
resurfacing versus nonresurfacing in TKA was undertaken
after the approval of institutional review board in 2012.
Patients were included in the study after obtaining informed
written consent. All cases underwent simultaneous bilateral
TKA between August 2012 and June 2014 using identical
surgical protocol, implants, and rehabilitation care. Patients
who decided to get operated by the surgeon who believed
in patellar resurfacing underwent resurfacing, and patients
who underwent surgery under other surgeon who believed
in nonresurfacing underwent patellar nonresurfacing with
patelloplasty.?’ Other than the two different methods of
managing patella, all other factors were kept constant in
between two groups such as same surgical protocol, similar
implants, and rehabilitation care. Patients with clinical
and radiological signs of femorotibial and patellofemoral
arthritis in both the knees were enrolled into the study,
patient to medical fitness exclusion criteria included
patients with rheumatoid arthritis, postseptic arthritis,
previous operated high tibial osteotomy or unicondylar knee
arthroplasty cases. All cases who underwent unilateral TKA
were also not included in the study, as the nonoperative
side pain and deformity will affect the outcome scores.

All patients underwent single-stage bilateral TKA using
subvastus approach and were implanted with posterior
stabilized/posterior cruciate substituting Zimmer Hi flex
fixed bearing knee (Nexgen, Zimmer, Warsaw, Indiana).
Patellar denervation and osteophyte resection were done
in both groups, thus excluding the effect of denervation
reflecting on the outcome scores. In patellar nonresurfacing
group, patellaplasty was also done as described by
Agarwala et al? In patellar resurfacing group, the
patellar thickness was measured first and an appropriate
thickness of the patella was resected and cemented with
polyethylene dome-shaped patellar component (Nexgen,
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Zimmer, Warsaw, Indiana, USA) to recreate the original
thickness.

Postoperative protocol

All patients received three doses of first-generation
cephalosporin perioperatively with one dose preoperatively
and two doses postoperatively. Patient-controlled analgesia
for pain management and low-molecular-weight heparin
with venous foot pumps for DVT prophylaxis was given.
All patients were subjected to same rehabilitation protocol
with an active range of motion exercises and mobilization
with walker started on the first postoperative day. Patients
were assessed clinically at 2 weeks, 6 weeks, 3 months,
6 months, 1 year, and yearly thereafter, with respect
to the improvement of function and range of motion,
AKP and ability to climb stairs. Any problems related to
patellofemoral articulation and complications of patellar
replacement such as the loosening of patellar component,
patellar fracture, dislocation, subluxation, rupture of
patellar tendon, or quadriceps were noted. Knee function
was assessed using Knee Society Score (KSS), MSMCS,
Feller patellar score. Radiological assessment was made at
1 year using congruence angle and patellar tilt angle.

Statistical method used

Statistical analysis was performed wusing GraphPad
software version 6.0 by a statistical consultant with the
level of significance being 0.05. Comparison of means
was performed using the independent-samples #-test
for continuous variables and the Mann—Whitney U-test
for skewed variables. Fisher’s exact test was used for
categorical variables, and Chi-square test was used for
dichotomous variables.

Results

Both the groups were similar in baseline characteristics
such as age, preoperative mechanical alignment indices,
and male/female ratio [Table 1]. All patients were followed
up for a minimum of 1 year with an average followup
of 19 months (range 12-25 months) and no patient lost

Table 1: Baseline characteristics of patella resurfacing
and nonresurfacing group

Characteristics Patella Patella
nonresurfaced resurfaced
Number of knees 60 60
Mean age in year (SD) 65.20 (5.3) 64.17 (6.1)
Male: female 8/22 9/21
Preoperative alignment
Varus 54 52
Mean tibiofemoral angle 10.1° (2-26) 9.7° (3-24)
(range)
Valgus 6 8
Mean tibiofemoral angle 5.8°(2-11) 6.1° (2-12)

(range)
SD=Standard deviation
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to followup. Mean followup in resurfacing group was
18.8 months (range 12-24 months) and in nonresurfacing
group was 19.2 months (range 12-25 months). No
postoperative or intraoperative complications were seen in
both the groups.

Pain

The pain was measured using Knee Society pain score,
Modified Samsung Medical center score, and Feller
patellar score [Table 2]. Mean knee society pain score in
resurfacing group was 49 and in nonresurfacing group was
48 (P = 0.141). Modified Samsung Medical center pain score
in resurfacing group was 4.93 and in nonresurfacing group
was 5.23 (P = 0.365). Feller patellar score in resurfacing group
was 25.97 and in nonresurfacing group was 24.90 (P = 0.186),
which is statistically insignificant. AKP on stair climbing was
present in 7 knees in 5 patients in patellar resurfacing group
and in 9 knees in 6 patients in nonresurfacing group which
was statistically not significant (P > 0.05). All the patients
with AKP were managed conservatively and did not require
any surgical intervention.

Functional outcome

Mean Knee Society functional score in resurfacing
group was 33.67 and in nonresurfacing group was
3493 (P = 0.187). No statistically significant difference
(P = 0.234) was observed in the two groups using Modified
Samsung Medical center functional score (resurfacing
group —5.75 and in nonresurfacing group —5.25).

Table 2: Clinical and radiological outcomes (at mean
followup of 19 months)

Outcomes Range Mean SD P
KSS pain
Nonresurfacing 0-50 48 2.816 0.141
Resurfacing 49 2.034
KSS function
Nonresurfacing 0-50 34.93 4.16 0.187
Resurfacing 33.67 3.11
MSMCS pain
Nonresurfacing 4-40 5.23 1.654 0.365
Resurfacing 4.93 1.3377
MSMCS function
Nonresurfacing 0-40 5.25 3.617 0.234
Resurfacing 5.75 3.240
Feller patellar score
Nonresurfacing 1-30 24.90 3.273 0.186
Resurfacing 25.97 2.895
Congruence angle
Nonresurfacing -12.320  2.0997 0.917
Resurfacing -12.383  2.0965
Patellar tilt angle
Nonresurfacing 7.97 2.566 0.873
Resurfacing 8.07 2.243

KSS=Knee Society Score, MSMCS=Modified Samsung Medical
Centre Score, SD=Standard deviation
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Radiological outcome

Mean congruence angle in resurfacing group was —12.83°
and in nonresurfacing group was —12.383° (P = 0.917).
There is no significant difference (P = 0.873) in mean
patellar tilt angle in resurfacing (8.07) and nonresurfacing
group (7.97).

Discussion

Total knee replacement has revolutionized the treatment
of arthritis of knee joint by providing significant pain
relief, improving function, and walking ability, thus
restoring a good quality of life. Earliest designs of total
knee arthroplasties focused on tibiofemoral replacements
but increased patellofemoral and extensor mechanism
complications led to change in femoral component
designs with the addition of a trochlear flange to allow
normal patellar tracking.”>* Despite these improvements
in implant design, the problem of AKP persisted which
encouraged many surgeons in the 80s to resurface patella.?*
Overtime, patellar resurfacing surgeries started having
their complications specific to patellofemoral articulation,
despite improvements in design and surgical techniques.’’
Subsequent modifications in implant design allowed the
surgeon to opt for nonresurfacing. Increased awareness of
component orientation and rotation have also improved
the results with regard to patellofemoral articulation after
TKA.»

Numerous systematic reviews,”*?’ meta analysis,'*!> and
randomized controlled trials'-*3? done until date comparing
resurfacing with nonresurfacing have reached no consensus
regarding which technique is better. Despite advances in
design and surgical techniques, the reported rates of AKP
in the patellar resurfacing group is 0%—47%%*3? and in
the nonresurfacing group is 0%-43%.*>!"" Studies have
concluded that irrespective of the management of patella
approximately 10% of the patients will still have AKP
after TKA.*3** Another complication seen with patellar
resurfacing is patellar clunk syndrome.*® There are various
etiologies for patellar clunk syndrome, including the high
position of the patellar component, inadequate synovial
tissue debridement at the upper pole of patella, abnormal
patellar tilt and tracking, joint line alteration of 8 mm or
more, etc.’*3® One of the senior authors has concluded
that implant design also plays an important role in the
occurrence of this syndrome.* In his retrospective study of
208 TKA, a high rate (15%) of patellar clunk was seen in
knees receiving mobile bearing prosthesis as compared to
none in the fixed bearing prosthesis group.

Various different techniques have been described in the
literature for the management of patella when the patella
is not resurfaced, including the use of electrocautery, drills,
facetectomy, bone nibblers, etc., alone or in combination.**#!
Agarwala et al.*' have described a technique of patellaplasty
in which electrocautery was used to demarcate the patellar
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rim, then power saw was used to excise osteophytes,
hypertrophied lateral facet and smoothens the articular
surface. This technique of patellaplasty was used for all the
60 TKA in the nonresurfacing group in the present study.
Hwang et al*' conducted a retrospective comparative
study using low contact stress mobile bearing prosthesis
with patellar retention and patellaplasty in 132 knees and
patellar resurfacing in 143 knees. At a minimum followup
of 7 years, none of the patients in retention group required
secondary resurfacing. The authors have concluded that
patellar retention with patellaplasty provide superior results
even in severe patellofemoral arthritis if the soft tissues are
properly balanced, and a patella friendly prosthetic design
is chosen.

Swedish Knee Replacement Register*? in a report of 27,372
TKA operated between 1981-1995, concluded that patient
satisfaction was more in resurfacing group, but the benefit
of patellar resurfacing diminished over time. Various
other studies have also reported no significant difference
in terms of AKP or patient satisfaction between the two
groups.”#4 The study also had similar findings, i.e. no
significant difference in the two groups as measured using
KSS, Modified Samsung Medical center score and Feller
patellar score.

Feller et al.,”® in a prospective randomized trial of 40 patients
reported that 22% cases of resurfaced patella were tilted with
lateral retinacular release required in 12 (24%) in resurfacing
group as compared to 5 (10%) of the nonresurfaced knees.
Schroeder-Boersch et al* reported less postoperative
patellar tilt (mean 3.8°) in the resurfaced group as compared
to nonresurfaced group (mean 6.4°). In the present study,
we found no statistically significant difference in patellar tilt
angle and congruence angle in the two groups.

Five randomized, double-blind, prospective clinical trials
which included 471 knees with a followup of 2-6.3 years
concluded no difference in the two groups.?3!44 The rate
of revision for patellofemoral symptoms was lower in the
resurfaced group, but the reluctance to revise a resurfaced
patella was found as a confounding factor due to the
high complication rates reported after isolated revision
of a patellar component of a total knee prosthesis.”’ In
a retrospective study by Seo et al.,* the authors have
found no association between the severity of the patellar
articular defect and resurfacing in terms of clinical
and functional outcomes. Meantime between primary
arthroplasty and secondary patellar resurfacing varied from
30.9-112 months.***° The study has a short-term followup.
Thus, there were no cases of secondary resurfacing
reported. This paper agrees with other papers stating that
secondary resurfacing of the patella may be required
in a long term followup. A long term evaluation of this
group will be required for making a conclusive argument
for resurfacing or nonresurfacing in terms of knee pain
requiring secondary resurfacing.
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The limitation of the present study is that the followup
period was short (mean = 19 months). However, there are
many studies which state that the results at 1-2 years after
primary or revision surgery stays the same at 5 or 10 years
postoperatively.’5?> We do agree that this study evaluated
the short-term outcomes between the two groups. A longer
followup is required to assess the long term complications.
Another shortcoming of this study is that the patients in
the two groups were operated by two different surgeons
leading to surgeon based bias.

Conclusion

We conclude that clinical outcomes, patient satisfaction,
revision rates and complication rates were similar in the
resurfacing and nonresurfacing groups in a short-term
followup. On reviewing the literature and analyzing our results,
we concluded that there is no evidence to resurface the patella
in knees with osteoarthritis and routine resurfacing of the
patella in primary TKA for osteoarthritis is not advantageous.
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