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Abstract

Background: Total knee arthroplasty (TKA) is the recom-
mended treatment to correct deformity, relieve pain, and re-
store normal biomechanicsin osteoarthritis of the knee joint.
We aimed to compare between patellar resurfacing versus pa-
telloplasty for treatment of patellofemoral joint osteoarthritis
in total knee replacement.

Patients and Methods: This randomized clinical study was
carried out on 60 orthopaedic patient’s clinic suffering from
advanced osteoarthritis knee joint, both gender, and aged from
35 to 65 years old, presented at the orthopedic clinic. We were
randomly allocated into two groups preoperatively for treat-
ment with either (group 1) or (group I1). Group (A) was man-
aged with patellar resurfacing and Group (B) was managed
with Patelloplasty.

Results: Regarding the postoperative KSS, there was a
significant difference between both groups regarding pain,
alignment (p<0.05), ROM was significantly higher in group
(1) compared to group (I1) (p=0.036). Lateral patellar place-
ment was significantly higher in group B compared to group A
(p=0.036). Patellar thickness was significantly higher in group
B compared to group A (p<0.001).

Conclusions: Total knee prosthesis, patellar resurfacing is
abetter option compared with patelloplasty for patellofemo-
ral osteoarthritis treatment regarding post operative different
clinical scores specialy anterior knee pain and ROM and func-
tional knee score walking distance, stairs climbing, walking
aids used.
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Introduction

TOTAL knee arthroplasty (TKA) is the recom-
mended treatment to correct deformity, relieve
pain, and restore normal biomechanics in osteo-
arthritis of the knee joint [1]. Thereisstill contro-
versy about the ideal treatment for patellofemoral
joint arthritis, i.e., whether to resurface patella or
not. Anterior knee pain (AKP) is acommon reason
for patient dissatisfaction, reportedly seenin up to
5%—-47% of cases postprimary TKR[1].

Early designs of total knee arthoplasties retained
the patella. AKP being a predominant symptom
prompted many surgeons to resurface the patella.
Patellar resurfacing have their own complications,
namely, subluxation, dislocation, loosening, patel-
lar fracture, rupture of quadriceps tendon or patel-
lar tendon, and patellar clunk [2].

One of the controversial topics among arthro-
plasty surgeonsis resurfacing of the patella. Three
basic strategies have evolved as follows: (i) always
resurface patella, (ii) never resurface, and (iii) se-
lectively resurface patella [3]. Proponents of se-
lective resurfacing patella base their decisions on
patient-related and prosthesis-related factors of
preoperative weight, AKP, deformity, radiograph-
ic changes, quality of the remaining patellofemoral
cartilage, intraoperative tracking, and the feasibili-
ty of patellar resurfacing [4].

Patelloplasty isararely used surgical technique.
In addition to removal of the osteophytes, patellar
cartilage is resected using a tangential saw cut. The
patellais shaped to match the trochlea of the femo-
ral component, in order to improve congruence [5].

Sun et al. [6] retrospectively studied 152 pa-
tients, who were either treated traditionally or
with patelloplasty, with minimum follow-up of 48
months. They found that patelloplasty was better
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than traditional patellar management at relieving
pain, enhancing patient satisfaction and improving
knee function.

A metaanalysis of 1223 knees showed 14% re-
duction in AKP following patellar resurfacing in
primary TKA. A randomized controlled trial (RCT)
of 1715 patients showed no significant difference
in functional outcomes between patellar resurfac-
ing or non-resurfacing, using the Oxford knee score

[7].

We aimed to compare between patellar resurfac-
ing versus patelloplasty for trestment of patellofem-
oral joint osteoarthritisin total knee replacement.

Patients and M ethods

This randomized clinical study was carried out
on 60 orthopaedic patient’ s clinic suffering from
advanced osteoarthritis knee joint, both gender,
and aged from 35 to 65 years old, presented at the
orthopedic clinic from Janury 2021 to June 2023.

We included patients with tibiofemoral osteoar-
thritis (OA) or rheumatoid arthritis (RA) who have
symptoms consistent with patellofemoral arthritis
such as anterior knee pain, difficulty to rise from
chairs and difficulty with stair climbing who area
candidate for primary knee arthroplasty, Patients
who are candidates for primary knee arthroplas-
ty and have Bartlett patellofemoral scoreis lower
than 21, Patients with tibiofemoral osteoarthritis or
rheumatoid arthritis who have moderate to severe
patellofemoral arthritis exhibiting radiographic
changes consistent with patellofemoral arthrosis,
such asloss of joint interval, increased bone densi-
ty at the patellofemoral margins, latera tilt and/or
lateral patellafacet osteophytes.

Patients with tibiofemoral arthritis with or with-
out mild patellofemoral arthritis, Patients who pre-
viously had a patellar operation such as patellecto-
my, patellar realignment operation or a high tibial
osteotomy, patients who previously had a patellar
dislocation, Revision knee arthroplasty, and Preop-
erative patellar thickness in the skyline view less
than 15mm were excluded.

Randomization:

We were randomly allocated into two groups
pre-operatively for treatment with either (group I)
or (group 11).

« Group (A) was managed with patellar resurfacing.
 Group (B) was managed with Patelloplasty.

All patients were subjected to general history:

 Cardiac diseases or previous admission in coro-
nary care unit.

¢ Chest diseases.

* Peripheral vascular diseases: |schemia, claudica
tion pain.

* Previous history of deep venous thrombosis.
* Systemic diseases: Diabetes mellitus, hyperten-
sion.

Local history: Thelocal history of the knee fo-
cus especially on quantifying the pain and disabili-
ty, pain and disability:

Physical examination:
General examination:

« Blood pressure.
 Cardiovascular examination.
* Chest examination.

* Abdominal examination.

Local examination: Complete local examina-
tion of the involved knee joint was done.

Preoperative investigations:

The following laboratory investigations were done:

« Complete blood picture and blood grouping.

* Blood sugar.

« Kidney function tests.

* Liver function tests.

* Bleeding profile.

«E.CG.

* Chest X-ray.

« Other investigations according to patient’s condi-
tion e.g.: Echocardiography for cardiac patients,
Doppler U/Sfor vascular disease and urine anal-
ysis.

Oper ative technique:

Epidural anesthesiawas used in all patients.
Media para-patellar approach was used in all cas-
es of this study. All femoral cuts were made using
intramedullary alignment guide. Femoral point of
entry was located at the top of the inter-condylar
notch and closer to the media femoral condyle.

Urinary catheterization: It was applied to all
patients due to the effect of epidural anesthesia on
control of urinary system and due to difficulty of
movement in the first few days postoperatively.

Femoral landmark: A disposable plastic airway
was used as alandmark over the pal pable pulsation
of the femoral artery just below the inguinal liga-
ment as a marker for the center of the hip joint for
intra-operative assessment of limb alignment. (The
center of the hip isjust lateral to this landmark, also
it can be checked under image intensifier.

Tourniquet application: In all cases, a pneumat-
ic tourniquet was applied with softban liner as high
as possible over the thigh. Then the limb was ex-
sanguinated using an Esmarch bandage.

The inflation pressure was around (400mmHg).
In bilateral cases, the pneumatic tourniquet was ap-



Mohamed R. Abdallah, et al.

plied to both lower limbs, but we inflate only one
side that we start with and after finishing, the other
sideis elevated for 5 minutes then the tourniquet
isinflated after deflation of the first one. Draping
and sterilization: The limb is scrubbed by Povidone
iodine from just distal to the tourniquet till the toes.
Sterile disposable draping was a routine use. Drap-
ing is carried out with water-proof sheets, and the
exposed areais covered by plastic sheet (Ioban
sheet). The number of personsin the operative
theater was kept to minimum. Traffic in and out of
the theater was minimized as possible.

Femoral cuts and preparation: Alignment
guide: All femoral cuts were made using intramed-
ullary alignment guide. Point of entry: Femoral
point of entry islocated at the top of the inter-con-
dylar notch and closer to the medial femoral con-
dylei.e. approximately one centimeter anterior to
the origin of the posterior cruciate ligament. The
holeis paralléel to the shaft of the femur in both the
antero- posterior and lateral projections.

Distal femoral cut: Distal femoral valgus angle
was between 5 to 7 degrees valgus angle.

Thickness of the distal femoral cut was done
using the measured resection technique by cut-
ting from the distal femur equal to the thickness of
the selected prosthesis (usually between 9-11mm)
in reference to the intact femoral condyle. Sizing
and rotational consideration: The posterior con-
dyles were used as areference for proper sizing
and rotation of the femoral component. The size
was checked before completion of the final cuts by
special stylusto avoid either femoral notching or
faulty sizing.

Final femoral cuts (anterior, posterior, anterior
chamfer, posterior chamfer and trochlear recess)
were taken as the routine procedurein TKA. The
last femoral cut is the notch cut. The notch chamfer
guide was applied on the cut surface of the distal
femur with the anterior tab resting in the trochle-
ar recess and a saw is used to cut the sides of the
notch. Tibial cut and preparation:

Optimal exposure of the wholetibial plateau
surface wasfirst step in tibial preparation.

Alignment guide: Combined intra & extra-med-
ullary alignment guide were used in all casesto
avoid varus or valgustibial cut. Intramedullary
point of entry were determined by the anteropos-
terior axis of the tibia (Akagi’sline). It isdrawn
by electro-cautery from posterior cruciate ligament
attachment point to medial third of tibial tuberosity.
The entry point is at the junction of anterior 1/3 and
posterior 2/3 of thisline. Tibial cut: Tibial cut lev-
el was identified either 2mm below the worn tibial
plateau side or 10mm below the healthy side. And
double checked using a specific stylus. Sizing and
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rotational consideration: Again, using electro-cau-
tery the AP axis of tibiawas drawn. The axis of the
tibial component should be parallel to this AP axis
to avoid internal rotation. After choosing the proper
size and rotation, final preparation of thetibiais
done using the proper sizetibial broach. Thetibial
broach impactor isimpacted to the proper depth in-
dicated by the marked groove on the impactor han-
dle then removed to create a space for the keel of
thetibial tray.

Patellar preparation:

In group (1), patellar resurfacing was done,
where the knee was placed in extension. The thick-
ness of the patella was measured using a special
calibre. The universal patellar saw guide was posi-
tioned parallel to the anterior cortex of the patella,
its serrated jaws were positioned at the proximal
and distal margins of the patellar articular surface
then thumbscrew of the guide were tightened so
that the jaws were firmly holding the patella. This
patellar guide had a calibrating 10mm gauge which
ensure that only 10mm thicknessis resected from
the patella

Resection was done with an oscillating saw,
maintaining the saw blade flush with the surface of
the cutting guide. The remaining patellar surface
was sized by the superior- inferior dimension us-
ing a series of templates. The proper sized template
was positioned so that its medial border isflush
with medial border of the patellar surface without
overhang. Thiswas medializing the patellar com-
ponent and improve patellar tracking. Then the
three holes for the fixation pegs were drilled using
aspecial drill bit.

In group (I1), the kneeis placed in extension
asin group (1). The patellofemoral ligament were
released. Then a bone holding forceps with point-
ed tip was used to firmly hold the patella and all
peripheral osteophytes were removed using Ron-
geur bone nibbler or oscillating saw to regain more
or less the normal patellar shape. Denervation of
the patellar edges using electrocautery were done.
Drilling of the eburnated articular surface also were
done to decompress the patellar bone and decrease
postoperative pain.

Trial components were inserted for assessment
of size, fitting of the prosthesis, position, rotation,
equality of bone gaps and ligamentous bal ance.
Also, patellar tracking and stability was assessed
using no thumb technique. Intra-operative imaging
of the knee was aroutine step in al cases of the
thesis. Soft tissue balancing by medial or lateral re-
lease according to the need in each case. Copious
irrigation lavage and suction were donein all cases
either by suction irrigation machine or by 50cc sy-
ringe. The femoral component was cemented first
then the tibial components with trial insert applied,
and the joint is reduced. The knee was extended,
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and gentle pressure was applied to pressurize the
cement. At the sametimein group (1), only the pa-
tellar prosthesis was positioned and pressurized.
After cement hardening again ligamentous balance
and antero-posterior and medio-lateral tibiofemo-
ral stability were rechecked. Again, patellar track-
ing and stability were rechecked using “no-thumb
technique”.

Closure of the arthrotomy with continuous Vic-
ryl suture No. 2 was done with the use of suction
drainage system. Then subcutaneous tissue was
closed by Vicryl suture No. 0 and the skin is closed
by staples. The wound was covered and the whole
lower limb was wrapped by softban and crepe
bandage starting from tourniquet site till the foot.

Post-oper ative measurements:

The patients were be followed-up at 3 months,
6 months and lyear assessed by clinical evaluation
using knee society clinical rating system (knee and
functional score) including pain, range of motion,
alignment, flexion contracture, extension lag, an-
teroposterior instability, and mediolateral instabil-
ity [8], and Bartlett patellofemoral scoring system
including anterior knee pain, quadriceps strength,
ability to rise from chair and stair climbing (116).
Radiological evaluation of limb alignment, change
in component alignment, patellar subluxation or
dislocation, and skyline view measured data (pa-
tellar tilt angle (a angle), lateral patellar placement
(d) and patellar thickness (T).

Male patient, 58 years old, right side, OA, follow-up 12 months

Preoperative imaging

Intraoperative pictures

Preoperative imaging

Intraoperative patellar tracking
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Clinical results: The knee society clinical rat-
ing system: Bartlett Patellofemoral scoring system:
Radiological results: Skyline view measurement:

- Operative data: Patellar resurfacing was done.
- Postoperative complications: None.

Satistical analysis:

Statistical analysis was done by SPSS v28
(IBM Inc., Armonk, NY, USA). Quantitative var-
iables were presented as mean and standard devi-
ation (SD) and compared between the two groups
utilizing unpaired Student’ s t-test. Qualitative var-
iables were presented as frequency and percentage
(%) and were analysed utilizing the Chi-square
test or Fisher’s exact test when appropriate. A two
tailed p-value <0.05 was considered statistically
significant.

Results

The demographic and clinical data was present-
edin (Tablel).

Table (1): Comparison to basic demographic and clinical data

of the studied groups.
Group (A) Group (B) p-
(Patellar resurfacing)  (Patelloplasty)  value
(n=30) (n=30)
Age (years) 54.39+12.10 55.89+8.20 0.398
Sex:
Male 10 (33.3%) 8 (26.7%) 0.581
Female 20 (66.7%) 10 (33.3%)
Sde operated:
Right 12 (40.0%) 20 (66.7%) 0.592
Left 18 (60.0 %) 20 (40.0%)
Diagnosis:
OA 26 (86.67%) 24 (80.0%) 0.652
RA 4 (13.33%) 6 (20.0%)

Data presented as mean + SD or frequency (%).
OA: Osteoarthritis. RA: Rheumatoid arthritis.

Regarding the postoperative KSS, there was a
significant difference between both groups regard-
ing pain, alignment (p<0.05), ROM was signifi-
cantly higher in group (1) compared to group (1)
(p=0.036), with no significant difference between
both groups regarding Flex. Contract. and Ext lag.

The postoperative functional knee score re-
vealed that walking distance 30 was higher in
group (1), while walking distance 20 was higher in
group (1), stairs climbing 30 was higher in group
(1), while stairs climbing 15 was higher in group
(11, walking aids used O was higher in group (1),
while walking aids used -5 was higher in group (11).
Regarding the Knee society clinical rating system,
the total score was significantly lower in group (1)
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compared to group (11), and total functional knee
score was significantly higher in group | more than
group (I1) (Table 2).

Table (2): Postoperative Knee society score, functional knee
score and knee society clinical rating system of the

studied groups.
cig);g I(Q) Group (B) P
) (Patelloplasty)
resurfacing) (n=30) value
(n=30) B
Knee society score
Pain:
30 2(6.7%) 10 (33.3%) <0.001*
40 4(13.3%) 14 (46.7%)
45 16 (53.3%) 4 (13.3%)
50 8(26.7) 2 (6.7%)
ROM 22.43+3.28 21.12+189  0.036*
Alignment:
-3 6 (20.0%) 2 (6.67%) 0.125
0 24 (80.0%) 28 (93.33%)
Flex. Contract.:
-5 2 (6.7%) 0 (0.00%) 0.491
-2 28 (93.3%) 30 (100%)
Ext lag:
-10 2(6.7%) 3(10%) 1.0
-5 28 (93.3%) 27 (90.0%)
AP instability:
10 30 (100.0%) 30 (100%) NS
ML instability:
10 4(13.3%) 0 (0.0%) 0.114
15 26 (86.7%) 30 (100%)
Functional knee score
Walking distance:
10 4(13.3%) 10 (33.3%) 0.008*
20 8 (26.7%) 16 (53.4%)
30 18 (60.0%) 4 (13.3%)
Sairs climbing:
0 0(0.0%) 4 (13.3%) 0.012*
15 10 (33.3%) 16 (53.4%)
30 20 (66.7%) 10 (33.3%)
Walking aids used:
-20 0(0.0%) 4 (13.3%) 0.006*
-10 0(0.0%) 2 (6.7%)
-5 8 (26.7%) 14 (46.7%)
0 22 (73.3%) 10 (33.3%)
Knee society clinical rating system
Total knee score 79.90+10.74 89.93+10.77  0.029*
Total functional 46.00+11.79 32.90+16.90 0.001*

knee score

Data are presented as mean + SD or frequency (%).
*: Statistically significant as p-value <0.05.

Lateral patellar placement was significantly
higher in group B compared to group A (p=0.036).

Patellar thickness was significantly higher in
group B compared to group A (p<0.001) (Table 3).
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Table (3): Skyline view measured parameters of the studied

groups.
Group (A
(Patg I(ar) Group (B) p-
) (Patelloplasty)  vaue
resurfacing) (n=30)
(n=30) -
- Patellar tilt angle (o) - 22.43+5.39 -
(degrees)
- Patellar tilt angle () ~ 9.83+3.59 - -
(degrees)
- Lateral patellar 2.90+0.69 3.94+1.26 0.036*
placement(d) (mm)
- Patellar thickness (T)  20.90£3.15  24.53+2.96 <0.001*

(mm)

Data are presented as mean + SD.
*: Statistically significant as p-value <0.05.

Discussion

Anterior knee pain (AKP) isacommon reason
for patient dissatisfaction, reportedly seenin up to
5%—47% of cases postprimary TKR. Early designs
of total knee arthoplasties retained the patella. AKP
being a predominant symptom prompted many sur-
geons to resurface the patella.

Patellar resurfacing have their own complica-
tions, namely, subluxation, dislocation, loosening,
patellar fracture, rupture of quadriceps tendon or
patellar tendon, and patellar clunk [9].

One of the controversial topics among arthro-
plasty surgeonsis resurfacing of the patella. Three
basic strategies have evolved as follows: (i) al-
ways resurface patella, (ii) never resurface, and
(i) selectively resurface patella. Proponents of
selective resurfacing patella base their decisions
on patient-related and prosthesis-rel ated factors of
preoperative weight, AKP, deformity, radiographic
changes, quality of the remaining patellofemoral
cartilage, intraoperative tracking, and the feasibili-
ty of patellar resurfacing [4].

Our results showed that the postoperative knee
score showed a significant increasing in pattelar re-
surfacing group more than the patelloplasty group
in pain, ROM, also the functional score was signif-
icantly higher in pattelar resurfacing group more
than the patelloplasty group in walking distance,
stairs climbing, walking aids used.

Patella-related complications after total knee
replacement arthroplasty include osteonecrosis,
fracture, subluxation, patellofemoral instability,
rupture of the quadriceps or patellar tendons, pa-
tellar component failure, soft tissue impingement,
patellar pain, and malrotation of the femoral or
tibial component [10]. The reported rates of these
complications varied remarkably when patellar re-
surfacing is performed. Barrack et al. [11] report-
ed that anterior knee pain will develop postopera-

tively regardless of whether patellar resurfacing is
performed, and aso noted that no significant dif-
ference between the groups treated with or without
resurfacing with regard to the overall Knee Society
Score or the pain and function score[12].

The Bartlett patellofemoral score was signifi-
cantly higher in patellar resurfacing group more
than the patelloplasty group in anterior knee pain,
ability to rise from chair, stair climbing, except the
quadriceps strength, generally the total Bartlett pa-
tellofemoral score was significantly higher in pat-
telar resurfacing group more than the patelloplasty
group [13].

Wood et a. [14] reported alow incidence of an-
terior knee pain in patients with resurfaced patellae
with the same implant. Less than 5°of combined
tibial and femoral internal malrotation of aknee
arthroplasty component could possibly contribute
to anterior knee pain without visible radiographic
changes such as patellar tilt or subluxation.

In our results, there was statistical significant
difference between two studied groups regarding
lateral patellar placement and patellar thickness
(p<0.05), while there was no statistical significant
difference regarding patellar tilt angle (p>0.05).

In agreement with our study, Ha, C et d., [15],
study the Resurfacing versus not-resurfacing the
patellain one-stage bilateral total knee arthroplasty:
A prospective randomized clinical trial, this study
was carried out on Sixty-six patients (132 knees)
scheduled for first-ever one-stage bilateral TKA
due to osteoarthritis received patellar resurfacing
and retention, There were significantly improved
Knee Society and Feller scores (p<0.001) in the re-
surfacing group compared with the non-resurfacing
group post-operatively. Anterior knee pain and pa-
tellar clunk rates were lower on the resurfaced side
compared with the non-resurfaced side (p<0.001).

Our results were consistent with Kordelle et al.
[16] prospective randomised study was to investi-
gate the necessity of resurfacing the patellain com-
bination with total knee arthroplasty, Between May
1999 and May 2000 fifty patients were enrolled in
a prospective, randomised study. All patients re-
ceived the same posterior-cruciate-sparing total
knee replacement and were randomised to treat-
ment with and without resurfacing of the patellain
patients without or mild anterior knee pain before
undergoing total knee replacement, the patients
with patella resurfacing demonstrated a higher
overall Knee Society score.

A previous study for Patel K et al. [17] report-
ed an average AKP incidence in non-resurfaced
patients of 10%, versus 3.3% for resurfaced cas-
es, also the incidence of reoperation was 6.7% in
non-resurfaced knees as compared to 0% in resur-
faced knees.
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Parvizi et a. (18] performed a meta-analysis of
14 studies between 1966 and 2003. The incidence
of anterior knee pain was higher when the patellae
were not resurfaced. Secondary resurfacings due
to anterior knee pain were required in 8.7% of the
nonresurfaced knees. There were no differencesin
reported complications. Total knee arthroplasty re-
sulted in improved functional outcome regardless
of patellar resurfacing.

Gildone et al. [19 reported improvement of
the mean clinical knee society score in the resur-
faced group from 30.2 preoperatively to 91.6 at
final follow-up while in the non-resurfaced group
from (30.3 to 90.5). Also the functiona knee score
improved from 49.7 preoperatively to 86.7 at fina
follow up for the resurfaced group, and in the non-
resurfaced group (from 50.2 to 85.5).

Regarding patellofemoral joint performance,
they used visual analogue scoring (getting out of
acar, getting into a chair and getting up & down
stairs) and they reported no significant differences
between the two groups [17] .

Gildone et al. [19] reported same mean clinical
KSS (which is different from our results) and sim-
ilar ability to perform daily activitiesinvolving the
patellofemoral joint in the two groups. On the other
hand there were significant differences regarding
the functional KSS score (similar to our results),
range of passive flexion, anterior knee pain and pa-
tellar tilt and subluxation, in favor of the resurfaced
group. (129) So, they recommended resurfacing in
TKA design. Patella resurfacing enhances ROM
and decreases anterior pain, but without any ben-
efit for activities requiring knee flexion superior to
100° (getting up and down stairs, seating and get-
ting out of a car), likely because the non-resurfaced
group had sufficient passive flexion to perform
these activities without problems [19].

Although there is controversy, the scientific ev-
idence that favors patellar resurfacing in primary
total knee arthroplasty (TKA) is abundant. The lit-
erature shows a substantially higher incidence of
anterior knee pain and higher rates of re-operation
where the patellais not resurfaced primarily. Pro-
spective randomized studies have reported re-oper-
ation rates to carry out the resurfacing of the patella
that exceeded the complications after the surgery
with resurfacing [20] .

Conclusions: Total knee prosthesis, patellar re-
surfacing is a better option compared with patel-
loplasty for patellofemoral osteoarthritis treatment
regarding post-operative different clinical scores
specially anterior knee pain and ROM and func-
tional knee score walking distance, stairs climbing,
walking aids used.
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