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Abstract Compl ica t ions  of  pate l lar  resurfac ing in total  
knee ar throplas ty  have rek indled  the interest  of  many  sur- 
geons in pate l lar  retention.  In a p rospec t ive  study 20 ran- 
domly  se lec ted  pat ients  of  40 underwent  pate l lar  resurfac-  
ing in combina t ion  with their  total  knee arthroplasty.  The 
other  20 pat ients  were  left with an unresurfaced patel la.  
With in  24 months  o f  fo l low-up,  the advantages  of  pate l lar  
resurfac ing could  be seen according  to the Knee  Soc ie ty  
Score.  Espec ia l ly  in advanced  osteoarthri t is  o f  the knee 
joint ,  the pat ients  achieved bet ter  scores in c l imbing  stairs 
and in function.  The super ior  funct ional  results  are argu- 
ments  for pate l lar  resurfacing,  at least  in knees  with ad- 
vanced  osteoarthri t is .  

introduction 

In the 1970s resurfac ing of  the pa te l la  in total  knee arthro- 
p las ty  was not  rout ine ly  per formed.  The femora l  compo-  
nents had no anter ior  f lange,  and therefore  the pate l la  was 
often ignored  until  it became  obvious  that 1 0 % - 4 0 %  of  
the pat ients  compla ined  of  anter ior  knee pain. In 1975 the 
dome- type  pate l la  r ep lacement  was deve loped  [2], and 
pa te l la - re la ted  compl ica t ions  were reduced  to approxi-  
mate ly  5% [12, 15]. In the fo l lowing  years  more  and more  
specific complicat ions of  patel la  resurfacing were reported, 
among  them pate l la  fractures and necroses,  rupture of  the 
pate l lar  tendon,  po lye thy lene  wear  and loosening  [ 1]. This  
rek indled  the interest  of  or thopaedic  surgeons in pate l lar  
re tent ion [ 11 ]. 

Having  some exper ience  in pa te l la r  r ep lacement  and in 
pate l lar  retention,  we ini t ia ted a p rospec t ive  r andomized  
s tudy with two groups  of  patients.  One group o f  pat ients  
scheduled  for total  knee  ar throplas ty  rece ived  an a l l -poly-  
e thylene th ree -pegged  pate l lar  r ep lacement  (Fig. 1). The 
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patients in the other  group underwent  a pa te l lap las ty  with 
t r imming  o f  os teophytes  and remova l  of  the car t i lage with 
an osci l la t ing saw down to the subchondra l  bone. With  the 
results  of  this study, we hoped  to f ind answers  to the fol- 
lowing quest ions:  (1) Do pat ients  with osteoarthri t is  show 
different  c l in ical  results  in the two groups?  (2) Which  pre- 
opera t ive ly  measurab le  factors have an inf luence on the 
compl ica t ions ,  especia l ly  pa te l la - re la ted  p rob lems?  

Patients and methods 

Two groups with 20 patients each were formed. In the study we 
used the Duracon total knee arthroplasty system by Howmedica. 
This system involves a cemented polyethylene onlay patella with 
three fixation pegs. At the beginning of the operation, the patients 
were randomly placed in either group A (with patellar replace- 
ment) or group B (without replacement). In order to obtain rele- 
vant statistical data despite the small numbers, it was necessary to 
form a homogeneous group of patients and to define certain exclu- 
sion criteria such as age, diagnosis, body weight and activity level 
(Table 1). 

In addition to the standard patient data, the Knee Society Score 
[10] was assessed, and a complete set of radiographs was taken. 
The degenerative cartilage changes in each compartment were 
noted intraoperatively. It was furthermore attempted to describe 
the morphology of the patella more precisely by classifying the 
form of the patella according to Wiberg [20] and the position of 
the patella according to Insall and Salvati [9]. 

All patients were examined on the 7th postoperative day and 
after 6, 12 and 24 months. The clinical results were also rated sub- 
jectively by the patient and by the observer (Table 2). One woman 
of group B did not appear for the 2-year follow-up. At the 12-month 
follow-up she had been satisfied, with a well-functioning prosthe- 
sis, a knee score of 80 points and a function score of 90 points. 
Contacted by phone, she was still being monitored by her local 
physician, and there had been no problems with the operated knee. 

The average age of the patients in group A (with replacement) 
was 73.0 years (range 62-79 years), in group B (without replace- 
ment) 72.2 years (range 59-79 years). Thirty-six patients were op- 
erated on, 4 with a bilateral knee replacement. Both groups in- 
cluded 6 men and 14 women. The average body height and weight 
in both groups were comparable (group A: 164.4 cm, 73.8 kg; 
group B; 165.5 cm, 73.7 kg). 

Special attention was paid to the radiological findings pre- and 
postoperatively. The degree of osteoarthritis was classified using 
the Kellgren-Lawrence global scale. The patellofemoral compart- 
ment was grouped specifically according to Sperner et al. [18] 
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Table 2 Observer rating of the operative result classified by Ficat 
(modified) 

Description 

Excellent 

Good 

Fair 

Poor 

No pain and normal function; return to unrestricted 
activity 
Minimal complaints after exertion; normal function 
and activity 
Periodic pain, limited flexion; problems with the 
extensor mechanism; restricted activity 
No improvement or worse 

Table 3 Classification of the degree of pateUofemoral arthritis by 
Sperner et al. [18] 

Description 

Grade 0 
Grade 1 

Grade 2 
Grade 3 

Grade 4 

No degenerative changes 
Definite subchondral sclerosis; minimal osteophytes 
on the patella 
Definite osteophytes on the patella 
Narrowing of the patellofemoral joint space; osteo- 
phytes on patella and femoral condyles 
Tight joint space and large osteophytes with de- 
formed patella 

(Table 3). The position of the implants or radiolucent lines were 
quantified according to the Knee Society [5]. 

The statistical analysis was performed using the Wilcoxon rank 
sum test. 

Fig. 10steoarthri t is  with varus deformity, treated with a Dura- 
con-TKA and patellar resurfacing 

Table 1 Inclusion and exclusion criteria for the prospective study 

Inclusion criteria Exclusion criteria 

Diagnosis Osteoarthritis 

Age 50-79 years 
Other 

Rheumatoid arthritis 
avascular necrosis 
posttraumatic arthritis 
tumour patient 
< 50 or > 79 years 
Body weight by Broca 
exceeding 130% 
Preoperative high activity level 
(walking distance > 1000 m) 

Results 

Twenty-e ight  ar throplast ies  were ful ly cemented,  whereas  
12 had  a cement less  femora l  component .  There  were  no 
int raoperat ive  compl ica t ions .  Addi t iona l  procedures  con- 
cerning the extensor  mechanism,  such as lateral  re lease  or 
denervat ion  of  the pa te l la  with electrocautery,  had  not  
been per formed.  The average operat ion t ime was 106 min 
with patellm" resurfacing and 94 min  without  resurfacing.  

Two wound  heal ing prob lems  were noted,  each being 
comple te ly  reso lved  after ant ibiot ic  treatment.  One pat ient  
required a manipu la t ion  on the 14th pos topera t ive  day due 
to an extens ion defici t  of  15 °. One pat ient  f rom group B 
(without  rep lacement )  suffered a lateral  subluxat ion of  the 
patel la.  This subluxat ion was treated 5 months  later with a 
lateral  release.  Even though the pate l la  is centra l ized in 
the femora l  groove,  the pat ient  still  exper iences  strong an- 
ter ior  knee pa in  and scores way  be low average.  

Pos topera t ive  implant  pos i t ion  

The mean  posi t ion of  the femoral  componen t  was in 7.5 ° 
valgus  with reference to the femora l - t ib ia l  axis and 7.8 ° of  
f lexion.  The t ibial  p la teau was implan ted  at 88.0 ° with 
reference to the frontal  p lane and in 6 ° of  poster ior  slope. 
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Climbing stairs provokes special stress in the patello- 
femoral joint, and group B patients had significantly 
lower scores after 12 and 24 months concerning the sub- 
item of the function score 'climbing stairs' (Fig. 3). 
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According to the femorotibial axis the patients could be 
divided into two groups. One group consisted of 28 pa- 
tients with varus deformity (group A: 15, group B: 13 
knees). The average preoperative axis measured 4.0 ° varus 
(range 4 ° to -14  °) and was corrected to 5.4 ° valgus. The 
other group consisted of 12 knees with valgus deformity 
and was corrected from 16.0 ° (range 10°-25 °) to 7.8 ° val- 
gus. Concerning the knee and function scores and the sub- 
items 'pain' and 'climbing stairs', there were no differ- 
ences between patients with varus or valgus deformity at 
the 12- or 24-month follow-up in groups A and B. 

Fig. 2 Knee and function scores after 12 and 24 months in groups 
A (with replacement) and B (without replacement) Preoperative degree of osteoar thr i t i s  
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Fig. 3 Selected items of the 12- and 24-month follow-up scores 

Knee and function scores 

After 24 months the patients in group A had significantly 
higher knee and function scores than those in group B 
(Fig.2). The range of motion 2 years after the operation 
did not differ between the two groups (A: 104.4 °, B: 
102.4°). Patients without patellar replacement complained 
about slightly more patellar and peripatellar pain, but this 
did not lead to significant differences in the sub-item 
'pain' of  the knee score. Other sub-items of the knee score 
(limb axis, ligament stability, etc.) did not show any sig- 
nificant differences either, and thus the lower knee score 
in group B could not be attributed to one specific feature. 

Preoperatively, 18 knees had a less advanced degree of 
arthritis (grade 2 : 2  knees, grade 3 : 1 6  knees). Nine of 
these knees were given a patellar replacement and nine 
were not. Statistically significant differences in knee or 
function score or in the sub-items could not be found. 

Twenty-two knees had a severe grade 4 osteoarthritis 
(11 patients from group A, 11 from group B). These pa- 
tients showed some significant differences between the 
12- and 24-month scores [24-month knee score A: 84.4, 
B: 70.1 (P < 0.05), climbing stairs A: 40.0, B: 33.6 (P < 
0.025), function score A: 83.2, B: 70.9 (P < 0.05)], so that 
patients with advanced osteoarthritis seem to benefit from 
patellar replacement. 

Combining the two features 'preoperative axis' and 
'degree of osteoarthritis' reveals further information. Ten 
knees of the 28 with varus deformity had a less advanced 
arthritis grade 3. Of these patients 6 underwent patellar re- 
placement and 4 patellar retention. Both sub-groups 
showed no significant differences in scores. Advanced 
varus deformity (grade 4) was noted in 18 knees. The 9 
knees in group A showed some significantly higher scores 
than the 9 knees in group B (Fig.4). Concerning the 12 
knees with valgus deformity, an advantage of patellar re- 
placement could not be found, probably due to the small 
numbers in both groups. 

Retropatellar arthritis 

By forming two groups with less advanced (grade 1 and 2, 
ts = 10) and more advanced (grades 3 and 4, n = 30) arthri- 
tis in the patellofemoral joint (Fig. 5), significant differ- 
ences were noted again in the sub-item 'climbing stairs', 
independent of the degree of arthritis (Fig. 6). 
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Fig.4 Comparison of 24- 
month scores of patients with 
varus deformity and osteo- 
arthritis grade 4 in groups A 
and B 
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Fig. 5 Examples of patellofemoral arthritis grade 2 without resur- 
facing (left) and grade 4 with resurfacing (right) 

Patella morphology 

Neither the form of  the patella as classified by Wiberg, the 
patellar position by Insall and Salvati, the degree of  
arthrosis by Outerbridge nor the distribution of  chondro- 
malcia by Ficat had any influence on the scores. 

Rating of  the operation 
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n = 5  n = 4  n=15  n=15  

Patellofemoral arthritis Patellofemoral arthritis 
grade 1 & 2 grade 3 & 4 

Scores after 24 months for 'climbing stairs' in groups A 
and B, as related to the preoperative degree of patellofemoral 
arthritis 

The patients were asked to rate the operation subjectively: 
1 = excellent, 2 = good, 3 = fair, 4 = poor. The observer 
rating was done on the basis shown in Table 2. Some dif- 
ferences were noted between patient and observer, but 
there was no significant difference between groups A and 
B (Fig. 7). 

Discuss ion  

One severe complication of  patellar resurfacing is fracture 
o f  the patella [14]. Two causes leading to this fracture are 
an increased tension of  the quadriceps due to improper se- 
lection of  the size of  the femoral component  and de- 
creased circulation of  the patella caused by extensive lat- 
eral release. In order to avoid severe complications of  
patellar resurfacing, Levitsky et al. left the patella un- 
resurfaced in presence of  a satisfactory articular cartilage, 



Fig.7 Rating of the operation 
by patient and observer after 
24 months in groups A and B 
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congruent patellofemoral tracking and normal anatomic 
patellar shape [13]. After a mean follow-up period of 7.5 
years, 89.5% of their 79 patients were satisfied with the 
surgical result and showed a mean knee score of 89.9 and 
a function score of 92.0 points. Nevertheless, a mild ante- 
rior knee pain was noted in 19%. 

Further arguments for patellar retention, apart from 
good score results, can be found in a recent publication by 
Keblish et al. [ l l ] .  In a prospective study, with a mean 
follow-up of over 5 years, the authors compared 30 pa- 
tients in whom the patella was resurfaced on one side and 
not resurfaced on the other. There was no difference in the 
subjective preference between the two sides, and no sig- 
nificant differences in the knee score were noticed (with 
resurfacing 90.1, without resurfacing 89.2 points). Since 
there was no obvious disadvantage to patellar retention, 
the authors emphasized the additional advantage of an un- 
resurfaced patella: after knee arthroplasty the patella is 
able to adapt to the geometry of the femoral component. 
This 'stress contouring' can be observed mainly on the 
lateral facet in approximately 85% of patella surfaces 
[16]. A further argument for patellar retention is the 
undisturbed nerve supply to the patella with preservation 
of proprioception. Keblish et al. saw a strong indication 
for patellar retention in patients with a small patella, poor 
bone quality including rheumatoid arthritis, extensive lat- 
eral release and in young patients with a high activity 
level. 

One of the main results of our prospective study was 
the difference in ability to climb stairs in the two patient 
groups. This fact seems to be important for the efficiency 
of patellar replacement, because both climbing stairs and 
rising from a chair especially stress the patellofemoral 
joint. Soudry et al., for instance, observed that one-third 
of their patients without patellar replacement could not 
use the operated knee for climbing stairs [17]. 

Even though the differences between the two groups in 
our study were only short term and minimal, the follow- 
ing three questions arise in evaluating the results: 

1. Why can patients with patellar resurfacing climb stairs 
better? 

2. Why do patients without patellar replacement have sig- 
nificantly poorer scores with grade 4 osteoarthritis and 
varus deformity than those patients with only grade 3 os- 
teoarthritis and varus deformity? 

3. Why does the preoperative degree of arthritis have no 
influence on the scores in valgus deformity? 

One possible explanation for question 1 could be the ele- 
vation of the intraosseus pressure in the patella, especially 
in flexion. Graf et al. [7] demonstrated that the intraosseus 
pressure of a patella with degenerative changes was ele- 
vated to an average of 45 mmHg and rose further to 60 
m m H g  in maximal flexion. Arnoldi et al. [3] described a 
possible relation between high intraosseous pressures and 
an interference of circulation in the subchondral bone 
leading to pain. Resurfacing of the patella reduces the 
pressure on the subchondral bone by improving the load 
distribution, which could be a reason for less pain and su- 
perior functional abilities. This effect could be seen in our 
study also for patients with advanced retropatellar arthri- 
tis. 

In a retrospective study Enis et al. [4] reported on pa- 
tients who underwent bilateral total knee arthroplasty, one 
side with and the other side without resurfacing. Only pa- 
tients with advanced patellofemoral disease were included 
in the study. In a subjective rating none of the patients 
chose the knee without patellar resurfacing as the superior 
one. Additionally, the patients indicated that the resur- 
faced knee was stronger, as evaluated on an Orthroton II 
(Cybex). The authors advised resurfacing the patella in 
patients with advanced retropatellar arthritis. 

No detailed reference could be found in the literature 
concerning the second question. Some reports exist de- 
scribing slightly less satisfying results for knee arthro- 
plasty in severe varus deformity [19], but these authors 
routinely resurfaced the patella. Other reports concerning 
the results of knee arthroplasty with patellar retention did 
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not specify the preoperative deformity. In answering the 
question, the following should be considered: advanced 
osteoarthritis leads to malal ignment of  the patella and 
consecutive patellofemoral disease including medial  as 
well as lateral subluxation [8]. Goldberg et al. [6] recog- 
nized an unbalanced extensor mechanism as the main cause 
of  patella-related problems. A frequent problem leading to 
pain is an inferior position of  the patella, and the authors 
suggested maintaining a height of  between 10 and 30 m m  
above the joint line. Even though our results did not de- 
pend on the postoperative position of  the patella, the as- 
sumption of  more  frequent alignment problems in severe 
varus osteoarthritis remains the only plausible explanation 
at least within this short follow-up period. 

A conclusive answer is missing to the last question of  
why there was no difference between the two groups with 
valgus deformity. The distribution of  the preoperative de- 
gree of  arthritis accords with more patients with less ad- 
vanced disease in valgus osteoarthritis (grades 2 and 3: 
eight knees, grade 4: four knees). The four patients with 
severe valgus osteoarthritis were too inhomogeneous in 
their data for a reliable statistical statement. Possibly a 
similar trend as in severe varus osteoarthritis would have 
been noticed in severe valgus osteoarthritis if there had 
been more patients in this sub-group. 

In conclusion, with a prospective randomised study, 
the advantages o f  patellar resurfacing in total knee arthro- 
plasty could be seen at the 24-month  follow-up. Espe- 
cially patients with advanced osteoarthritis achieved supe- 
rior results concerning the function score and 'c l imbing 
stairs' after resurfacing the patella. A still longer follow- 
up is necessary to find out whether patients with patellar 
resurfacing start to develop problems from polyethylene 
wear or component  loosening. 
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