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Posterior stabilised implants are a well-proven treat-
ment for patients requiring primary total knee
arthroplasty. Concerns about the posterior stabilised
(PS) design have been raised and recent studies sug-
gest that the post-cam articulation can be an addi-
tional source of polyethylene wear debris. In this
study, the authors report impingement of the tibial
post against the patellar component in deep flexion in
posterior stabilised total knee arthroplasty. Their
data suggest that “post impingement” is associated
with a raised joint line, patella infera, too anterior
placement of the tibial component and a smaller
femoral component size. “Post impingement” may
lead to extensor mechanism problems and additional
polyethylene wear and therefore may affect the long-
term functional results of posterior stabilised total
knee arthroplasty. 

INTRODUCTION

Posterior stabilised (PS) implants are widely
used for patients requiring primary total knee
replacement. They were developed to provide con-
trolled roll-back of the femur in flexion and redi-
rect forces over the implant-bone interface (3, 14,

25). The post-cam design prevents uncontrolled
anterior sliding of the femoral component in deep
flexion without requiring excessive conformity and
may restore closer to normal knee kinematics (3,

13). Satisfactory results have been widely reported
for posterior stabilised implants with a higher than
95% survival rate in long-term follow-up studies (5,

9, 12, 14, 20). 
However, several authors reported their concerns

about the resection of the posterior cruciate liga-
ment during total knee arthroplasty (6, 10, 21, 27) and

about the design of the posterior stabilised
implants, causing increased patellar problems,
decreased range of motion and osteolysis (11, 16,

18). Recent observations of the presence of surface
damage and wear on the tibial post of posterior sta-
bilised implants suggest that the cam-post interface
is not an innocent articulation and may be an addi-
tional source for polyethylene wear debris (19, 22).

In this study we report the observation of
impingement of the tibial post against the patellar
component in deep flexion in posterior stabilised
total knee arthroplasty. We determined whether
post impingement is associated with 1) joint line
position, 2) patellar height, 3) posterior offset of
the tibial component and 4) femoral component
size.

MATERIAL AND METHODS

Impingement of the tibial post against the patellar
component in deep flexion and position of the implant
were evaluated in 23 consecutive patients who received
a posterior stabilised total knee prosthesis (Genesis II,
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Smith and Nephew Richards, Memphis, Tennessee,
USA). All components were cemented and in all cases
the patella was resurfaced with a cemented polyethylene
inlay component. Eighteen patients were female and 5
were male. The ages ranged from 53 to 79 years ( mean
age : 71 years). The underlying diagnosis was degenera-
tive osteoarthritis or post-traumatic arthritis in all
patients. 

Peroperative Measurements

At the time of surgery, after cementing all the com-
ponents and after release of the tourniquet, the flexion
angle at which impingement of the post against the
patella occurred was measured using a calibrated
goniometer. 

Radiographic Evaluation

Anterior-posterior, lateral and full leg radiographs
were made preoperatively and postoperatively at six
weeks with the patient standing. On the full leg radio-
graphs, coronal alignment was determined. On the later-
al standing radiographs joint line position, patellar
height and posterior offset of the tibial component were
determined using the methods described by Figgie et al
(7, 8).

The change in joint line position pre- and postopera-
tively was defined as the difference between the perpen-
dicular distance from the weight-bearing surface of the
tibia plateau to the tibial tubercle on the pre-op film and
the perpendicular distance from the weight-bearing sur-
face of the prosthetic tibial component to the tibial
tubercle on the post-op film. When the joint line was
raised, this distance is positive. In contrast, if the joint
line was lowered, this distance is negative. 

The Insall-Salvati ratio (length of the patellar tendon
relative to the length of the patella) was used to deter-
mine the patellar height (23).

Also, the anterior-posterior position of the tibial
plateau in the sagittal plane was measured. The distance
between the anatomical axis of the tibia and the center
line of the tibial prosthetic component indicates the pos-
terior offset of the tibial component. 

Statistical analysis

The Pearson product-moment correlation coefficient
was used to compare angle of impingement to the four
independent variables – change in joint line position,
patellar height, anterior-posterior offset of the tibial

plateau and femoral component size. Statistical analyses
were performed using the Sigmastat statistical software
(version 2.03 ; SPSS, Inc). Data are reported as means
+/- SD. 

RESULTS

During surgery, 19 out of 23 cases showed frank
impingement of the tibial post against the patellar
component at some point in deep flexion. The
mean flexion angle at which impingement occurred
was 126° +/- 10°. These data confirm that impinge-
ment of the tibial post against the patellar compo-
nent may occur in deep flexion in posterior sta-
bilised total knee arthroplasty (fig 1).

The mean change in joint line position was
+ 6 mm in the group that showed impingement,
whereas only a + 3 mm change was noted in the
group that did not show impingement. When com-
paring change in joint line position to angle of
impingement, a significant negative correlation
was seen (fig 2a). This means that the more the
joint line is raised, the earlier impingement of the
tibial post against the patella will occur. There is a
significant positive correlation between the Insall-
Salvati ratio and angle of impingement, which
means the lower the position of the patella, the ear-
lier “post impingement” occurs (fig 2b). Also, we
observed a significant positive correlation between
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Fig. 1. — Schematic drawing of the mechanism of tibial post
impingement against the patellar component in deep flexion in
posterior stabilised total knee arthroplasty.
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the posterior offset of the tibial component and
angle impingement, so the more anterior the tibial
implant is placed, the earlier impingement may
occur (fig 2c). Finally, there is a significant positive
correlation between femoral component size and
angle of impingement, meaning that the smaller the
femoral component, the earlier impingement will
occur (fig 2d). 

DISCUSSION

This study clearly shows that impingement of
the tibial post against the patellar component may
occur in deep flexion in posterior stabilised total
knee arthroplasty. Moreover, our data strongly sug-
gest that post impingement is associated with 1) a
raised joint line, 2) patella infera, 3) too anterior
placement of the tibial component and 4) smaller
femoral component size.

Raising the joint line has been shown to occur
quite often in posterior stabilised total knee arthro-
plasty (8, 14). In our study, the joint line was raised
6 +/- 2 mm in the group where post impingement
occurred. When the posterior cruciate ligament is
resected, the flexion gap will become larger (7) and
the surgeon will therefore often use a thicker poly-
ethylene insert to improve stability, hereby raising
the joint line. In order to avoid post impingement in
posterior stabilized total knee arthroplasty, the joint
line should be kept low by performing a limited
distal femoral resection, by not downsizing the
femoral component when in between two sizes and
by performing a generous proximal tibial resection. 

Patella infera can be pre-existing or acquired
after total knee arthroplasty. Both situations may
lead to early post impingement. If a patella infera
pre-exists, e.g. after a high tibial osteotomy, the
surgeon should try to resect scar tissue behind the
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Fig. 2. — Comparison of angle of impingement to a) change in joint line position, b) patellar height, c) anterior-posterior offset of the
tibial component and d) femoral component size.
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patellar tendon, keep the joint line low at all times,
and even sometimes consider proximal reattach-
ment of the tibial tubercle in order to respect the
patellar height. In order to avoid an acquired patel-
la infera, correct position of the joint line, gentle
surgical management of the extensor mechanism
and early mobilisation postoperatively are impor-
tant.

Our data suggest that using a smaller femoral
component size will lead to earlier post impinge-
ment. Downsizing the femoral component when in
between two sizes in posterior stabilised total knee
arthroplasty is a crucial mistake, since it will lead
to a raised joint line, an acquired patella infera and
ultimately will result in post impingement in deep
flexion.

Wear and other damage on tibial polyethylene
inserts of posterior stabilised implants have been
implicated in loosening and osteolysis (1, 13, 15, 24,

26). Puloski et al observed the presence of wear on
the tibial post and suggested that the cam-post
articulation in posterior stabilised implants can be
an additional source of polyethylene wear
debris (19). More recently, Schmalzried et al report-
ed surface damage on the anterior aspect of the post
in open box PS modular polyethylene tibial inserts.
In their study, surface damage was associated with
increased tibial slope, femoral flexion and varus
malalignment (22). Although we did not look for
long-term effects of post impingement in our study,
one can assume that post impingement can lead to
patellofemoral pain and decreased range of motion.
On the long run, cyclic impingement of the tibial
post against the polyethylene patellar component
may cause accumulation of polyethylene wear
debris and even post fracture, directly associated
with negative outcomes, such as osteolysis and
recurrent effusions. 

This observation of impingement of the tibial
post against the patella is important as the use of a
post-cam mechanism is an almost universal charac-
teristic of posterior stabilised knee designs.
Posterior stabilised designs display a greater roll
back of the femur on the tibia during flexion than
other designs. This roll back reduces patello-
femoral joint reaction forces and offers mechanical
advantage for the quadriceps muscle to extend the

knee (2). Also, the knee needs ‘clearance’ of the
posterior structures to avoid contact between the
posterior tibia and the femoral bone to achieve deep
flexion. This ‘clearance’ can only be obtained by
forcing the femur into sufficient roll back and pro-
viding enough posterior condylar offset (4). As the
interest in guided motion for total knee design is
apparently increasing, designers need to be well
aware of the possible conflict between the tibial
post and the patella. It is possible that the observa-
tion of impingement is related to the specific
design of the prosthesis that was used. From an
implant design standpoint, this phenomenon can be
avoided by chamfering the top of the tibial post or
moving the post-cam mechanism further posterior.
Further research is needed to evaluate the occur-
rence of impingement of the post with the patella in
the different total knee designs that are currently
used.

In conclusion, this study indicates that impinge-
ment of the tibial post against the patellar compo-
nent may occur in deep flexion in posterior sta-
bilised total knee arthroplasty. Moreover, post
impingement is significantly associated with 1) a
raised joint line, 2) patella infera, 3) too anterior
placement of the tibial component and 4) a smaller
femoral component size. These situations should
therefore be avoided whenever possible. “Post
impingement” may lead to patellofemoral compli-
cations, decreased range of motion and increased
polyethylene wear and may on the long term jeop-
ardise the results of posterior stabilised total knee
arthroplasty.
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