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Abstract We evaluated the average 7-year survivorship and
clinical results of a newer primary posterior stabilized total
knee arthroplasty (TKA). The modifications in this design
included a deeper patellar sulcus aimed at reducing contact
stresses, improving patellar tracking, and achieving greater
maximum flexion. A consecutive group of 137 patients (171
knees) who underwent TKAs using the Optetrak PS knee
prosthesis between October 1997 and March 2004 were
followed for an average of 6.8 years (range 4.0-11.5 years).
Preoperative range of motion (ROM) and Knee Society scores
were obtained and compared to that of the patients’ most recent
follow-up. Manipulation under anesthesia (MUA) and revision
of the implant for any reason were considered endpoints for
Kaplan—Meier survival analysis of all knees. Twenty-one knees
(12.3%) underwent MUA. Three knees (1.8%) underwent
revision, resulting in a 97.2% survival at a mean 10 years
follow-up. Pain scores and ROM significantly improved after
surgery (from preoperative average of 5.3 and 105° respec-
tively to 44.6 and 120° postoperatively). These findings
suggest that this posterior stabilized knee design is both a safe
and effective option for patients undergoing primary TKA.
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Introduction

Posterior stabilized (PS) devices provide adequate stability in

most patients requiring total knee arthroplasty (TKA). In
1978, the first Insall-Burstein posterior stabilized (IB PS)
knee was implanted at our institution [11]. Since then, several
modifications in the design have been introduced. In 1994, a
newer PS TKA system (Optetrak® Posterior Stabilized Knee
System, Exactech®, Inc., Gainesville, FL, USA) was devel-
oped. This system incorporated design modifications in the
patellofemoral articulation aimed at addressing recurrent
problems such as patellar clunk, patellar fractures, and
patellofemoral pain in the 1B PS lineage [1, 4, 5, 7].

Modifications in implant design have tried to maximize
flexion, stability, and survival rates. In posterior stabilized
implants, substitution of the posterior cruciate ligament with
a spine-cam mechanism allowed for greater range of
motion, fewer incidences of patellar subluxation, and more
predictable kinematics compared to cruciate-retaining
designs [4, 7, 13, 15]. However, differences in design
account for variance in stability, rollback, and wear [3, 8, 9].
To address problems seen in the IB PS lineage, the Optetrak
PS design modifications included deepening the patellar
sulcus and recessing it in the femoral box, truncating the
sides of the patellar flange, altering the ML and AP radii of
articulation, and increasing the jump height of the femur
over the tibia. Because this is a newer implant, to our
knowledge, there is only one other published paper with
midterm results specifically evaluating the Optetrak Poste-
rior Stabilized total knee system [10].

The purpose of our study was to evaluate the midterm
clinical results of a consecutive series of Optetrak® Posterior
Stabilized (Exactech®, Inc., Gainesville, FL, USA) TKAs
implanted by one surgeon at our institution using preoperative
and postoperative ROM and Knee Society scores, the
incidence of manipulations, revisions and arthroscopies,
survivorship analysis, and radiographic data.
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Materials and Methods

The senior author (GF) performed 190 Optetrak® PS TKAs

in a consecutive group of 156 patients with degenerative
arthritis at our institution between October 1997 and March
2004. Eligible patients underwent primary TKA with this
implant during this time and had at least 4 years of follow-
up. Exclusion criteria were as follows: revision TKAs,
patients with instability who required greater knee con-
straint and underwent TKAs with a more constrained
implant, and patients who failed to meet the minimum
4-year follow-up. Seven patients (seven knees) died before
the minimum follow-up while 12 patients (12 knees) were
lost to follow-up prior to 4 years. For those who died, their
prostheses were verified as intact at the time of death.

This left 171 knees in 137 patients (94 female, 43 male)
with a mean age of 67 years (range, 39-88 years) available for
retrospective review. Mean follow-up was 6.8 years (range,
4.0—11.5 years). Mean preoperative ROM was 105° (range, 40—
135°). Limited preoperative ROM of 90° or less was observed
in 35 knees (20%). Preoperative varus deformities were present
in 139 knees (81%), valgus deformities in 26 knees (15%), and
neutral alignment in six knees (4%). All patients gave informed
consent prior to their inclusion in the study, and this study was
approved by our institutional review board.

The prosthesis used in all TKAs incorporated the
following design modifications: deepening of the patellar
sulcus, elongating the sulcus and recessing it in the femoral
box to decrease the possibility of soft tissue entrapment, and
truncating the sides of the patellar flange to reduce
retinacular tension [10] (Figs. 1, 2, and 3).

The surgical approach involved a standard anterior
incision and medial parapatellar arthrotomy in all patients.
Alignment was achieved by intramedullary femoral align-
ment and extramedullary tibial alignment. For knees in
varus alignment, the distal femur was cut in 5° of valgus
whereas for knees in valgus alignment, it was cut in 2° of
valgus. The tibial, femoral, and patellar components were
fixated using hand-mixed cement.

All patients received pneumatic compression using
VenaFlow and warfarin with a target INR of 2.0 as
prophylactic treatment for deep venous thrombosis. All

Fig. 1. This is a schematic diagram of the Optetrak total knee
replacement system showing the patellofemoral articulation
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the Optetrak PS and IB PS II knee replacement systems, showing
changes in the trochlea

patients received patient controlled epidural regional anal-
gesia and continuous passive range of motion postoper-
atively (beginning in the recovery room), as well as a
standard rehabilitation protocol.

ROM and Knee Society scores were obtained preoper-
atively and postoperatively at all follow-ups. The scores
from the preoperative and most recent follow-up appoint-
ments were compared using a Wilcoxon rank sum test. Risk
of MUA and revision were compared univariately to sex
using a Fisher’s exact test and to age and body mass index
(BMI) using a Mann—Whitney U test. Kaplan—Meier
survival analysis was used to evaluate the hazard (i.e., risk)
of MUA and the survival of the implant with failure defined
as revision for any reason. Cox proportional hazards models
were created to evaluate the effects of age, BMI, and sex on
MUA hazard and implant survival.

In addition to assessment of clinical parameters, all routine
postoperative X-rays that included AP/Lat and Merchant’s
views at annual follow-up appointments were analyzed.

Results

Clinical Outcomes: Range of Motion and Knee Society
Scores

Preoperatively, the mean ROM was 105° (range, 40—135°),
which improved to 120° (range, 75-140°) postoperatively
(Table 1). The mean Knee Society pain score was 5.3
(range, 0-45) preoperatively, improving to 44.6 postoper-
atively (range, 10-50). The mean Knee Society function
score was 45.1 (range, 20-100 points) preoperatively,

Bl
— Optetrak
Fig. 3. This is an overlay schematic diagram of the axial view of the
patellofemoral articulation, demonstrating smoother transition of the
trochlea and medial and lateral retinacular region in the Optetrak PS
implant compared to the IB PS II implant
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Table 1 Preoperative and last follow-up outcome measures
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Preoperative Last follow-up p value
Mean SD Mean SD
Range of motion 104.7 17.2 119.5 11.7 <0.01
Knee society
Pain 5.3 7.3 44.6 9.1 <0.01
Total function 45.1 12.1 73.2 22.9 <0.01
Total knee score 39.8 13.7 92.8 9.6 <0.01
Total score 86.0 21.3 166.4 29.3 <0.01

improving to 73.2 (range, 0-100) postoperatively. The
mean Knee Society total knee score was 39.8 (range, 13—
94) preoperatively, improving to 92.8 (range, 49-100)
postoperatively. All of these improvements were statisti-
cally significant (p<0.01).

Manipulations

Twenty-one MUAs were performed (12.3%) in patients who
failed to achieve 90° of flexion by 6 weeks following surgery.
Males were 2.8 times more likely to have MUA (p=0.04), but
age and BMI were not associated. Kaplan—Meier survival
analysis demonstrated a hazard of 11.7% (Fig. 4) for MUA
within 8 months of surgery. Cox proportional hazards models
are not presented since no associations were found, and the
results are identical to the Kaplan—-Meier with no covariates
included in the models.

The average preoperative ROM in the MUA group was
106°. Of the knees manipulated, 24% (5 out of 21) had
limited preoperative ROM of 90° or less prior to the index
TKR which makes this a challenging group of patients with
regard to postoperative ROM. In addition, 38% (8 out of

Survival without Manipulation Under Anesthesia
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Fig. 4. This graph shows a Kaplan—Meier survival curve for time
until manipulation under anesthesia
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21) of knees had preoperative conditions putting them at
risk for lower postoperative ROM necessitating MUA, such
as one patient with a systemic disease (rickets) and
advanced varus deformity, two patients with osteonecrosis
and collapse of the medial femoral condyle, and seven
patients with traumatic ligament and/or meniscal injury that
required surgical reconstruction. Post-traumatic arthritis
with multiple prior surgeries is a diagnosis frequently
associated with stiffness post-TKA [12], as prior knee
surgery can negatively impact ROM following TKA [6, 16].
Additionally, 14% (3 out of 21) suffered from postoperative
complications restricting flexion, including two patients
with a hematoma and one patient with a wound dehiscence
requiring revision wound treatment in an obese patient.

Revisions

Three of the 171 knees (1.8%) required revision surgery, two
for stiffness and one for isolated aseptic patellar loosening.
There were no infections in any of the revised knees, and no
evidence of aseptic loosening was noted in any of the femoral
or tibial components. No females underwent revision while

Implant Survival

1.0 1 ~———

0.8 1
—
s
= — Survival Function
5 0.6
e —+ Censored
[+
b
S 04
=3
E
o]

0.2

0.0 4

0 24 48 72 96 120 144

Follow-up in months

Fig. 5. This graph shows a Kaplan—Meier survival curve for time
until revision surgery
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three males were revised (p=0.02). Age and BMI were not
associated with risk of revision. Implant survival was 97.2% at
10 years (Fig. 5) with no particular patient demographics
being predictive of revision.

Of the two knees revised for stiffness, both were revised
after developing postoperative hematomas that led to pain
and sustained loss of flexion. Both of these patients received
warfarin for thromboembolic disease prophylaxis. The
isolated patella revision was performed in a patient who
developed patellofemoral pain 4 years postoperatively that
did not respond to conservative treatment options. While
there was no radiographic evidence of gross loosening, an
MRI of the knee revealed early resorption around the pegs
suggesting possible loosening. Intraoperatively, the patella
was noted to have early loosening, was removed easily, and
a new patella component was placed.

Other Complications

One patient exhibited maltracking of the patella and was
treated with a lateral retinacular release. Two knees under-
went arthroscopic surgery subsequent to total knee replace-
ment. One was due to stiffness and reflex sympathetic
dystrophy in a morbidly obese patient (BMI 37) and
required debridement of scar tissue. In the other, arthro-
scopy and debridement of scar tissue of the patella region
was necessitated by mild crepitus that was painful and
symptomatic, but not consistent with a true patella clunk
syndrome. There was no instability or loosening in either of
these knees.

Radiographic Findings

At the most recent follow-up, there were no radiolucencies
and no indication of femoral or tibial loosening. There was
no incidence of osteolysis, patellar dislocation, patellar
fracture, or avascular necrosis of the patella in our cohort of
patients.

Discussion

The aim of our study was to evaluate the midterm
survivorship and clinical results of a newer posterior
stabilized knee implant. A limitation of our study was the
loss to follow-up of potential study subjects before the
minimum follow-up of 4 years. This is often an issue when
retrospectively investigating midterm follow-up in an older
group of patients. Another limitation was the lack of a
specific patellofemoral outcome questionnaire. As previ-
ously noted, only one arthroscopy was performed for
crepitus in a morbidly obese patient, but no patient was
noted to have true patellar clunk syndrome.

Previous posterior stabilized knee implants exhibited
complications with the patellofemoral articulation. For
example, patellar clunk, patellar fractures, and patellofe-
moral pain were recurrent problems with the IB PS
lineage [1, 4, 5, 7], limiting patient outcomes and implant
survivorship.
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Our postoperative ROM and Knee Society scores are
comparable to those reported in literature. A study by Stern
and Insall [15] in 1992 investigated the results of an older
posterior stabilized implant and reported an average post-
operative ROM of 110°, an average postoperative knee
score of 92, and an average postoperative function score of
66 at 9—12 years of follow-up. A study on the IB-II PS knee
in 2002 [4] revealed an average postoperative ROM of 116°
and average postoperative total knee and function scores of
94 and 79, respectively, at an average of 7.5 years of
follow-up. In 2005, the first study on the Optetrak®
Posterior Stabilized Knee was conducted. Robinson [10]
reviewed 66 primary TKAs utilizing this prosthesis with a
minimum 5 years of follow-up, reporting an average ROM
of 118° and an average postoperative function score of 78.
In our study, average postoperative ROM, knee, and
function scores were 120°, 92.8, and 73.2, respectively.

Therefore, our study and that of Robinson [10] reflect
the greater ROM offered by the Optetrak posterior
stabilized implant at midterm follow-up compared to older
designs. While our knee and function scores are similar to
those in previous studies, 7.0% (12 out of 171) of patients
in our study had very low preoperative Knee Society
Function scores (<20), which could have limited these
scores postoperatively. Our results still reflect significant
improvement in function within our patient group.

Our MUA data are also similar to that of previous studies.
In 1999, Larson and Lachiewicz [7] explored patellofemoral
complications with the IB-II PS implant at an average of
4 years following arthroplasty and found that 13% (15 out of
118) knees were manipulated for stiffness. Although the
12.3% (21 out of 117) manipulation rate in our study does not
reflect a large improvement in the incidence of MUA, 24% of
manipulated knees in our study had limited preoperative ROM
(<90°), and limited preoperative ROM is the most significant
predictor of limited postoperative ROM necessitating MUA.
Within the same MUA group, 38% suffered from preoperative
knee conditions, including trauma and multiple surgeries, that
are known to increase risk of stiffness and complications
postoperatively and 14% experienced postoperative knee
events associated with adverse outcomes following TKA. Of
the patients who received MUA, those with the lowest
preoperative ROM tended to be males, which lends support
to the finding that men had a 2.8 times greater chance of MUA
than females.

Our revision data reflect improvements in implant
survival. Stern and Insall [15] presented a 94% rate of
survival at 9-12 years of follow-up and an 8% (14 out of
180) revision rate due to six tibial loosenings, three femoral
loosenings, and five infections in an older posterior
stabilized implant. In 2002, Sharkey et al. [14] examined
212 revision total knee arthroplasties in 203 patients and
found that instability, malalignment, and component loosen-
ing accounted for half of all early revision surgeries. Indelli
et al. [4] investigated the IB-II PS knee in 2002, and a
90.9% success rate was predicted at 8 years. In Robinson’s
Optetrak PS knee study [10], predicted implant survival was
97% at 7.75 years, and there was one patellar fracture
necessitating the only revision surgery in 66 knees.
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In our study, predicted survivorship was 97.2% at
10 years, which was better than in previous studies. Our
revision rate was low at 1.8% (3 out of 171). Two of these
revisions were due to stiffness following hematomas, one in
a patient with HIV. The third revision was due to patellar
loosening in a patient with gout in the knee. Therefore, the
instability, malalignment, and infection necessitating revi-
sions in previous reports no longer hindered survivorship in
our data. Although no females required revision, this was
probably due to chance, as two of the three revision patients
were males who had preexisting health complications (HIV
and gout) that could have affected their implant survival.

Two patients in our study required arthroscopy and
debridement of scar tissue following surgery. One was for
stiffness and reflex sympathetic dystrophy in a morbidly
obese patient and the other was for crepitus that was not
true patellar clunk syndrome. Aside from the isolated
patellar revision, this was the only observed patellofe-
moral complication, possibly representing the conse-
quence of improvements in implant design as compared
to older reports. For example, in a study on the IB-II PS
implant, mild patellar clunk was found in three knees and
mild crepitation was found in 17 knees [4] while a 2.5%
(3 out of 118) incidence of patellar fracture was noted in
another study [7]. Only one patellar fracture was found in
the other Optetrak study [10], and none was found in
ours.

Our radiographic findings at most recent follow-up
support our data revealing no implant loosening or patellar
fractures in our patient group.

The observed performance of the Optetrak Posterior
Stabilized knee reflects improvements in implant design. By
moving the patellar track posteriorly, smoothing the
transition, and implementing earlier patellar capture (less
room for soft tissue to clunk), the patellar tracking was
improved. Another change made was based on the research
of Bartel et al. who showed that in order to decrease
polyethylene stresses, the tibial-femoral congruity had to be
increased [2]. The mediolateral (ML) and anteroposterior
(AP) radii of the articulation were changed to increase ML
conformity between the surfaces of the tibia and femur,
thereby reducing contact stress. Additionally, the modular
tibial insert locking mechanism was modified in an attempt
to decrease polyethylene motion [10]. The consistency of
the femoral box was increased. The jump height of the femur
over the tibia was also increased to offer greater resistance to
posterior subluxation. Greater flexion was built into the
prosthesis, increasing maximum flexion to 120°. Design
changes also included more consistent kinematics compared

HSSJ (2011) 7: 120-124

to older implants such as the IB-II PS, in which larger implants
had less allowable ROM.

Our own study compares favorably with the lineage of
posterior stabilized knee systems. Our survival results
(97.2% at 10 years) and midterm functional outcomes
favorably compare to previous studies. However, further
studies are recommended to examine long-term outcomes of
this implant system.
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