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Fig. 3-B
Figs. 3-B and 3-C Oblique posterior condylar radiographs of the same knee as shown in Fig. 3-A. The
posterior aspects of the femoral condyles are visible on these radiographs (arrows).

termination of the side of the abnormality is difficult. Con-
ventional or computed tomography is not useful for assess-
ing the posterior aspects of the femoral condyles because the
metal prosthesis produces considerable artifact. Puri et al.®
recommended the use of helical computed tomography with
metal-artifact minimization for the detection of acetabular
osteolysis after total hip arthroplasty. However, we do not
believe that this method can adequately evaluate the bone-
implant interface in an area surrounded by a metal implant,
such as the posterior aspects of the femoral condyles after total
knee arthroplasty.

Radiographic analysis with use of the oblique posterior
condylar view is technically easy, can be performed in the of-
fice with a regular x-ray machine, and allows the lateral and
medial posterior femoral condyles to be assessed separately.
This technique is reproducible and is significantly more accu-
rate than standard radiographs for the detection of radiolu-
cencies of the posterior aspects of the femoral condyles. Even
in a knee with a posterior stabilized replacement, it is possible

THE OBLIQUE POSTERIOR FEMORAL CONDYLAR RADIOGRAPHIC
VIEW FOLLOWING TOTAL KNEE ARTHROPLASTY

Fig. 3-C

to observe the posterior aspects of the condyles despite the
presence of the cam mechanism. &
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Anteroposterior Stability in Posterior Cruciate
Ligament-Retaining Total Knee Arthroplasty
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Abstract: Anteroposterior stability was evaluated using a XT-2000 arthrometer in
18 patients (21 knees) continuously for up to 5 years after posterior cruciate
ligament-retaining total knee arthroplasty. The Xnee Society score, functional score,
and the maximum flexion angle did not change significantly during the postoper-
ative period. The mean anteroposterior displacement of all joints studied at both 30°
and 75° of flexion did not change significantly during the 5-year period of
observation, but 4 individual knees did exhibit increases in anteroposterior
displacement of 3 mm or more. One of the 4 knees exhibited osteolysis beneath
the tibial component. Three of these knees had undergone high tibial osteotomy at
some time before the total knee arthroplasty. Key words: anteroposterior stability,
posterior cruciate ligament, total knee arthroplasty.

© 2006 Elsevier Inc. All rights reserved.

Controversy still exists as to the relative merits of
retaining or substituting the posterior cruciate
ligament in total knee arthroplasty. This ligament
is expected to play an important role in maintain-
ing anteroposterior stability after total knee arthro-
plasty, and, when retained, it is thought to stabilize
the knee by preventing posterior translation, in-
crease the range of motion, and improve stair-
climbing ability [1-3]. Because of its implications
in postoperative knee function, wear of ultra—
high-molecular-weight polyethylene, and prosthe-
sis stability, anteroposterior displacement is one of
the most important indices in assessing the success
of a total knee arthroplasty [1-8].
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Anteroposterior stability after posterior cruciate
ligament-retaining total knee arthroplasty has
been studied by various methods [2,3,5,7-15]. In
a clinical study, it was reported that approximately
half of all knees that had undergone posterior
cruciate ligament-retaining total knee arthroplasty
did not have good anteroposterior stability in
flexion when examined an average of 9 years
after surgery [2]. In that study, however, it was
not clear when the anteroposterior instability
developed, whether it was present immediately
after surgery or progressively worsened during the
postoperative period.

The purpose of this study was to evaluate ante-
roposterior stability continuously for up to 5 years
after posterior cruciate ligament-retaining total
knee arthroplasty. Clinical factors related to changes
in anteroposterior stability were also evaluated.

Materials and Methods

Between August 1997 and April 1999, total knee
arthroplasty was performed on 71 knees in 58 pa-
tients at the authors’ hospital. The posterior cruciate



ligament was retained when it was intact in
tension and appearance at the time of surgery:
such posterior cruciate ligament-retaining total
knee arthroplasty procedures were performed on
43 knees in 36 patients. Of these, 21 knees in
18 patients, who agreed to be tested, were available
for study. Patients in the study group were
evaluated before surgery (21 knees), at 1 month
(17 knees), at 3 years (16 knees), and at 5 years
(21 knees) after surgery. The mean follow-up
period for all the patients was 63 months (range,
49-72 months). The study group consisted of 3 men
and 15 women. Sixteen patients had osteoarthritis,
one patient had rheumatoid arthritis, and one
patient had spontaneous osteonecrosis of the
femoral condyle. The mean patient age at the time
of operation was 69.8 years (range, 56-82 years).
The personal data for all patients are presented
in Table 1.

Posterior cruciate ligament-retaining total knee
arthroplasty was performed using the Performance
Modular Total Knee System (Biomet, Warsaw, Ind)
according to the instructions provided by the
manufacturer. The distal femoral cutting block
was aligned using an intramedullary guide, and
the proximal tibial cutting block was aligned using
an extramedullary guide. In all cases, there was no
severe bone deficiency that needed bone graft and
augmentation. In all cases, the posterior cruciate
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Fig. 1. The mean anteroposterior displacement meas-
urements at 30° of flexion.

ligament was intact in tension and appearance at
the time of surgery and was thus retained. Soft
tissue was balanced so as to achieve varus and
valgus stability. The tension of the posterior
cruciate ligament was assessed in the manner
described by Swany and Scott [16]: it was judged
to be tight when there was liftoff of the anterior
portion of the tibial component at 90° of flexion,
when the femoral component was articulated in
the posterior third of the polyethylene insert, and
when the entire ligament itself was very firm by
palpation at 90° of flexion. When excessive tension
was observed, the posterior cruciate ligament was

Table 1. The Personal Data for all Patients (21 Knees in 18 Patients)

Ligament Release

Previous Cement

Patient Age/sex Site Diagnosis Surgery PCL Medial Lateral Posterior (Femur/Tibia)
1 05/M R OA HTO + - - + —/+
2 82/F R OA - - - — - A+
3 66/M L Necrosis - - + - — —/+
4 64/F R RA — —_ - — — — {4
5 T9/F L 0OA — - - — - —/+
6 72/F L 0OA — — + — — —/+
7 60/F R OA - — — — — —/+

L OA - — - - - -+
8 72/F R OA - - + + - —/+
9 67/F L OA - + - + —/+
10 74/F R OA - - — - - —/+

L 0OA — + + - - -]+
11 73/F R OA - — — - — -+
12 77/F L OA - + + - — —
13 56/F R OA HTO — - + - —/+
14 63/F R OA HTO + - - - [+
15 69/F R OA - B + - - -4
16 78/F R OA - — - - - —/+
17 67/F L 0A — + + - - ]t
18 74/M R OA - + + — - —/+

L OA - + — - + —/+

Patients 16, 17, and 18 were not measured at 1 month and 3 years postoperatively by KT-2000 arthrometer. M indicates male; F,
female; R, right; L, left; PCL, posterior cruciate ligament; OA, osteoarthritis; RA, rheumatoid arthritis; Necrosis, spontaneous

osteonecrosis of the femoral condyle; HTO, high tibial osteotomy.
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Fig. 2. The mean anteroposterior displacement meas-
urements at 75° of flexion.

released in the following manner. The posterotibial
spine was trimmed, and the posterior cruciate
ligament was released subpericsteally in incre-
ments of 1 to 2 mum with retesting. The posterior
cruciate ligament was released for 7 knees in
6 patients (Table 1). A curved tibial insert was used
for all knees. Twenty knees had their femoral
components fixed without cement and had the
tibial components cemented, and one knee had
both the femoral and tibial components cemented.

Anteroposterior displacement of the knee was
measured preoperatively and at 1 month, 3 years,
and average of 5 years after surgery using a KT-2000
arthrometer (Medmetric, San Diego, Calif). The
relative movement between the patellar and tibial
tubercle sensor pads was recorded at both 30° and
75° of flexion when an anterior force of 133 Nand a
posterior force of 89 N were applied to the lower leg.
During these tests, all subjects were instructed and
observed to keep their quadriceps relaxed. Because
the resting position of the femoral component in
relation to that of the tibial component was
variable, total displacement was measured [2,14].
Measurements were done 3 times, and the average
value of the 3 measurements was used for evalua-
tion. The Knee Society score was used to evaluate
knee status preoperatively and at 3 years and an
average of 5 years postoperatively. Radiological

assessment of the femorotibial angle (preoperative-
ly), posterior tibial tilting angle that means inclina-
tion between tibial shaft axis and the tibial plateau
at the lateral view (preoperatively, 5 years after
surgery), and the presence of radiolucent lines
(5 years after surgery) was performed according to
the Knee Society roentgenographic evaluation and
scoring system [17]. Differences in anteroposterior
displacement and knee status were evaluated at
each preoperative and postoperative period of
observation. In relation to release of posterior
cruciate ligament, differences of anteroposterior
displacement between two groups (release groups
and nonrelease groups) were evaluated.

As to the change in anteroposterior displacement
during the postoperative period, an “AP-lax knee”
was defined as a knee whose anteroposterior
displacement increased by more than 3 mm at
75° of flexion; a knee with less than 3 mm increase
in anteroposterior displacement was defined as an
“AP-stable knee.” This threshold was chosen be-
cause 2 mm represented the maximum margin of
error of the KT-2000 arthrometer [18-20]. The
Knee Society score and radiographic findings of AP-
lax and AP-stable knees were compared 5 years
after surgery. In addition, preoperative knee con-
dition (history of previous surgery on the same side
as the total knee arthroplasty, the Knee Society
score, femorotibial angle, and posterior tibial tilting
angle) and operative findings (successful balancing
of soft tissue and release of the posterior cruciate
ligament) were also compared between the two
groups. Mann-Whitney U test and Fisher exact
probability test were used to determine the statis-
tical significance at the 95% confidence level of
compared results.

Results

The mean anteroposterior displacement meas-
urements at 30° of flexion were 9.0 + 4.0 mm
(range, 3.2-20.0 mm) preoperatively and 11.1

+
3.7 mm (range, 5.0-19.0 mm) at 1 month, 10.0 =+

Table 2. Knee Society Score and Functional Score Before and After Surgery

Knee Society Maximum Flexion

Total Functional

Period Score Angle () Score Walking Stairs
Preoperation 594 + 124 1205 + 17.3 34.5 £ 19.9 17.6 £ 10.9 21.4 + 13.1
3 y after surgery 92.3 + 4.8% 108.8 = 14.1* 76.9 + 16.4* 43.1 + 7.9% 36.2 + 12.0%
5 y after surgery 90.3 + 4.6% 105.7 £ 13.0%* 64.5 £ 22.1% 36.7 + 11.5% 31.7 £ 12.8%

Values are expressed as mean + SD.
*Significantly different from preoperation ( P < .05).



3.1 mm (range, 5.1-15.0 mm) at 3 years, and 8.9 =
3.1 mm (range, 4.4-15.5 mm) at 5 years after
surgery (Fig. 1). The mean anteroposterior dis-
placement at 30° of flexion did not change
significantly within 5 years after surgery after
posterior cruciate ligament-retaining total knee
arthroplasty (1 month to 3 years: P = .51; 1 month
to 5 years: P = .07; 3-5 years: P = .23).

The mean anteroposterior displacement meas-
urements at 75° of flexion were 6.4 £ 2.6 mm
(range, 2.2-13.8 mm) preoperatively and 7.3 +
4.0 mm (range, 2.6-20.0 mm) at 1 month, 6.3 +
2.2 mm (range, 3.4-10.8 mm) at 3 years, and
7.5 + 3.2 mm (range, 2.3-15.5 mm) at 5 years
after surgery (Fig. 2). The mean anteroposterior
displacement at 75° of flexion did not change
significantly within 5 vyears after surgery
(1 month to 3 years: P = .56; 1 month to
5 years: P = .25; 3-5 years: P = .07).

Knee Society score, functional score, and the
maximum flexion angle are shown in Table 2.
Statistically significant differences were detected
between the preoperative and postoperative peri-
ods, but there was no significant difference in these
values between 3 and 5 years after surgery.

In relation to release of posterior cruciate liga-
ment, posterior cruciate ligament was released in
7 knees (release group) and not released in 14
knees (nonrelease group). The mean anteroposte-
rior displacement measurements at 30° of flexion
was 8.7 £ 1.7 mm (range, 7.2-12.3 mm) in release
group and 9.0 = 3.7 mm (range, 4.4-15.5 mm) in
nonrelease group at 5 years after surgery. There
was no significant difference in knee laxity be-
tween the two groups (P = .88). The mean
anteroposterior displacement measurements at
75¢ of flexion was 6.5 + 3.9 mm (range, 3.0-
12.3 mm) in release group and 8.0 £ 2.8 mm
(range, 2.3-15.3 mm) in nonrelease group at 5 years
after surgery. There was no significant difference in
knee laxity between the two groups (P = .50).

There were 4 knees (patients 1, 2, 13, and 14)
whose anteroposterior displacement at 75° of
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Fig. 3. Radiological assessment at 5 years after surgery;
3-mm-deep (zone 1) osteolysis beneath the tibial com-
ponent was found in one (patient 13) of the AP-lax knees
according to the Knee Society roentgenographic evalu-
ation and scoring system.

flexion increased by more than 3 mm during the
postoperative period (AP-lax knees); the other
13 knees observed did not exhibit increases in
anteroposterior displacement of more than 3 mm
(AP-stable knees). Four knees (patient 16, 17, and
18) were excluded in this comparison because
their anteroposterior displacements at 1 month
and 3 years after surgery were not measured by
the KT-2000 arthrometer. The changes in ante-
roposterior displacement at 75° of flexion were as
follows: patient 1, from 4.3 to 8.8 mm (4.5 mm);
patient 2, from 5.7 to 8.7 mm (3.0 mm); patient
13, from 4.4 to 15.3 mm (10.9 mm); and patient
14, from 7.0 to 12.3 mm (5.3 mm). The mean
change in anteroposterior displacement at 75° of
flexion during the postoperative period was 5.9 +
3.5 mm (range, 3.0-10.9 mm) in AP-lax knees and
—0.7 + 4.8 mm (range, —-15.4 to 2.8 mm) in AP-
stable knees (P = .003). A comparison of knee
function between AP-lax and AP-stable knees at
5 years after surgery is shown in Table 3. No

Table 3. Knee Society Score and Radiographic Findings of AP-Lax and AP-Stable Knees at 5 Years After Surgery

Knee Society  Maximum Flexion

Total Function

Posterior Tibial Tilting

Knee Condition Score Angle (%) Score Walking Stairs Angle (%)
AP-lax 8§9.8 + 2.9 107.5 £ 13.2 58.8 £ 29.3 37.5 £ 15.0 25.0 £ 173 5.0+ 1.4
knees (86-92) (90-120) (25-90) (20-50) (0-40) (4-7)
AP-stable 89.5 £ 5.2 107.3 + 14.7 69.6 = 17.5 36.2 £ 12.6 35.8 + 8.6 3.8 25
knees (80-100) (90-130) (40-90) (40-90) (15-50) (1-8)

Values are expressed as mean = SD.
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Table 4. Knee Sbciety Score and Radiographic Findings of AP-Lax and AP-Stable Knees Before Surgery

Knee Condition Knee Society Score  Maximum Flexion Angle (°) Femorotibial Angle (°) Posterior Tibial Tilting Angle (%)

AP-lax knees
AP-stable knees

65.5 + 6.6 (57-73) 116.3

+
58.1 = 14.5 (23-75) 1227 +

22.9 (90-145)
17.2 (90-140)

175.
181.

(171-185) 9.5

8+ 6.3 +
7+ 7.4 (167-191) 107 +

Values are expressed as mean = SD.

statistically significant differences in any measured
functional parameters were observed between the
two groups (Knee Society score: P = .81; maxi-
mum flexion angle: P = .95; total functional score:
P = .53; walking: P = .75; stairs: P = .16; posterior
tibial tilting angle: P = .33). The stairs score of 0 for
one patient (patient 2) was not due to knee pain
or instability, but to a decrease of general activity.
There was no severe polyethylene wear in the two
groups; however, one case of 3-mm-deep (zone 1)
osteolysis beneath the tibial component was found
in one of the AP-lax knees (patient 13) (Fig. 3).
There were no complaints of knee pain, instabil-
ity, swelling, or giving way at 5 years after surgery
in either of the two groups. A comparison of
preoperative knee condition between the two
groups is shown in Table 4. There were no
significant differences between the two groups
regarding the Knee Society score or radiographic
measurements (Knee Society score: P = .46;
maximum flexion angle: P = .57; femorotibial
angle: P = .19; posterior tibial tilting angle: P =
.61), but 3 of the 4 patients with AP-lax knees had
a history of high tibial osteotomy performed
before the total knee arthroplasty. In all 3 knees,
the increase in anteroposterior displacement at 75°
of flexion after 5 years was more than 4 mm (4.5,
10.9, and 5.3 mm). Among the patients with AP-
stable knees, none had had prior knee surgery.
The difference in history of high tibial osteotomy
between the two groups was highly statistically
significant (P = .006). Finally, the intraoperative
findings from the total knee arthroplasties for the

Table 5. The Intraoperative Findings Between the
AP-Lax and AP-Stable Knees

AP-lax Knees AP-stable Knees

Operative Findings (4 Knees) (13 Knees)
Release of PCL 2/4 (50) 2/13 (15)
Release of medial 0/4 (0) 7/13 (54)
Release of lateral 1/4 (25) 1/13 (8)
Release of posterior 1/4 (25) 1/13 (8)

Values are expressed as number (%).

two groups are shown in Table 5. There was
no significant difference in these parameters
between the two groups (release of posterior
cruciate ligament: P = .22; release of medial: P =
.10; release of lateral: P = .43; release of
posterior: P = .43).

Discussion

During total knee arthroplasty, the posterior
cruciate ligament is retained due to its crucial role
in postoperative stability, not only in preventing
posterior subluxation but also in dissipating shear
and tensile stress on polyethylene joint compo-
nents and bone-implant interfaces [1-3]. There
have been some reports that posterior-stabilized
total knee arthroplasty results in significantly
greater anteroposterior stability than does posteri-
or cruciate ligament-retaining total knee arthro-
plasty [4,10,11]. However, anteroposterior
constraint by the post-cam mechanism may cause
high shear forces to be transmitted through the
bone to the implant interface, leading to aseptic
loosening [13,15,21,22]. In addition to this, pos-
terior-stabilized total knee arthroplasty requires
bone resection from the intercondylar region of
the femur to accommodate the post-cam mecha-
nism. Mechanical failure due to fracture of the
polyethylene tibial post has been reported recently
[21-23]. We believe that the posterior cruciate
ligament should be retained as often as possible to
maintain its effective physiological utility after
total knee arthroplasty.

In a clinical study using the KT-2000 arthrom-
eter, it was reported that approximately half of all
knees that had undergone posterior cruciate liga-
ment-retaining total knee arthroplasty did not
have good anteroposterior stability in flexion at
an average of 9 years after surgery [2]. In the
present study, the mean anteroposterior displace-
ment at both 30° and 75° of flexion did not change
within 5 years after posterior cruciate ligament—
retaining total knee arthroplasty. There were no
significant changes throughout the postoperative
period in the Knee Society score, functional score,



or maximum flexion angle. On average, antero-
posterior stability and knee function are thus
preserved for up to 5 years after this procedure as
well as the result at 3 years after surgery [14]. In
the present study, statistical comparison was not
made between the preoperative and postoperative
laxity. Preoperative knee laxity was shown as the
basic data because laxity of knees is different
individually. However, preoperative laxity was
not used as a reference point to show changes of
laxity in the postoperative period because there are
many variables in surgery.

When each knee was considered individually,
however, we noticed that anteroposterior stabi-
lity was impaired in 4 knees. Among the 17 knees
examined, 4 were AP-lax knees. One case of
osteolysis beneath the tibial component was found
in the knee of patient 13, for which the anteropos-
terior displacement increased by 10.9 mm; however,
even at 5 years after surgery, neither this patient
nor any of the others in both groups complained of
knee pain, instability, swelling, or giving way. No
significant differences were observed in preopera-
tive knee scores or radiograph and intraoperative
findings of AP-lax and AP-stable knees.

Patients with 3 of the 4 AP-lax knees had a
history of high tibial osteotomy before their total
knee arthroplasty. Many studies have reported
inferior clinical results of total knee arthroplasty
after high tibial osteotomy compared with primary
total knee arthroplasty [24-28]; however, few
studies have specifically evaluated knee stability
in patients receiving total knee arthroplasty after
high tibial osteotomy. Although it is difficult to
say conclusively that a history of high tibial
osteotomy jeopardizes the anteroposterior knee
stability after posterior cruciate ligament-retaining
total knee arthroplasty from this small number of
patients, the findings of the present study agree
with previous results obtained by Walther et al
[27]. They reported that Knee Society scores were
significantly lower in arthroplasty after high tibial
osteotomy than in arthroplasty without previous
knee surgery, primarily because of decreased
anteroposterior stability and pain. Although knee
stability was assessed simply by manual testing by
an examiner, these authors concluded that inad-
equate posterior cruciate ligament function may
occur more often after arthroplasty conducted on
a background of prior high tibial osteotomy. In
the current study, we evaluated knee stability
objectively using a KT-2000 arthrometer, and all
3 knees that had been subjected to high tibial
osteotomy exhibited an increase in anteroposte-
rior instability.
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The underlying cause of the development of
anteroposterior instability in the knee after high
tibial osteotomy is unclear. Anteroposterior insta-
bility in this study does not directly mean
posterior cruciate ligament insufficiency, but in-
crement in anteroposterior laxity at 75° of flexion
may reflect changes in the tension in the posterior
cruciate ligament because posterior cruciate liga-
ment is a primary restraint for anteroposterior
instability in knee flexion. In osteoarthritic knees,
the posterior cruciate ligament has been reported
to demonstrate histological degenerative changes
[29]. Degenerative changes might be accelerated
in knees subjected to high tibial osteotomy,
although the tension and appearance of the
posterior cruciate ligament at the time of surgery
seemed normal. Several authors have reported
that soft tissue balancing is more difficult in total
knee arthroplasty after high tibial osteotomy
[24-28,30]. Release of the posterior cruciate liga-
ment was performed in 2 of the 3 affected knees
in this study, which may be due to a decrease in
the posterior tibial slope or to an overly tight
posterior cruciate ligament. Release of posterior
cruciate ligament would result in additional
increases in anteroposterior instability to some
extent [9,15]. Hofmann and Kane [30] reported
that it is common to find the posterior cruciate
ligament shortened and scarred in total knee
arthroplasty after high tibial osteotomy and that
adequate balancing of the knee would require
posterior cruciate ligament resection and using
subsequent prosthetic replacement. Despite the
small number of patients observed, this study
corroborates these previous findings and suggests
that posterior-stabilized total knee arthroplasty
may be preferable for knees that have undergone
a prior high tibial osteotomy.

The current study has some limitations. Our
evaluation using the KT-2000 arthrometer was
static and was the only anteroposterior stability
test that we used. Rollback of the femoral compo-
nent, which is another important role of the
posterior cruciate ligament, was not evaluated.
Motion of the knee joint under weight-bearing
conditions should be analyzed and compared with
measurements of anteroposterior stability after
posterior-stabilized total knee arthroplasty.

In summary, this study quantitively evaluated
anteroposterior stability both preoperatively and
for an average of 5 years after posterior cruciate
ligament-retaining total knee arthroplasty. On
average, anteroposterior stability remained con-
stant, and there were no complaints of knee pain,
instability, swelling, or giving way for up to 5 years
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after surgery. However, 4 knees exhibited an
increase in anteroposterior displacement of more
than 3 mm; in one of these, osteolysis beneath the
tibial component was found. Most significantly, 3 of
these 4 cases had had a history of high tibial
osteotomy before the total knee arthroplasty.

10.

11.

12.

13.
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Validity of an oblique posterior condylar
radiographic view for revision total knee

arthroplasty

We have previously developed a radiographic technique, the oblique posterior condylar
view, for assessment of the posterior aspect of the femoral condyles after total knee
arthroplasty. The purpose of this study was to confirm the validity of this radiographic view
based upon intra-operative findings at revision total knee arthroplasty. Lateral and oblique
posterior condylar views were performed for 11 knees prior to revision total knee
arthroplasty, and radiolucent lines or osteclysis of the posterior aspect of the femoral
condyles were identified. These findings were compared with the intra-operative
appearance of the posterior aspects of the femoral condyles. Statistical analysis showed
that sensitivity and efficacy were significantly better for the oblique posterior condylar than
the lateral view. This method can, therefore, be considered as suitable for routine follow-up
radiographs of the femoral component and in the pre-operative planning of revision

surgery.

Osteolysis is a well-described complication of
total hip arthroplasty and is increasingly recog-
nised after total knee arthroplasty (TKA).!?
Fehring et al® showed early failure of TKA
because of osteolysis. Although, osteolysis
commonly occurs in the posterior part of the
femoral condyles,* this is an area which is
often difficult to evaluate on a true-lateral
radiograph; an abnormality in one condyle
may be obscured by the other. Moreover, even
if an abnormality is detected, it can be difficult
to determine which condyle is affected. We
have performed several revision procedures in
which the lateral radiograph appeared normal
pre-operatively, but in which an augmentation
block was necessary because of massive bone
resorption of the posterior aspect of a femoral
condyle.

We developed an oblique posterior condylar
radiographic view for evaluation of the poste-
rior femoral condyles after TKA. With this
view, the medial and lateral condyles can be
observed separately. We have already reported
the efficacy and reproducibility of this view in
detecting abnormalities of the posterior aspect
of the femoral condyles.” However, it is still
unclear whether these radiographic changes
reflect true local bony abnormalities.

The purpose of this study, therefore, was to
confirm the validity of the oblique posterior
condylar view based on intra-operative find-
ings at revision TKA. We focused specifically

VOL. 87-B, No. 12, DECEMBER 2005

on the detection of bony deficiency in the pos-
terior condyles rather than the detection of
radiolucent lines.

Patients and Methods

We selected 11 consecutive revision TKAs (ten
patients) which had been performed at our
hospitals between 2001 and 2004. There were
two men and eight women with a mean age of
78.6 years (60 to 88) at the time of revision
surgery. The mean interval between the pri-
mary and revision procedures was 112.5
months (63 to 198). Lateral and oblique poste-
rior condylar views were obtained pre-opera-
tively for all patients, with any osteolytic or
bony defects of the posterior aspect of the fem-
oral condyles being regarded as abnormal. The
oblique posterior condylar view was obtained
with the patient sitting with the knee flexed to
90°. The x-ray beam was directed horizontally,
and bilateral oblique views of the knee (45° to
50°) were obtained. The radiographic findings
for both the lateral and oblique posterior
condylar views were then related to the state of
the posterior aspect of the femoral condyles
during revision TKA after removal of the fem-
oral component. As the lateral radiographic
view does not permit an assessment of the
medial and lateral condyles separately, only
one judgment for each knee was possible. In
contrast, the oblique posterior condylar view
allowed an assessment of both condyles, so
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Fig. 1

Lateral radiograph showing the posterior aspect of the femoral
condyle which appears normal.

two judgments for each knee were possible. In order to val-
idate the lateral view, the intra-operative findings were con-
sidered normal only if both condyles were normal. In the
oblique posterior condylar view, the radiographic findings
for both the medial and lateral condyles were compared
with the intra-operative situation. Sensitivity, specificity,
and efficacy were calculated for both the lateral and oblique
posterior condylar views. Statistical analysis was per-
formed using Fisher’s exact probability test with values for
p < 0.01 being regarded as significant.

Results

On the lateral view, ten of the 11 knees were regarded as
normal with only one condyle being judged abnormal; this
showed massive osteolysis intra-operatively. However,
eight knees showed bony defects in the femoral condyle
intra-operatively. On the oblique posterior condylar view,
22 radiographs were evaluated. From these, 11 condyles
were regarded as abnormal, all of which showed bony
defects in a femoral condyle intra-operatively. Typically, no
abnormalities were seen in the posterior aspect of the fem-
oral condyles on the lateral view (Fig. 1). However, the

Fig. 2a

Fig. 2b

Figures 2a and b - The oblique posterior condylar radiographic
views of the same knee as in Figure 1.
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Fig. 3a

1645

Fig. 3¢

Radiographs of a posterior-stabilised total knee arthroplasty which show good views of the posterior femoral condyles a) lateral and b, ¢) obligue pos-

terior condylar.

oblique posterior condylar view clearly showed osteolysis
of the lateral femoral condyle (Fig. 2) which was confirmed
intra-operatively. We assessed 11 knees as normal on the
oblique posterior condylar view. Two of these, however,
had bony defects intra-operatively. In one the radiographic
assessment of the posterior femoral condyle was difficult
because of severe metallosis.

The sensitivity of the lateral and oblique posterior condy-
lar radiographic views was 0.111 and 0.846, respectively,
while specificity was 1.00 for both and efficacy was 0.273
and 0.909, respectively. Statistical analysis showed that
sensitivity and efficacy were significantly better for the
oblique posterior condylar than the lateral radiographic
view (p < 0.002 and p < 0.005, respectively).

VOL. 87-B, No. 12, DECEMBER 2005

Discussion

Rodriguez et al® reported that the majority of osteolytic
lesions seen in a posterior-stabilised TKA are on the femo-
ral side. Huang et al* also described osteolysis in the distal
femus, most commonly in the posterior part of the femoral
condyles. However, the lateral radiographic view cannot
reliably demonstrate radiolucency of the posterior femoral
condyles after TKA. Rotation of the X-ray beam by a few
degrees does not necessarily reveal a radiolucency adjacent
to the component.”” Even with a true lateral radiograph,
abnormal findings in one condyle may be obscured by the
other. Furthermore, determination of the side of the abnor-
mality is difficult. Particularly in a posterior-stabilised
TKA, visualisation of the posterior aspects of the femoral
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condyles may be blocked by the cam mechanism of the fem-
oral component.

Consequently, routine radiographs usually underesti-
mate the presence and extent of osteolysis found at revision
surgery and this has been highlighted by Van Loon et al.®
Nadaud, Fehring and Fehring!! recommended oblique
radiographs in order to identify femoral osteolysis around a
posterior-stabilised implant. Their method may be useful
for massive osteolysis, but cannot show the interface
between the posterior flange and the posterior part of the
fermoral condyle.

In contrast, the oblique posterior condylar view is tech-
nically easy, and allows the lateral and medial femoral
condyles to be assessed separately. It is reproducible and
significantly more accurate than the lateral radiographic
view.” Intra- and inter-observer agreement for the oblique
posterior condylar view was excellent (kappa mean of
intra-observer agreement 0.888 (0.82 to 1.00); kappa mean
of inter-observer agreement 0.793 (0.74 to 0.82)).° Even in
posterior-stabilised knees, it is possible to see the posterior
femoral condyles (Fig. 3) and we found intra- and inter-
observer agreement to be excellent. For revision TKA, in
particular we have found the oblique posterior condylar
radiographic view to be useful for judging the need for aug-
mentation or bone graft.

There are some drawbacks to the oblique posterior
condylar view. First, it has a blind spot at the interface
between the posterior aspect of the femoral condyles and
the posterior flange. Secondly, it cannot be performed in
patients with severe limitation of flexion angle of the knee,
because the tibial component would block the femoral
condyle. Thirdly, in patients with severe metallosis, assess-
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ment of the posterior aspect of the femoral condyles may be
difficult.

Despite these problems, the oblique posterior condylar
radiographic view is an easy and accurate procedure for
evaluating radiolucencies of the posterior femoral condyles
after TKA. It may be considered as suitable for routine fol-
low-up radiographs of the femoral component and in pre-
operative planning for revision surgery.

No benefits in any form have been received or will be received from a commer-
cial party related directly or indirectly to the subject of this article.
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