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The posterior tibial slope (PTS) is usually adjusted by less than 5 degrees, without
considering its individual difference, during posterior cruciate-substituting (PS) total
knee arthroplasty (TKA). The effect of these individual changes of PTS would be
important because clinical results depending on postoperative PTS were reported
conflictingly. We investigated the effect of the change in PTS on the postoperative
range of motion (ROM) and clinical scores after PS TKA. We retrospectively reviewed
164 knees from 107 patients who underwent PS TKA with a 2-year follow-up. We
analyzed the preoperative and postoperative PTS, ROM, visual analog scale pain scale,
Western Ontario and McMaster University Index (WOMAC), Hospital for Special
Surgery Knee Score, Knee Society Score, and Forgotten Joint Score (F|S). The associa-
tion of the absolute change in PTS with ROM and clinical scores was analyzed using
correlation analysis and multiple regression analysis. As a result, the mean PTS and
mean ROM changed from 9.6+ 3.4 and 120.1+ 15.4 degrees preoperatively to
2.0+ 1.3 and 128.4+ 9.3 degrees postoperatively, and the mean PTS change was
7.6 + 3.5 degrees. The PTS change had no statistically significant association with the
postoperative ROM and clinical scoring systems, although it did have a weak positive
correlation with WOMAC function, No 10 (difficulty in rising from sitting) (correlation
coefficient =0.342, p=0.041), and moderate positive correlation with the F|S, No. 6
(awareness when climbing stairs) (correlation coefficient=0.470, p=0.001). The
authors concluded that the amount of change in PTS did not affect the postoperative
ROM and clinical scores, although proximal tibial resection with a constant target of
PTS resulted in individually different changes in the PTS after PS TKA,

Patient satisfaction after total knee arthroplasty (TKA) is
known to be related to postoperative range of motion (ROM),
in that increased ROM improves postoperative function and
satisfaction.’> Among several factors affecting postoperative
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ROM, such as sex, age, preoperative ROM, body mass index
(BMI), prosthesis design, and surgical techniques, some
authors reported that the posterior tibial slope (PTS) corre-
lated with postoperative ROM after TKA.3"® The PTS is the

© 2021. Thieme. All rights reserved.
Thieme Medical Publishers, Inc.,
333 Seventh Avenue, 18th Floor,
New York, NY 10001, USA

DOI https://doi.org/
10.1055/s-0041-1729967.
ISSN 1538-8506.

87

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.


https://orcid.org/0000-0003-1749-2104
https://orcid.org/0000-0003-1229-8863
mailto:oshawks7@snu.ac.kr
https://doi.org/10.1055/s-0041-1729967
https://doi.org/10.1055/s-0041-1729967

88

Effect of PTS Change on Postoperative ROM and Clinical Outcomes after PS TKA

January 2014 to December 2015
: 208 knees underwent PS TKA

Lee et al.

Initially screened
: 187 TKAs

Exclusion: 21

* Other than primary osteoarthritis: 7
» Severe deformity: 4

* Flexion contracture > 20°: 4

* Previous surgery: 6

V

4

Finally included
: 164 TKAs

Exclusion: 23

* Follow up loss: 9

* Incomplete clinical scoring: 11

» Imperfect lateral radiograph for
analysis: 3

Fig. 1 Flowchart of patient inclusion and the reasons for exclusion. PS TKA, posterior cruciate-substituting total knee arthroplasty.

posterior inclination in the geometry of the tibial plateau,
and affects the kinematics of the knee joint.”~'" Traditionally,
it has been reported that an increased PTS leads to better
flexion after TKA.>*® Therefore, many manufacturers
designed the total knee prosthesis with a built-in PTS plus
the angle of the postoperative tibial resection. However,
there are many concerns surrounding an increased PTS
following posterior cruciate-substituting (PS) TKA. Indeed,
some studies have shown that the increased PTS in PS TKA
does not help maximal flexion,'>'? and a large PTS could
increase the risk of wear of the polyethylene insert, and
result in cam-post impingement.'?'* Additionally, an ex-
cessive PTS after PS TKA should be avoided to prevent
anteroposterior instability of the knee joint, although an
increased PTS contributes to a decrease in the maximum
quadriceps force and patellofemoral contact force during
knee extension.'” Moreover, it is generally thought to be
better to reduce the PTS to control the flexion gap, since
the flexion gap increases more than the extension gap
after posterior cruciate ligament (PCL) resection during
PS TKA.'®

de Boer et al reported a PTS of 8.4 degrees in 105 human
cadavers.!” Despite such variations between individuals,
most surgeons adjust the PTS by less than 5 degrees during
PS TKA for the reasons described above.'®'%18 Therefore,
the individual amount of change in PTS varies depending on
the preoperative PTS of the affected knee joint. However,
little is known about the effect of these individual changes
in PTS.

The main purpose of this study was to investigate the
effect of individual changes in PTS on ROM and clinical
outcomes after PS TKA. We hypothesized that individual
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change in PTS will have an individually different impact on
postoperative ROM or clinical outcomes after PS TKA.

Materials and Methods

Patients who underwent primary PS TKA from January 2014 to
December 2015 were retrospectively reviewed. Only patients
with osteoarthritis of the knee joint and who completed a
clinical and radiologic evaluation at the 2-year postoperative
follow-upwereincluded. The exclusion criteriawereas follows:
(1) Arthritis, such as inflammatory or posttraumatic arthritis,
other than primary osteoarthritis of the knee joint; (2) bone
graft due to severe deformity or bone defect; (3) severe flexion
contracture over 20 degrees; and (4) previous open surgery on
the affected knee joint. A total of 141 consecutive patients (208
knees) underwent primary PS TKA; however, 38 patients were
excluded duetotheselection criteriaandinadequate follow-up.
Finally, a total of 164 TKAs in 107 patients were available for
radiologic and clinical evaluation preoperatively and 2 years
postoperatively (~Fig. 1). The demographics of the included
patients are shown in = Table 1. The study was approved by the
Institutional Review Board of our hospital.

Table 1 Demographics

Number of knees 164

Mean age (y)? 70.3 +6.1
Gender (male/female) 10/154
Laterality (right/left) 80/84
Body mass index (kg/m?)? 27.2+3.5

*Values are presented as the mean and the standard deviation.
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Surgical Technique and Postoperative Rehabilitation
All TKAs were performed by a single surgeon using a primary
fixed bearing PS type TKA system (Attune; DePuy Synthes,
Warsaw, IN), of which a built-in tibial slope was set at
0 degree and recommended to set the postoperative PTS at
3 degrees. Medial parapatellar arthrotomy was performed
after a midline skin incision, and both cruciate ligaments
were sacrificed before bone cutting. Resection of the distal
femoral condyle was conducted according to the lateral distal
femoral angle, following which proximal tibial cutting was
performed. The thickness of tibial resection was based
~10 mm referenced off the lateral tibial plateau. The resec-
tion was perpendicular to the tibial mechanical axis on the
coronal plane, with a target PTS of 0 to 3 degrees using an
extramedullary guide. The anterior surface and sagittal axis
of the tibia that is visually verified were used as references.
The extension gap was checked using the knee balancer
(Stryker Howmedica Osteonics, Allendale, NJ) and spacer
block.’® The size and rotational alignment of the femoral
component were determined by the modified gap technique
using manual distraction to set the knee at 90 degrees of
flexion, and anteroposterior cutting of the femur was per-
formed parallel to the tibial cutting plane.?? And, flexion gap
was also checked using the knee balancer and spacer block.
The optimal sizing and positioning of the tibial tray were
decided using a reference with the margin of the tibia tray
aligned with the lateral tibial plateau and anterior tibial
cortical line. The thickness of the polyethylene insert was
determined after trying the trial insert.

With regard to the postoperative rehabilitation protocol,
patients began knee flexion exercises using a continuous
passive motion exercise machine on the first day after
surgery. Patients were allowed to perform straight leg raising
exercises immediately, while in the recovery room, and were
allowed to stand or walk using a knee immobilizer for
support and a walker for balance on the first day after
surgery.

Radiologic and Clinical Evaluations

Radiologic and clinical evaluations were performed preop-
eratively and annually after surgery. Data of all cases at the 2-
year postoperative follow-up were collected, and preopera-
tive medical records and radiographs were reviewed retro-
spectively. The preoperative and postoperative PTSs were
measured on a true lateral radiograph of the knee joint. True
lateral radiograph of the knee joint means that the posterior
aspects of the medial and lateral femoral condyles are super-
imposed and the patellofemoral joint is open and projected
free. Additionally, there is slight superimposition of the
fibular head with the tibia.?"?2 A horizontal line (A) was
drawn perpendicular to a line connecting the midpoints of
the outer cortical diameter at 5 and 15 cm distal to the knee
joint. A line was drawn parallel to the medial tibia plateau of
the proximal tibia (B).?% The angle formed by lines A and B
represents the PTS (=Fig. 2). The patellar height was mea-
sured according to the Insall-Salvati ratio and Blackburne-
Peel ratio.?>** The Insall-Salvati ratio (a/b) is defined as the
length of the patellar tendon (a) divided by the diagonal
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Fig.2 Measurement of the posterior tibial slope on preoperative and
postoperative radiographs (angle formed by lines A and B).

Fig. 3 Measurement of the Insall-Salvati ratio on preoperative and
postoperative radiographs (a/b).

length of the patella (b) (=Fig. 3). The Blackburne-Peel ratio
is defined as a’/b’; in =Fig. 4. “a” is the perpendicular height
of the lower end of the articular surface of the patella from
the tibial plateau line, and “b” is the length of the articular
surface of the patella. A picture archiving and communica-
tion system (INFINITT, Seoul, South Korea) was used for all
radiographic measurements.

The flexion contracture and maximal flexion were mea-
sured in the supine position using a goniometer preopera-
tively and at 2 years postoperatively. The clinical status of
each knee was rated during each measurement using the
visual analog scale pain scale (VAS), Western Ontario and
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Fig.4 Measurement of the Blackburne-Peel ratio on preoperative and
postoperative radiographs (a’/b’).

McMaster University Index (WOMAC), Hospital for Special
Surgery Knee Score (HSS), Knee Society (KS) knee and
function scores, and Forgotten Joint Score.

Statistical Analysis

All statistical analyses were performed with SPSS1 22.0
statistical software (SPSS Inc, Chicago, IL). The mean and
standard deviation were calculated, and the preoperative
and postoperative PTS, Insall-Salvati ratio, Blackburne-Peel
ratio, flexion contracture, maximal flexion, ROM, and clinical
scores were compared using the paired t-test. Patients were
then divided into two groups based on the average change in
PTS, and the postoperative results were compared between
the groups (small PTS change group vs. large PTS change
group).

To evaluate affecting factors, the thickness of the PE insert
and the postoperative Insall-Salvati ratio, Blackburne-Peel
ratio, ROM, VAS, WOMAC, HSS, KS structural and functional
scores, and Forgotten Joint Score were subjected to Pearson’s
correlation analysis to identify the correlation with the
individual change in PTS after TKA. In addition, correlation
analysis was performed using the detailed questions of each
clinical scoring scale. Multivariable regression analysis was
then performed to identify factors affecting the clinical
scores, which showed statistically significant correlation
with the change in PTS (age, BMI, postoperative PTS, change
in PTS, polyethylene thickness, postoperative Insall-Salvati
ratio, postoperative Blackburne-Peel ratio, and postoperative
ROM). A p-value of < 0.05 was considered significant.

To reveal the sample size of this study sufficient for
adequate power, the statistical software G*Power (Erdfelder,
Faul, Lang & Buchner, 2007) was used for power analysis. A
post hoc power analysis was performed and showed a
sufficient sample size for this retrospective study with an
o of 0.05 and a power >0.8.
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The eligibility of measurements was assessed by examin-
ing the intrarater and interrater reliability using intraclass
correlation coefficients (ICCs). Two trained orthopaedic sur-
geons working in the knee division of the orthopaedic
department evaluated the adequacy of patients’ radiograph,
especially the true lateral view of the knee joint, and per-
formed two measurements at 2-week intervals. We found
good ICCs of the intra- and interobserver reliabilities (> 0.8).

Results

Radiologic and Clinical Results

The mean PTS changed from 9.6 + 3.4 degrees preoperatively
to 2.0+1.3 degrees postoperatively (p<0.001), and the
mean change in PTS was 7.6 & 3.5 degrees. The mean thick-
ness of the PE insert was 11.7 + 1.5 mm (range, 10-14). The
patellar height showed no significant difference after TKA
according to the Insall-Salvati ratio (preoperative, 1.04 +-0.13
vs. postoperative, 1.07 +£0.14, p=0.147), but a significant
difference according to the Blackburne-Peel ratio (preopera-
tive, 0.80+0.10 vs. postoperative, 0.67 +0.13, p<0.001).
The mean ROM changed from 120.1 + 15.4 degrees preoper-
atively (range, 70-140 degrees) to 128.4 4+ 9.3 degrees post-
operatively (range, 90-140 degrees). All clinical scores
showed a statistically significant improvement 2 years post-
operatively (~Table 2).

Comparison between the Small and Large PTS Change
Groups

Patients were divided into two groups based on an average
PTS change of 7.6 degrees: small PTS change group and large
PTS change group (=Table 3). The mean postoperative
change in PTS was significantly larger in the large PTS change
group than in the small PTS change group (4.9+2.0 vs.
10.442.5 degrees, p <0.001). The mean preoperative PTS
was significantly larger in the large PTS change group than in
the small PTS change group (7.2+2.4 degrees vs.
12.1 4+ 2.4 degrees, p < 0.001). Although the mean postoper-
ative PTS was significantly different between the two groups,
the postoperative PTS values in the two groups were com-
patible with our surgical target PTS of 0 to 3 degrees.
Therefore, we considered that the difference was not suffi-
cient be clinically significant. Furthermore, pseudo patella
baja was more frequently observed in the small PTS change
group than in the large PTS change group (21.4% vs. 6.3%,
odds ratio=7.829, p=0.005). There was no significant dif-
ference in postoperative ROM and clinical scores between
the two groups.

Correlation Analysis for the Effect of the PTS on
Postoperative Results

In terms of correlation analysis between the individual
change in PTS after TKA and postoperative results, there
was no statistical relationship between the absolute change
in PTS and the postoperative ROM (correlation coefficient =
—0.018, p=0.818). Moreover, the change in PTS was not
significantly correlated with the polyethylene thickness and
patellar height. Regarding correlation with clinical scores,
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Table 2 Radiologic and clinical results
Preoperative Postoperative p-Value

Posterior tibial slope 9.6+3.4 20+1.3 < 0.001
(degrees)
Change of posterior tibial 7.6+3.5
slope (degrees)
Polyethylene thickness (mm) 11.7+1.5
Insall-Salvati ratio 1.04+£0.13 1.07 £0.14 n.s
Blackburne-Peel ratio 0.80+0.10 0.67+0.13 < 0.001
Flexion contracture (degrees) 8.9+6.5 03+£1.8 < 0.001
Maximal flexion (degrees) 126.9+13.0 128.6+9.7 n.s
Range of motion (degrees) 120.1+£15.4 128.4+9.3 < 0.001
VAS 7.6+1.8 1.4+2.0 < 0.001
WOMAC 41.9+14.8 8.0+9.3 < 0.001
HSS 69.3+£8.7 95.9+4.5 < 0.001
KSS Knee 56.9+£19.3 96.8 +2.8 < 0.001

Function 52.9+14.7 90.6 £9.2 < 0.001
Forgotten Joint Score 42.7+24.7

Abbreviations: HSS, the Hospital for Special Surgery Knee Score; KSS, Knee Society Score; n.s, not significant; VAS, visual analog scale pain scale;

WOMAC, The Western Ontario and McMaster Universities Arthritis Index.
Note: All values are presented as the mean and the standard deviation.

there was no statistical significance between the PTS change
and any of the postoperative scoring systems. When correla-
tion analysis was performed using the clinical scoring scale,
the absolute change in PTS was found to have a weak positive
correlation with WOMAC function, No 10 (difficulty in rising
from sitting) (correlation coefficient = 0.342, p=0.041), and
moderate positive correlation with the Forgotten Joint Score,
No. 6 (awareness when climbing stairs) (correlation coeffi-
cient=0.470, p=0.001) (=Table 4). In multivariate regres-
sion analysis to evaluate factors affecting the WOMAC
function No 10 and the Forgotten Joint Score No. 6, which
showed a significant correlation with the change in PTS,
there was no predictive factor for WOMAC function No. 10.
regarding Forgotten Joint Score No. 6, and only BMI was
statistically predictive for awareness when climbing stairs
after surgery (standardized coefficients =0.394, p=0.021).

Discussion

The current study demonstrated that the amount of change
in PTS after TKA was not correlated to the postoperative ROM,
although it was somewhat related to the ability of a patient to
rise from sitting, and their awareness of the affected artificial
knee when climbing stairs, 2 years after surgery.

Achieving satisfactory ROM after a TKA is considered an
important factor for successful TKA."? Surgeons believe that
many factors, such as preoperative ROM, BMI, prosthesis
design, PTS, and surgical techniques, affect the achievement
of maximal ROM after TKA. Several studies with cruciate
retaining (CR) type TKAs reported that the postoperative PTS
influences the postoperative ROM.>~® Walker and Garg dem-
onstrated that the most important surgical variable related

to postoperative maximum flexion was the PTS in the sagittal
plane.® Furthermore, Bellemans et al showed that a 1 degree
increment of PTS improved the maximal flexion by
1.7 degrees.? In a clinical study with CR TKA, multivariate
regression analysis revealed a significant correlation be-
tween PTS and postoperative ROM at 12 months follow-up
(p<0.001).4

Several studies have reported that an increased PTS is
associated with postoperative flexion angle after PS TKA, as
in CRTKA.>?° Indeed, Shi et al reported a positive correlation,
in which maximal knee flexion increased by 1.8 degrees
when the PTS increased by each degree after PS TKA
(R=0.681).> Furthermore, in a study of 167 patients (209
TKAs), the absolute difference between post- and preopera-
tive PTS was significantly correlated with postoperative
flexion (p < 0.001).2> However, several studies have denied
the relationship between postoperative PTS and ROM.'%13:26
Indeed, Oka et al reported that no correlation between the
PTS and maximal knee flexion was observed after either PS
TKA or CR TKA.'> Moreover, Bauer et al reported that there
was no correlation between PTS and maximal knee flexion
after PS TKA.%® Kansara and Markel reported no significant
difference in knee flexion after PS TKA between a group of
patients with a mean PTS of 1.8 degrees and a group of
patients with a mean PTS of 5.5 degrees.'? In the current
study, the absolute change in PTS was not correlated with
postoperative ROM after PS TKA.

The kinematics of knee flexion in PS TKA are different to
those in CR TKA, and the effect of the PTS on the postopera-
tive maximum flexion in PS TKA is controversial.'>1427-29 o
tibial component with increased PTS could lead early cam-
post impingement in full extension.303! Additionally,
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Table 3 Comparison of postoperative results according to the amount of change in PTS

Small PTS change group Large PTS change group p-Value
(PTS change < 7.6, n=84) (PTS change > 7.6, n=80)
Change of PTS 49+2.0 10.4+2.5 < 0.001°
(degrees)
Preoperative PTS 7.2+2.4 121+2.4 < 0.001°
(degrees)
Postoperative PTS 24413 1.7+£1.2 0.001°
(degrees)
Polyethylene thick- 11.5+1.6 11.8+1.5 n.s
ness (mm)
Insall-Salvati ratio 1.08+0.14 1.06 £0.14 n.s®
Blackburne-Peel ratio 0.67+0.14 0.68+0.12 n.s?

Number of pseudo

18/84 (21.4%)

5/80 (6.3%)

0.005° (OR =7.829)

patella baja

Flexion contracture 0.2+1.2 04+1.3 n.s?

(degrees)

Maximal flexion 128.9+8.6 128.5+9.2 n.s?

(degrees)

Range of motion 128.7+9.0 128.2+9.7 n.s

(degrees)

VAS 1.3+£1.8 1.6+2.3 n.s®

WOMAC 6.6+9.0 9.3+9.6 n.s®

HSS 95.8+5.7 96.0 £3.1 n.s?

KSS Knee 96.8+2.8 96.7+2.9 n.s?
Function 89.9+£10.1 91.2+84 n.s®

Forgotten Joint Score 47.4+24.2 34.4+24.0 n.s?

Abbreviations: HSS, the Hospital for Special Surgery Knee Score; KSS, Knee Society Score; n.s, not significant; OR, odds ratios; PTS, posterior tibial
slope; VAS, visual analog scale pain scale; WOMAC, The Western Ontario and McMaster Universities Arthritis Index.

The statistical significance was set at p <0.05.
Derived using the Student’s t-test.
®Derived using the Pearson chi-squared test.

according to several reports regarding the effect of PCL
resection on flexion-extension gaps during TKA, PCL resec-
tion increases the flexion gap by ~3 to 5 mm compared with
the extension gap by 1 mm."®3233 Theoretically, the use of a
thicker PE insert to fill the flexion gap can block full exten-
sion, without additional resection of the distal femur, and
worsen the ROM after surgery.>* Therefore, efforts to reduce
the PTS are necessary to reduce the flexion gap in PS TKA.'®
Although we investigated whether the thickness of PE insert
was related to the change in PTS, the correlation between the
two was not statistically significant.

Regarding the effect of postoperative PTS on clinical out-
comes, Kansara and Markel found no significant difference in
the clinical outcome measured by HSS between a group with
31 cases PS TKAs with a PTS of 0 degrees and a group of 30 PS
TKAs with a PTS of 5 degrees.12 In our study, patients with a
larger change in PTS after PS TKA had more difficulty in
“rising from sitting (WOMAC function, No 10),” and were
more aware of their knees “when climbing stairs (the For-
gotten Joint Score, No. 6).” Indeed, an increase in PTS has
been shown to lead to a decrease in maximum quadriceps
force and patellofemoral contact force.'® On the contrary, a
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reduction in PTS, due to a larger change in PTS, can impair
movement efficiency, which contributes to a reduction in
quadriceps force and patellofemoral contact force.®?!3
Decreasing the PTS induces more posterior position of the
tibial component and more anterior contact position be-
tween the femoral and tibial components. As a result, a
reduction in PTS leads to a decrease in the quadriceps lever
arm. Therefore, decreasing the PTS may require greater
quadriceps force and patellofemoral contact force when
engaging in activities that require greater power of the
quadriceps muscle, such as rising from sitting, and climbing
stairs. However, the current study revealed that the change
in PTS after PS TKA had only weak-to-moderate correlation
with difficulty in “rising from sitting” and awareness of
knees “when climbing stairs.” Furthermore, multivariate
regression showed no predictive factor affecting the WOMAC
function No 10, and only BMI affecting the Forgotten Joint
Score No. 6. Therefore, there was a lack of evidence on
whether the amount of change in PTS affects postoperative
clinical scores, and further study is required to identify the
effect of changes in the PTS on postoperative activities, such
as rising from sitting, and climbing stairs.
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Table 4 Correlation analysis for the effect of change in
posterior tibial slope on postoperative results

Correlation p-Value

coefficient
Polyethylene thickness (mm) 0.065 n.s
Insall-Salvati ratio -0.013 n.s
Blackburne-Peel ratio 0.072 n.s
Range of motion -0.018 n.s
VAS -0.064 n.s
WOMAC 0.067 n.s
HSS -0.031 n.s
KS knee score 0.013 n.s
KS function score 0.007 n.s
FIS 0.616 n.s
WOMAC function No. 10: 0.342 0.041
Difficulty in rising from sitting
FJS No.6: Aware when 0.470 0.001
you are climbing stairs?

Abbreviations: F|S, Forgotten Joint Score; HSS, the Hospital for Special
Surgery Knee Score; KS, Knee Society Sc; n.s, not significant; VAS, visual
analog scale pain scale; WOMAC, The Western Ontario and McMaster
Universities Arthritis Index.

Note: The statistical significance was set at p <0.05.

In this study, tibial resection was performed uniformly
within 3 degrees of PTS, which resulted in altered patellar
height after TKA compared with the preoperative position.
Patellar height affects the efficiency of the quadriceps muscle
and the knee extension mechanism.>®37 Therefore, the
change in patellar height should be evaluated before and
after surgery to verify our hypothesis. In the current study,
two parameters related to patellar height showed a tendency
for pseudo patella baja, in which the patellar tendon is not
shortened, but the level of the joint line is elevated. Further-
more, we found that there were more patients with pseudo
patella baja in the small change PTS group than in the large
change PTS group when we compared the patients divided
into two groups based on the average change of PTS. The
patellar height had potential variability not only based on the
postoperative PTS but also based on other surgical factors
including the size and placement of the patellar prosthesis,
change in joint line, thickness of PE insert, and position of the
tibial implant3®; these factors are affected by the prosthesis
design and the surgical technique. Moreover, patellar resur-
facing was performed in most of the included cases (141
cases among 164 cases), which made it difficult to accurately
measure the Blackburne-Peel ratio, which is measured rela-
tive to the length of the patella articular surface.?>37-3° Due
to these limitations, it was difficult to clarify whether the
effects of the change in patellar height were clinically signif-
icant in this study, as noted in previous studies.3®40:41
Therefore, we suggest that further studies should be per-
formed to identify the clinical effect of the patellar height and
PTS change after PS TKA.

Lee et al.

The present study has several limitations. First, this is a
retrospective case series, which has potential confounders
related to prosthesis design or surgical skill. The findings in
this study could be influenced by the built-in PTS degree of PS
TKA prosthesis we used in this study. However, as far as
surgical confounders, we attempted to minimize the influence
by using a single surgeon with considerable skill in TKA to
perform all surgeries in a single institution. Second, the
evaluation period was only 2 years after surgery; thus, it is
necessary to investigate whether the change in PTS affects
clinical outcomes at a long-term follow-up after PS TKA. Third,
the positive correlation between the change in PTS and clinical
scores related to rising from sitting and climbing stairs was
relatively weak; thus, we were unable to suggest a cutoff value
for the change in PTS that makes the clinical scores worse.
However, this study had a strength by the use of detailed
questions of each clinical scoring system to conduct the
correlation analysis. Fourth, there was a possibility of inaccu-
rate measurement of the PTS depending on the adequacy of the
true lateral radiographs and the reliability of the investigators
with regard to measurements. However, we excluded all
patients whose preoperative and postoperative lateral radio-
graphs could not be obtained in true lateral view, and the ICCs
were checked to ensure the reliability of measurements.
Finally, we could not suggest the optimal range of PTS after
PSTKA because the postoperative PTS values in this study were
consistent with our surgical target PTS of O to 3 degrees and we
could not compare them with the PTS in the outlier range.

Conclusions

Although proximal tibial resection with a constant target of
PTS resulted in individually different changes in the PTS after
PS TKA, the amount of change in PTS did not affect the
postoperative ROM and clinical scores.
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