THE
RESEARCH H I P9
Hip Knee J. Vol. 2, No. 1, 2021, pp. 22- 27 KNEE
p-ISSN: 2723-7818

e-ISSN: 2723-7826 JUURNAL

http://dx.doi.org/10.46355/xxxxx

L)

Check for
updates

Range of Motion Outcomes Post Cruciate-Retaining vs
Posterior Stabilized Total Knee Arthroplasty: A
Retrospective Multi-Centre Cohort Study

Ifran Saleh?, J.B Endrotomo Sumargono?, Adryan Tanujaya?®, Oliver Emmanuel Yausep?

1. Department of Orthopaedics and Traumatology, Ciptomangunkusumo Hospital, Jakarta, Indonesia
2. Department of Orthopaedics and Traumatology, St. Carolus Hospital, Jakarta, Indonesia

3. Faculty of Medicine, University of Indonesia, Jakarta, Indonesia

ABSTRACT

Background: The outcomes of Total Knee Arthroplasty (TKA) between posterior cruciate ligament
preservation, with cruciate retaining (CR) prostheses and sacrifice, with posterior stabilized (PS) prostheses,
are still debated between studies.

Materials and Methods: This study included a total of 144 knees on which TKA was done with either cemented
fixed bearing primary CR or PS prostheses. Data analyses were then performed using Independent t-tests,
were conducted for the outcomes and possible confounding variables between groups where relevant, and
Chi-squared tests for nominal data.

Results: TKA performed on patients aged 65 years or younger, predicted increased intraoperative bleeding
volume (p = 0.037), pre-operative range of motion (ROM) of less than 90 degrees was a predictor for better
improved post-operative ROM (p < 0.001) and PS prostheses is superior to CR in terms of ROM improvement
(p = 0.04). Nevertheless, both groups achieved similar maximum ROM (p = 0.308).

Conclusion: Greater ROM improvement was significantly higher in the PS prostheses group compared to those
receiving CS prostheses, with pre-operative ROM as a possible confounding factor, and the maximum ROM
achieved in both groups being similar. Lower age of the operation is also related to increased intraoperative
bleeding
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Introduction

Total Knee Arthroplasty (TKA) is one of the
most common orthopaedic procedures, with over
500,000 knees replaced between 2012 and 2017
in the United States alone.! The procedure
includes resection of the defected articular knee
surface and placing a metal and polyethylene
prostheticimplant and may involve removal of the
posterior cruciate ligament (PCL) in accordance to
the type of implant used, cruciate ligament-
retaining (CR) prostheses or posterior-stabilized
(PS) prostheses.? It is predicted that by 2050, the
number of annual primary TKAs performed in the
United States alone would increase by 855 percent
from 2012.3

To date, the importance of preserving the
posterior cruciate ligament in TKA is still
debatable. It was traditionally believed that
flexion and range of motion is increased if the
posterior cruciate ligament is retained as the
anatomical femoral rollback and normal knee
biomechanics is maintained, hence, more normal
physiologic control upon knee flexion.*> The
functional relevance may be found in activities
requiring considerable motion such as squatting
and climbing stairs.%” However, the replacement
of PCL with a post and cam in PS prostheses was
suggested to allow increased range of motion as
more posterior femoral translation allows greater
clearance over the tibia, hence greater knee
flexion.’

Recent studies have shown high success
rates or both designs, but it is unclear which
prostheses would show superior outcomes.®® The
main purpose of this study is to explore the merits
of PCL preservation towards range of motion and
perioperative outcomes in primary TKA by
comparing them based on the prostheses used, CR
or PS prostheses.

Materials and Methods

Patients and Methods

This is a retrospective multi-center study
cohort study that included all patients who had
cemented primary TKA for osteoarthritis between
the period of 2016-2018 using PS or CR TKA.
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Information on the patient, operation, and
prostheses used are obtained from the medical
records of the hospitals Rumah Sakit
Ciptomangunkusumo, Jakarta, Indonesia and
Rumah Sakit Santo Carolus, Jakarta. The Ethics
Committee of the Faculty of Medicine, University
of Indonesia, with regards to the protection of
human rights and welfare in medical research, has
carefully reviewed and approved of this research.
Protocol Number: 19-01-0073

Data Collection

Patient data to be recorded includes age,
gender, body mass index (BMI), indication for TKA,
perioperative clinical outcomes and preoperative
and postoperative range of motion (ROM)
between 6 to 12 months follow up after the
operation. The primary outcome of this study is
range of motion and the secondary outcomes of
this study include perioperative outcomes such as
intraoperative blood loss. With regards to the
operation itself, data to be observed includes
surgical approach of the knee, duration of
operation, presenting complications during the
operation, and frequency of bleeding. Data for the
prostheses only includes the type of the
prostheses used. The demographic data will be
evaluated between the CR and PS groups.

Statistics

Independent t-tests are used when
comparing the variables between the two groups
as well as for possible confounding factors. The
Chi-squared test is used to compare nominal data
between the two groups. For either cases a p-
value of less than 0.05 is considered to be
statistically significant. The analyses of the data
gathered is calculated using the analytical
software SPSS.

A total of 144 operated knees were
recorded, and analysed for this research, 24 of
which were operated with Cruciate Retaining
Prostheses and the remaining 120 knees with
Posterior Stabilizing Prostheses, all of which were
indicated due to severe osteoarthritis. The
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implants used in this study were all similar,
produced by PFC Sigma, and surgical approaches
were all standardized to medial parapatellar.
There were no recorded presences of bone
defects, preoperative recurvatum or flexion
contracture.

The data recorded in each medical record
varied in outcomes reported, hence the
comparison was performed using parameters
found in all medical records. This included the age,
gender, intraoperative bleeding volume, and
Range of Motion (ROM). There were no reported
presenting complications during the operation.
(Table 1)

Table 1. Baseline Characteristics

operative ROM. The difference between the
maximum ROM achieved between the two groups
was not statistically significant (p = 0.308), (Table
[l1) whereas the ROM improvement between the
two groups showed that the PS group had a
significantly higher improvement in ROM (26.02
17.56) compared to the CR Group (9.44 + 29.20) (p
=0.04). (Table IV)

Table 3. Relationship Between ROM Improvement with Operative Time,
Gender, and Age

Parameter ROM p-Value
Improvement (°)

Pre-Operative <90° 34.1+13.9
ROM =>90° 11.6+17.8 <0.001
Gender Male 25.3+11.6

Female 24.3+21.7 0.81
Age =<65 24.3+205

>65 24.9£185 0.876

CR Group PS Group p-Value
(n=24) (n=120)
Age (years) 64.88 + 13.185 67.63 + 8.416 0.391
Sex (male:female)  3:21 36:84 0.078
Bleeding Volume 176.09 + 152.903 142.69 + 111.543 0.676
(mL)
Preoperative 88.9+22.9 79.2+3.5 0.147
ROM
Maximum ROM  102.71+14.74 106.69 + 13.3 0.308
Achieved (°)
ROM difference(®)  9.44 +29.20 26.02 + 17.56 0.04
Presenting 2 9 0.067

Complications

The age of patients included in the study in the CR
group (64.88 + 13.19) and PS group (67.63 £ 8.42)
as well as the gender distribution within the
included groups in the study did not show
significant difference (p = 0.391, p = 0.078).
Intraoperative bleeding volume between the two
groups were also not statistically significant (p =
0.676). (Table 1)

Table 2. Relationship Between Bleeding Volume and Operative Time,
Gender, and Age

Bleeding p-Value

Parameter Volume (mL)
Operative Time (hours) =<3 13087

>3 163 + 140 0.102
Gender Male 151+147

Female 146108 0.846
Age =<65 176 + 157

>65 13389 0.037

The ROM analysed as an outcome for this study
included the maximum ROM achieved between
the two groups and the difference between the
ROM prior the operation and the maximum post-
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Table 4. Relationship Between Maximum ROM with preop ROM, gender,

and Age
Parameter Maximum ROM  p-Value
Achieved

<90 101.2+11.7 0.001
Preoperative
ROM =>90 109.4 + 13.0

Male 107.4+ 135 0.477
Gender

Female 105.5 + 13.7

=<65 105.2+13.3 0.598
Age

>65 106.5 + 13.8

Eleven post-operative complications were
found from the 144 operated knees. The CR group
had one case of deep vein thrombosis and
arthrofibrosis, whereas the PS group had 4 cases
of post-operative infection as well as 5 cases of
deep vein thrombosis, where the difference are
not statistically significant (p = 0.067).

Discussion

Post-operative range of motion (ROM) is a
functional outcome that determines a patients'
functional ability following total knee arthroplasty
(TKA). A study by Kettlekamp et al determined that
a knee flexion of 90° is the minimum range
necessary for daily activities, with about 67 °
required during the swing phase of walking, 83 °
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when climbing stairs, 90 ° when descending stairs
and 93° in rising from a seated position.'® Known
factors that affect post-operative ROM include
pre-operative ROM, BMI, and patient age, most
notable of which is post-operative ROM being an
indicator of intervention during the earlier part of
the disease.’®?! One study by Sancheti et al
demonstrated that gender was not a determining
factor in ROM improvement, even though the
male population showed a slightly larger gain in
ROM at 6 months.?? In our study, we found that
patients with a pre-operative ROM of <90°
experienced a significantly greater ROM
improvement than those who had a pre-operative
ROM of 90° or greater. We found no correlation
between ROM change and gender or age.

The superiority of PS and CR prostheses for
TKA maximum ROM achieved and the
improvement of ROM remains controversial. A
meta-analysis by Jiang C. et al shows that both
parameters, maximum ROM achieved and its
improvement, are in favour of PS prostheses.?? Yet
a study by Song S.J et al reported no notable
difference in the ROM between the two
prostheses, whereas another study by Kolisek F.R.,
et al showed a slight increase in the CR group
compared to the PS group.?*?®> Hence, the
significance of maintaining the Posterior Cruciate
Ligament is still a debatable topic. In our study, it
is found that the PS group experienced a
significantly higher ROM improvement compared
to the CR group (p = 0.04), with no significant
difference between either groups in terms of
maximum ROM achieved (p = 0.308). It is found
that the preoperative ROM plays a significant role
in the ROM improvement (p < 0.001) and
maximum ROM achieved (p = 0.001), however its
distribution between the two groups was not
significantly different (p = 0.147).

Performing a CR TKR is relatively more
difficult compared to its PS counterpart, however
aside from functional outcomes (ROM), it has its
advantages in that it involves reduced bone cuts,
preserves ligamentous structures (and hence
physiological function), and maintains
proprioception.?® Proprioception is important for
balance and postural stability, which are relevant
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functional outcomes.?’ Evidence from studies that
compared prosthetic designs have shown that CR
implants tend to produce superior improvement
in proprioception than PS prostheses and could
hence be a factor for clinicians to consider when
choosing different types of prostheses.?® This is in
line with existing knowledge that states that
proprioceptive information originates from
cruciate ligaments, which are preserved in CR TKR
procedures.?®

Total knee arthroplasty is considered a
major orthopaedic surgery that could potentially
involve significant blood loss due to the extensive
soft tissue and bone mass cut.!® Several risk
factors known to have a correlation to increased
blood loss during TKA, are male gender and
prolonged surgical time.'® Age and BMI were not
found to have any correlation with intra-operative
bleeding volume.3

Additionally, it is known that
intraoperative bleeding volume could predispose
the patient to require transfusion. Blood
transfusion has also been regarded as a parameter
for perioperative complications as patients
receiving transfusion during TKA are known to be
susceptible to prolonged hospitalization,
increased cost, and discharge to short term care.'*
Previous studies have established that both
female gender and older age are associated with
an increased rate of transfusion in TKA patients,
henceforth identifying them as independent risk
factors for intra-operative blood loss, although no
satisfactory explanation for this was found.*>=*" In
our study, we sought to quantify the need for
transfusion or lack thereof in terms of
intraoperative bleeding volume and found that it
had a those 65 years old or younger experienced
significantly greater intraoperative bleeding than
those above 65 years of age, but no significant
difference across different genders or operative
times.

There were several limitations to this
study. There were inconsistent follow-up of the
patients, patients were not randomized, and there
were incomplete data regarding the BMI due to
the incomplete medical records. Additionally, the
large discrepancy of sample sizes between both
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groups is also a limitation that might have
influenced our statistical analyses. Despite these
limitations, the report analyses other possible
confounding factors as objectively as possible.

Conclusions

In summary, our findings show that PS
prostheses was superior to CR in terms of ROM
improvement with both groups having similar
maximum ROM achieved. Additionally, age of <65
years was a predictor for increased intraoperative
bleeding volume, and that a pre-operative ROM of
<90 was a predictor for better improved post-
operative ROM.
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