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Purpose: Mild ligament imbalance is often encountered in the mediolateral plane during complex pri-
mary total knee arthroplasty. A constrained (CP) polyethylene insert compatible with the primary femur
is useful to manage these cases without the need to fall back on revision implants. The aim of the study
was to define the correct indications of the use of a CP insert based on objective data from computer
assisted surgery and to compare the early results of a CP insert with a standard posterior stabilized
(PS) insert through one-to-one propensity score matching.
Methods: This is a retrospective case study from a prospectively collected database. One-to-one matching
without replacement was used with a caliper width of 0.2 tomatch the scores between CP (N¼ 64) and PS
groups (N ¼ 1624), resulting in equal covariate matching of PS (N ¼ 64) and CP (N ¼ 64) cohorts. Patients
were assessed radiographically and functionally at a minimum follow-up of 3 years.
Result: Average coronal and sagittal plane deformities were similar in both the group CP (varus 13.1 ± 5.2
valgus 13 ± 7.9) and the group PS (varus 13.4 ± 4.6 valgus 10.9 ± 8.6). The average residual medial lateral gap
difference was significantly higher in group CP (3.8 ± 1.8) in comparison to group PS (1.3 ± 1) (P < .05). A CP
insert was chosenwhere mild ligament imbalance of 3-5 mm persisted after medial soft tissue releases in a
varus knee and in cases with residual medial collateral ligament laxity in valgus knees.
Conclusions: Constrained insert used with the primary femoral component is a valuable option to handle
mild ligamentous instability in complex primary total knee arthroplasty after mechanical alignment is
achieved with computer navigation.
Level of Evidence: III.
© 2024 The Authors. Published by Elsevier Inc. on behalf of The American Association of Hip and Knee
Surgeons. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).
Introduction

The ascending levels of constraint used in knee arthroplasty are
cruciate retaining, anterior stabilized, posterior stabilized (PS),
constrained (CP), and hinge. Cruciate retaining, anterior stabilized,
and PS are mostly used in primary total knee arthroplasty (TKA), CP
in revision TKA, and hinge is reserved for revisions with instability
[1]. However, the knee arthroplasty surgeon is often faced with
mild ligament imbalance in complex primary TKA. These knees are
difficult to balance with PS TKA, and shifting to revision TKA re-
quires revision instruments and implants [2].
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It is also difficult to convert the bone preparation of primary TKA
to revision cuts, as it requires revision jigs to be used on intra-
medullary trial rods. This maymake the procedure complicated and
lengthy [3]. A CP PS insert compatible with the primary femur is
useful to manage these cases without the additional support of a
stem or a revision femur implant [4,5].

Most studies on constraint insert with primary nonstemmed
femurs report higher failure rates in the mid- to long-term.
Retrieval analysis demonstrates increased wear on the anterior
aspect of cam and polyethylene insert. All these studies have been
done with conventional instruments where components and
overall alignment could be suboptimal, leading to insert wear and
early failure. It may be possible that our study using computer
navigation leading to accurate alignment and objective guidance to
soft tissue balance could lead to improved long-term survival of CP
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Table 1
Unmatched covariates constrained with PS group.

Categories Case (constrained) (N ¼ 64) Control (PS) (N ¼ 1624) P value

Age (y) 67 ± 8.2 (45-81) 64.82 ± 8.1 (27-88) .03
Gender -
Male 18 (28%) 518 (32%)
Female 46 (72%) 1106 (68%)

Height (cm) 154 ± 10 (135-179) 156.9 ± 8.3 (133-186) .05
Weight (kg) 73 ± 13 (42.5-103.8) 73.2 ± 12 (34.4-119) .8
Body mass index (kg/m2) 31 ± 4.7 (20.5-44.5) 29.8 ± 4.9 (15.5-49.7) .08
CCI scores 2.6 ± 1 (0-5) 2.4 ± 1.1 (0-7) .1
Varus (degree) 13.1 ± 5.2 (1-25) 9.7 ± 4.3 (0-40) .001
Valgus (degree) 13 ± 7.9 (2-25) 7.2 ± 5.8 (0-30) .01
Fixed flexion deformity (FFD) (degree) 12.7 ± 11.8 (0-50) 8.9 ± 7.7 (0-52) .0004
Recurvatum (degree) �7.9 ± 6.7 (�18 to [�1]) �3.7 ± 3.4 (�18.5 to [�0.5]) .002

CCI, Charlson comorbidity index.
Bold values indicate statistical significance (P < .05).
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insert [3-6]. The aim of the study was to [1] define the correct in-
dications of the use of a CP insert based on objective data from
navigated TKA and [2] compare early results of CP insert with
standard PS insert through propensity matching.

Material and methods

This is a retrospective case study from a prospectively collected
database that records patients’ demographic details, preoperative
and postoperative radiological measurements, functional out-
comes, navigation findings, and soft tissue releases. This study was
approved by the institutional review board of our institution.

Eligibility criteria included all patients with knee osteoarthritis
(Kellgren grade of 3 or 4) who underwent computer-assisted pri-
mary TKA. Patients with inflammatory arthritis, post-traumatic
deformity, revision TKAs, and cases with higher constraint were
excluded.

A total of 2940 cases underwent TKA from 2016 to 2019. Of
these,1624 cases with PS insert met the inclusion criteria, including
1329 cases with varus/fixed flexion deformity (FFD), 232 cases with
varus/recurvatum, 38 cases with valgus/FFD, and 25 cases with
Figure 1. Flowchart sho
valgus/recurvatum. The other group included 64 cases of CP insert
with 54 cases of varus/FFD, 2 cases of varus/recurvatum, 3 cases of
valgus/FFD, and 5 cases with valgus/recurvatum (Table 1) (Fig. 1).

To match baseline covariates between the CP (N ¼ 64) and PS
groups (N ¼ 1624), propensity score matching was used with lo-
gistic regression model for each patient in both groups. The cova-
riates used for generating the propensity score included age,
gender, height, weight, body mass index, Charlson comorbidity
index, and preoperative deformity (Table 1). One-to-one matching
(without replacement) was used with a caliper width of 0.2 to
match the scores between CP (N ¼ 64) and PS groups (N ¼ 1624),
resulting in equal numbers being matched for both groups PS (N ¼
64) and CP (N ¼ 64) (Tables 2 and 3) (Fig. 2).

All operations were performed using image-free Ci navigation
system (Brain Lab, Munich, Germany). A cemented, posterior cru-
ciate substituting TKA (Legion, Smith and Nephew, USA) with
patellar resurfacing was utilized for all cases. All cases were
balanced with either a PS or CP insert (Legion, Smith and Nephew,
USA) depending on mediolateral (M-L) balance and laxity. Con-
strained insert has a broader cam as compared to a PS insert and
provides additional rotational stability and jump height (Fig. 3) [5].
wing study design.



Table 2
Matched covariates constrained with PS group.

Categories Case (constrained)
(N ¼ 64)

Control (PS)
(N ¼ 64)

P value

Age (y) 67 ± 8.2
(45-81)

66.4 ± 7.9
(48-48)

.3

Gender -
Male 18 (28%) 17 (27%)
Female 46 (72%) 47 (73%)

Height (cm) 154 ± 10
(135-179)

155 ± 8.5
(135-178)

.2

Weight (kg) 73 ± 13
(42.5-103.8)

72 ± 9.6
(50-92)

.38

Body mass index
(kg/m2)

31 ± 4.7
(20.5-44.5)

30.3 ± 4.9
(19.8-44.5)

.2

CCI scores 2.6 ± 1 (0-5) 2.5 ± 1 (0-5) .25
Varus (degree) 13.1 ± 5.2 (1-25) 13.4 ± 4.6 (1-25) .36
Valgus (degree) 13 ± 7.9 (2-25) 10.9 ± 8.6 (1-25) .3
Fixed flexion

deformity (FFD) (degree)
12.7 ± 11.8 (0-50) 12.1 ± 11.7 (0-50) .38

Recurvatum (degree) �7.9 ± 6.7
(�18 to [�1])

�6 ± 5.9
(�18 to [�2])

.29

CCI, Charlson comorbidity index.

Table 3
Case distribution in both groups.

Cases Case Control P value

Unilateral cases 48 58 -
Bilateral cases 8 3 -
Insert thickness (mm) 10.7 ± 2.1 (9-18) 10.4 ± 1.6 (8-15) .36

A. Jhurani et al. / Arthroplasty Today 27 (2024) 101423 3
All knees were exposed with standard medial parapatellar
arthrotomy under combined spinal epidural anesthesia. Two uni-
cortical femoral and tibial pins for navigation were inserted within
the anterior longitudinal incision. Following registration, coronal
and sagittal plane deformities along with kinematic pattern of the
arthritic knee were recorded.

The femur was prepared first with a distal femur cut taken with
the help of navigation control. The initial distal femur cut was
conservative in cases with severe coronal deformity or associated
recurvatum. Femur sizing was done with an antero-posterior sizer.
Rotation was kept parallel to interepicondylar axis and perpen-
dicular to the Whiteside line, and it was checked with navigation.
After femur preparation, gaps were checked, and a tibial cut was
taken to create a gap for minimal insert thickness. Soft tissues were
released according to the residual deformity to achieve a me-
chanical axis of ±3� of varus/valgus and 1-3 degrees of flexion.

PS insert was chosen if M-L gap difference was less than 2 mm
on clinical examination and on navigation kinematic analysis. If the
M-L gap difference was more than 3 mm on navigation kinematic
Figure 2. (a) Boxplot showing distribution of unmatched grou
analysis and could not be balanced with PS insert, then a trial with
CP insert was taken. If M-L instability was found to be greater than
5 mm, then hinged implants were used and excluded from this
study (3 patients). Intraoperative stability with the CP insert was
assessed in extension, mid-flexion, and 90-degree flexion with
varus and valgus stress and confirmed with navigation values. The
aimwas to achieve M-L stability within 2mm after trial with the CP
insert (Figs. 4-8) [7]. If trial appeared satisfactory, final components
were cemented in place. In 12 knees with associated tibial bone
defects, a tibial stem was used for load sharing [8]. In 3 knees,
epicondylar osteotomies were performed to achieve optimal limb
alignment, and CP insert was used to address the residual ligament
imbalance of 3-5 mm mediolaterally [9]. No knees in the PS group
had adjuvant stem fixation, and none underwent epicondylar
osteotomies. Wounds were closed without a drain, and mobiliza-
tion started on the same evening of surgery.

Radiological and clinical evaluation was done at 6 weeks, 3
months, 1 year, and at the end of a minimum of 3 years post-
operatively by the first and second authors using Knee Society
guidelines [10]. In radiological assessment, hip-knee-ankle axis was
calculated from full-length standing lower limb radiographs (hip to
ankle) preoperatively and postoperatively. Coronal femoral and
tibial angle along with joint line was calculated from antero-
posterior radiographs of the knee. Preoperative and postoperative
posterior femoral offsets were measured from lateral radiographs.
Special emphasis was given to search for any evidence of lysis or
loosening.

In clinical assessment, all patients were evaluated preopera-
tively and postoperatively using Knee Society Score, Knee Society
Functional Score, Oxford Knee Score, Western Ontario and
McMaster Universities Osteoarthritis Index knee score and high
flexion knee score. Patients were carefully evaluated for any M-L
ps. (b) Boxplot showing distribution of matched groups.



Figure 3. PS (yellow) and constrained (green) insert trials.
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instability in the entire range of movement during all follow-up
visits.

Statistical analysis

To check and compare the balance of covariates, statistical test
(T test) (Table 1), as well as the distribution BOXPLOT was used for
both unmatched cohorts (Fig. 2a) and match cohorts (Fig. 2b). The
T-test was used as a statistical test. All the statistical calculations
were done using statistical analysis software SAS 9.4 (SAS Institute,
Cary, NC). Continuous variables were presented as mean and
standard deviation, whereas categorical variables were presented
as numbers and percentages. The level of significance was set at P <
.05.

Results

The propensity score between the 2 groups is shown in the
boxplot (Fig. 2). This suggests that there were no significant dif-
ferences in the propensity scores and covariates between the CP
and PS groups.

The average follow-up in group CP was 44 ± 9.9 months (range
37-61) and in group PS was 42.7 ± 5.5 months (range 36-43)
(P¼ .06). The average insert thickness in the CP groupwas 10.7± 2.1
mm [3,9-17], while in PS group it was 10.4 ± 1.6 mm [3,8-14] (range
9-15) (P ¼ .36) (Table 3).
Figure 4. Varus flexion deformity of the left
Both groups were similar with respect to magnitude of deformity
in coronal and sagittal plane (Table 1). There was no statistical sig-
nificance betweendistal femurand tibia cuts in bothgroups (Table 4).

Soft tissue releases were compared in both the groups and
found to be statistically non-significant (P ¼ .6) (Fig. 9). A CP insert
was chosen where mild ligament imbalance persisted after reduc-
tion osteotomy, downsizing, postero-medial release, and medial
collateral ligament (MCL) pie crusting in varus knee and in cases
with residual MCL laxity in valgus knees [11]. The average residual
medial lateral gap difference was significantly higher in group CP
3.8 ± 1.8 [3-5] in comparison to group PS 1.3 ± 1 (0.5-2) (P ¼ .001)
(Table 4). Out of 64 cases of constraint insert, 28 had mild ligament
instability in flexion, 20 in extension only, and 16 had mild insta-
bility throughout the range of motion.

There was significant correction of coronal and sagittal defor-
mity in both groups immediately postoperatively and at the end of
a minimum of 3 years of follow-up (Table 5). The preoperative and
postoperative radiological parameters of both groups are summa-
rized in Table 4. There was significant correction of hip-knee-ankle
axis postoperatively (P < .05) in both groups. There was also sig-
nificant correction of coronal femoral and tibial angles post-
operatively in comparison to preoperative values (P < .05). The
posterior femoral offset was restored in both groups (P > .05)
(Tables 6 and 7).

The functional parameters of knees in groups CP and PS are
summarized in Tables 8 and 9. At the end of the final follow-up of
knee with 16.5� varus and 11.5� flexion.



Figure 5. (a and b) Postoperative kinematics in extension and flexion showing paradoxical laxity with mediolateral gap imbalance. (c and d) Postoperative radiograph and corrected
medio-lateral gap with constrained insert in extension.
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a minimum of 3 years, there was significant improvement in Knee
Society Score, Knee Society Functional Score, Oxford Knee Score,
high flexion knee score, and Western Ontario and McMaster
Universities Osteoarthritis Index knee score in comparison of
preoperative scores (P < .05). Soft tissue releases for deformity
Figure 6. Valgus-flexion deformity of left knee with 11.5
correction were similar in both groups (P ¼ .6) (Fig. 9). The inci-
dence of lateral release for patella was significantly higher in the
control group (P ¼ .03).

There were no cases of M-L instability at the 3-year follow-
up, and there were no revisions for instability in either of the
� valgus and an equivalent fixed flexion deformity.



Figure 7. Postoperative kinematics in extension and flexion showing medial laxity despite correction of valgus deformity.

Figure 8. Postoperative kinematics showing correction of mediolateral gap imbalance with constrained liner. Intraoperative image and postoperative radiograph showing balanced knee.
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Table 4
Average bone cuts in both PS and CP groups.

Bone cut Case Control P
value

Distal femur cut (mm) 10.2 ± 5.3 (8-12) 10.1 ± 2.1 (7-
12)

.8

Tibial cut (mm) 8.6 ± 2.1 (6-11) 8.9 ± 1.1 (7-11) .3
Medio-lateral gap difference

(mm)
3.8 ± 1.8 (3-5) 1.3 ± 1 (0.5-2) .0001

Table 5
Postoperative coronal correction in both PS and CP groups.

Immediate postoperative
correction

Case Control P value

Varus (degree) 2.6� ± 1.7 (0-4) 1.9� ± 1.2 (0-4) .008
Valgus (degree) 0.6� ± 1.1 (0-2) 0.5� ± 0.3 (0-1) .5
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groups. There were no patellar or implant-related complica-
tions like avascular necrosis, fracture, or loosening seen at the
end of at least 3 years of follow-up in any knee. There were no
pin-related complications like periprosthetic fractures. No pa-
tients were reviewed for any complications during the follow-
up period.
Discussion

The main finding of our study is that a CP insert with a primary
femur is a valuable option for handling mild ligament imbalance in
cases where M-L gap difference is more than 3 mm but less than 5
mm in spite of achievingmechanical alignment [3]. The aim of knee
arthroplasty is to keep the M-L gap difference less than 2 mm for
long-term success and stability [12].

Our main indications of its use were in “paradoxical laxity”
found in severe subluxed varus knees, wherein patients walk with
lateral thrust for many years [12]. These knees are difficult to bal-
ance in extension in spite of reduction osteotomy and soft tissue
releases. This is because of chronic stretching and plastic defor-
mation of lateral stabilizers [3,12]. Paradoxically, the knee opens up
in flexion medially because of extensive soft tissue release. Thus,
these knees have “paradoxical laxity” where lateral gap is more in
extension andmedial space opens up in flexion. These knees can be
balanced and stabilized effectively by CP insert [13]. A CP insert is
not a substitute to proper and meticulous soft tissue balancing but
Figure 9. Comparison of soft tissue re
an addedmeasure to prevent instability and dislocation (Figs. 4 and
5) [5,14].

A CP insert with primary femoral component is also effectively
used in valgus knees where medial laxity persists in extension and
flexion after valgus deformity is corrected to ±2 degree with the
help of computer assisted surgery (CAS) [15]. Similar to varus knees,
CP insert is not a substitute for inadequate soft tissue balancing in a
valgus knee but only an adjunct to achieve more stability and
maintainM-L gap difference between�2mm throughout the arc of
motion (Figs. 6-8) [16,17].

We have used CP insert along with epicondylar osteotomies,
which were performed for severe uncorrectable deformities (3
cases) where mechanical correction could not be achieved with all
plausible soft tissue releases [18]. We perform these osteotomies in
recalcitrant cases to bring the alignment to neutral. A CP PS insert
helps handle these complex cases with efficacywithout resorting to
revision sets, instruments, and implants.

It may be argued that CP insert should be used along with
revision femur in complex cases, but that leads to the opening up of
revision sets, instruments, potential recutting of bone for revision
implant, and additional costs. A CP insert helps as a quick solution
without increasing inventory, maintaining simplicity, and
continuing primary procedure [15].

Few authors have reported the use of a CP insert with primary
femoral component in complex primary cases. They have reported
higher early failure and revision rates [3,4,13]. Retrieval studies
also showed wear on anterior aspect of cam in CP insert cases
[4,19]. It may be noted that these cases were operated by
leases in both groups PS and CP.



Table 6
Radiological summary preoperative vs postoperative in groups PS and CP.

Categories Case P value Control P value

Preoperative Postoperative Preoperative Postoperative

HKA (degree) 165.5 ± 2.7 (161-174) 178 ± 0.8 (177.5-180) .001 164.4 ± 3 (153-171) 177.8 ± 1.5 (174-179.8) .001
Posterior femoral offset (mm) 22.1 ± 0.1 (20-23.8) 22.2 ± 0.1 (20.1-23.7) .001 21.8 ± 1 (19.5-23.5) 22 ± 1 (19.2-23.2) .4
Joint line (mm) 14.2 ± 0.6 (12.9-15.2) 14 ± 0.6 (13-15.1) .1 13.8 ± 0.6 (12.8-15.4) 13.9 ± 0.5 (13.2-15) .3
Coronal femoral angle (degree) 87.2 ± 4.4 (81-97) 89.3 ± 1 (88-91) .02 85.1 ± 4.2 (81-94) 89 ± 1.1 (87-91) .001
Coronal tibial angle (degree) 86.1 ± 4 (81-94) 89.3 ± 1 (87-91) .001 84.3 ± 4.1 (80-93) 88.3 ± 1.4 (87-93) .001

HKA, hip-knee-ankle.

Table 7
Radiological summary: group CP-PS preoperative vs group CP-PS postoperative.

Categories Preoperative P value Postoperative P value

Case Control Case Control

HKA (degree) 165.5 ± 2.7 (161-174) 164.4 ± 3 (153-171) .01 178 ± 0.8 (177.5-180) 177.8 ± 1.5 (174-179.8) .3
Posterior femoral offset (mm) 22.1 ± 0.1 (20-23.8) 21.8 ± 1 (19.5-23.5) .02 22.2 ± 0.1 (20.1-23.7) 22 ± 1 (19.2-23.2) .1
Joint line (mm) 14.2 ± 0.6 (12.9-15.2) 13.8 ± 0.6 (12.8-15.4) .001 14 ± 0.6 (13-15.1) 13.9 ± 0.5 (13.2-15) .3
Coronal femoral angle (degree) 87.2 ± 4.4 (81-97) 85.1 ± 4.2 (81-94) .007 89.3 ± 1 (88-91) 89 ± 1.1 (87-91) .1
Coronal tibial angle (degree) 86.1 ± 4 (81-94) 84.3 ± 4.1 (80-93) .01 89.3 ± 1 (87-91) 88.3 ± 1.4 (87-93) .001

HKA, hip-knee-ankle.
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Table 8
Functional scores preoperatively vs postoperatively in groups PS and CP.

Categories Case (CP group) P value Control (PS group) P value

Preoperative Postoperative Preoperative Postoperative

KSS 48.5 ± 7 (17-58) 95 ± 6.2 (89-100) .001 46.6 ± 8.5 (17-57) 92 ± 5.7 (90-100) .001
KSFS 26.7 ± 15 (10-30) 76.6 ± 11.4 (50-90) .001 15.2 ± 5 (10-35) 75.2 ± 11 (50-90) .001
HFKS 24.8 ± 4.2 (19-28) 42.7 ± 6.2 (38-44) .001 24.2 ± 3.9 (18-28) 42.5 ± 5.8 (35-44) .001
WOMAC 21.3 ± 9.6 (18-36.7) 92.3 ± 4 (82.9-98) .001 19.9 ± 9 (10-36.7) 92 ± 4 (82 -98) .001
OKS 19 ± 3 (19-23) 44.9 ± 3.2 (43-46) .001 17.9 ± 3.6 (17-23) 43.8 ± 3 (42.7-46) .001
Range of motion (ROM) (degrees) 104 ± 23.2 (50-130) 129.7 ± 6.2 (120-140) .001 109 ± 15 (60-130) 127.7 ± 7.1 (120-140) .001

KSS, knee society score; KSFS, knee society functional score; HFKS, high flexion knee score; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index knee
score; OKS, Oxford Knee Score.
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conventional manual techniques where alignment and balance
are subjective and prone to errors. This may be the reason for
higher failure rates in these studies. However, we have not found
any early failures in our CAS-based study, as the ±3 degree coronal
alignment was achieved in all cases and constraint insert was used
in very selective cases where M-L ligament imbalance was 3-5
mm [20].

There are a few limitations to this study. This is a single-
surgeon, CAS-based study with a relatively small number of
patients. It may be difficult for surgeons performing conven-
tional surgery to objectively asses the instability pattern, which
is otherwise well delineated with CAS [20]. Use of CP insert
without achieving mechanical correction to within 3 degrees can
lead to early failure. With the advantage of CAS, we restrict and
advise the use of CP insert in very selective cases of mild M-L
imbalance once mechanical alignment is achieved. This may be
the cardinal reason for success in our cases, and no failures were
reported at a minimum 3-year follow-up [21,22]. However, the
finding of this study may help surgeons to find the right in-
dications of a CP insert with a primary femur such as “para-
doxical laxity” in varus knees and MCL laxity in type 2 and 3
valgus knees.

Secondly, constraint insert mating with primary femur is not
available in all systems, whichmay be a limitation to its widespread
use [7]. Third, the number of patients in both groups was small with
a short-term follow-up of a minimum of 3 years. It could be
possible that wear of the broader cam may present at 5-10 years.
Long-term follow-up continues with this subset of patients to
identify signs of wear and failure. It is also noteworthy that, in spite
of propensity matching of all variables including preoperative
deformity, in both PS and CP groups, the behavior of knee soft tissue
releases was unpredictable, and some knees showed more insta-
bility than others, thus warranting the use of constraint insert
[23,24].
Table 9
Functional scores: group CP-PS preoperative vs group CP-PS postoperative.

Categories Preoperative

Case (CP group) Control (PS group)

KSS 48.5 ± 7 (17-58) 46.6 ± 8.5 (17-57)
KSFS 26.7 ± 15 (10-30) 15.2 ± 5 (10-35)
HFKS 24.8 ± 4.2 (19-28) 24.2 ± 3.9 (18-28)
WOMAC 21.3 ± 9.6 (18-36.7) 19.9 ± 9 (10-36.7)
OKS 19 ± 3 (19-23) 17.9 ± 3.6 (17-23)
Range of motion (ROM) (degrees) 104 ± 23.2 (50-130) 109 ± 15 (60-130)

KSS, knee society score; KSFS, knee society functional score; HFKS, high flexion knee sco
score; OKS, Oxford Knee Score.
In spite of the relatively small number of patients, this is the
largest CAS-based study reporting CP insert use and its objective
indications in comparison to PS insert.

Recent advances and current controversies

A CP insert mating with a primary femoral component and a
non-stemmed tibia is a controversial yet practical solution to
handle mild M-L soft tissue imbalance once component and overall
alignment have been achieved in CAS.

Conclusions

Constrained insert used with the primary femur is a valuable
option to handle mild ligamentous instability in complex primary
knee arthroplasty after mechanical alignment is achieved. It helps
in continuing with the primary procedure without restoring to
revision set instruments and implants. Constraint does not seem to
affect failure pattern in the short term once optimal implant and
limb alignment are achieved with the help of CAS.
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P value Postoperative P value

Case (CP group) Control (PS group)

.2 95 ± 6.2 (89-100) 92 ± 5.7 (90-100) .005

.001 76.6 ± 11.4 (50-90) 75.2 ± 11 (50-90) .4

.4 42.7 ± 6.2 (38-44) 42.5 ± 5.8 (35-44) .8

.3 92.3 ± 4 (82.9-98) 92 ± 4 (82 -98) .6

.06 44.9 ± 3.2 (43-46) 43.8 ± 3 (42.7-46) .04

.1 129.7 ± 6.2 (120-140) 127.7 ± 7.1 (120-140) .09
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