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ABSTRACT
L Background: Semi-constrained implants are developed to reduce the detrimental impact of
Article info: :  constrained implants in patients with complex primary total knee arthroplasty (TKA). However,
15 Jan 2022 . the outcomes of TKA using semi-constrained implants are mainly unknown.
172?:)5%222 Objectives: This study aims to report the short-term outcomes and complications of primary
[§]

TKA in patients managed with a semi-constrained implant.
01 May 2022 . . . . .
Methods: Twenty-three patients (33 knees) who underwent TK A with semi-constrained implants

were included in this study. The outcomes of patients were evaluated radiographically and
clinically. Clinical evaluation was performed using the knee society score (KSS) and oxford knee
score (OKS) at 6 and 12 months. The subjective satisfaction of the patients was also evaluated
at 6 and 12 months using yes/no questions. Postoperative complications were inspected through
the patient’s medical records.

Results: The study population included six men and 17 women with a mean age of 70.7+7.6

years. The mean follow-up of the patients was 12.5+4.8 months. The average postoperative

tibiofemoral alignment was 0.26+1.1° of valgus (ranging from 3° of valgus to 2° of varus). The

mean KSS of the patients were 93.848.1 and 94.7+8.3 at 6 and 12 months, respectively. The

mean OKS of the patients were 43.6+3.7 and 44.143.8 at 6 and 12 months, respectively. All
Keywords: patients were satisfied with the surgery at 6 and 12 months. No postoperative complications were
recorded during the follow-up period.

Total knee arthroplasty,
Osteoarthritis, : Conclusion: The use of a semi-constrained prosthesis is safe and effective as a primary implant
Semi-constrained implant ¢ in TKA patients having severe deformity or ligamentous laxity.

* Corresponding Author:

Hossein Karimi Heris, MD.

Address: Bone and Joint Reconstruction Research Center, Department of Orthopedics, School of Medicine, Iran University of Medical Sciences, Tehran, Iran.
Phone: +98 (914) 1525208

E-mail: Karimi53.hosein@gmail.com

87



https://orcid.org/0000-0002-4965-8810
https://orcid.org/0000-0002-8108-0289
http://Journal of Research in Orthopedic Science
http://dx.doi.org/10.32598/JROSJ.9.2.870.1
http://jros.iums.ac.ir/page/114/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/JROSJ.9.2.870.1
http://jros.iums.ac.ir/page/114/Open-Access-Policy

May 2022. Volume 9. Number 2

[
oo

1. Introduction

otal knee arthroplasty (TKA) is the choice

of treatment for end-stage osteoarthritis

[1]. Although most patients are satisfied

with the results of TKA, almost one in five

TKA patients are not satisfied for various
reasons, such as unmet expectations or postoperative
complications, such as instability and aseptic loosening
[2]. Considering the growing number of TKA surgeries
caused by the increased rate of obesity and aging in so-
ciety [3], improving the outcomes of TKA and patients’
satisfaction is of critical importance.

Coronal stability is the cornerstone of a successful TKA
[4], which is achieved with soft-tissue balancing and using
unconstrained implants. However, in complex cases, such
as patients with severe knee deformity, a more constrained
implant is required to achieve adequate balance and coro-
nal stability. Although constrained prosthesis provides bet-
ter stability, it is associated with decreased survival and
increased rate of complications, such as aseptic loosening
[5, 6]. For this reason, a less constrained prosthesis (semi-
constrained implant) was developed to reduce the detri-
mental impact of constrained implants on the patients’
outcomes [7]. However, the outcomes of TKA using
semi-constrained implants are mainly unknown.

This study was conducted to retrospectively evaluate
the short-term outcomes and complications of primary
TKA in a cohort of 23 patients with end-stage osteoarthri-
tis who were managed with a semi-constrained implant.

2. Methods

This study was approved by the Ethics Committee
of Iran University of Medical Sciences under the code
IR.IUMS.REC.1400.1217. Between November 2018
and August 2020, medical profiles of the patients who
underwent primary TKA with the use of a Stryker Tri-
athlon posterior stabilized TKA (Kalamazoo, MI) with a
total stabilized tibial polyethylene insert were reviewed.
Patients with follow-up of less than 12 months and those
who were lost to the follow-up were excluded from the
study. Twenty-three patients (33 knees) were included in
the final analysis. The study population included 6 men
(26%) and 17 women (74%). The mean age of the pa-
tients was 70.7+7.6 years (range 66-74). The mean body
mass index (BMI) of the patients was 35.14+4.4 kg/m?
(range 29.5-39.2). The mean follow-up of the patients
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was 12.5+2.8 months (range 12-14). Table 1 presents the
characteristics of the patients.

All procedures were performed by a senior knee sur-
geon. Using a medial parapatellar approach, a gap-
balancing technique was implemented to achieve sym-
metric flexion and extension gaps. Gap balancing was
started with the distal femur cut and continued with the
proximal tibial cut. Then, the required extension gap was
calculated, and medial/lateral released by pie crusting of
the medial collateral ligament or lateral collateral liga-
ment to achieve a symmetric extension gap. After that,
the flexion gap was set to achieve the same value as the
extension gap. A semi-constrained TKA was indicated
if the knee was not adequately balanced with these pro-
cedures or the collateral ligaments were incompetent.
Patellar resurfacing was not performed for any of the
patients. All implants were cemented. Postoperatively,
a knee brace was used for one week. Wait-bearing was
allowed as tolerated.

The outcome of the patients was evaluated radiographi-
cally and clinically. In each follow-up visit, standing
lateral and anteroposterior radiographs, alignment view
radiographs, and Merchant view radiographs were ob-
tained. Postoperative tibiofemoral alignment was evalu-
ated on recent radiographs.

Clinical evaluation of the knee function was performed
prospectively using the knee society score (KSS) and
Oxford knee score (OKS). The KSS ranged from 0 to
100, with a higher score demonstrating a better function.
KSS was also categorized as follows, excellent (score
> 90), good (score 77-90), fair (score 65-77), and poor
(score <65) [8].

The OKS ranged between 0 and 48, with higher scores
indicating better outcomes. The subjective satisfaction
of the patients and their re-choice to undergo the same
operation were evaluated with yes/no questions. Clini-
cal evaluations were performed two times, once after six
months and the other one after one year.

3. Results

The mean knee extension was 8.7+7.9° (range 0-20°)
before the surgery and 3.1+3° (range, 0—10°) after the
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Table 1. Characteristic features of patients undergoing total knee
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arthroplasty (TKA) with a semi-constrained implant

Variables MeantSD/No. (%)

Age y) 70.747.6

Male 6(26)
Sex

Female 17(74)

BMI (Kg/m?) 35.1¢4.4
Left 5(21.7)

Laterality Right 8(34.8)

Bilateral 10(43.5)

Follow-up (month) 12.5+4.8

Abbreviations: BMI: body mass index Orthopedic Science

surgery. The mean knee flexion was 100.8+17.2° (range
65-120°) before the surgery and 119.2+14.2° (range,
90-130°) after the operation. According to the preopera-
tive standing radiographs, a varus deformity was present
in 29 (87%) knees. The mean varus angle was 14.2+5.1°
(range 9-21°). The preoperative valgus deformity was
present in 4 knees (13%). The mean valgus angle was
6.1£2.1° (range 5-9°). The average postoperative tib-
iofemoral alignment was 0.26+1.1° of valgus (ranging
from 3° valgus to 2° of varus) (Table 2).

Six months after the operation, the mean KSS of the
patients was 93.8+8.1 (excellent in 19 patients and good
in four patients). After 12 months, the mean KSS of the
patients was 94.7+8.3 (excellent in 20 patients and good
in four patients).

The mean OKS of the patients 6 and 12 months after
the operation were 43.6+3.7 and 44.1+3.8, respectively.

At 12 months, all the patients were satisfied with the
results of TKA. Twenty patients (87%) stated that they
would select the same procedure if they were to go back
in time and decide again. The remaining three (13%) pa-
tients were uncertain (Table 3).

Superficial or deep infection was not seen in any of the
patients. No case of aseptic loosening was recorded until
the last follow-up. Also, no hardware failure or peripros-
thetic fracture was recorded as well. In addition, deep
vein thrombosis was not detected in any of the patients.

4. Discussion

In this study, we evaluated the short-term outcomes and
postoperative complications of semi-constrained TKA.
After 12 months, the knee function was excellent in 20
patients (87%) and good in 3 patients (13%). None of the
patients had varus or valgus deformity, according to the

Table 2. Radiographic measures before and after total knee arthroplasty (TKA) with a semi-constrained implant

Mean+SD/No. (%)

Variables
Before TKA After TKA
Knee extension (2) 8.717.9 3.143
Knee flexion (2) 100.8+17.2 119.2+14.2
Varus 29(87) 0-
Alignment Valgus 4(13) 0-
Normal 0- 33(100)
Abbreviations: TKA: total knee arthroplasty Orthopedic Science
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Table 3. Clinical outcome measures 6 and 12 months after total knee arthroplasty (TKA) with a semi-constrained implant

Variables MeanzSD/No. (%)
KSS at 6 months 93.8+8.1
KSS at 12 months 94.748.3
OKS at 6 months 43.613.7
OKS at12 months 44.1+3.8

Satisfaction at 6 months

Satisfaction at 12 months

If you could go back in time and make the decision again, would you
choose to have the joint replacement surgery? (6 months)

If you could go back in time and make the decision again, would you
choose to have the joint replacement surgery? (12 months)

Satisfied: 23(100)
Dissatisfied: 0(0)

Satisfied: 23(100)
Dissatisfied: 0(0)

Yes: 21(91.3)
Uncertain: 2(8.7)
No: 0(0)

Yes: 20(87.0)
Uncertain: 3(13.0)
No: 0(0)

Abbreviations: KSS: Knee Society Score; OKS: Oxford Knee Score

tibiofemoral alignment view radiographs. Aseptic loos-
ening did not occur in any of the patients. No other post-
operative complications, such as periprosthetic fracture,
hardware failure, and infection were observed.

In 2011, Lachiewicz and Soileau [9] first reported the
outcomes of the second-generation constrained condy-
lar prosthesis in primary TKA in 27 knees with a mean
follow-up time of 5.4 years. The most common indica-
tions for the use of the second-generation constrained
condylar prosthesis were severe valgus deformity and
incompetent medial collateral ligament. None of the
patients required a revision TKA during the follow-up
period. Aseptic loosening, prosthetic fracture, tibial frac-
ture, and patella problems were not observed in any of
the patients. A minimally displaced patella fracture was
observed in two knees, which was not asymptomatic.
We considered the same indications for the use of a
semi-constrained prosthesis. The mean follow-up of the
patients was considerably shorter in our study. Similar to
the study of Lachiewicz and Soileau, we observed no se-
rious complications following the implication of a semi-
constrained prosthesis.

The results of semi-constrained TKA have been re-
ported in a small number of previous studies. Sabatini et
al. [10] reported their experience using semi-constrained
prostheses in primary TKA. Twenty-eight patients who
underwent second-generation semi-constrained knee ar-
throplasty were included in their study. All patients were
>75 years of age and had a severe deformity. The mean
follow-up of the patients was 31.3 months. The mean
KSS improved from 30 points before the operation to
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92.1 points at the last follow-up. A full-extension knee
was achieved in all patients. No radiolucent lines were
observed during the radiographic evaluation. No deep
infections or periprosthetic fractures were observed in
any of the patients. Aseptic loosening was not seen in
any of the patients as well. In our study, the mean KSS of
patients was 94.7 at 12 months after the operation, which
was comparable to the study of Sabatini et al. Similarly,
no postoperative complications, such as aseptic loosen-
ing and periprosthetic fracture were observed in our co-
hort.

Martin et al. [7] aimed to investigate whether differ-
ences were observed in clinical and or radiographic
outcomes for those who required a semi-constrained im-
plant with a TS tibial insert and those who did not (pri-
mary TKA design with a posterior stabilized [PS] insert).
Seventy-five patients were included in each group. The
average follow-up of the study was 25 months. While
the TS group had significantly greater preoperative var-
us, the two groups were similar in terms of postoperative
revision, reoperation, and other complications. Aseptic
loosening occurred in one patient in the TS group and
no patient in the PS group. No aseptic loosening was ob-
served in our series. However, it should be noted that our
follow-up was shorter, and the number of patients was
less (12.5 months, 23 patients).

Johnson et al. [11] evaluated functional outcomes and
implant survival in a series of 23 TKA patients under
the age of 60 years managed with semi-constrained
prostheses. At a 66-month follow-up, Western Ontario
and McMaster University Osteoarthritis Index scores
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and KSS were 15.7 and 94.7, respectively. The patient-
reported outcomes were not different between one year
and the final follow-up. Aseptic loosening was not seen
in any of the patients. All patients kept the implants un-
til the last follow-up with a satisfaction rate of 85.7%.
Excellent or good results were reported by 92% of the
patients. Although the follow-up period of our study was
significantly smaller, the patient’s functional outcome
(KSS), satisfaction rate, and implant survival were simi-
lar (94.7%, 100%, and 100%). Likewise, aseptic loosen-
ing was not seen in our series.

Also, other authors have reported the outcome of the
semi-constrained prosthesis for TKA [12, 13]. The ma-
jority of these studies, including ours, report the safety
and effectiveness of semi-constrained prostheses in pro-
viding adequate coronal stability in patients with com-
plex primary TKA.

5. Conclusion

Semi-constrained prosthesis provides a satisfying clin-
ical and radiologic function for patients with complex
primary TKA. They are associated with a small risk of
postoperative complications, such as aseptic loosening,
periprosthetic fracture, and implant failure. Therefore,
the use of this prosthesis as a primary implant in pa-
tients with severe deformity or ligamentous laxity seems
promising.

The present study had limitations. The main limitations
of this study were its retrospective patient recruitment,
the small number of patients, and the short follow-up
period. Therefore, large-scale prospective studies are
required to provide further support for the results pre-
sented here.
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