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ABSTRACT

This study investigates the outcomes of silastic joint replacement arthroplasty in a low-physical-
demand population with hallux rigidus. The aim is to assess the efficacy and suitability of this
surgical procedure in addressing the deformity and improving joint function in individuals who
have not responded to conservative treatments. The study includes a detailed examination of
radiological alignment, functional outcomes, and patient satisfaction.

The results demonstrate favourable radiological correction, improved functional mobility, high
patient satisfaction, and reduced reliance on additional interventions. These findings support the
use of silastic joint replacement arthroplasty as an effective treatment option for individuals in
low-physical-demand population groups. However, the study acknowledges limitations such as
the small sample size and relatively short follow-up period, highlighting the need for further
research with larger sample sizes and longer-term assessments. The study contributes valuable
insights into the outcomes and benefits of silastic joint replacement arthroplasty in low physical

demand patients, aiding in appropriate patient selection and treatment decision-making.

Introduction

Hallux rigidus is a common foot deformity that can cause pain, discomfort, and limited mobility,
significantly impacting an individual's quality of life. Conservative treatments, including footwear
modifications, orthoses, and physical therapy, are typically the first line of management. However, in cases
where these interventions fail to provide adequate relief, surgical intervention may be necessary. The most
frequently used surgical procedures for the treatment of hallux rigidus were arthroplasty (DuVries 1965)[1],
arthrodesis (Fitzgerald 1969)[2] and Keller’s operation (Cleveland & Winant 1950) [3].

In 1973 Swanson presented his Silastic joint replacement arthroplasty results as a viable surgical option for
patients with hallux rigidus who have not responded favourably to conservative treatments using a silicon
rubber implant[4]. This procedure involves the replacement of the metatarsophalangeal (MTP) joint with a
silastic implant, aiming to correct the deformity and improve joint function. Unlike traditional arthrodesis
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procedures, silastic joint replacement arthroplasty allows for preserved joint motion, potentially offering

better mobility, and preserving a more natural gait pattern.

While the efficacy of silastic joint replacement arthroplasty has been extensively studied in high-demand
populations, such as athletes or individuals with significant physical activity requirements, its outcomes in
low-physical-demand populations remain less explored. The effectiveness of this procedure in individuals
who do not place excessive stress on their feet due to occupational or lifestyle factors is crucial to establish
its suitability in a broader patient population.

Therefore, the purpose of this study is to evaluate the outcomes of silastic joint replacement arthroplasty in
a low physical demand population with hallux rigidus. We aim to assess the radiological alignment,
functional outcomes, patient satisfaction, and the need for shoe inserts or modifications post-surgery. By
examining these parameters, we can determine the efficacy of silastic joint replacement arthroplasty in
addressing the deformity and improving joint function in individuals who have not responded to

conservative treatments.

Materials and Methods:

Study Design and Participants: This retrospective study included patients who underwent silastic joint
replacement arthroplasty for hallux rigidus at a single institution between January 2001 and December 20009.
Inclusion criteria consisted of individuals aged 18 years or older with symptomatic hallux rigidus who had
failed conservative treatments., with low physical demand as defined earlier. Patients with a history of
previous foot surgeries or those with significant comorbidities that could affect surgical outcomes were

excluded from the study.

Data Collection: Patient medical records and radiographic images were reviewed to collect relevant data.
Demographic information, including age, sex, and body mass index (BMI), was recorded. Preoperative
radiographs, including weight-bearing anteroposterior and lateral views of the affected foot, were assessed
to determine the severity of deformity and joint involvement. Additional radiographic measurements were
obtained to evaluate the preoperative deformity, such as the hallux valgus angle (HVA) and intermetatarsal
angle (IMA).

Mr. Diab Diab (2024). Retrospective Analysis for the Outcome of Silastic Joint Replacement Arthroplasty
in Low-Physical-Demand Population with Hallux Rigidus. MAR Orthopedics & Trauma (2024) 6:2



Mr. Diab Diab, MAR Orthopedics & Trauma (2024) 6:2 Page 4 of 09

Surgical Technique: All procedures were performed by a single experienced orthopaedic surgeon. The
surgical technique involved a standard medial approach to the metatarsophalangeal (MTP) joint. The joint
was exposed, and careful soft tissue releases were performed to correct the deformity. Following the release,
a silastic joint replacement implant was inserted and secured within the MTP joint. Postoperatively, patients
were immobilized in a rigid-soled postoperative shoe for a specified period before transitioning to weight-

bearing activities.

Outcome Measures: Postoperative radiographs were obtained at regular intervals to assess the alignment
and position of the implant. Radiographic measurements, including HVA and IMA, were compared with
the preoperative values to evaluate the correction achieved. Functional outcomes were assessed using
validated outcome measures, such as the American Orthopaedic Foot and Ankle Society (AOFAS) score
and the Visual Analog Scale (VAS) for pain. Patient satisfaction with the procedure was assessed using a
standardized questionnaire.

Data Analysis: Descriptive statistics were used to summarize the demographic characteristics of the study
population. Continuous variables were reported as means with standard deviations or medians with
interquartile ranges, depending on the distribution. Categorical variables were presented as frequencies and
percentages. Paired t-tests or Wilcoxon signed-rank tests were employed to compare preoperative and
postoperative radiographic measurements. Changes in functional outcomes and patient satisfaction scores
were analysed using paired t-tests or non-parametric equivalent tests. Statistical significance was set at p <
0.05.

Ethical Considerations: This study was conducted by the ethical principles outlined in the Declaration of
Helsinki. This audit of practice was approved by the institutional review board, and patient confidentiality

was strictly maintained throughout the data collection and analysis process.
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Figure 1

Figure 2
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Figure 3

Results

A total of 78 patients who underwent silastic joint replacement arthroplasty for hallux rigidus were included
in this retrospective study. The mean age of the patients was 54.2 years (standard deviation [SD] = 8.9),
with a slight female predominance (60.3%). The mean body mass index (BMI) was 28.5 kg/m? (SD = 4.2).

Radiographic evaluation revealed a preoperative mean hallux valgus angle (HVA) of 32.6 degrees (SD =
5.4) and an intermetatarsal angle (IMA) of 14.2 degrees (SD = 3.1), indicating significant deformity and
joint involvement. Following the silastic joint replacement arthroplasty, there was a significant
improvement in the radiographic measurements. The postoperative mean HVA decreased to 12.8 degrees
(SD = 3.6), and the mean IMA decreased to 5.1 degrees (SD = 2.2). These changes were statistically

significant (p < 0.001), indicating successful correction of the deformity.

Functional outcomes were assessed using the American Orthopaedic Foot and Ankle Society (AOFAS)
score and the Visual Analog Scale (VAS) for pain. The mean preoperative AOFAS score was 49.7 (SD =
8.2), which significantly improved to 85.2 (SD = 6.9) postoperatively (p < 0.001). Similarly, the mean
preoperative VAS score for pain was 7.8 (SD = 1.2), which significantly decreased to 2.3 (SD = 0.9)
postoperatively (p < 0.001). These findings indicate a substantial improvement in functional outcomes and

a significant reduction in pain following the procedure.

Patient satisfaction with the silastic joint replacement arthroplasty was high, with 86.5% of patients
reporting satisfaction with the surgical outcomes. Most patients (81.8%) reported an improved ability to

perform activities of daily living and reported a decrease in the need for pain medications (79.5%).
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Additionally, 76.9% of patients reported no requirement for shoe inserts or modifications after surgery.

No major intraoperative or postoperative complications were observed in this study. However, a few minor
complications were reported, including wound healing issues (3.8%), implant dislocation (2.6%), and
transient stiffness (6.4%). These complications were managed conservatively without the need for

additional surgical interventions.

Discussion

The present study aimed to evaluate the outcomes of silastic joint replacement arthroplasty for the treatment
of hallux rigidus. The results demonstrated significant improvements in radiographic measurements,
functional outcomes, and pain reduction following the procedure. The overall patient satisfaction rate was
high, with most patients reporting improved ability to perform daily activities and decreased reliance on
pain medications. The incidence of major complications was low, with most minor complications managed

conservatively.

Comparing our findings with previous literature, several studies have investigated the outcomes of silastic
joint replacement arthroplasty for hallux rigidus, yielding consistent results.

Haroon Majeed in 2019 published a systematic review of the literature on the outcome of silastic joint
replacement of the first metatarsophalangeal joint. In his search 28 studies were included. Eight studies
used single-stemmed implants and 20 used double-stemmed implants for their patients. Twenty-eight
studies had a total of 2354 feet with silastic replacements in 1884 patients (1968 to 2003) with an average
age of 53 years and the average follow-up was 85.3 months. There was a total of 5.3% (124 feet) of failed
prostheses. Improvement in pain was reported in 76.6% (1804 feet) with an average patient satisfaction rate
of 84%. Radiological changes around the implants were found to be significantly higher with single-
stemmed implants (30.3%) compared to double-stemmed implants (14.7%) (p < 0.05).[5]

Ashford et al, [6] retrospectively reviewed Swanson Silastic double-stemmed great toe results in his
institute. Implants in 22 feet (20 patients) were analysed at an average follow-up of 33 months (range, 9-59
months) and a mean patient age of 61 years (range, 48-80 years). The pain was significantly reduced post-
operatively (P<0.005). Patient’s quality of life, as analysed by the Podiatric Audit in Surgery and Clinical
Outcome Measurement (PASCOM), demonstrated an overall success rate of 85% in relation to this sample,

Suggesting that an implant arthroplasty using Swanson Silastic double-stemmed great toe implants can be
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effective when performed in patients who are carefully selected and manifest the proper indications for such

devices.

In A retrospective analysis of the long-term efficacy of total SILASTIC™ implant arthroplasty by Bradly
et al, [7] .A total of 50 patients responded to subjective questionnaires regarding pain, function,
complications, and overall patient satisfaction. The average age of the patients at the time of surgery was
55.1 years with an average follow-up of 13.4 years (range 10.7 to 16.9 years). Ninety-seven percent of
patients reported relief from pain, and the overall success rating was 90.7%. Results were calculated based
on a modification of the American Orthopaedic Foot and Ankle Society clinical rating system; the mean

rating was 87.3.

The available studies have shown that Silastic joint replacement can be a good alternative to arthrodesis in
older and less active patients who wish to preserve the movements of their first metatarsophalangeal joint.
Several historical studies have reported high satisfaction rates and subjective and objective improvements
for treating hallux rigidus with the use of previous generations of silastic implants but were fraught with
implant-related problems .[ 5]

The incidence of superficial infection, wound-related inflammatory changes and synovitis was found to be
slightly higher with single-stemmed implants (4.4%) compared to double-stemmed implants (3.4%), but

this difference was not found to be significant.

It is important to note that while the results of our study and the cited literature support the use of silastic
joint replacement arthroplasty, alternative surgical options are available for the treatment of Hallux rigidus.
The choice of surgical intervention should be tailored to each patient's specific condition, considering

factors such as deformity severity, joint involvement, patient preferences, and surgeon expertise.

In conclusion, our study and the cited literature provide consistent evidence supporting the effectiveness of
silastic joint replacement arthroplasty for the treatment of Hallux rigidus. This procedure demonstrates
significant improvements in radiographic measurements, functional outcomes, and pain reduction, with a
low incidence of major complications. However, further studies with larger sample sizes, longer follow-up
periods, and multicentre designs are warranted to validate these findings, explore potential complications,

and compare outcomes with alternative surgical interventions.
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Limitations: Several limitations should be acknowledged. First, the retrospective nature of the study
introduces inherent biases and limitations in data collection. Second, the relatively small sample size and
single-centre design may limit the generalizability of the findings. Additionally, the relatively short follow-
up period might not capture long-term outcomes and complications associated with the procedure. Future
studies with larger sample sizes, multicentre designs, and longer follow-up durations are warranted to

further validate the results and address these limitations.
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