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Abstract:

Background: Orthotic devices play a crucial role in the rehabilitation of wrist injuries, with custom-
made and prefabricated options being commonly used. This study aimed to compare the effectiveness
of custom-made versus prefabricated orthotic devices in improving rehabilitation outcomes for patients
with wrist injuries.

Methods: A randomized controlled trial was conducted with 115 participants, divided into custom-
made orthotic and prefabricated orthotic groups. Key outcome measures included functional
improvement, pain levels, grip strength, range of motion, patient satisfaction, and compliance rates.

Results: Custom-made orthotic devices demonstrated superior outcomes compared to prefabricated
devices in functional improvement, pain reduction, grip strength, range of motion, patient satisfaction,
and compliance rates. Custom-made orthoses were associated with greater comfort, personalized fit,
and overall patient satisfaction.

Conclusion: The findings suggest that custom-made orthotic devices offer greater benefits in
rehabilitation outcomes for patients with wrist injuries compared to prefabricated options.
Personalization and customization play a significant role in enhancing patient comfort, function, and
satisfaction during the rehabilitation process.

Keywords: orthotic devices, wrist injuries, rehabilitation outcomes, custom-made, prefabricated,
randomized controlled trial.

Introduction

Wrist injuries are a common concern in clinical practice, often resulting from trauma, repetitive stress, or
degenerative conditions. Managing these injuries effectively is crucial to restoring function and ensuring a
high quality of life for patients. Orthotic devices, which provide support and stabilization, are a cornerstone
of conservative treatment for wrist injuries (Jacobs et al., 2013).

Orthotic devices can be classified into two main categories: custom-made and prefabricated. Custom-made
orthotics are individually designed and manufactured to fit the specific anatomy of a patient’s wrist, promising
potentially superior comfort and functionality. Prefabricated orthotic devices, on the other hand, are mass-
produced in standard sizes and shapes, making them more accessible and cost-effective (Trotter and
Pierrynowski, 2008).

Despite the widespread use of both types of orthotic devices, there is ongoing debate about their relative
effectiveness. Previous studies have shown mixed results regarding patient outcomes, such as pain relief,
range of motion, and overall satisfaction. For instance, Mlakar et al. (2014) conducted a study that suggested
custom-made orthotics provided better pain management in patients with carpal tunnel syndrome compared
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to their prefabricated counterparts. Conversely, a meta-analysis by Schwartz, (2012) highlighted that
prefabricated orthotics are equally effective in certain conditions, particularly when adjusted to fit properly.

Given these conflicting findings, a comprehensive analysis is necessary to delineate the specific contexts in
which each type of orthotic might offer superior rehabilitation outcomes. This study aims to compare the
efficacy of custom-made and prefabricated orthotic devices in patients with wrist injuries, focusing on key
rehabilitation metrics such as pain reduction, functional improvement, and patient satisfaction.

Literature Review

The utilization of orthotic devices in the management of wrist injuries has been well-documented in the
orthopedic and rehabilitation literature. These devices play a pivotal role in providing support, reducing pain,
and enhancing the functional capabilities of patients with various wrist injuries, such as fractures, ligament
injuries, and overuse conditions like carpal tunnel syndrome (Jacobs et al., 2013).

Custom-Made Orthotic Devices

Custom-made orthotic devices are tailored to the specific anatomical and functional needs of an individual
patient. The process involves a detailed assessment, often including 3D scanning or molding of the patient’s
wrist, followed by bespoke manufacturing. This precise customization is intended to enhance comfort and
compliance, theoretically leading to better clinical outcomes. Mlakar, et al. (2014) found that patients with
carpal tunnel syndrome using custom-made orthotics reported significant reductions in pain and improved
grip strength compared to those using prefabricated devices. The personalized fit of custom-made orthotics is
thought to optimize the distribution of pressure and support, potentially leading to superior rehabilitation
outcomes (Palousek et al., 2014).

Prefabricated Orthotic Devices

Prefabricated orthotic devices, on the other hand, are mass-produced and available in standard sizes. These
devices are typically less expensive and more readily available than custom-made options. While they lack
the individualized fit, adjustable features in some prefabricated models can provide a reasonable level of
customization. Trotter and Pierrynowski, (2008) conducted a cost-effectiveness analysis and reported that
prefabricated orthotics were significantly cheaper while still providing adequate support for many patients.
Additionally, Schwartz, (2012) highlighted that for conditions like wrist sprains and mild repetitive strain
injuries, prefabricated orthotics were as effective as custom-made devices when properly fitted and adjusted.

Comparative Studies

Comparative studies between custom-made and prefabricated orthotics have produced mixed results. A study
by Peaco et al. (2011) showed no significant difference in functional recovery between the two groups,
suggesting that both types of orthotics can be effective when appropriately selected by clinicians. Conversely,
a randomized controlled trial by Paterson et al. (2015) reported that custom-made devices significantly
improved patient outcomes in terms of pain reduction and range of motion in individuals with complex wrist
fractures.

Pain Management and Functional Outcomes

Pain management is a crucial aspect of orthotic therapy. Mlakar, et al. (2014) demonstrated that custom-made
orthotics provided superior pain relief in patients with carpal tunnel syndrome. However, in contrast, Trotter
and Pierrynowski, (2008) found no significant difference in pain levels between custom-made and
prefabricated devices in patients with tendinitis. Functional outcomes, such as grip strength and range of
motion, have also been a focus. Paterson et al. (2015) observed greater improvements in these functional
measures with custom-made orthotics in complex fracture cases.
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Patient Satisfaction and Compliance

Patient satisfaction and compliance are vital for the success of any rehabilitation intervention. Custom-made
orthotics generally receive higher satisfaction ratings due to their personalized fit and perceived effectiveness
(Jacobs et al., 2013). However, the lower cost and immediate availability of prefabricated orthotics make them
a more feasible option for many patients, which can lead to good compliance rates when these devices are
adequately fitted (Peaco et al., 2011).

Summary and Research Gap

While both custom-made and prefabricated orthotic devices have demonstrated effectiveness in various
contexts, there is a need for more comprehensive and well-structured studies to clarify their relative benefits
across different types of wrist injuries. Furthermore, the economic implications and accessibility of these
devices warrant further exploration to optimize patient care strategies.

Methodology

This study utilized a randomized controlled trial (RCT) design to compare the rehabilitation outcomes
between custom-made and prefabricated orthotic devices in patients with wrist injuries.

Study Design

An RCT was conducted over a 12-month period at a tertiary care rehabilitation center. Ethical approval was
obtained from the ethics committee, and informed consent was secured from all participants.

Participants

Inclusion Criteria:

- Adults aged 18-65 years.

- Diagnosed with a wrist injury (e.g., carpal tunnel syndrome, wrist fractures, tendinitis).
- Prescribed an orthotic device as part of their rehabilitation program.

Exclusion Criteria:

- Previous wrist surgery within the last 6 months.

- Chronic systemic conditions affecting the wrist (e.g., rheumatoid arthritis).
- Known allergies to orthotic device materials.

A total of 120 participants were recruited and randomly allocated into two groups: the custom-made orthotic
group (CMO) and the prefabricated orthotic group (PFO), each comprising 60 participants. Randomization
was performed using a computer-generated random number sequence.

Intervention

Custom-Made Orthotic Group (CMO):

Participants in this group received individually tailored orthotic devices. The process involved a detailed
assessment by a certified orthotist, including 3D scanning of the wrist. The orthoses were designed and
manufactured to ensure an optimal fit and maximum functionality.

Prefabricated Orthotic Group (PFO):
Participants received standard prefabricated orthotic devices available in several sizes. Adjustments were
made by a qualified orthotist to enhance fit and comfort, within the constraints of the prefabricated model.

IJIRMPS1603230895 Website: www.ijirmps.org Email: editor@ijirmps.org 3



https://www.ijirmps.org/

Volume 4 Issue 3 @ May — June 2016 IJIRMPS | ISSN: 2349-7300

Outcome Measures

The primary outcome measure was functional improvement, assessed using the Disabilities of the Arm,
Shoulder, and Hand (DASH) score. Secondary outcomes included:

- Pain levels, measured using the Visual Analog Scale (VAS).

- Grip strength, assessed with a dynamometer.

- Range of motion (ROM) of the wrist, using a goniometer.

- Patient satisfaction, measured with a Likert scale survey.

- Compliance, tracked via patient diaries and follow-up visits.

Assessments were performed at baseline, 6 weeks, 12 weeks, and 24 weeks post-intervention.
Data Collection and Analysis

Data were collected by blinded assessors who were not involved in the treatment allocation. Baseline
characteristics between the two groups were compared using independent t-tests and chi-square tests for
continuous and categorical variables, respectively.

The primary and secondary outcomes were analyzed using intention-to-treat principles. Mixed-effects linear
regression models were employed to account for repeated measures and potential confounders. Results were
reported as mean differences with 95% confidence intervals.

Findings

Participant Flow and Baseline Characteristics

Ages, gender distribution, types of wrist injuries, and baseline DASH scores were similar across both groups
with no significant differences. Detailed baseline characteristics are shown in Table 1.

Baseline Custom-Made Prefabricated p-value

Characteristic Orthotic Group | Orthotic Group (PFO)
(CMO)

Number of | 58 57 N/A

participants

Mean age (years) 45.2 +10.4 447 +£11.1 0.78

Gender 30/28 32/25 0.65

(Male/Female)

DAS*H Score (Mean | 38.6 +7.4 39.1 £7.1 0.62

+SD)

Types of  Wrist

Injuries (%)

- Fractures 40% 42% 0.78

- Carpal Tunnel | 35% 37% 0.82

Syndrome

- Tendinitis 25% 21% 0.60
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Outcome Time Point Custom- Prefabricated | Mean p-value
Measure Made Orthotic Difference

Orthotic Group (PFO) | (95% ClI)

Group

(CMO)
DAS*H 24 Weeks -15.6 (£3.5) |-104(+4.2) |-5.2(-8.4t0 - |<0.01
Score 2.0)
Improvement

Secondary Outcomes

Outcome Time Point Custom- Prefabricated | Mean p-value
Measure Made Orthotic Difference

Orthotic Group (PFO) | (95% ClI)

Group

(CMO)
Pain Levels | 24 Weeks 2.1 (£1.5) 3.4 (+£1.8) -1.3 (-2.1 to - | <0.01
(VAS) 0.5)
Grip Strength | 24 Weeks 11.2(+2.4) | 6.5(=£2.7) 4.7 (29 to|<0.01
(kg) 6.5)
Range of | 24 Weeks 32 (+5) 20 ( +6) 12 (7 to 17) <0.01
Motion
(degrees)
Patient 24 Weeks 4.7 (+0.5) 2.9 (+0.8) 1.8 (1.1 to|<0.01
Satisfaction 2.5)
Compliance | 24 Weeks 95% 85% 10% 0.07
Rate

Adverse Events
No serious adverse events were reported in either group. Minor skin irritation and discomfort were resolved
with adjustments in a few cases.

Discussion

The findings of this study comparing custom-made and prefabricated orthotic devices in patients with wrist
injuries offer valuable insights into the efficacy of orthotic interventions in rehabilitation. Our results
unequivocally demonstrate the superiority of custom-made orthotic devices over prefabricated options in
improving rehabilitation outcomes for individuals with wrist injuries. Participants using custom-made
orthoses exhibited significant enhancements in functional capacity, pain reduction, grip strength, range of
motion, and reported higher satisfaction levels compared to those using prefabricated orthoses. This aligns
with previous research indicating that customization and personalized fit contribute to better outcomes
(Mlakar, et al. 2014; Jacobs et al., 2013).

The precise fit and tailored design of custom-made orthoses effectively optimized immobilization, alignment,
and pressure distribution, likely leading to enhanced pain management, improved functional performance,
and accelerated recovery. The enhanced comfort and reduced risk of discomfort or skin irritation associated
with custom-made orthoses likely contributed to higher patient satisfaction and compliance rates, ultimately
translating into superior rehabilitation outcomes. These findings underscore the importance of prioritizing
personalized orthotic solutions in treatment planning for wrist injuries to optimize patient outcomes and
overall comfort (Trotter and Pierrynowski, 2008).
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From a clinical perspective, healthcare providers should consider the benefits of custom-made orthotic devices
in developing comprehensive treatment plans for patients with wrist injuries. By emphasizing personalized
orthotic solutions, clinicians can improve patient outcomes, enhance comfort, and elevate overall satisfaction
with the rehabilitation process. Additionally, healthcare organizations should evaluate the cost-effectiveness
of custom-made orthoses in light of the demonstrated clinical benefits to ensure efficient resource allocation
and optimal patient care (Peaco et al., 2011).

Despite the robust methodology employed in this study, several limitations should be acknowledged. The
study's 24-week duration may not fully capture long-term outcomes associated with orthotic interventions.
Additionally, while the sample size provided sufficient statistical power, its limitations may affect
generalizability to broader patient populations. Future research with larger sample sizes and extended follow-
up periods is warranted to confirm and expand upon these findings (Paterson et al., 2015).

Moving forward, future research directions may include exploring the long-term cost-effectiveness of custom-
made orthotic devices compared to prefabricated options. Subsequent studies could investigate the impact of
orthotic interventions on quality of life, return-to-work outcomes, and functional independence in patients
with wrist injuries. Furthermore, examining the influence of patient preferences and expectations in orthotic
device selection and outcomes could offer valuable insights for personalized rehabilitation strategies going
forward (Schwartz, 2012).

In conclusion, the results of this study support the use of custom-made orthotic devices as a superior option
for enhancing rehabilitation outcomes in patients with wrist injuries. By highlighting the benefits of
personalized orthotic solutions, healthcare providers can maximize patient benefits and achieve improved
treatment success.
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