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 Abstract: Hand immobilization remains the primary approach in the management of 
fractures, soft tissue injuries and post-surgical rehabilitation. However, prolonged 
immobilization can negatively impact the rehabilitation process, often leading to muscle 
atrophy, joint stiffness, and functional impairments. Advances in 3D-printed orthoses offer a 
promising alternative to plaster casts, providing superior support, greater comfort, and 
improved clinical outcomes. Through this study, we aim to evaluate the benefits of 3D-printed 
orthoses on clinical outcomes of patients, compared to the traditional plaster cast method. A 
total of 54 consecutive patients who sought emergency care for hand injuries were included in 
the study. Hand functionality (MHQ score), grip strength, hand and forearm circumference, 
pain levels, total range of motion of the hand, and patient satisfaction (QUEST 2.0 score) were 
evaluated at baseline, post-immobilization, and after a one-month follow-up. Patients using 
3D-printed orthoses reported superior grip strength, improved range of motion, lower pain 
levels and overall higher satisfaction compared to those immobilized with traditional plaster 
casts. Our findings support the use of 3D-printed orthoses as a more effective and patient-
friendly alternative to traditional plaster cast immobilization, demonstrating better clinical 
outcomes and enhanced hand rehabilitation. These findings have the potential to reshape 
clinical practice by replacing conventional casting methods with more adaptable, efficient and 
patient-specific immobilization orthoses. 
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1. Introduction                

Hand immobilization stands as one of the primary interventions in the manage-
ment of fractures, soft tissue injuries and post-surgical rehabilitation worldwide [1]. 
While it provides essential stabilization, extended immobilization is often associated 
with muscle atrophy, joint stiffness and impaired motor coordination. Even short-
term immobilization can induce neuromuscular and cortical changes, frequently 
leading to prolonged rehabilitation or complications [2-4]. Although early mobiliza-
tion of the interested area has been recognized for preventing muscle deterioration 
and adhesion formation, rehabilitation protocols following the immobilization pe-
riod lack standardization [5]. Plaster casts remain the most commonly used immobi-
lization technique to this day, due to their affordability and structural stability [6]. 
However, recent studies have shown that it is associated with several disadvantages, 
including discomfort, poor ventilation, lack of hygiene, pressure ulcers, and patient 
rejection [7,8]. As traditional rigid immobilization may no longer offer the optimal 
option in the field, modern alternatives, such as 3D-printed orthoses, are gaining 
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more attention. The advantages of 3D-printed orthoses include enhanced customiza-
tion, reduced weight, removability, improved ventilation and hygiene. These benefits 
have led to an increasing amount of research supporting their potential as a modern 
alternative to traditional immobilization methods. A systematic review by Lieshout 
et al. confirmed that 3D-printed braces provide effective immobilization while ad-
dressing several drawbacks of conventional plaster and fiberglass casts, such as ex-
cessive weight and poor breathability. The review also noted a higher acceptance rate 
among younger individuals, who particularly appreciated the lightweight design, 
water resistance and modern aesthetics [7,9]. Research comparing traditional meth-
ods to 3D-printed immobilization has shown superior pain control and functional 
recovery, with improved anatomical fit and breathable, lightweight materials con-
tributing to greater comfort and overall patient satisfaction during rehabilitation 
[9,10]. Some studies also indicate that 3D-printed orthoses may enhance propriocep-
tion, as the precise fit and tailored support contributes to improved neuromuscular 
feedback, promoting faster motor function recovery [5]. Research has demonstrated 
that 3D-printed orthoses have the potential to reduce complications often associated 
with traditional immobilization methods, including muscle atrophy, joint stiffness 
and pressure ulcers. This is particularly effective when these orthoses are incorpo-
rated into structured and individualized rehabilitation programs. Oud et al. provided 
valuable insights by comparing user satisfaction and clinical outcomes in patients 
using 3D-printed orthoses versus conventional ones. Their findings indicated a sig-
nificant decrease in skin irritation and overall discomfort for users of 3D-printed de-
vices. This improvement can be attributed to a better anatomical fit and the design's 
ability to adapt over time, which is crucial for preventing complications related to 
poor alignment and the inflexibility of plaster casts. Furthermore, the study empha-
sized that the user experience can significantly benefit from enhanced materials and 
patient-specific designs, reinforcing the clinical effectiveness and patient-centered 
nature of 3D-printed orthoses as viable alternatives [11]. Despite the promising initial 
conducted studies and their potential, data in long-term outcomes and large-scale 
clinical trials remain limited [9,12]. Most studies assessing the matter of 3D-printed 
orthoses have been conducted with small sample sizes or in controlled research set-
tings, making it quite difficult to generalize the findings to broader patient popula-
tions [13,14]. Despite growing interest in 3D-printed orthoses, plaster casts remain 
the clinical standard in most healthcare settings. A direct comparison was therefore 
warranted to provide clinical data on whether these emerging technologies can jus-
tify a shift in practice. This study was designed to go beyond theoretical benefits and 
evaluate, through measurable outcomes, whether 3D-printed orthoses can deliver 
meaningful improvements over conventional immobilization in real-world patient 
care. 

 
2. Materials and Methods 
We conducted a longitudinal comparative study to evaluate two immobilization 

techniques in hand rehabilitation. A multidisciplinary committee was established to 
oversee patient selection, ensure compliance with predefined inclusion and exclusion 
criteria, and ensure the study adheres to international medical standards and regula-
tions. The committee consisted of a medical doctor responsible for each patient's clin-
ical management, two physiotherapists, an orthotic specialist, and academically affil-
iated faculty members. Eligible participants were selected from the Polytraumatol-
ogy Department of Timisoara County Hospital, Romania. The inclusion criteria were: 
hand injuries (bone, nerve or soft tissue) requiring immobilization; medical attention 
was sought at the hospital within the first 24 hours following the traumatic event; the 
patient was a legally competent adult and possessed full cognitive capacity at the 
time of the study, provided written informed consent and demonstrated willingness 
to participate. The exclusion criteria were: the injury or condition extended beyond 
the hand segment; the treatment protocol did not involve immobilization; the patient 
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did not provide all necessary consent documents or failed to attend all evaluations. 
The final sample of 54 patients was determined by the total number of eligible indi-
viduals who met the inclusion and exclusion criteria out of the 97 screened during 
the three-month enrollment period. This sample size provides a ±10% margin of error 
at a 95% confidence level. Given the small target population and exploratory nature 
of the study, it was considered as both statistically appropriate and clinically relevant. 
The medical doctor determined the selection of the immobilization method after a 
comprehensive assessment of each patient's clinical condition, associated risks and 
potential therapeutic outcomes. The two groups were matched for comparability us-
ing the Fisher exact test, based on key demographic and clinical variables such as age, 
gender, manual activity level and type of injury, with no statistically significant dif-
ferences observed at baseline. Thus, following a quasi-experimental design, the pa-
tients were divided into two groups: the experimental group (n = 39), which received 
customized 3D-printed orthoses, and the control group (n = 15), which received tra-
ditional plaster cast splints, as shown in Appendix A. The study included patients 
with a range of injuries that required immobilization, among them: fractures of the 
carpal bones (n=4), metacarpals (n=7), phalanges (n=3), multiple (n=9); lacerations or 
impairments of the nerve- median (n=5), ulnar (n=3), radial (n=1), multiple (n=5); lac-
erations or impairments of the tendon/ligament- flexors (n=12), extensors (n=5). 

A study protocol was designed to enable a comparative evaluation of the study 
participants, integrating measurement tools validated in the existing literature. These 
evaluations encompassed both objective performance-based tests to assess hand 
functionality and subjective self-reported measures to capture patient satisfaction 
and perceived functional outcomes. Therefore, on the objective component of the 
study, the implemented assessment methods were dynamometry for measuring grip 
strength, an indicator of overall hand functionality, particularly relevant in clinical 
settings [15-17]. Following standardized protocols, the assessment was conducted 
with the participants seated, maintaining a neutral posture (shoulder adducted and 
elbow flexed at 90°), having three maximum effort trials using a Smedley (spring 
type) hand grip dynamometer [18-20]; goniometry to evaluate a total range of motion 
(TROM) and obtain a comprehensive perspective upon hand movement [21-24]. Fol-
lowing validated measurement protocols, the total range of motion of the radiocar-
pal, metacarpophalangeal (MCP), proximal interphalangeal (PIP) and distal inter-
phalangeal (DIP) joints were assessed using a universal goniometer at the given ana-
tomical landmarks [22,25,26]; circumference measurements of the hand and forearm, 
which serve as an indicator of overall physical strength and functional ability in var-
ious populations [15,27,28]. Following established and validated measurement pro-
tocols, hand circumference was assessed using a standard flexible measuring tape at 
the level of metacarpal heads (Metacarpal Head Tape Measure Method- MHTM), 
while forearm circumference was assessed at its maximal girth, positioned midway 
between the olecranon and the ulnar styloid process [29-32]. Furthermore, shifting 
focus to the subjective component and emphasizing the patient's experience, the in-
tegrated evaluation methods were the Visual Analog Scale (VAS) for pain assess-
ment, one of the most widely utilized tools in both clinical and research settings, due 
to its reliability and validity [33,34]. Following generally accepted protocols, the VAS 
printed scale and the applicable instructions were presented to the patients in a dis-
traction-free environment [34,35]; the Quebec User Evaluation of Satisfaction with 
Assistive Technology (QUEST), a comprehensive instrument largely validated for 
capturing various dimensions regarding user satisfaction, including functionality, 
comfort, aesthetics and service quality associated with assistive devices [36-39]. Fol-
lowing standardized methodologies, participants were briefed on the study's objec-
tives and the relevance of their feedback, being invited later to complete the ques-
tionnaire in a controlled and supportive environment [40-42]; the Michigan Hand 
Outcomes Questionnaire (MHQ), a widely recognized instrument designed to eval-
uate health status in patients suffering from hand disorders [43-45]. Consistent with 
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established methodologies, patients were informed of the questionnaire's purpose 
and the study's objectives before its administration in a controlled setting [43,46]. 

Patients were evaluated at three clinical visits: T0- prior to the immobilization pe-
riod, within the first 24 hours of the traumatic event; T1- immediately after orthoses 
removal, marking the end of the immobilization period and T2- one-month follow-
up. All assessments were conducted at each of these visits except for the QUEST ques-
tionnaire, which evaluates satisfaction with the orthoses and was therefore adminis-
trated only at T1.  

To ensure methodological consistency and reduce measurement bias, all evalua-
tions were conducted by the two physiotherapists, being supervised by a medical 
doctor. Data collection occurred in a controlled clinical environment within the hos-
pital's rehabilitation department. To ensure the study's validity, various demo-
graphic and clinical parameters were analyzed, including mean age, gender, manual 
activity in daily life and the prevalence of different pathologies among the studied 
patients.  

The statistical analysis of the collected data was performed using GraphPad Prism 
software (v.10.0 for Windows). Data distribution was assessed using the Shapiro-
Wilk test. For between-group comparisons, unpaired t-tests and the Mann-Whitney 
test were applied, while repeated measures ANOVA was used to evaluate patient 
progression across the three evaluation time points in the study. 

 
 

3. Results 

The study's outcomes are presented, focusing on both statistical significance and 
descriptive parameters. Group means and standard deviations are reported to com-
plement p-values, offering context for the observed differences. 

No significant differences were found between groups at baseline regarding age, 
gender, previous manual activity levels or the prevalence of specific injury types, as 
detailed in Table 1.  

 
 

Table 1. Baseline characteristics of the study groups 
 
 

 
 

For each assessed parameter, trends were analyzed within each group across the 
three evaluation moments, followed by a comparative analysis between the two 
groups. A representation of these findings is provided in Table 2.  

 
 
 
 

 

3D-printed or-

thoses  group 

(n=39) 

Plaster cast 

group 

(n=15) 

P value 

Age (mean±SD) 44.3±14.8 48.5±14.2 0.345 

Gender f/m (n;%) 13/26; 33/67 6/9; 40/60 0.753 

Manual activity (n;%) 29; 74 11; 73 0.991 

Supervised rehabilitation (n;%) 28; 72 10; 67 0.747 

Nerve injury (n;%) 11; 28 3; 20 0.745 

Fractures (n;%) 16; 41 7; 47 0.791 

Soft tissue lesion (n;%)  12; 31 5; 33 0.911 
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Table 2. Trends of investigated parameters in the study groups 

 3D-printed orthoses group Plaster cast group   

Parameters T0 T1 T2 P value T0 T1 T2 P value P value 

bt.gr._T1 

P value 

bt.gr._T2 

Grip strength 

(kg) 

15.2±3 21.4±5.2 27.4±8.2 <0.001 14.7±3 15.3±3.8 22.2±4.1 <0.001 0.001 0.024 

TROM (degrees) 109.6±25.5 133.5±13 166.9±9.6 <0.001 98.0±17.3 112.0±12.6 140.4±7.2 <0.001 <0.001 <0.001 

VAS score 6.4±1.7 4.5±1.3 3±1.1 <0.001 7.0±1.4 5.3±1.1 4.3±1 <0.001 0.029 0.001 

Hand circumf. 

(cm) 

24.2±3.9 22.3±3.8 20.9±3.2 <0.001 24.2±3.4 22.3±3 22.9±3.0 <0.001 0.852 0.044 

Forearm cir-

cumf. (cm) 

25.2±3 23.8±4.3 24.6±4.4 <0.001 24.8±3.7 20.7±3.3 22.9±3.2 <0.001 0.044 0.341 

QUEST score 

 

NA 126.1±6.3 NA NA NA 66.7±14.5 NA NA <0.001 NA 

MHQ score 67.4±4.2 66.4±5.9 77.2±5.3 <0.001 70.4±4.6 67.0±5 75.5±5.3 <0.001 0.555 0.331 

Data are presented as mean±standard deviation; T0: pre-immobilization evaluation; T1:post immobilization evaluation; T2:one month 
follow-up evaluation; TROM: the total range of motion; VAS: visual analog scale; Hand circumf.: hand circumference; Forearm circumf.: 
forearm circumference; QUEST score: QUEST questionnaire score; MHQ score: Michigan questionnaire score; P value bt.gr._T1: P value 

between groups at T1; P value bt.gr._T2: P value between groups at T2; NA: nonapplicable. 

 
2.1. Functional outcomes 

Grip strength significantly improved in both groups (p<0,001). However, the 3D 
printed orthoses group exhibited higher values than the plaster cast group at T1 
(p=0,001; d= 1,24-large effect size) and T2 (p=0,024; d= 0,93-large effect size), indicating 
greater prehension associated with 3D printed devices, both immediately post immo-
bilization and after 1 month, as seen in Figure 1. 

 

 

 

(a) (b) 
 
Figure 1. Evolution of grip strength across study groups at T0, T1, T2: (a) 3D printed or-

thoses group; (b) plaster cast group. 

Total Range of Motion (TROM) showed significant improvement in the outcomes 
of both groups (p<0,001), although the 3D-printed orthoses group demonstrated su-
perior results at T1 (p<0,001; r= 0,56-large effect size) and T2 (p<0,001; r= 0,75- large ef-
fect size), as seen in Figure 2. 
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(a) (b) 
 
Figure 2. Evolution of TROM across study groups at T0, T1, T2: (a) 3D printed orthoses 

group; (b) plaster cast group. 

2.2. Pain perception 
Pain levels, measured using the VAS scale, significantly reduced in both groups 

(p<0,001). Nevertheless, when comparing the two groups, patients who received the 
3D-printed orthoses reported lower pain scores at T1 (p=0,029; r= 0,3- small effect 
size) and T2 (p=0,001; r= 0,46- medium effect size), as seen in Figure 3. 

 

 

 

(a) (b) 
 
Figure 3. Evolution of grip strength across study groups at T0, T1, T2: (a) 3D printed or-

thoses group; (b) plaster cast group. 
  
2.3. Anthropometric measurements 
Hand and forearm circumferences decreased significantly over time in both stud-

ied groups (p<0,001). Between groups at T1, no statistically significant difference was 
detected in hand circumference measurements (p=0,852), while forearm circumfer-
ence values were near the statistical significance threshold (p=0,044). At T2, the 3D 
printed orthoses group showed smaller hand measurement values than the plaster 
cast group (p=0,44) but no statistically significant difference on the forearm (p=0,34). 

2.4. Patient satisfaction and self-functional assessment 
Patient satisfaction regarding the immobilization device, measured using the 

QUEST questionnaire, was higher in the 3D-printed orthoses group after the immo-
bilization period at T1 (p<0,001). These results reflect only the component of the ques-
tionnaire that assesses patient satisfaction with the device. 

The MHQ questionnaire revealed improvements for both groups in perceived 
functionality (p<0.001), but no significant differences were observed between groups 
at T1 (p=0,555) or T2 (p=0,331). These results reflect only the component of the ques-
tionnaire that assesses the unilateral functionality of patients' hands. 

4. Discussion 
Recent advancements in 3D printing technology are revolutionizing the field of 

orthotics, providing a modern alternative to traditional plaster casts, particularly in 
managing hand injuries. While traditional immobilization techniques remain widely 
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used, emerging evidence suggests that 3D-printed orthoses offer comparable or su-
perior outcomes in terms of effectiveness, patient comfort, and sustainability. Studies 
have shown that 3D-printed orthoses offer superior anatomical precision and can an-
swer specific individual needs, reducing pressure-related complications and increas-
ing patients' comfort [7,47]. Comparative studies have highlighted that 3D-printed 
orthoses provide, in addition to superior support, advantages in terms of weight, 
ventilation and hygiene, aspects that can significantly impact rehabilitation out-
comes, especially in complex cases [7,48]. Additionally, the ability to manufacture a 
finite product with greater speed and efficiency has established them as a promising 
alternative, helping to overcome logistical challenges associated with traditional im-
mobilization methods [10,49,50]. Comparative studies in clinical research have sys-
tematically evaluated immobilization techniques using various standardized assess-
ment tools that incorporate objective and patient-reported measures. Grip strength, 
one of the most important parameters for assessing the functional recovery of hands 
in rehabilitation, is commonly measured with dynamometers [51]. In the context of 
3D-printed orthoses, research demonstrated significant improvements in grip 
strength across various rehabilitation protocols [52,53]. Our findings reinforce this 
research, as the superior grip strength recovery observed in the 3D printed orthoses 
group at T1 and T2 suggests that these devices offer enhanced biomechanical support 
and facilitate a more natural rehabilitation process. Regarding the assessment of 
range of motion in patients with various hand injuries, studies have reported signif-
icant improvements in 3D-printed orthoses compared to plaster cast groups or other 
immobilization methods [14]. Given that the studies conducted focused on a wide 
range of pathologies, including rheumatoid arthritis, burns, chronic stroke and frac-
tures, the findings highlight both the broad applicability of 3D printed orthoses and 
their potential to influence the progression of range of motion in various conditions 
[14,54-56]. Our total range of motion assessment revealed significant improvements 
for both groups, with the 3D printed orthoses group showing superior results com-
pared to the plaster cast group at T1 and T2. These findings align with existing re-
search suggesting that lightweight, well-ventilated orthoses promote early mobiliza-
tion, reducing the risk of joint stiffness and adhesion formation, common complica-
tions associated with prolonged immobilization. Pain management, a critical factor 
in the effectiveness of orthotics, is widely assessed using the Visual Analog Scale 
(VAS). Studies on fractures and nerve injuries reported significantly lower pain levels 
on the VAS scale in the 3D-printed groups compared to the plaster-cast groups, while 
studies on rhizarthrosis suggested that this method may influence the evolution of 
pain relief [10,52,53,57]. Our findings are consistent with this research, as VAS scores 
for the 3D-printed orthoses group were lower compared to the plaster cast group at 
both T1 and T2. This outcome can be attributed to improved weight distribution, 
minimized pressure points and enhanced ventilation, all of which contribute to 
greater comfort and a more favorable progression of pain. Hand circumference de-
creased significantly in both groups over time, with no significant difference between 
groups at T1, reflecting the expected post-immobilization muscle atrophy.  At T2, a 
significant borderline difference emerged, suggesting that in the 3D printed orthoses 
group, hand dimensions may have returned closer to their pre-traumatic state. Ad-
ditionally, these findings may indicate superior neuromuscular potential, facilitating 
more effective muscle activation during recovery. Likewise, forearm circumference 
significantly reduced over time in both groups, but no significant differences were 
detected between groups at T1 or T2. This suggests that forearm muscle recovery 
progressed similarly, regardless of the method employed for immobilization.   

Studies using the QUEST questionnaire to assess patient satisfaction with immo-
bilization methods have generally reported higher satisfaction levels among users of 
3D-printed orthoses. This trend has been observed in studies evaluating 3D printed 
orthoses independently, as well as in comparative analyses against other immobili-
zation techniques [52,54,58]. The significantly higher QUEST scores in the 3D-printed 
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orthoses group highlight the strong preference for this immobilization method. Con-
sistent with prior research, patient satisfaction with modern devices has been at-
tributed to enhanced comfort, improved functionality and greater ease of use com-
pared to traditional methods.         

The MHQ questionnaire is a widely utilized tool in literature for assessing hand 
function. Studies have reported that 3D-printed orthoses have superior overall func-
tionality or improved evolution in several aspects in various conditions, from chronic 
hand disorders to peripheral nerve injuries [59]. Although the 3D-printed orthoses 
group demonstrated superior objective improvements in grip strength and total 
range of motion, our findings in the MHQ questionnaire did not show significant 
differences between groups at T1 and T2. Although 3D-printed orthoses facilitate 
measurable improvements in other assessments, patients may not immediately per-
ceive these benefits in their daily activities. Patient-reported measures, such as the 
MHQ, are influenced by sensory feedback, neuromuscular adaptation, and psycho-
logical factors, including pain anticipation and fear of re-injury. 

Several limitations should be acknowledged when interpreting the findings of this 
study. First, the relatively small sample size limits the statistical power and may re-
duce the generalizability of the results to broader patient populations. Second, the 
non-randomized, quasi-experimental design introduces the potential for selection 
bias, as treatment allocation was based on clinical judgment rather than random as-
signment. This may have influenced the distribution of patient characteristics be-
tween groups. Third, the unequal group sizes (39 vs. 15) may have introduced addi-
tional bias or affected the robustness of between-group comparisons. Fourth, the in-
clusion of diverse injury types (ranging from fractures to soft tissue and nerve inju-
ries) may have introduced variability in outcomes, making it more challenging to 
isolate the effect of the immobilization method alone. Finally, the follow-up period 
was limited to one-month post-immobilization, which restricted insights into the 
long-term effects of each intervention on functional recovery and patient satisfaction. 

Given the promising results observed, future research should prioritize random-
ized controlled trials with larger sample sizes to validate these findings and support 
their clinical integration. Further studies are also needed to establish standardized 
protocols, refine the technological process and assess long-term outcomes. This study 
focused on clinical outcomes, while economic factors such as cost and accessibility 
were not directly evaluated. These aspects could also serve as valuable directions for 
future research. 

 
5. Conclusions 

This study contributes to the growing body of research on 3D-printed orthoses 
by providing comparative insights into pain management, patient satisfaction, and 
functional recovery after hand injuries. Our findings support the use of 3D-printed 
orthoses as a more effective and patient-friendly alternative to traditional plaster cast 
immobilization, demonstrating better clinical outcomes and enhanced hand rehabil-
itation. 

These findings suggest that 3D-printed orthoses could redefine clinical practice 
by replacing standardized casting protocols with more flexible, patient-specific im-
mobilization strategies. Their integration may enable more precise treatment plan-
ning, reduce the need for follow-up interventions and promote faster rehabilitation 
processes. 
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Appendix A 
Application of Orthoses:  

Plaster Casts: the application of plaster casts followed the standard hospital proto-
col. Each patient’s injured hand was stabilized and a medical doctor with expertise 
in orthopedic care applied the cast. The process involved positioning the hand, ap-
plying protective padding, and molding the plaster cast to ensure a proper fit and 
immobilization. Patients were given instructions on how to care for the plaster cast 
and address any complications. 

3D-Printed Orthoses: the fabrication of 3D-printed orthoses began with a detailed 
assessment and measurement of the patient’s hand using a 3D scanner (Structure 
Sensor Pro II), as seen in Figure A1-a,b,c. The digital scan was used to design a custom 
orthosis that met the individual’s anatomical and functional requirements. Design 
considerations included fit, comfort and aesthetic preferences, as seen in Figure A1- 
d,e,f.  

 

 
Figure A1. a) top left- Scanning phase; b) top middle- scanned hand; c) top right- scanned 
hand; d) bottom left- orthosis design; e) bottom middle- orthosis design; f) bottom right- 

orthosis design; 
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The orthoses were then printed (Creality Ender S1 Plus) using one of the ma-
terials: PETG, PLA or medical ABS, depending on patient-specific requirements and 
the orthotics specialist's recommendations. This is followed by the fitting step, which 
involves making minor adjustments to ensure a precise and comfortable fit, as seen 
in Figure A2. Patients were instructed on the use and care of the orthoses and encour-
aged to report any issues or discomfort.  

 

Figure A2. Fitting step of 3D printed orthoses 
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