Accepted Manuscript

Accepted Manuscript (Uncorrected Proof)

Title: Comparison Between Effect of Custom-Molded Leathern Cockup and Prefabricated
Universal Wrist Splint on Sensory-Motor Function of Patients with Carpal Tunnel Syndrome:
A Comparative Clinical Study

Authors: Mohammad Soroush?!, Maryam Jalali**, Akram Azad?, Taher Babaee!, Masoomeh
Nakhaee?

1. Department of Orthotics and Prosthetics, School of Rehabilitatian Sciences, Iran University of
Medical sciences, Tehran, Iran.

2. Rehabilitation Research Center, Department of Occupational Therapy, School of Rehabilitation,
Iran University of Medical Sciences, Tehran, Iran.

3. Department of Physical Therapy, Faculty of Allied Medicine, Kerman University of Medical
Sciences, Kerman, Iran.

To appear in: AEQNERIEELELTTE])

Received date: 2026/02/25
Accepted date: 2026/09/06

First Online Published: 2026/07/01



This is a “Just Accepted” manuscript, which has been examined by the peer-review process
and has been accepted for publication. A “Just Accepted” manuscript is published online
shortly after its acceptance, which is prior to technical editing and formatting and author
proofing. Archives of Rehabilitation provides “Just Accepted” as an optional service which
allows authors to make their results available to the research community as soon as possible
after acceptance. After a manuscript has been technically edited and formatted, it will be
removed from the “Just Accepted” Website and published as a published article. Please note
that technical editing may introduce minor changes to the manuscript text and/or graphics
which may affect the content, and all legal disclaimers that apply to the journal pertain.

Please cite this article as:

Soroush M, Jalali M, Azad A, Babaee T, Nakhaee M. [Comparison Between Effect of Custom-
Molded Leathern Cockup and Prefabricated Universal Wrist Splintron Sensory-Motor Function
of Patients with Carpal Tunnel Syndrome: A Comparative Clinical Study(Persian)]. Archives of
Rehabilitation. Forthcoming 2026.



Sl 51 Ghas oadasd o i aseus

g5 prdiw & Mago S5l (5o g 3 Shoe 2 a3l OIS 5 )l 0,7 DTS b dmlin s0lyis
6l Auslie JISS asdlln o5 wJllS

r(sz.éd LU W-I ;\dbb )sblb ATJ|).T (a)ﬂ r)lé‘\tsbl.? 22 ‘\ufug)w o ul;.umg,.a

. Q//g//()//.{_ﬁ ;u//g/o.ﬁa/.:: /a}lc ol x‘;d._m.a/}:“/a}lc PRt 599 4 ;)'}J//o;/f .l
.Q//.:z/;o//(ﬁ ;0/)3/5(«3/';: /a}lc oliils ;o_«&.xu/}f/o}lc PR AR x‘;i[o/.))[(o;;(“;:&gj/}f Q@.ixf;/o Y
.Q//g//()[a/)/;()[a;o.ﬁﬁ)g /a}lc WCisls x‘;ﬁﬁﬁ//ﬁ o Uil ‘L;J//-’“}:’/:-" o}/f N

1404/12/6 2=l g,
1405/6/15 :5b s sl

1405/07/10 -aJsl jlacsl o s



03ls Gaskis il bB ol sl sl sl bl G a8 cl dlie liwsl Gl eadbdid 5 0y dsus ol
Pgdige ke )bl g Anl)d 5l S 5 T g 4 Gl pdlel Sl Gy b e 53 dss ol Ll 0as
Lol mls b aass a5l 08 dws 44 goas Olgie 4 1) Uil 51 Gl sadasd ;i a8 iseilss st )T 4,5
9 olw ooLoT.x.:.ﬂ)_é slle aT 5y il oo ) sele dral> sl b3y Sl e 0Kea Ola) o5 @ e O
a5 ooy )3 pasine oyled K 3 9 g QLS I Qi 025430 At 5 A8 e b 1 el las]
ONan &S 39 0 Alin (in ) (S gm0 Dl uas sl Qslgszé&s)hwlﬂggdl)‘ldw;,wl S30LLe gd p suiiin

sl g5 05 5585 Clgtas ab 3l pal l 9 3,138 LT OT lgie L

Soroush M, Jalali M, Azad A, Babaee T, Nakhaee M. [Comparison.Between Effect of Custom-
Molded Leathern Cockup and Prefabricated Universal Wrist Splint on Sensory-Motor Function
of Patients with Carpal Tunnel Syndrome: A Comparative Clinical.Study (Persian)]. Archives of
Rehabilitation. Forthcoming 2026.



Abstract

Background and aims: The carpal tunnel syndrome (CTS) is one of the most common
problems in people referring to hand rehabilitation clinics. The aim of this study was to
comparing the effects of custom-molded leathern cockup and prefabricated cockup on sensory-
motor function of patients with mild-to-moderate CTS.

Methods: This was a quasi-experimental study on 34 housewives with mild-to-moderate CTS
which divided in two groups of custom leather cock-up (with involvement of 25 hands) and
prefabricated cock-up (with involvement of 24 hands). Sensory-motor functions of participants
in both groups were evaluated before the initiation splinting, after six weeks of splinting, and
three weeks after discontinuation of splints using Boston, Disabilities of the Arm, Shoulder,
and Hand (DASH) questionnaires and 2-point discrimination (2PD) test. The data were
analyzed by Mixed between-within subject ANOVA and Post-hoc tests.

Result: six weeks after splinting, the median pain was higher in the eather cock-up group (p =
0.01). Three weeks after discontinuation of splints, the median pain was equal in both groups
(p=0.23). Results showed the improvement in pain, range of motion, 2PD, strength of the grip
and pinch, quality of life (QoL) and hand function-were similar in both groups. However, except
QoL parameters and results of the DASH questionnaire that in prefabricated cock-up was
significantly better than in custom cock-up (p=0.02, and p<0.001, respectively), there were no
significant differences in other parameters between two groups.

Conclusion: Our findings show that both pre-fabricated and leather splints improved clinical

outcomes, although the pre-fabricated splint showed superior results in some parameters.

Keywords: Carpal Tunnel Syndrome; Custom-made Orthoses; Prefabricated Orthoses;
Splinting; Wrist Splint; Orthosis; Strength; Tendon and Nerve Gliding; Pain; Function; Quality
of Life



Introduction

Carpal tunnel syndrome (CTS) is one of the most common conditions encountered among
patients referred to hand rehabilitation clinics and is recognized as the most prevalent and well-
known compressive neuropathy of the upper extremity (1-3). The overall prevalence of CTS
has been reported to range from 0.1% to 1.53% worldwide in one study (4), while a review
study estimated the prevalence of this syndrome in Iran at approximately 17.53%, indicating a
notably high rate of involvement within the Iranian population (5). Clinical manifestations of
this syndrome include pain, numbness, and tingling in the three lateral (radial-side) digits and
the radial half of the ring finger (6, 7). As a result of these symptoms, sensorimotor function of
the upper limb, as well as gross and fine dexterity of the fingers (e.g., fastening buttons, writing,
holding a cup), become impaired, leading to disability in activities of daily living and a
reduction in quality of life (8).

Various medical and rehabilitative interventions—including surgety, corticosteroid injection,
and conservative management (such as splinting and tendon/nerve gliding exercises)—have
been proposed depending on the severity of the condition{(mild, moderate, or severe) (9-11).
Splinting, combined with tendon and nerve gliding exercises, represents one of the fundamental
therapeutic and rehabilitative approaches for patients with carpal tunnel syndrome, particularly
in mild-to-moderate cases (12-15). The purpose of splinting is to position the wrist joint at an
appropriate angle of 0 to 5 degrees of extension and to place the nerve in a resting position,
thereby reducing or minimizing the symptoms of this condition (inflammation, pain, sensory
disturbances, and decreased muscle strength) (11-16). The carpal tunnel narrows when the wrist
is placed in excessive flexion or extension. Such movements increase intracarpal pressure,
resulting in greater compression of the median nerve and the tendons passing through the
tunnel. By restricting wrist range of motion and maintaining it in a neutral position, orthoses
prevent the narrowing of the carpal tunnel caused by unfavorable wrist postures (11).

The findings of a review study have shown that the use of an orthosis, regardless of whether it
is prefabricated or custom-made, leads to a reduction in pain among patients with CTS (17).
Nevertheless, prefabricated orthoses are more widely used owing to their greater accessibility
and lower cost (18). On the other hand, existing evidence has not demonstrated a significant
difference between soft and rigid orthoses in terms of functional improvement; however, with
long-term use, only rigid orthoses were associated with a significant reduction in pain (19).
Previous studies have emphasized that an orthosis should maintain the wrist at an angle of 0-5
degrees of extension (18, 20). It is worth noting that excessive wrist extension or flexion can

increase intracarpal pressure and diminish the therapeutic effects of the orthosis (20).



Because external pressure can impose additional load on the median nerve, any custom volar
splint should be fabricated from a cast taken directly from the patient's hand, allowing the
pressure to be distributed over a broader area of the wrist and forearm (16). A variety of splints,
differing in both design and in whether they are prefabricated or custom-made, are prescribed
for this group of patients. One of the splints commonly prescribed for individuals with this
syndrome in Iran is the custom-made leather cock-up splint. Currently, some orthotics and
prosthetics centers fabricate custom leather cock-up splints for patients with carpal tunnel
syndrome by casting the patient's limb, a process that requires greater time and cost compared
with prefabricated types. Furthermore, owing to the rigidity and stiffness of Jdeather, patients
tend to show lower acceptance and willingness to use this type of splint. However, during the
casting process, the neutral wrist angle required for resting the median nerve can be
incorporated into the splint design, which can be considered one of the advantages of custom-
made leather cock-up fabrication (15, 16). Prefabricated splints, which.are available in various
designs, are prescribed by a different group of orthopedic'specialists for this patient population.
Prefabricated splints are mainly made of neoprene and, in.some cases, of elasticized fabric, and
are manufactured as soft orthoses in various ready-made sizes (16). Among the advantages of
the prefabricated cock-up splint are its lighter-weight, greater patient acceptance, and ease of
donning and doffing compared with custom-made types (21). However, the lack of the desired
neutral wrist angle in this type of splint is.among the disadvantages of prefabricated orthoses,
which may reduce the willingness to,prescribe and use it (8, 16). Some studies have shown that
most prefabricated orthoses are unable to provide the correct and appropriate neutral angle for
the wrist (14). A study‘conducted in 2019 (22) identified the use of a rigid night-time splint as
the most common non-surgical intervention. Nevertheless, despite the numerous studies
addressing the effectiveness of orthoses in this patient population, no consensus has yet been
reached regarding the effective prescription and selection of the precise type of orthosis, and a
systematic_review conducted in 2023 (23) demonstrated that the existing evidence on the
effectiveness of splinting therapy in CTS is insufficient and conflicting. Therefore, the aim of
the present study was to conduct a comparative investigation of the effects of two types of
splints—the prefabricated cock-up splint and the custom-made leather cock-up splint—on the
sensorimotor function of the upper extremity in patients with mild-to-moderate carpal tunnel
syndrome. The findings of this study may assist specialists and therapists in clinical decision-
making regarding the selection of the more appropriate type of prescribed orthosis for this

patient group. By selecting the most suitable type of splint for mild and moderate carpal tunnel



syndrome, meaningful benefits in terms of time, cost, and therapeutic outcomes can be

achieved.

Methods
This section was prepared based on the 12-item Template for Intervention Description and
Replication (TIDieR) checklist.

1. Participants

This was a quasi-experimental comparative interventional study approved under ethics code
IR.IUMS.REC.1398.411, conducted from July 2019 to July 2020. In this study, the statistician
analyzed the statistical results based on coded data without knowledge of patient group
allocation, whereas the researcher was aware of the grouping and the type of splint assigned to
each group. During this period, 34 housewives (49 hands) with mild<to-moderate carpal tunnel
syndrome were enrolled in the study. The inclusion criteria were: absence of any cognitive
impairment (Mini-Mental State Examination [MMSE] score above 24); presence of pain and
positive Tinel's, Phalen's, and percussion signs during the preceding three months; a first-time
confirmed diagnosis of carpal tunnel syndrome-(mild, mild-to-moderate, or moderate severity),
confirmed by nerve conduction velocity (NCV) testing; age range of 30 to 65 years; no history
of carpal tunnel surgery; no history._of ‘corticosteroid injection during the preceding three
months; and absence of rheumatolegic ‘or neurologic conditions affecting the wrist region.
Given that epidemiological studies have shown carpal tunnel syndrome to be considerably more
prevalent among women_than men, with a female-to-male ratio reported as high as 3to 5 in
many populations (24, 25), and that larger studies have further indicated that women without
underlying comorbidities are more frequently affected by CTS, with clinical differences also
observed between the sexes (26), the present study was conducted exclusively on female
participants. The exclusion criteria included: pregnancy during the study period; occurrence of
a fracture during the study period; the patient's wish to undergo corticosteroid injection or
surgery during the study period; occurrence of any illness or injury affecting the hand,;
unwillingness of the participant to continue participation in the study; and detection of
corrupted or invalid data during data analysis. All participants completed and signed a written
informed consent form prior to the commencement of the study.

2. Protocol

In this study, participants were recruited using a non-random purposive (convenience) sampling

method from patients referred to treatment centers in Tehran (orthopedic specialists,



neurologists, neurosurgeons, sports medicine physicians, and physical medicine and
rehabilitation specialists) to one of the orthotics and prosthetics centers in Tehran. Eligible
individuals were enrolled in the study after receiving explanations about the research and, upon
agreeing to participate, completing the consent form. Participants were randomly allocated into
two groups based on their day of attendance: even days (custom-made leather cock-up splint
group) and odd days (prefabricated cock-up splint group). After collecting demographic
information from the enrolled volunteers, all assessments were conducted at three time points
(prior to splint use, six weeks after splint use, and three weeks after the follow-up period) for
all patients in both intervention groups. Assessments included pain, quality of life, hand
function ability, upper-extremity functional disability, wrist range of motion (active flexion,
extension, radial deviation, and ulnar deviation), two-point sensory discrimination (at the pads
of the thumb, index, and middle fingers), grip strength, and pad-to-pad pinch strength (thumb-
to-index and thumb-to-middle finger). All assessments were performed by a single researcher.
The duration of splint use for both types of splints was set at:six weeks, with continuous (day-
and-night) use during the first three weeks and night-only use during the second three weeks.
All patients in both groups continued to perform nerve and tendon gliding exercises throughout
the six-week splinting period as well as during-the three-week follow-up period (during which
the splints were temporarily collected from patients to prevent their use). All interventions,
including the fabrication and delivery_of the splints as well as the instruction and supervision
of gliding exercises, were carried out'by a single certified orthotist with 15 years of clinical
experience. Follow-up on exercise adherence and appropriate, timely splint use during the six-
week period, as well as'scheduling of assessment visits, was conducted by telephone.

3. Interventions

In this study,-participants were divided into two intervention groups: the custom-made leather
cock-up splint_group and the prefabricated splint group. The purpose of prescribing these
orthoses was to reduce pressure on the median nerve and improve patients’ symptoms by
maintaining the wrist in a neutral position.

Custom-made leather cock-up splint: This orthosis maintains the wrist in a neutral angle and is
fabricated by casting each individual's hand, followed by modification of the positive mold to
account for the bony prominences and contours of the forearm. A 3-mm-thick leather sheet is
then moistened and molded over the patient's hand cast. Once the leather takes the shape and
form of the mold, excess material is trimmed away. After the edges of the leather orthosis are
sewn, straps are attached to the dorsal surface of the orthosis. On the palmar side, the orthosis

begins at the distal third of the forearm and extends to just proximal to the proximal palmar



crease, so as not to restrict full flexion of the thumb and metacarpophalangeal joints. The
orthosis is secured on the dorsal side with a Velcro strap. For the custom leather splint group,
casting was performed individually for each patient using three rolls of 4-inch plaster bandage
and a size 5 stockinette sock; the positive mold was then modified to account for the bony
prominences and concavities of each patient's hand. Natural leather, 3 mm in thickness, was
subsequently stretched over the positive mold, and the orthosis was trimmed and finished along
a consistent trim line. Each custom leather cock-up splint was designed and fabricated for the
individual patient using a standardized method by a single fabricator. This splint maintains the
wrist in a neutral position of 0-5 degrees of extension (Figure 1). Fitting of the orthosis and
instructions on its use were provided at the clinic by an orthotics-prosthetics specialist with a
minimum of 10 years of clinical experience.

Prefabricated cock-up splint: These splints are primarily made of neoprene and, in some cases,
of elasticized fabric, incorporating a small aluminum wrist stay; they are manufactured as soft
orthoses in various ready-made sizes. On the palmar side, thissplint begins at the proximal third
of the forearm and extends to just proximal to the distal palmar crease, allowing full flexion of
the thumb and metacarpophalangeal joints. The metacarpophalangeal joints remain free. The
splint is secured on the dorsal side with Velero. These prefabricated splints were dispensed
based on measurements of the metacarpophalangeal (MP) joint circumference, wrist
circumference, and proximal-third forearm circumference of each patient, in three available
sizes: small, medium, and large. This'splint also maintains the wrist in a neutral position of 0-

5 degrees of extension (Figure 2).

Fig 1: Custom-made leather cock-up splint Fig 2: Prefabricated cock-up splint

Nerve gliding exercises: These exercises comprised six finger and wrist positions: (A) making
a tight fist, (B) full finger extension, (C) full wrist extension, (D) full thumb extension, (E)
forearm external rotation, and (F) gentle thumb stretch into extension performed with the
opposite hand. Exercises were performed 3 to 5 times per day, with 5 repetitions per session
and a 7-second rest interval between repetitions (27). Participants received complete instruction

10



on the technique, timing, and frequency of the exercises. These exercises were performed after
removing the splint from the hand.

Tendon gliding exercises: These exercises comprised five finger positions: (A) straight, (B)
hook, (C) fist, (D) tabletop, and (E) straight fist (full fist with the thumb fully extended).
Exercises were performed 3 to 5 times per day, with 5 repetitions per session and a 7-second
rest interval between repetitions (27). Participants received complete instruction on the
technique, timing, and frequency of the exercises. These exercises were performed after
removing the splint from the hand.

4. Data Collection Instruments

Wrist range of motion: Range of motion was assessed using standard 180-degree goniometry
(measurement precision of 0.5 degrees), with a Preston MSD model EA8161 goniometer
(MSD, Preston, USA). The patient was seated at a table with the shoulders in a resting position,
the elbow flexed at 90 degrees, the forearm in mid-position, and the wrist in a neutral position.
The goniometer's axis was placed over the wrist joint, the stationary arm aligned with the shaft
of the forearm, and the moving arm aligned with the second metacarpal. The starting position
for range of motion was defined as zero. Active wrist flexion-extension as well as active ulnar
and radial deviation were recorded (28).

Gross grip strength: Gross grip strength was assessed using a handheld Jamar dynamometer
(Preston, USA,; digital handheld dynamometer, model 63785). The patient was seated at a table
with the shoulders in a resting position, the elbow flexed at 90 degrees, the forearm in mid-
position, and the wrist in a neutral position, with the dynamometer set at the second handle
position. Patients were instructed to squeeze the handle with maximal effort, and the force
generated (in kilograms-force) was recorded. This procedure was repeated three times at one-
minute intervals, and the mean of the three trials was recorded as the patient's grip strength (29).
Finger pinch strength: Pinch strength was assessed using a handheld Preston pinch gauge. The
patient was seated at a table with the shoulders in a resting position, the elbow flexed at 90
degrees, the forearm in mid-position, and the wrist in a neutral position. The pinch gauge was
grippedin a pad-to-pad manner. Pinch strength was measured for the index and middle fingers
separately (in grams). This procedure was repeated three times at one-minute intervals, and the
mean of the three trials was recorded as the patient's pinch strength (30).

Two-point sensory discrimination: Two-point sensory discrimination at the fingertips of the
thumb, index, and middle fingers was assessed using a Preston static two-point discriminator
with a paired-point set. The patient was seated at a table with the arm in mid-position, the elbow

flexed at 90 degrees, and the dorsum of the hand resting on a soft surface on the table. With
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vision occluded (using a test screen), the discriminator was applied longitudinally to the pads
of the thumb, index, and middle fingers in randomized order, at distances ranging from 6 to 10
mm. The patient's responses were recorded based on their ability to distinguish two points (31).
Pain intensity: Pain intensity was assessed using the Visual Analogue Scale (VAS), a 10-cm
linear scale ranging from 0 (no pain) to 10 (maximum pain), presented to the patient, who was
asked to rate the intensity of their pain accordingly (32, 33).

Upper-extremity functional disability: This was assessed using the Disabilities of the Arm,
Shoulder, and Hand (DASH) Outcome Measure questionnaire. This questionnaire consists of
30 items assessing symptoms and physical function of the affected upper extremity in patients
with orthopedic and neurologic disorders during the performance of activities of daily living
over the preceding week. Each item has 5 response options, ranging from 1 (no symptoms or
difficulty) to 5 (most severe symptoms and inability to perform the activity). The final score,
calculated on a 0-100 scale, reflects greater involvement and disahility with higher scores (a
score of 100 indicating severe disability) and lesser involvement with lower scores (a score of
0 indicating no disability). The questionnaire comprises«21 items in the physical function
domain, 5 items assessing pain, and 4 items in the social function domain. This questionnaire
has also been validated for patients with CTS-and has been translated and psychometrically
validated in Persian (Cronbach's a = 0.96, ICC = 0.82) (34).

Hand function ability: This was assessed using the Boston Carpal Tunnel Questionnaire
(BCTQ). This questionnaire consists*of two assessment sections: (1) 11 items regarding the
severity and frequency of symptoms (including nocturnal and daytime numbness, burning, pain,
and muscle weakness), and (2) 8 items regarding functional status (including difficulty
performing specific activities such as writing, holding a book, buttoning clothes, holding a
telephone receiver, opening a jar lid, performing heavy household chores, bathing, carrying
grocery bags, and dressing). Using a Likert scale, each item has 5 response options, each scored
from 1to 5, with a score of 1 indicating absence of symptoms (healthy) and a score of 5
indicating the most severe symptoms (very severe involvement). The mean score for each
sectionwas calculated to determine symptom severity and functional status, respectively, with
higher mean scores indicating greater symptom severity or greater disability. The Persian
version of the Boston Questionnaire has demonstrated acceptable validity and reliability
(Cronbach's a = 0.859-0.878, ICC = 0.538-0.773) (35).

Quality of life: Quality of life was assessed using the 36-Item Short Form Health Survey (SF-
36). This questionnaire consists of 36 items evaluating two health domains—physical health (4

subscales) and mental health (4 subscales)—comprising: physical functioning (10 items), role
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limitations due to physical health (4 items), bodily pain (2 items), general health (5 items),
vitality (4 items), social functioning (2 items), role limitations due to emotional problems (3
items), and mental health (5 items). One additional item independently assesses the change in
the individual's health status over the preceding year. The total score of this questionnaire
ranges from O (worst health status) to 100 (best health status). The reliability and validity of the
Persian version of this questionnaire have been shown to be acceptable (r = 0.7-0.9) (36).

5. Statistical Analysis

In this study, the sample size was determined using G*Power software. Considering a repeated-
measures within-between interaction design, with an effect size of 0.25 and a statistical power
of 0.8 for three repeated measurements across two different groups, the calculated sample size
was 28 participants. Accounting for an anticipated 20% attrition rate, the total sample size was
determined to be 34 participants (17 per group).

Descriptive and inferential statistics were used for data analysis:“Quantitative variables were
described using mean (standard deviation) or median (first and.third quartiles), as appropriate,
while qualitative variables were reported as frequency (percentage). A mixed-design (between-
within) analysis of variance was used to compare parameters between the two groups and across
the different time points. Data were analyzed using SPSS software, version 22, with a P-value
< 0.05 considered statistically significant.

Results

A total of 34 patients with CTS (17 in each group) with 49 affected hands were enrolled in the
study (25 affected hands in the leather cock-up splint group and 24 affected hands in the
prefabricated cock-up splint group). The demographic characteristics of the participants,

presented separately for each group, are shown in Table 1.

Table 1:Characteristics of participants in the custom-made leather cock-up and prefabricated cock-up splint
groups

‘Variable HGroup HMean HStandard Deviation HMaximum HMinimum ‘
‘Age (years) HCustom—made leather cock-up H50.96 H8.32 H63 HS? ‘
‘ HPrefabricated cock-up H50.92 HlO.Sl H66 H35 ‘
‘Height (cm) HCustom—made leather cock-up H162.24 H4.17 H167 H154 ‘
| |Prefabricated cock-up |159.45 |5.71 169 150 |
‘Weight (kg) HCustom—made leather cock-up H80.96 H6.78 H91 HG? ‘
| |Prefabricated cock-up 7962 ||L73 103 68 |

13



At baseline, the study variables were collected for both groups and compared to ensure

homogeneity between groups; no statistically significant differences were observed between

the two groups for any of the variables. Table 2 presents the sensorimotor parameter values for

patients in the two study groups at the different assessment time points.

‘Table 2. Comparison of sensorimotor parameters between the two study groups at different time points ‘

‘Variable HGroup HTime Point HMean HSD HMin “Max ‘

[Before splint I57.72 |7.28 |48 |78 |

Custom leather cock-up ‘After splint H60.32 H8.06 H49 H?O ‘

Wrist Extension ROM Atter follow-up  [59.40 [7.05" fla8 b0 |

‘Before splint H57.87 H6.46 H4O H?l ‘

Prefabricated cock-up ‘After splint H58.95 H5.59 H48 H78 ‘

Atter follow-up ~ [57.83 {l5:60 [las  [72 |

[Before splint Ibs.8o [7.13 |43 |62 |

Custom leather cock-up ‘After splint H58.72 H6.24 H44 H?O ‘

o Atter followsup ~ [56.28 [l6.85 [l44  [le5 |
Wrist Flexion ROM

|Before splint Iss.01 [5.00 |45 |68 |

Prefabricated cock-up lAfter splint H57.75 H5.69 H49 H69 ‘

IAfter follow-up ~ [55.87 |551 |45 |69 |

[Before splint [0.16 |75 [25 a8 |

Custom leather cock-up ‘Aﬁer splint H42.40 H5.4O HSO HSO ‘

power Grip After follow-up ~ |39.60 |l463 [26 [49 |

[Before splint 3883 |535 [29 a7 |

Prefabricated cock-up ‘After splint H40.66 H4.74 H31 H49 ‘

After follow-up ~ |39.41 |42 [0 [as |

‘Before splint H10.80 H3.29 H4 HlS ‘

Custom leather cock-up ‘After splint H12.24 H3.28 HS Hl? ‘

pinci o Atter follow-up ~ [11.08 [3.16 [la  [15 |

‘Before splint H10.62 H3.10 HS Hl? ‘

Prefabricated cock-up ‘After splint H12.16 H3.34 H? H19 ‘

Atter follow-up ~ [11.04 [299 [l6  [17 |

‘Before splint H9.12 H1.48 HS H? ‘

Custom leather cock-up ‘After splint H10.76 H2.03 HZ HS ‘

Thumb-to-Middle-Finger ‘After follow-up H9.44 H1.66 HZ HS ‘

Pinch ‘Before splint H8.45 H2.46 HZ HS ‘

Prefabricated cock-up ‘After splint H9.08 H2.51 HZ HG ‘

Atterfollow-up ~ [883 [231 |2 [z |

14



‘Table 2. Comparison of sensorimotor parameters between the two study groups at different time points

|

‘Variable HGroup HTime Point HMean HSD HMin HMax‘

[Before splint 448 Jrar |3 |7 |

Custom leather cock-up ‘After splint H3.44 H0.86 HZ HS ‘

Two-Point Discrimination — ‘Afterfollow-up H3'92 H1'15 H2 H5 ‘

Thumb [Before splint 412 Joss [2 s |

Prefabricated cock-up ‘Aﬁersplint H3.41 HO.71 HZ H6 ‘

Atter follow-up ~ [3.66 [0.96 |2~ 7 |

[Before splint lasa |57 2 f7 |

Custom leather cock-up ‘After splint H3.52 H1.08 JE HS ‘

Two-Point Discrimination — ‘Afterfollow-up H4'24 H1'36 ”2 H6 ‘

Index Finger [Before splint o7 Jr22 2 Jo |

Prefabricated cock-up ‘Aﬁersplint H3.08 H0.92 HZ HG ‘

Atterfollow-up ~~ [362 ooz [l2 [8 |

‘Before splint H4.32 H1.60 HZ HS ‘

Custom leather cock-up ‘Aﬁer splint H3.32 HO.94 HZ HG ‘

Two-Point Discrimination — ‘Afterfollow-up H3-72 H1-06 HZ H7 ‘

Middle Finger ‘Before splint H4.12 H1.03 HS H? ‘

Prefabricated cock-up ‘Aftersplint H3.33 H0.81 HZ HS ‘

After follow-up ~ [3.79 Jlos3 |2 |5 |

[Before splint ls.28 |9.01 |72 100 |

Custom leather cock-up ‘After splint H67.04 H8.68 H56 H84 ‘

Upper-Extremity Functional ‘Afterfollow-up H74.80 H9.78 H62 H92 ‘

Disability (DASH) ‘Before splint H84.04 H8.14 H72 H96 ‘

Prefabricated cock-up ‘Aftersplint H59.95 H9.02 H47 H75 ‘

‘After follow-up H67.70 H7.94 H53 H84 ‘

[Before splint lo.o2 |e.64 |72 o6 |

Custom leather cock-up ‘After splint H40.00 H4.20 H47 H75 ‘

Hand . Function  Ability ‘After follow-up H56'32 H5'25 H53 H84 ‘

(Boston) [Before splint o233 |78 |72 |00 |

Prefabricated cock-up ‘Aftersplint H39.75 H2.90 H56 H84 ‘

‘After follow-up H54.45 H4.04 H62 H92 ‘

[Before splint 7480 |s.46 [e8 o1 |

Custom Ieathercock—up‘Aftersplint H92.36 H3.83 H86 HlOO ‘

o After follow-up ~ |76.48 |[778 [80 o5 |
Quiality of Life -

[Before splint l2.04 |774 o5 s |

Prefabricated cock-up ‘Aftersplint H95.16 H4.50 HSS HlOO ‘

Atter follow-up ~ [87.58 [l4.96 [les [84 |
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As shown in Table 2, sensorimotor function and pain intensity improved considerably following
splint use in both groups. A mixed between-within subjects’ analysis of variance (ANOVA)
was used to compare the custom-made leather cock-up splint group with the prefabricated cock-
up splint group. The results of this statistical test, examining the effects of the two splint types,
indicated a significant main effect of time, meaning that significant differences were observed
across the different time points within each group; the magnitude of these differences is
presented in Table 3. Based on these findings, patients’' symptoms recurred after discontinuation
of splint use, although symptom levels nevertheless remained improved relative to baseline

(i.e., prior to orthosis use).

Table 3. Results of mixed-design analysis of variance comparing the effects of time and orthosis type on
sensorimotor variables in the study patients
Variable _I}_/IeL;Ittlvarlate \Ii\grlwl:;lda F (2,46)_||P-value Effect Size
Extension ROM Time l0.73 a4 Jl0.oo1*  ]jo.26 |
|Time x Group ||0.94 ||1.34 ||0.27 ||0.05 |
Flexion ROM Time |l0.54 119.17  ||<0.0001* ||0.45 |
Time x Group  [0.96 089  Jlo.41 0.03 |
power Grip Strength Time |[0.45 27.70  ]|<0.0001* ||0.54 |
Time x Group  /[0.86 346 |l0.04* 0.13 |
Thumb.to-Index Pinch Time 10.352 4237 ]|<0.0001* ||0.65 |
Time x Group>.  [0.99 l0.154  |l0.86 l0.007 |
Thumb.to-Middle Pinch Time |l0.48 2435 ]|<0.0001* ||0.51 |
[Time'xGroup  [[0.23 703 jo.002*  ]lo.23 |
Two-Point Discrimination | Time 059 [15.66  |<0.0001* ||0.40 |
Thumb [Time x Group  [0.97 lo59 0.5 l0.02 |
Two-Point Discrimination =||Time 0.52 2152 ||<0.0001* 048 |
Index Finger [Time x Group  [0.97 o4 053 l0.02 |
Two-Point Discrimination | Time 051 2230 |<0.0001* |l0.49 |
Middle Finger Time x Group /099 o6 |o.85 l0.007 |
Hang Phacaf Ability (Boston) Time |[0.065 |[329.83 ]|<0.0001* ]0.935 |
Time x Group /0955 1.078  |l0.349 0.045 |
Upper-Extremity  Functional|[Time |[0.05 |441.68 ]|<0.0001* |[0.95 |
Disability (DASH) Time x Group 0.7 l6.75  Jo.003*  ]j0.22 |
Ouality of Life Time |[0.06 |[365.18  ||<0.0001* ||0.94 |
Time x Group  [[0.43 3051 ||<0.0001* ||0.57 |
*Significance level a = 0.05
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A Bonferroni post hoc test was used to further clarify these differences across the various time

intervals. The results of these comparisons—both prior to receiving either type of splint and

after receiving either type of splint—are presented in Tables 4 and 5.

|Tab|e 4. Within-group Bonferroni post hoc test results

Mean
: : : , std. || 95% CI®|[95% CI
Variable Time (1) Time (J) JIiilfference (I- Error Sig.b Lower Upper
~ |lafter splint ~ ||-1.84 048 J[o.00r> J[3.03 J[oes” |
Before splint
Extension ROM [After follow-up|[-0.81 61 Jose  J[234¢ om0 ]
[After splint  ||After follow-up]|1.02 o4 Jo12 Jfois™ 22 ]
Before splin [After splint ~ ||-2.37 lo.40J[<0.00014][338" J[136 |
Flexion ROM [After follow-up|[-0.21 o34 Jroo “Jfro7 ez ]
[After splint || After follow-up|[2.15 039 J[<o.000t|[tae s ]
[After splint ~ ||-2.53 033 J[<a0001][337  J[169 |
io|[Before splint
Power — Grip| =T S | Follow-up|[0.51 026 Jo.or ooz Jfooe ]
Strength
[After splint || After follow-up]f2.02 029 J[<o.0001[t2e 75 ]
After splint  ||-1.49 0.16 |f<0.0001+]|-1.89 -1.09
o o :Aﬂer:p | | EER | G | ST XN
e e er follow-up|[-0.34 o2 JJoo2x J[o6s _ J[00s |
[After splint  ||After follow-up]f1.14 o5 J[<0.0001][o.75 J[Lss ]
After splint  ||-1.13 0.16 |f<0.0001#][-1.53 -0.73
Fine Grip ||Before splint [ater spli I I s = I I |
Thumb o Middle [After follow-up|[-0.34 [0.09 Jfo.002* Jfoss  Jlo1r ]
[Atter splint  ||After fotow-up]f0.75 o4 Jp.oor o4z 1z ]
. [After splint  ||0.87 o5 J[<0.0001][0.48 J[r26 ]
Two-Point Bef lint
Discrimination || [After follow-up|[0.50 o2 J[ooorx Joae sz ]
Thumb [After splint-_ |[After follow-up][-0.36 013 JJo.o2x J[o68  J[00s4 |
. [After splint  |]0.95 014 J[<o.0001][o5e [t ]
Two-Point Bef lint
Discrimination - NP [After follow-up|0.32 [0.09 Jfo.004* Jo.os o5 ]
Index Finger_ IPXter splint_|[After follow-up|[0.63 o1z Joooo+][o92_ Jfo3s |
TwoDict efore spint [After splint 009 o1 J[<o.0001][o.06 o1z ]
Discrimination [After follow-up|[0.04 loor oo J[o.oos Jloos ]
Middle Finger  |reer splint|[After follow-up][-0.05 001 Jfooo0+][o0s”_ ooz ]
~ ||after splint ~ ][21.75 |[1.006 ][<0.0001][1925  J[2424 ]
Hand  Function||Before splint
(Boston) [After follow-up|[6.23 623 L1z Jooo B4 ]
[After splint  ||After follow-up|[-15.51 |[o.80_][<0.0001][1752 J[1350 ]
Upper-Extremity _ |lafter splint ~ ]|21.683 |[0.723 J[<0.0001][10.888 ][23.477 ]
Functional Before splint [Atter follow-up][13.928 |[0.706 ][<0.0001][12.174 [15.681 ]
Disability er roliow-up . . . . .
(DASH) [After splint  ||After follow-up|[-7.755 |[0554 ][<0.0001][0.131 J[6379 ]

|Quality of Life "Before splint "After splint "-15.34 ”0.66 ||<0.0001*||-16.99 "-13.69 |
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|Tab|e 4. Within-group Bonferroni post hoc test results |

Mean o N | P b

Variable Time (1) Time (J) JII;ifference (I- gtr(:or Sig.b i?)\j\(;erCI %E;)g)er ¢l
[After follow-up||-3.61 067 J[<o.0001][5.27  J[1esa ]

[After splint || After follow-up|[11.73 052 ][o.0001[t042 J[13.03 ]

|Tab|e 5. Between-group Bonferroni post hoc test results

* Significant at o = 0.05.

|
|Variable ||Comparison ||F (1,47) ||Sig. ||Effect Size |
[Extension ROM |[Between groups {025 Jo.61 [o.005 |
[Fiexion Rom ||Between groups |[0.06  |[o.80  lo.00x |
[Power Grip Strength ||Between groups |[0.28  |lo.59 . ||o:006 |
|Fine Pinch Strength — Thumb to Index ||Between groups ||0.0l ||0.91 ||0.00 |
[Fine Pinch Strength — Thumb to Middle ||Between groups |[2.78  |lo:10” . |lo.05 |
|Two—Point Discrimination — Thumb ||Between groups ||0.73 ||0.39 ||0.01 |
|Two—Point Discrimination — Index Finger ||Between groups ||3.66 ||0.062 ||0.07 |
|Two—Point Discrimination — Middle Finger ||Between groups ||0.01 ||0.89 ||0.00 |
|Hand Function Ability (Boston) ||Between groups ||0.57 ||0.813 ||0.001 |
|Upper—Extremity Functional Disability (DASH) ||Between groups ||5.20 ||0.027 ||0.10 |
|Quality of Life ||Between groups ||25.1O ||<0.0001* ||0.34 |

|

Given its discrete nature, the pain variable (VAS) was analyzed using non-parametric methods.
Accordingly, the Wilcoxon signed-rank test was used to compare pain levels across the different
assessment sessions (before splint use, after splint use, and after the follow-up period) within
each of the two splint groups. In the leather cock-up splint group, the median pain score
decreased significantly after splint use (p<0.0001). Within this same group, the median pain
score increased significantly after the follow-up period compared with the post-splint-use
assessment (p<0.0001); nevertheless, the median pain score remained significantly lower than
it had been prior to splint use (p<0.0001). In the prefabricated cock-up splint group, the median
pain score likewise decreased significantly after splint use (p<0.0001). In this group as well,
the median pain score increased significantly after the follow-up period compared with the post-
splint-use assessment (p<0.0001), although it remained significantly lower than the pre-splint-
use value (p<0.0001). According to the results of the Mann-Whitney U test, the median pain
score at baseline did not differ significantly between the prefabricated and leather cock-up splint
groups (p=0.08). At six weeks after splint use, the median pain score was significantly higher
in the leather cock-up splint group (p=0.015). Following the follow-up period, the median pain
scores were comparable between the leather and prefabricated cock-up splint groups (p=0.231).
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Discussion

Prescription of an appropriate orthosis is one of the fundamental therapeutic and rehabilitative
interventions for individuals with CTS. A variety of orthoses are prescribed for this patient
population, which may differ both in design and in fabrication method (prefabricated versus
custom-made) (16). In the present study, the effects of two types of orthoses—the custom-made
leather cock-up splint and the prefabricated cock-up splint—were examined and compared with
respect to sensorimotor factors related to median nerve function in 34 housewives with mild-
to-moderate carpal tunnel syndrome. The results of the present study demonstrated that-both
the leather and neoprene splints significantly improved sensorimotor parameters and quality-
of-life indices in patients with carpal tunnel syndrome. In both treatment groups, a‘considerable
change in clinical symptoms and median nerve function was observed following the
intervention period, with the pre- and post-treatment differences reaching statistical
significance. However, the between-group comparison did not reveal a statistically significant
difference.

The results of the present study showed that pain intensity. at baseline was comparable between
the prefabricated and leather cock-up splint groups. Pain intensity decreased in both groups six
weeks after splint use. Additionally, three weeks after the follow-up period, the median pain
score was more favorable in the prefabricated cock-up splint group. This suggests that, after six
weeks of splint use, the prefabricated cock-up splint was considerably more successful than the
leather cock-up splint in reducing-patients' pain. In the study by De Angelis et al. (37),
conducted on 120 patients with CTS, participants were treated for three months with either a
soft MANU® hand orthosis or a CAMP TIELLE® wrist splint made of polyethylene
thermoplastic. These patients were reassessed at two time points—3 and 9 months—after
discontinuing-orthosis use. The results of that study showed that, after 3 months of use, both of
the aforementioned splints led to reduced pain intensity and improved function, with no
significant - difference observed between the two groups. The greater success of the
prefabricated splint in reducing patients' pain in the present study may be attributable to its
greater acceptance and comfort compared with the custom-made leather cock-up splint. Indeed,
owing to its rigidity, stiffness, and tendency to induce excessive sweating, the custom-made
leather cock-up splint may have been used less consistently by patients, thereby diminishing its
therapeutic effect. In the present study, we did not assess the level of acceptance of each splint
type between the two groups, which warrants further investigation. In the study by De Angelis
et al. (37), acceptance of the soft splint was greater than that of the thermoplastic splint, to the

extent that 6 patients in the thermoplastic splint group discontinued its use owing to intolerance
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and skin problems. Permsommeree et al. (38) also demonstrated that nighttime use of a custom-
made splint maintaining the wrist in a neutral position for 6 months could reduce pain intensity
and neurophysiological symptoms in patients with mild-to-moderate CTS. These investigators
found that both custom-made and prefabricated cock-up splints that maintain the wrist in a
neutral angle led to reduced pain and symptoms over the long term (3 to 6 months), regardless
of splint type. These findings are consistent with those of the present study.

With respect to the effect of orthosis use on changes in wrist range of motion, the results of the
present study showed that wrist range of motion differed across the various time points foreach
of the orthoses used. We found that, six weeks after use of either cock-up splint, wrist range of
motion had improved considerably compared with baseline (prior to splint.use)« This may be
related to immobilization of the wrist joint in an optimal position that facilitates resolution of
inflammation and swelling within the carpal tunnel. One study reported that a custom-made
nighttime splint that positions the wrist in an anatomically neutral posture and prevents
extension and flexion movements reduces intracarpal pressure and increases wrist range of
motion in all directions (39).

We found that two-point sensory discrimination at the thumb, index, and middle fingers
improved after six weeks of use of both the custom-made leather and prefabricated cock-up
splints, and subsequently declined after discontinuation of splint use; nevertheless, it remained
slightly improved relative to baseline, with this difference reaching statistical significance. No
difference was observed between thetwo splint types. This may be because both splint types
maintain the wrist in a neutral angle and were able to provide a resting position for the median
nerve within the carpal ‘tunnel, thereby improving sensory symptoms and two-point
discrimination in the fingers. Overall, for both the custom-made leather and universal
prefabricated-splints; the improvement in two-point discrimination was slightly greater in the
thumb and'middle finger compared with the index finger. Our findings are consistent with those
of the review study by Padua et al. (6), which reported that wearing an orthosis for 8 weeks
combined with instruction in a tendon and nerve gliding exercise program is an effective
approach for reducing sensory symptoms and improving two-point discrimination in
individuals with CTS. On the other hand, the trim line of the splint used in the treatment of CTS
may also influence two-point sensory discrimination in the fingers. In one study examining
two-point discrimination among patients with CTS, participants were divided into two groups:
a long custom-made thermoplastic cock-up splint restricting motion of the MP joints (n=12)
and a short custom-made thermoplastic cock-up splint without MP joint restriction (n=11). The

results of this study showed that the long splint was significantly more successful in improving
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two-point discrimination (2PD) (40). This may be because the long custom-made thermoplastic
cock-up splint increases the contact surface area, improves force distribution, and enhances
proprioception at the wrist joint; by restricting motion at the metacarpophalangeal joints, it may
also neutralize the effect of lumbrical muscle action on the carpal tunnel, thereby contributing
to improved two-point discrimination among users of this splint type.

The results of this study examining the effect of the two orthosis types on quality of life,
assessed using the SF-36 questionnaire, showed that quality of life improved in both groups
after six weeks of splint use. Furthermore, a statistically significant difference in quality-of-life
scores was observed between the two groups. All quality-of-life domains examined (activity
limitations, physical health problems, emotional health problems, and social activities) were
more favorable in the group using the prefabricated cock-up splint. This may be partly
attributable to the lower restrictiveness, lighter weight, and greater comfart of the prefabricated
splint. These findings differ from those of Tezel et al. (41), who reported that five weeks of
nighttime use of a custom-made splint combined with acupuncture intervention produced no
change in quality of life among patients with CTS. A systematic review (15) reported that, in
general, nighttime splinting produces short-term improvements in quality of life and reductions
in CTS symptoms.

The results of this study showed that the prefabricated cock-up splint was more successful than
the leather cock-up splint in reducing DASH functional disability scores. Accordingly, patients
who used the prefabricated cock-up-splint showed a considerable reduction in upper-extremity
functional disability along with improved hand function. In a similar study (42) conducted on
124 patients with mild-to-moderate CTS, a prefabricated splint with MP joint restriction
produced greater improvement in DASH-measured symptoms and upper-extremity disability
compared with a custom-made splint with MP joint restriction. This finding may be attributable
to several clinical and mechanical factors. First, prefabricated splints are generally lighter and
easier for patients to don and doff, which may increase treatment adherence and more consistent
splint use (36). Second, the standardized design of these splints may more reliably maintain the
wrist in‘a neutral position, preventing increases in intracarpal pressure during activities of daily
living. Additionally, greater comfort during daily activities may have a more direct effect on
activity-based functional indices such as the DASH (43). Conversely, the absence of significant
differences in other variables may indicate that both splint types produced relatively similar
therapeutic effects by reducing pressure on the median nerve and limiting unfavorable wrist
postures. Furthermore, the sample size of the present study may have been insufficient to detect

smaller differences in some outcomes. In one study, a prefabricated splint incorporating a metal
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volar stay that maintained the wrist in a neutral angle was compared with a soft splint that did
not restrict wrist motion, in 90 patients with CTS; the results showed that upper-extremity
functional disability decreased with the neutral-angle prefabricated splint, and that maintenance
of wrist positioning led to improved functional ability after six weeks (22).

The results of the present study examining hand function status showed that, in both the custom-
made leather and prefabricated cock-up splint groups, Boston Questionnaire scores decreased
considerably after six weeks of splint use, indicating improvement in symptoms and hand
function status. Additionally, three weeks after discontinuation of splint use, the -Boston
Questionnaire score increased slightly, although this difference did not reach statistical
significance compared with baseline (prior to splint use). This indicates that.use of either cock-
up splint reduced symptoms and improved hand function, while discontinuation led to a
recurrence of functional hand problems in patients with CTS. Because patients had become
accustomed to the six-week period of splint use, discontinuation ‘led to a partial return toward
pre-treatment conditions; nevertheless, hand function among the study patients remained
significantly better after splint discontinuation than it;had been prior to splint use. These
findings are consistent with those of De Angelis et al. (37), who found that, three months after
use of either the custom-made or prefabricated-hand cock-up splint, pain intensity decreased
and hand function improved (i.e., Boston Questionnaire scores decreased). Furthermore, nine
months after orthosis use, the custom-made hand cock-up splint was more successful in
reducing symptoms and improving hand function. This greater success in symptom reduction
and functional improvement may be attributable to the neutral wrist angle provided by the
custom-made orthosis;” which reduces intracarpal pressure, resulting in less pain and fewer
symptoms as well as better functional outcomes for patients using the custom-made splint.
Regarding hand functional status in the present study, no significant difference was observed

between the two'groups.

Conclusion

The results of the present study demonstrated that both the prefabricated cock-up splint and the
custom-made leather cock-up splint reduced pain and upper-extremity functional disability, and
improved range of motion, two-point discrimination (2PD), grip and pinch strength, hand
functional status, and quality of life among the study participants. With respect to between-
group differences, no differences were observed between the two groups for any of the

remaining parameters examined, with the exception of quality of life and upper-extremity
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functional disability, for which the prefabricated cock-up splint proved more effective than the
custom-made leather cock-up splint.

Limitations

. Given the time-dependent nature of splinting effects, it is recommended that similar
research be conducted over a longer duration and with a more extended follow-up period.

. To enhance the effectiveness of the treatment process, it would be preferable to combine
splinting with other conservative treatment modalities and to conduct such research-with a
larger sample size.

. Patient adherence to splint use was not assessed in this study.

. A further limitation of this study is the lack of complete control over data independence
among participants with bilateral involvement. Because data fromsboth hands of these
individuals were included in the final analysis, data dependency may have had a minor
influence on the statistical results. It is therefore recommended that future research give greater

consideration to this issue through the use of more advanced statistical models.

Clinical Recommendations

. Both leather and neoprene splints can be used as effective approaches in the
conservative management of CTS._ Given the absence of a significant difference in
effectiveness, the choice of splint type can be based on patient comfort and availability.

. The splint should maintain the wrist in a neutral position or slight extension
(approximately 0-5 degrees).to reduce pressure on the median nerve (18). In cases of symptom
exacerbation, daytime splint use (in addition to nighttime use) may be considered.

. Patient education regarding the correct use of the splint and adherence to treatment
(particularly consistent nighttime use) is essential. This can enhance the desired therapeutic
effects and help prevent disease progression.

. Combining splinting with other rehabilitative approaches, such as specific home
exercise programs, patient education techniques, or kinesiology taping, may lead to further
improvement (18). Studies have shown that the concurrent use of complementary interventions

can enhance therapeutic outcomes.
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