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Abstract

Objective: De Quervain’s tenosynovitis (DQT) is a prevalent overuse tendinopathy associated
with pain and functional impairments that interfere with daily activities. Orthotic interventions
are commonly prescribed as a conservative approach; however, evidence regarding their
effectiveness remains uncertain. The aim of this systematic review and meta-analysis was to
assess the efficacy of orthotic interventions on pain and hand function in subjects with DQT,
based on studies published over the past 25 years.

Materials and Methods: A comprehensive search was carried out in the PubMed, Web of
Science, and Scopus databases. Clinical trials investigating the effectiveness of orthoses or
splinting in patients with DQT were considered eligible. Studies published between 2000 and
2025 were included. Methodological quality was assessed using the Cochrane Risk of Bias tool
(RoB 2). Relevant data regarding participants characteristics, interventions, and outcome
measures were extracted and synthesized. Data synthesis was carried out-using Review Manager
software. For each outcome measure, standardized mean differences (SMDs) and its 95%
confidence intervals (Cls) were computed.

Results: A total of 125 randomized clinical trials (RCTs) were initially identified, of which 13
were included in analyses. Overall, 662 participants were-enrolled across the including studies,
representing a wide range of ages and clinical characteristics of DQT. Overall, one study was
classified as having a “high risk of bias,” eight studies were categorized as having “some
concerns,” and four studies were identified as-having a “low risk of bias.” Meta-analysis
demonstrated that splinting combined with corticosteroid injection (CSI) or neural therapy (NT)
resulted in a significant reduction in pain in the short-term [Mean difference= -2.75, 95% CI (-
3.21, -2.29), p<0.00001]. However, there-was no significant difference at long-term follow-up
[Mean difference=-0.34, 95% CI (-1.40, 0:73), p=0.54].

Conclusion: Splinting appears to be an effective conservative intervention for pain management
and hand function improvement in‘subjects with DQT. Significant short-term improvements in
pain and hand function were reported when splinting was combined with CSI or NT at one-
month follow-up. However, further well-designed RCTs are required to clarify the long-term
efficacy of orthetic interventions in individuals with DQT.

Registration: PROSPERO: CRD42018104494

Keywords: De Quervain's tenosynovitis, orthosis, systematic review, meta-analysis



1. Introduction

De Quervain’s disease (DQT) is the most common tendinopathies of the hand and wrist (1).
Repeated loading of the extensor pollicis brevis (EPB) and abductor pollicis longus (APL)
tendons is considered as the pathophysiological mechanism. Continuous friction may lead to
tendon irritation, impaired tendon gliding, and entrapment (1, 2). Clinically, DQT is known by
pain along the lateral part of the wrist. This pain is worsened during gripping tasks or wrist
movements involving ulnar deviation (3).

The Finkelstein test is commonly used as a provocative clinical maneuver for the diagnosis of
DQT. This maneuver places additional mechanical load on the EPB and APL-tendons, which
commonly elicits the patient’s typical pain symptoms (4). Although, DQT .is mast commonly
observed in adults - particularly women over the age of 40 years (2)- it can affect individuals
across all age groups and both sexes. It is especially prevalent among those engaged in
occupations, sports, or activities that involve repetitive wrist and thumb movements or prolonged
use of manual tools (5).

Conservative management remains the first-line treatment for  DQT and is generally
individualized based on symptom severity and disease chronicity (6). Non-surgical interventions
include nonsteroid anti-inflammatory drugs (NSAIDs),« CSI, physiotherapy, therapeutic
ultrasound (US), and splinting or immobilization«(6, 7). These interventions primarily aim to
reduce pain and inflammation while improving hand-function, flexibility, and range of motion
(ROM) (6).

Evidence regarding the optimal conservative treatment approach remains inconsistent. Some
studies have reported superior clinical outcomes with CSI alone compared to CSI combined with
casting (8, 9), whereas others suggest that the addition of immobilization enhances therapeutic
effectiveness (10). Thumb spica splints represent a commonly prescribed orthotic intervention,
designed to stabilize the thumb and restrict motion within the first dorsal compartment (7). These
orthoses may be fabricated in short or long configurations and as static or dynamic designs,
depending on the required degree of wrist support and motion control (11). Furthermore,
recommended duration and frequency of orthosis use vary widely, with participants ranging full-
time to part-time wear based on clinical judgment (12).

Despite the widespread clinical use of splinting, evidence regarding its effectiveness compared
with other conservative interventions remains inconclusive. Some studies have reported the
superiority<of corticosteroid injection, whereas others have emphasized the adjunctive role of
immobilization in improving treatment outcomes (8-10). Furthermore, variability in splint type
(static versus dynamic), degree of motion restriction, and duration of use has resulted in
substantial heterogeneity across studies, thereby complicating the interpretation of findings.

Although several reviews have examined the management of DQT, the available evidence is still
limited and does not provide a clear conclusion regarding the specific effectiveness of orthotic
intervention. In most previous studies, the focus has been placed on comparing between surgical
and non-surgical treatment options, with orthotic interventions often evaluated within
multimodal treatment approaches. This makes it difficult to isolate the independent effect of
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splinting from other concurrent therapeutic interventions (3, 13-15). This gap in the literature
limits the ability to make evidence-based clinical recommendations regarding the optimal choice
of orthosis. In addition, previous studies have not systematically compared different splint
designs, such as static versus dynamic splints. So, there is no robust evidence that supports the
superiority of either treatment approach in terms of pain and functional improvement.

Beyond these conceptual limitations, the existing literature is affected by several methodological
issues. The number of high-quality randomized controlled trials remains limited, and
considerable heterogeneity exists in study design, intervention protocols, duration of splint use,
outcome measures, and follow-up periods. Such heterogeneity reduces the comparability of
results and limits their generalizability to routine clinical practice. Furthermore, in.many studies,
the effectiveness of splinting as an isolated intervention has not been clearly:compared with its
use in combination with other treatments.

Accordingly, a significant gap remains in the current literature due to therole of different types
of splints to improve the symptoms of DQT. Therefore, this systematic.review and meta-analysis
was designed to evaluate the available evidence on orthotic.interventions, with a particular focus
on evaluating their independent effect from their use in combination with other therapeutic
modalities.

2. Materials and methods

This systematic review was registered in the-International Prospective Register of Systematic
Reviews (PROSPERO; registry number. CRD42018104494). The methodological quality the
selected RCTs were independently. evaluated using the revised Cochrane Risk of Bias tool for
randomised trials (RoB 2). Quantitative ‘data synthesis was completed out using RevMan
software, version 5.3. For each outcome, SMDs with corresponding 95% Cls were estimated.

2.1 Search strategy

A comprehensive search was carried out across PubMed, Web of Science, and Scopus databases,
between January 1, 2000 to December 31, 2025. RCTs that evaluated the efficacy of orthotic
interventions‘on pain and hand function in individuals with DQT were considered eligible for
inclusion.

Relevant search terms were identified and selected by the principal investigator (FS-J) using
Medical*Subject Headings (MeSH) and related keywords. The search syntax was tailored to the
specific requirements of each database. It is necessary to maximize sensitivity and ensure
comprehensive retrieval of relevant studies (Table 1).

To minimize publication bias and identify additional evidence, supplementary searches were
carried out in grey literature sources, including OpenGrey, World Health Organization (WHO),
International Clinical Trials Registry Platform (ICTRP). Furthermore, manual screening of the
reference lists of all eligible studies and relevant review articles was carried out to identify more
studied that met the predefined inclusion criteria.



Table 1- The search strategy.

Search query Database | Results

(("de quervain"[Title/Abstract] OR "de quervain’s tenosynovitis"[Title/Abstract] OR "de | PybMed 37
Quervain tendinopathy"[Title/Abstract] OR "wrist tendinopathy"[Title/Abstract] OR "hand
tendinopathy"[Title/Abstract] OR "extensor pollicis tendinopathy"[Title/Abstract]) AND
(("clinical study"[Publication Type] OR *“clinical trial"[Publication Type] OR "randomized
controlled trial"[Publication Type]) AND 2000/01/01:2025/12/31[Date - Publication]) AND
(("Orthos*"[Title/Abstract] OR "wrist splint"[Title/Abstract] OR "thumb splint"[Title/Abstract]
OR "wrist hand orthos*"[Title/Abstract] OR "hand orthos*"[Title/Abstract] OR "wrist hand
splint"[Title/Abstract] OR "orthotic"[Title/Abstract]) AND ((“clinical study"[Publication Type]
OR "clinical trial"[Publication Type] OR "randomized controlled trial"[Publication Type]) AND
2000/01/01:2025/12/31[Date - Publication])) AND (("Pain"[Title/Abstractf OR "grip
strength"[Title/Abstract] OR "hand function"[Title/Abstract] OR "QOL"[Title/Abstract] OR
"quality of life"[Title/Abstract] OR "disability"[Title/Abstract] OR "strength"[Title/Abstract])
AND (("clinical study"[Publication Type] OR "clinical trial"[Publication Type] OR "randomized
controlled trial"[Publication Type]) AND 2000/01/01:2025/12/31[Date - Publication]))) AND
((clinicalstudy[Filter] OR clinicaltrial[Filter] OR randomizedcontrolledtrial[Filter]) . AND
(2000:2025[pdat]))

(TS=("de quervain" OR "de quervain’s tenosynovitis" OR "de Quervain tendinopathy" OR " wrist'|  \A/eb of 42
tendinopathy" OR "hand tendinopathy" OR "extensor pollicis tendinopathy") AND Science
TS=(Orthos*OR "wrist splint" OR "wrist hand orthos*" OR "hand orthos*" OR "thumb splint”
OR "wrist hand splint" OR orthotic) AND TS=(Pain OR "grip strength" OR "hand.function” OR
QOL OR "quality of life" OR disability OR strength )) AND (DT==("ARTICLE") AND
LA==("ENGLISH"))

(TITLE-ABS-KEY ( Pain OR "grip strength” OR "hand function” OR QOL OR™quality of life" |  Scopus 61
OR disability OR strength ) AND PUBYEAR > 1999 AND PUBYEAR < 2026 AND PUBYEAR
> 1999 AND PUBYEAR < 2026 ) AND ( TITLE-ABS-KEY (Orthos*OR "wrist splint" OR
"wrist hand orthos*" OR "hand orthos*" OR "wrist hand splint" OR "thumb splint" OR orthotic)
AND PUBYEAR > 1999 AND PUBYEAR < 2026 ) AND ( TITLE-ABS-KEY (de quervain" OR
"de quervain’s tenosynovitis" OR "de Quervain tendinopathy” OR " wrist tendinopathy” OR
"hand tendinopathy™ OR "extensor pollicis tendinopathy")) AND ( LIMIT-TO ( DOCTYPE , "ar"
)) AND ( LIMIT-TO ( LANGUAGE , "English" ) )

2.2 Study selection

EndNote software (version-20.1; Thomson Reuters, New York, NY, USA) was used to import all
records. Duplicate records were identified and eliminated. Two investigators (E-SD and FS-J)
independently screened records to determine potential eligibility. Articles considered relevant
were retrieved in full-text for detailed evaluation.

Discrepanciesbetween the two investigators were resolved by discussion. A third investigator (A
M) was-.consulted to make the final decision when consensus could not be reached. Data
extracted \from the selected studies comprised as follows: (1) first author; (2) year; (3) country;
(4) design; (5) participant characteristics; (6) type of interventions; (7) duration of follow-up; (8)
outcomes; and (9) main findings.

The exclusion criteria were non-randomized trials, RCTs evaluating surgical interventions or
treatments combined with modalities other than orthoses, case reports, or systematic and
narrative reviews.




2.3 Risk of bhias assessment

The RoB was assessed by two investigators (E-SD and FS-J) independently using the RoB 2.
This tool was originally developed by Higgins et al. (16) and was later refined by Sterne et al.
(17). The RoB 2 tool evaluates five domains of potential bias related to design, conduct, and
reporting randomised trials.

Each domain was evaluated using a set of signalling questions (ranging from two to_six per
domain), designed to guide judgment of bias. Responses to each question were classified as
“yes/probably yes,” “no/probably no,” or “no information.” A response of “yes/probably yes”
indicated a low risk of bias, whereas “no/probably no” indicated a high risk of bias. Responses of
“no information” were interpreted as indicating either high risk of bias or some concerns,
depending on the specific domain and contextual factors.

2.4 Overall risk of bias judgment
Overall risk of bias judgments for each trial was determined according to the following criteria:

e A study was considered as having a low risk of bias when all five domains were rated to
be at low risk.

e A study was considered as having some concernswhen at least one domain was rated
some concerns provided that no domain was judged as high risk.

e A study was considered to be at high risk of bias if at least one domain was rated to be a
high risk of bias.

2.5 Data synthesis

Data related to participant characteristics,-outcome measures, and intervention protocols that
could not be quantitively pooled due to heterogeneity in measurement instruments or outcomes
scales were synthesized, narratively. Quantitative synthesis was performed for pain outcomes
using RevMan 5.3.

Pain intensity was analyzed as a continuous outcome and expressed as SMDs with corresponding
95% Cls. Statistical heterogeneity was assessed using chi-square and I2 statistic. Data were
considered to be homogeneous when P > 0.05 and I? < 50%, and heterogeneous when P < 0.05
and 12 > 50%. The magnitude of heterogeneity was interpreted as follow: low (0-25%), moderate
(25-50%), or-high (50-100%) (18).

Funnel plot was not generated because of the insufficient number of studies in each comparison
(<10). A P value of less than 0.05 was considered statistically significant.

3. Results

Figure 1 displays the PRISMA flow diagram illustrating the selection process of the study. The
electronic database search identified a total of 140 RCTs. After removal of 15 duplicate records,
125 studies remained for independent screening of titles and abstracts. Of these, 70 studies were
excluded according to eligibility criteria.



The remaining 55 articles were assessed for eligibility criteria. Studies that did not meet the
predefined inclusion criteria were excluded from the review. Ultimately, 13 RCTs were included
in the final synthesis (7, 11, 12, 19-28).

Web of science Scopus PubMed
S (n=42) (n=61) (n=37)
g
g A\ 4 \ 4
= Duplicates removed (n = 15)
(@]
= v
c
o Records screened »|  Aurticles excluded
3 (n =125) (n =70
c
9
S ; No full 2
< Full-text articles _Ng ;C.I'Ee();tfnlg )
3 - =
= —>
g assessed (n = 55) -Intervention did not
S meet (n = 35)
= -Review (n=4)
@) v
Eligible studies in
qualitative
synthesis
= (n=13)
E v
= Eligible studies in
guantitative
synthesis
(n=4)

Figure 1-.PRISMA diagram illustrating the flow of information through different phases of the review.
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3.1 Study characteristics

13 RCTs involving 662 participants were included in the review (7, 11, 12, 19-28). The mean
age of participants was ranged from 18 to 65 years. Most individuals had a confirmed diagnosis
of the DQT.

The interventions evaluated across the included studies encompassed a wide range pf
conservative treatment modalities, including CSI, US, NT, casting, and various forms of
splinting. Each study compared two or three interventions and reported comparative outcomes.
The assessed variables included pain intensity, Finkelstein test outcomes, hand grip strength,
palmar and lateral pinch strength, and upper limb functional status. VAS or a numerical rating
scale (NRS) was used to assess pain, and in some studies, it was reported as_a percentage score
of the Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire.

Upper extremity functional status was evaluated using two versions of the DASH questionnaire:
the DASH and the (Q)DASH. In addition, hand-held dynamometer and pinch gauge were used to
measure the grip and pinch strength, respectively. The duration-of follow-up varied across
studies, ranging from immediate post-intervention assessments.to long-term follow-up periods of
up to one year.

Two studies focused on specific subpopulations. One study evaluated the effectiveness of
conservative interventions in pregnant women aged 25-35 years (25), while another investigated
their responses to those of diabetic compared to_healthy individuals (21).

Based on the nature of the interventions, the.included studies were categorised into four groups.
First, several trials compared splinting alone with another intervention or with no intervention (7,
19, 23). Second, in a subset of studies, 'splinting was provided as a standard baseline treatment to
both groups, with additional interventions-"such as NT, US, Paraffin therapy, or injection-
administered to one group for comparative evaluation (22, 24, 25, 28). Third, some studies,
compared different splint.designs orvariations in splint-wearing duration between groups (7, 11,
12). Finally, the remaining studies compared injection or US therapy directly with splinting as
the primary intervention (20, 21, 26). The general characteristics of the eligible studies are
summarized in Table 2.
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Table 2. Summary of Included Studies

Author (year) | Study Population Intervention Follow-up | Outcomes Main findings
country Design
Avci et al. RCT n =19 wrists of 18 Methylprednisolone Baseline Pain (NI) DQT can be effectively
(2002) (19) Without women, injection (n=9) vs Thumb = 3-week Finkelstein’s test ' managed with a cortisone
Turkey - age range: 20-36 y/o | spica splint (n=10) 6-week injection, whereas splinting
blinding fai . .
ails to provide adequate pain
relief.
Jongprasitkul | RCT n =40, Bandage (n=20) vs |'‘Basgline Pain (VAS), No significant difference in
etal. (2011) | Single- | elastic bandage: neoprene thumb splint | 1-week Lateral and pain or pinch grip between
(27) blind mean age: 53.15 y/o, ' (n=20) 2-week Palmar pinch two conditions.
Thailand neoprene splint;
mean age: 48.38 y/o
Hasan et al. RCT n = 50 pregnant KP + thumb« splint  Baseline Pain (VAS), KP with splinting shows
(2015) (25) Single- | women, immobilisation. (n=25) vs = 1-month Grip strength, promise for treating
Saudi Arabia | blind age range: 25-35 y/o | conventional US-+ thumb Pinch strength pregnancy-related de DQT.
splint immobilisation
(n=25)

Menendez et | RCT n =83, Full-time  splint  wear Baseline PASS, No difference in outcomes
al. (2015) Without | mean age: 50 y/o (n=43) vs as-  7/5-week CES-D scale, between the two splint wear
(12) blinding desired splint wear (n=40) PCS, conditions.
USA Pain (NRS),

Grip strength,

DASH,

Treatment

satisfaction
Awan et al. RCT n = 30, US with thumb spica Baseline Q-DASH, Using a spica splint

6-week
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(2017) (20)
Pakistan

Nemati et al.
(2017) (11)
Iran

Ippolito et al.
(2020) (26)
USA

Senlicki et al.

(2021) (22)
Not available

Karlibel et al.

(2021) (28)
Turkey

Basar et al.
(2021) (21)
Turkey

Das et al.

Without
blinding

RCT
Without
blinding

RCT
Without
blinding

RCT
Without
blinding

RCT
Single-
blind

RCT
Single-
blind

RCT

age range: 31-50 y/o

n = 24 women,
mean age: 49 y/o

n =20,

mean age (CSI
alone): 50 y/o,
mean age (CSI +
immobilization): 42
ylo

n = 36,

mean age (NT
group): 48.5 y/o,
mean age (splint
alone): 46.61 y/o
n=>51,

age range: 18-65 y/o

n = 168 (84 diabetic
& 84 healthy),
mean age:47.8 y/o

n = 60,

splint (n=15) vs US alone
(n=15)

Static long thumb spica
splint vs dynamic long
thumb spica splint

CSl alone (n=9) vs CSI +
immobilization (cast or
splint) (n=11)

NT + thumb spica splint
(n=18) vs thumb spica
splint (n=18)

Paraffin bath- + splint +
exercise (n=26) vs splint +
exercise (N=25)

CSI alone (n=42 diabetic,
n=42 healthy) vs CSI +
forearm-based thumb
splint group (n=42
diabetic, n=42 healthy)

Thumb abduction orthosis

13

Baseline
2-week

Baseline
3-week
6-month

Baseline
1-month
12-month

Baseline
2-week
8-week

Baseline
12-month

Baseline

Muchigan Hand
Questionnaire

Pain (VAS),
DASH,
Lateral and
Palmar pinch
Pain (VAS),
Q-DASH

Pain (VAS),
DHI

Pain (VAS),
Grip strength,
Finger pinch
strength,
Q-DASH,
Quality of life
(Short form-12)
Pain (VAS),
Finkelstein’s
test,

Q-DASH

Pain (VAS),

alongside US is more
effective for managing DQT
than US alone.

The dynamic splint has a
higher patient satisfaction
than the static splint.

No difference.

NT appears effective for pain
management and  hand
function in patients with
DQT.

Paraffin therapy should be
considered as part of
conservative treatment for
DQT.

Using a splint with CSI
improves  outcomes in
healthy individuals but has
no effect in diabetic patients.

Methylprednisolone injection



(2021) (23) Without
India blinding

Dundaretal. | RCT
(2023) (24) Double-
Turkey blind

Mohammadza | RCT
deh et al. Without
(2023) (7) blinding

Iran

age range: 30-50 y/o

n=62,

mean age (sham
group): 37.9 y/o,
mean age (HILT
group): 40.4 y/o

n = 30,
mean age: 46.57 y/o

(n=30) VS
methylprednisolone
injection (n=30)

HILT + short opponens
splint (n=32) vs sham
HILT + short opponens
splint (n=30)

Thumb abduction (n=30)
vs thumb radial abduction
(n=30) vs no splint (n=30)

1-month
3-month
6-month

Baseline
5-week

Immediate
effect

Q-DASH

Pain (VAS),
Q-DASH,
Grip strength,
SF-36

Pain (VAS),
Grip strength,
Lateral and
Palmar pinch

is highly effective, but thumb
abduction orthosis is a viable
alternative.

HILT is a safe, non-invasive
technique that reduces pain
and enhances grip strength in
subjects with DQT.

Splinting the thumb in
palmar  abduction  may
provide greater pain relief.

CES-D scale: Center for Epidemiologic Studies Depression; CSI: corticosteroid injection; DQT: de Quervain tenosynovitis; DHI: Duruoz Hand index; HILT:
high intensity laser therapy; KP: Ketoprofen phonophoresis; NT: neural therapy;<NI: no information; PASS: Pain Anxiety Symptoms Scale; PCS: Pain
Catastrophizing Scale; Q-DASH: quick disabilities of the arm, shoulder, and hand questionnaire; RCT: randomized controlled trial; SF-36: short from-36;
SHAM: placebo intervention; US: ultrasound; VAS: visual analogue scale;
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3.2 Risk of hias assessment

The results of the domain-based RoB assessment were visualised using the RoB VISualization
(robvis) tool (29), as presented in Figure 2a. Two investigators (E-SD and FS-J) independently
evaluated the methodological quality of the 13 included RCTs. Any discrepancies were resolved
through discussion, resulting in full consensus between the investigators.

Overall, one study was classified as “high risk of bias" (19), eight RCTs were judged as having
“some concerns” (12, 20-23, 26-28), and four studies were flagged as having "low risk of bias"
(7, 11, 24, 25). The most common methodological limitations were identified in Domain*2 and
Domain 4.

In contrast, Domain 1 demonstrated the strongest methodological quality, with 12 studies rated
as “low risk of bias” (7, 11, 12, 19, 21-25, 27, 28) and one study assessed  as raising “some
concerns” (26). Similarly, Domain 3 and Domain 5 showed generally favourable ratings, with 11
studies classified as “low risk of bias”. Two studies rated as having “some concerns”. The
overall RoB judgments across the included studies are summarized-and_graphically presented in
Figure 2b.
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Risk of bias domains

Study

000000000000
L O JOIGIOL IOIOL {0}
000000600600 CO0OS
L IO JOIOX JOX X I SO
000000006 OO6OC
[ I ]OIOICI0/0] 00 1O _

Domains: Judgement
D1: Bias arising from the randomization process. )
a D2: Bias due to deviations from intended intervention. . High
D3: Bias due to missing outcome data. - Some concerns
D4: Bias in measurement of the outcome. :
D5: Bias in selection of the reported result. . Low

Bias arising from the randomization process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

0% 25% 50% 75% 100%

b - Low risk D Some concerns - High risk

Figure 2. (a) a summary of risk of bias; and (b) percentages of risk of bias domains.
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3.3 Meta-analysis results of primary outcome: pain intensity

For quantitative synthesis, pain outcomes were analyzed at two clinically relevant time points:
short-term follow-up (1 month) and long-term follow-up (6-12 months). These time points were
selected to maximize comparability across studies. Studies reporting only immediate post-
intervention effect or using non-comparable pain scales or reporting formats were excluded from
the meta-analysis and included solely in the qualitative (narrative) synthesis. This approach
ensured methodological consistency and enhanced the interpretability of pooled estimates
regarding the effectiveness of orthotic interventions in individuals with DQT.

Thumb splinting as a standard baseline treatment: short-term follow-up,(1.month)

Two RCTs (22, 25) evaluated the effectiveness of adjunct conservative interventions- ketoprofen
phonophoresis, US, and NT- combined with thumb splinting on pain intensity. A total of 86
participants were included, with 43 participants participated to the experimental groups and 43 to
the control groups.

Meta-analysis revealed a statically significant reduction in pain favoring the experimental groups
(mean difference: -2.75; 95% CI: -3.21 to -2.29; p<0.001) (Figure 3). A fixed-effects model
using the inverse variance method was applied; ‘as no statistical heterogeneity was detected
between studies (12=0%). These findings indicate that combining thumb splinting with
ketoprofen phonophoresis or NT provides superior short-term pain relief compared to splinting
alone.

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Hasan 2015 0.26 0.45 25 3 438 25 66.8% -2.74[3.30,-2.18] ——
Senlicki 2021 144 09 18 422 147 18 332% -2.78[3.58,-1.98) ——
Total (95% CI) 43 43 100.0% -2.75[-3.21,-2.29] <G
Heterogeneity: Chi*= 0.01, df=1 (P = 0.94); F= 0% t 1

-1 2 0 2 1

Test for overall effect: Z=11.76 (P < 0.00001) Favours [experimental] Favours [control]

Figure 3- The forest plot of pain outcomes at short-term follow-up.

Thumb splinting combined with CSI: long-term follow-up (6—12 months)

Two studies (21, 26) investigated the long-term effects of thumb splinting combined with CSI. In
both trials, all participants received CSI, while only experimental groups were prescribed
additional thumb splinting. The study included a total of 124 participants, with 62 participants in
each group.
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The pooled analysis demonstrated no significant difference in pain reduction between groups at
long-term follow-up (mean difference: -0.34; 95% CI: -1.40 to 0.73; p=0.54) (Figure 4).
Substantial heterogeneity was observed (12 > 50%), suggesting variability in intervention
protocols or patient characteristics across studies.

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Basar 2021 04 06 42 12 1 42 578% -080[1.15,-0.45] L =
Ippolito 2020 14 19 20 1.1 09 20 422% 0.30[-0.62,1.27]
Total (95% Cl) 62 62 100.0%  -0.34[-1.40,0.73]

Heterogeneity: Tau*= 048, Chi*= 478, df=1 (P=0.03), F=73% t t 1 {

il _ -4 -2 0 2 1
Testfor overall effect Z=0.62 (F=0.54) Favours [experimental] Favours [control]

Figure 4- The forest plot of pain outcomes at long-term follow-up.

3.4 Effects of interventions on hand function

Among the 13 included studies, only seven assessed hand function through measurement of grip
strength using instruments such as a hand-held dynamometer and pinch gauge (7, 11, 12, 24, 25,
27, 28). Variations in measurement methods, as-well as inconsistencies in the reporting of hand
function outcomes, precluded the possibility of conducting a quantitative synthesis.

Results from published clinical trials recommends that grip and pinch strength were improved
when subjects with DQT use thumb splints;.however, this effect appears to be highly dependent
on type of splint, period of use, and co-interventions. For instance, the findings of Nemati et al.
(11) and Mohammadzadeh et al. (7) indicated that dynamic or thumb-specific splints may lead to
significant improvements«in grip strength, which may indirectly result in better hand function. In
contrast, Menendez et al. (12) demonstrated that no difference between full-time and as-needed
splint use, highlighting the role of patient compliance and behavioral factors in treatment
effectiveness.

Furthermore, comparisons between splinting and other interventions, such as CSI or
physiotherapy, suggest that splinting alone may have limited efficacy in improving hand function
and is more appropriately considered an adjunctive treatment modality (20, 23).

4. Discussion

This systematic review indicated that the efficacy of orthotic interventions, especially thumb and
wrist splints, in the management of DQT remains associated with some uncertainty, despite their
broad clinical acceptance. Although the overall results showed pain reductions and hand function
improvements compared with control groups, these effects were inconsistent across studies and
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were influenced by concomitant interventions, follow-up duration, and differences in study
design.

While splinting is widely accepted as a key component of conservative management prior to
surgical intervention, the present findings suggest that splint therapy alone may not offer a clear
advantage over other treatment options. In particular, when compared with CSI, some evidence
indicates that injections may result in faster and greater improvement in clinical symptoms.
However, it should be noted that many of these studies were at moderate to high risk of bias.

On the other hand, meta-analytic findings showed that combining splinting with adjunctive
interventions such as ketoprofen phonophoresis or neurotherapy was associated with significant
short-term (1 month) improvements in pain and hand function (22, 25). Nevertheless, these
benefits were not maintained for long-term follow-up. Moreover, combined interventions
involving splinting and CSI did not demonstrate clear superiority .over other treatment
approaches at 6-12 months (21, 26). Overall, the results show that-the benefits of certain
combination therapies may be mainly short-term and symptomatic. rather "than sustained or
disease-modifying.

Based on the available evidence, the selected studies evaluating orthotic interventions for DQT
can be categorized into several subgroups. Overall, thumb splints—regardless of design—did not
show clear superiority over alternative interventions in terms of pain reduction or functional
improvement. Several studies compared thumb splinting with methylprednisolone injections (19,
21, 23, 26), while one study evaluated splinting-against elastic bandaging (27). In these studies,
CSI consistently resulted in greater improvement in clinical symptoms (19, 23). Accordingly,
splinting may be more appropriate for patients with mild symptoms, whereas patients with
moderate to severe disease may benefit from combined treatment approaches, such as splinting
plus CSI, to achieve better pain relief and functional outcomes. Although three of these studies
(19, 23, 27) were rated as some concerns or high risk of bias, their findings were generally
consistent.

Thumb immobilization in.an abducted position is commonly recommended to reduce tendon
strain while preserving hand function (3). The two main positions used in splint design include
palmar and radial~abduction, both of which are widely accepted in clinical practice. However,
some evidence suggests that positioning the thumb in palmar abduction may be associated with
greater pain reduction and better functional outcomes during activity (7). Nevertheless, these
findings are mainly based on studies with small sample sizes; therefore, their generalizability
should be interpreted with caution.

In addition to thumb positioning, splint design may also influence treatment acceptance and
patient adherence. Some studies have reported that dynamic splints, which allow wrist motion,
are associated with greater comfort, reduced functional limitation, and higher patient satisfaction
(11). However, based on insufficient number of RCTs and heterogeneity in intervention designs,
there is still insufficient evidence to demonstrate the definitive superiority of any specific design
over others.
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Another notable finding was the absence of a significant association between splint wearing
duration and treatment outcomes (12). This suggests that the effectiveness of orthotic
interventions may not be necessarily dependent on prolonged use of splinting and may provide
greater flexibility in clinical prescription of wearing time. As a result, the pooled findings should
be interpreted with some caution, as heterogeneity in treatment protocols, variation in splint type
and duration, and limited monitoring of patient adherence in some studies may have influenced
the results. In addition, factors such as symptom severity, concomitant treatments, and individual
characteristics may also play a role in the relationship between wearing duration and clinical
outcomes. Despite these limitations, the findings were mainly derived from articles havingsa low
risk of bias or some concerns, which may support to the robustness of the results«(7, 11, 12).

Several randomized controlled trials used thumb splinting as a standard baseline intervention
across study groups and assessed the effects of additional adjunctive therapies (22, 24, 25, 28). In
a study involving pregnant women, the combination of ketoprofen phoenophoresis with splinting
resulted in greater pain reduction and hand function improvement compared-with conventional
ultrasound therapy (25). Similarly, neurotherapy (22), paraffin therapy.(28), and high-intensity
laser therapy (24), when used in combination with thumb.splinting, demonstrated beneficial
effects on both pain and functional outcomes.

Overall, these findings indicate that splinting may_act as an effective foundational conservative
treatment, which can be further enhanced by the addition of other non-invasive modalities to
achieve improved clinical outcomes.

Limitations

Several limitations should be acknowledged. Outcome measures and reporting methods varied
considerably, necessitating exclusion-of.some trials from quantitative synthesis. Furthermore,
heterogeneity in splint design, duration of wear, and combination therapies limited data pooling
and may have influenced effect estimates. As a result, the pooled findings should be interpreted
with some caution.

Conclusions

Overall, the: findings of this systematic review and meta-analysis show that orthotic
interventions, -particularly thumb splints, may be effective to reduce pain and improve hand
function in-subjects with DQT, especially in the short term. However, the current evidence does
not demonstrate a clear superiority of splinting over other conservative treatment modalities, and
its effectiveness appears to be influenced by splint design, concomitant interventions, and
treatment protocols. In addition, the observed heterogeneity across studies, variations in orthotic
design, and methodological limitations reduce the certainty and generalizability of the findings.
Therefore, although splinting can be considered as a part of conservative modality, the available
evidence is insufficient to make firm recommendations regarding the optimal type or application
protocol. Well-designed RCTs are needed to further clarify the role of orthotic interventions in
clinical practice.
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