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Abstract

IMPORTANCE There is a plethora of treatment options for patients with de Quervain tenosynovitis
(DQT), but there are limited data on their effectiveness and no definitive management guidelines.

OBJECTIVE To assess and compare the effectiveness associated with available treatment options
for DQT to guide musculoskeletal practitioners and inform guidelines.

DATA SOURCES Medline, Embase, PubMed, Cochrane Central, Scopus, OpenGrey.eu, and
WorldCat.org were searched for published studies, and the World Health Organization International
Clinical Trials Registry Platform, ClinicalTrials.gov, The European Union Clinical Trials Register, and
the ISRCTN registry were searched for unpublished and ongoing studies from inception to
August 2022.

STUDY SELECTION All randomized clinical trials assessing the effectiveness of any intervention for
the management of DQT.

DATA EXTRACTION AND SYNTHESIS This study was prospectively registered on PROSPERO and
conducted and reported per Preferred Reporting Items for Systematic Reviews and Meta-Analyses
Extension Statement for Reporting of Systematic Reviews Incorporating Network Meta-analyses of
Health Care Interventions (PRISMA-NMA) and PRISMA in Exercise, Rehabilitation, Sport Medicine
and Sports Science (PERSIST) guidance. The Cochrane Risk of Bias tool and the Grading of
Recommendations, Assessment, Development, and Evaluations tool were used for risk of bias and
certainty of evidence assessment for each outcome.

MAIN OUTCOMES AND MEASURES Pairwise and network meta-analyses were performed for
patient-reported pain using a visual analogue scale (VAS) and for function using the quick disabilities
of the arm, shoulder, and hand (Q-DASH) scale. Mean differences (MD) with their 95% CIs were
calculated for the pairwise meta-analyses.

RESULTS A total of 30 studies with 1663 patients (mean [SD] age, 46 [7] years; 80% female) were
included, of which 19 studies were included in quantitative analyses. From the pairwise meta-
analyses, based on evidence of moderate certainty, adding thumb spica immobilization for 3 to 4
weeks to a corticosteroid injection (CSI) was associated with statistically but not clinically significant
functional benefits in the short-term (MD, 10.5 [95% CI, 6.8-14.1] points) and mid-term (MD, 9.4
[95% CI, 7.0-11.9] points). In the network meta-analysis, interventions that included
ultrasonography-guided CSI ranked at the top for pain. CSI with thumb spica immobilization had the
highest probability of being the most effective intervention for short- and mid-term function.

(continued)

Key Points
Question What treatment modalities

for de Quervain tenosynovitis are

associated with better outcomes

compared with other treatments?

Findings This systematic review and

network meta-analysis of 30 studies

with 1663 patients found that adding

thumb spica immobilization to a local

corticosteroid injection was associated

with significant pain-relieving and

functional benefits. Administering the

corticosteroid injection using

ultrasonographic guidance was

associated with greater pain reduction

than conventional injections.

Meaning These findings suggest that

patients with de Quervain tenosynovitis

should receive a local corticosteroid

injection with thumb spica

immobilization for 3 to 4 weeks as first-

line treatment.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE This network meta-analysis found that adding a short period of
thumb spica immobilization to CSI was associated with statistically but not clinically significant short-
and mid-term benefits. These findings suggest that administration of CSI followed by 3 to 4 weeks
immobilization should be considered as a first-line treatment for patients with DQT.

JAMA Network Open. 2023;6(10):e2337001. doi:10.1001/jamanetworkopen.2023.37001

Introduction

De Quervain tenosynovitis (DQT) is a stenosing overuse condition of the synovial sheath of the first
extensor compartment of the wrist affecting the extensor pollicis brevis (EPB) and abductor pollicis
longus tendons.1 The exact pathophysiology of DQT is unknown, but it appears to be related to
thickening of the tendon sheath and the overlying extensor retinaculum, as well as thinning and
degeneration of the affected tendons.2 Involvement of inflammation remains controversial but
intrinsic degeneration due to overuse appears to be the most likely mechanism.3 Possible
associations have been made between a separate, septated EPB subcompartment and DQT;
however, increasing evidence suggests that this is probably a normal anatomical variant.4 DQT
manifests with pain and tenderness over and proximal to the radial styloid, and while its diagnosis is
predominantly clinical, imaging modalities, such as ultrasonography and magnetic resonance
imaging, can be useful where there is diagnostic uncertainty.1

Definitive guidelines for the management of DQT do not exist. In the published consensus
statement from the European HANDGUIDE study,1 all experts who participated agreed that all
patients with DQT should be given instructions about activity, function, and pain and these should be
accompanied by 1 or more of the following interventions: nonsteroidal anti-inflammatory drugs
(NSAIDs), splinting, corticosteroid injection (CSI), and surgery.1 The intervention should be chosen
based on severity, duration of DQT, and previous treatments given. Consensus was reached on a
therapeutic hierarchy, which starts with instructions plus NSAIDs and finishes with surgery.1

An increasing number of treatment options for DQT is becoming available, such as hyaluronic
acid injections, extracorporeal shockwave therapy, acupuncture, ultrasonographic therapy, and laser
therapy, all with limited evidence on their effectiveness. Therefore, management decisions can be
challenging, given the several available treatment modalities and their possible combinations. Our
aim was to present the highest quality of evidence on the comparative effectiveness associated with
available interventions for DQT to facilitate clinical practice decisions and contribute to future
guidelines.

Methods

This systematic review and network meta-analysis was registered on PROSPERO (registration No.
CRD42022346986). This study is reported following the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Extension Statement for Reporting of Systematic Reviews Incorporating
Network Meta-analyses of Health Care Interventions (PRISMA-NMA) and PRISMA in Exercise,
Rehabilitation, Sport Medicine and Sports Science (PERSIST) reporting guidelines. Outcomes of
interest were patient-reported pain, assessed using a visual analogue scale (VAS; range, 0-10; higher
score indicates worse pain),5 and function, assessed using the quick disabilities of the arm, shoulder,
and hand (Q-DASH) scale (range, 0-80; higher score indicates worse function).6

We searched Medline, Embase, PubMed, Cochrane Central, Scopus, OpenGrey.eu, and
WorldCat.org for published studies, and we searched the WHO International Clinical Trials Registry
Platform, ClinicalTrials.gov, European Union Clinical Trials Register, and ISRCTN registry for
unpublished and ongoing studies from inception to August 2022 (Figure 1). The Cochrane Risk of
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Bias (ROB) tool7 and the Grading of Recommendations, Assessment, Development, and Evaluations
(GRADE) tool8 were used for risk of bias and certainty of evidence assessment for each outcome.
Complete details on eligibility criteria, the literature search, data extraction, data handling, protocol
deviations, and risk of bias and strength of evidence assessments are provided in the eMethods in
Supplement 1.

Statistical Analysis
The Review Manager software version 5 (RevMan) was used to calculate pooled mean differences
(MDs) with 95% CIs and generate forest plots for pairwise meta-analyses and their accompanying
heterogeneity tests (χ2 and I2) and P values. Stata software version 16.1 (StataCorp) with multivariate
random-effects meta-regression was used for network meta-analyses. Statistical significance was
set at 2-sided P < .05. Data were analyzed from August 2022 to June 2023.

Results

A total of 37 studies9-45 were initially found to be eligible. Of those, 7 studies9-15 did not include 1 of
our predefined outcome measures or included patients with conditions other than DQT and did not
analyze data separately and were therefore excluded (Figure 1). A total of 30 studies17-46 with 1663
patients (mean age [SD] age, 46 [7] years; 80% female) were included in further data collection.
eTable 1 in Supplement 1 summarizes the patient, intervention, comparator, and outcome
characteristics and the individual findings of these studies for pain and function, as well as the results
of our pairwise meta-analyses where pooling of studies was possible. There was a total of 25
treatment comparisons. Study publication year ranged from 2009 to 2022. eTable 2 in Supplement 1
shows the risk of bias assessment results of the ROB assessment. Of 19
studies16-19,21,24-27,29,35-39,41-43,45 that participated in quantitative analyses (pairwise or network
meta-analyses), 1 study was of low ROB and 8 studies were of high overall ROB, while the remaining
10 studies were rated as having some concerns (eTable 2 in Supplement 1).

Pairwise Meta-Analyses
Figure 2 illustrates the results of the pairwise meta-analyses of comparisons that were based on
either moderate or high certainty of evidence, with their forest plots and accompanying statistical
heterogeneity tests. eFigures 2 through 7 in Supplement 1 show the forest plots of the pairwise meta-
analyses of comparisons that were based on low or very low certainty of evidence. eTable 3 in
Supplement 1 summarizes the certainty of evidence assessment process for all pairwise meta-
analyses. Information on complications is provided in the eAppendix in Supplement 1.

Figure 1. Flowchart of Study Selection Process

4467 Records identified through database searching

37 Full-text articles assessed

30 Included in qualitative synthesis

19 Included in meta-analyses

4430 Excluded for not meeting eligibility requirements

7 Excluded
6 Did not include predefined outcome measure
1 Included patients with other conditions
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CSI Plus Thumb Spica Immobilization vs CSI Alone
Among 4 studies25,35,37,42 in this meta-analysis; 1 was of high overall ROB and 3 were of some
concerns of ROB. Postinjection immobilization was for either 3 weeks25,35 or 4 weeks,37,42 in a
cast,25,37 a splint,42 or either.35 For both short-term and mid-term pain, the group that included
immobilization was associated with statistically but not clinically significant improvements in VAS
scores (short-term MD, 1.3 [95% CI, 0.4-2.1] points; I2 = 86%; 3 studies25,35,37; 207 participants; very
low certainty of evidence; mid-term MD, 1.2 [95% CI, 0.3-2.2] points; I2 = 93%; 4 studies25,35,37,42;
289 participants; very low certainty of evidence). The benefits of adding immobilization to CSI were
also evident for short-term and mid-term function based on Q-DASH scores, and this was also
statistically but not clinically significant (short-term MD, 10.5 [95% CI, 6.8-14.1] points; I2 = 0%; 3
studies25,35,37; 207 participants; moderate certainty of evidence; mid-term MD, 9.4 [95% CI, 7.0, 11.9]
points; I2 = 0%; 4 studies25,35,37,42; 289 participants; moderate certainty of evidence).

Ultrasonography-Guided CSI vs Conventional CSI
Two studies21,38 with some concerns in their overall ROB assessments were pooled for the
comparison of ultrasonography-guided vs conventional CSI. For short-term pain VAS scores,
although the pooled outcome favored the ultrasonography-guided group at clinical significance, this
was not statistically significant due to a very wide CI (MD, 2.1 [95% CI, −0.5 to 4.6] points; I2 = 91%;
2 studies21,38; 92 participants; very low certainty of evidence).

Open Surgery With Transverse Incision vs Longitudinal Incision
Two studies19,26 of overall high ROB were pooled for the comparison of transverse vs longitudinal
incision for open surgery. Despite the large ORs for total complications (OR, 6.8 [95% CI, 0.9 to 48.1];
I2 = 64%; 2 studies19,26; very low certainty of evidence) and superficial radial nerve injury (OR, 7.7
[95% CI, 0.9, 64.0]; I2 = 0%; 2 studies19,26; very low certainty of evidence) in favor of longitudinal
incisions, these did not reach statistical significance due to very wide CIs. The incidence of
hypertrophic scar was similar between incision types (OR 2.0 [95% CI, 0.4-10.8]; I2 = 47%; 2
studies19,26; very low certainty of evidence).

Figure 2. Results of Pairwise Meta-Analysis of Function Outcomes of Corticosteroid Injection (CSI) Plus Thumb Spica Immobilization vs CSI Alone
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Function outcomes were assessed using the quick disabilities of the arm, shoulder, and hand scale (range, 0-80; higher score indicates worse function).6 Short-term outcomes were
defined as 0 to 12 weeks; mid-term, 13 weeks to 12 months. Each square represents the point estimate of the result of that study; size of square is proportional to the contribution of
the study to the overall result, dependent on the population size and SD. Whiskers indicate 95% CIs. The diamond represents the combined point estimate and 95% CI.
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Network Meta-Analyses
A total of 17 studies16-18,21,24,25,27,29,35-39,41-43,45 were included in network meta-analyses, which were
performed separately for short-term pain (15 studies16-18,21,24,25,27,29,35-39,41,43,45; 14 interventions),
mid-term pain (9 studies17,18,25,27,35,37,41-43; 7 interventions), short-term function (8
studies24,25,27,35-37,41,43; 7 interventions), and mid-term function (6 studies25,27,35,37,41,42; 3
interventions). eFigures 17 through 20 in Supplement 1 show the comparative treatment class effects
for short-term pain, mid-term pain, short-term function, and mid-term function. eTables 4 through
7 in Supplement 1 represent the summary of findings of the network meta-analyses, comparing all
included interventions with the reference comparator (conventional CSI) for each outcome at each
follow up time period.

Short-Term Pain
For pain at 0 to 12 weeks, the most effective interventions were ultrasonography-guided CSI in EPB
compartment only (where there is subcompartmentalization), ultrasonography-guided CSI injection
plus delayed injection of hyaluronic acid, ultrasonography-guided CSI injection plus delayed injection
of normal saline, neural therapy (local anesthetic therapy directed at the autonomic nervous system)
plus thumb spica splint, and extracorporeal shockwave therapy plus thumb spica splint. Of these,
ultrasonography-guided CSI in EPB compartment only (where there is subcompartmentalization)
had the highest probability (22%) of being the most effective. Placebo injection (normal saline) had
the highest probability of being the least effective, followed by as-decided thumb spica splint wear
and full-time thumb spica splint wear. Figure 3 details the network map, the network forest plots,
and the rank bar graphs for short-term pain.

From the combined direct and indirect comparisons neural therapy plus thumb spica splint,
extracorporeal shockwave therapy plus thumb spica splint, and ultrasonography-guided CSI were
each found to be clinically and statistically significantly superior to thumb spica splint alone.
Additionally, ultrasonography-guided CSI was superior to conventional CSI, and conventional CSI
with or without thumb spica, ultrasonography-guided CSI with or without delayed injection of normal
saline or hyaluronic acid, neural therapy plus thumb spica splint, ultrasonography-guided CSI in EPB
compartment only or in both compartments (where there is subcompartmentalization), and
ultrasonography-guided CSI were each superior to placebo saline injection alone (eFigure 17 in
Supplement 1).

Mid-Term Pain
Neural therapy plus thumb spica splint ranked at the top as having the highest probability of being
the most effective intervention for pain at 13 to 52 weeks, followed by conventional CSI plus thumb
spica immobilization. Thumb spica splint and thumb spica cast had the highest probabilities of being
the least effective interventions. eFigures 8 through 10 in Supplement 1 show the network map, the
network forest plots, and the rank bar graphs for short-term pain. Out of all combined direct and
indirect comparisons, only the comparison between neural therapy plus thumb spica splint vs thumb
spica splint alone was statistically and clinically significant, favoring the neural therapy (eFigure 18 in
Supplement 1).

Short-Term Function
Conventional CSI plus thumb spica immobilization had the highest probability of being the most
effective intervention for function at 0 to 12 weeks, followed by acupuncture. Thumb spica splint had
the highest probability of being the least effective. eFigures 11 to 13 in Supplement 1 show the
network map, the network forest plots, and the rank bar graphs for short-term pain.

From the combined direct and indirect comparisons, conventional CSI plus thumb spica
immobilization was clinical and statistically superior to thumb spica cast and thumb spica splint with
full-time wear or as-decided wear (eFigure 19 in Supplement 1).
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Figure 3. Effectiveness of Interventions for de Quervain Tenosynovitis for Short-Term Pain
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Mid-Term Function
Of 3 included interventions, conventional CSI plus thumb spica immobilization had the highest
probability of being the most effective intervention and thumb spica splint had the highest
probability of being the least effective for function at 13 to 52 weeks. eFigures 14 to 16 in
Supplement 1 show the network map, the network forest plots, and the rank bar graphs for short-
term pain. There were no combined direct and indirect comparisons that produced both statistically
and clinically significant results (eFigure 20 in Supplement 1).

Discussion

This is systematic review and network meta-analysis on the management of DQT is the largest of its
kind to date, to our knowledge. We found through direct comparisons that adding thumb spica
immobilization for 3 to 4 weeks to a CSI was associated with benefits for pain and function in the
short- and mid-term. While these differences were statistically significant, they did not reach clinical
significance due to our predefined minimal clinically important differences for pain and function.
Our results were based on low certainty of evidence for pain and moderate certainty of evidence for
function; therefore, only function-related recommendations for clinical practice can be considered
strong. In the network meta-analysis for short-term pain, interventions that included
ultrasonography-guided CSI ranked at the top. Placebo injection (normal saline), and thumb spica
immobilization alone (splint or cast) had the highest probability of being the least effective
interventions. Data for promising treatments that ranked high in the network meta-analyses, such as
neural therapy and extracorporeal shockwave therapy, originated from single studies of high overall
ROB; therefore, recommendations for their use cannot be made at this point.

Surgical interventions were not eligible for inclusion in pairwise meta-analyses, since no
comparison of the same 2 interventions was assessed by any more than 1 study. Additionally, they
could not be included in the network meta-analyses because the studies that assessed surgical
interventions did not include any of the other interventions that already participated in our network.
The RCT by Kang et al22 compared open and endoscopic surgical release for DQT and found better
short-term outcomes in the open release group but similar mid-term outcomes. The endoscopic
group also had fewer superficial radial nerve complications and greater scar satisfaction.22 The RCT
by Lu et al32 demonstrated possible additional benefits of adding a platelet-rich plasma injection to
open surgical release for DQT at mid-term follow-up.32 A 2019 study by Kim et al34 showed that a
dorsoulnar incision of the retinaculum did not have better outcomes compared with a midline
incision and neither did postoperative immobilization. A 2016 study by Kumar26 compared
longitudinal and transverse incisions in patients with DQT and found that the latter had a greater
number of total complications, including superficial radial nerve injury, vein injury and scar
hypertrophy. Similarly, in a 2011 RCT, Abrisham et al19 found that transverse incisions were associated
with a greater total number of complications than longitudinal incisions. Finally, an RCT44 comparing
pulley release vs pulley reconstruction found no difference in clinical outcomes between groups. In
a systematic review,46 surgical release for DQT has been shown to be highly effective, associated
with full resolution of symptoms in up to 95% of patients; however, due to its potential
complications, especially injury to the superficial radial nerve, it should be reserved for patients for
whom nonsurgical treatment has failed.

The overall incidence of a separate EPB subcompartment within the first extensor
compartment has been reported to be as high as 80%, with up to 90% of patients experiencing DQT
and 70% of asymptomatic patients having a separate EPB.47 This high incidence implies that this
should perhaps be regarded as an expectant anatomical component of the normal wrist rather than
a variant. An association between this separate subcompartment and EPB acting as a thumb
interphalangeal joint extensor has also been reported.48 Some researchers have speculated that DQT
is secondary to EPB entrapment alone, as evidence suggests that surgically releasing the septated
EPB subcompartment only and administering ultrasonography-guided CSI into the EPB
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subcompartment only are as effective as release of the subcompartment and the first extensor
compartment sheath plus CSI into both the subcompartment and the main first extensor
compartment.45,49 Indeed, CSI into the EPB subcompartment alone ranked among the top
interventions in our network meta-analysis for short-term pain.45 Finally, a more dorsal incision to the
extensor retinaculum has been recommended to avoid tendon subluxation, or even a partial excision
of the extensor retinaculum to prevent reannealing of the retinaculum and recurrent symptoms;
however, there is currently no convincing evidence to support these recommendations.34,50

Although oral NSAIDs have been recommended as first-line treatment for DQT, their use is not
supported by the existing literature.1 An RCT by Ansari11 found that treatment of DQT with NSAIDs,
splinting, and local application of ointment had much worse outcomes in terms of treatment success
at 1 and 2 weeks compared with a CSI. Another RCT14 comparing CSI with or without oral NSAID
found no additional benefits associated with the use of the NSAID. Finally, an RCT51 that was
published after we performed our literature search and was therefore not included in our study found
that a CSI was more effective for pain, function, and grip strength at 6 weeks than an NSAID injection.

The findings of previously published systematic reviews of RCTs were largely limited by
inadequate evidence. An early Cochrane review52 only included 1 RCT of CSI vs thumb spica
immobilization in pregnant or postpartum patients, and the superiority of the CSI could not be
generalized to the wider population. Similarly, a systematic review53 on surgical outcomes for DQT
was unable to make any useful conclusions for pain or function since only 3 studies were eligible for
inclusion. Another systematic review54 of 2 RCTs found that CSI was more effective than splinting. A
study by Cavaleri et al55 showed that both thumb spica immobilization, acupuncture, and CSI were
associated with improved pain and function but CSI plus orthoses interventions were the most
effective, which is in agreement with our results. A systematic review46 of all study types found that
surgery for DQT was effective in up to 95% of patients, and there were no differences in outcomes
or complications among different types of surgery and incision. Finally, a study by Huisstede et al56

reported moderate evidence for the effectiveness of CSI in DQT in the very short-term, and for
adding splinting to CSI in the short- and mid-term.

Based on our findings, we recommend that clinicians offer patients with DQT of any chronicity
a conventional CSI at first contact. This should be supplemented with thumb spica immobilization for
3 to 4 weeks in the form of a full-time (minus grooming and simple daily range-of-movement
exercises) thumb spica splint that includes the wrist and the thumb metacarpophalangeal joint but
not the thumb interphalangeal joint. If the symptoms persist 3 to 4 months later, we recommend that
a diagnostic ultrasonographic scan is performed, at which point a further ultrasonography-guided
CSI can be administered on confirmation of the diagnosis of DQT. This should also be supplemented
with a thumb spica splint for 3 to 4 weeks. If this does not result in resolution of symptoms within 3 to

Figure 4. Suggested Treatment Algorithm for de Quervain Tenosynovitis (DQT)

Clinical diagnosis of DQT

Conventional CSI at first contact plus thumb spica for 3-4 wk

Ultrasound for definitive diagnosis

US-guided CSI at time of diagnostic US scan plus
thumb spica for 3-4 wk

Further examination and imaging (MRI)

Consider surgical release after discussion with patient

Ongoing symptoms
3-4 mo later

DQT diagnosis
confirmed 

No evidence of DQT
on US

Ongoing symptoms
3-4 mo later

CSI indicates conventional corticosteroid; MRI,
magnetic resonance imaging; US, ultrasonography.
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4 months, then surgical release is recommended. No definitive recommendations can be provided
for the type of surgery or type of incision due to inadequate evidence. All patients should be warned
about complications of surgery as part of the informed consent process, especially injury to the
superficial radial nerve and its consequences. At all stages of treatment, advice about lifestyle
modifications should be provided to limit overuse of the affected tendons. Figure 4 illustrates our
recommended management pathway.

Limitations
Our study has some limitations. Chronicity of the condition, which could influence effectiveness of
interventions, was not considered and neither was type, number, or dose of CSIs. Similarly,
simultaneous consumption of NSAIDs was not controlled for, as the included studies did not provide
relevant data. Additionally, not all interventions were available for participation in all networks;
specifically surgical interventions could not be included in any quantitative analyses for pain and
function. Furthermore, the diagnostic criteria of some studies may have been inadequate, having
only included the Finkelstein test. However, we did include all eligible studies that derived from a
thorough literature search and combined data appropriately in quantitative analyses that included a
network meta-analysis. Additionally, we performed detailed ROB and certainty of evidence
assessments for each outcome separately.

Conclusions

In this systematic review and network meta-analysis of RCTs, we found that adding a short period of
thumb spica immobilization to a CSI was associated with significant benefits and administering the
CSI with ultrasonographic guidance was associated with superior results compared with
conventional CSI. CSI with thumb spica immobilization had the highest probability of being the most
effective treatment for function and also ranked very highly for pain relief among treatments in
analyses. Therefore, we recommend the use of CSI with thumb spica immobilization for 3 to 4 weeks
as first-line treatment for patients with DQT. Surgery should be used only when nonsurgical
management fails. Further research should take into account chronicity of the condition, as this may
influence effectiveness of specific interventions, and NSAIDs should both be assessed as a
management option for DQT, with or without thumb spica immobilization, and controlled for in
studies where other interventions are assessed. Finally, more high-quality RCTs should be conducted
to investigate the potential benefits of administering CSIs with ultrasonographic guidance and
comparing different surgical approaches so that conclusions can be made with higher certainty of
evidence.
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