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Local Corticosteroid Injection Versus Open Surgical
Release in De Quervain Tenosynovitis: A Prospective Non-

Randomized Comparative Study
Saad Riaz', Osama ljaz?, Abdur Rehman?®, Talha Farooq®, Ali Asad Ullah®

Abstract

Objective: De Quervain tenosynovitis is a frequent cause of radial-sided wrist pain in
clinical practice and is a stenosing tendinopathy involving the first dorsal extensor
compartment of the wrist. Corticosteroid injection and surgical release are widely used
for its treatment; however, there is a lack of comparative evidence on the effectiveness
of these treatments in a real clinical setting.

Methodology: In this prospective, non-randomised, single-centre comparative study
(ClinicalTrials.gov: NCT07683429), 100 patients with clinically diagnosed De Quervain
tenosynovitis who failed to respond to initial conservative treatment were enrolled.
Forty-nine patients were allocated to corticosteroid injection (CSI), and 51 to open
surgical release (OSR) treatment, based on the investigators' clinical judgment and
patient choice. The Visual Analogue Scale (VAS, 0-10) was used to measure pain
severity at baseline, 1 month, and 6 months after the intervention. Independent samples
t-tests were used to compare the differences between groups, and a linear mixed-effects
model was used to model pain trajectories over time. The normality of continuous
variables was checked before parametric analysis using the Shapiro-Wilk test. A trained
assessor blinded to the treatment allocation performed the VAS assessments at follow-

up.

Results: Most of the cohort (72%) were women, and the mean age was 36.7 + 8.0 years.
There were no significant differences in age or sex between the two groups; however,
the VAS scores were slightly higher in the surgical group (8.71 + 1.06) than in the CSI
group (8.27 = 0.97; p = 0.033) at baseline. The surgical release group had significantly
lower pain scores at 1 month (1.49 £ 0.78) than the CSI group (3.22 + 1.07; p <0.001).
This difference persisted and widened at six months (surgical: 0.59 + 0.57 versus CSI:
2.88 £1.18; p <0.001). There was a significant group X time interaction (p < 0.001) for
the linear mixed-effects modelling for pain scores over follow-up, indicating that the
surgical release group had greater and more lasting reductions in pain. No significant
complications were observed in either group.

Conclusion: Corticosteroid injection and open surgical release are effective treatments
for De Quervain tenosynovitis. Surgical release was more effective and long-lasting in
relieving pain, particularly in cases of chronic or intractable pain. However,
corticosteroid injection remains a minimally invasive first-line treatment. Treatment
decisions should be based on the severity of symptoms, patient preference, and available
resources.

Keywords: De Quervain tenosynovitis; corticosteroid injection; surgical release; visual
analog scale; prospective non-randomized comparative study.

Introduction

Tenosynovitis of the tendon sheaths of the abductor pollicis longus and extensor pollicis
brevis, known as De Quervain tenosynovitis (DQT), was first described by the Swiss
surgeon Fritz de Quervain in 1895. It is more common in people whose work or home
activities require repeated actions of the thumb, such as using the ulnar wrist deviation,
which is more common among women doing housework and caregiving activities. At its
most basic, DQT is an inflammatory process that causes the tendons of the abductor
pollicis longus (APL) and extensor pollicis brevis (EPB) to become inflamed in the first
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dorsal extensor compartment of the wrist under the extensor retinaculum in the area of the fibro-osseous tunnel."? The
exact pathophysiological mechanism remains unclear, but most agree that the process involves progressive thickening
of the tendon sheath and overlying retinaculum, causing their mechanical impingement and pain, while there are
degenerative changes within the tendon substance itself.>*

There are both conservative and operative strategies for managing DQT. First-line treatment involves activity
modification, thumb spica splinting, non-steroidal anti-inflammatory drugs (NSAIDs), and local corticosteroid
injection(CSI).> While surgical decompression and CSI are well established, the literature on the comparison of the
long-term outcomes is inconsistent, with some studies showing similar results and others favouring one treatment
modality over the other.® The relative benefits of each treatment were clinically significant. Both corticosteroid
injection and surgical release are minimally invasive outpatient procedures with good short-term success in many
patients; however, surgical release (which carries the inherent risks associated with an operative procedure) is a more
permanent anatomic decompression with high long-term success rates. The fact that one modality is more likely to
provide long-term pain relief and in what clinical situations is of direct relevance to practitioners treating this
condition.

This study aimed to prospectively compare pain outcomes between corticosteroid injection and open surgical release
in a group of patients with clinically diagnosed DQT who were unresponsive to conservative treatment to guide
treatment decisions based on evidence.

Methodology

This prospective non-randomised comparative study was performed in a single tertiary care centre to evaluate pain
relief in patients with De Quervain tenosynovitis treated with either CSI or open surgical release. There was no formal
randomisation, but treatment assignment was made in collaboration between the treating physician and the patient
based on clinical judgement regarding the severity of symptoms, patient preference, and individual clinical history.
The study was approved by the Institutional Review Board (IRB number: 1302) and was conducted in compliance
with the Declaration of Helsinki. This study was retrospectively registered in ClinicalTrials.gov (NCT07683429).
Patients were followed up for 6 months. Patients were recruited, and data were collected from March 2023 to April
2025. All participants provided informed consent before enrolment. Patients were consecutively recruited from the
Rawalpindi Teaching Hospital, Rawalpindi outpatient department. The treating clinician of eligible patients who had
failed to improve after conservative treatment for at least 4 weeks approached them to participate during their clinic
visit when they presented with symptoms of DQT. To reduce possible bias, predetermined inclusion and exclusion
criteria were used, and an objective assessment of outcomes was performed. However, because the subjects were not
randomly assigned, selection bias cannot be ruled out.

A formal a priori sample size calculation was not performed before enrolment. A total of 100 patients was determined
by feasibility, based on the volume of eligible patients presenting to the institution during the study period, consistent
with sample sizes reported in comparable non-randomised studies of De Quervain's tenosynovitis. The observed
between-group effect sizes are reported transparently to facilitate sample size planning for future confirmatory
research in this field.

Patients were included if they had a clinical diagnosis of DQT, were aged 18—70 years, were male or female, and
experienced pain that affected their activities of daily living. Patients were excluded if they had concurrent
inflammatory arthropathy (e.g., RA or gout), a history of previous wrist injury, previous surgical or injection treatment
for DQT, or any coexisting upper limb pathology (rotator cuff, epicondylitis, carpal tunnel syndrome).
Corticosteroid Injection: The CSI group of eligible patients received 1 mL of triamcinolone acetonide (40 mg/mL)
and 1 mL of 1% lidocaine directly into the first dorsal extensor compartment under strict aseptic conditions. Ultrasound
was not used.

Surgical Release: In the surgical group, patients underwent open decompression of the first dorsal compartment under
local or regional anaesthesia. This included a longitudinal incision extending over the radial styloid, careful dissection
and release of the fibro-osseous sheath overlying the APL and EPB tendons, and non-absorbable suturing of the
wound.

The two groups were treated identically postoperatively: a thumb spica splint for two weeks and no load-bearing
activities using the thumb and hand for four to six weeks.

The main outcome was pain intensity, measured using the visual analogue scale (VAS, scored 0 to 10). This was
recorded three times: at baseline (before treatment), one month later, and six months after the intervention.
Measurement bias was minimised by having VAS assessments at follow-up performed by a trained assessor blinded
to treatment allocation. The VAS is valid and reliable for measuring pain in musculoskeletal conditions, with a
minimum clinically important difference (MCID) of approximately 1.5 points. It has been widely used for the study
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of hand and wrist conditions, such as De Quervain tenosynovitis, and has high test—retest reliability and sensitivity to
clinical change. The secondary variables assessed at baseline were patient age and sex to describe the study sample
and assess potential confounding factors. All adverse events were recorded clinically during the follow-up period.
Demographic information and VAS scores were obtained at baseline. Participants were followed up either with a pre-
arranged clinic visit or by a structured telephone interview at 1 and 6 months by trained research staff. All data were
recorded in a safe and secure electronic database with systematic quality checks for completeness and accuracy.

All data were entered into a secure electronic database immediately after each patient encounter. Before the analysis,
two independent researchers checked the dataset for completeness and accuracy. We confirmed the completeness of
the data at both follow-up time points. Complete outcome data were available for all 100 enrolled patients at one-
month and six-month follow-up, and no imputation procedures were required. We identified outliers by visually
inspecting boxplots and addressed them individually in consultation with the study team.

Baseline characteristics were presented separately for each treatment group. All data are presented as mean + standard
deviation (SD) for continuous variables and frequency and percentage for sex (categorical). Independent samples t-
tests and chi-square tests were used to identify differences between groups at baseline for continuous and categorical
variables, respectively.

Pain trajectories across the three time points were examined using a linear mixed-effects model, which appropriately
accounted for the within-subject correlation inherent in repeated measures data. Fixed effects for the treatment group
(CSI versus surgical release), time point (baseline, 1 month, 6 months), and group x time were included in the model.
The random intercept was chosen for each participant, and an unstructured covariance matrix was specified to model
the residual covariance structure. Restricted maximum likelihood (REML) was used to estimate the parameters.
Residual diagnostic plots were used to assess the model fit. The interaction term (group X time) was the main
inferential target. Estimated marginal means with 95% confidence intervals (ClIs) were reported, and pairwise post
hoc multiple testing corrections were performed using Bonferroni correction. Cohen's d was used to quantify the effect
sizes for pairwise between-group differences.

Mixed model analysis was used for exploratory subgroup analyses by sex and age (<50 years or >50 years), where
cell size allowed. Independent t-tests were also performed to compare the pain reduction from baseline to each follow-
up point between groups.

The significance level for all hypothesis tests was o = 0.05, and they were two-sided. Multiple comparison correction
was performed using the Bonferroni method. All analyses were performed using complete case analysis. All primary
analyses were performed on continuous outcome measures that remained on the original scale. The VAS was ordinally
scaled, but was analysed as a continuous variable, as is the convention in musculoskeletal clinical research, and was
found to be normally distributed after Shapiro-Wilk testing. IBM SPSS Statistics version 28.0 was used for all the
analyses. Reporting followed the TREND guidelines for non-randomised evaluations (a completed TREND checklist
is attached as an additional file).

Results

Participant Characteristics

One hundred and twelve patients were evaluated for eligibility. Of the 12, 7 did not meet the inclusion criteria (4
with concurrent inflammatory arthropathy, 3 receiving prior treatment for DQT), and 5 refused to participate. A total
of 49 patients were allocated to the corticosteroid injection (CSI) group and 51 to the open surgical release group.
All 100 enrolled patients were followed up at 1 and 6 months and were included in the final analysis. The cohort
population was mostly female (72%). The average age of the total sample was 36.72 years (standard deviation (SD)
= 8.043 years, range 21-55 years), and the average baseline pain intensity using the Visual Analogue Scale (VAS)
was 8.49 (SD = 1.040, range 7-10).

The two groups were compared for baseline comparability before the analysis. There were no significant differences
in sex distribution (y*(1) = 0.016, p = 0.901) or mean age (t(98) = —1.280, p = 0.204) between the two groups;
therefore, they were well matched on these demographic factors. A small but statistically significant difference in
baseline pain was noted, with the surgical release group reporting modestly higher VAS scores (mean = 8.71, SD =
1.064) than the CSI group (mean = 8.27, SD = 0.974; t(98) = —-2.157, p = 0.033; mean difference = —0.441, 95% CI
[-0.846, —0.035]). The imbalance in these variables was accounted for in the primary mixed-effects analysis. Table
1 lists the basic demographic and clinical data of the patients.
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Table 1: Baseline demographic and clinical characteristics by treatment group

Characteristic CSI (n =49) Surgical Release (n = 51) p-value
Age, years (mean + SD) 35.67+7.838 37.73 £ 8.186 0.204
Gender, n (%) 0.901

- Male 14 (28.6%) 14 (27.5%)

- Female 35 (71.4%) 37 (72.5%)

Baseline VAS pain (mean + SD) 8.27+£0.974 8.71 £1.064 0.033

Pain Outcomes Over Time

At each follow-up time point, unadjusted between-group comparisons showed significant and large differences in
pain scores in favour of the surgical release. At one month, patients in the surgical group reported markedly lower
pain (mean = 1.49, SD = 0.784) than those in the CSI group (mean = 3.22, SD = 1.066; t(98) = 9.294, p < 0.001;
mean difference = 1.734, 95% CI [1.364, 2.105]). By six months, this divergence had widened further, with the
surgical group demonstrating near-complete pain resolution (mean = 0.59, SD = 0.572) compared with persistent
residual pain in the CSI group (mean = 2.88, SD = 1.184; t(98) = 12.389, p < 0.001; mean difference = 2.289, 95%
CI[1.923, 2.656]). The results are presented in Table 2 and plotted in Figure 1.

Table 2: Unadjusted VAS pain scores by treatment group and time point

Time Point CSI (mean = SD) Surgical Release (mean + SD) p-value
Baseline 8.27+£0.974 8.71 £1.064 0.033
1-Month Follow-up 3.22 £1.066 1.49 £0.784 <0.001
6-Month Follow-up 2.88+1.184 0.59 +£0.572 <0.001

VAS Score Comparison Over Time

—8— Corticosteroid Injection (CSl)

8 - \ Surgical Release

VAS Score

Baseline 1 Month 6 Months
Time

Figure 1: Comparison of VAS Scores Over Time Between Corticosteroid Injection and Surgical Release Groups

The visual analogue scale (VAS) scores at baseline, 1 month, and 6 months are shown for both treatment groups.
Surgical release demonstrated a quicker pain reduction than corticosteroid injection.

A linear mixed-effects model was fitted, including an intercept per patient and group, time, and groupxtime, owing
to the repeated measures structure of the data and the baseline pain imbalance between groups. The two treatment
groups had significantly different pain trajectories across follow-up (group X time interaction was highly significant,
F(2,98) =49.815, p <0.001).
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Table 3 shows the estimated marginal means derived from the model. The difference in pain scores between the
surgical release and CSI groups was modest (8.706 vs. 8.265, respectively) at baseline. However, by one month,
pain in the surgical group was significantly lower (1.490 versus 3.224 for CSI), and this difference was strengthened
at six months (0.588 versus 2.878 for CSI). The 95% confidence intervals at each follow-up time point did not
overlap between groups, supporting the statistical evidence of the superiority of surgical release over the study
period.

Table 3: Estimated marginal means from the linear mixed model. Time points correspond to baseline (1), 1-
month follow-up (2), and 6-month follow-up (3). SE = standard error; CI = confidence interval

Group Time Point Mean SE 95% CI
Baseline 8.265 0.146 7.976-8.555
CSI 1 Month 3.224 0.133 2.960-3.489
6 Months 2.878 0.132 2.616-3.139
Baseline 8.706 0.143 8.422-8.990
Surgical Release 1 Month 1.490 0.131 1.231-1.749
6 Months 0.588 0.129 0.332-0.845

The following exploratory subgroup analyses were performed to determine whether treatment effects varied between
males and females or young patients (under 50 years) and adults (at or over 50 years of age). No statistically
significant interactions were found between the treatment group and either of the subgroup variables. The results for
the women followed the same trend as the men, with the surgical release group again showing greater pain reduction
at 1 and 6 months than the CSI group. Likewise, there was no difference in the response between the age groups.
The results of these subgroups are preliminary and should not be interpreted as definitive or conclusive; they are
only hypothesis-generating.

Discussion

The clinical interest in the comparative management of De Quervain tenosynovitis has increased, and both
corticosteroid injection and surgical release have become entrenched within treatment algorithms. This duality has
been represented in the existing literature. In a systematic review and meta-analysis, Cevik et al.” reported a relative
risk of 1.61 for treatment success with corticosteroid injection compared with immobilisation alone, supporting its
use as a first-line treatment. Bhat et al.® directly compared the two main modalities of CSI and found that ultrasound-
guided CSI and surgical release broadly achieved similar six-month pain outcomes and function, indicating that CSI
accuracy may be a key predictor of nonoperative success. However, surgery is still considered the last-resort therapy
when other treatments fail, as it provides consistent and long-term symptom relief. To this end, Batra et al.® reported
that up to 80% of patients resolved their symptoms after two corticosteroid injections, making injection therapy a
clinically sound and minimally invasive first-line approach. The body of literature supports the idea of a personalised
treatment plan, with CSI being the first line of treatment and surgery being used for those who do not respond well
to CSI°.

For the present study, patients with clinically confirmed DQT who were unresponsive to conservative treatment
were allocated to one of two treatment groups based on clinician judgment and patient preference: CSI (49 patients)
and open surgical release (51 patients). The CSI protocol involved a single injection of triamcinolone acetonide (40
mg/mL, 1 mL) and 1% lidocaine (1 mL) without ultrasound guidance, performed under aseptic conditions in the
first dorsal compartment. The surgery included a horizontal incision 1-2 c¢cm proximal to the radial styloid,
decompression of the APL and EPB tendons, and wound closure with nonabsorbable sutures. The two groups
followed the same postoperative rehabilitation, which included 2 weeks of thumb spica splint and 4—6 weeks of
wrist-loading restriction.

The fact that most of our cohort was female (72%) is consistent with the known epidemiology of DQT. Raza et al.'®
confirmed a higher incidence of the condition among women, and Stahl et al.!! similarly reported a female proportion
of 81% in their series of 189 patients. Shahzad et al.'? reported comparable findings, collectively reinforcing the
well-documented female predisposition to this condition in diverse clinical settings.

The mean patient age was 36.72 years (SD = 8.043 years, range 2155 years), which is comparable to previously
published data. In their systematic review, Wai-si et al.'* found a mean age of 34 years, whereas Omoke and
Nnadozie'* reported a mean age of 38.9 + 11.27 years in 41 patients. There is a similar age distribution in these
geographically spread studies, indicating a consistent age profile for patients with DQT.
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Regarding clinical outcomes, there was significant and persistent pain relief following surgery, with VAS scores
dropping from 8.71 & 1.064 at baseline to 1.49 + 0.784 at 1 month, and further to 0.59 = 0.572 at 6 months. This is
similar to the value reported by Bhat et al.® of VAS improvement from 6.8 to 1.0 at 6 months after the surgical
release. The CSI group, on the other hand, showed relatively less improvements, with a VAS reduction from 8.27 +
0.974 at baseline to 3.22 + 1.066 at one month and 2.88 + 1.184 at six months. The limited effectiveness found in
the CSI group was likely due to the lack of ultrasound guidance compared to Bhat et al.®* who reported similarly
good results with ultrasound-guided injection (VAS 6.7 to 1.0); successful injection is known to depend on good
intracompartmental injection.

Alam et al.'"’> maintained that both approaches are effective in treating DQT, suggesting that a one-size-fits-all
treatment plan is not the best approach; treatment choice should be based on the clinical picture, patient expectations,
and individual circumstances of the patient. Our findings are further supported by Ismail et al. ', who found that
surgery is more effective than corticosteroid injection in patients with recalcitrant DQT. The durability of surgical
results was emphasised by Garcon et al.!” who found that 85% of patients were fully functional at a mean follow-up
of 9.5 years and that the overall satisfaction rate was 97.5% in 89 operated patients. Near-complete symptom
resolution was also reported after surgical decompression with a good complication rate by Morshed et al.'® albeit
with a relatively short follow-up duration.

Safety concerns were not observed in either group during the study period. A small number of patients among the
CSI recipients reported transient discomfort at the injection site and localised skin changes which healed
spontaneously. A small number of patients in the surgical group had minor postoperative complications, such as
superficial irritation of the wound and slow healing, which were treated conservatively. There were no cases of
tendon rupture, deep infection, or neurovascular injury reported in either arm of the study.

The findings of this study confirm open surgical release as a definitive and effective treatment for DQT, particularly
in patients experiencing chronic or marked symptoms, even with injection therapy. In the interim, they remind us
that corticosteroid injection is a useful, low-risk first-line option that is effective in reducing pain in many patients.
The benefit of ultrasound-guided injection that has been noted in the literature compared to landmark-based
injection, used in the current study, suggests that this technique may be a modifiable variable that is worthy of further
prospective investigation.

First, the study was not randomised and thus may have been subject to selection bias because clinicians made the
treatment decisions, and the patient's preferences were considered when choosing a treatment. Second, this study
was conducted at a single centre, thus reducing its generalisability. Third, functional outcome measures (DASH or
PRWE) were not used, which limited the assessment to pain. In addition, the follow-up period after treatment ( 6
months) may not be representative of long-term recurrence or late effects. Finally, a formal a priori sample size
calculation was not conducted, and the sample size was defined based on feasibility, which could impact the
robustness of the results. Furthermore, because this was a prospective non-randomised comparative study and did
not use random allocation, the trial was not prospectively registered. The trial was retrospectively registered in
ClinicalTrials.gov (NCT07683429) after participant recruitment commenced. Delayed registration is acknowledged
as a limitation and reflects local institutional practice at the time rather than any modification of study outcomes or
protocol. Moreover, the lack of ultrasound guidance due to limited resources during the injection procedure could
have affected the accuracy of the injection; therefore, this factor should be considered in future studies that will
follow a standardised procedure for injecting steroids.

Conclusions

In our study, both surgical release and corticosteroid injection were shown to be effective methods for treating De
Quervain tenosynovitis. Surgical release resulted in better and lasting pain reduction, especially in patients who did
not respond to corticosteroid injection. Corticosteroid injection, however, is a valuable, minimally invasive, first-
line approach which provides significant relief in most patients. Treatment of this condition continues to be
individualised based on clinical severity, patient preference, and available resources, and treatment outcomes are
best optimised by using this approach.
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