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Abstract

Background: Although surgery can provide definitive treatment for de Quervain’s tenosynovitis, nonoperative treatment
could be preferable if symptoms are predictably relieved. We sought to determine the effectiveness of corticosteroid
injections as treatment for de Quervain’s tenosynovitis and to evaluate patient characteristics as predictors of treatment
outcome. Methods: A retrospective study was conducted using our institutional database International Classification of
Disease, version 9 (ICD-9) code list for de Quervain’s tenosynovitis. Treatment success was defined as relief of symptoms
after | or 2 injections. Relief was defined as resolution or improvement to the extent that the patient did not seek
further intervention. Failure was defined as a subsequent surgical release or a third injection. Logistic regression analyses
were performed to look for univariate associations between patient demographics/comorbidities and risk of treatment
failure. Results: The treatment outcome of 222 limbs from 199 patients was studied. Of the 222 limbs, 73.4% (95%
confidence interval [Cl], 66.9%-79.1%) experienced treatment success within 2 injections, and 51.8% (95% ClI, 45.0%-58.6%)
experienced success after | injection. Body mass index (BMI) >30 and female sex were found to be significantly associated
with treatment failure, with a 2.4-fold increase (95% Cl, 1.02%-5.72%) in odds and 3.23 times greater (95% ClI, 1.08%-
9.67%) odds of failure, respectively. Although not reaching statistical significance, African American race, hypothyroidism,
and carpal tunnel syndrome suggested increased odds of failure. Conclusions: This study indicates that corticosteroid
injections are a useful treatment for de Quervain’s tenosynovitis, leading to treatment success 73.4% of the time within
2 injections. This study also suggests that female sex and BMI >30 are associated with increased treatment failure.

Keywords: de Quervain’s tenosynovitis, first dorsal compartment tenosynovitis, nonsurgical treatment, corticosteroid
injection, predictor of treatment outcome

Introduction study by Mardani-Kivi et al® demonstrated that the combina-
tion of thumb spica splinting/casting with corticosteroid
injection yielded more satisfactory results when compared
with injection alone. There has also been a case report of
refractory de Quervain’s tenosynovitis treated with an injec-
tion of platelet-rich plasma.” In addition, a randomized dou-
ble-blind trial demonstrated that concomitant treatment with
nimesulide, a nonsteroidal anti-inflammatory agent, did not
lead to an improved outcome when compared with triamcin-
olone acetonide injection alone.* Due to the invasive nature
of surgical treatment, and the associated longer recovery

de Quervain’s tenosynovitis is caused by stenosis of the
extensor pollicis brevis and abductor pollicis longus tendons
within the first extensor compartment.” It has been described
in medical literature as early as 1882.” Nonoperative treat-
ment options include thumb spica splinting, nonsteroidal
anti-inflammatory drugs (NSAIDs), therapy exercises, and
corticosteroid injections into the first dorsal compartment.’
Surgical release is the definitive treatment when nonopera-
tive treatment fails to relieve symptoms. Although surgery
can provide definitive treatment, nonoperative treatment
could be preferable if symptoms could be predictably
relieved.

Despite the high prevalence of de Quervain’s tenosynovi-
tis, the literature describing the effectiveness of nonoperative AP
treatment in larger study cohorts is limited.” Weiss et al'’ Warren C. Hammert, Chief, Division of Hand Surgery, Department
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period and potential complications, use of noninvasive treat-
ment such as steroid injection should be better studied to
understand maximal benefit.

Our hypothesis is that corticosteroid injection may be an
effective treatment for de Quervain’s tenosynovitis. The
purpose of our study was to evaluate the effectiveness of 1
or 2 corticosteroid injections and determine whether spe-
cific demographic or comorbidity factors could be predic-
tive of treatment success or failure.

Materials and Methods

A retrospective study was conducted using a patient list
obtained from the department database International
Classification of Disease, version 9 (ICD-9) codes for de
Quervain’s tenosynovitis based on clinical exam. After
institutional review board (IRB) approval, patient charts
were reviewed, and a Microsoft Excel for Mac 2011, ver-
sion 14.5.9, was used to create a spreadsheet populated with
variables of interest (Copyright 2010 Microsoft
Corporation). All patients in the collected cohort had at
least 1 injection. At this first injection, the ages of the
patients ranged from 17.75 to 84.76 years. Treatment suc-
cess was measured as relief from symptoms as reported by
the patient after 1 or 2 injections. Relief from symptoms is
defined as resolution or improvement to the extent that the
patient did not seek further intervention. Failure was defined
as receiving a third injection or undergoing a surgical
release procedure following the first or second injection.
Preparation of betamethasone (3-6 mg), triamcinolone (10-
40 mg), or dexamethasone (4 mg), based upon provider
preference, was used for the injection, and lidocaine (5-10
mg) was the local anesthesia of choice. Injections were per-
formed by hand surgeons, nurse practitioners, and physi-
cian assistants.

The study included a chart review of 222 cases of de
Quervain’s tenosynovitis from 199 patients treated with
corticosteroid injections. The following information was
collected during the chart review: age, sex, race, ethnicity,
body mass index (BMI) when available, injected limb side,
injection dates of service, type of corticosteroid injected,
content of follow-up clinical note when present, surgery
date of service if applicable, presence of comorbidities (car-
pal tunnel syndrome, diabetes, rheumatoid arthritis,
Dupuytren’s, hypothyroidism, mucopolysaccharide storage
disease, amyloidosis, congestive heart failure), and pres-
ence of insurance covered by worker’s compensation.
Patients with incomplete information were excluded, and
we continued until an adequate number of patients was
obtained. There were no other exclusions. The earliest
injection date captured in the review was in 2003, and the
most recent date of service was in 2015. One hundred
ninety-nine observations allotted for a 2-sided 99%

confidence interval (CI) with a lower limit of 66.3% and an
upper limit of 82.5%, or, equivalently, with an 8% margin
of error. This met the preset requirement of an estimated
rate of success of at least 65% with a 97.5% CI (69%-81%)
with a 2-sided 95% CI, as a success rate of 75% was antici-
pated, indicating that the 222 observations in 199 patients
allow for a reasonable estimate of success.

Logistic regression analyses were used to estimate prob-
abilities of treatment success and associated 95% ClIs, as
well as to assess the significance of univariate associations
between patient characteristics and treatment failure. Patient
characteristics include sex, age at first injection, race, eth-
nicity, BMI, injection side, and comorbidities including dia-
betes, hypothyroidism, Dupuytren’s, and carpal tunnel
syndrome. Due to the fact that measurements were per-
formed on both hands for some patients, the data could not
be treated as independent. A generalized estimating equa-
tions (GEEs) approach was employed to account for the
clustering effects due to right and left hands from the same
patients. All hypothesis tests were 2-sided, and P values
smaller than or equal to .05 were considered statistically
significant. All analyses were carried out using SAS/STAT
software, version 9.4, of the SAS System (Copyright 2002-
2012; SAS Institute Inc) on a Windows 7 platform.

Results

The treatment outcomes of 222 limbs from 199 patients
were analyzed. Of the 222 patients, 187 patients were
female and 35 patients were male. At the first injection, the
median age of the treatment success group was 49.15 years
(SD, £15.04) and 46.48 years (SD, £13.98) in the treatment
failure group (Table 1). Of the reviewed cases, sufficient
relief (ie, treatment success) was reached in 73.4% (95%
CI, 66.9%-79.1%) of the interventions within 2 injections.
With a single injection, the estimated rate of treatment suc-
cess was 51.8% (95% CI, 45.0%-58.6%). The range of time
between injections for those patients who received 2 injec-
tions was 28 to 1031 days, with a mean time of 183 days
(SD, £184 days). Logistic regression analyses performed to
look for univariate associations between patient demo-
graphics/comorbidities and treatment failure identified
BMI (<30 vs >30) and sex as significantly associated with
treatment failure (P =.046 and P = .036, respectively), with
a 2.4-fold increase (95% CI, 1.02%-5.72%) in odds of
requiring further intervention (treatment failure) for BMI
>30, and 3.23 times greater (95% CI, 1.08%-9.67%) odds
of treatment failure in females (Table 2). Although not
reaching statistical significance, African American race,
hypothyroidism, and carpal tunnel syndrome suggested
increased odds of treatment failure. With the exception of
age, the odds ratios of all other variables were in the direc-
tion of increased failure.
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Table I. Main Demographics of Study Patients (Observations =
222, N =199).

Variable No. Mean (£SD)
Demographics
Sex
Female 187
Male 35
Age at first injection
Treatment success group 163 49.15 (x15.04)
Treatment failure group 59 46.48 (£13.98)
Race
Caucasian 187
African American 24
Asian 4
Other 3
Ethnicity
Hispanic 6
Non-Hispanic 212
BMI*
>30 50
<30 98
Injection side
Left 118
Right 104
Comorbidities
Diabetes 26/195
Hypothyroidism 33/188
Dupuytren’s 7214
Carpel tunnel syndrome 58/163

Note. BMI = body mass index.
?Did not have BMI information on all patients.

Table 2. Unadjusted Association With Treatment Failure.

Variable OR 95% ClI P value
Demographics
Sex
Female vs male 323 1.08-9.67 .036
Age
For each year of increased 099 0.97-1.01 253
age at first injection
Race (vs Caucasian)
African American 207 0.84-5.11 116
Asian 097 0.08-11.40 .978
Ethnicity
Hispanic vs non-Hispanic 1.36 0.15-12.44 786
BMI >30 241 1.02-5.72 .046
Comorbidities (yes vs no)
Diabetes 1.54  0.59-3.99 379
Hypothyroidism 201 0.84-4.78 1é
Dupuytren’s 212 0.57-7.8I 261
Carpal tunnel syndrome 1.67 0.84-3.36 144

Note. OR = odds ratio; Cl = confidence interval; BMI = body mass index.

Discussion

Our study supports existing smaller studies that corticoste-
roid injections are a more efficacious treatment for de
Quervain’s tenosynovitis. A study by Zingas et al'® evalu-
ated outcomes of steroid injection into the tendon sheath of
the extensor pollicis brevis and/or the abductor pollicis lon-
gus through a double-blind prospective study. Despite its
small sample size of 19 patients, the study indicated that
perhaps injecting both tendon compartments might lead
to the most desirable outcome, with injection accuracy
potentially playing a critical role in treatment outcome."
However, the necessity of having the medication within the
compartment is not clearly understood, and it has been
demonstrated in other tenosynovitis conditions that injec-
tions can be effective even when not within the sheath.'” In
contrast, a more recent study by Kume et al’ reported a
greater decrease in pain at follow-up in the ultrasound-
guided group compared with the traditional injection group
as measured by the visual analog scale. This supports that
injection into this exact anatomical location, made more
precise by technology, is an efficacious treatment for de
Quervain’s tenosynovitis. Furthermore, Lane et al® reviewed
their treatment of 300 patients (319 limbs) with de
Quervain’s tenosynovitis, comparing custom orthosis,
naproxen 500 mg, and corticosteroid injections with 4-mg
betamethasone. They grouped patients based on severity as
assessed by the authors, classifying as minimal, mild, and
moderate to severe.’ There were 249 patients in the moder-
ate to severe group who received injections, with 53 requir-
ing 2 injections and 17 requiring 3 injections.® Complete
relief was reported in 76% with 7% improved, and 4% not
improved.®

Corticosteroid injections are not completely benign, and
adverse reactions can occur. Stepan et al'' reported that type
I diabetics and insulin-dependent diabetics experienced
elevated blood glucose levels for 2 days following an injec-
tion. Goldfarb et al”* determined in a double-blind random-
ized study that despite 33% of patients experiencing a flare
reaction, patients responded to extra-articular injections for
trigger digits and de Quervain’s tenosynovitis with no dif-
ference between standard or pH-balanced injections. This
125-patient study included 37 patients with de Quervain’s
tenosynovitis and 88 patients with trigger finger.> We also
investigated the use of different types of corticosteroid
preparations, but more data are required to study any poten-
tial relationship with treatment outcome or side effects.

For patients who received more than 1 injection within
the study period, the time between the first and second
injections is variable. Earp et al,' in a prospective study of
50 patients, showed that 82% of enrolled patients experi-
enced a decrease in symptoms after 1 injection. Of these
patients, more than half did not experience recurring pain
for 12 months. Upon analysis of our study, there was not an
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apparent pattern concerning duration between injections
and treatment success or failure. In the future, it would be
interesting to investigate patients who received at least 2
injections to note whether time frame may also serve as a
predictor of outcome.

In addition, there is limited literature evaluating demo-
graphics as predictors of treatment outcome, in spite of
information describing predisposing factors to developing
de Quervain’s tenosynovitis. Wolf et al'* reported in a retro-
spective study of military personnel that an age of greater
than 40 years, black race, and female gender are risk factors
for developing de Quervain’s tenosynovitis. Obesity may
also increase the risk of failure as there may be physiologi-
cal and anatomical factors associated with obesity that
either make such patients less responsive to treatment or
predispose them to a more severe condition. One possible
explanation for higher failure rates in patients with BMI
>30 is difficulty in placing the medication within the first
extensor compartment due to increase in presence of subcu-
taneous adipose tissue.

We did not see a relationship between patients who filed
for worker’s compensation and treatment success, but a
larger study may help to further investigate this relationship,
as we did not have adequate power to answer this question.

As with all retrospective studies, there are limitations to
this review. Our data are only as good as that recorded in
the medical record. In addition, the 199 patients were cho-
sen at random, favoring more recent dates of service, which
could introduce potential bias. Some variables were not
always available, such as BMI, hand dominance, or medi-
cal comorbidities. We used a variety of medications and
dosages for injections, and there may be differences in the
effectiveness between them that we were not able to iden-
tify. However, good results have been reported with differ-
ent preparations.'® In addition, some patients, based on
patient preference or provider recommendation, opted to
use an orthosis whereas others did not. Furthermore, reso-
lution of symptoms is completely subjective, and we rely
on the patient’s report of symptom relief. We do not have a
definitive time point for the criteria of success or failure,
but patients are often instructed to return for follow-up
within 6 to 8 weeks, or if needed. Some patients may have
recurrence of symptoms following discharge, and if they
did not return to the institution, we would not have access
to this information. In addition, some patients could have
sought care elsewhere within the community. However, we
are a larger referral institution, and we believe that although
some patients may seek treatment elsewhere, the substan-
tial majority remain within our system, returning for fur-
ther treatment of other hand conditions as they occur.
Furthermore, some of the patients may have been satis-
fied with incomplete relief or may have preferred surgery
following 1 injection. It is also possible that some of the

practitioners may have recommended surgery after 1 injec-
tion and thus not have followed the more traditional clini-
cal practice of offering 2 injections, followed by surgical
intervention for refractive pathologies. Finally, some
patients did exhibit concurrent symptoms of basal joint
arthritis, but wrist pain from this pathology is likely to be
localized to a region that is distinct from the area that is
exacerbated by de Quervain’s tenosynovitis. In spite of the
limitations, we feel this information is helpful for the health
care provider treating this condition and the variability
described above represents real treatment scenarios.

Our study demonstrates that corticosteroid injections are
an effective clinical treatment for de Quervain’s tenosyno-
vitis with a short-term success rate following 2 or fewer
injections of greater than 70%. Further investigation is
needed to better evaluate other potential predictors of treat-
ment success and whether symptoms recur at a later point in
time.

Ethical Approval

This study was approved by our institutional review board.

Statement of Human and Animal Rights

All procedures followed were in accordance with the ethical stan-
dards of the responsible committee on human experimentation
(institutional and national) and with the Helsinki Declaration of
1975, as revised in 2008.

Statement of Informed Consent

This was a retrospective chart review and institutional review
board (IRB) approval was obtained, but because there was no
patient contact, additional informed consent was not required by
the IRB.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research,
authorship, and/or publication of this article.

References

1. Earp BE, Han CH, Floyd WE, Rozental TD, Blazar PE. De
Quervain tendinopathy: survivorship and prognostic indica-
tors of recurrence following a single corticosteroid injection.
J Hand Surg Am. 2015;40(6):1161-1165.

2. Goldfarb CA, Gelberman RH, McKeon K, Chia B, Boyer MI.
Extra-articular steroid injection: early patient response and
the incidence of flare reaction. J Hand Surg Am. 2007;32(10):
1513-1520.

3. Ilyas AM. Nonsurgical treatment for de Quervain’s tenosyno-
vitis. J Hand Surg Am. 2009;34(5):928-929.



Oh et al

36l

. Jirarattanaphochai K, Saengnipanthkul S, Vipulakorn K,
Jianmongkol S, Chatuparisute P, Jung S. Treatment of de
Quervain disease with triamcinolone injection with or without
nimesulide. A randomized, double-blind, placebo-controlled
trial. J Bone Joint Surg Am. 2004;86-A(12):2700-2706.

. Kume K, Amano K, Yamada S, Amano K, Kuwaba N, Ohta
H. In de Quervain’s with a separate EPB compartment,
ultrasound-guided steroid injection is more effective than a
clinical injection technique: a prospective open-label study. J
Hand Surg Eur Vol. 2012;37(6):523-527.

. Lane LB, Boretz RS, Stuchin SA. Treatment of de Quervain’s
disease: role of conservative management. J Hand Surg Br.
2001;26(3):258-260.

. Leslie BM, Ericson WB Jr, Morehead JR. Incidence of a sep-
tum within the first dorsal compartment of the wrist. J Hand
Surg Am. 1990;15(1):88-91.

. Mardani-Kivi M, Karimi Mobarakeh M, Bahrami F, Hashemi-
Motlagh K, Saheb-Ekhtiari K, Akhoondzadeh N. Corticosteroid
injection with or without thumb spica cast for de Quervain
tenosynovitis. J Hand Surg Am. 2014;39(1):37-41.

. Peck E, Ely E. Successful treatment of de Quervain tenosy-
novitis with ultrasound-guided percutaneous needle tenotomy

10.

11.

13.

14.

15.

and platelet-rich plasma injection: a case presentation. PM R.
2013;5(5):438-441.

Ring D, Lozano-Calderon S, Shin R, Bastian P, Mudgal C,
Jupiter J. A prospective randomized controlled trial of injec-
tion of dexamethasone versus triamcinolone for idiopathic
trigger finger. J Hand Surg Am. 2008;33(4):516-522; discus-
sion 523-514.

Stepan JG, London DA, Boyer MI, Calfee RP. Blood glucose
levels in diabetic patients following corticosteroid injec-
tions into the hand and wrist. J Hand Surg Am. 2014;39(4):
706-712.

. Taras JS, Raphael JS, Pan WT, Movagharnia F, Sotereanos

DG. Corticosteroid injections for trigger digits: is intrasheath
injection necessary? J Hand Surg Am. 1998;23(4):717-722.
Weiss AP, Akelman E, Tabatabai M. Treatment of de
Quervain’s disease. J Hand Surg Am. 1994;19(4):595-598.
Wolf JM, Sturdivant RX, Owens BD. Incidence of de
Quervain’s tenosynovitis in a young, active population. J
Hand Surg Am. 2009;34(1):112-115.

Zingas C, Failla JM, Van Holsbeeck M. Injection accuracy
and clinical relief of de Quervain’s tendinitis. J Hand Surg
Am. 1998;23(1):89-96.



