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ABSTRACT

I9TETE The prevention of thumb joints flexion help cure de Quervain tenosynovitis. The thumb, there-
fore, is being immobilized in the abduction position by splinting. Thumb abduction can be away from
the palm (palmar abduction) or from the fingers (radial abduction), which are done in two different
planes. To the authors' knowledge, the literature has not specified which kind of thumb abduction has
better treatment outcomes and functions. This study aimed to compare the immediate efficacy of pal-
mar abduction and radial abduction splinting on the severity of pain, handgrip, palmar and lateral pinch
strength, and hand function in people with de Quervain tenosynovitis.

In this quasi-experimental study, 30 volunteer patients (24 females) with de Quer-
vain tenosynovitis referred to clinical centers were selected via convenience sampling. The participants
were randomly assigned to three study groups (without the splint, palmar abduction splint, and radial
abduction splint). The splints' height was two-thirds of the elbow. The splints were designed to immo-
bilize the carpometacarpal and metacarpophalangeal joint of the thumb but allow the interphalangeal
joint to move. One splint immobilizes the thumb in palmar abduction, while another immobilizes the
thumb in radial abduction. The outcomes were studied and measured immediately after the interven-
tion and in a single session. The intended outcomes included pain severity, handgrip strength, palmar
and lateral pinch strength, and hand function measured with a visual analog scale, hand dynamometers,
and the Jebsen-Taylor test, respectively. The repeated measures analysis of variance was performed for
statistical analysis using SPSS software, version 16.

[T All participants completed all study assessments. The results showed a significant reduction of
pain, handgrip strength, lateral and palmar pinch, and hand function after using a thumb splint com-
pared to without the splint condition (P<0.05). The pain severity in gripping objects was lower after using
a palmar abduction splint than the radial abduction splint. Also, the strength reduction in taking objects
by gripping, lateral pinch, and palmar was lower after using the palmar abduction splint than the radial
abduction splint (P<0.05). Still, both splints were not significantly different in slowing the hand function
in the Jebsen-Taylor test (P>0.05).
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Introduction

e Quervain tenosynovitis usually occurs

due to inflammation and degenerative

changes of the connective tissues in the

first extensor compartment of the wrist [1,

2]. In this condition, the tendons of the ab-

ductor pollicis longus and extensor pollicis
brevis muscles get stuck in the fibrous tunnel due to fric-
tion [1]. Although different opinions have been expressed
regarding the type of tissue changes that can be the origin
of de Quervain syndrome [3], there is a consensus regard-
ing the presence of repetitive movements as the cause of
tissue lesions. The onset of tendon involvement in the
first extensor compartment of the wrist is accompanied by
symptoms such as local pain and tenderness on the radial
side of the wrist and the base of the thumb [4]. In people
suffering from de Quervain tenosynovitis, holding objects
in hand or ulnar deviation of the wrist causes stretching of
the involved tissues and intensification of pain [1]. Accord-
ingly, the power to grasp things is reduced, and slowness
and inability in manual functions appear [5]. This disorder
in manual function can also affect the daily activities of
patients with this condition [6, 7].

To treat de Quervain tenosynovitis, non-surgical op-
tions are usually preferable [8]. According to scientific
and clinical evidence, one of the conservative interven-
tions commonly used for de Quervain tenosynovitis is to
control the movements of the lesion site through a thumb
splint [9]. Immobilization of the lesion site can be applied
alone or with other conservative interventions, such as lo-
cal injection [10]. For those suffering from de Quervain, a
splint called a thumb spica is used, which, while placed on
the forearm and wrist areas, surrounds the thumb and its
middle joint [11]. The purpose of using the thumb spica
splint is to limit the movements in the carpometacarpal
and metacarpophalangeal joints of the first finger [12].
Therefore, wearing the thumb spica splint stabilizes the
base joints of the thumb and creates a state of rest in the
involved tendon [13, 14]. So, using a thumb spica splint is
expected to effectively reduce inflammation and acceler-
ate the healing of the lesion site [1, 13].

To treat de Quervain tenosynovitis, the proximal joints of
the thumb are immobilized in the abduction position to
prevent flexion of the thumb and stretching of the dam-
aged tendons on the carpometacarpal and metacarpopha-
langeal joints of the first finger [5, 13, 14]. Considering
that there are two abduction positions in the thumb (pal-
mar [relatively vertical movement of the thumb away
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from the surface of the palm] and radial [movement of
the thumb parallel to the surface of the palm or the radius
bone]), it has not yet been determined which position can
be more suitable for thumb spica splint design.

Based on what was discussed, the current study aimed
to compare the effect of two types of splints with different
positions of abduction (palmar and radial) of the thumb
on pain, strength, and hand function in patients with de
Quervain tenosynovitis.

Materials and Methods

This research was a quasi-experimental study. The
samples were recruited by convenience non-probability
sampling. The inclusion criteria included the presence of
tenderness in the first extensor compartment of the wrist,
the occurrence of pain (higher than score 3 based on the
visual analog scale) in the radial part of the wrist, posi-
tive Finkelstein test, and extensor pollicis brevis tendon
entrapment test [1, 5]. The exclusion criteria included
corticosteroid injection in the wrist during the previous 3
months, surgery, fracture, severe osteoporosis, history of
splint use, joint arthritis, or peripheral nerve involvement
in the upper limb [15]. Also, there was no specific limit
for the time of developing the complication, and people
with acute and chronic lesions could enter the study. Be-
fore recruiting the samples and start the study, an ethical
code was obtained, the volunteers were explained the
study’s details and their written consent was obtained.

Thirty people with de Quervain tenosynovitis were eval-
uated in this study. Interventions included with and with-
out splint palmar abduction and with splint radial thumb
abduction. Splints kept the wrist at 15 degrees of exten-
sion (Figure 1). In the palmar abduction splint, the thumb
was placed at 30 degrees of abduction and perpendicular
to the palm (Figure 1A). In the radial abduction splint, the
thumb was set at 30 degrees of abduction and parallel to
the palm (Figure 1B). In splints, the interphalangeal joint
of the thumb was outside the splint and moved freely.

The participants’ outcomes of pain intensity, grip
strength, lateral pinch, palmar pinch strength, and manual
function were measured in this study. The visual analog
scale was used to measure pain intensity. People pressed
a soft cylinder made of polyethylene foam in their palms.
Then it was released, and the amount of pain during
squeezing was marked on a 10 cm line. The number 0
means the absence of pain, and 10 means the most intense
pain. The grip strength was measured through a hand dy-
namometer. The person pressed the dynamometer lever
(SH5001, SAEHAN Inc., South Korea) with maximum
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Figure 1. Splints used in the study; A) Thumb palmar abduction splint, B) Thumb radial abduction splint.

power (Figure 2A) [16]. The pinch force was measured
in both lateral and palmar pinches using a pinch gauge
(SH5008, SAEHAN Inc., South Korea).

To measure the lateral pinch force, a person uses the
pinch gauge as if he was holding a key and puts the maxi-
mum force into the movable button of the device with
his thumb (Figure 2B). To record the palmar pinch force,
the person holds the pinch dynamometer in the position
of holding a needle between thumb and index fingers
then applies a pinching force by the thumb (Figure 2C)
[17]. The Jebsen-Taylor test was used to measure the
manual performance of the participants. Jebsen test had
seven subcategories (writing, turning over cards, pick-
ing up small objects, placing four beads on top of each
other, moving light cans, moving heavy cans, and imitat-
ing movements while eating) [18]. A timer recorded the
test execution time; recording a shorter time meant better
manual performance.

The evaluations (except the Jebsen-Taylor evaluation)
were repeated three times to reduce the error probabil-
ity, and the average measurements were calculated and
recorded. Statistical analysis was done using SPSS soft-
ware, version 16. After confirming the normality of the
data distribution by the Shapiro-Wilk test, the existence

C

Figure 2. Method of measuring hand muscle strength
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of differences in the study situations was checked by the
analysis of variance (ANOVA) with repeated measures.
In case of reporting a statistically significant difference
between the study conditions, Bonferroni test was used
for pairwise comparison of the intervention conditions. A

significance level of 0.05 was considered in all tests.
Results

Descriptive statistics are presented in Table 1. The re-
sults of the analysis of the variance test for repeated mea-
sures showed statistically significant differences between
all study variables (Table 2). To compare two by two
study conditions, Bonferroni test was used in the output
of variance analysis (Table 3), which showed that using
both types of splints reduced pain. Using both types of
splints has significantly reduced grip, lateral and palmar
pinch strength and increased the time to perform the Jeb-
sen-Taylor test. Comparing the two splints showed that
the palmar abduction splint is more effective in reducing
pain than the radial abduction splint. When using the pal-
mar abduction splint, the grip, palmar pinch, and lateral
pinch strength are greater than the radial abduction splint
(P<0.001). However, no statistically significant differ-
ence was observed in comparing Jebsen test time between

the two study splints (P=0.12).

B A
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A) Grip strength, B) Lateral pinch strength, C) Palmar pinch strength
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Table 1. Demographic and clinical characteristics

Characteristics No. (%)/Mean+SD
Female 24(80)
Gender
Male 6(20)
Age (y) . 46.57+15.14
BMI (kg/m?) - 27.33%5.01
Right 28(93)
Dominant hand
Left 2(7)
Engagement of the dominant side - 25(83)
Duration of symptoms (months) - 13.5+7.4
Repeated lesions - 11(37)
Housewives 16(53)
Nursing mothers 4(13)
Job/Activity Athletes 4(13)
Employee 3(10)
Handicraft 3(10)
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Discussion The use of thumb spica is one of the most common
treatments for de Quervain tenosynovitis [13]. However,

The use of plastic splints reduced the pain of de Quer- previous studies have reported the effectiveness of local
vain tenosynovitis. Since the splints limited the range of injection more than thumb immobilization [19]. Some
motion of the hand joints, they also reduced the function studies have also used immobilization methods such as
of the hand. bandages [20] and plastering [21]. Due to the definite in-

Table 2. Descriptive statistics of study outcomes in different conditions and results of ANOVA with repeated measures

MeantS
Intervention ANOVA Results for
Variable Repeated Measures
" . Palmar Abduction Radial Abduction
Without Splint " .
Splint Splint
Intensity of pain 5.94+1.74 3.96+2.04 542.08 W=0.28, P>0.001", N,=0.73
Grip strength (kg) 33.14+12.2 27.819.57 22.96+7.46 W=0.35, P>0.001", N,=0.65
Lateral pinch (kg) 9.39+3.4 7.95+2.9 6.05+2.16 W=0.3, P>0.001", N,=0.7
Palmar pinch (kg) 4.39+1.66 3.4611.44 2.63+1.24 W=0.29, P>0.001", N,=0.71
Jebsen-Taylor (s) 88.24+20.31 112.24424.97 126.25+44.84 W=0.23, P>0.001", n,=0.77

Archives of

" Indicates a statistically significant difference. Rehabilitation

Note: W:The Wilks-lambda value; I],: Eta squared component. “The significance level of statistical test
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Table 3. Comparing measured outcomes in different study conditions

Variables

P/MeanzxSE/(95% Confidence Interval)

Pairwise Comparison Intensity of Pain  Grip Strength (kg) Lateral Pinch (kg)  Palmar Pinch (kg) Jebson-Taylor (s)
Without splint-oalmar 0.001 0.001* 0.009* 0.001* 0.001*
b ductfon Sp“nt 0.94+0.18 5.37+0.98 1.4440.44 0.93£0.22 2442.52
P 0.47-14 2.87-7.86 0.31-2.57 0.37-1.49 17.58-30.42
*
Palmar abduction splint-radial ot S Lo e Zot
abduction spF:int 1.04+0.23 4.84+0.89 1.9+0.35 0.8310.21 14+6.49
0.29-1.37 2.58-7.1 1.01-2.79 0.29-1.37 2.53-30.54
Without splint-radial 0.001* 0.001* 0.001* 0.001* >0.001*
abductign solint 1.97+0.23 10.21+1.44 3.34+0.45 1.7610.23 38+7.03
P 1.17-2.35 6.54-13.88 2.2-4.48 1.17-2.35 20.11-55.91

*Significant level of statistical test.

effectiveness of local injection of corticosteroids in some
cases, splints can be used as an alternative option or si-
multaneous with injection [22]. It is necessary to explain
that splint treatment is not limited to conservative thera-
pies and can also be used after surgery in patients with de
Quervain tenosynovitis [23].

The wide range of applications of thumb splints in the
treatment of tenosynovitis highlights the detection of the
more effective types of this splint [5]. So far, what has
been most important in the design of the thumb splint in-
cludes the restriction of wrist movements [24] and exces-
sive movements [25], as well as, to some extent, compli-
ance with the weight [26] and the duration of using the
splint [27]. In the current study, in addition to controlling
the lateral movements of the wrist, attention was also paid
to the position of the thumb inside the splint. Paying at-
tention to the carpometacarpal condition of the thumb in
splints was the most important difference between this
study and previous studies.

The results of this study showed that the use of splints
reduces thumb spica while grasping objects. Reduction of
pain following the use of a splint or thumb immobiliza-
tion was also reported in all previous studies [9, 11, 20,
22,28, 29]. To make it possible to investigate the immedi-
ate effect of the splints in this study, pain intensity was
measured while pressing the foam cylinder in the palm
to determine the role of the splint in reducing the mo-
mentary pressure on the lesion site. During the use of the
palmar abduction splint, less pain was reported with the
radial abduction splint. However, it cannot be interpreted
as a direct result of a palmar abduction splint because the
comfort of the position of the thumb inside the splint or
the pressure of the edge of the splint on the thumb can also
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be involved in reporting the intensity of pain. It should
also be noted that the report of pain can be influenced
by the psychological and personality factors of people as
well [30].

Previous studies show that palmar and lateral pinch
force measurements are reduced as a reliable and valid
variable in de Quervain TeFnosynovitis [17, 31]. The
measurement of grip and pinch forces and hand perfor-
mance showed that using both splints reduces these vari-
ables. Considering the limitation of thumb movements,
this reduction of forces was a logical prediction. However,
the production of grip and pinch forces in a palmar splint
is more than that of a radial splint. This advantage can be
related to the thumb’s closer and more effective interac-
tion with the index finger and other fingers. According to
previous studies, it is expected that immobilization inside
the splint for a longer period will improve the lesion and
ultimately increase the pinch and grip strength in the le-
sion sufferers [11, 20]. Previous studies have measured
upper limb function mainly using the arm, shoulder, and
hand disability questionnaires [13, 15, 19, 23, 24, 28, 32].

Since the use of questionnaires for longitudinal studies
cannot be used in this study, the Jebsen-Taylor test was
used, which includes many daily movements of the up-
per limbs, and the effect of the limitation of the range of
movements and coordination along the movement chain
can be measured. The test time did not differ between
the two splints. It seems that in this test, the coordinated
movements of the upper limb chain are more effective
than the grip and pinch strength of the fingers. Therefore,
restricting the wrist movements performed in both splints
may have slowed down the movements of the manual
function test.
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The presented results should be interpreted in propor-
tion to the limitations of the present study. It should be
noted that the number of study participants is small and
most participants had lesions of a chronic type. This study
investigated the immediate effect of splints. The splints
used in this study were of the thumb forearm spica type,
made of hard plastic, and covered to the patients based on
the measurements. Due to the limitation of the splints in
three sizes, minor movements of the hand inside the splint
may have occurred during the measurements.

Conclusion

In the prescription, design, and construction of thumb
spica splints for people with de Quervain tenosynovitis,
if the thumb is placed in the palmar abduction position,
the pain is reduced more effectively. Besides, placing
the thumb in the palmar abduction position preserves the
strength of grasping objects in the hand and between the
fingers to perform manual functions.
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2. Hand Function
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3. Visual Analogue Scale
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5. Repeated-Measures Analysis of Variance
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4. Jebsen-Taylor Hand Function Test
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6. Micropigmentation
7. Excessive motion
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