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Abstract
We developed a user-friendly WISH-type hip brace that reinforces the hip joint by preventing up- and outward movement of
the femoral head. This brace increased the strength of steps, provided propulsion enhancement, and augmented postural control
to increase maximum excursion. These direct effects improved hip
function scores, especially for pain scores. Functional mobility analysis revealed that the brace supports the hip during external and/or
abduction movements in turning to the sound leg side. The brace
augments the effects of muscle power around the affected hip. A
short-term longitudinal study showed improvement in the abduction
muscle strength of the affected limb with little interaction with the
sound limb. There are so far few side effects of the WISH-type hip
brace; thus, it is a suitable intervention for aged patients with complications of high-risk factors for surgery.
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Introduction
Hip Osteoarthritis (OA) is a common joint disorder in aged women. Dynamic lateral instability develops in patients in roughly the third
decade of life [1]. An invasive surgical approach, such as Total Hip
Arthroplasty (THA), is the most common treatment [2,3]; however,
a previous study showed that operative application should be avoided for younger patients [4]. There are few studies that investigated
bracing effects. This review focused on the hip-bracing approach as a
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conservative intervention. This approach has several advantages such
as cost-saving and avoiding surgical risks in aged patients.

WISH-type hip brace
Age-associated muscle weakness around the hip joint results in the
dynamic lateral instability observed in elderly people [1]. Dynamic
lateral instability develops in patients with hip OA, especially female
patients [1], and is associated with various symptoms that cause difficulties in performing normal daily activities [5]. Manual internal pressure on the great trochanter relieves the pain during the stance phase
of stepping in most patients with hip OA. Wakayama Medical College
designed an S-form hip brace for patients with hip OA [1]. The design
concept was to reinforce the hip joint by preventing up- and outward
movement of the femoral head [1]. Although this brace provided an
early alleviative effect [1], the prototype for the WISH-type hip brace
was not widely used because of discomfort. Thus, a lighter and more
concise WISH-type hip brace was developed.
The WISH-type hip brace is described as follows: “The WISHtype S-form hip brace has been made on basis of the design concept
of Wakayama Medical College type, as demonstrated previously [1].
In the original Wakayama Medical College type, the pelvic potion of
the hip brace holds it at the right position against pelvis to prevent
rotation of the brace, and provides a fulcrum of the lever though a
lateral bar. The lateral bar possesses a single joint allowing hip flexion
and extension near the peripheral edge. Another joint allowing hip
abduction is located at the peripheral edge, and thus the combination of these two joints restricts only hip adduction. The peripheral
joint provides a fulcrum between the S-form bar as a power point and
greater trochanter pad as a working point. Through a universal joint,
the third joint allows the pad face to trochanter correctly, and the pad
then pushes the greater trochanter inward when the affected limb is
abducted or bears weight. To make the weight lighter and improve
the brace more concise, here we utilized Thrust Bearing Hip Joint
Assembly, Variable Abduction (Fillauer LLC, Chattanooga, TN) as
the lateral bar. An upper extended bar was fixed inside to the lower
hip joint bar. Then the greater trochanter pads as well as the universal
joint were removed, and instead the greater trochanter pad was fixed
directly to the upper extended bar attached to the lower hip joint bar,
though a co-polymer polypropylene material. Furthermore, an S-form
bar holding the thigh was replaced by co-polymer polypropylene material with continuity to the greater trochanter pad. The resultant brace
weighed around 0.9 kg, and the lateral prominence due to lateral bar
was reduced. The modified type of the brace was designated as the
WISH type, since users’ hope as well as ours is “WISH” to be free
from pain.” [6] (Figure 1). After the patients equip a WISH-type hip
brace, they are recommended to walk at least a half hour every day for
the purpose of strengthening the muscles around the hip joint, which
sustains and augments the effect of the brace.
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Direct effects of the WISH-type hip brace
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The WISH-type hip brace was applied for patients in whom the hip
pain induced during the standing period was reduced by manual pressure onto the great trochanter. Patients immediately reported feeling
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Figure 1: Lateral (A) and posterior (B) views of a WISH-type hip brace.
The brace can be equipped under pants (see photos of wearing in ref. 6).

alleviation of weight-bearing pain when the hip brace was equipped
for the first time. To elucidate the direct biomechanical effects of the
brace equipment, gait analysis using a force plate was performed and
the authors reported shortened time of one step, stronger step, and
that the center of gravity of the body shifted to the contralateral side
[7]. Especially, a significantly stronger vertical reaction force at the
first peak and earlier switch from backward to forward reaction force
vectors were obtained [7]. The relief of pain on the stance phase introduced by the brace may result in strong steps in the early stance phase
and enhancement of the efficacy of propulsion force by shortening the
duration of the braking motion [7].
To evaluate the effect of the brace on postural control in the standing position, a cross test was conducted using a force plate [8]. The
hip brace demonstrated a direct effect of augmenting the maximum
excursions of the center of gravity in both the medial-lateral and anterior-posterior directions [8] (see photos of testing in ref. 8). Augmentation of the power output of the muscles around hip by the brace
may support the movement required for resistance against upper body
mass leaning, which allows the excursions to be extended [8]. This
improvement was found a few months after the brace application;
however, when the brace was applied for the first time, although the
brace augmented the muscle strength of the braced leg in both hip
flexion and adduction, the improvement was not found [8]. This indicates that the muscle output induced by the brace application was
insufficient to improve postural control when applied the first time;
however, the improvement of the postural control required the accumulative power output attained by daily muscle exercise.

Indirect effects of the WISH-type hip brace
In most patients, active walking exercise encouraged by the direct
improvements in gait biomechanics resulted in a significant improvement of hip scores such as Harris Hip Score [9] and Japanese Orthopaedic Association score [10] by 1 month after equipping the hip
brace [6].
Significant improvements of functional mobility were obtained at
3 months follow-up assessment. Time to complete the Timed Up &
Go Test (TUG) was improved significantly for patients with bilateral
hip OA [11,12]. On the other hand, for patients with unilateral hip
OA, significant improvement of TUG was observed in only turning
UN braced Leg Inside (ULI) after 6 months, but not Turning Braced
Leg inside (BLI) [12]. Furthermore, the improvement was independent of the application of the brace at the assessment. Throughout this
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study, a significant difference between the mean time of TUG with
and without the brace was not detected at each follow-up assessment
[8]. This research provides important evidence for the therapeutic effects of the brace being biomechanical effects on walking and turning
phase, and indirect balance and muscle power of the lower half of
the body, which may be accumulated. Firstly, key evidence for biomechanical effects was obtained by the finding that for patients with
unilateral hip OA, improvement in TUG was reported in only turning
ULI, but not BLI [12]. This indicates that the brace may support hip
function during external and/or abduction movements in turning to
the sound leg side on walking. Secondly, in patients with functional mobility improved by the brace, there was a significant negative
relationship between TUG and Harris Hip Score [12]. In addition,
the improvement of TUG was independent of the application of the
brace at assessment throughout the whole period of this study; thus,
TUG improvement was demonstrated even when assessment was performed without brace equipment [12].
Throughout the results obtained so far, an important role of the
brace is to augment the effects of muscle power, especially that obtained by daily walking as an indirect effect. A short-term longitudinal
study revealed improvement in the abduction muscle strength of the
affected limb by daily walking exercise with the brace, and that this
occurred with little interaction with the sound limb [13].

Limitations
The surgical interventions for patients with painful hip osteoarthritis, such as traditional THA, have developed and improved in terms
of quality of implants and operative techniques. This brace does not
replace the surgical managements forever, but rather prolongs the
timing of the operative interventions. One patient walked too much
because of the good feeling after the application of the brace, and
showed a resultantly lower hip score, resulting in THA [6]. On the
other hand, a patient with a Harris score of less than 70 (poor category), who required loxoprofen sodium every day before application of
the brace, enjoyed daily life for 15 years before the patient underwent
THA (personal communication). Therefore, an analysis using THA as
a dead point is necessary. Another key limitation is strong dependency
on the skills by the prosthetist who realizes the concept of the brace.
We experienced a patient with a brace with loose adjustment that resulted in pain and reduced hip functions.

Conclusion
The most important advantage of this bracing treatment is the absence of side effects reported thus far. Furthermore, there are many
patients with hip OA with severe pain, who are aged and/or have
many complications that are high risk factors for invasive operation
with general anesthesia. This bracing approach is a suitable intervention for such patients.
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