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Introduction

The incidence of spinal deformities is high 
compared to other musculoskeletal disorders 

(Tsyvkin, 1981; Brauer, 1955; Jacobellis et al., 1981). 
Kyphosis is one of the spinal deformities, which is 
more common than other deformities (Tribus, 1998; 
Ropac et al., 2013). Scheuermann kyphosis is the 
most common cause of thoracolumbar hyper kypho-
sis with an incidence varied between 20% and 60% in 
kyphotic subjects (Fisk et al., 1982; Jacobellis et al., 
1981; Tsyvkin, 1981).

Various types of treatment have being used to de-
crease the risk of curve progression and to decrease 

the magnitude of deformity (Weiss et al., 2009; Win-
ter and Pilney, 2002). Functional treatment approach 
(exercise therapy) and orthoses are the most common 
approaches used for the subjects with kyphotic curve 
(Gutowski and Renshaw, 1988; Seidi et al., 2014). 

Thoracolumbosacral orthoses including Milwaukee 
orthosis and low profile orthoses such as Gschwend 
type brace, soft brace, Kyphologic brace, Physiologic 
brace and anti-kyphosis brace have being used exclu-
sively in subjects with kyphosis (Weiss et al., 2009; 
Gutowski and Renshaw, 1988). Various kind of or-
thoses have being used for the subjects with kypho-
sis, however the main question posted here is which 
kind of these orthoses are more effective to reduce 
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kyphotic curve. Moreover, which factor influences the 
performance of available orthoses. Therefore, the aim 
of this review was to answer to the aforementioned 
questions based on the available literature.

Method

A search was done in some databases such as Pu-
bMed, ISI web of knowledge, Ebsco, Embasco, and 
Google scholar from 1960-2015. Some key words 
such as kyphosis, Scheuermann disease were used in 
combination with brace and orthosis. The papers were 
selected based on their titles and abstracts to address 
the research questions of interest. The final selection 
of the papers was done based on the following criteria:

1. The papers were published in English
2. Focus on the effects of brace or orthosis on ky-

phosis

Results

Based on the mentioned key words 20 articles were 
found for final analysis. In which 5 papers focus on 
use of Milwaukee brace on kyphosis and 6 on new 
design of orthosis.

Newly Anti-kyphosis
This orthosis is actually a posture trainer support that 
function based on biofeedback principle. The shoulder 
straps of the orthosis contain vibrations units which 
attached to a central unit with wires. The protraction 
of the shoulders pulls the cable and actives the vibra-
tion unit.

Osteomed Orthotic Device
This orthosis used specifically for osteoporosis. It re-
semble as total contact orthosis, with no rigid con-
struction. There are some air chambers pads attached 
to back section of the device which can be filled up to 
75% of their capacity. 

Physio-logic Brace
This orthosis aims to restore lumbar lordosis with an 
apex at L2 or above levels.

Gschwend Orthosis
This orthosis was also used for kyphosis. A permanent 
correction of kyphosis has been reported by using this 
brace. In comparison with Milwaukee brace, this or-
thosis remain the treatment of choice.

Sforzesco Brace
It was developed in order to omit casting procedure 
used for spinal orthoses. The correction achieved fol-
low the use of this orthosis is based on Sport concept 
of correction. The other orthoses such as Sibilla and 
Lapadulla were developed based on the same concept.

Discussion

There is no doubt that most of the subjects with ky-
phosis deformity should use orthosis to control their 
curve progression and to decrease kyphosis. Although 
various kinds of orthoses have being developed in this 
regard, it is not well understood which kind of or-
thosis is more successful to reduce kyphosis curve. It 
should be emphasized that the normal kyphotic curve 
is between 20 and 40 in growing adolescent and 45 in 
normal adult subjects (Fon et al., 1980). The main rea-
son for treatment in Kyphotic subjects related to pain, 
progression of deformity and appearance (Wenger 
and Frick, 1999). The outcome of orthosis treatment 
depends on age of subjects and magnitude of deform-
ity at onset of diagnosis. Based on the study done by 
Lowe, brace should be priscripted for the subjects with 
kyphosis curve between 55 and 80 degrees (Lowe and 
Line, 2007). However, the main question posted here 
is what are the suitable orthoses available for kyphotic 
subjects. 

The available orthoses for kyphotic subjects can be 
subdivided into two main groups including soft and 
rigid orthoses. Figure 1 shows the available orthoses 
for the subjects with kyphosis.

As can be seen from Figure 1, various orthoses are 
available for the subjects with kyphosis. Therefore, it is 
too important to determine which type of above-men-
tioned orthoses is more suitable for kyphotic subjects. 
In the research done by Bradford et al, it was shown 
that Milwaukee brace decreased thoracic and lum-
bar kyphosis by 40% and 35%, respectively after 34 
months of brace wear (Bradford et al., 1974). More-
over, in another study they showed that kyphosis de-
creased by 50% (Bradford et al., 1980). 

In study of Guto and Renshow the influences of 
modified Milwaukee orthosis and Boston Lumbar 
orthoses on kyphosis curve was evaluated (Gutowski 
and Renshaw, 1988). The average improvement of ky-
phosis was 27% in Boston group and 35% in Mil-
waukee group (Gutowski and Renshaw, 1988).  In the 
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Figure 1: A review of the orthoses used for Kyphosis deformity

study done by Weiss on a subject with kyphosis angle 
around 58, the angle decreased to 25 degrees after 3 
years of orthotic use (Weiss et al., 2009). Yamaguchi 
et al evaluated the influence of antikyphosis ortho-
sis on curve correction. They showed that 8 out of 
12 subjects (67%) had improvement in the curve of 
their deformity, however 25% of them had no change 
(Yamaguchi et al., 2014).

Unfortunately there are not enough evidences re-
garding the efficiency of various orthosis. Most of the 
newly designed orthoses have been tested on one or 
two subjects. Based on the results of these research 
studies it can be concluded that brace treatment is al-
most successful in subjects with kyphosis deformity 
especially for immature subjects with curve between 
50 and 55. However, due to some complications some 
subjects prefer to not use their orthoses regularly. 
Based on the results of available studies, the influence 
of Milwaukee orthosis on kyphotic curve was more 
than that with Boston brace (Gutowski and Renshaw, 
1988).

The time of orthosis wear was the other question 
posted here. Based on the results of research done by 

Gutowski and Renshaw the output of treatment in 
subjects with 23 hours orthosis used was the same as 
those used orthosis only for 16 hours (Gutowski and 
Renshaw, 1988). Due to lack of enough evidences re-
garding the efficiency of orthoses it is too difficult to 
have a strong conclusion.

Conclusion

The results of this review showed that the efficiency 
of high profile orthosis on kyphosis curve reduction is 
more than that of other available low profile orthosis. 
However they have more complications. There seems 
to be no difference between the outputs of full time 
or part time orthosis use. Due to lack of evidences 
on the effect of various orthoses use on kyphosis, it is 
recommended that the efficiency of kyphotic orthoses 
be tested in a big study with more number of subjects. 
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