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ABSTRACT

The participant of this study was a 40-year-old female, who mainly complained of middle thoracic stiffness and pain in extension at the mid
thoracic level with hyperkyphosis, forward head and mild thoracic
dextroscoliosis. The subject participated in multimodal home-based
physiotherapy program with the duration of 9 months, consisting of
posture exercises, soft tissue massage therapy and thoracic manipulations. Comparison of initial and final evaluation revealed the improvement in all evaluated variables, including the reduction of thoracic hyperkyphosis, forward head posture and thoracic dextroscoliosis, freer and
less painful thoracic spine extension mobility, no pain in the sacroiliac
joint, and increased satisfaction with the posture. There was also notable
improvement in the algometry of the paraspinal muscles, equalization of
functional lower-leg length and rib-pelvic distance of both sides of body.
In conclusion, the proposed physiotherapy protocol can be beneficial in
addressing postural faults such as thoracic hyperkyphosis, forward head
and scoliosis. However, further research is needed with a larger sample.
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INTRODUCTION
The normal kyphotic curvature of the thoracic spine regarding Cobb angle
measurement falls between 20o and 40o. Larger kyphosis angle is viewed as
hyperkyphosis [15]. Lateral curvature of the spine >10° in the coronal plane,
with rotation of the vertebrae (pedicles or spinous processes toward the concavity of the curvature) within the curve is regarded as scoliosis [26, 37].
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Only a few studies have evaluated the associations between spinal deformations and pain. Many studies have found hyperkyphosis to be associated
with upper back pain [13, 32, 35], but some found that hyperkyphosis did
not cause substantial chronic back pain in older women [14]. Idiopathic
scoliosis scarcely causes pain [37], yet it may sometimes induce posterior
chest wall pain on the region of the rib hump [21]. In a case report a 76-yearold woman with excessive thoracic kyphosis and lumbar scoliosis reported
to have low back pain [7]. Meanwhile it should be kept in mind that the
lifetime prevalence of nonspecific back pain is 70% in the normal population and should not be attributed to scoliosis [37]. Still, curvature >45°
in adolescence predicted significantly greater back pain intensity further
in adulthood [19]. Additionally, to pain, spinal deformations might lead to
dissatisfaction with the bodily appearance [7, 29].
No matter that physiotherapy (PT) and braces are often used to reverse
thoracic hyperkyphosis and scoliosis, and to reduce discomfort or pain, there
is limited and controversial experimental evidence about their effectiveness
in adulthood [5, 8]. Yet, some studies suggest that conservative treatment
should be considered first [8], and surgical treatment is recommended in
adults with progression of kyphosis, refractory pain and loss of balance [8],
while the others state that PT and braces have a relatively minor role in
adult scoliosis and surgery may be the best treatment option in symptomatic
scoliosis with severe deformity [37]. Thus, there is no clear opinion about
the most suitable treatment protocol and the efficacy of exercises and other
PT methods in case of hyperkyphosis of thoracic spine and scoliosis.
Forward head posture is defined as the forward displacement of the head
from the gravity line, where increased extension of the upper cervical spine
(hyperlordosis) and increased flexion of the lower cervical spine (hypolordosis) and upper thoracic spine has occurred [12, 17]. There is evidence,
that thoracic hyperkyphosis and forward head posture are associated, but it
is still not clear, which one is the cause and consequence [34]. It is also suggested that the dysfunction of lower cervical spine can induce upper thoracic
back pain [12]. Additionally, there is data from one study that more than half
of patients with neck pain had forward head posture [11], yet another study
showed that forward head posture was not related to neck pain or disability
[17]. In order to restore normal alignment of neck and reduce chronic neck
pain, the activation of neck flexors through craniocervial flexion exercise,
cervical flexion exercise and their combination, has been applied in studies
[10, 23].
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The purpose of this study was to investigate the effect of multimodal PT
program on spinal disorders, such as forward head posture, hyperkyphosis
and scoliosis, and on back pain/stiffness.
MATERALS AND METHODS
The study subject was a 40-year-old female, 170cm in height and 68kg in
weight, who complained of thoracic hyperkyphosis, forward head posture and thoracic dextroscoliosis. She also reported to suffer from thoracic
stiffness (right > left) and nonradiating pain with extension at the T4–7 level
for years. In the last two years mild pain in right-sided sacroiliac joint (SI)
region had also emerged.
The subject reported her pains were rated as 3/10 for her mid back in
extension (0= no pain; 10= worst pain ever), 1–2/10 for SI joint.
The subject was diagnosed mild thoracic dextroscoliosis by occupational
physician in 2015. She had not undergone spinal imaging and treatment,
including medical treatment, for her condition.
Visual observation alongside with photographic recordings were used for
postural assessment [33]. Skin marking over the spinous processes was used
to detect any spinal misalignments in the frontal plane.
An algometer (Wagner Instruments FPK 20, Greenwich, USA) was used
to measure the pressure pain threshold of paraspinal muscles bilaterally
from superior nuchal line down to posterior superior iliac spine, applying
pressure after every 5 cm (Figure 1, A). The subject was instructed to give
a signal immediately when the sensation of pressure became a painful sensation in order to establish her pain threshold (kg/cm2) [3]. The values of
individual points of each side of body were summed and divided with the
number of points.

Figure 1. A. Using algometer to measure pain pressure threshold of paraspinal muscles.

B. Measurement
of rib-pelvic
distance.to measure pain pressure threshold of paraspinal muscles.
Figure
1. A. Using
algometer
Measurement of rib-pelvic distance.
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The rib-pelvis distance was defined as the distance between the costal
margin on the level of 9–10th rib and opposite anterior superior iliac spine
(ASIS) and was measured by means of a tape measure.
To identify whether the subject had lower-limb length discrepancies, first
the distance between upper margin of greater trochanter and lower margin of lateral malleolus was measured [28] (Figure 2, A), and thereafter we
measured the distance between ASIS and lower margin of lateral malleolus
by measuring tape (Figure 2, B) [9, 36, 24].

Figure
(A)(A)
andand
functional
(B) (B)
lower-limb
length.
Figure2.2.Measurement
Measurementofofstructural
structural
functional
lower-limb
length.

Home-based multimodal PT program lasted 9 months, from December 2018
to September 2020. It consisted of rolling with massage roller (Figure 3, C),
end-range exercises to reduce cervical and thoracic spine mobility limitations (Figure 3, K), spinal extensor (Figure 3, A, B) and deep neck flexor
muscle strengthening exercises (Figure 3, D), scapulothoracic exercises for
serratus anterior (Figure 3, F, G) and lower trapezius (Figure 3, E) muscle
strengthening, as well incorporating self-correction exercises in order to
counteract scoliotic deformation (Figure 3, H, I, J), stretching exercises for
pectoralis major and quadratus lumborum muscles (Figure 3, L), and also
hip extensor strengthening exercises [1, 2, 4, 6, 8, 20, 22, 30, 31] (Table 1),
and integrating the corrected posture into daily activities [22, 39]. During
the first week exercises were performed 3–4 times a week and in the following 2–5 weeks were progressed to 6 times a week, thereafter step-by-step in
a decreasing manner 5 times a week in 6–10 weeks, 3 times a week in 11–22
weeks and finally 2 times a week in 23–40 weeks. The subject was treated
also with 10 minutes soft tissue back massage [6] once a week and monthly
with thoracic thrust manipulations [16, 25, 27, 38]. The subject consented
to the publication of this report, including pictures.
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Table 1. List of exercises performed during physiotherapy program.
Standing thoracic extensions
Thoracic extension mobilization on the wall
Cat/camel
Neck and thoracic spine mobilizations with massage roller
Thoracic spine rotations to left with TheraBand
Kneeling thoracic spine rotations
Thoracic lateral translations to left with TheraBand
TheraBand diagonal shoulder flexion
Pushing against wall
Kneeling scapular protraction
Thumb up (lower trapezius)
Pectoralis major stretch
Quadratus lumborum stretch
Chin tucks (supine and standing)
Bridge
Half squats

Figure 3. Illustrated examples of exercises applied during study. A: Thoracic spine extension.

Figure 3. Illustrated examples of exercises applied during study. A: Thoracic spine extension. B:
B: Thoracic spine extension, hands on shoulders. C: Thoracic spine mobilization with massage
Thoracic spine extension, hands on shoulders. C: Thoracic spine mobilization with massage
roller.D:D:Chin
Chintuck
tuck
activation
ofdeep
the deep
neck flexors.
E: Activation
lower trapezius.
F, G:
roller.
forfor
activation
of the
neck flexors.
E: Activation
of lowerof
trapezius.
F, G:
Activation
serratus
anterior.
H: Trunk
rotation
with TheraBand.
I, J: TheraBand
Activation
ofof
serratus
anterior.
H: Trunk
rotation
with TheraBand.
I, J: TheraBand
diagonaldiagonal shoulder flexion.
K: Thoracic
extension
onthe
the
wall.
Quadratus
lumborum stretch.
shoulder
flexion.
K: Thoracic
extensionmobilization
mobilization on
wall.
L: L:
Quadratus
lumborum
stretch.
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RESULTS

Pain pressure threshold (kg/cm2)

Initially the subject complained of mid thoracic stiffness and pain (3/10)
in extension at the T4–7 level, forward head posture, thoracic hyper
kyphosis and dextroscoliosis, as well of right sacroiliac joint pain (1–2/10).
After multimodal PT program the thoracic spine extension mobility was
remarkably freer and less painful (1/10). Pain around the sacroiliac joint
had resolved (0/10). The subject felt considerably more comfortable with her
neck and thoracic spine posture and reported the incorporation of improved
posture habits into her daily routine.
Initial posture analysis revealed several postural faults, the subject
had forward head posture, thoracic hyperkyphosis and increased lumbar
lordosis, her head was also slightly tilted to left and turned to right, additio
nally some slight postural asymmetries between right and left side, such
as raised left scapula, increased left arm-thoracic space, raised left gluteal
and knee joint line were detected. Mild thoracic dextroscoliosis, and correspondingly a rib hump on right during the Adam’s forward bending test
was is identified. Compared to baseline, the improvements in all aspects of
aforementioned postural deviations were detected after the PT program, the
most notable was the reduction of thoracic hyperkyphosis.
The initial pressure pain threshold was on right and left body side
5.6 kg/cm2 and 6 kg/cm2, respectively. At the end of a study the pressure pain
threshold was 8 kg/cm2 (increased by 2.4 kg/cm2) and 7.9 kg/cm2 (increased
1.9 kg kg/cm2).
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Figure 4. Pain pressure threshold of right and left side of body side.
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At initial and final measurements the distance between right costal margin
and left ASIS was 27.5 cm, while the distance between left costal margin
and right ASIS was initially 26.5 cm and at the end of study 28 cm, thus
increasing by 1.5 cm.
No structural lower-limb length discrepancies were detected, since the
distance from upper margin of greater trochanter and lower margin of lateral
malleolus was bilaterally 82 cm. Initially the distance between the right and
left ASIS and lower margin of lateral malleolus was 91 cm and 93 cm, respectively, revealing the functional lower-limb length discrepancy of 2 cm. But
on final evaluation the functional limb length inequality was fully resolved.
DISCUSSION
We consider improvement of thoracic hyperkyphosis alongside with reduced
forward head posture and thoracic dextroscoliosis as the main findings of
this study. Correspondingly, the subject reported increased satisfaction with
her posture. Additionally, reduced subjective stiffness in spinal extension, as
well improvement of back pain after treatment was noticed.
In consistent with current study, the reduction of thoracic hyperkyphosis [16, 22, 27, 40] and forward head posture [12, 16, 20, 40] after multimodal PT program has been shown as well by other studies. Likewise, Yoo
[40] observed upper thoracic pain reduction after performing of thoracic
stretching and thoracic extension exercise, as well strengthening exercises
for cervical and scapular muscles for one month in a 36-year-old male subject, who was treated for upper thoracic pain, forward head posture and
rounded shoulders. Likewise, application of thoracic extension traction,
thoracic extension exercises and manual thoracic mobilizations for 9 weeks
resulted in reduced pain and disability among 10 adult patients alongside
with improvement in thoracic hyperkyphosis [27]. After treating an adolescent girl for thoracic hyperkyphosis, forward head posture, neck and
back pains, headaches, and various other health issues with simultaneous
anterior thoracic translation and thoracic extension traction over a period
of 13 months, 80–100% improvement in all of the initial health complaints
alongside with remarkably improved posture was observed [25]. And, a
32-year-old male subject reported substantial improvement in middle and
low-back pain, neck pain, as well the reduction of headaches and dizziness,
forward head posture and thoracic hyperkyphosis after cervical and thoracic
extension exercises, traction, and manipulation program that lasted for 13
weeks [16].
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On the opposite, some studies on adult population do not support our
findings about postural improvements to be accompanied by improvement
in subjective symptoms such as in back pain [4] or quality of life [4, 18,
22]. Glassman et al. [18] investigated the effects of conservative treatment
in patients with lumbar scoliosis and found no changes in quality of life
among treatment group, and some improvement of health status among
patients who received no treatment. Current study did not assess all aspects
of quality of life, yet documented the changes in subjective satisfaction about
the posture, where the subject expressed marked satisfaction with her neck
and thoracic posture during and after intervention. Similarly, Katzman et al.
[22] found that, exercise therapy for postural disorders resulted in improved
self-image and satisfaction with body image, yet no differences between
treatment and control group for quality of life were detected. Differences
between our study and the study of Glassman et al. [18] might be attributed
as well to the aspect that Glassman et al. [18] included both high and low
symptom subjects into the analysis, and the severity of disorder could influence patients’ responses to treatment, as well the subjects were treated for
lumbar scoliosis, meanwhile the participant in the current study had mild
scoliosis in thoracic region, and several other postural complaints, such as
thoracic hyperkyphosis and forward head posture. Additionally, the specify
of intervention protocols would certainly affect outcomes, and while the
subjects in the study by Glassman et al. [18] were treated with medication,
physical therapy, exercise, injections/blocks, chiropractic care, pain management, bracing, or bed rest, the emphasis in our study was set on individually
adjusted and carefully selected muscle strengthening and spinal mobility
exercises for affected body segments, with simultaneous incorporation of
newly acquired postural habits into daily life activities. The profile of PT
program applied in current study has many similarities with the program
used by Katzman et al. [22], where elderly subjects with hyperkyphotic
thoracic spine experienced significant improvement in hyperkyphosis and
self-image, analogously to the results obtained in the present study.
On the contrary to Bautmans et al. [4], who could not detect the reduction in back pain of elderly patients with osteoporosis and thoracic hyper
kyphosis in comparison with control group after application of exercises,
taping and spinal manual mobilizations, subject in the present study
reported that after PT program the thoracic spine extension mobility was
noticeably freer and less painful, and these finding were substantiated by
increase in the pain pressure threshold of right and left paraspinal muscles
by 2.4 kg/cm2 and 1.9 kg kg/cm2, respectively. Otherwise, therapeutic program used by Bautmans et al. [4] improved posture, therefore the lack of

Efficacy of a multimodal physiotherapy treatment program for postural disorders and pain | 57

impact on pain might be related to shorter duration of program compared to
our study (3 months versus 9 months), as well differences in subjects’ health
status (osteoporotic versus not osteoporotic subjects), age, and the specific
characteristics of treatment protocol itself. The PT protocol in current study
might be considered more intensive, with treatment sessions lasting longer,
more exercises were included and applied not only to thoracic region, but as
well to neck, lower back and pelvis.
To summarize, multimodal PT protocol with active strengthening,
mobility and posture correction exercises, manual manipulations on thoracic spine and back massage was effective in improving subjects’ posture
and attenuating back pain and stiffness.
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