International Journal of Orthopaedics Sciences 2020; 6(4): 885-890

International Journal of

Sciences

E-ISSN: 2395-1958
P-ISSN: 2706-6630

1JOS 2020; 6(4): 885-890
© 2020 1JOS

W ww.Orthopaper.com
Received: 17-08-2020
Accepted: 27-09-2020

Ashish Jain

Assistant Professor, Department
of Orthopaedics, Hind Institute
of Medical Sciences, Barabanki,
Uttar Pradesh, India

Deepak Srivastava

Associate Professor, Department
of Orthopaedics, Hind Institute
of Medical Sciences, Barabanki,
Uttar Pradesh, India

AN Mishra

Professor, Department of
Orthopaedics, Hind Institute of
Medical Sciences, Barabanki,

Uttar Pradesh, India

Corresponding Author:

Ashish Jain

Assistant Professor, Department
of Orthopaedics, Hind Institute
of Medical Sciences, Barabanki,

Uttar Pradesh, India

Effects of targeted back muscle exercises in reducing
thoracic kyphosis in patients of hyperkyphosis

Ashish Jain, Deepak Srivastava and AN Mishra

DOI: https://doi.org/10.22271/ortho.2020.v6.i4m.2434

Abstract

Increased thoracic kyphosis (hyperkyphosis) is well known entity especially in elderly population may be
responsible for multiple morbidity and needs a non-pharmacological preventive strategy due to which
muscle strength training has been routinely advised. Eighty patients were included in study and divided
into two groups. One group received institutional and home-based exercise regimen and another group
was administered the routine pharmacological regimen. Besides demographic variables, clinical (occiput
to wall distance, pain, ODI score and spinal flexibility) and radiological parameters (Cobb’s angles of
thoracic kyphosis, lumbar lordosis, and thoracic kyphosis in best erect posture) were assessed before and
after the end of 3-month duration. The data between both the groups was comparable but the study group
showed marked improvement at the end of study (mean difference of 1.8°) and significant improvement
in clinical parameters of pain, ODI score, occiput to wall distance and spinal flexibility. The other values
were insignificantly affected. We find that exercise regimen positively impacts and significantly
improves the thoracic kyphosis, clinical and functional status of patients who have hyperkyphosis but
undergo a targeted muscle training programme for back muscles.
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1. Introduction

Hyperkyphosis is usually defined as an excessive anterior concavity of the thoracic spine
usually more than 45 degrees . It is a common occurrence in patients presenting to spine
outpatient department in our area and is more prevalent in cases of spinal tuberculosis and
Senile osteoporosis. It is estimated, however, to affect 20% to 40% of older adults, worldwide
[2. 3], Respiration is significantly affected in this condition due to reduced pulmonary function
[l and is usually associated with poorer outcomes in activities of daily living performance [ 3],
quality of life Bl and a higher prediction of mortality which might be independent of
underlying spinal osteoporosis [,

Hyperkyphosis can be present due to numerous causes which are varied in nature. Vertebral
body wedging, a persistent poor posture, impaired motion of spinal extension, diminished
strength of back extensor muscle strength 2 & 7'is other commonly cited potential causes of
age-related hyperkyphosis. Increased kyphosis in thoracic spine attributed to anterior
displacement of centre of gravity and is associated with muscle impairments and altered gait
81, This may lead to a poor function of lower limbs, which is also important to understand as
subsequent mobility impairment and loss of independence may be predicted or prevented in
such individuals 1. All these concerns warrant a higher attention on hyperkyphosis, which till
date is only recently becoming recognized by health care providers as a health concern with no
significant standard of care %, A pharmacological treatment based on osteoporosis may have
a limited role in preventing hyperkyphosis, as only a third of patients with hyperkyphosis have
evidence of underlying vertebral fractures M, Studies done in other part of the world have
subjected patients of hyperkyphosis to other treatment protocols such as targeted spinal muscle
strength and back extensor muscle training with good results and modest improvement or
arrest in kyphosis. This was combined with orthosis and other technological tools with some
success. Moreover, a systematic review including seven randomized controlled trials reported
that exercise interventions targeting back extensor muscle strength resulted in modest
improvements in clinical measures of kyphosis [+ 12 13.14],
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As most of these studies have studied varied parameters with
very few of them including radiological measurement of
Thoracic kyphosis and Lumbar lordosis in post-intervention
group, this study was taken to study the clinic-radiological
effect of targeted spinal extension strengthening protocol in
patients of our geographical area as a management of
Hyperkyphosis.

2. Methods

A total of 80 patients who reported to Department of
Orthopaedics at Hind Institute of Medical Sciences,
Barabanki were included in the study which was carried out
for 3 months for each of the patients. This study was done
between 2018 January to August 2020.

The inclusion criteria consisted of patients who were
clinically hyperkyphotic and had a thoracic kyphosis more
than 40 degrees of Cobb’s angle in erect Xray on lateral view.
Patients who had a concurrent neoplasm, inflammation, or
infection and who had indications for urgent surgery (cauda
equina syndrome or progressive motor deficit), previous
history of spinal surgery, current pregnancy or early
postpartum period (6 months), and coexisting medical
conditions (severe central or foraminal spinal stenosis gross
structural abnormalities, such as spondylolisthesis or
scoliosis, ankylosing spondylitis, spinal fracture, limb
fracture, visual loss and spinal tumour) were excluded from
the study. Written informed consent was obtained from all
patients prior to data collection. The study was passed through
the ethical committee of our institution.

Patients who were able to attend Physiotherapy for 10
sessions (5 times/week for 2 weeks) followed by a strict and
compliant home protocol for 10 weeks and who were willing
to adhere to the protocol were included in the study.

Forty patients were assigned to the study group and were
scheduled for the exercise programme. The control group was
composed of forty age- and sex-matched patients and received
no targeted exercise regimen but other conservative treatment
was administered. In the study group, initial sessions were
institution based for 2 weeks and consisted of 10 training
sessions. Each of these sessions was performed in presence of
one responsible attendant of the patient. The spinal extension
and muscle training exercises were demonstrated by a
physiotherapist in our supervision in the first few sessions and
then followed up in the subsequent sessions. These regimens
were tailored to each patient based on the existing muscle
strength and capacity of individuals in terms of repetitions
and sets, they were advised to. These exercises consisted of
spinal extension exercises in supine and prone position, Mc
Kenzie exercises, Scapular and wall pushing exercises, arm
raises, Posture training, modified Hatha yoga and prone
extension with or without weight.

Home-based exercise programs consisted also of isometric
and isotonic strengthening exercises for the paraspinal and
abdominal muscles and stretching exercises for the back
extensors, hamstrings, and calf muscles. This exercise
programme was prescribed for 10 weeks. Attendants of
patients were followed up telephonically and randomly asked
for video demonstration of their home-based exercises to rule
out compliance issue. There were no restrictions against
medical treatments patients were taking during the outpatient
evaluation. Other co-interventions were not allowed during
the treatment period.

Study variables pertained to demography, clinical and
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radiological parameters

The demographic variables consisted of age, gender, working
level (Sedentary, Moderate or Heavy worker), BMI and
duration of symptoms. The clinical parameters consisted of
pain (measured by VAS), ODI score, Occiput to wall distance
and Modified Schoeber test for spinal mobility The
radiological parameters consisted of Thoracic kyphosis on
erect Xray, Lumbar lordosis on erect Xray and Thoracic
kyphosis on erect extension.

The clinical and radiological parameters were assessed at the
starting of study and at the end of 3 months in each of the
groups.

3. Results

Eighty patients (study group, n=40 and control group, n=40)
with a mean age of 67.19+/- 22.14 years were included in the
study. None of the patients had any issues regarding issues of
compliance or adherence. There was no exit or expiry in any
of the groups. In the study group 41.25% of patients (n=33)
were male and rest of the patients (n=47) were female. In the
control group, 43.75% of patients (n=35) were male and rest
of the patients were female (n=45). The mean symptom
duration was 8.6+9.7 years. Age wise there was no significant
difference (p=0.9167) between the two groups. Study group
had a mean of 68.16 +/- 19.45 years while the control group
had a mean of 66.22 +/- 24.28 years.

BMI between both the groups was comparable. Mean BMI
score of study group was 21.8 (p=0.19) and control group was
22.14 (p=0.24). Most of the patients in both the groups were
of sedentary activity level owing to increased age and showed
no significant difference between both the groups. Table 1
shows the patients’ complete demographic and clinical
features. There were no statistically significant differences
between the groups in terms of age, sex, body mass index,
symptom duration, or working status (p>0.05) (Table 1).

The clinical data depicted a significant improvement in the
study group as compared to the control group. Comparison at
the starting of the study showed the pain intensity (measured
on VAS), ODI score, Lumbar flexibility (as measured by
modified Schoeber test) and Clinical hyperkyphosis as
measured by Occiput to wall distance to be comparable
between both (study and control) the groups.

The radiological data showed comparative data in both the
groups at the beginning of the study. Thoracic kyphosis in the
study group was 49.12° +/- 4.53 ° which was comparable to
the values of thoracic kyphosis in the control group (48.75°
+/- 3.75°). The value of thoracic kyphosis improved to 47.3°
+/- 5.12 © after the exercise regime at the end of the 3 months
(chart 1). The mean reduction in angle was 1.8 degrees which
was statistically significant (p=0.019). The control group had
minimal reduction in angles (0.7 degrees, p= 0.16). The mean
value of thoracic kyphosis at the end of study was 48.05 © +/-
4.23 °. The Lumbar lordosis also was comparable (study =
34.05 ° =/- 4.3 °, control: 32.75 °+/- 3.7 °), the values in study
group improved to 32.2 °+/- 3.7 °, but this result was just short
of being statistically significant (p=0.056). The control group
also improved to 31.15 ° +/- 3.4 ° and this was also
statistically insignificant (p=0.016). The values of thoracic
kyphosis at best erect posture were showed no significant
change either between the study and control groups
(study=45.8 ° +/- 4.85 ©°, control= 44.75 °+/- 6.3 °) or with
values at the end of study (study: 44.5 ° +/- 4.8 °, control:
44.05 °+/- 6.1 9).
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3.1 Charts

4. Discussion

e TK pOSTL study

Graph 1: Thoracic kyphosis angles in the study group

Table 1: Demographic characteristics of patient
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Study group (n=40) Control group (n=40) P value
Age (years) 68.16 +/- 19.45 66.22 +/- 24.28 0.9167
Sex, n (male/female) 33/47 35/45 0.576
BMI (kg/m?) 21.81+/4.45 22.14 +/- 413 0.33
Symptoms (months) 89 +/- 43 85+/- 57 0.373
Working status (n, (%)) 0.418
Sedentary 33 31
Mild/mod 5 8
Heavy working 2 1
Table 2: Clinical parameters of both the groups
Parameter Point of reference | Study group | Control group | P value
Thoracic kyphosis Initial 49.12 +/- 453 | 48.75 +/- 3.75 0.33
After 3 months 47.3 +/-5.12 48.05 +/- 4.23
0.019 0.16
Lumbar lordosis Initial 34.05 +/- 4.3 32.75 +/- 3.7 0.184
After 3 months 32.2 +/-3.7 31.15 +/- 3.4
0.056 0.116
Thoracic kyphosis at best erect Initial 45.88 +/-5.85 | 44.75+/-3.75 0.097
After 3 months 44.58 +/- 4.98 44.05 +/-
0.078 0.164
Table 3: Radiological parameters of both the groups
Parameter Point of reference Study group Control group P value
VAS (Pain) Initial 4.97 +/-3.14 5.17 +/- 3.01 0.36
After 3 months 3.97 +/- 2.89 4.92 +/- 2.98 -.052
0.016 0.25
oDl Initial 26.59+/-11.56 24.82+/- 14.03 0.184
After 3 months 20.15+/- 9.87 23.82 +/- 13.89 0.031
0.003 0.313
MST Initial 14.24 +/- 1.19 14.21 +/- 1.45 0.11
After 3 months 14.83 +/- 2.11 14.28 +/- 1.06 0.04
0.039 0.78
Occiput wall Initial 3.62 +/- 1.7 3.19 +/- 1.17 0.15
Distance (cm) After 3 months 2.86+/-1.2 2.98 +/- 1.45 0.367
0.02 0.29

Posture is defined as the relative order of the body parts 91,
Cervical lordosis, thoracic kyphosis, and lumbar lordosis are
the major components of the physiological curvatures of the
spine in the sagittal plane. Whenever these curvatures are
disturbed, this leads to postural deviation. Bad posture leads

to exaggerated joint load and inadequate tension in the soft
tissues, leading to pain and functional loss [€l,

It has long been speculated that improvement in back extensor
strength can lead to postural improvement or other parameters

of hyperkyphosis,

such as spinal

extension mobility,

improved postural awareness, or fewer incident vertebral
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column fractures ™,

A recent systematic review by Bansal et al. has supported the
need of a well-designed RCT which can examine the effects
of exercise programme on patients of Hyperkyphosis ™. As
many of these cases have a background of osteoporosis
behind them, it is even more important to identify a more
comprehensive assessment of health and functional outcome
in elderly kyphotic population. This should also include
impact and treatment effects. This further validates the need
to study effects of exercises which is an easy and safe option
for such individuals 41,

The purpose of this study was to find the association between
targeted spinal exercises and clinic-radiological improvement
in patients of Hyperkyphosis in our geographical area. The
fact that we could not find any study pertaining to our area
highlighted the need of this study.

Our review of the literature has been suggestive that evidence
of effects of exercise on age-related hyper kyphosis is scarce
and largely un applicable to our part of the world, although
few trials report some benefit of exercise or targeted
interventions that include exercise in patients of
hyperkyphosis (12231,

Our study was conducted across both the groups that had a
comparable distribution of age, gender, BMI, working status
of the patient at the time of enrolment and duration of
symptoms. This was important as variation in any of these
variables could have caused a confounding implication on the
rest of the values.

Results of clinical and radiological parameters in our study
showed significantly better improvement in Thoracic
kyphosis angles on X-rays, Occiput to wall distance, Modified
Schoeber test scores and subjective scores such as ODI and
VAS Scores. Results of our parameters of Thoracic kyphosis
in best erect posture and Lumbar lordosis were not
statistically significant but correlated with other results.
Panjabi et al. [ reported the role of lumbar stabilization
exercise in providing dynamic stabilization in the segments
providing lumbar segmental stability. They also found it to be
useful strategy in decreasing spinal functional disorder.
Richardson et al. [*9 proposed that exercises directing in
lumbar stabilization also increased the spinal stability and
pelvic stability in performing functional postures and
movements. These exercises have also been found to be
effective in reducing low back pain, increasing the range of

motion of the trunk and pelvis, and improving body balance
[20, 21]

It has been observed that the Cobb angle progresses slowly
with age to the tune of less than 1° a year ?2, This indicates
that if treatment is effectively maintained over a period,
reducing kyphosis by even a small amount may be especially
important. The change in kyphosis is consistent with previous
studies reporting improvement in clinical measures of
kyphosis after targeted spine strengthening [ 2%l The 1.8
degrees reduction in thoracic kyphosis because of intervention
seen in our study also indicates the reduction in magnitude
which might be expected of an associated vertebral fracture.
Kamali et al. ?® evaluated 18 -30-year-old patients with
kyphosis over 45 degrees of kyphosis by methods of manual
therapy, mobilization, massage, and myofascial release in one
group and stretching and strengthening of back muscle in
another group. They found angle of thoracic kyphosis was
smaller and back extensor muscle strength was significantly
greater in both the exercise and manual therapy groups (p <
0.001).

Few other studies %% have also evaluated the role of
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physical therapy and exercises in patients of hyperkyphosis
and found that there was favourable result in kyphosis and
lordosis seen in patients of Hyperkyphosis when targeted
exercise programmes were initiated. Many of these studies
have however measured kyphosis by other tools such as
inclinometer, Kyphometer, Flexicurve or photometric
technique.

We decided to measure thoracic kyphosis by Cobb’s angle on
Xray which has so far been the most accurate estimation. The
difference after intervention in study group of 1.8degrees
exceeded the 1.4-degree standard error of the measurement
and was statistically significant but the difference in change in
Cobb angle did not reach the minimal detectable difference of
2.6 degrees. As lumbar lordosis also changes following the
change in kyphosis, we also tried to evaluate change in
lordosis in our study group. Few studies earlier (032 have
found a favourable relation between lumbar lordosis but these
studies have been conducted over a long period of time and
used other methods such as inclinometer. We in our study did
not find lumbar lordosis to show significantly different values
but the values did improve. The mean lordotic angles could
also have been affected with other parameters and we intend
to study this in greater detail in future research.

While we did find change in the clinical measure of kyphosis,
a longer period may also be needed before radiographic
changes are established. It is also possible that differences in
the superior landmarks used to assess kyphosis, such as the
T2-3 interspace in the kyphometer-derived kyphosis, and the
upper endplate of T4 in the radiographic Cobb angle of
kyphosis, may confound these measurements as T23
interspace may be more anterior than T4 in the sagittal plane
[33]

We also tried to evaluate the kyphosis in the best erect
posture, a parameter stressed by Bansal et al. M to be
important while assessing kyphotic improvement. Though our
found a significant improvement in kyphosis angle with
exercise programme in relaxed posture, it was not the case in
best erect posture. In the best erect posture, the kyphosis as
evaluated pre- and post-study revealed no significant
difference, indicating that exercise regimen probably only
helps to correct the already correctable kyphosis component
in these patients. As there are no earlier studies detailing this
issue, we recommend more studies on this parameter in
future.

There are no prior studies that specifically measure clinical
kyphosis as measured by occiput to wall (OTW) distance or
the effect of exercise on this parameter. We found this to be a
quantifiable and easy tool to measure which mirrored the
other results. However, the 1.9-cm change in OTW distance
observed in our study did not exceed the smallest detectable
difference of 3.2 c¢cm according to Bland-Altman criteria
previously reported among adults with an kylosing spondylitis
[24, 25]

Though lumbar flexibility can be evaluated by range of
motion, it is a poor parameter due to high variability, inter-
observer variation and confounding by other temporary
factors. Modified Schoeber test has been a function of lumbar
flexibility in literature 4 and through this parameter our
study also showed significant improvement in Lumbar range
of motion as significantly higher (p=0.039) Schober test
scores were reported with exercises. This has also been
previously validated by Filiz et al. [

Improvement in VAS and ODI scores showed a better
subjective and functional improvement of patients. This has
been correlated in previous studies also to better self-esteem
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and function. Earlier studies > 3 361 have also found these
parameters to be positively impacted by targeted muscle
strengthening.

Our study has several limitations. The multiple causation of
Hyperkyphosis could create a bias which could have gone
unnoticed. A placebo if applied to the control group, could
have produced better results in that group. To be able to draw
firm conclusions about the efficacy of such physical therapy,
a placebo-controlled trial should be designed. The short
follow-up period limits our results to the short term only.
Also, the medications that might have been prescribed to the
patients, their period of use and at which doses, and the
adherence of the patients to the exercise schedule were not
recorded. Therefore, the possible contribution of the
medications and exercises on the outcome parameters could
not be estimated.

In conclusion, despite certain limitations and short treatment
duration, the results of the present study revealed that
exercises regimen favourably impacted clinical and
radiological parameters of kyphosis in hyperkyphotic
individuals. It was accompanied with better self-image,
function, and reduced pain. As even a minor change in these
individuals may cause far reaching effects, we feel that a
further randomized controlled long-term studies are needed to
confirm these results.

5. Conclusion

The results of our study match with the results found in the
studies done elsewhere comparing the results of thoracic
kyphosis in hyperkyphotic individuals when subjected to
physical therapy including targeted exercise programmes.
Though further studies are warranted to examine the finer
aspects and look at a larger data over a longer period, we
suggest progressive specific targeted exercise regimes
focussing on spinal extension and muscle strengthening of
back to be advised in every patient presenting with
hyperkyphosis keeping in mind especially the other
morbidities seen usually in such patients
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