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ABSTRACT :

Background: Shoulder and pelvic girdle plays an important role in day to activities of life. In patients with
Stroke, one side affection of these girdles pose a major challenge in rehabilitation. However, there is scanty
literature about the variations in alignment of girdles in patients with stroke. Aim: This study is aimed to analyse
the abnormal changes in the Scapular, Acromion, Mastoid, Pelvis alignment in patients with stroke, as a baseline
data.

Methodology: An observational study of Scapular, Acromion, Mastoid, Pelvis alignment in stroke survivors was
conducted in a Tertiary care hospital. Stroke survivors were recruited from the Physiotherapy unit of VPMH
hospital, Ahmednagar. Patients were included between the age group 30 to 70 yrs., Patients with unilateral stroke,
patients with acute, subacute & chronic stroke and able to stand with or without support. A palpation meter is used
to measure the Scapular, Acromion, Mastoid, Pelvis alignment in stroke survivors.

Results: When measured scapular protraction, people after stroke showed more protracted scapulae than the
healthy individuals (mean 1.28> 0.42, P=<0.0001). Scapular height discrepancy (mean 1.50>0.55 P=0.0003),
PSIS alignment (mean 0.52>0.07 P= <0.0001) and Acromioclavicular joint alignment (mean 2.28>0.45 P=
<0.0001) shows more significant difference found in stroke survivors group than the Healthy individuals

Conclusion: Our results indicate that people after stroke, in comparison with age-matched healthy comparison

subjects, have altered Scapular, Acromioclavicular and pelvic alignment as evaluated by palpation meter.
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Introduction

Stroke is defined by the World Health Organization
as a clinical syndrome consisting of rapidly
developing clinical signs of focal (or global in case
of coma) disturbance of cerebral function lasting
more than 24 hours or leading to death with no
apparent cause other than a vascular origin. "

Following vascular occlusion, an ischemic cascade
begins which includes energy and sodium
potassium pump failure, an increase in intracellular
calcium, depolarization, and generation of free
radicals, blood brain barrier disruption,
inflammation, and apoptosis leading to various
impairments.*"""

The normal biomechanics and stability of shoulder

complex is compromise by loss of motor control and
development of abnormal patterns due to beginning
ofhemiplegia

Hemi paretic patients had altered scapular and
shoulder movement patterns which hamper the
performance of ROM of shoulder joint.

Abnormal biomechanics of shoulder joint will alter
the stabilization of scapula due to that Glenohumeral
joint and scapula cannot function independently
(Paine, 2013) ™

Disturbance in scapulohumaral rhythm due to
abnormal shoulder biomechanics leads to the altered
acromion and mastoid process alignments.

The trunk along with the pelvis when optimally
aligned is responsible for appropriate activation of
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the trunk muscles and this translates into the
maintenance of a good trunk control. Impairment in
trunk performance following stroke is considered
tobe associated with changes in the measures of
balance, gait and functional ability seen with
stroke. "

Functional performance of upper limb and lower
limb, balance, gait changes are directly depends on
level of disturbed alignment of pelvis, scapula, AC
joint and mastoid processes."”

These all alignments are need to be checked with
the valid and reliable measurement tool so, recently
developed Palpation Meter is considered as a
reliable and valid measurement tool for assessment
of different alignments.

A palpation meter (PALM; Performance
Attainment Associates, St. Paul, MN, USA) is used
to measure the distance and inclination between
two bony landmarks of the body. The PALM
consisted of an inclinometer and two caliper arms,
and the inclinometer had a semi-circular arc that
moved within the range 0—30° in either direction
from the midline at 1° intervals "

In our Knowledge there is no any study done yet
who analyse the postural changes and height
discrepancy in shoulder, pelvis with valid
measurement tool.

So, this study is aimed to analyse the abnormal
changes in the Scapular, Acromion, Mastoid, Pelvis
alignment in patients with stroke.

Methodology

An observational study of Scapular, Acromion,
Mastoid, Pelvis alignment in stroke survivors was
conducted in a Tertiary care hospital. 48
participants were included in the study out of which
28 Stroke survivors were recruited in Group A from

the Physiotherapy unit of VPMH hospital,
Ahmednagar. Patients were included between the
age group 30 to 70 yrs., Patients with unilateral
stroke, patients with acute, subacute & chronic stroke
and able to stand with or without support. In Group B
20 healthy individuals were included with
comparatively same age group.

A palpation meter is used to measure the Scapular,
Acromion, Mastoid, Pelvis alignment in stroke
survivors. The PALM consisted of an inclinometer
and two caliper arms, and the inclinometer had a
semi-circular arc that moved within the range 0—30°
in either direction from the midline at 1° intervals.

To check the scapular alignment we measured
scapular protraction/retraction and scapular height
discrepancy. For measure the scapular
protraction/retraction we kept two caliper arms over
the bony landmarks; one over the inferior angle of the
scapula and other on corresponding vertebral
spinous process and marks the readings in
centimetre, Compare it with the unaffected side;
difference more than 1.0 cm is considered as
abnormality.

The PALM calculator will display the height
discrepancy of scapular, PSIS, AC joint, Mastoid
alignment in centimetres and inches when the
measured inclination angle displayed on the
inclinometer scale, is lined up with measured
distance displayed on the caliper dial.

Data Analysis

Statistical Analysis was performed by using SPSS
version 20: Descriptive data analysis was performed
for relevant variables. Comparison of mean and
standard deviation between stroke survivors and
healthy individuals group was done by using
unpaired t-test. Results were interpreted based on the
confidence interval set at 95% and were reported

Result along with statistical significance (p<0.05).
Table 1: Demographic Data of the Study
Variable Stroke Healthy Percentage (%)
survivors (28) | individuals
(20)
Gender Male 21 16 75
Female 7 4 25
Side affected Right 12 42.8
Left 16 57.14
Duration Acute 13 46.4
Chronic 15 53.57
Type of stroke Ischemic 22 78.57
Hemorrhagic 06 21.42
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Table 2 : Comparison of Mean and Standard Deviation Between Stroke Survivors and Healthy Individuals

Stroke survivors Healthy P Value
Mean+SD individuals
Mean+SD
Scapular
Protraction 1.282+0.6 0.425+0.42 <0.0001
In (Cm) 1.503+0.95 0.555+0.57 0.0003
Scapular Height | IN
Discrepancy (INCHES) 0.602+0.37 0.223+0.24 0.0002
In (Cm) 0.520+0.41 0.075+0.11 <0.0001
Psis Height IN
Descrepancy (INCHES) 0.196+0.15 0.027+0.04 <0.0001
In (Cm) 2.286+1.4 0.455+0.55 <0.0001
Ac Joint Height | IN
Descrepancy (INCHES) 0.879+0.57 0.16+0.20 <0.0001

Table 1 summarizes the demographic variables of the study. 28 stroke subjects (21 males, 7 females) were
recruited in the study with mean age 53.6+ 11.16 years. With respect to type of stroke 22 subjects had ischemic
lesions and 6 hemorrhagic and with duration of stroke, there were 13 subjects with an acute stroke, and 15 with a
chronic stroke. Others side 20 healthy individuals (16 males, 4 females) were recruited in comparison group.
Table 2 summarizes the Comparison of mean and standard deviation of outcomes between group A (Stroke
survivors) and group B (Healthy individuals). When measured scapular protraction, people after stroke showed
more protracted scapulae than the healthy individuals (mean 1.28> 0.42, P= <0.0001). Scapular height
discrepancy (mean 1.50>0.55 P=0.0003), PSIS alignment (mean 0.52>0.07 P=<0.0001) and Acromioclavicular
joint alignment (mean 2.28>0.45 P=<0.0001) shows more significant difference found in stroke survivors group
than the Healthy individuals. Mastoid alignment does not shows any comparative difference between both the
group (P=0.2825).

Comparison of mean between Stroke survivors
and Healthy individuals
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Graph 1: Comparison of Mean between Stroke Survivors and Healthy Individuals
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Discussion

We examined variations in shoulder and pelvic
girdle alignment in 48 participants with stroke and
healthy individuals which hypothesized that
postural alignment would be altered in people with
stroke.

Results showed that significant alteration of
measured scapular protraction, scapular height,
PSIS and Ac joint alignment is seen in Stroke
survivors group.

Motor dysfunctions caused due to weakness of the
muscles and hypertonicity along with the
impairment of proprioception has been proposed as
factors that may underlie the poor postural control
observed in people with stroke. Beyond strength,
coordination, and sensory function, alignment of
the scapulae, spine, and pelvis may also have
implications for postural control. Proper alignment
of the scapulae, pelvis and spine is important for
good balance between external loads on the trunk
and adequate trunk muscle function.""”

Findings of our study supported by Verheyden et.al
Which shows significant differences in postural
alignment between people with stroke and
comparison subjects in measurements of pelvic tilt
and over-all spinal inclination in standing. The
relationship between poor balance, trunk control,
and an altered pelvic tilt may indicate a postural
control deficit within the core stability of people
with chronic stroke. Pelvic control is important for
trunk stability, and the lack of active muscle
stabilization might lead to poor control of
lumbopelvic position. The deep trunk muscles, in
particular, have been shown to contribute to the
stability of the lower spine and as core stability
requires the intrinsic control of musculature
surrounding the sacral-pelvic region, so his results
suggest that this control is lacking in the chronic
phase after stroke and is reflected in postural
control and movement deficits in his sample.”"*"

Messier et al, who suggested that the pelvis is more
fixed after stroke and, therefore, there is less
anterior tilt of the pelvis after trunk flexion. Stroke
participants with a more forward leaning posture in
upright standing had significantly lower scores on
trunk control and functional balance """

Scapular alterations were evident in patients with
stroke, this noted in study done by Dabholkar et.al.
During the flaccid stage, the trunk tends to lean
or shorten toward the hemiplegic side, which

causes the scapula to descend from its normal
horizontal level. The trapezius and the serratus
anterior also become flaccid, causing the scapula to
rotate downwardly. With altered tone, the rotator cuff
can no longer maintain the integrity of the
glenohumeral joint. These conditions contribute to a
subluxing GHJ. During the spastic stage, the
pectoralis major and minor, rhomboideus, elevator
scapulae, and latissimus dorsi can become
hypertonic, further rotating the scapula downward,
causing GHS.""™

Edward et al. stated that proprioceptive dysfunction,
injury to joint can alter sensory information provided
by mechanoreceptors etc., direct trauma and indirect
trauma to be the causes for scapular dyskinesia."”

A possible mechanism for altered postural
alignments was explained by Kibler in 2003 who
stated that muscle imbalance or weakness, scapular
muscle fatigue may lead to altered glenohumeral
proprioception, muscular inhibition, and impaired
coordination """ and this findings further supported
by DePalma et.al. Who noted that the scapula is
central in proficient shoulder activity, and rotator
cuff muscles will not operate optimally if the scapula
is poorly positioned. As has already been noted, the
scapula can only be stabilized dynamically if the
thoracic spine and the ribs can provide adequate
anchorage or foundation for the relevant muscle
groups.” "

Therefore, findings of this study should be
considered while planning treatment protocol to
promote better outcomes in patients with Stroke.

Conclusion

Our results indicate that people after stroke, in

comparison with age-matched healthy comparison

subjects, have altered Scapular, Acromioclavicular

and pelvic alignment as evaluated by palpation

meter. Mastoid alignment doesn’t showed any

significant alteration.
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