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Abstract: Objective: Subacromial impingement syndrome has been described as the most common form of
shoulder pathology. The literature suggests that the aetiology of subacromial impingement is multifactorial.
These causes include anatomical and mechanical factors, rotator cuff pathology, glenohumeral instability,
restrictive processes of the glenohumeral joint, imbalance of the muscles controlling the scapula and postural
considerations, So that changes in posture presenting as an increasd angle of trunk inclination in the sagittal
and frontal plane were observed in patient with shoulder impingement syndrome and changes in posture are
a result of adaptive mechanisms. Participants: Fifty five women participated in the study. Subjects'  age s
ranged from 36 to 40 years (X = 38.0, SD = 2.8) and their thoracic kyphosis curvature ranged from 58 to 70
degrees (by flexible ruler) (X = 65.71, SD = 9.38). Measures: subacromial space was measured on radiographs,
in the true AP wiew, from the dense cortical bone marking the inferior aspect of the acromion at a point directly
above the head of the humerus and recorded as the smallest distance between this point and the articular cortex
of the head of the humerus. Results: Results showed a significant correlations between Thoracic kyphosis
curvature and subacromial space (r = - 0.58, p < 0.05). Conclusion: width is directly related to severity of thoracic
kyphosis and finaly, it can cause the shoulder impingement syndrome.
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INTRODUCTION the glenohumeral joint. During elevation of the arm the

The subacromial space has been  termed  the narrowing the space. SIS results from pathology of any of
acromio-humeral joint or the bursal joint [1], the these structures. The inferior aspect of the
supraspinatus outlet [2] and the suprahumeral space [3]. acromioclavicular joint has also been implicated in the
These names reflect the borders and contents of this aetiology and pathogenesis of SIS [5].
region. The superior border is the coracoacromial arch, Subacromial impingement syndrome has been
comprising the inferior surface of the acromion, the described as the most common form of shoulder
coracoacromial  ligament   and   the   coracoid   process. pathology [6, 7]. Neer argued that 100% of impingement
The inferior border comprises the greater tuberosity and lesions and 95% of rotator cuff pathology are caused by
superior aspect of the head of the humerus. Petersson and friction between  the   acromion   and  surrounding
Redlund- Johnell in a series of 175 radiographs reported tissues within the subacromial space [8, 9]. This concept
that the mean distance between the inferior border of the has been challenged and the literature suggests that the
acromion and the superior border of the humerus in an aetiology of subacromial impingement is multifactorial.
anteroposterior projection was between 9 to 10 millimetres These causes include anatomical and mechanical factors,
(mm) [4]. rotator cuff pathology, glenohumeral instability,

Located within the subacromial space are the tendons restrictive processes of the glenohumeral joint, imbalance
of the rotator cuff and the long head of biceps, the of the muscles controlling the scapula and postural
subacromial/ subdeltoid bursa and the superior capsule of considerations  [10], So that Skolimowski, et al. [11] stated

greater tuberosity moves closer to the acromion,
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that changes in posture presenting as an increasd angle
of trunk inclination in the sagittal and frontal plane were
observed in patient with shoulder impingement syndrome
and changes in posture are a result of adaptive
mechanisms. Trunk asymmetry is secondary to changes
in the spatial position of the scapula.

To our knowledge, only sporadic studies have
considered thoracic hyperkyphosis as a cause of
subacromial impingement. cheshomi [12] indicated that an
increase in thoracic kyphosis curvature causes an
increase in scapula protraction degree and a decrease in
posterior shoulder girdle muscles endurance. Also Ayub
[13] argued that FHP and an increased thoracic kyphosis Fig. 1: The method of measuring subacromial space
will cause the scapulae to abduct (protract) resulting in a
lengthening of the rhomboids and inferior trapezius, while MATERIALS AND METHODS
shortening the serratus anterior, latissimus dorsi,
subscapularis and teres major muscles. Therefore the Fifty five women participated in the study. Subjects'
protracted position of the scapulae will further be age s ranged from 36 to 40 years (X = 38.0, SD = 2.8) and
associated with a shortening of the pectoralis major and their thoracic kyphosis curvature ranged from 58 to 70
minor. As pectoralis minor attaches to the coracoid degrees (by flexible ruler) (X = 65.71, SD = 9.38). All the
process it will tend to pull the acromion over the head of subjects were right-hand dominant and all measurements
the humerus when it shortens, causing a mechanical block were obtained from the right shoulder  girdle  complex.
to elevation of the arm. If short, the levator scapula would The subjects had no history of shoulder girdle pathology
elevate as well as downwardly rotate the scapula, the and presented observed variations in postural alignment
result of which might be to apply the acromion more of the shoulder girdle region.
closely over the head of the humerus. Celli, et  al.  [14] The subacromial space was  measured on
have verified that, in patients with midthoracic radiographs  taken  with   the   arm   in   zero  abduction
hyperkyphosis, the great tuberosity passes precociously and slight outward rotation, this being one of the
under the acromion (40°) during the forward flexion; standard  projections in shoulder trauma in the
therefore they have hypothesised that in patients older department  [4,   17].    The    acromio-humeral   interval
than 50 years old, hyperkyphosis may be considered a was measured, in the true AP wiew, from the dense
cause of subacromial impingement. Grimsby and Gray [15] cortical  bone  marking  the  inferior aspect of the
stated that in patients with forward head, rounded acromion at a point directly above the head of the
shoulders and increased thoracic kyphosis, the scapula humerus and recorded as the smallest distance between
rotates forward and downward, depressing the acromial this point and the articular cortex of the head of the
process and changing the direction of the glenoid fossa. humerus (Figure 1).
Therefore, as the patient attempts to elevate the arm, the The correlation between Thoracic kyphosis curvature
supraspinatus tendon may become impinged against the and subacromial space measurements was determined by
anterior portion of the acromion. On the contrary, Lewis, the use of the Pearson product-moment correlation
et al. [16] have determined the forward head and the coefficient. p values lower than 0.05 were considered
forward shoulder posture by calculating some angles statistically significant.
between fixed points on the dominant and painful side of
asymptomatic subjects and patients affected by RESULTS
subacromial   impingement   syndrome,  respectively.
They have concluded that a clear relationship between The  mean    values    for    estimated    variables   in
posture and subacromial width does not exist. the study subjects  are  listed  in  Table  1.  The
Considering the lack of knowledge and contradictory correlations  between variables are listed in Table 2.
results, The aim of the current study was to investigate However, significant correlations  were  observed
the relationship between thoracic kyphosis degree and between Thoracic kyphosis curvature and subacromial
subacromial space. space (r = - 0.58, p < 0.05).
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Table 1: Descriptive information of study variables
Variable Mean SD
Age (years) 38.0 2.8
height (cm) 164.45 1.61
Weight (kg) 63.09 6.27
Thoracic kyphosis (dg) 65.71 9.38
subacromial space (mm) 7.14 1.48

Table 2: Correlation of thoracic kyphosis curvature and subacromial space
Variable Correlation Significant
Thoracic kyphosis (dg) - 0.58 0.021
subacromial space (mm)

DISCUSSION

The scapulothoracic joint is one of the least
congruent joints in the body. No actual bony articulation
exists between the scapula and the thorax, which allows
tremendous mobility in many directions. So, because of
the lack of bony attachment in scapulothoracic joint, any
change in the thoracic curvature and stabilizer muscles
performance causes change of natural scapular position
and scapulohumeral rhythm [18, 19]. It is well known that
scapula contributes to the function of the shoulder in a
number of ways. It provides an anatomic and kinematic
link between trunk and upper limb and a stable socket for
the articulation of the humeral head and creates adequate
space for the clearance of the rotator cuff during forward
flexion [20]. Burkhart, et al. [21] have frequently observed
a malposition of the scapula in the dominant throwing
shoulder and have named this condition SICK syndrome
(Scapular malposition, Inferior medial border prominence,
Coracoid pain and malposition and dysKinesis of the
scapular movement). This malposition has been attributed
to muscle activation disturbances that produce altered
kinematics of the scapula upon dynamic use. Patients with
SICK syndrome have been seen to have impingement-like
symptoms due to the anteroinferior angulation of the
acromion caused by scapular protraction. Rubin and
Kibler [22] reported that postural dysfunction is
frequently  associated   with   a   dyskinesis  and so with
an  asynchronism,  of  the  scapula and considered
primary subacromial impingement a cause of scapular
dyskynesis.

There are researches that scapular position is
abnormal in subjects with hyperkyphosis abnormality so
that, shoulder abdaction range of motion and subacromial
space are reduced [17, 19, 20]. These authors suggested
that the changes may be explained by alterations in
scapular kinematics during humeral abduction movement
and change in scapula natural position such as scapula

protraction increase at resting. So that, in subjects with
hyperkyphosis abnormality during humeral abduction,
posterior tilt and upward rotation of the scapula and
ability of scapular stabilizer muscles for keeps scapula in
natural position reduced. Also they stated that
subacromial space decrease in this patents may be
attributed to the less posterior tilting of the scapula and
scapula protraction increase.

Ludewing and Cook [20] have observed that
excessive scapular protraction is associated with an
antetilting of the acromion responsible for subacromial
impingement syndrome. This hypothesis is supported by
Kebaetse and coworkers’ study [23]. This authors have
observed that the main differences in scapular motion in
the slouched posture are that the scapula exhibited (1)
more superior translation between neutral and 90° of arm
abduction, (2) less upward rotation and less posterior tilt
between 90° and maximum abduction and (3)  slightly
more internal rotation in all the intervals of  abduction.
The decreased shoulder abduction ROM in the slouched
posture may be attributable to less posterior tilt and less
upward rotation of the scapula. In this orientation, the
acromion may create a bony block that may cause or
contribute to decrease subacromial space and
impingement pathology. Cole [24] studied scapular
kinematics in healthy subjects and those with
impingement syndrome during abduction and found that
the impingement group had less scapular posterior tilting
from 90 ° to maximum abduction and decreased total
abduction ROM. Therefore, this problem may be partially
attributable to increased thoracic flexion.

The results of this study indicate that there is a
significant correlations between Thoracic kyphosis
curvature    and       subacromial      space.    Therefore.
This suggests that subacromial width is directly related to
severity of thoracic kyphosis and finaly, it cause the
shoulder impingement syndrome.
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