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SUMMARY: Purpose: There is a paucity of data which reflected the relationship between morphology and incidence of shoulder
disorders with respect to the ethnic Chinese population. We used anteroposterior radiographs to measure the Acromiommadex (Al)
Acromioglenoid Angle (AA) of Chinese patients. The baseline was defined as the line that connected the superior angé@dasior os
margins of the glenoid cavity. In order to calculate the Al, the distance from the baseline to the lateral margin of the &weomi
measured and then divided by the distance from the baseline to the lateral aspect of the humeral head. The AA was elefimgel as th
formed by the intersecting line drawn tangent to the sclerotic line of the acromion undersurface and the baseline poamtd P Al
were determined in three groups: 165 patients (average age, 60.2 years) with chronic shoulder symptoms; in an age atchgender-ma
acute injury group of 61 patients (average age, 44.3 years); and in an age and gender-matched control group of 63 velageers (a
age, 37.3 years).The average Al and standard deviation was 0.0& in shoulders with subacromial impingement syndrome,0.59
0.06 in those with acute injury, and 066.06 in normal shoulders. The average AA and standard deviation was7/@623n shoulders
with subacromial impingement syndrome, 84281 in those with acute injury, and 8%(.33 in normal shoulders. The Al and AA
varied between patients with acute and chronic shoulder problems.
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INTRODUCTION

Studies hwe shown the potential for correlating using magnetic resonance imaging (MRI), and showed that
acromial forms with lesions of the rotator cuff (Farédyal., asthe angle decreased, the incidence of supraspinatus tendon
1994; Neer, 1972; Panei al, 1996; Yamamotet al, 2010). disease significantly occurred. Shoulders with full-thickness
In 1972 Neer introduced the concept of impingement at thetator cuff tears had AAs less tharf 7 contrast, the con-
shoulder, which he reported occurred between the undeol group, which consisted of 25 patients without any
surface of the acromion and the humeral head. Since thepmptoms, had an average AA of80
many studies have focused on coracoacromial arch
characteristics, both radiographically and cadaveric specimens  In this study, we evaluated the anthropometry of the
(Farleyet al,; Panniet al;Yamamotoet al). Nyffeleret al. coracoacromial arch in three different groups of a Chinese
(2006) investigated the lateral extension of the acromiopppulation. The study was completed to: (1) to identify
which is known as the Acromion Index (Al) and itsrelationship of Al and AAin a Chinese population; (2) explo-
relationship to rotator cuff tears. In his study, the average A¢ whether the nature of coverage as provide by the
(and standard deviation) was 0t0306 in patients with full- coracoacromial arch complex to the gleno-humeral joint affect
thickness rotator cuff tears, 080.08 in patients with the stability of shoulder joint; (3) determine the acromion
osteoarthritis, and 0.640.06 in the normal shoulders. Banasnorphology in patients who suffered from acute injury, as
et al. (1995), measured the angle between the undersurfaeell as in patients with chronic shoulder pain and subacromial
of the acromion and the glenoid (Acromioglenoid Angle [AA]impingement syndrome.
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MATERIAL AND METHOD

Standardized true anteroposterior radiograph wej
performed to measure the Al (Fig. 1) (Nyffeldral).
Patients were placed on the bucky with a neutral rotatif
of the forearm and the arm at the side of the body witho
any abduction. The scapular plane was angled 45 degr
to the coronal plane of the thorax. Thus, in order to obta
a true anteroposterior radiograph of the glenohumeral joi
the patient needed to rotate the body until the scapufd®. 2. An axial CT scan cut with an illustration demonstarting the
plane was parallel to the X-ray cassette. The beam wiérect technique of obtaining a standardized true anteroposterior
angled 45 degrees to the scapular plane (Fig. 2). \ﬁéilograph of the shoulder. On the.left hapd sndelm?g? “A” shows
ensured that the coronal plane of the thorax was para g usual method of anteroposterior radiographs. “B” shows the

. correct method for standardized true anteroposterior radiograph,
to the X-ray cassette. A standardized true anteropostenioy ic the beam is directed in the plane of the shoulder joint.

radiograph of the glenohumeral joint was obtained in all
the cases (Fig. 3).

) Fig. 3. A standardized true anteroposterior radiograph showing a.
N the middle part of clavicle is overlapping and b. the plane of glenoid

Fig. 1. Various parameters measured on standardized tigén a line.

anteroposterior radiograph for the purpose of this study. (A) Line

A: tangential to the superior and inferior osseous margins of théeasurement of the Al The Al is defined as the distance

glenoid cavity. Line B and C: parallel to line Aand tangential tqom the glenoid plane to the acromion (GA) divided by the

the margin of the acromion and the most lateral part of theisiance from the glenoid plane to the lateral aspect of the

proximal part of the humerus respectively. The acromion ind . P
(Al) was calculated by dividing the distance from line A to lin;ﬁﬁmeral head (GH) (Niffelast al). As shown in Fig. 1, GA

B (GA) by the distance from the glenoid plane to the Iateré? the distance from line ‘A to line 'B’, which crosses the

aspect of the humeral head (GH) calculated as distance betwSHR€rOr and inferior cortical bone of the glenoid cavity la-
line A and C. (B) Line D is placed upon the sclerotic lineteral edge and the tangent line of the lateral acromion,

representing the “roof” at the undersurface of the acromion. igspectively. GH is the distance from line ‘A to line ‘C’,
is the acromioglenoid angle (AA). which is the lateral tangent line of the proximal humerus.
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Measurement of AAThe same standardized anteroposteridRESULTS

radiographs used to measure the Al were used to calculate

the AA (Fig. 1). The proximal line (line D) was placed tangent

to the sclerotic line, representing the ‘roof at the undersurface ~ The average Al (and standard deviation) was 8.72
of the acromion. Some scholars also use this line to meas0r@6 in shoulders with subacromial impingement syndrome,
the acromiohumeral distance (Wereeal, 2008; Thompson 0.59+ 0.06 in those with acute injury, and 0.6®.06 in

et al, 2011). A second line was drawn tangentially to the smormal shoulders. The average AA (and standard deviation)
perior and inferior osseous margins of the glenoid cavitwas 76.8+7.02 in shoulders with subacromial impingement
which is the same as in measuring Al. The AA (a) was formeyndrome, 84.2:7.81 in those with acute injury, and 8%:0

by the intersection of line ‘D’ and line ‘A’ ( as described7.33 in normal shoulders. There was a statistical significance
previously is drawn tangentially to superior and inferiobetween the chronic and acute groups in both the parameters
0SSeous margins). (both p < 0.001).

Patient and Control Groups. The patients were divided into We also determined that both the AA and Al were
three study groups: Asymptomatic or normal subjects; patientedependent predictors for subacromial impingement
with chronic shoulder problems; and patients with acutgyndrome. In addition, AA and Al were inversely
shoulder injury. proportional to the symptoms in both groups (Figs. 4 and
5). This may be due to the fact that with an increase in the
The inclusion criteria for the group with acute injurylateral extension of the acromion, the angle between the
were as follows: suffered a traumatic injury in the precedingcromioglenoid decreases, which may increase the rate of
two weeks and consequently had pain and limitations impingement and provide an increased stability to the joint.
shoulder motion. Patients with a history of trauma and
inflammatory disease, as well as fracture, dislocation, chronic
pain, or surgery on the shoulder of the affected side weldSCUSSION
excluded from this group. This series of consecutive patients
included 37 men and 24 women who between 2008 and 2012.
The average age of the patients at surgery was 43.3 years This study demonstrated a distinct correlation
(range, 24-82 years). between the acromial morphology and incidence of shoulder
pathology in a Chinese population. Previous anthropometric
The patients in the chronic group were selected frostudies on western patients have also demonstrated similar
individuals suffering from chronic shoulder pain and hafindings (Epsteiret al, 1993; Toivonet al.,1995; Tetreault
demonstrable impingement syndrome in the form of clinicat al., 2004). Neer hypothesized that the critical area for
painful arc syndrome. Patients with a history of heavy physicdegenerative tendinitis and tendon rupture was centered in
labor, trauma, inflammatory disease, fracture, surgery ortlae supraspinatus tendon. He also proposed that elevation
previous sportsman who often used the affected side warethe arm during internal rotation or in the anatomical
excluded. The chronic group of patients included 92 men apdsition of external rotation causes the critical area to pass
73 women between 2008 and 2012. The average age of timeler the anterior process of the acromion. Bigliani (1986)
patients at surgery was 59.8 years (range, 32—-86 years). classified the shape of the acromion into three types and
found that type IIl (hooked) acromion had a higher incidence
The control group consisted of 63 volunteers who weraf rotator cuff tears than type | (flat) or type Il (curved)
asymptomatic and underwent a routine medical examinatiagromion. Aokiet al. (1986), used lateral radiographs to
in our institution. We evaluated them using the Shoulder-ratiemonstrate the relationship between acromion with a flatter
Score Sheet, clinically evaluating them for any evidence sfope and rotator cuff diseases. Torretral (2007), studied
shoulder pathology emphasizing on the impingement sigiie influence of the acromial coverage index in rotator cuff
abduction and adduction sign, as well as evidence of atgars, and found that patients with a cuff tear had a
functional limitation and regional tenderness.. The contraignificantly higher acromial coverage index than the nor-
group included 36 men and 27 women. The average agenadl groups. A correlation between the acromiohumeral
the volunteers is 37.4 years (range, 22-59 years). interval and the incidence of shoulder pathology has been
demonstrated by many scholars (Thompsbal,; Werner
Statistical analyses were performed using SPSS softt al). An acromiohumeral interval less than 7 mm is
ware package (version 13.0) We performed an analffgieo indicative of superior humeral head migration and is
t test, a value of P<0.05 was set to show statisticpbtentially susceptible to the development of shoulder
significance. disease symptoms.
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In our study, we believe that a wide range of diverse
morphology seen in this study group could be secondary
to congenital and osteal etiological factors, which is
responsible for the gradual and steady damage to the soft
tissues that move under the coraco acromial arch.

In contrast, this study demonstrated that there was
no statistically significant association between a low Al
and the development of osteoarthritis of the shoulder
joint in a Chinese population. It is also interesting to
note that in this Chinese patient population, despite the
presence of radiographical changes of osteoarthritis in
the shoulder joint, the morbidity of osteoarthritis in
shoulder joint was very low. We also found that patients
with a lower Al and larger AA were more prone to
present symptomatically when they suffered direct trau-
ma. A possible explanation to this finding is that Al and
AA can affect the stability of the shoulder. Furthermore,
the acromion morphology plays an important role in
the stability of the shoulder joint, such that deeper
concavities require a larger displacing force for a given
compression load. Theoretically, the lateral extension
and the angle of the acromion influence the coverage of
the humeral head (Fig.6). The acromion thus makes
some contribution to prevent the upward dislocation of
the humeral head when the patient is subjected to a for-
ce from the inferior direction. In contrast, with the
decrease of Al and increase of AA, a relatively small
force transmitted during injury may cause increased
damage. Therefore, trauma in these cases would be due
to soft tissues resulting in symptoms.

This study brings forth some interesting
conclusions: an increased Al and decreased AA led to
increased shoulder joint stability, but the patient was
prone to be subacromial impingement; inversly, shoulders
with a decreased Al and increased AA had more
flexibility, but were prone to dislocation and soft tissue
injury, which could lead to greater incidence of
symptomatic presentation.

This study has some limitations. Only two of the
described congenital and osteal etiological factors were
studied, and the acromial type or acromiohumeral interval
were not assessed in this study. This may impact or skew
our findings, especially in the groups with chronic
symptoms, which may be due to various morphometric
variations in and around the coracoacromial region.
However, despite these limitations, the study
demonstrated that Al and AA play a crucial role in the

Fig. 4. The negative linear relationship between Al and AAin all groupd€velopment of rotator cuff injuries. Another possible
(A) The group with chronic pain; (B) The group of asymptomatidimitation of the study is that there may be a bias in
patients; (C) The acute injury group.
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define como la que conecta los margenes 0seos supe-
rior e inferior de la cavidad glenoidea. Con el fin de
calcular el IA, se midié la distancia desde la linea base
hasta el margen lateral del acromion y luego se dividid
por la distancia desde la linea base hasta la cara lateral
de la cabeza humeral. EI AA se define como el angulo
formado por la linea de interseccién dibujada tangente
a la linea esclerética de la superficie inferior del
acromion y el punto de linea base. ElIAl y AA se deter-
minaron en tres grupos: 165 pacientes (edad media, 60,2
afios) con sintomas cronicos en el hombro; en un grupo
de 61 pacientes (edad media, 44,3 afios) con herida agu-
da, y en un grupo control de 63 voluntarios (edad me-
dia, 37,3 afios). La IA promedio fue de 0+7/2,06 en

los hombros con el sindrome de pinzamiento
subacromial, 0,5& 0,06 en los pacientes con lesién
aguda, y 0,6& 0,06 en los hombros normales. El AA
Fig. 5. Radiographs demonstratlng an inversely proportional relationship ofgkbmedio fue de 76,8+ 7,02 en los hombros con el
and AA. sindrome de pinzamiento subacromial, 84;7,81 en

los pacientes con lesion aguda, y 8047,33 en los
hombros normales. La |IAy AA variaron entre los pa-
cientes con problemas en el hombro agudos y crénicos.

PALABRAS CLAVE: Angulo acromio-
glenoido; indice acromial; Poblacion china; Lesio-
nes del manguito rotador; Inclinacién acromial.
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