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Introduction

Chronic shoulder pain is one of the most common com-
plaints of patients world-wide, especially in older age groups. 
The incidence peaks at the age of 60 to 69. The prevalence of 
shoulder pain ranges from 7% to 34% in the general popula-
tion [1, 2]. Shoulder impingement syndrome (SIS) is one of 

the most common diagnoses in shoulder disorders causing 
chronic shoulder pain. Its prevalence ranges from 36% to 
74% of patients [1-4]. This syndrome, if left untreated, could 
result in rotator cuff disruption which then persists to cause 
secondary osteoarthritis of the shoulder, severely restricting 
shoulder movement in the end [5]. There are 4 types of SIS, 
which are subacromial, coracoid, internal, and suprascapular 
nerve impingement. Almost all diagnosed shoulder impinge-
ment syndrome is subacromial type. Other types are very 
rare [1, 2, 5, 6]. Subacromial impingement syndrome (SAIS) 
is the syndrome associated with compression and inflamma-
tion of supraspinatus tendon as it passes through subacromi-
al space. SAIS is mostly diagnosed in the sixth decade of life 
[1, 3, 4]. This syndrome usually causes pain on arm elevation 
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increased with age. In addition, acromion type was associated with only osteophytes on anteroinferior surface of acromion. 
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thus limits range of motion of the arm [5, 6]. In some cases, 
the symptoms are relieved by conservative treatment alone. 
Although, some patients with specific structural pathology, 
such as bone spur of acromion or compression of acromial 
undersurface, might require surgical procedure, such as 
acromioplasty for definitive treatment [1, 7-10]. As for now, 
there has not been a clear demonstration of SAIS pathogen-
esis. There are 2 proposed mechanisms which are intrinsic 
and extrinsic mechanism [5, 7]. In the extrinsic mechanism, 
acromion is one of the structures involved in causing SAIS 
[1, 5, 11]. Thus, the morphology and other parameters of the 
acromion are interesting to study.

There are previous studies in dry bone about acromial 
morphology related to SAIS and rotator cuff defect. Osteo-
phyte formation was shown correlated with increased ac-
romial curvature in increasing age. The difference between 
left and right acromion was significant. Osteophytes were 
found more on the right acromion. The variation of acromial 
parameters, such as acromial angle and acromial osteophyte, 
was associated with type of acromion. Furthermore, the type 
of acromion and osteophytes were related to SAIS. Especially, 
type III or hooked acromion was an important risk factor for 
osteophyte formation, SAIS and rotator cuff tear [8, 12-18]. 
However, conflicting results are demonstrated in some stud-
ies. Variations of acromial morphology were not acquired 
from degenerative changes and osteophyte formation. Also, 
degenerative changes were not related to SAIS. Acromial 
morphology was not different between sexes and sides of the 
shoulder [19, 20]. The studies of acromial morphology were 
carried out by X-ray, computed tomography (CT) scan, and 
magnetic resonance imaging (MRI) as well. Conflict in the 
association of acromial morphology and SAIS was still pres-
ent. Morphology of acromion differed between left and right 
shoulder and between sexes [21]. It also differed between 
patients with degenerative rotator cuff tears and individu-
als without rotator cuff pathology [11]. Acromion type was 
shown correlated with age [22]. Low acromial tilt (AT) angle 
is related to SAIS [23]. Acromioclavicular osteophytes play an 
important role in causing SAIS [24]. But conflicting results 
are demonstrated in some studies that acromion type and 
parameters were not related with increased risk of SAIS and 
rotator cuff tear. The sexes were not related to any acromial 
parameters [25, 26]. However, there were some limitations 
in using imaging study rather than dry bone. For example, 
patient position and motion might affect the quality of X-
ray, CT scan, and MRI images. Moreover, when considered 

as a whole, dry bone measurement is more cost-effective 
when compared to imaging study. The variations of acromial 
morphology were different among races [27]. Thus, it is im-
portant to study dry bone for the morphology of acromion in 
Thai population and using it to correlate with SAIS. 

Therefore, the aims of this study are to study morphom-
etry of acromion in Thai population, and to find SAIS risk 
group in Thai population using acromial morphometry.

Materials and Methods

All donated skeletons were selected from the Center for 
Forensic Science, Faculty of Medicine, Chiang Mai Univer-
sity. The samples were of both sexes, ranging from the age 
of 31 to 90. Exclusion criterion is bony damage or pathologic 
disease on one or both sides scapulae, such as traumatic 
fracture. The samples were classified into 6 age groups. The 
sample size was calculated by one-sample mean formula 
(a=0.01, z=2.58, e=0.05) using data from pilot study with 10 
samples from each age groups. The amount of sample would 
be 392 dry scapulae from 196 skeletons. There would be 32 
samples in the age of 31 to 40, 72 samples in the age of 41 to 
50, 72 samples in the age of 51 to 60, 72 samples in the age of 
61 to 70, 72 samples in the age of 71 to 80, and 72 samples in 
the age of 81 to 90.

Both sides scapulae were inspected to describe anatomi-
cal morphology and data were recorded. The acromion was 
classified into 3 types. According to Bigliani et al. [28], flat 
acromion process, curved acromion process and hooked ac-
romion process were type I, II, and III, respectively. The lo-
cation of acromial osteophytes was classified into 3 main ar-
eas, anteroinferior surface, lateral surface and acromial facet. 
There were 2 types of acromial osteophyte, traction type 
and claw type. The traction type osteophytes were straight, 
and the claw type osteophytes were curved or hooked [17]. 
Then, acromial parameters were measured by digital Vernier 
Caliper and protractor. Each parameter was measured three 
times and averaged.

The following were 7 acromial parameters in this study. 
First, the maximum acromial length (APL) was measured 
from the tip of acromion process up to acromial angle along 
the middle of the acromion. The maximum acromial width 
(MLL) was measured from lateral aspect of acromion to its 
medial side across the middle of the acromion. Next, the 
anterior one-third thickness (TA) was measured at a point 1 
centimeter from acromial tip. The coracoacromial distance 
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(CAD) was the distance from the tip of acromion to superior 
edge of coracoid process. The supraglenoacromial distance 
(SAD) was the distance between the top of supraglenoid tu-
bercle and the inferior surface of acromial tip. Finally, the AT 
was the angle of the line drawn along inferior edge of acro-
mion from anterior to posterior side and the line drawn from 
inferior tip of coracoid process to inferior edge of acromion 
(Fig. 1). This angle was measured using a protractor when 
the scapula was set in lateral view.

The IBM SPSS Statistics for Windows, Version 22.0 
(IBM Co., Armonk, NY, USA) was used to analyze the data. 
Samples were stratified into 6 age groups, with 10 years in 
each group. The prevalence of acromion type and acromial 
osteophytes in each area were calculated. Mean of each pa-

rameter was calculated in each age group, between sexes, and 
in total. The relationships among acromion type, acromial 
osteophyte, acromial parameters, age group, sex and side 
were demonstrated using descriptive and analytic statistics. 
Chi-square test, independent t-test and ANOVA were carried 
out as analytic statistics. Finally, all the data were analyzed to 
identify group of population at risk of subacromial impinge-
ment syndrome.

Ethical statement
The study protocol and ethics were approved by the Re-

search Administration Section of Faculty of Medicine, Chi-
ang Mai University, Thailand (No. EXEMPTION 7217/2563).

Results

The overall samples included in this study were 392 scap-
ulae. The samples were stratified into 6 age groups, with 10 
years in each age group, from the age of 31 to 90. There were 
32 samples in the age of 31 to 40, 72 samples in the age of 41 
to 50, 72 samples in the age of 51 to 60, 72 samples in the age 
of 61 to 70, 72 samples in the age of 71 to 80, and 72 samples 
in the age of 81 to 90. The mean age of samples was 62.92 
years. The amount of left scapula was equal to the right, with 
196 scapulae for each side. The number of male and female 
scapulae was 202 and 190, respectively.

According to Bigliani et al. [28] classification of acro-
mion type as in Fig. 2, the curved acromion had the highest 
prevalence in total population. Its prevalence was 78.8%. The 
second highest was hooked acromion for 12.0%, and the last 
was flat acromion for 9.2%. When stratified into age groups, 
the curved acromion also had the highest prevalence of all 
groups. The second was hooked acromion and the last was 
flat acromion. Except for the age of 31 to 40, the flat acromi-
on had higher prevalence than the hooked acromion. Addi-
tionally, the prevalence of flat acromion in the age of 31 to 40 

Fig. 1. (A) showed APL and MLL. (B) showed TA. (C) showed CAD, 
SAD, and AT. Ant., anterior; APL, maximum acromial length; AT, 
acromial tilt.; CAD, coracoacromial distance; Lat., lateral; Med., 
medial; MLL, maximum acromial width; Post., posterior; SAD, 
supraglenoacromial distanc; Sup., superior; TA, anterior one-third 
thickness.
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Fig. 2. Classification of acromion type; 
(A) Type I or Flat type, (B) Type II or 
curved type, (C) Type III or hooked 
type. Ant., anterior; Lat., lateral; Med., 
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was highest among all age groups (Fig. 3). The prevalence of 
hooked acromion was higher in male (15.3%) than in female 
(8.4%) (P<0.05). For f lat and curved acromion, the preva-
lence in female (11.6% and 80.0%, respectively) was higher 
than male (6.9% and 77.7%, respectively) but not statistically 
significant (P>0.05).

The prevalence of osteophytes was 33.9%, they were found 

in 133 samples out of 392 samples. The prevalence of acro-
mial osteophytes increased with age. The highest prevalence 
of osteophytes is in the age of 81 to 90. The acromial osteo-
phytes were classified into 3 areas, anteroinferior surface, 
lateral surface and acromial facet, as in Fig. 4. The maximum 
prevalence of acromial osteophytes was on anteroinferior 
surface of acromion in all age group. The second highest was 
on acromial facet. The lateral surface of acromion had the 
lowest prevalence of acromial osteophytes in all age group. 
The osteophytes were classified into 2 types, traction and 
claw. Both types of osteophyte could be found in every age 
group and on every area. However, traction type osteophytes 
were more commonly found than claw type (Fig. 5).

According to acromion type, the hooked acromion had 
the highest prevalence of osteophyte formation. The flat ac-
romion had the lowest prevalence of osteophyte formation 
(Fig. 6).

As shown in Table 1, age was significantly associated with 
all osteophyte areas except lateral surface. Sex was signifi-
cantly associated with acromion type. Side was significantly 
associated with only acromion type. In addition, acromion 
type was significantly associated with only osteophytes at 
anteroinferior surface of acromion. 

Fig. 5. Prevalence of acromial osteo
phyte in each age group.

60

50

40

30

20

10

P
re

v
a

le
n

c
e

(%
)

0
31 40 41 50 51 60 61 70 71 80 81 90 Total

Age group

Osteophyte

Anteroinferior surface

Lateral surface

Facet joint

3.1

0 0 0

3.1

13.9

9.7

4.2

29.2

22.2

5.6

12.5

44.4

38.9

8.3

12.5

44.4

20.8

37.5

2.8

51.4

40.3

6.9

31.9
33.9

27.3

15.3

4.3
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(C) Lateral surface. Ac, acromion; Ant., 
anterior; Co, coracoid; F, acromial 
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Fig. 3. Prevalence of acromion type in each age group.
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Mean of maximum acromial length (APL) and width 
(MLL) were 43.55 and 24.52 mm, respectively. Mean of an-
terior one-third thickness of acromion (TA) was 8.53 mm. 
Mean of CAD was 29.72 mm and mean of SAD was 25.96 
mm. Mean of AT was 28.1 degrees. When stratified into age 
group, mean of each parameter in each age group was close 
to mean of each parameter in total population. There were 
differences in male and female acromial parameters. All 
acromial parameters had higher value in male except for AT 
(Table 2).

ANOVA was used to find relationship of each parameter 
with age, and acromion type. TA and SAD values were sig-
nificantly different among some age group. TA in the age of 
31 to 40 was different from the age of 51 to 60 (P<0.05), 61 

to 70 (P<0.01), 71 to 80 (P<0.01), and 81 to 90 (P<0.001). TA 
in the age of 41 to 50 was different from the age of 51 to 60 
(P<0.05), 61 to 70 (P<0.001), 71 to 80 (P<0.01), and 81 to 90 
(P<0.001). However, TA in the the age of 31 to 40 and 41 to 
50 was not significantly different from each other (P>0.05). 
SAD in the age of 81 to 90 was different from the age of 31 to 
40 (P<0.01), 41 to 50 (P<0.01) and 51 to 60 (P<0.05). All ac-
romial parameters, except CAD, were different among each 
acromion type. TA of hooked acromion was different from 
flat and curved acromion (P<0.05). SAD and AT of hooked 
acromion were different from curved acromion (P<0.01 and 
P<0.001, respectively). Comparison of each acromial param-
eter between male and female, right and left side scapula 
were calculated by independent t-test. All male parameters 
were significantly different from female. When considering 
right and left side, there were 2 parameters, which were MLL 
and AT, that were significantly different between each side 
(Table 3).

Fig. 6. Percentage of acromion type having osteophyte in each area.
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23.4 Table 1. P-value of association between age group, sex, side, and acromion 
type

Age  
group

Sex Side
Acromion  

type
Acromion type 0.005* 0.043* 0.040* -
Anteroinferior osteophyte <0.001* 0.348 0.125 <0.001*
Lateral osteophyte 0.096 0.706 0.079 0.618
Facet osteophyte <0.001* 0.005* 0.546 0.081

*P-value of 0.05 or less was considered statistically significant.

Table 2. Mean and standard deviation of each acromial parameter

Parameter
Male (n=202) Female (n=190) Total (n=392)

Mean SD Mean SD Mean SD
Maximum acromial length (mm) 46.66 4.08 40.25 3.36 43.55 4.93
Maximum acromial width (mm) 26.09 3.06 22.85 2.98 24.52 3.42
Anterior one-third thickness (mm) 9.28 1.70 7.72 1.42 8.53 1.75
Coracoacromial distance (mm) 31.05 4.44 28.30 4.04 29.72 4.46
Supraglenoacromial distance (mm) 27.07 3.25 24.77 3.11 25.96 3.38
Acromial tilt (°) 27.60 4.90 28.70 4.90 28.10 4.90

Table 3. P-value of relationships between each acromial parameters and age group, sex, side and acromion type
Parameter Age groupa) Sexb) Sideb) Acromion typea)

Maximum acromial length 0.226 <0.001* 0.120 <0.001*
Maximum acromial width 0.072 <0.001* 0.001* <0.001*
Anterior one-third thickness <0.001* <0.001* 0.108 0.012*
Coracoacromial distance 0.005* <0.001* 0.614 0.459
Supraglenoacromial distance 0.001* <0.001* 0.475 0.005*
Acromial tilt 0.059 0.018* <0.001* <0.001*

a)ANOVA was used as analytic statistic. b)Independent t-test was used as analytic statistic. *P-value of 0.05 or less was considered statistically significant.
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Discussion

This study showed a trend of acromion type prevalence 
similar to previous studies, with curved acromion as the 
most common type [12, 13, 15, 19, 20, 27, 29]. Unlike Nichol-
son et al. [19], Banas et al. [29], Paraskevas et al. [13], El-Din 
and Ali [27], Guo et al. [15], hooked acromion is found over-
all more than flat acromion (Table 4). This difference may 
result from ethnicity and method of study. Bigliani et al. [28] 
and Morrison et al. [10] suggested that hooked acromion was 
most frequently associated with SAIS and rotator cuff tears. 
According to Tangtrakulwanich and Kapkird [30], patients 
with hooked type acromion had 6.2 times higher risk of de-
veloping SAIS than flat type. In this study, there were 12% 
of hooked acromion in total population, implying that one-
eighth of the population had higher risk of developing SAIS. 
When considering sexes, acromion type was associated with 
sex, similar to Kadavkolan et al. [21] and Paraskevas et al. [13] 
(P<0.05) (Table 4). Hooked acromion was found higher in 
male (P<0.05). In addition, prevalence of hooked acromion 
was similar from the age of 41 to 90, but a lot lesser in the age 
of 31 to 40. Therefore, male with the age above 40 should be 
aware of having risk developing SAIS.

Acromial osteophyte was another important risk factor of 
SAIS. Osteophytes were found in 33.9% of acromions, more 
than Neer [8], Banas et al. [29], Nicholson et al. [19], Para-
skevas et al. [13] (Table 4). This difference might be due to 
ethnicity and lifestyle. Thai population mostly had a lifestyle 
associated with agricultural work and manual labor requir-
ing vigorous shoulder use. Anteroinferior surface is the area 
with highest prevalence of osteophyte in all acromion types. 
Only anteroinfeior surface osteophyte showed significant as-

sociation with acromion type (P<0.001). Similar to Natsis et 
al. [12], Paraskevas et al. [13], Alraddadi et al. [16], there were 
more anteroinferior osteophytes on hooked acromion than 
other types (Table 4). Other acromion types could turn into 
hooked type from excessive osteophyte formation on their 
anteroinferior surface. This result was consistent with Alrad-
dadi et al. [16] whose observation of hooked acromion in-
creased from 25% to 43% of specimens when acromial spurs 
were involved. Hooked acromion, as a primary structure (Fig. 
2C), or as formed from osteophyte formation (Fig. 4A), had 
a higher chance of further anteroinferior osteophyte devel-
opment which increased the risk of SAIS [7, 8]. This study 
found that osteophyte formation on anteroinferior surface 
and acromial facet was associated with age (P<0.001). Similar 
to Nicholson et al. [19], Mahakkanukrauh and Surin [17], 
Alraddadi et al. [16], advancing age showed increased osteo-
phyte prevalence. Shoulder flexion and abduction promote 
inflammation on anteroinferior acromial surface by com-
pression from humeral elevation and friction from supraspi-
natus movement [2, 5, 7, 9]. Initially, there was subacromial 
bursa reducing the friction force. Over time, repetitive use 
of the shoulder caused chronic inflammation to the bursa, 
reducing its efficacy [18]. Additionally, the anteroinferior 
surface was also the insertion of coracoacromial ligament, a 
structure that degenerated with aging [5, 19]. Inflammation 
around this surface makes it highly susceptible for osteo-
phyte formation [11, 18]. Acromial facet was the area with the 
second highest osteophyte prevalence. Osteophyte formation 
on facet could be triggered by acromioclavicular ligament 
degeneration [19, 24]. Osteophytes on anteroinferior surface 
and acromial facet could narrow down subacromial space 
and possibly lead to the beginning of SAIS [7, 8, 19, 22]. Lat-

Table 4. Comparison of acromion type and osteophyte prevalence among studies

Study
Sample 
size (n)

Flat acromion Curved acromion Hooked acromion
Osteophyteb)

Male Female Total AISa) Male Female Total AISa) Male Female Total AISa)

Guo et al. [15] 292 47.3% 50.0% 3.0%
El-Din and Ali [27] 160 26.9% 58.1% 15.0%
Tangtrakulwanich and 

Kapkird [30]
302 84.5% 10.7% 4.6%

Nicholson et al. [19] 396 32.0% 42.0% 26.0% 15.4% 26.3%
Banas et al. [29] 100 39.0% 51.0% 10.0% 16.0%
Alraddadi et al. [16] 40 2.0% 55.0% 43.0% 82.0% 23.0%
Natsis et al. [12] 423 12.1% 2.0% 56.5% 7.9% 28.8% 37.7% 15.6%
Paraskevas et al. [13] 88 14.7% 11.4% 26.1% 29.5% 26.1% 55.6% 10.2% 7.9% 18.1% 75.0%
Sangiampong et al. [20] 154 1.9% 6.4% 3.2% 93.5% 93.6% 93.5% 15.3% 3.2% 0% 3.2% 10.0% 14.9%
Current study 392 6.9% 11.6% 9.2% 22.2% 77.7% 80.0% 78.8% 24.3% 15.3% 8.4% 12.0% 51.1% 33.9%

AIS, anteroinferior osteophyte of acromion.
a)Osteophyte prevalence on anteroinferior surface of acromion. b)Total osteophyte prevalence.
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eral surface had the least prevalence of osteophyte and had 
no association with age (P>0.05). It is possible to hypothesize 
that spurs on this area were caused by systemic inflamma-
tion or trauma instead of degenerative process. According to 
the age group, overall osteophytes in samples older than 50 
years are 4-fold more than samples younger than 50 years. 
This finding was consistent with Nicholson et al. [19]. Thus, 
people older than 50 years should be aware, since osteophyte 
formation became more common leading to higher risk of 
having SAIS. Repetitive shoulder activity should be avoided 
to prevent SAIS since 51 years old. 

Association between side and acromion type showed 
statistical significance (P<0.05), unlike Klasan et al. [25] 
findings. This implied that a person can have different acro-
mion type in each side of shoulder. There is no association 
between side and acromial osteophyte areas, similar to the 
result of Alraddadi et al. [16] (P>0.05). This finding suggests 
that both sides have equal risk of developing osteophyte. So, 
SAIS should be aware on both sides.

Morphometric evaluation of acromial parameters was 
carried out. When compared to other population groups, 
most acromial parameters were less than American, Greek 
and Nepalese populations, and more than Indian population 
[13, 14, 19, 31]. Variation in body structures influenced by 
ethnicity could explain this difference, in which Caucasian 
have bigger shoulders than Asian [32]. The results of this 
study were mostly similar to Asian, which were Nepalese and 
Indian populations [14, 31]. These results were expected to 
serve as basic reference parameters for SAIS operative treat-
ment.

TA of acromion is a parameter that plays an important 
role in SAIS and its surgical treatment called acromioplasty, 
in which the anterior one-third of acromion is cut out [5, 
29]. TA in samples younger than 50 years is different from 
samples older than 50 years (P<0.05). From aging, acromion 
could become thicker by bone remodeling process [33]. Ad-
ditionally, inf lammation-induced osteophyte formation 
contribute to the rise of thickness. When considering the rise 
of TA in samples above 50-year-old as a contributing factor 
of SAIS, acromioplasty would be beneficial for patients who 
failed conservative treatment [5]. Good outcome had been 
reported for both open and arthroscopic acromioplasty [7, 8]. 
In patients younger than 50 years, other factors such as cora-
coacromial ligament hypertrophy could contribute to devel-
oping SAIS. In addition, acromion type is correlated with the 
outcome of conservative therapy and the need for surgical 

interference [34]. This study found that TA of hooked acro-
mion was different from other types (P<0.05). Accordingly, 
acromioplasty would be beneficial for SAIS patients who had 
hooked acromion.

SAD has a relationship with SAIS since impingement usu-
ally occurs vertically [35]. AT is also an important parameter 
affecting the vertical dimension of subacromial space. Li 
et al. [23] found that impinged patients had significantly 
smaller AT than control samples, implying that smaller AT 
increases risk of having SAIS. In this study, SAD and AT of 
hooked acromion are lower than curved acromion (P<0.05). 
This result adds to the implication that people with hooked 
acromion should be aware of the risk of developing SAIS. 
According to age group, SAD in the age of 31 to 60 is greater 
than that of 81 to 90 (P<0.05). The result may be associated 
with spur formation that increases with age. Other age group 
comparisons show no difference (P>0.05). Contrarily, AT 
is not related to age (P>0.05). So far, it is hard to stratify age 
group by risk using SAD and AT, since there are other factors 
affecting vertical subacromial space narrowing, such as ab-
normal elevation of humeral head [1, 5, 7, 9, 24]. Radiograph 
is necessary for further study on this topic. 

This study demonstrated that there are significant differ-
ences in all parameters between sexes, but not side (P<0.001 
and P>0.05, respectively). Consideration should be made 
with the fact that male have greater muscle mass attaching 
to the bone causing greater skeletal robusticity than female 
[36]. Male TA differs from female, with male having thicker 
anterior one-third acromion (P<0.05). Although greater SAD 
was noted in men, male AT was smaller (P<0.05). Ultimately, 
greater TA and smaller AT suggest that male has a higher 
chance of developing SAIS, corresponding to male reported 
as predominant sex in the incidence of SAIS [37]. This result 
was also in consistent with the association of acromion type 
and sex influencing impingement risk as mentioned previ-
ously.

Nevertheless, several limitations need to be acknowledged 
in this study. For instance, the result can only be applied to 
Thai population and those that are similar to Thai. There 
are many conflicting results compared with previous stud-
ies. Future research should concentrate on summarizing all 
different results using statistical analysis to establish a single 
conclusion.

In conclusion, general population with chronic shoulder 
pain at the age above 50 should be investigated for SAIS. In 
concerned male groups with chronic shoulder pain, such as 
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repetitive shoulder users, investigation for SAIS should be 
performed at the age above 40. These groups of patients have 
a higher chance of conservative treatment failure because 
hooked acromion and osteophytes are mostly the root of 
the problem. Surgical treatment is recommended in these 
groups. Radiographic study should be carried out to look 
for surgically correctable causes. Initially, X-ray should be 
performed in two views. First, the supraspinatus outlet view 
to determine type and the presence of anteroinferior osteo-
phyte. Second, the anteroposterior view to determine the 
presence of facet osteophyte. If X-ray finding is unremark-
able, CT scan or MRI should be considered as the next inves-
tigation.
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