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ABSTRACT

Background: Studies have shown that rotator cuff tears (RCTs) are the most common cause of
shoulder pain and restricted movement. The acromion is a posterior shoulder landmark. Specific
acromion morphologies may predispose individuals to rotator cuff tears. Furthermore, studies
have found a correlation between supraspinatus tendon tears and acromiohumeral distance. This
study examines how shoulder pain assessed with American Shoulder and Elbow Surgeons (ASES)
score relates to acromion morphology and acromiohumeral distance on MRI at Haji Adam Malik
Hospital in 2022.

Methods: This descriptive analytical study employed a cross-sectional approach. A total of 38
patients with a confirmed diagnosis of shoulder pain underwent shoulder MRI examinations and
were assessed using the ASES score. Statistical analysis included assessing data normality and
performing Spearman correlation analysis. Data were processed and analyzed using SPSS version
25.0.

Results: In this study of 38 patients, most participants were women with an average age of 54.66
years. The most common acromion type was type 1 (flat), and the most frequent acromiohumer-
al distance category was normal. There was no correlation between acromion type and ASES
scores, but a moderate correlation was found between the scores and acromiohumeral distance
(p=0.016). A positive correlation was observed between type I1I acromion and ASES score.
Conclusion: Shoulder pain based on ASES score has a moderate correlation with acromiohumer-
al distance and acromion type III variation has a positive correlation although there is no signifi-
cant correlation was found between shoulder pain and acromion type.

Keywords: Acromiohumeral distance; Acromion type; ASES score; Health outcomes; Shoulder pain

INTRODUCTION

Epidemiological studies have shown that rotator
cuff tears (RCTs) are a leading cause of shoulder
pain and limited movement. Supraspinatus tears
are the most common type of rotator cuff injury,
with a prevalence of 61.9% in men and 38.1% in
women. Supraspinatus tears are particularly com-
mon in individuals over 60 years of age; 70% of
people over 80 have a supraspinatus tear.'

The acromion, a bony projection on the

posterior shoulder, is formed by the posterolater-
al extension of the scapular spine, superior to the
glenoid. It articulates with the clavicle and serves
as the origin of the deltoid and trapezius muscles.
Variations in acromial morphology can contribute
to pathological conditions such as impingement
syndrome and RCTs.* The most common meth-
od for classifying acromion types is based on
morphological variations identified through im-
aging: flat (type I), curved (type 1), hooked (type
III), and convex (type IV).%’
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The specific etiology of rotator cuff tears
remains unclear, but it is thought to be multifacto-
rial, involving a combination of intrinsic and ex-
trinsic factors. Intrinsic factors include degenera-
tive changes, hypovascularity, and microstructural
abnormalities of collagen fibers. Extrinsic factors
include subacromial impingement, tensile over-
load, and repetitive use.® In 1983, Neer stated that
95% of rotator cuff tears are caused by mechanical
impingement, which can be successfully treated
with anterior acromioplasty.” One study observed
the relationship between Neer's classification and
supraspinatus tears, finding that Neer type 3 is as-
sociated with a higher incidence of supraspinatus
tears/tendinitis, followed by Neer type 2.!° Other
studies have also found a lower lateral acromial an-
gle (LAA) in patients with rotator cuff disease.'"'

Recent studies have shown that specific
acromion morphology is a predisposing factor for
RCTs. Previous studies have linked a lower LAA
to RCTs. Additionally, patients with lateral acro-
mial extension have a higher incidence of RCTs."”
Balke et al. also reported differences in acromi-
on morphology between patients with degenera-
tive supraspinatus tears and those with traumatic
tears.'?

Aside from acromion morphology,
studies have found a correlation between the
severity of supraspinatus tendon tears and ac-
romiohumeral distance. Xu et al. reported that
a narrow acromiohumeral distance is positive-
ly correlated with the severity of supraspinatus
tendon tears.'* Razmjou et al. also reported that
acromiohumeral distances of less than 6 mm
have a strong correlation with advanced rotator
cuff pathology.'

In patients with shoulder or elbow disor-
ders, outcome assessment can be done using scores
from the American Shoulder and Elbow Surgeons
(ASES). The ASES assessment system is a popular
and commonly used tool for evaluating shoulder
and elbow disorders, particularly in assessing pain
and function. This questionnaire was first created
in 1994 in the United States and was developed to

serve as a standard method for shoulder evaluation.
The ASES score assessment has been adapted into
various languages and is considered to provide a
comprehensive shoulder evaluation compared to
other scoring systems. This score has a maximum
value of 100 and can be used in various shoulder
pathologies. The assessment evaluates two aspects:
pain and physical activity limitations that affect pa-
tients' quality of life.'®

Acromion morphology plays an important
role in rotator cuff tears, while acromiohumeral dis-
tance can influence tear severity. This study aims
to examine the relationship between shoulder pain
assessed with ASES score, acromion morphology,
and acromiohumeral distance using MRI at Haji
Adam Malik Hospital in 2022.

MATERIAL AND METHODS

This analytical descriptive study with a cross-sec-
tional approach included patients with shoulder pain
who were diagnosed at the Orthopedic and Trau-
matology Polyclinic of Haji Adam Malik Hospital
in 2022. Inclusion criteria were: age over 45 years,
shoulder pain, and undergoing MRI examination.
Patients with a history of trauma to the shoulder,
clavicle, or proximal humerus were excluded. Con-
secutive sampling was used for efficient subject
recruitment. Based on the sample size calculation
for correlation analysis, a minimum of 19 subjects
was required. Acromion type and acromiohumeral
distance were determined from MRI results. ASES
scores were analyzed using the Spearman correla-
tion test. All statistical analyses were performed us-
ing SPSS version 25.0 (IBM Corporation, Armonk,
NY, USA).

RESULTS

The demographic data showed that most partici-
pants were women, and the most common acromion
type was type 1. A study by Guo et al. reported that
the most common acromion types are type 1 (flat)
and type 2 (curved), each accounting for more than
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Table 1. Participant characteristics

Characteristics n (%)
Total 38 (100%)
Gender
Man 11 (28,9%)
Woman 27 (71,1%)
Age

Average (years old)
Acromion type

I

I

11

v
Acromiohumeral distance

Narrow

Normal

Wide
ASES score

Average

54,66 +5,09

13 (34,2%)
9 (23,7%)
7 (18,4%)
9 (23,7%)

11 (28,9%)
24 (63,2%)
3 (7,9%)

81,13 +12,38

Table 2. Acromiohumeral distance and ASES score correlation test

Distance
ASES Score Acromiohumeral

ASES Score Correlation Coefficient 1.000 387*

Sig. (2-tailed) . 016

N 38 38

Spearman's rho

Acromiohumeral Correlation Coefficient 387* 1.000
Distance

Sig. (2-tailed) .016 .

N 38 38

*Correlation is significant at the 0.05 level (2-tailed).

40% of cases (Table 1).

There is a moderate correlation between
shoulder pain (based on the ASES score) and acro-
miohumeral distance (based on MRI examination)
at Haji Adam Malik Hospital (Table 2). Studies have
shown a correlation between the severity of supra-
spinatus tendon tears and acromiohumeral distance.
A narrow acromiohumeral distance may contribute
to shoulder pain due to compression of the supraspi-
natus tendon between the humerus and the acromi-
on. This compression can also lead to bursal tears
from friction and abrasion.

There was no correlation between shoulder
pain (based on the ASES score) and acromion type
(based on MRI examination) at Haji Adam Malik

Hospital (Tables 3 and 4). This finding is consistent
with previous research by Ayangolu and Kaya, who
studied clinical outcomes in patients undergoing
arthroscopy, subacromial decompression, and acro-
mioplasty. They found no association between acro-
mion type and ASES scores assessed before or after
surgery (p = 0.447).

DISCUSSION

The demographic data of this study showed that
most participants were women, and the most com-
mon acromion type was type 1. This is consistent
with research by Guo et al.,'” which reported that the
most common acromion types are type 1 (flat) and
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Table 3. Acromion Type and ASES Score Correlation Test

Acromion Type ASES Score
Acromion Type Correlation Coefficient 1.000 -.181
Sig. (2-tailed) . 277
N 38 38
Spearman's rho  AQpg Score Correlation Coefficient -.181 1.000
Sig. (2-tailed) 277 .
N 38 38
Table 4. Stratified Acromion Type and ASES Score Correlation Test
Acromion type r p
Type I -0.231 p>0.05
Type 11 -0.153
Type 111 0.675
Type IV -0.204

type 2 (curved), each accounting for over 40% of
cases. However, Koca et al."® found that type 2
was the most frequent, comprising 62% of their
sample. An analysis by Yadav and Zhu'® of pub-
lished literature indicated that type 2 is the most
commonly reported acromion type, followed by
type 1.

Bigliani et al.” described three acromion
types based on shape, noting that acromial slope
can be associated with impingement and pain.'
The upward or downward slope of the acromion
can reduce the space available for the supraspina-
tus tendon, potentially causing damage. A study
by Ban'’ on acromial morphology using MRI
found that rotator cuff tears have a higher preva-
lence in patients with hooked (type 3) acromions (p
< 0.001), which are also associated with impinge-
ment.

This study found no significant correla-
tion between acromion type and ASES scores.
This finding aligns with research by Ayangolu
and Kaya,” who found no association between
acromion type and ASES scores before or after
arthroscopic subacromial decompression and acro-
mioplasty (p = 0.447). In contrast, Bahtiyar et al.”?
found that type 3 acromions are associated with
shoulder pain, likely due to a greater tendency
for rotator cuff injury. However, that study used a

different pain assessment tool and a larger sample

size (n = 240). This suggests that further research
with larger sample sizes may be needed to fully
elucidate the relationship between acromion type
and shoulder pain.

The results of this study yielded a correla-
tion coefficient of r=0.181. Based on this finding, a
recalculation of the required sample size for further
research regarding acromion type was performed

as follows:
J’_
n 1,96 + 0,84 P+3
0,5In(1+0,181/1-0,181)
n = 238,85
n=239

A limitation of this study is the reliance
on MRI for evaluating acromion morphology and
acromiohumeral distance. X-ray examination, a
more accessible and affordable imaging modality,
could be included in future studies as an indepen-
dent variable. This would allow for the evaluation
of acromion morphology and its relationship to
ASES score in diverse healthcare settings. None-
theless, MRI remains the gold standard for com-

prehensive assessment of acromial morphology.
CONCLUSION
This study found no correlation between shoul-

der pain (based on the ASES score) and acromi-

on type, but a moderate correlation was found
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between shoulder pain and acromiohumeral dis-
tance. All measurements were based on MRI
examinations conducted at Haji Adam Malik
Hospital Medan.
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