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SUMMARY
The acromion process of the scapula is one of 

the three processes of the scapula and is consid-
ered to be an important landmark. The majority 
of patients presenting with shoulder pain in the 
orthopedic outdoor patient department are diag-
nosed with subacromial impingement syndrome. 
Studying the morphology and morphometry of 
the acromion process in clinically diagnosed pa-
tients of subacromial impingement can be help-
ful for determining the cause of impingement and 
choosing treatment modality. 60 clinically diag-
nosed patients were taken from the Department 
of Orthopedics, Sri Guru Ram Das Hospital, Sri 
Amritsar. The parameters observed were acro-
mion shape, type, acromion slope, acromion tilt, 
acromion index and lateral acromial angle. Out 
of 60, 38 showed hooked (type III) acromion, 19 
showed curved (type II) acromion, and 3 showed 
flat (type I) acromion. The average acromion slope 
was observed to be 35.51 and the p-value was 
significant (0.001). The mean acromion tilt was 
32.10 and the p-value was significant (0.002). The 
mean acromion index was calculated as 83.84 
with a significant p-value (0.001). The mean later-

al acromion angle was 83.87 and the p-value was 
significant (0.001).
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INTRODUCTION
The acromion process is one of the three pro-

cesses of the scapula and is considered to be an 
important landmark (Standring, 2008). It forms 
the posterosuperior boundary of the subacromi-
al space (Prescher, 2000; Rockwood et al., 2009). 
The subacromial space is bounded inferiorly by 
the humerus head and superiorly by the anteri-
or edge and the inferior surface of the anterior 
third of the acromion, the coracoacromial liga-
ment and the acromioclavicular joint. Located 
between the subacromial space and the humeral 
head are the rotator cuff tendons, the long head of 
the biceps’ tendon, the bursa, and the coracoacro-
mial ligament. Disturbance of the relationship of 
these structures may cause impingement (Bigli-
ani and Levine, 1997). The majority of patients 
presenting with shoulder pain in the orthopedic 
outdoor patient department are diagnosed with 
subacromial impingement syndrome. Most of the 
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patients belong to the age group between 40 and 
60 years (Garving et al., 2017). This syndrome 
usually causes pain on elevation of the arm. The 
pathology of subacromial impingement can be 
either intrinsic tendon degeneration or extrinsic 
tendon compression caused by anatomical and/
or kinematic factors (Neer, 1983). Treatment is 
usually conservative in the form of subacromial 
corticosteroid injection, or surgical in the form 
of acromioplasty. Studying the morphology and 
morphometry of the acromion process in clini-
cally diagnosed patients of subacromial impinge-
ment can be helpful for determining the cause of 
impingement and choosing treatment modality.

MATERIAL AND METHODS
60 clinically diagnosed patients were taken 

from the Department of Orthopedics, Sri Guru 
Ram Das Hospital, Sri Amritsar, after taking clear-
ance from the institutional ethical committee. 
Written consent was taken from all the patients. 
The patients were above the age of 20 years, irre-
spective of sex. Patients showed pain in abduction 
from 60° to 120°, positive Neer sign and positive 
Hawkin sign. Radiographs of these patients were 
taken in anteroposterior view and scapular view. 
The following parameters of these patients were 
observed on X-rays:

1. Acromion shape: The shape of the inferi-
or surface was observed whether flat, curved, 
hooked or convex (Fig. 1).

2. Acromial type: The acromial type was classi-
fied according to Bigliani et al. (1986). Type I rep-
resented flat, Type II represented curved, Type 
III represented hooked and Type IV represented 
convex undersurface of the acromion on out-
let-view radiographs (Fig. 1).

3. Acromial slope: The acromial slope (AS) was 
measured on outlet-view radiographs according 
to Bigliani et al. (1986) and Kitay et al. (1995). A 
line was made by connecting the most anterior 
point of the inferior acromion and the midway 
point on the inferior acromion. Another line was 
drawn connecting the most posterior point of the 
inferior acromion with the same midway point. 
The angle formed by these 2 lines represented the 
AS (Fig. 2).

4. Acromial tilt: The acromial tilt (AT) is mea-
sured on outlet-view radiographs as described by 
Kitay et al. (1995) and Aoki et al. (1986). One line 
was drawn connecting the most posterior point of 
the inferior acromion to the most anterior point 
of the inferior acromion. Another line was drawn 
connecting the same most posterior point of the 
inferior acromion to the inferior tip of the cora-
coid process. The resulting angle represented the 
AT (Fig. 3).

5. Acromion index: The acromion index (AI) was 
measured on true anteroposterior radiographs 
according to Nyffeler et al. (2006). The distance 
from the glenoid plane to the acromion (GA) was 
divided by the distance from the glenoid plane to 
the lateral aspect of the humeral head (GH) (Fig. 
4).

6. Lateral acromial angle: The lateral acromial 
angle (LAA) was measured on true anteroposte-
rior radiographs according to Banas et al. (1995). 
One line was drawn along the superior- and infe-
rior-most lateral points of the glenoid, and rep-
resented the glenoid surface. Another line was 
drawn parallel to the acromion undersurface. The 
angle between these 2 lines (a) represented the 
LAA (Fig. 5).

Fig 1. - Shape and type of acromion.
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Fig 2. - Acromion slope measurement.

Fig. 3. - Acromion tilt measurement.

Fig. 4. - Acromion index measurement.
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RESULTS
Measurements on x-rays of 60 diagnosed pa-

tients were taken. Out of 60, 38 showed hooked 
(Type III) acromion, 19 showed curved (Type II) 
acromion and 3 showed flat (Type I) acromion 
(Table 1). These patients were categorized in var-
ious age groups. In the age group of 20-35 years, 
2 patients showed Type II and 6 patients showed 
Type III acromion. In the age group of 36-50 
years, 10 patients showed Type II and 12 patients 
showed Type III acromion. In the age group of 
51-65 years, 3 patients showed Type I, 6 patients 
showed Type II and 13 patients showed Type III 
acromion. In the age group of 66 years and above, 
1 patient showed Type II and 7 patients showed 
Type III acromion (Table 2). The average acromi-
on slope was observed to be 35.51 and the p-value 
was significant (0.001). The mean acromion tilt 
was 32.10 and the p-value was significant (0.002). 
The mean acromion index was calculated as 83.84 
with a significant p-value (0.001). The mean later-
al acromion angle was 83.87 and the p-value was 
significant (0.001) (Table 2).

DISCUSSION
Akram et al. (2016) has previously report-

ed in his study that out of 34 patients with im-
pingement, majority 31 (91.1%) showed Type II 
(curved) acromion in age group 40 to 45 years; 
3 (8.9%) patients showed Type III (hooked) and 
there was no impingement associated with Type 
I acromion in morphology (p=0.218). Nicholson 
et al. (1996), Banas et al. (1995), Paraskevas et al. 
(2008), El-Din and Ali (2015) and Guo et al. (2018) 
have conducted their studies and found that Type 
III (hooked) acromion is seen more commonly 
than other types.

Bigliani et al. (1986) and Morrison et al. (1997) 
noticed the most common type associated with 
subacromial impingement was Type III (hooked) 
acromion. Tangtrakulwanich and Kapkird (2012) 
concluded that the patients which showed hooked 
type acromion had 6.2 times higher predisposi-
tion for subacromial impingement syndrome. In 
their study, out of total population, 1/8th popula-
tion had increased risk of SAIS and 12% showed 
hooked acromion (Thawanthorn et al., 2020). 
Naidoo et al. (2015) in their study observed Type I 
(flat) acromia in (34.6%), Type II (curved) acromia 
in (51.1%) and Type III (hooked) acromia in (14%). 
In a study conducted by Li et al. (2017), acromi-
al tilt was observed to be lesser in impingement 
patients than in controls (25.90 ± 4.27 vs 29.41 ± 

Fig. 5. - Lateral acromial angle measurement.

Table 1. Type and shape of acromion

Type of acromion No. of patients (60)

Type I (flat) 4 (6.67%)

Type II (curved) 15 (25%)

Type III (hooked) 41 (68.33%)

Type IV (convex) 0 (0%)
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4.07, p=0.0026). The average modified AT angle 
(mAT) was significantly smaller in impingement 
patients (18.88 ± 3.96 vs. 22.64 ± 3.78, P=0.0006). 
However, no significant difference of acromial 
slope (AS) existed between patient and control 
groups (24.20 ± 8.47 vs. 25.40 ± 5.80, P = 0.1054). 
There was 3° difference of lateral acromial angle 
(LAA) between the two groups, however, this dif-
ference didn’t reach significance (75.24 ± 8.53 
vs. 78.48 ± 7.83, P = 0.1405). The acromial index 
(AI) was also slightly and insignificantly larger 
in impingement patients (63.50 ± 7.14 vs. 59.84 
± 9.86%, P = 0.1336) (Li et al., 2017). The mean 
Acromion Slope for acromion type I was 12°, for 
Type II it was 26°, and for Type III it was 37°. Mean 
Acromion Tilt of group 1 (29°) was significantly 
smaller than that of group 2 (33°; p < 0.001) and 
that of group 3 (34°; p < 0.001). Mean Lateral Ac-
romial Angle of group 1 (84°) was not significantly 
different to that of group 2 (83°; p = 0.3), but it was 
significantly different to that of group 3 (77°; p < 
0.001). The differences between groups 2 and 3 
were also significant (p < 0.001). Mean Acromial 
Index of the controls (0.67) was lower than that of 
group 2 (0.73; p = 0.004) and of group 3 (0.75; p 
< 0.001) (Balke et al., 2013). In our study, we ob-
served that the most common type of acromion in 
subacromial patients was Type III (hooked). In all 
the age groups also, it was the most common type. 
The mean acromial slope, mean acromial tilt, 
acromial index and lateral acromial angle were 
significant. Our results were in consonance with 
most of them.

CONCLUSION
Subacromial impingement syndrome is a com-

mon cause in patients presenting in orthopedic 
OPDs with chronic pain in shoulder region. Acro-
mial morphology and morphometric parameters 
may be helpful in diagnosing and assessing the 
treatment modalities for these patients.
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