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Abstract 
Although the relationship between the material properties of the coracoa-
cromial ligament and rotator cuff tears has been clarified, it is difficult to 
evaluate these properties in the clinical setting. The purpose of this study was 
to clarify the relationship between rotator cuff tears and the length and 
thickness of the coracoacromial ligament in living shoulders, in order to as-
sess the potential use of these parameters as clinical indicators of the possible 
risk or progression of rotator cuff tears. Thirty-five volunteers (46 shoulders, 
mean age: 52 years) were enrolled. The presence or absence of rotator cuff 
tears and the length and thickness of the coracoacromial ligament were eva-
luated by ultrasonography. Longitudinal images of the coracoacromial liga-
ments with the acromion and coracoid process as landmarks were obtained, 
and the lengths of the ligaments were measured using acoustic shadows as the 
index. On the same screens, the thicknesses at the center of the ligaments 
were measured. Ligaments in shoulders with a rotator cuff tear were signifi-
cantly shorter than ligaments in shoulders without a rotator cuff tear (25.9 ± 
2.5 mm vs. 28.6 ± 1.7 mm, respectively; P < 0.0001). There was no significant 
difference in the thicknesses of the ligaments. The length and thickness of the 
coracoacromial ligament of living shoulders were easily evaluated with ultra-
sonography in the present study, and the coracoacromial ligament was found 
to be significantly shorter in shoulders with a rotator cuff tear. The risk and 
progression of rotator cuff tears can be evaluated clinically by measuring the 
length of the coracoacromial ligament. 
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1. Introduction 

A rotator cuff tear is a common cause of shoulder pain and restricts shoulder 
range of motion; however, its cause remains unclear. Causes of rotator cuff tears 
are considered to include internal factors such as degeneration of the rotator cuff 
itself, and external factors such as impingement between the acromion and the 
rotator cuff. There are some reports of impingement between the cuff and the 
acromion [1] [2] [3], but there are few reports of contact between the cuff and 
the coracoacromial ligament, which also participates in so-called subacromial 
impingement. 

The coracoacromial ligament contacts the rotator cuff physically when the 
shoulder joint is flexed, abducted, and extended [4]. In addition, we have re-
ported that the degenerated coracoacromial ligament had a lower elastic mod-
ulus in an experiment using scanning acoustic microscopy that can evaluate the 
elasticity of biological tissues at the micro level [5]. From this result, we hypothe-
sized that the tissue degeneration of the coracoacromial ligament progresses and 
the coracoacromial ligament hardens with age, thus increasing the contact pres-
sure between the rotator cuff and the coracoacromial ligament. This may also be 
the reason for the increase in the proportion of older patients with shoulder pain 
or older patients with rotator cuff tears. Moreover, we have clarified the rela-
tionship between the elasticity of the coracoacromial ligament and rotator cuff 
tears by evaluating the elasticity of the coracoacromial ligament of the living 
shoulder with ultrasound elastography, which can non-invasively evaluate the 
amount of strain [6]. 

Evaluation of the material properties of the coracoacromial ligament requires 
the use of special devices, which are not widely used in clinical settings. Thus, 
the purpose of this study was to clarify the relationship between rotator cuff 
tears and the length and thickness of the coracoacromial ligament, which can be 
easily measured, in order to evaluate the potential use of these characteristics of 
the ligament as clinical indicators of the possible risk or progression of rotator 
cuff tears. 

2. Materials and Methods 

Of the new patients who visited 3 facilities within a certain period of time, those 
who had undergone shoulder ultrasound examination were included. In addi-
tion, healthy volunteers who visited the above 3 facilities during the same period 
and were undergoing rehabilitation for diseases other than shoulders were also 
included. However, those who had previously had shoulder surgery or shoulder 
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trauma were excluded. A total of 46 shoulders of 35 persons with and without 
rotator cuff tears, with a mean age of 52 years (range: 11 - 83 years), were 
enrolled. There were 19 male and 16 female shoulders (Table 1). 

The presence or absence of rotator cuff tears and the length and thickness of 
the coracoacromial ligament were evaluated by ultrasonography (EUB-7500, 
HITACHI, Tokyo, Japan). The measurement accuracy of this device is very high 
because the minimum distance between 2 points that can be identified by this 
device is 0.1 mm or less. The shoulders without rotator cuff tears were defined as 
the Normal group (27 shoulders, mean age: 41 years), and the shoulders with 
rotator cuff tears were defined as the Cuff tear group (19 shoulders, mean age: 67 
years) (Table 1). Rotator cuff tears were defined as complete ruptures of the su-
praspinatus or infraspinatus muscles. Tear size and shape were not recorded in 
this study. In the Normal group, those younger than 50 years of age were defined 
as the Young group (15 shoulders, mean age: 23 years), and those older than 50 
years of age were defined as the Old group (12 shoulders, mean age: 64 years). 

Longitudinal images of the coracoacromial ligaments with the coracoid 
process and acromion as landmarks were obtained, and then the length of the 
coracoacromial ligament was measured using the acoustic shadows as the index. 
On the same screens, the thickness at the center of the coracoacromial ligament 
was measured (Figure 1). This measurement was performed on the most lateral  
 
Table 1. Demographic characteristics of the participants. 

 Normal group Cuff tear group P value* 

number/shoulder 20/27 15/19 Not available 

Age, years 41.4 ± 22.9 67.2 ± 10.9 <0.0001 

Sex, male: female, n (%) 12 (60):8 (40) 7 (47):8 (53) 0.4332 

*Student’s t-test for age and chi-square test for sex. 

 

 
Figure 1. Measurement of the length and thickness of the coracoacromial ligament using 
ultrasonography. Longitudinal images of the coracoacromial ligaments with the coracoid 
process and acromion as landmarks are obtained, and then the length of the coracoa-
cromial ligament is measured using the acoustic shadows as the index. On the same 
screens, the thickness at the center of the coracoacromial ligament is measured. 
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side of the coracoacromial ligament, which is the most in contact with the rota-
tor cuff. The values measured in the present study were almost equal to those in 
a previous study using the same method [7]. Thus, it is considered that this me-
thod had high reproducibility. Student’s t-test was used to examine differences 
between the groups in length and thickness of the coracoacromial ligament, and 
significance was set at P < 0.05. The Institutional Review Board of Akita univer-
sity approved the study (No1190), and informed consent was obtained from 
each volunteer before participation in the study. 

3. Results 

In the Normal group, the length and thickness of the coracoacromial ligament 
were 28.6 ± 1.7 mm (mean ± SD), and 0.98 ± 0.22 mm, respectively. In the Cuff 
tear group, the length and thickness of the coracoacromial ligament were 25.9 ± 
2.5 mm and 1.04 ± 0.24 mm, respectively. The coracoacromial ligament of the 
Cuff tear group was significantly shorter than that of the Normal group (P < 
0.0001), but there was no significant difference in the thickness of the coracoa-
cromial ligaments between the Normal group and the Cuff tear group (P = 
0.3906) (Table 2). 

In the Young group, the length and thickness of the coracoacromial ligament 
were 29.2 ± 1.8 mm and 0.97 ± 0.18 mm, respectively. In the Old group, the 
length and thickness of the coracoacromial ligament were 28.0 ± 1.5 mm and 
1.00 ± 0.26 mm, respectively. There were no significant differences in the length 
and the thickness of the coracoacromial ligaments between the Young and Old 
groups (P = 0.0688, P = 0.6965) (Table 3). 

There was no significant difference in age between the Old group and the Cuff 
tear group (P = 0.3879), but the coracoacromial ligament of the Cuff tear group 
was significantly shorter than that of the Old group (P = 0.0185) (Figure 2). The 
lengths of the coracoacromial ligaments of males and females were 27.5 ± 2.5 
mm and 27.5 ± 2.3 mm, respectively, and their thicknesses were 1.05 ± 0.19 mm  
 
Table 2. Length and thickness of the coracoacromial ligament in the normal and cuff tear 
groups. 

 Normal group Cuff tear group P value* 

Length (mm) 28.6 ± 1.7 25.9 ± 2.5 <0.0001 

Thickness (mm) 0.98 ± 0.22 1.04 ± 0.24 0.3906 

*Student’s t-test. 

 
Table 3. Length and thickness of the coracoacromial ligament in the Young and Old 
Groups. 

 Young group Old group P value* 

Length (mm) 29.2 ± 1.8 28.0 ± 1.5 0.0688 

Thickness (mm) 0.97 ± 1.8 1.00 ± 0.26 0.6965 

*Student’s t-test. 
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and 0.96 ± 0.24 mm, respectively. There were no significant differences in the 
length and thickness of the coracoacromial ligaments between the sexes (P = 
0.9521, P = 0.1854) (Table 4). 

4. Discussion 

The length and thickness of the coracoacromial ligament of a living shoulder 
were easily evaluated with ultrasonography in the present study, and it was 
found that the coracoacromial ligament was significantly shorter in shoulders 
with a rotator cuff tear. 

A rotator cuff tear is one of the most common causes of shoulder pain and re-
striction of shoulder range of motion in elderly persons. A rotator cuff tear is a 
progressive condition that does not heal spontaneously, and although the size of 
the tear increases with age, conservative management is the first-choice treat-
ment. However, tears that have become very large are difficult to repair, and the 
postoperative clinical outcome becomes poor. Therefore, there are cases where 
early surgery is required. If the risk of rotator cuff tear can be evaluated quan-
titatively before the tear occurs, it would be very useful information when  
 

 
Figure 2. Differences in the length of the coracoa-
cromial ligament with and without a rotator cuff 
tear. There is no significant difference in the length 
of the coracoacromial ligament between the Nor-
mal group and the Old group. However, the cora-
coacromial ligament is significantly shorter in the 
Cuff tear group than in the Old group, with no sig-
nificant difference in age between the two groups. 

 
Table 4. Length and thickness of the coracoacromial ligament in the male and female 
groups. 

 Male Female P value* 

Length (mm) 27.5 ± 2.5 27.5 ± 2.3 0.9521 

Thickness (mm) 1.05 ± 0.19 0.96 ± 0.24 0.1854 

*Student’s t-test. 
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considering the surgical indication for subacromial decompression, especially in 
the case of patients who have the symptoms of subacromial impingement syn-
drome without a rotator cuff tear. 

We have previously clarified the relationship between the elasticity of the co-
racoacromial ligament and rotator cuff tear by evaluating the material properties 
of the coracoacromial ligament [5] [6]. However, special equipment is needed to 
evaluate the material properties of the coracoacromial ligament; therefore, it has 
not been widely used clinically as an evaluation method for the risk of rotator 
cuff tears. Thus, the present study clarified the relationship between rotator cuff 
tear and the length and thickness of the coracoacromial ligament, which can be 
easily measured, and investigated whether they were useful indicators of the risk 
and progression of rotator cuff tear. 

Previous reports using cadaveric shoulders showed that the length of the co-
racoacromial ligament was significantly shorter in the shoulder with a rotator 
cuff tear than in the normal shoulder, but there was no significant difference in 
the thickness of the coracoacromial ligament [8] [9]. In addition, the coracoa-
cromial ligament that is composed of two or more bands is shorter than the co-
racoacromial ligament composed of one band, and it was reported recently that 
there were many rotator cuffs tears in shoulders with a short, multiple band co-
racoacromial ligament [10]. Based on these results, it has been considered that 
the short coracoacromial ligament is a risk factor for rotator cuff tear because it 
reduces the space under the coracoacromial arch. That is, under the same condi-
tions, if the coracoacromial ligament is even slightly shorter than normal, the 
space under the coracoacromial arch becomes narrower, and the contact pres-
sure between the rotator cuff and the coracoacromial arch becomes higher. The 
short coracoacromial ligament may pose a high risk of rotator cuff tear, consi-
dering that the contact pressure is applied to the rotator cuff each time the 
shoulder is moved. 

However, these are all reports using cadaveric shoulders. Although the length 
and thickness of the coracoacromial ligament in living shoulders with ultraso-
nography have been previously evaluated, the relationship between the size of 
the ligament and rotator cuff tears was not clarified in that report [7]. Thus, the 
present study is the first to investigate the relationship between the length and 
thickness of the coracoacromial ligament and rotator cuff tears in the living 
shoulder. The coracoacromial ligament in shoulders with rotator cuff tears was 
significantly shorter, and this result was consistent with previous results using 
cadaveric shoulders. Based on these results obtained in the living shoulder, 
measuring the length of the coracoacromial ligament in clinical settings can be 
used to assess the risk for the occurrence and progression of rotator cuff tears. 

One of the limitations of this study is that there was no adjustment for physi-
que. However, it was expected that the length of the coracoacromial ligament 
would not differ greatly depending on the physique, because the results of this 
study showed no difference in the length of the coracoacromial ligament due to 
sex or age. The length of the coracoacromial ligament is an ideal index for the 
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risk of rotator cuff tear that can be used without any complicated calculations for 
adjustment. In the future, it will be necessary to confirm that there is no signifi-
cant difference in the length of the coracoacromial ligament due to differences in 
height within the same sex in order to determine whether there is a need for ad-
justment by physique. 

With the measurement method used in the present study, the coracoacromial 
ligament appeared shorter in the presence of subacromial osteophytes. This is 
another limitation of this study. However, this is an advantage for an index to 
evaluate the risk of rotator cuff tear, because the greater the size of the suba-
cromial osteophyte, the greater the risk of rotator cuff tear; thus, the risk can be 
evaluated simply by measuring the length of the coracoacromial ligament. It is 
not necessary to distinguish between the patient having a congenital short cora-
coacromial ligament and the patient having a ligament that was measured to be 
shorter because of the presence of subacromial osteophytes. When the length of 
the coracoacromial ligament is measured using the method of the present study 
in shoulders without rotator cuff tears, if it is shorter than a certain value, there 
is a high possibility that a rotator cuff tear will occur in the future. 

It is important to note that the present study only proves that the coracoa-
cromial ligament was shorter in the shoulder after the rotator cuff had already 
torn. Prospective studies are needed to clarify whether this method of measuring 
the length of the coracoacromial ligament will facilitate risk assessment for rota-
tor cuff tears. This research is the first step in presenting this to a worldwide au-
dience. 

5. Conclusion 

The morphology of the coracoacromial ligament of the living shoulder was in-
vestigated using ultrasonography. The length of the coracoacromial ligament 
was significantly shorter in shoulders with rotator cuff tears than in normal 
shoulders. 
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