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common cause of  shoulder pain in people of  all age groups, 
predominantly in the older age group. They represent 
a spectrum of  disease, ranging from acute reversible 
tendinitis to massive tears involving the supraspinatus, 
infraspinatus, and subscapularis.[1]

Rotator cuff  disease is the most prevalent cause of  shoulder 
pain, occurring in approximately 65–70% of  patients. The 
prevalence full-thickness tears in the general population 
are about 20% and markedly increased after the age of  50: 
Patients in the seventh decade have a 50% prevalence of  
rotator cuff  tears which increases to over 80% in patients 
in the eighth decade of  life.[2]

INTRODUCTION

Shoulder pain is one of  the most common complaints 
encountered in orthopedic practice and often leads to 
considerable disability. Rotator cuff  injuries are the most 
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Abstract
Introduction: Rotator cuff injuries are the most common cause of shoulder pain in people of all age groups. They represent 
a spectrum of disease, ranging from acute reversible tendinitis to massive tears involving the supraspinatus, infraspinatus, 
and subscapularis. The diagnosis of rotator cuff tears is based on clinical assessment and radiologic images, including plain 
radiographic, ultrasound, and MR images. Plain radiography is the most commonly used imaging modality in cases of shoulder 
pain.

Aims and Objectives: This study aims to assess acromiohumeral interval (AHI) in A-P radiograph in patients with rotator cuff 
injury and comparison of AHI with high-frequency USG to rule out rotator cuff injury.

Materials and Methods: In this cross-sectional prospective study, 100 patients of all age groups with clinically suspected cases 
all patients with h/o shoulder pain referred to the radiodiagnosis department over a period of 18 months was examined by plain 
A-P X-ray of the affected shoulder in standing neutral position. AHI was noted in excel sheet, then this interval was compared 
with high-frequency USG to rule out rotator cuff injury.

Results: In the present study, majority of the patients were males (63%) followed by 37% females, majority of the patients had 
acromiohumeral distance ≤7 mm (74%) followed by 26% patients who had acromiohumeral distance >7 mm. On comparing the 
acromiohumeral distance (mm) with the USG findings, we found that majority of the patients were true positive cases (71%), 
4% were false positive, 12% were false negative, and 13% were true negative cases.

Conclusion: This study concludes that the assessment of the AHI using standardized anteroposterior radiographs is a reliable 
and reproducible method of assessment of rotator cuff pathology. Early diagnosis and appropriate treatment are associated 
with a better outcome.
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The rotator cuff  is a group of  four muscles (the 
supraspinatus, infraspinatus, teres minor, and subscapularis) 
in the glenohumeral joint (GHJ). Rotator cuff  tears can 
cause pain and weakness in the shoulder. It is an injury 
that plagues the public (4% of  under 40’s; 53% of  over 
60’s) and athletes alike.[3]

Rotator cuff  tears are commonly classified topographically 
according to the location of  the tear and by describing their 
geometric shape. Four main patterns have been described: 
Type 1 – crescent-shaped tears typically short in the medial 
to lateral direction and wide anteroposteriorly; Type 2 – 
longitudinal tears can have a “U” or “L” shape and are long 
and narrow; Type 3 – massive and contracted tears long in 
the medial to lateral direction and wide anteroposteriorly; 
and Type 4 – massive tears associated with significant 
glenohumeral arthritis and loss of  the acromiohumeral 
interspace.[4]

The diagnosis of  rotator cuff  tears is based on clinical 
assessment and radiologic images, including plain 
radiographic, ultrasound, and MR images. Among these 
modalities, plain radiography is the most commonly used 
imaging modality in cases of  shoulder pain. However, 
the usefulness of  radiographs for the diagnosis of  
rotator cuff  tear is limited. Radiographic findings of  
patients with a documented rotator cuff  tear include a 
decreased acromiohumeral distance, a hooked acromion, 
and degenerative changes of  the greater tuberosity and 
acromioclavicular joint, and these findings are generally 
used to predict the presence of  rotator cuff  pathology.[5]

In patients with chronic shoulder pain, an X-ray supplies 
important basic information. It allows for: Diagnosis 
of  degenerative changes in the joint, visualization of  
an upward shift of  the head of  the humerus, which is a 
secondary sign of  a large tear of  the tendons of  the rotator 
cuff; and also visualization of  a downward shift of  the head 
of  the humerus in patients with bleeding inside the joint. 
In patients with chronic rotator cuff  tendon tears, it allows 
visualization of  changes in the head of  the humerus, and 
sclerosis at the inferior portion of  the acromion. X-ray also 
enables visualization of  calcification inside the tendons and 
bony processes which take up space.

In patients with trauma to the shoulder, the first test to be 
performed should be radiography. Dislocation of  the shoulder 
or fracture of  the proximal humerus is first diagnosed using 
X-ray. X-ray is also recommended as the first step in patients 
with an acute rupture of  a rotator cuff  tendon, beyond the 
high position of  the head of  the humerus.[6]

Acromiohumeral interval (AHI) defines as the distance 
between dense cortical bone at the inferior aspect of  the 

acromion and subchondral lamina of  the humeral head. 
Normal AHI interval is about 7–14 mm. Knowledge of  the 
AHI interval is important because the interval <7 mm has 
been considered to be pathologic condition and strongly 
suggests a large rotator cuff  tear, which the likelihood of  
successful outcome after the repair is reduced.[7]

Ultrasonography has increasingly been used as an imaging 
modality to diagnose rotator cuff  tear because it is portable, 
radiation-free, non-invasive, and relatively cost-effective 
modality. A recent systematic review study also suggested 
that the radiographic measurement of  AHI is closely 
aligned with the measurements using magnetic resonance 
imaging, and computed tomography.[8]

The present study is an attempt to assess AHI in A-P 
radiograph as an indicator of  rotator cuff  injury and its 
comparison with high-frequency USG.

MATERIALS AND METHODS

Study Type
This study was a cross-sectional prospective study.

Study Place
The study was conducted at the Department of  
Radiodiagnosis Gandhi Medical College and Associated 
Hospital Bhopal.

Duration of Study
The study duration was 2017–2019.

Inclusion Criteria
The following criteria were included in the study:
1. All adult patients referred with a history of  shoulder 

pain
2. Both sexes will be included
3. Patients with h/o trauma.

Exclusion Criteria
The following criteria were excluded from the study:
1. Patients not giving consent
2. Known case of  arthritis
3. Inflammatory diseases/neoplastic etiology
4. Pregnant females.

Sample Size
100.

Procedure
•	 All patients with h/o shoulder pain referred to the 

radiodiagnosis department was examined by plain 
A-P X-ray of  the affected shoulder in standing neutral 
position
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•	 AHI was noted in excel sheet, then this interval was 
compared with high-frequency USG to rule out rotator 
cuff  injury.

Investigation
1. Radiographic assessment included conventional 

anteroposterior radiographs with the arm in a neutral 
position

2. The beam was angled 20° craniocaudally
3. The humeral head was centered in the glenoid fossa, 

and the acromion was profiled
4. All radiographs were acquired with the patient in the 

upright position
5. The space between the acromion and the humerus was 

inspected
6. The width of  the space between these two structures 

is normally 7–14 mm. A decrease in this distance may 
be an indicator of  rotator cuff  tears

7. Superior migration of  the humeral head is quantified 
by acromiohumeral distance

8. Shoulder surgeons use acromiohumeral distance for 
evaluation of  the rotator cuff  and surgical decision 
making

9. An acromiohumeral distance ≤7 mm measured on an 
anteroposterior radiograph suggests a large rotator 
cuff  tear

10. It is unknown whether tendon involvement 
(supraspinatus vs. infraspinatus), tear size, or muscle 
degeneration is the most important structural change 
in reduced acromiohumeral distance

11. The examination on the affected shoulder was carried 
out on USG machine available in our department, 
with a high-frequency linear transducer which has a 
frequency range of  5–13 MHz

12. The long head of  biceps is used as the landmark 
and thereafter sequential scanning of  subscapularis, 
supraspinatus followed by scanning of  infraspinatus 
and teres minor was performed in both long and short 
axes (both axial and sagittal planes)

13. The acromioclavicular joint and the posterior aspect 
of  the shoulder joint was also examined.

USG Technique
•	 There are various techniques for scanning the shoulder, 

some operators prefer to face the patient, and others 
prefer to stand behind, scanning over the patient’s 
shoulder

•	 We preferred to scan standing behind the patient and 
recommends following a protocol that the user is 
comfortable with

•	 The probe was held at its end with the edge of  the 
hand resting on the patient’s shoulder, to reduce stress 
and allow fine motor control

•	 Good-quality ultrasound equipment and a high-
frequency (12–15 MHz) linear-array (with a flat 
surface) probe was used

•	 The more the transducer frequency, which improves 
the resolution, the less is the depth penetration.

•	 Probe frequency was selected and it depends on the 
patient’s build. Lower for the obese patient and higher 
for the thin patient.

Biceps Tendon
The tendon was identified in the intertubercular groove 
on the anterolateral aspect of  the humerus with the arm 
in a neutral position and was examined in both transverse 
and longitudinal planes.

Subscapularis Tendon
While the arm is passively externally rotated, the 
subscapularis was examined in orthogonal planes from its 
insertion into the lesser tuberosity to the point at which 
it becomes hidden to ultrasound by the coracoid process 
medially. Diagnosing subscapularis injury is clinically 
difficult and assessment of  subscapularis integrity may be 
limited during arthroscopy or open surgery. It is important 
to assess the superior portion of  the tendon, close to the 
biceps tendon, on the transverse.

Supraspinatus Tendon (SST)
To visualize the SST, the patients were asked to place their 
hands on their back pocket. In the longitudinal plane, the 
tendon had a beak-shaped configuration.
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Infraspinatus (IST) and Teres Minor Tendons
The IST and teres minor tendons lie more posteriorly and 
were well visualized with the arm in a flexed and adducted 
position. This was done by asking the patient to places 
their arm across the front of  their body. The IST was 
demonstrated in a longitudinal section as a beak-shaped 
soft-tissue structure.

Data Collections
All patients with a history of  shoulder pain and 
referred for an X-ray examination to the department of  
radiodiagnosis at Gandhi Medical College and Hamidia 
Hospital Bhopal.

Methods of Collecting Data
Complete evaluation of  all patients was done, including 
detailed clinical history, X-ray shoulder joint AP view in 
standing neutral position, and AHI was compared with 
high-frequency USG to rule out rotator cuff  injury.

RESULTS

1. Present cross-sectional prospective study was 
performed on 100 patients with shoulder pain at 
the Department of  Radiodiagnosis Gandhi Medical 
College and Associated Hospital Bhopal from 2017 
to 2019

2. In the present study, majority of  the patients were in 
the age group of  51–60 years (27%) followed by 31–40 
years (24%) and 41–50 years (23%)

3. In the present study, majority of  the patients were 
males (63%) followed by 37% females

4. On A-P radiograph evaluation, it was revealed that 
fracture was seen in 31% patients, whereas dislocation 
was present in five patients. Fracture includes fracture 
of  anatomical neck of  humerus, hairline fracture of  
shaft of  humerus, pathological fractures in the old age 
group. Dislocation mostly occurred as posteroinferiorly 
dislocation of  the humeral head

5. Distribution of  findings of  high-frequency USG, it was 
found that supraspinatus tendon tear was present in 
53%, infraspinatus tendon tear in 16%, subscapularis 
tendon tear in 20%, biceps tendon tear in 11%, and 
none of  the patients in the present study had teres 
minor tendon tear

6. On comparing the findings of  high-frequency USG 
with acromiohumeral distance, it was found that 
acromiohumeral distance was significantly less among 
the patients with supraspinatus tendon tear (8.95) 
as compared to those without it (7.08) (P < 0.001). 
However, acromiohumeral distance was similar among 
the patients with or without infraspinatus tendon tear, 

subscapularis tendon tear, biceps tendon tear, and 
teres minor tendon tear as revealed by the insignificant 
P > 0.05.

7. Although insignificant, acromiohumeral distance was 
more among the patients with (9.14) glenohumeral 
joint effusion as compared to those without it (7.80) 
(P = 0.088).

8. Though insignificant, acromiohumeral distance was 
more among the patients with (8.50) biceps tendon 
sheath effusion as compared to those without it (7.93) 
(P = 0.633)

9. Although insignificant, acromiohumeral distance 
was more among the patients with (8.22) soft tissue 
hematoma as compared to those without it (7.92) 
(P = 0.680)

10. Acromiohumeral distance was less among the patients 
with (6.72) infraspinatus bursa as compared to those 
without it (8.03) (P = 0.680)

11. Patients with supraspinatus tendon tear, majority 
had acromiohumeral distance <7 (90.6%) and only 
9.4% had acromiohumeral distance >12 (P < 0.001). 
Majority of  the patients with infraspinatus tendon 
tear had acromiohumeral distance <7 (93.8%), but 
P-value was insignificant which indicates similar 
distribution (P = 0.158). Similarly, in subscapularis 
tendon tear majority had acromiohumeral distance 
<7 (75%), but P-value was insignificant (P = 0.297). 
Distribution of  acromiohumeral distance in biceps 
tendon tear was also similar (P = 0.624). Among A-P 
radiograph findings, dislocation was significantly high 
among the patients with acromiohumeral distance 
between >12 mm (100%)

12. In the present study, majority of  the patients had 
acromiohumeral distance ≤7 (74%) followed by 26% 
patients who had acromiohumeral distance >7.

13. On comparing the acromiohumeral distance (mm) 
with the USG findings, we found that majority of  the 
patients were true positive cases (71%), 4% were false 
positive, 12% were false negative, and 13% were true 
negative cases

14. The sensitivity of  USG in the present study was 
85.5%, specificity was 76.5%, positive predictive value 
was 94.6%, and negative predictive value was 52%. 
The overall diagnostic accuracy in the present study 
was 84%

15. On Pearson correlation, supraspinatus tendon tear was 
positively corrected with the acromiohumeral distance 
(r = 0.368, P < 0.001). Other USG findings have not 
shown any significant correction with acromiohumeral 
distance.

16. Based on all the results, it was found that tendon 
tears in the rotator cuff  correlate with reduced 
acromiohumeral distance [Tables 1-14 and Figures 1-5].
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DISCUSSION

In the present study, we compared the acromiohumeral 
distance in A-P radiograph with USG findings.

In 1970, Weiner and Macnab[9] described the association 
between reduced acromiohumeral distance and rotator 
cuff  tear. An arthrographic study showed that the average 
acromiohumeral distance in intact shoulders was 10.5 
mm, whereas it was only 8.2 mm if  a tear of  the rotator 
cuff  tendons was present.[10] An acromiohumeral distance 

≤7 mm was proof  of  full-thickness tear of  the rotator 
cuff. Therefore, ≤7 mm is the cutoff  value for abnormal 
acromiohumeral distance. Shoulder surgeons measure 
acromiohumeral distance on conventional radiographs 
to estimate the success of  a rotator cuff  repair. An 
acromiohumeral distance <7 mm is considered a negative 
factor for rotator cuff  repair.[11]

In the present study, majority of  the patients were in the 
age group of  51–60 years (27%) followed by 31–40 years 
(24%) and 41–50 years (23%). Singh et al. reported 

Table 1: Age distribution of study subjects
Age group Frequency Percent
21–30 13 13.0
31–40 24 24.0
41–50 23 23.0
51–60 27 27.0
60–70 13 13.0
Total 100 100.0
In the present study, majority of the patients were in the age group of 51–60 years 
(27%) followed by 31–40 years (24%) and 41–50 years (23%)

Table 2: Gender distribution
Gender Frequency Percent
Female 37 37.0
Male 63 63.0
Total 100 100.0
In the present study, majority of the patients were males (63%) followed by 37% 
females

37%

63%

Female Male

Table 4: High-frequency USG (rotator cuff tear)
Findings No of patients Percentage
Supraspinatus tendon tear

Absent 47 47
Present 53 53

Infraspinatus tendon tear
Absent 84 84
Present 16 16

Subscapularis tendon tear
Absent 80 80
Present 20 20

Biceps tendon tear
Absent 89 89
Present 11 11

Teres minor tendon tear
Absent 100 100
Present 0 0

Distribution of findings of high-frequency USG, it was found that supraspinatus 
tendon tear was present in 53%, infraspinatus tendon tear in 16%, subscapularis 
tendon tear in 20%, biceps tendon tear in 11%, and none of the patients in the 
present study had teres minor tendon tear

Table 3: AP radiograph findings
Findings No of patients Percentage
Fracture

Absent 69 65
Present 31 31

Dislocation
Absent 95 95
Present 5 5

On AP radiograph evaluation, it was revealed that fracture was seen in 31% patients 
whereas dislocation was present in 5 patients
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that majority of  the patients were in the age group of  
50–70 years with a mean age 56.67. Rotator cuff  tears 
were seen in 31 (52%) patients in the age group of  
50–70 years.[12] The highest incidence of  rotator cuff  
tears in our study was seen in fifth to sixth decade of  life, 
similar to that observed by White et al., 2014. This finding 
is in concordance with Milgrom et al., who stated that the 
prevalence of  rotator cuff  disease increases with age.[13] 
Anand et al. reported that most patients were in the age 
group of  41–50 years (30.0%) followed by 21–30 years 
(26.0%).[14]

In the present study, majority of  the patients were males 
(63%) followed by 37% females. Singh et al. in a similar 
study, including 60 patients where all patients underwent 
USG evaluation of  the shoulder joint, reported that 
majority of  the subjects were males (n = 21).[12] In a 
similar study by Anand et al. showed that the involvement 
of  males (56%) was more as` compared to females 
(44%).[14]

In our study, shoulder pain (either due to trauma or other 
cause) was found to be the commonest cause for referral 
to the department of  radiodiagnosis for A-P radiograph 
and USG examination. Of  which supraspinatus tendon 
tear was present in 53%, infraspinatus tendon tear in 
16%, subscapularis tendon tear in 20%, biceps tendon 
tear in 11%, and none of  the patients in the present study 
had teres minor tendon tear, which was found similar to 
study carried out by Mitchell et al.[15] The present study 
findings are also comparable to the study by Zlatkin, 
wherein they found that SST involvement in around 80% 
of  their cases.[16] Supraspinatus involvement was followed 
by subscapularis tendon (24%) and infraspinatus tendon 
(14%) and least involved tendon was teres minor (4%). Of  

the 50 SST tears, there were 16 partial-thickness tears and 
11 full-thickness tears.

In the present study on comparing the findings of  
high-frequency USG with acromiohumeral distance, it was 
found that acromiohumeral distance was significantly less 
among the patients with supraspinatus tendon tear (8.95) as 
compared to those without it (7.08) (P < 0.001). However, 
acromiohumeral distance was similar among the patients 
with or without infraspinatus tendon tear, subscapularis 
tendon tear, biceps tendon tear, and teres minor tendon 
tear as revealed by the insignificant P > 0.05.

Although insignificant, acromiohumeral distance was 
more among the patients with (9.14) glenohumeral joint 

Table 5: Comparing acromiohumeral distance with 
high-frequency USG (rotator cuff tear)
Findings Mean SD P-value
Supraspinatus tendon tear

Absent 8.95 2.86 <0.001
Present 7.08 1.84

Infraspinatus tendon tear
Absent 8.16 2.62 0.070
Present 6.91 1.77

Subscapularis tendon tear
Absent 7.85 2.42 0.360
Present 8.43 3.01

Biceps tendon tear
Absent 7.98 2.56 0.868
Present 7.84 2.50

Teres minor tendon tear
Absent 7.96 2.54 Na

On comparing the findings of high-frequency USG with acromiohumeral distance 
on AP Radiograph, it was found that acromiohumeral distance was significantly less 
among the patients with supraspinatus tendon tear (8.95) as compared to those 
without it (7.08) (P<0.001). However, acromiohumeral distance was similar among the 
patients with or without infraspinatus tendon tear, subscapularis tendon tear, biceps 
tendon tear, and teres minor tendon tear as revealed by the insignificant P>0.05
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effusion as compared to those without it (7.80) (P = 0.088). 
Although insignificant, acromiohumeral distance was 

more among the patients with (8.50) biceps tendon sheath 
effusion as compared to those without it (7.93) (P = 0.633). 

Table 6: Comparing acromiohumeral distance with 
glenohumeral joint effusion
Glenohumeral joint effusion Mean Std. Deviation P-value
Absent 7.80 2.40 0.088
Present 9.14 3.31
Although insignificant, acromiohumeral distance was more among the patients with 
(9.14) glenohumeral joint effusion as compared to those without it (7.80) (P=0.088)
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Table 7: Comparing acromiohumeral distance with 
biceps tendon sheath effusion
Biceps tendon sheath effusion Mean Std. Deviation P-value
Absent 7.93 2.44 0.633
Present 8.50 3.75
Total 7.96 2.54
Although insignificant, acromiohumeral distance was more among the patients with 
(8.50) biceps tendon sheath effusion as compared to those without it (7.93) (P=0.633)
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Although insignificant, acromiohumeral distance was 
more among the patients with (8.22) soft tissue hematoma 
as compared to those without it (7.92) (P = 0.680). 
Acromiohumeral distance was less among the patients with 
(6.72) infraspinatus bursa as compared to those without it 
(8.03) (P = 0.680).

Superior migration of  the humeral head with narrowing 
of  the acromiohumeral distance is an important 
radiographic finding that is indicative of  the presence of  
a large or massive rotator cuff  tear that has disrupted the 
force couples of  the GHJ. In the present study, majority 
of  the patients had acromiohumeral distance ≤7 (74%) 
followed by 26% patients who had acromiohumeral 
distance >7. Goutallier et al. [17] reported that an 
acromiohumeral distance of  <6 mm was almost always 
associated with a full-thickness chronic infraspinatus tear 
and, therefore, surgical repair is not always amenable 
due to poor quality of  the cuff  and advanced fatty 
degeneration. Conversely, an acromiohumeral distance 
of  6 mm or more was of  no diagnostic relevance.[17] 
Other studies have also reported that the presence of  
cephalad migration of  the humeral head is indicative 
of  a chronic rotator cuff  tear that cannot be surgically 
repaired.[18] Other potential radiographic findings 
include os acromiale, fracture, osteoarthrosis of  the 
acromioclavicular or GHJ, and, less commonly, other 
bone abnormality such as malignancy.

In the present study on comparing the acromiohumeral 
distance (mm) with the USG findings, we found that 
majority of  the patients were true positive cases (71%), 
4% were false positive, 12% were false negative, and 13% 
were true negative cases. Another previous study reported 
that USG showed high accuracy of  96% in detecting 
supraspinatus atrophy. Another study by Viviane et al.[18] 
reported that in the case of  subscapularis tendon, there 
were three cases (6%) of  partial-thickness tear and one 

Table 8: Comparing acromiohumeral distance with 
soft tissue hematoma
Soft tissue hematoma Mean Std. Deviation P-value
Absent 7.92 2.59 0.680
Present 8.22 2.26
Total 7.90 2.537
Although insignificant, acromiohumeral distance was more among the patients with 
(8.22) soft tissue hematoma as compared to those without it (7.92) (P=0.680)

Table 9: Comparing acromiohumeral distance with 
supraspinatus and infraspinatus bursa
Supraspinatus and 
infraspinatus bursa

Mean Std. Deviation P-value

Absent 8.03 2.59 0.263
Present 6.72 0.19
Total 7.90 2.537
Acromiohumeral distance was less among the patients with (6.72) supraspinatus and 
infraspinatus bursa as compared to those without it (8.03) (P=0.680)

Table 10: Comparing acromiohumeral distance 
(grouping) with AP radiograph and USG findings

Acromiohumeral distance P-value
<7 7–12 >12

USG
Supraspinatus 
tendon tear

48 (90.6) 0(0) 5(9.4) <0.001

Infraspinatus tendon 
tear

15 (93.8) 0 (0) 1 (6.2) 0.158

Subscapularis 
tendon tear

15 (75) 0(0) 5(25) 0.297

Biceps tendon tear 9 (81.3) 0 (0) 2(18.2) 0.624
Teres minor tendon 
tear

0 (0) 0 (0) 0 (0) Na

X-ray
Fracture 31 (88.6) 2 (5.7) 2 (5.7) 0.051
Dislocation 0 (0) 5 (100) 0 (0) <0.001

Patients with supraspinatus tendon tear, majority had acromiohumeral distance <7 
(90.6%) and only 9.4% had acromiohumeral distance >12 (P<0.001). Majority of the 
patients with infraspinatus tendon tear had acromiohumeral distance <7 (93.8%), 
but the p value was insignificant which indicates similar distribution (P=0.158). 
Similarly, in subscapularis tendon tear majority had acromiohumeral distance <7 
(75%), but P-value was insignificant (P=0.297). Distribution of acromiohumeral 
distance in biceps tendon tear was also similar (P=0.624). Among X-ray findings, 
dislocation was significantly high among the patients with acromiohumeral distance 
between 7 and 12 (100%)
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Outcome
full-thickness tear (2%). Ultrasound detected five patients 
(10%) with partial-thickness tears, of  which two cases 
(4%) were falsely positive and correctly detected one case 

(2%) of  full-thickness tear. Adams et al.[19] reported that the 
false-positive results on ultrasound in supraspinatus and 

Table 11: Acromiohumeral distance (major group) 
distribution among patients
Acromiohumeral distance No of patients Percentage
≤7 74 74
>7 26 26
In the present study, majority of the patients had acromiohumeral distance ≤7 (74%) 
followed by 26% patients who had acromiohumeral distance >7

Table 12: Acromiohumeral distance with USG
Acromiohumeral distance (mm) USG

Positive Negative
≤7 71 (tp) 4 (fp)
>7 12 (fn) 13 (tn)
On comparing the acromiohumeral distance (mm) with the USG findings, we found 
that majority of the patients were true positive cases (71%), 4% were false positive, 
12% were false negative, and 13% were true negative cases
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subscapularis tendons can be explained due to scanning 
pitfall like anisotropy. Anisotropy has been described by 
Jacobson as the most common scanning pitfall where the 
normal hyperechoic tendon appears hypoechoic if  tendon 
is not perpendicular to sound beam.[20]

Radiography is used in the evaluation of  the rotator cuff  
because imaging findings may indirectly suggest rotator 
cuff  disease or provide additional information important 
to clinical management. For example, cortical irregularity 
of  the greater tuberosity at the attachment site of  the 
supraspinatus indirectly indicates the presence of  a rotator 
cuff  tear with a sensitivity of  90% and a negative predictive 
value of  96%.[21]

Rotator cuff  tears have been reported the most common 
rotator cuff  pathology with USG showing high sensitivity 
and specificity for full-thickness tears, but less for partial-
thickness tears. In the present study, we have compared the 
findings of  ultrasound with X-rays, using it as a reference 
standard for the detection of  the rotator cuff  and related 
pathology in patients referred to our department. It was 
found that the sensitivity of  USG in the present study 
was 85.5%, specificity was 76.5%, positive predictive 
value was 94.6%, and negative predictive value was 52%. 
The overall diagnostic accuracy in present study was 
84%. Contrary to the present study, Martin Hervas, who 
concluded that USG has low sensitivity (67.9%) but high 
specificity (100%) for full-thickness tears of  the rotator 
cuff.[22] Moreover, the findings were also in concordance 

with de Jesus et al. who concluded that USG and X-ray 
are not statistically different in sensitivity and specificity 
for detecting full-thickness tears.[23] In another similar 
study by Singh et al. reported that USG had a sensitivity 
of  78.04%, specificity of  89.47%, PPV of  94.11%, and 
NPV of  65.38% in the detection of  partial-thickness 
tears and a sensitivity of  88.89%, specificity of  100%, 
PPV of  100%, and NPV of  98.07% in the detection of  
full-thickness tears. The overall accuracy of  USG in the 
detection of  any tear was 82%.[12] The US can also help 
diagnose rotator cuff  muscle fatty degeneration and 
atrophy.[24-26] Advantages of  the US include portability, low 
cost, and lack of  contraindications, whereas disadvantages 
relate to the limited assessment of  the capsule, labrum, 
and cartilage as well as the inability to evaluate purely 
intraosseous abnormalities.

Cross-sectional nature and small sample size were the main 
limitations of  the study, which limit the use of  present 
study findings to a large population. There is a need of  

Table 14: Pearson correlation between 
acromiohumeral distance and USG findings

Acromiohumeral distance
Supraspinatus tendon tear

Pearson correlation 0.368
Sig. (2-tailed) <0.001
n 100

Infraspinatus tendon tear
Pearson correlation 0.0182
Sig. (2-tailed) 0.070
n 100

Subscapularis tendon tear
Pearson correlation –0.092
Sig. (2-tailed) 0.360
n 100

Biceps tendon tear
Pearson correlation 0.017
Sig. (2-tailed) 0.868
n 100

Glenohumeral joint effusion
Pearson correlation –0.171
Sig. (2-tailed) 0.088
n 100

Biceps tendon sheath effusion
Pearson correlation –0.048
Sig. (2-tailed) 0.633
n 100

Soft tissue hematoma
Pearson correlation –0.042
Sig. (2-tailed) 0.680
n 100

Supraspinatus and infraspinatus bursa
Pearson correlation 0.113
Sig. (2-tailed) 0.263
n 100

On Pearson correlation, supraspinatus tendon tear was positively corrected with the 
acromiohumeral distance (r=0.368, P<0.001). Other USG findings have not shown 
any significant correction with acromiohumeral distance

Table 13: Sensitivity, specificity, PPV, and NPV
Parameters Percentage
Sensitivity 85.5
Specificity 76.5
PPV 94.6
NPV 52.00
Diagnostic accuracy 84
The sensitivity of USG in the present study was 85.5%, specificity was 76.5%, 
positive predictive value was 94.6%, and negative predictive value was 52%. The 
overall diagnostic accuracy in the present study was 84%



108108International Journal of Scientific Study | August 2020 | Vol 8 | Issue 5

Kaushal, et al.: Acromiohumeral Interval in A-P Radiograph as an Indicator of Rotator Cuff Injury

Figure 2: A-P radiograph left shoulder joint in neutral position 
shows reduced acromiohumeral interval (6 mm)

Figure 3: Patient is in sitting position, long-axis view on high-
frequency USG shows effusion in glenohumeral joint

Figure 4: Patient in sitting position, long-axis view on high-
frequency USG shows hypoechoic area at the insertion of 
supraspinatus tendon with loss of normal lamellar pattern 

(high-grade tear)

Figure 5: Patient in sitting position, short- and long-axis view 
shows biceps tendon tear

the large randomized clinical trial to provide strength to 
present study findings.

CONCLUSION

Rotator cuff  pathology was more prevalent in patients who 
were in fifth to the sixth decade of  their life; however, a 
small proportion of  were young age group (athletics and 
who doing vigorous physical activity example gymming, 
labor, etc.) Rotator cuff  pathology was more prevalent 
in males. A-P radiograph was able to reveal reduced 
acromiohumeral interval along with the fracture and 
dislocation associated with rotator cuff  injury. A significant 
correlation was obtained between tendon tears in the 
rotator cuff  with reduced acromiohumeral distance. A-P 
radiograph can be used as an initial line of  investigation 
for evaluation of  all patients with painful shoulder who are 
clinically suspected to have rotator cuff  disorders. USG can 
provide additional advantages in the detection of  rotator 
cuff  pathology. Various techniques are used for evaluating 
patients with shoulder pain, including clinical examination. 
A-P radiograph of  the shoulder joint is a cost-effective first-
line investigation modality in the assessment of  shoulder 

Figure 1: A-P radiograph right shoulder joint shows dislocation 
of humeral head posteriorly
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pain. Dynamic examination and ability to compare findings 
with contralateral shoulder were added advantages.

A large randomized clinical trial will make the results more 
robust as it was a cross-sectional small study.

To conclude, the assessment of  the acromiohumeral 
interval using standardized anteroposterior radiographs 
is a reliable and reproducible method of  assessment of  
rotator cuff  diseases.
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