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ABSTRACT

Objective: To establish the normative ultrasound values of tendons of rotator cuff muscles in local healthy male population.
Study Design: Cross sectional study.

Place and Duration of Study: Department of Radiology, Combined Military Hospital Malir, from Oct 2019 to Mar 2020.
Methodology: The sample of study was 456 shoulders of 228 patients. All the patients went under ultrasound shoulder in
standard positions. Data were analyzed with statistical analysis program Statistical Package for the Social Sciences version 23.
Results: In right dominance the mean thickness of the supraspinatus, infraspinatus, subscapularis and biceps tendons were
tendon 4.63 + 0.45 mm, 3.90 + 0.73 mm, 4.55 + 0.74 mm and 3.55 + 0.54 mm respectively. The acromio-humeral interval was
12.63 £ 2.005 mm. In left dominance the mean thickness of the supraspinatus, infraspinatus, subscapularis and biceps tendons
were 4.88 + 0.69 mm, 4.17 + 0.63 mm, 5.04 + 0.26 mm and 3.62 + 0.45 mm respectively. The acromio-humeral interval was 13.65

+2.98mm.

Conclusion: The study showed that there was insignificant difference between the dominant and non-dominant shoulders.
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INTRODUCTION

Shoulder pain is one of the common presenting
complaints in day to day clinical practice.! Pathologies
of rotator cuff are one of the commonest causes of sho-
ulder pain, accounting for up to 70-75% of the cases’.
Other causes include impingement syndrome, bursitis
and tenosynovitis.2 Magnetic resonance imaging (MRI)
and magnetic resonance (MR) arthrography are said to
have highest sensitivity and specificity technique for
detecting pathologies of rotator cuff.®> However their
limited availability and cost make it difficult for the
Pakistani population to undertake these imaging tech-
niques.? Ultrasound (US) is widely used for reasons of
being cost-effective and wide availability with addition
of dynamic scanning which cannot be done in MRI.#
Ultrasound is said to be more accurate with a sensiti-
vity range from 92.4-96% and a specificity range from
93-94.4% for detecting full thickness tear and a sensi-
tivity range from 66.7-84% and a specificity range from
89-93.5% for partial thickness tear.>” Thus ultrasound
has proved to be an effective and reliable method of
measuring thickness of the tendon.” It has been used in
the diagnosis of enthesopathy of various tendons of
body such as biceps and Achilles.? Achilles tendon
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pathologies can also be reliably analyzed on ultra-
sound.’ The thickness of tendon is an important tool
and the best way to analyze it by comparing it to the
other shoulder. No such data is available in local popu-
lation. Various international ultrasound studies have
been published on various rotator cuff pathologies
such as tear, tenosynovitis and tendinopathies.> How-
ever, no local reliable reference for provision of normal
ultrasound measurements of the shoulder with a wide
reference of age groups, especially in the Pakistani
population is currently available. In this study, the
ultrasound measurements of the thickness of supraspi-
natus, infraspinatus and subscapularis tendons, long
head of biceps tendon, and acromio-humeral interval
in healthy Pakistani male adults were measured. The
possible variability among dominant and non-domi-
nant limbs, ethnicity and ages were analyzed to give
reference ranges for measurements.

METHODOLOGY

This cross sectional study was conducted after
approval from Ethical Committee of Combined
Military Hospital, Malir from October 2019 and March
2020). The sample size of 456 shoulders was calculated
by comparative cross sectional formula having the
precision of 5% with 50% prevalence and confidence
interval of 95%. Informed consents were taken from
the subjects. Frequencies, means and ranges for age,

Pak Armed Forces Med ] 2021; 71 (5): 1529



Rotator Cuff Tendons

BMI and thicknesses of tendons and acromio-humeral
interval were calculated.

All subjects were included in the study via open
invitation who visited various out patient department
of Combined Military Hospital Malir for medical exa-
mination for various courses.

Inclusion Criteria: Asymptomatic, healthy males
having ages between 20-35 years with no past shoulder
pathology were incorporated in the study.

Exclusion Criteria: Subjects with, myalgia shoulder,
history of shoulder instability or dislocation, shoulder
diseases such as rotator cuff injury, impingement synd-
rome, biceps tendinopathy, adhesive capsulitis, sub ac-
romial bursitis, or acromio-clavicular joint injury, Past
surgery of rotator cuff, Weak shoulder due neurologi-
cal problems like suprascapular neuropathy, brachial
plexopathy, cervical root disorder, cervical myelopathy
and stroke diabetes mellitus, rheumatic disorders or
systemic diseases (renal, hepatic, cardiac, etc.), body
building or any other physical activity to increase the
strength of muscles, Any prolonged treatment or ste-
steroids intake.

Physical examination was conducted by resident
surgeon or medical officer in various OPD’s to exclude
any shoulder pathology. It included shoulder range of
movements, palpation of shoulder joints, provocative
tests for evaluation of gleno-humeral instability, labral
pathology, rotator cuff injury, impingement syndrome,
acromioclavicular joint pathology, bicep tendon injury
were performed. Subjects developing pain, tenderness,
showed decreased movement, or any affirmative fin-
dings during physical examination were excluded.

Demographic details including age, ethnicity and
hand dominance were collected. Ultrasound exami-
nation was performed by a radiologist. Both shoulders
were evaluated in each individual scan and results
were noted for both dominant and non-dominant
arms. My Lab,” eSaote ultrasound Machine with,815
MHz linear array probe was used. Ultrasound was
done according to the decorum recommended by the
European Society of Musculoskeletal Radiology.10

The dimensions of following tendons and spaces
were recorded, i) thickness of the subscapularis ten-
don, ii) thickness of the supraspinatus tendon, iii) thic-
kness of the infraspinatus tendon, iv) thickness of the
long head of biceps, iv) the acromio-humeral interval.

The thickness of long head of biceps tendon was
measured in the neutral position of the arm with elbow
flexed. The forearm was placed on the thigh and long

head of biceps was visualized in the biccipital groove.
The tendon of subscapularis muscle was visualized
below coracoid process. Later on the probe was rotated
some what internally to find its distal attachment to
the lesser tuberosity!l. Later on the patient was asked
to externally rotate the arm while elbow flexed to
clearly visualize the tendon. The subscapularis tendon
thickness was recorded just medial to the insertion site.
The modified crass position was used to measure the
thickness of supraspinatus tendon'2. The supraspina-
tus tendon was visualized on the coronal view at the
sulcus between greater tuberosity and articular cartil-
age in the modified crass position. In this position, the
probe was brought parallel to the supraspinatus ten-
don at the site of its attachment. The thickness of the
tendon was measured. The reason for the modified
crass position over the crass position is that it showed
less discomfort to later on, the patient was asked to
place the hand of the side being examined on the opp-
osite shoulder. Then the thickness of the infraspinatus
tendon was measured just next to the lesser tuberosity.
If the patient feels distress, he was asked to place it
onto the opposite thigh. The AH joint was measured
also in the neutral position by keeping the probe
longitudinal. The distance from inferior margin of the
acromion to the margin of the humerus was measured
by drawing a vertical line in between both the bones.

In order to achieve the desired objective, freq-
uency and percentage, mean, standard deviation were
calculated and t-test, were applied. Data ware analy-
zed with statistical analysis program (‘Statistical Package
for the Social Sciences” version 23).

RESULTS

A total of 228 volunteers were included in the
study. About 456 shoulders from 228 subjects all males
(212 right hand dominance and 16 left hand dominan-
ce, range of age 17-35 years) underwent shoulder sono-
graphy. Left hand dominance was noted in Punjabi
and Urdu speaking volunteers only. The demographic
details of the participants are shown in Table-I.

In our subjects, the mean thickness of supraspina-
tus, infraspinatus, subscapularis, biceps tendons and
acromio-humeral interval were noted in accordance to
dominance. In right side dominance the mean thick-
ness (both sides combined) of the supraspinatus, infra-
spinatus, subscapularis and biceps tendons, was ten-
don 4.63 £ 0.45 mm, 3.90 + 0.73 mm, 4.55 + 0.74 mm
and 3.55 £ 0.54 mm respectively. The acromio-humeral
interval was found to be 12.63 + 2.005 mm.
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In left side dominance the mean thickness (both
sides combined) of the supraspinatus, infraspinatus,
subscapularis and biceps tendons, was 4.88 £ 0.69 mm,
417 £ 0.63 mm, 5.04 £ 0.26 mm and 3.62 + 0.45 mm
respectively. The acromio-humeral interval was found
to be 13.65 £ 2.98 mm.

The comparative analysis of measurements of
thickness of rotator cuff tendons, between two sides of
same individuals was also done. When right side is
dominant, measurement are shown in Table-III and
that of left sided dominance in Table-III. Right and left
hand dominance was also stratified by the ethnicity as
well as shown in Table-IV & V.

Table-I: Demographic details of the participants (n=228).

Characteristics Frequency Dominance
Mean age (year) 2118 +1.5 Right Left
Age range 17-35 years
Ethnicity
Punjabi 28 21 7
Pashtoon 26 26 -
Balochi 25 25 -
Sindhi 27 27
Kashmiri 17 17
Urdu Speaking 105 96 9
Dominant Side of Limb (No.)
Right 212
Left 16

Table-II: Comparison of two sides in right dominance.
Right Dominant (n=212)

Muscle Right Left
Supraspinatus 4.82+0.82 4.45+0.03
(2.80-6.7) (2.10-6.4)
Infraspinatus 3.93+£0.76 3.87+0.70
(2.20-6.2) (2.70-5)
Subscapularis 4.82+0.79 4.28 £0.54
(2.60-6.9) (2.70-6.1)
Biceps 3.63+£0.6 3.48 £0.49
(2.00-5.20) (2.60-4.8)
Acromio-Humeral 1252 +2.13 12.74 +1.88
Interval (7.70-19.5) (9.0-18)

Table-III: Comparison of two sides in left dominance.
Left Dominant (n=16)

Muscle Right Left
Supraspinatus 4.56 +0.54 5.20 + 0.84
(4.00-5.30) (4.20-6.40)
Infraspinatus 3.84 £0.52 451+0.75
(3.10-4.30) (3.80-5.60)
Subscapularis 5.05+0.25 5.03 +0.27
(4.80-5.80) (4.70-5.50)
Biceps 3.77+0.42 3.48+0.49
(2.00-5.20) (2.60-4.80)
Acromio-Humeral 13.35+3.37 14.00 £2.59
Interval (7.70-18.00) (9.0-16.20)

DISCUSSION

Shoulder pain is a common complaint in general
population of the world as well in Pakistan!3. Various
studies have been published internationally in this
regard.’*15 In routine X-ray shoulder is being advised
for such patients. It is not a significant imaging investi-
gation in these patients.!® Ultrasound shoulder is an
evolving imaging tool because of ease, low cost, being
highly sensitive and specific.'” Many common patholo-
gies have been easily diagnosed in patients especially
without trauma.’® Now a days many ultrasound gui-
ded procedures and interventions are being perfor-
med.1920 All these warrant normative values of the ten-
dons thickness in local population. However, norma-
tive ranges for tendon thickness on ultrasound, in
Pakistani adults of both genders, are not available. We
recorded the subject thickness on ultrasound, the rota-
tor cuff muscles that include supraspinatus, Infraspina-
tus, subscapularis and long head of biceps tendon in
Pakistani healthy male adults. The acromiohumeral
joint spaces of both sides were also measured.

Ultrasound of both the shoulders was done on
456 shoulders from 228 healthy male adults. The thick-
nesses of tendons of rotator cuff (supraspinatus, infra-
spinatus, and subscapularis tendon) and, long head of
biceps tendon were recorded uniformly.?! The differen-
ces in the measurements with reference to age and side
dominance were also compared. The values were also
evaluated in relation to the various ethnic and regional
backgrounds of Pakistan.

In our study, the thickness of rotator cuff ten-dons
(supraspinatus, infraspinatus, and subscapularis) and
biceps were not significantly different between domin-
ant and non - dominant arms in same individual and
similar age group. Although that some difference has
been noted among dominant and non-dominant arms
in various previous studies.’* Which means the other
normal shoulder can be used to as normal reference for
comparison in that individual. When grouped by age
in years, the thicknesses of biceps, supraspinatus, sub-
scapularis and infraspinatus tendons showed mixed
pattern of values with the age. There was considerable
difference between various ethnic groups for various
tendons’ thick nesses. Our study had similar results
with previous studies with exception to that the results
were similar in same ethnic groups and different in
when compared to other groups. All the patients in the
study were not performing any sort of exercise to
avoid any bias.
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Table-IV: Mean thickness of tendons in mm in right hand dominant subjects.

Ethnicity Age BMI Tendons AH Interval mm
(years)
Rt Bi Slljlt)s Rt SS RtIS LtBi | LtSub | LtSS LtIS | RtAH | LtAH
Punjabi 2556+ | 2297+ | 349+ | 471+ | 453+ | 389+ | 320+ | 463+ | 434+ | 393+ | 13.73+ | 14.05%
3.66 3.15 0.80 0.66 0.63 0.68 0.44 0.70 0.66 0.84 2.74 1.31
Pakhtoon 24 + 2080+ | 341+ | 371+ | 390+ | 340+ | 330+ | 440+ | 456+ 310 | 11.30+ | 12.60 £
0.10 2.70 0.60 0.56 0.60 0.61 0.34 0.60 0.60 10.85 2.54 1.41
Balochi 22+ 2180+ | 450+ | 400+ | 390+ | 400+ | 350+ | 400+ | 460+ | 370+ | 11.70+ | 11.60 +
0.25 2.85 0.55 0.70 0.55 0.71 0.29 0.62 0.70 0.79 2.44 1.48
Sindhi 24+ 2097+ | 391+ | 523+ | 486+ | 418+ | 3.76+ | 485+ | 475+ | 430+ | 1359 | 14.02+
4.94 2.32 0.56 0.62 0.63 0.48 0.46 0.83 0.74 0.49 +2.78 212
Kashmiri 2633+ | 21.66+ | 446+ | 483+ | 486+ | 440+ | 316+ | 486+ | 536+ | 430+ | 1473 | 1470+
0.48 2.55 0.09 0.68 0.25 0.73 0.17 0.27 0.39 0.92 +0.84 0.85
Urdu 1949+ | 2026 = 3.55 479+ | 478+ | 388+ | 348+ | 480 | 449+ | 377+ | 12.09% | 1226
Speaking 1.49 2.74 +0.54 0.81 0.89 0.80 0.49 0.78 0.86 0.66 1.17 1.71
Bi= Biceps, SS= Supraspinatus, IS = Infraspinatus, Sub= Subscapularis, AH = acromio-humeral Interval
Table-V: Mean thickness of tendons in mm in left hand dominant subjects.
Ethnicity Age BMI Tendons AH Interval
(years) mm
Rt Bi Rtubs | RtSS RtIS LtBi | LtSub | LtSS | LtIS | Rt AH | Lt AH
Punjabi 25+ 2119+ 3.80 £ 500+ | 530+ | 430+ | 430+ | 530+ | 640+ | 566+ | 18.00 | 16.20+
0.10 0.20 0.16 0.71 0.89 0.85 0.70 0.82 0.79 0.86 +2.10 2.51
Pushtoon - - - - - - - - - - - -
Balochi - - - - - - - - - - - -
Sindhi - - - - - - - - - - - -
Kashmiri - - - - - - - - - - - -
Urdu 1864+ | 17.59 3.76 + 507+ | 423+ | 363+ | 376+ | 490+ | 465+ | 402+ | 1124 | 13.00
Speaking 0.67 1.60 0.51 0.31 0.25 0.51 0.41 0.24 0.18 0.09 +1.18 2.56

Bi= Biceps, SS= Supraspinatus, IS = Infraspinatus, Sub= Subscapularis, AH = acromio-humeral Interval

As there is no previous study giving normative
reference ranges of rotator cuff tendon thickness in
local population, this study provides these values in
local adult males. It may become a useful reference
while evaluating rotator cuff tendons’ pathology. This
study is of great value for the reason that it is the first
provid normative ultrasound measurements of the
rotator cuff in healthy Pakistani male adults.

In our study, no significant increase or decrease in
tendon thick nesses was seen when compared with the
age. Whereas in various other studies the stratification
of the age has showed some increase in the tendon
thickness when age also increase.'* However our study
didn’t include the subjects above 35 years. Therefore,
there may be some relationship of the age in later years
of the age which was not the scope of this study.

LIMITATION OF STUDY

This study has few limitations that are required to be
considered. First, the ultrasound shoulder of one subject was
performed by one radiologist and the measurements were
not counter checked by the other radiologist, without kno-
wing the prior measurements. This means intra-observer and
inter-observer discrepancy was not evaluated. Few of pre-

vious study regarding rotator cuff dimension in young heal-
thy adults had shown significant intra-observer and inter-
observer agreement. In this study of sonographic evaluation
of the shoulder, pathology was excluded, so it cannot be
confirmed that difference of measurements between normal
and abnormal sides exists or not.

CONCLUSION

There was insignificant difference between
dominant and non-dominant shoulders.
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