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The rotator cuff (RC) muscles coordinate shoulder movements and provide 
structural stability to the shoulder joint. 11The RC is prone to significant 

morbidity and RC tears are common, with a life prevalence of 10% to 20%. 
The supraspinatus (SS) muscle’s musculotendinous unit is especially prone to 
lesions4, but there is little information on the SS muscle’s pathophysiological 
response to traumatic tear conditions. However, the significance of RC 
muscle compositional and degenerative changes as causes of surgical failure 
has grown in recent years. 

Skeletal muscle is made up of various fiber types that are distinguished by 
their specific myosin heavy chain (MHC) isoforms. Human skeletal muscles 
are primarily made up of MHC type 1 (slow twitch) and MHC type 2 (fast 
twitch) fibers. The functions of the two types differ. In humans, myosin 
ATPase hydrolysis rates for fast twitch fibers are 2-3 times higher than those 
for slow fibers26,36, and type 2 fibers have approximately 50% greater growth 
capacity than type 1 fibers. 1 Furthermore, type 1 fibers rely primarily on 
aerobic/oxidative energy metabolism, whereas type 2 fibers rely primarily on 
anaerobic/glycolytic metabolism [1]. 

No pathologic SS muscles in cadaveric 65-year-old (12-year) men and women 
were found to be composed of approximately 54% type 1 fibers,26 but 
physical activity and SS tendon tear may change the fiber-type composition. 
Individual training activity influences fiber-type composition, and muscle 
disuse or denervation may be associated with a type 1 to type 2 shift. 8,35 Age 
is also thought to influence muscle fibre composition, with older men having 
smaller type 2 muscle fibres than younger men,21 though other studies show 
no age-dependent difference in fibre type. 28,37 Gender appears to influence 
muscle fibre size, as type 2 muscle fibres are slightly larger than type 1 fibres in 
men, whereas the diameters of the two types of fibres are the same in women. 
Greater muscle strength in men is thought to be the cause of the gender-
dependent difference in thickness,20 and muscle strength is correlated with 
the size of type 2 muscle fibres. Several of these variables, including muscle 
fibre atrophy, muscle fibre loss, and lipid infiltration, are also important 
predictors of RC function [2].

As a result, a thorough examination of SS muscle composition and degree 
of atrophy could lead to a better understanding of the pathophysiology of 
muscle wasting/pathology in the context of RC tear. This is an essential tool 
in the development of therapeutic interventions for the healing of RC tears. 
The goal of this work was to use design-unbiased stereology to assess muscle 
fibre profiles of the SS muscle in tear situations. 

In addition, fibre atrophy of the SS muscle was measured, and gender-
dependent variations in fiber-type composition were discovered.

This study included twenty-one patients (mean age, 60.3 4.0 years; range, 45-
73 years) who all had a lesion of one or more RC tendon rips involving the 
SS tendon [3].

Biopsies were obtained from the SS muscle in 14 males and 7 females who 
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experienced an SS tendon injury. A blunt shaver was used to gently debride 
the SS muscle’s musculotendinous junction from fascia and bursal tissue. 
During arthroscopic RC tendon repair, twenty-one biopsies were collected 
roughly 1 cm medial to the tendon under direct view via the arthroscopy 
using a 3 mm biopsy punch through the lateral portal. In addition, 20 biopsies 
from presumed healthy, ipsilateral deltoid (DT) muscles were collected for 
comparison.

In addition, 20 biopsies from presumed healthy, ipsilateral deltoid (DT) 
muscles were collected for comparison. Shoulder trauma, a magnetic 
resonance imaging-confirmed RC lesion, and a willingness to undergo surgery 
were the inclusion criteria. At surgery, all tears were confirmed.

Severe tendon retraction, fatty infiltration greater than grade 2,14 diabetes, 
autoimmune illnesses, previous shoulder surgery, fractures, or a dislocated 
shoulder were all considered exclusion criteria [4].

All patients gave their informed written consent. The Danish Data Protection 
Agency was notified about the study. Histology, immunohistochemistry, 
and fibre typing. Biopsies were immersed in 10% phosphate-buffered 
formaldehyde, embedded in paraffin, and microtome sections were cut into 
4-mm thick sections. Deparaffinized sections were deparaffinized, damasked 
in cell conditioning 1 (Roche Diagnostics, Hvidovre, Denmark) buffer, and 
blocked in hematoxylin and eosin (Roche Diagnostics, Hvidovre, Denmark) 
buffer for immune histo chemical labeling [5].
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