
Strategies for reducing 
breast muscle 
myopathies in broilers

In recent years there have been increased 
reports of novel myopathies affecting the 
quality of chicken breast meat, these 

specifically affect the Pectoralis major 
muscle and have been named ‘Wooden 
breast’, ‘Spaghetti/Mushy breast’, and ‘White 
striping’. 
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Reports of these myopathies are sporadic 
and originate in a variety of countries. 
Current published research indicates that 
the myopathies can be observed across a 
range of commercial broiler strains. 

Wooden breast 

Wooden breast (WB) is characterised by a 
hardening of the breast muscle which can be 
in the form of a single focal lesion or in 
more severe cases it can be throughout the 
whole muscle.  

Depending on the severity of the 
condition other macroscopic features of WB 
include a paler colour, surface 
haemorrhaging and the presence of a sterile 
transudate on the muscle surface. 

Histological analysis of the muscle shows 
active degeneration and regeneration of 
muscle fibres, infiltration of immune cells 
with increased deposition of adipose and 
connective tissue, thus indicating that WB 
can be characterised as a myodegeneration 
with fibrosis and regeneration.  

White striping 

White striping (WS) is characterised by 
visible white lines parallel to the direction 
of the muscle fibres. The quantity and 
thickness of the white stripes can vary from 
bird to bird. 

Histological and chemical analysis of 
breast muscle displaying WS showed that 
the white lines are composed of adipose 
tissue. Kuttapan et al. (2013) demonstrated 
that as the severity of WS increased the 
percentage fat as a proportion of dry matter 

comparing normal and myopathy affected 
breast muscle, that there is an increase in 
the expression of a range of genes 
associated with metabolic (for example, 
hypoxia, oxidative stress, calcium 
metabolism, fat metabolism, inflammation), 
anatomical, and structural biological 
processes.   

These studies support a hypothesis that 
there is a common origin to the myopathies 
as there are similar changes in cellular and 
physiological processes across all the 
conditions.    

It is still unclear what factors influence the 
manifestation towards a particular 
myopathy within the muscle; this may 
depend upon what the initial trigger is, the 
age of the bird when it occurs or even the 
sex of the bird. The cellular processes found 
to be important in gene expression studies 
confirm the histological findings seen in 
histopathological examination of muscles 
affected by the myopathies – namely, 
fibrosis, immune cell infiltration, hypoxia, fat 
deposition and muscle fibre degeneration 
and repair. 

Whilst gene expression studies indicate 
what is occurring within the muscle tissue at 
the time of sampling, it is still unclear as to 
what are the predisposing factors causing 
the initial disruption within the tissues. 
More research is still needed to elucidate 
the risk factors contributing to the field 
incidence. 

Genetic basis of myopathies 

Genetic selection for increased growth rates 
and breast yield has been indicated as the 
cause of the myopathies by some 
researchers. 

However, data from an analysis of large 
purebred commercial broiler populations 
indicated that whilst there is a genetic 
component to the myopathies, the non-
genetic factors contribute to greater than 
65% of the variance in the incidence of WS 
of breast muscle and more than 90% of the 
variance of the incidence of WB in broiler 
chickens. 

Furthermore, the genetic correlation 
between bodyweight and breast yield with 
the breast myopathies were both ≤0.25 

of the muscle increased thus confirming the 
histological findings of increased 
adipogenesis in the tissues. 

In some severe cases of WS it is possible to 
see increased levels of hypercontracted 
muscle fibres and active degeneration and 
regeneration of muscle fibres, although this 
is less marked compared to WB. 

Spaghetti breast 

Spaghetti breast (SB) is characterised by a 
loss of structural integrity of the breast 
muscle leading to friability and loosening of 
the muscle fibres. Following processing, the 
fibre bundles separate easily, resulting in the 
muscle being easily pulled apart by hand. 

Histological analysis of muscle exhibiting 
SB reveals poor uniformity of muscle fibre 
diameter and apparent loosening of the 
connective tissue around muscle fibre 
bundles.  

There is evidence of hypercontracted 
muscle fibres in some tissues in combination 
with active degeneration and regeneration 
of muscle fibres, although this is less marked 
compared to WB. 

The incidence of these conditions is 
sporadic, and the exact aetiology and 
pathophysiology are currently unknown.  

It has been suggested that the three 
myopathies are progressions of the same 
condition due to some similarities in 
histological features.  

However, as these myopathies can be 
found both independently of each other 
and concurrently, they likely represent three 
distinct myopathies.  

Gene expression studies have shown, when 
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An example of white striping.



indicating that there are factors other than 
growth and breast yield involved with the 
manifestation of the myopathies. 

Even though the influence of host genetics 
on the manifestation of the myopathies is 
low it is still possible to select against the 
propensity of a bird to develop these 
conditions. All three myopathies are easily 
recognisable on the carcase following 
slaughter and they can be recorded on a 
severity scale. 

Furthermore, it is possible to detect WB in 
the live bird by using firmness gauges and 
palpating the breast muscle.  

From a breeding perspective, the genetic 
propensity to develop breast myopathies 
can be reduced using balanced breeding 
goals which incorporate both yield and 
myopathies to move both traits in the 
desired direction simultaneously as 
illustrated by Bailey et al. (2015). 

Whilst genetic selection against breast 
muscle myopathies can contribute to 
reducing the genetic propensity, it must be 
remembered that the non-genetic effects 
have a greater influence on the incidence of 
the myopathies.  

Consequently, identifying and 
understanding the role of the more 
influential non-genetic factors in the 
pathophysiology of breast myopathies is 
essential for further reducing the incidence 
at the flock level. 

Novel management strategies 

The growth performance and health of birds 
and any livestock animal are fundamentally 
linked to the management strategies and 
environmental conditions in which they are 
reared. Consequently, the development of 
breast muscle and manifestation of breast 
myopathies are intrinsically linked to 
nutritional and environmental factors. 

Optimal muscle growth is under the 
influence and activity of the satellite cells 
within the muscle tissue.  

These specialised cells provide the 
required stimuli and support to direct 
muscle fibre growth and repair.  

Satellite cell proliferation is greatest during 
the first week of life post hatch, and then 
declines as the bird ages. Failure to develop 
an adequate satellite cell population in the 
muscle can impact upon the ability of a 
muscle to correctly grow and repair itself 
through the life of an animal.  

In the event of a poorly developed 
satellite cell population it is likely that the 
muscle will not have the required support 
for growth as the bird ages and thus increase 
the risk of the myopathies developing. 

It has been demonstrated that satellite cell 
number and activity are influenced heavily 
by incubation conditions and the early 
management of the broiler chick.  

Delayed access to feed, or inadequate 
amino acid provision have been 
demonstrated to reduce satellite cell 
number and increase the level of fat 
deposition in the muscle, as too has 
elevated temperatures during brooding. 

Therefore, good management of the 
modern broiler chicken is essential to its 
performance and muscle growth.  

Research has shown that nutrition plays a 
critical role in meat quality with trials 
showing an increase in myopathy incidence 
when diets contain poor quality fats, low 
antioxidant levels and high dietary amino 
acid density. 

The use of novel nutritional approaches 
during key stages of the growth curve of the 
broiler can significantly reduce the 
incidence and severity of breast myopathies.  

Bird management has also been indicated 
as an important factor in on farm strategies 
to reduce the incidence of breast 
myopathies.  

Data collected from commercial broiler 
populations in the field has shown that 

inadequate ventilation leading to an increase 
in carbon dioxide in the shed can be a risk 
factor for the development of myopathies. 

This finding agrees with gene expression 
studies showing that muscles affected by 
the myopathies are suffering from hypoxia 
which may link to conditions on the farm.  

Whilst oxygen is not essential for the 
activity of the muscle fibres in breast muscle 
(as they are predominantly anaerobic 
glycolytic), a good oxygen supply to the 
muscles is required as the satellite cells and 
their associated cells require oxygen in order 
to fulfil their role. 

Final considerations  

The information discussed here describes 
the relationship between the genetic and 
non-genetic factors influencing breast 
myopathies. It shows that despite the 
relatively moderate to low genetic basis for 
the development of breast myopathies, 
genetic improvement has been achieved 
through balanced selection.  

Balanced breeding will help reduce the 
genetic propensity for the development of 
breast myopathies in the long term, but 
there is still a need for more research into 
the non-genetic factors which, if corrected, 
can have immediate and greater impact on 
reduction of the myopathies.  

Both genetic and non-genetic factors have 
to be continually exploited to ensure a 
continuous and long-term reduction in the 
field.                                                        n 
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