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Great interest has been given to sarcopenia and its asso-
ciation with increased risk of morbidity and mortality. 
However, sarcopenia is now considered a muscle disease 
characterized by poor muscle function and quality [1]. Inter-
relationships between these components of sarcopenia have 
been not yet completely studied.

Quality of muscle, usually defined by the ratio between 
muscle strength and mass, may refer to muscle’s micro- and 
macroscopic changes. Muscle composition may be affected 
by the deposition of fat between skeletal muscle bundles and 
beneath the muscle fascia, called intermuscular fat, and by 
fat deposition inside muscle fibers, called intramuscular fat 
[2, 3]. Evaluation of fat deposition in muscles is complex, 
far from clinical practice, and may be obtained only using 
imaging techniques or more invasive methods like muscle 
biopsies. Computed tomography and magnetic resonance are 
considered the gold standard methods for intramuscular and 
intermuscular fat evaluation, respectively, while other body 
composition methods, such as DXA and BIA do not allow 
to evaluate muscle quality parameters.

It is well-known that fat deposition inside the muscle is 
strongly associated with obesity, diabetes and metabolic 
syndrome [2]. Both intra and intermuscular fat are higher in 
males compared to females and increase with age. In addi-
tion, there is a close link between fat deposition in muscles 
and other fat compartments, especially visceral fat and in 
general ectopic fat deposition (i.e., deposition of fat in liver, 
pancreas and heart). Moreover, intermuscular fat has been 
found to be a good predictor of insulin sensitivity. In fact, 
recent studies showed that the accumulation of fatty acids, 
LC-CoA, DAG, and ceramides decreases insulin action by 

inhibiting the insulin PI3 K/Akt/mTOR signaling pathway 
[4].

Fatty infiltration in the skeletal muscle may alter muscle 
fiber orientation and affect muscle strength, increasing the 
risk of mobility deficits onset. Further, intramuscular fat is 
a metabolically active component of muscle, able to secrete 
inflammatory cytokines leading to systemic inflammation, 
muscle cells proliferation and differentiation decline and 
also muscle catabolism.

Perkisas et al. [5] in their paper published in this edition 
of the European Geriatric Medicine Journal examined the 
relationship between intramuscular fat and the other com-
ponents of sarcopenia in 302 older hospitalized patients. All 
the subjects enrolled in this study underwent evaluation of 
muscle mass and intramuscular fat, as assessed by mid-thigh 
computed tomography, and muscle strength by dynamom-
eter and functional capacity by short physical performance 
battery. Further, Perkisas et al. [5] examined whether all 
the component of sarcopenia, in particular intramuscular 
fat, were associated with 4-year mortality in this cohort of 
subjects.

As expected, Perkisas et al. observed that intramuscular 
fat was negatively correlated with both muscle strength and 
function. Furthermore, a significant association between 
intramuscular fat and mortality was found in males aged 
70–79 years, but not in the whole study sample; a clear 
association between muscle mass, strength and function 
and mortality was observed in all subjects confirming and 
expanding previous observations, such as that observed in a 
cohort of hospitalized geriatric patients [5–8].

Perkisas’ results of an association between muscle fat 
infiltration and mortality are in line with those of Reinders 
et [9], observed in a wide study sample of men and women 
aged 76.4 years with a follow-up of 8.8 years, confirming 
that muscle quality is an important measure.

Intramuscular fat is an early architectural muscle change 
that occurs before the onset of strength and functional abnor-
malities as well as before the metabolic alterations linked 
with obesity and diabetes. Fat deposition inside the muscles, 
i.e., myosteatosis, together with myofibrosis, significantly 
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reduces muscle quality, thus its association with morbidity 
and mortality is not surprising.

Nevertheless, two important messages should be taken 
home from the paper of Perkisas et al. [9]. (1) Myosteatosis 
should be addressed in the workup of sarcopenia, as it cor-
relates with muscle strength and physical performance, as 
well as lower survival; (2) interventions aimed to prevent 
or delay disability and decline mortality in the older people 
should not focus only on increasing muscle strength, but also 
on optimizing muscle quality by preventing fat deposition 
inside muscles. Behavioral and pharmacological interven-
tions should be performed to decrease fat infiltration in mus-
cle, and thus to improve muscle strength and performance. 
Intervention programs including nutritional interventions 
associated with strength and exercise training, may decrease 
fat infiltration inside the muscle [10], improve muscle qual-
ity and function and as a consequence could delay physical 
disability and mortality in older people.
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