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Importance of muscle

Biggest organ (40% body weight)

Function
◦ Locomotory
◦ Hormonal
◦ Resources (glycogen, protein, fat)



Importance of muscle



Sarcopenia

‘Sarx’ (meat) and ‘penia’ (shortage)

Age-related decline in muscle mass, strength and functionality

Loss of 0.4-0.8 kg/decade

Yearly loss: 
• 1-2%/year from age 50.

• 1,5-3%/year from age 60.

• Even faster after age 70.



Skeletal Muscle Regulates Metabolism via Interorgan 
Crosstalk: Roles in Health and Disease, Argilés, 2016.



Sarcopenia

Ageing muscle:
• Change in fiber characteristics

• Muscle composition

• Neuronal factors

• Hormonal factors

Physiological and architectural changes in the ageing muscle and their relation to strength and function in sarcopenia. Perkisas et al. European geriatric 
medicine 2016



Definition EWGSOP2

“Sarcopenia is a progressive and generalised skeletal muscle 
disorder that is associated with increased likelihood of adverse 
outcomes including falls, fractures, physical disability and 
mortality.”

Cruz-Jentoft, A.J., et al., Sarcopenia: revised European consensus on definition and diagnosis. Age Ageing, 2018.



Etiology

Sarcopenia: European consensus on definition and diagnosis. EWGSOP. Age and Ageing 2010; 39: 412–423.



Incidence varies from 8.8% in ‘young’ older women to 17.5% in ‘old’ 
older men.

Often also depending of screening methods and cut-offs.
Sarcopenia. Morley et al. J Lab Clin Med Vol 137, 4, April 2001, Pages 231–243.

Numbers

Strong variance of 9.25% to 18%
In women: 6.58% to 20.2%
In men: 13.4% to 14.7% 

International Sarcopenia Initiative: 
1-33%.

Acute hospitalisation: 10%.
Community-dwelling older persons: 1-
29%.
Nursing home residents: 14-33%.

Prevalence of sarcopenia: the impact of different diagnostic cut-off limits. Beaudart et al. J Musculoskelet
Nuronal Interact. 2014 Dec;14(4):425-31.



Numbers

• Death
• Odds ratio: 3,596.

Consequence Risk

Risk of falling Odds ratio: 2,38.

Fracture risk Odds ratio: 1,17.

Functional decline, ADL. Odds ratio: 3,03.

Cardiovascular diseases Odds ratio: 1,768.

Cognitive decline Odds ratio: 2,246.

Risk of hospitalisation Hazard ratio: 1,95

Prolonged hospital stay Odds ratio: 1,74

Death Odds ratio: 3,596.



Numbers

Health care costs compared to non-sarcopenic

• Mijnarends et al 2016: €4 325 vs €2 768 per person per 3 months

• Goates et al 2019: increase of USD $2315.7 in annual hospital spending

• Sousa et al 2016: €3151 vs €2170 median hospital costs during hospital stay

Economic impact of hospitalizations in US adults with Sarcopenia. Goates et al. The Journal of Frailty & Aging 2019. 

The health economics burden of sarcopenia: a systematic review, Bruyère et al. Maturitas 2019



Acute sarcopenia

“Changes in muscle mass and muscle function within 28 days of a 
significant physiological stressor event, sufficient to newly meet 
criteria for sarcopenia” 

Acute on chronic phenotype

Welch, C., et al., Acute Sarcopenia Secondary to Hospitalisation - An Emerging Condition Affecting Older Adults. Aging Dis, 2018



Welch, C., et al., Acute Sarcopenia Secondary to Hospitalisation - An Emerging Condition Affecting Older Adults. Aging Dis, 2018



Welch, C., et al., Acute Sarcopenia Secondary to Hospitalisation - An Emerging Condition Affecting Older Adults. Aging Dis, 2018



Not only the muscle

Osteosarcopenia



Not only the muscle

Sarcopenia and cardiovascular diseases



Not only the muscle

Sarcopenia and metabolic syndrome



Not only the muscle
Sarcopenia and cognitive decline



Diagnosis

Sarcopenia landmark 2010

Sarcopenia: European consensus on definition and diagnosis: report of the European working group on sarcopenia in older people. Cruz-Jentoft et al. 
Age and ageing 2010. 



Diagnosis

Sarcopenia landmark 2018

Cruz-Jentoft, A.J., et al., Sarcopenia: revised European consensus on definition and diagnosis. Age Ageing, 2018.



Are we making it perhaps too complicated?

Maybe quantity is enough to diagnose sarcopenia. It has proven its 
worth.

DXA and BIA are perfect for the job.

Muscle quantity or quality?





Muscle quality

Muscle quality (MQ), defined as the 
amount of strength and/or power 
per unit of muscle mass

MQ is an umbrella term referring to 
the ability of skeletal muscle to 
perform several functions effectively, 
including force production, 
contraction and relaxation, 
metabolism, substrate turnover and 
storage, heat generation, myokine 
production, and electrical 
conduction



Diagnosis

Quantity Quality Availability hospital Availability bedside Standardization Reference values

DEXA + - +/- - + +

BIA + - +/- + + +

CT + + + - - -

MRI + + +/-- - - -

US + + + + +/- -



Why ultrasound?

• Mobile.

• Cheap.

• Non-invasive.

• Safe.

• Reproducable.

• Positive correlation with DXA, CT, MRI

• Can measure muscle architecture.

• Good intra-and interrater reliability.

https://www.alibaba.com/product-detail/Wireless-Handheld-Ultrasound-For-Smartphone_60586199944.html


Increasing attention

Sarcopenia AND ultrasound (PubMed)



Towards standardisation



What to measure?

There are 6 main parameters

• Muscle thickness

• Muscle cross-sectional area

• Fascicle length

• Pennation angle

• Echo-intensity

• Muscle stiffness



What to measure?
Muscle thickness

https://www.researchgate.net/figure/41577328_fig3_Figure-1-Ultrasound-image-of-the-medial-gastrocnemius-muscle-measured-in-the-sagittal


What to measure?
Cross-sectional area



What to measure?
Pennation angle



What to measure?
Fascicle length



What to measure?
Echo intensity

http://www.sciencedirect.com/science/article/pii/S1525861017302785


What to measure?
Muscle stiffness



Clinical relevance

Functionality



Clinical relevance
Oncology



Clinical relevance
Surgery



Clinical relevance
Intensive care and intubation



So what to do?



What to do?

Exercise!

Protein suppletion.

Essential amino acid suppletion.

Hydroxy-β-methylbutyraat/leucine.

Fatty acids

Pharmacologic



Future

Reference values for ultrasound

Muscle parameters to predict outcomes in clinical practice

New treatment options



Take home 
messages 

Muscle ≠ just muscle

Ultrasound = future

Functional + clinical decision 
making

Exercise!
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