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Importance of muscle
Biggest organ (40% body weight)

Function
o Locomotory
> Hormonal
o Resources (glycogen, protein, fat)



Importance of muscle

- glucose metab Autocrine ‘ Paracrine - glucose metab
- fatty acid oxidation myostatin L6 - fatty acid oxidation
- cel difleentiation IGF1 /\ = Ang1 - cel differentiation
- Insulin resistance IGF2 - skeletal muscle / \4\“& BONF - Insulin resistance
- mitochondrial biogenesis TGFB - : VEGFA - vascularization
- muscle growth IL6 S PDEF - muscle growth
- muscle homeostasis on |© LRP4 - muscle homeostasis
o0 CNTFRa - innervation
Og |20
myokines
circulating system
BONF IL6 IL6 IL& FSTL-1 IGF1 ILe IL15
CTSB myonectin irisin apeln FGF2
myostatin musclin MMP2
IL15 FGF21 myostatin
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FGF21 CNTF
musclin IL1S
e =
brain liver pancreas adipose cardiovascular bone immune skin
tissue system system
- glucose metab - bone formation,
SOmS— glucosemetab - cell viabilty SOTEN sy s - tumor growth
o fatty acid uptake - insulin signaling X - cardioprotection i obesity
cognition thermogenesis blood bone mass
-fatty acid uptake " D100 pressure - bone strength



Sarcopenia
‘Sarx’ (meat) and ‘penia’ (shortage)

Age-related decline in muscle mass, strength and functionality

Females

80

Loss of 0.4-0.8 kg/decade

Yearly loss:

* 1-2%/year from age 50.
) 1’5-3%/year from age 60 0 2!0 ;1'0 .;slc;. 810 100 0 210‘ :.t]o 60 80 | 1(IJO
* Even faster after age 70.

Age (years)

Grip strength (kg)
40 60

20

S - 27 kg




Loss of Associated
lean body mass complications

. Decreased immunity
-10% *Increased risk of infection

Decreased wound healing
Increased muscle weakness
*Increased risk of infection

-20%

-Difficulty sitting
*Pressure ulcers
Pneumonia

«Inability to heal

-30%

*Increased risk of death,
usually from pneumonia

-40%

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

Skeletal
muscle

Fascicle

Fiber loss
Fiber atrophy

Muscle
fiber Intermuscular fat
Fibrobrosis
Neurovascular Denervation
bundle Capillary attrition

Young Aged

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 EWGSOP?2

“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

Endocrine
corticosteroids, GH, IGF-1
abnormal thyroid function
insulin resistance

SARCOPENIA

L\
Age-related (Primary)
sex hormones Neuro-fiegeneratlve
apoptosis diseases

mitochondrial dysfunction motor neuron loss

\

Inadequate
nutrition /
: Disugg Malabsorption
WITOLARY Cachexia
physical inactivity
zero gravity

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



Numbers

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.

Strong variance of 9.25% to 18% International Sarcopenia Initiative:
In women: 6.58% to 20.2% 1-33%.
In men: 13.4% to 14.7% 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. ] Musculoskelet
Nuronal Interact. 2014 Dec;14(4):425-31.



Numbers

Consequence Risk

Risk of falling

Fracture risk

Functional decline, ADL.

Cardiovascular diseases

Cognitive decline

Risk of hospitalisation
Prolonged hospital stay

Death

Odds ratio: 2,38.
Odds ratio: 1,17.
Odds ratio: 3,03.

Odds ratio: 1,768.

Odds ratio: 2,246.
Hazard ratio: 1,95

Odds ratio: 1,74

Odds ratio: 3,596.

Cum Suvival

1.00-

0.95-

0.90

0.857

0.80+

0.757

I Without sarcopenia
- +"1Sarcopenia

.....

T T T T
10 20 30 40
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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

e 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, Bruyére 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



—Chronic age-related sarcopenia

—Sarcopenia accelerated by acute stressor
events

Muscle mass and muscle function

——Healthy ageing

Years of life

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



Pre-sarcopenia
and chronic Delirium
sarcopenia

Cognitive
impairment

Surgical
psychological procedures
stress

Acute

medical ]
illness Sarcopenia

Medications

Depression e.g. steroids

Bedrest Chronic

f : Insomnia
and disuse disease

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



Not only the muscle

Physical inactivity Aging Low protein intake
Low vitamin D & calcium Inflammaging Fat infiltration

O St e O S a rC O p e n i a Corticosteroid use Hormone imbalance Comorbidities

’ T T
REVIEW

[oPEN]
0 Osteoporosis and sarcopenia: two diseases or one? Myokines -

2

Jean-Yves Reginster®, Charlotte Beaudart”, Fanny Buckinx®, and Sa
Olivier Bruyére®P®

ﬁ
.Adipokines
Osteopenia

Purpose of review AdlpOklneS R .":'."" Osteokines
This article reviews recently published evidence for common pathways explaining bone and muscle wasting M 3
in normal ageing and pathological conditions. )% e 9
' '
Recent findings - '
Numerous studies support the concept of a bone-muscle unit, where constant cross4alking between the two ' '
tissues takes place, involving molecules released by the skeletal muscle secretome, which affects bone, and v v

osteokines secreted by the osteoblasts and osteocytes, which, in turn, impact muscle cells. RiSk Of fa"s Risk of fractures

Summary

New chemical entities aiming at concomitantly treating osteoporosis and sarcopenia could be developed
by targeting pathways that centrally regulate bone and muscle or emerging pathways that facilitate the
communication between the two tissues.

Keywords

bone, muscle, myostatin, osteoporosis, sarcopenia



Not only the muscle

Sarcopenia and cardiovascular diseases

? frontiers

in Cardiovascular Medicine

OPEN ACCESS
Edited by:
Junjie Xiao,
Shanghal University, China
Reviewed by:
Amit Agarwal,
University of Arkansas Medical Canler,
United States
Yonggin L,
National Instilutes of Haaith NiH),
United States
G

Relationship Between Sarcopenia
and Cardiovascular Diseases in the
Elderly: An Overview

Nana He**, Yuelin Zhang*, Lu Zhang', Shun Zhang*® and Honghua Ye ™

" Departmant of Cardiology; HwalMed Hospital (Previously Named Ningba No. 2 Hospital), University of Chinese Academy of
Sciences, Mingbo, China, * Department of Expenimenial Medical Science, Hwalel Hospital, Universily of Chinese Academy
of Sciences, Mngbe, China, * Key Laboratory of Diagnosis and Treatment of Digastive System Tumors of Zhajiang Province,
Ningbo, China, * Department of Medicine, Universily of Ningbo, Ningbo, China

With the advent of population aging, aging-related diseases have become a challenge
for governments worldwide. Sarcopenia has defined as a clinical syndrome associated
with age-related loss such as skeletal muscle mass, strength, function, and physical
performance. It is commonly seen in elderly patients with chronic diseases. Changes in
lean mass are common critical determinants in the pathophysioclogy and progression of
cardiovascular diseases (CVDs). Sarcopenia may be one of the most important causes
of poor physical function and decreased cardiopulmonary function in elderly patients
with CVDs. Sarcopenia may induce CVDs through common pathogenic pathways such
as malnutrition, physical inactivity, insulin resistance, inflammation; these mechanisms
interact. In this study, we aimed to investigate the relationship between sarcopenia
and CVDs in the elderly. Further research is urgently needed to understand better the
relationship, pathophysiology, clinical presentation, diagnostic criteria, and mechanisms
of sarcopenia and CVDs, which may shed light on potential interventions to improve
clinical outcomes and provide greater insight into the disorders above.

Ki d: i di lar di elderly people, comorbidity, aging
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Not only the muscle

Sarcopenia and metabolic syndrome

International Journal of

Molecular Sciences
Review Malnutrition Hormonal changes | Exercise 1 Oxidative stress
Mechanisms Underlying Metabolic

Syndrome-Related Sarcopenia and Possible T
Therapeutic Measures

Triggerfactors

Maria Esther Rubio-Ruiz ', Verénica Guarner-Lans 1*", Israel Pérez-Torres 2

and Maria Elena Soto *

! Department of Physiology, Instituto Nacional de Cardiologia “Ignacio Chivez”, Juan Badiano 1, Seccidn XVI,

Tlalpan, Mexico City 14080, Mexico; estherrubio@cardiologia.org.mx
Department of Pathology, Instituto Nacional de Cardiologia “Ignacio Chavez”, Juan Badiano 1, Seccion XVI,
Tlalpan, Mexico City 14080, Mexico; israel.perez@cardiologia.org.mx

1 Lipid

Insulin resistance :
accumulation

5

| Metabolism

3 Department of Immunology, Instituto Nacional de Cardiologia “Ignacio Chavez”, Juan Badiano 1, .
Seccion XVI, Tlalpan, Mexico City 14080, Mexico; elena.soto@cardiologia.org.mx Dys[|p|dem|a Metabo"lc Obes|ty l Muscle Sarcopen .a l Muscle
*  Correspondence: veronica.guarner@cardiologia.org.myx; Tel: +52-5573-2911 (ext. 25400); Fax: +52-5573-0926 Syndrome mass strength
check for
Received: 13 January 2019; Accepted: 30 January 2019; Published: 2 February 2019 updates

Altered adipokine
secretion

Altered myokine
secretion

Inflammation

Abstract: Although there are several reviews that report the interrelationship between sarcopenia
and obesity and insulin resistance, the relation between sarcopenia and the other signs that
compose the metabolic syndrome (MetS) has not been extensively revised. Here, we review the
mechanisms underlying MetS-related sarcopenia and discuss the possible therapeutic measures
proposed. A vicious cycle between the loss of muscle and the accumulation of intramuscular fat
might be associated with MetS via a complex interplay of factors including nutritional intake, physical
activity, body fat, oxidative stress, proinflammatory cytokines, insulin resistance, hormonal changes,
and mitochondrial dysfunction. The enormous differences in lipid storage capacities between the -
two genders and elevated amounts of endogenous fat having lipotoxic effects that lead to the loss of 1 Protein Myostatin Ros'glltazone Sex

muscle mass are discussed. The important repercussions of MetS-related sarcopenia on other illnesses intake Insulin inactivators hormones
that lead to increased disability, morbidity, and mortality are also addressed. Additional research is
needed to better understand the pathophysiclogy of MetS-related sarcopenia and its consequences.
Although there is currently no consensus on the treatment, lifestyle changes including diet and power

exercise seem to be the best options. Th erapeutical. ap p roaCheS

Angiotensin
Polyphenols 1 Exercise 1-7

Keywords: sarcopenia; metabolic syndrome; skeletal muscle; obesity; sarcopenia treatment



Skeletal muscle atrophy Cognitive impairment Vascular dysfunction
in Sarcopenia in Sarcopenia
Inflammatory
cytokines
ot only the muscle .
. -
Sarcopenia and cognitive decline -
Contents lists available at ScienceDirect
Biomedicine & Pharmacotherapy Healthy state Improvement of memory function
5 Liomedicine.. Myokines 888 Resting astrocyte Neuron
ELSEVIER journal homepage: www.elsevier.com/locate/biopha .
S S mE Normal secretion
ad . of cytokines
. . e . b = FNOCSAsi . y
A new paradigm in sarcopenia: Cognitive impairment caused by et e . ® g
imbalanced myokine secretion and vascular dysfunction Comend I e . ®
SPARC é‘\‘?)\s
: a,b,1 a,1 . e,d,* a,b CTRP1S
Danbi Jo ™™, Gwangho Yoon ™, Oh Yoen Kim ~* , Juhyun Song ™™
 Department of vy, Charnam National University Medical School, Hwasun 58128, Jeollanam-do, Republic of Korea ReSting mlqul’a
" BioMedical Sciences Graduate Program (BMSGF), Chonnam National University, 264 seoyangro, Hwasun 58128, Republic of Korea
* Department of Food Science and Nutrition, Dong-A University, Busan 49315, Republic of Korea
¢ Department of Health Science, Graduate School of Dong-A University, Busan 49315, Republic of Korea
Sarcopenia Impairment of memory function
ARTICLE INFO ABSTRACT BBB
Myokines Reactive astrocyte Damaged neuron
Keywords: Sarcopenia characterized by reduced skeletal muscle mass and decreased muscle strength is increasing in . z
5“‘""!"'—“i3 prevalence globally. The pathophysiology of sarcopenia is related to various factors including hormonal . "
Mynklmc ) imbalance, increased intracellular oxidative stress, reduction of food intake, advanced age, low body mass index, LI . pro-g‘;::::::smry
C‘dmud a'l:':m_sflm and low physical activity. Recently, sarcopenia has been reported to be associated with cognitive decline, and the
g;s:c]::: fmpairment common risk factors between sarcopenia and memory loss were observed in cohort studies. Many researchers FNDCS/irisin * >
suggested that the prevalence of sarcopenia is associated with vascular disorder, such as atherosclerosis and Myostatin ® .‘ s "
alteration of intracellular mechanisms caused by changes in myokine secretion. We herein review the emerging BONF =
evidence on the strong link between cognitive impairment and sarcopenia, focusing on myokine secretion and fég'_e‘p” 8 . °
vascular dysfunction, and provide an understanding of the relevant mechanisms and crucial determinants in SPARC
cognitive decline caused by sarcopenia. CTRP15

Reactive microglia



Table 5. (Continued)

Critenon Measurement Cut-off pomnts by gender Reference group defined
method
Physical performance  SPPB SPPB <=8 SPPB score 15 a summation of scores

Diagnosis

SPPB 0-6 Low performance

SPPB 7-9 Intenmediate performance

SPPB 10-12 High Performance
Gait speed 6-m course

GS <1 m/s

Sarcopenia landmark 2010 b

GS <1175 m/s
15.fz (4572 m) course
Men:
Heght < 173 am 2 7 5 (GS < (.65 m/s)

. . . . . s (GS < 076 m/
Older subject Table 5. Diagnosis of sarcopenta: measurable varables and cut-off points N m/s)
(> B5 years) - Criterion Measurement Cut-off points by gender Reference group defined

"5 (GS < 0.65 m/s)
merthasd

" Muscle mass DXA Skeletal muscle mass index (SMI) Based on 2 80 beloa:
L (Appendicular skeletal muscle mass height™) mean of young adults
spaad Men:  7.26 kg/m® (Rosetta Study)

Women: 5.5 kg/m®

SMI (ASM hetght®) Based on sex.specific el

Men: 725 kgf/m® lovavest 3094 of studyv

67 leg/m” gmoup (o = 2,576)
Based on sex-specific
levarest 2% (Health
ABC Srudy)

on three tests: Balance, Gas Speed and Ch
Each test is waghted equally with scores |
0 and 4—quanies generated from Establs
Populinons for Epidemiologic

Studies of the Elderly (EPESE) data (v =

The maximum score on the SPPB 15 12

Based on stanstical analysis of Health
ABC pamicipant data

Based on ROC curves analyss of
Health ABC data

Based on quarnles of study group
(w = 5,317)

Based on stanstical analysis of
study group (o = 1,030)
Based on SPPB values

Residuals of linear regression on Bascd on sex-specific
appendicular lean mass adjusted for fat lorwest 20 (Health
mass as well as height ABC Study)
Mem:  —229 '
| Women: —1.73
BIA SMI using BLA predicied sheletal muscle mass Based on 2 SI helow
{ Moermal ] [ Low [ ] [ ) equation (SM /height’} mean of voung adules
Men: 887 kgfm® in study group (v = 200
Women: 642 kg/m®
SMI using absalute muscle mass, Based on statistical analysis
not 1'p'purﬂ::u|.=r muscle mass of NHANES 111 dara on
[ Smwia ] [ Ma sammgnia (absolute muscle mass/ height’) nlder (260 years) men
Men: and women
Scvere sarcopenia SES0 kgfm®
Moderate sarcopenda £51-10.75 kg/m*
Normal muscle 21076 kg/m®
* Comarbidity and individual circumstances that may axplain each finding must be considerad “,m."m - F
Severs mrcopenia = kg/m
Tl 5 . o " Moderate sarcopenda 5. 5 kg/m®
This algarithm can also be applied to younger individuals at risk - mu“lf‘ 2676 ko
Muscle Handgrip Mem: <3 kg Based an statistical analysis
. - . . - . strength strength Waomen: <20 of smdy group (0 = 1,035
Figure 2. EWGSOP-suggested alporithm for sarcopenia case finding in older individuals. - " Men: = Based ;,,,Etp,f,,ju, of study group (r = 5317)

BMI =242 20 kg
BMI  24.1-26 = 30 kg
BMI  26.1-28 = 30 kg
BMI =28 = 32 kg

Sarcopenia: European consensus on definition and diagnosis: report of the Eu‘r‘ﬁ"ﬁeanlworking group on sarcopenia in older people. Cruz-Jentoft et al.

25.1-26 = 173 ke

Age and ageing 2010, BT 20.1-29 = 16 kg

BMI =29 = 21 kg




Diagnosis

SARC-F
or clinical
suspicion

NEGATIVE Y98 sarcopenia;
rescreen later

POSITIVE

OR PRESENT
Muscl strensth KL No sarcopenia
Chair stand test rescreen later
In clinical practice,
Sarcopenia I this is enough tc: :
probable* rigger assessment o
causes and start
intervention
Muscle qu'anhty NORMAL
or quality
DXA; BIA, CT, MRI
Sarcopenia
confirmed
Physical
Performance
Gait speed, SPPB,
TUG, 400m walk

Figure 1. Sarcopenia: ENWGSOP2 algorithm for case-finding,
making a diagnosis and quantifying severity in practice. The

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

Sarcopenia landmark 2018

A. ). Cruz-Jentoft et al.

Table 3. EWGSOP2 sarcopenia cut-off points

Test Cut-off points for men

Cut-off points for women

References

EWGSOP2 sarcopenia cut-off points for low strength by chair stand and grip strength

Grip strength <27kg <16 kg
Chair stand >15 s for five rises
EWGSOP2 sarcopenia cut-off points for low muscle quantity
ASM <20 kg <15kg
ASM/height® <7.0kg/m? <5.5kg/m>
EWGSOP2 sarcopenia cut-off points for low performance
Gait speed <0.8m/s
SPPB <8 point score
TUG 220s
400 m walk test Non-completion or 26 min for completion

Dodds (2014) [26]
Cesari (2009) [67]

Studenski (2014) [3]
Gould (2014) [125]

Cruz-Jentoft (2010) [1]
Studenski (2011) [84]
Pavasini (2016) [90]
Guralnik (1995) [126]
Bischoff (2003) [127]
Newman (2006) [128]




Muscle quantity or quality?
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.



Grade Q (none)

Grade 1 {sight)

Grade 2 (severe)




Muscle quality

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

} frontiers .., BEVIEW
n Physiology . B

= MQ s an umbrella term referring to
the ability of skeletal muscle to

Skeletal Muscle Quality: A Biomarker  pnerform several functions effectively,
for Assessing Physical Performance  jnclyding force production,
Capal?lll*tles in Young Populatlonsl contraction an relaxation,
e . metabolism, substrate turnover and
B storage, heat generation, myokine
production, and electrical

conduction

Military Perf




Diagnosis

- +/- - + +

DEXA +
BIA + - +/- + ¥ ;
CT 4 b b

MRI i + +/--

US + + + + +/-



Why ultrasound?

Mobile.

Cheap.

Non-invasive.

Safe.

Reproducable.

Positive correlation with DXA, CT, MRI
Can measure muscle architecture.
Good intra-and interrater reliability.

&

ntify

muscles in older adults: a systematic review

Willemke Nijholt™?*, Aldo Scafoglieri®, Harriét Jager-Wittenaar*, Johannes S.M. Hobbelen'* & Cees P. van der

1,2,6
Schans
'Research Group Healthy Ageing, Allied Health Care and Nursing, Hanze University of Applied Sciences, , The ; 2Dep of
Medicine, University of Groningen, University Medical Center Groning T ngen, The ; *Faculty of Medicine and Pharmacy, Vrije Universiteit Brussel, Brussels,

Belgium; “Department of Oral and Maxillofacial Surgery, University of Groningen, University Medical Center Groningen, Groningen, The Netheriands; *Department of
General Practice and Eiderly Care Medicine, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands; ®Department of Health Psychology
Research, University of Groningen, University Medical Center gen, gen, The d:



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

Increasing attention

RESULTS BY YEAR

RS “
O__ _______ -I‘I‘l (!)
1995 2023

Sarcopenia AND ultrasound (PubMed)



Towards standardisation

European Geriatric Medicine
https://doi.org/10.1007/541999-018-0104-9

SPECIAL ARTICLE

Application of ultrasound for muscle assessme
towards standardized measurements

Stany Perkisas''8(0 . Stéphane Baudry?'®. Jiirgen Bauer? - David Bec|
Hans Hobbelen®'? . Harriét Jager-Wittenaar®2° . Agnieszka Kasiukiew
Ana Merello? . Karolina Piotrowicz'? - Elisabet Sanchez'? - Dolores Sa
Aldo Scafoglieri'’"'®. Alfonso Cruz-Jentoft'2. Maurits Vandewoude!"

Received: 15 June 2018 / Accepted: 29 August 2018
© European Geriatric Medicine Society 2018

European Geriatric Medicine
https://doi.org/10.1007/541999-020-00433-9

REVIEW

Application of ultrasound for muscle assessm
SARCUS update

Stany Perkisas"'®19% . Sophie Bastijns’ - Stéphane Baudry?'? . Jiirg

David Beckwée52° . Alfonso Cruz-Jentoft” - Jerzy Gasowski® - Hans F
Agnieszka Kasiukiewicz'® - Francesco Landi'® - Magdalena Matek® - |
Ana Merello de Miguel” - Karolina Piotrowicz® - Elisabet Sanchez” - [
Aldo Scafoglieri'”'® . Maurits Vandewoude' - Veronique Verhoeve
Anne-Marie De Cock'-'®

Received: 11 September 2020 / Accepted: 13 November 2020
© European Geriatric Medicine Society 2021

Table 2 Proposed anatomical landmarks for each muscle of the upper extremity discussed

Proximal landmark Dristal landmark Exact point Remark

Upper arm muscles

Biceps brachii Anterior part of acromion pro-  Elbow crease where tendon can  50% Arm and shoulder neutral
cess (acromioclavicular joint)  be palpated

Triceps brachii Most lateral distal part of acro-  Tip of olecranon
Mmion Process
Coracobrachialis Anterior part of acromion pro-  TBV

cess (acromioclavicular joint)
Lower arm muscles

Forearm Elbow crease where tendon of  Styloid process Proximal 30% Hand neutral, tennis/baseball
the biceps brachii muscle can balli
be palpated
Hand muscles
Thenar* Most medio-anterior part of Most anterolateral part of the 50% Hand in supination, thumb in 45°
scaphoid bone first metacarpophalangeal angle of arm line
joint
Hypothenar' Most anterior part of pisiform  Most anterior part of distal end Hand in supination
bone of the fifth metacarpal
First dorsal interosseous  Middle part of the first metacar- Posterior tip of second metacar- Hand in pronation
pal bone pophalangeal joint (knuckle)

MNA =not applicable; TBY =to be visualised by ultrasound, meaning that no clear anatomical landmark is present
*Thenar muscles include abductor pollicis brevis, adductor pollicis brevis, flexor pollicis brevis and opponens pollicis
"Hypothenar muscles include opponens digiti minimi, flexor digiti minimi brevis and abductor digit minimi

'Holding a tennis or baseball ball without squeezing it holds your hand position neutral without having to contract any muscle. The advantage of
a tenniz’baseball ball is that they have the same dimensions throughout the world, with only a minimal difference between them, non-significant
for the proposed purpose



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
. ~ Superficial”

b t.,._,,_é_ aponeurosns
Muscle
thickness

Pennatlong‘
angle - -

Deep
aponeurosis

\
SSA=itetal anterior
- i W
B= rectus femgoris muscle o thigh thickness

thickness

C= vastus intermedius musele
thickness

ORAL

REHABILITATION

ORIGINAL ARTICLE

Tongue thickness is associated with masticatory performance of
perioral muscles: Ultrasonographic study of perioral muscle
characteristics in healthy young subjects

Kohei Yamaguchi g Haruka Tohara, Koji Hara, Ariya Chantaramanee, Kazuharu Nakagawa, Kanako
Yoshimi, Ayako Nakane, Shunsuke Minakuchi

First published: 13 November 2019 | https://doi.org/10.1111/joor.12909 | Citations: 5

Original Article

Effects of Psoas Muscle Thickness on Outcomes
of Lumbar Fusion Surgery

Terence Verla ! & &, Owoicho Adogwa 2, Aladine Elsamadicy 2, Jessica R. Moreno *, Harrison Farber 2, Joseph Cheng
¢, Carlos A. Bagley®

ELSEVIER journal homepage: http://www.clinicalnutritionespen.com

Original article

Peripheral muscular ultrasound as outcome assessment tool in )
critically ill patients on mechanical ventilation: An observational i
cohort study

- Diogo Oliveira Toledo *°, Branca Jardlm de Freitas °, Rogério Dib °,
. Flavia Julie do Amaral Pfeilsticker °, Dyaiane Marunes dos Santos °
. Brenno Cardoso Gomes * ¢, Joao Manoel Silva-Jr ¢

B el volume 5/, AUgUST ZULY, Fages 1U-15 -
ELSEVIER
Prospective study: Diaphragmatic thickness as a
predictor index for weaning from mechanical
ventilation

Wafaa M. Abdelwahed * & &, Mohamed S. Abd Elghafar 2, Yasser M. Amr 2, Salah El-din I. Alsherif® Mohamed A.
Eltomey


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

cancers

Article

Skeletal Muscle Depletion and Major Postoperative
Complications in Locally-Advanced Head and Neck
Cancer: A Comparison between Ultrasound of Rectus
Femoris Muscle and Neck Cross-Sectional Imaging

Andrea Galli *0, Michele Colombo 2, Carmine Prizio !, Giulia Carrara ?, Francesca Lira Luce !,
Pier Luigi Paesano 2, Giovanna Della Vecchia 2, Leone Giordano 1, Stefano Bondi 1, Michele Tulli !,

Davide Di Santo 4, Aurora Mirabile 3", Francesco De Cobelli 2/ and Mario Bussi !
J Nuir neaun Aging. zuzu;

© Serdi and Springer-Verlag International SAS, part of Springer Nature
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Clinical relevance
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Surgery

Computed Tomography-Determined
Muscle Quality Rather Than Muscle
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Association of baseline diaphragm, rectus femoris and vastus intermedius
muscle thickness with weaning from mechanical ventilation
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What to do?

Exercise!

Protein suppletion.

Essential amino acid suppletion.
Hydroxy-B-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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