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Funciones metabdlicas del musculo

MUSCULO ESQUELETICO
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El mudsculo como 6rgano metabdlico-endocrino
Regulador de los
niveles de glucosa . L.
Muy importante durante procesos patoldgicos
El déficit de MM deja al individuo sin un reservorio

crucial para combatir la enfermedad, las infecciones vy el
desgaste.

Argilés, J. M., Campos, N., et al. (2016). Skeletal Muscle Regulates Metabolism via Interorgan Crosstalk: Roles in Health and Disease. Journal of the American Medical Directors Association, 17(9), 789796



Sarcopenia

Sindrome complejo, que se caracteriza por la pérdida de masa
muscular esquelética (MME) y de la funcion de la misma.

Definicion European Working Group on Sarcopenia in Older People
(EWGSOP).

Obesidad sarcopénica: pérdida de masa muscular esquelética
(MME) vy de la funcién + conjugacién con un incremento de |la
masa grasa (MG).

Obesidad Sarcopénica.

Cruz-Jentoft, A. J., Bahat, G., Bauer, J., Boirie, Y, et al (2019). Sarcopenia: Revised European consensus on definition and diagnosis. Age and Ageing, 48(1), 16-31.



Sarcopenia

Mayor toxicidad a o

./V tratamientos
/ Peor calidad de vida

. ) Mayor riesgo de complicaciones Increased
postoperatorias in-hospital and health

care costs
‘\D Mayor estancia hospitalaria

.\A Menor probabilidad de alta
\

SARCOPENIA ~—

hospitalaria
Menor supervivencia -

Cruz-Jentoft, et al. (2019). Sarcopenia: Revised European consensus on definition and diagnosis. Age and Ageing, 48(1), 16-31.
Norman, K., & Otten, L. (2019). Financial impact of sarcopenia or low muscle mass — A short review. Clinical Nutrition, 38(4), 1489-1495
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Valoracion nutricional: GLIM

Contents lists available at ScienceDirect

Clinical Nutrition
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journal homepage: http://www.elsevier.com/locate/cinu

ESPEN Endorsed Recommendation

Guidance for assessment of the muscle mass phenotypic criterion for
the Global Leadership Initiative on Malnutrition (GLIM) diagnosis of
malnutrition™

Rocco Barazzoni ', Gordon L. Jensen °, Maria Isabel T.D. Correia ¢,

Maria Cristina Gonzalez ¢, Takashi Higashiguchi ©, Han Ping Shi ', Stephan C. Bischoff &,
Yves Boirie ", Fernando Carrasco ', Alfonso Cruz-Jentoft/, Vanessa Fuchs-Tarlovsky ¥,
Ryoji Fukushima !, Steve Heymsfield ™, Marina Mourtzakis ", Maurizio Muscaritoli °,
Kristina Norman ™ 9, Ibolya Nyulasi ", Veeradej Pisprasert ", Carla Prado *,

Marian de van der Schuren *-*, Sadao Yoshida Y, Yanchun Yu 7, Tommy Cederholm ** ",
Charlene Compher “*

*ESPEN, ASPEN: recommend the routine
assessment of body composition with specific
emphasis on lean mass.

Malnutrition diagnosis

(using the GLIM approach)

Five GLIM Criteria

Low food intake y |’/I5Isease burden

muscle mass  or assimilation  or inflammation

 Weightloss | Low BMI ‘[ Lo S

~m

e Muscle mass assessment

Availability&of any of the following techniques

-

iy

Anthropometric measures &
physical examination

appropriate expertise?

Ultrasound

4

Calf Mid-up?er arm  Physical
circumference circumference examination

- R 1

Availability of reference data
specific for technique, method,
ethnicity & sex?

Low muscle mass identified?

Malnutrition diagnosis confirmed?

Comprehensive nutritional
assessment & evaluation of
muscle strength/function

R.Barazzoni et al. Guidance for assessment of the muscle mass phenotypic criterion for the Global Leadership Initiative on Malnutrition (GLIM) diagnosis of malnutrition. Clinical Nutrition.2022.
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Accesible

» Utilizaremos transductores de matriz lineal de banda ancha, de
alta frecuencia de 7.5 MHz a 15 MHz (mismo equipo que para
la ecografia de tiroides).

e  Musculo: 7.5-10 MHz.
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Evaluacion cualitativa
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Pillen, S. etal. (2009). Quantitative gray-scale analysis in skeletal muscle ultrasound: A
comparison study of two ultrasound devices. Muscle and Nerve, 39(6), 781-786
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NORMAL VALUES FOR QUANTITATIVE MUSCLE

ULTRASONOGRAPHY IN ADULTS

ILSE M.P. ARTS, MD," SIGRID PILLEN, MD,® H. JURGEN SCHELHAAS, MD, PhD,’
SEBASTIAAN OVEREEM, MD, PhD,* and MACHIEL J. ZWARTS, MD, PhD?

! Neuromuscular Centre Nijmegen, Department of Neurology, Radboud University
Nijmegen Medical Centre, Nijmegen, The Netherlands

? Department of Clinical Neurophysiology, Donders Institute for Brain, Cognition and
Behavior, Radboud University Nijmegen Medical Centre, P.O. Box 9101, 6500 HE
Nijmegen, The Netherlands

.!rrf-)'rrf'nr 26 May 2009
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ORIGINAL ARTICLE

Journal of Cachexia, Sarcopenia and Muscle 2017; 8: 713-726
Published online 19 July 2017 in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/jcsm.12213

Development of a bedside viable ultrasound protocol
to quantify appendicular lean tissue mass

Michael T. Paris’ , Benoit Laﬂeurl, Joel A. Dubin®?* & Marina Mourtzakis**

'Department of Kinesiology, University of Waterloo, Waterloo, Canada; “Scheol of Public Health and Health Systems, University of Waterloo, Waterloo, Canada;
*Department of Statistics and Actuarial Science, University of Waterloo, Waterloo, Canada

Figure 1 Regression analysis between site-specific lean tissue mass derived from DXA and the four-site ultrasound protocol using (A) minimal
compression, R* = 0.82, and (B) maximal compression, R* = 0.66. DXA, dual-energy X-ray absorptiometry.
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Identificacion de la zona a medir

Punto medio
Tabla de referencia de medidas
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IMAGEN TRANSVERSAL PIERNA
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Identificacion del musculo

LONGITUDINAL

IMAGEN LONGITUDINAL PIERNA
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Medicion recto femoral
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* Mediciones pierna:
* Punto de medicion (cm)

* EeY (cm)
* Ee X (cm)
* Area y/o circunferencia (cm?)
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IMAGEN TRANSVERSAL PIERNA

N\ T. ADIPOSO SUBCUTANEO

—— MUSCULO RECTO ANTERIOR
TENDON

A: GRASA SUBCUTANEA TOTAL
B: AREA RECTO ANTERIOR
C: CIRCUNFERENCIA RECTO ANTERIOR

D: EJES RECTO ANTERIOR - MUSCULO VASTO INTERNO

<«——— FEMUR

75L38EB
MSK

F 10.0M
D5.5
G50

FR 28
DR 120
iClear 2




75L38EB
MSK

F 10.0M
D5.5
G50

FR 28
DR 120
iClear 2

IMAGEN TRANSVERSAL PIERNA







Valoracion tejido adiposo abdominal

AREA ABDOMINAL
Evaluar la distribucion grasa:

- TA subcutaneo superficial: reserva energética

- TA subcutaneo profundo: regulacion

neuroendocrina.

TRANSVERSAL

- TA visceral preperitoneal: tejido visceral ectopico.

Insulin resist
Impaired glucose tolerance

Type 2 diabetes

Cardiovascular disease

« Hypertension

+ Heart failure

« Coronary heart disease, myocardial infarctions
« Valve diseases

« Arthythmias

Respiratory diseases.

« Sleep apnoea
« Chroni obstructive pulmonary disease

Piel
I. ad poso superficial

T. adiposa profundo
Muscula recto
Grasa pre-peritoneal

um lleus

Brain health

« Stroke, necrosis

« Reduced brain size
«Reduced grey matter

« Reduced cognitive function
« Dementia

A: Grasa subcutanea total
B: Grasa subcuténea superficial
C: Grasa preperitoneal

Cancers

Others

« Reduced bone density

« Polycystic ovary syndrome

« HIV infection and antiretroviral therapy*

Figure 2: Health and bolic ab i iated with an excess of

Garcfa Aimeida, J. M.(2021). Evaluacién morfofuncional del estado nutricional de los pacientes: un nuevo enfoque. Nutricion Hospitalaria, 38(3), 592-600. il e



Limitaciones

* No existen medidas de normalidad ni por patologias.

* Se necesitan estudios clinicos que ayuden a establecer unos protocolos

estandarizados de evaluacion.

* Operador dependiente: alteracion inducida por el impacto mecanico de la presion

aplicada.



Limitaciones

* Protocolos estandarizados de evaluacion = puntos de corte,

European Geriatric Medicine (2021) 12:45-59
https://doi.org/10.1007/541999-020-00433-9
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Application of ultrasound for muscle assessment in sarcopenia: 2020
SARCUS update
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Limitaciones

* Protocolos estandarizados de evaluacion = puntos de corte.
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Nutritional ultrasound®: Conceptualisation, technical
considerations and standardisation

José Manuel Garcia-Almeida®*, Cristina Garcia-Garcia®, Isabel Maria Vegas-Aguilar®,
Maria D. Ballesteros Pomar“, Isabel Maria Cornejo-Pareja®,

Beatriz Fernandez Medina’, Daniel A. de Luis Roman¢, Diego Bellido Guerrero”,
Irene Bretén Lesmes’, Francisco J. Tinahones Maduefio’



La ecografia es una técnica de imagen que como ventajas principales destaca su
disponibilidad, bajo coste y ausencia de radiacion.

Aporta informacion cuantitativa y cualitativa, tanto en el paciente estable como en el
paciente critico.

La valoracion del tejido adiposo nos ayuda a identificar diferentes perfiles de riesgo
metabdlico y cardiovascular.

Es necesario establecer protocolos para poder sacar el maximo partido y reproducibilidad.
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