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Introduccion: ¢ Porqué utilizar ultrasonidos en Medicina Interna?
Principios de ecografia

Ventanas y planos ecocardiograficos
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Utilidad de la ecocardiografia en Medicina Interna
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Miniaturizacion de la ecocardiografia
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Ecografia de bolsillo

Eco-estetoscopio

¢Es apropiada para obtener imagenes interpretables?
¢Cuales son sus ventajas y cuales sus limitaciones?

¢Es adecuada para su utilizacion en MI?

¢Qué habilidades son necesarias para utilizarlos?

¢Qué formacion necesita el internista para alcanzarlas?
¢Cual es el beneficio clinico para los pacientes?

¢Cual es el coste en equipamiento, en formacion y en tiempo de
dedicacion clinica?

¢Es rentable?



Ecografia de bolsillo

Eco-estetoscopio

l EcocArRDIOGRAFiA-DOPPLER

Ecocardiograma portatil: ; qué anade a la valoracién cardiovascular
inicial?

Arturo Martin-Penato?, José L. Zamorano®, Carlos Almeria®, José L. Rodrigo®, Cecilia Corros®,

Maria Luaces®, Antonio Conde®, Isidro Vilacosta® y Carlos Macaya®

sServicio de Cardiologia. Hospital Universitario de Getafe. Getafe. Madrid. ®Instituto de Cardiologia.
Hospital Clinico San Carlos. Madrid. Espafia.
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Ecografia de bolsillo
Eco-estetoscopio
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Ecografia de bolsillo
Eco-estetoscopio
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Ecografia de bolsillo
Eco-estetoscopio
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Diagnostic Accuracy of Hospitalist-Performed Hand-Carried
Ultrasound Echocardiography After a Brief Training Program

TABLE 1. Twenty-Seven-Hour Training Program in Sy by St -
Echocardiography Prevalence n/total n Sensitivity* % (95% CI) Specificity* %
Hand-carried ultrasnu“d Enhnnamlngraphy Left ventrim_ﬂar systolic 80/314 85 (75-92) 88 (83-92) |
Six cardiac assessments leamed using 2-dimensional gray scale and color Doppler Niﬁdéffxlr;xcitelor:gu@ﬁation, 11314 100 (72-100) 83 (19-8)
imﬂgi ﬂg ) ) ) Lefie:tizm enlargement, 19/313 90 (67-99) 74 (68-79)
LE_ﬁ vEnmClﬂE'r S?S-tﬂ].l-l: dj.i‘SfllI'll:tIDI'l. LEﬁm:Bcll?:rnil;fﬂDa; ;I::;ilee[:[mphy, 33/314 0 (51-84) 73 (67-78)
[HIUE]- TITE.ITI?E rEgurgltaan PE;;;E;?;;;;;E?'B 3/314 100 (2%-100) 95 (92-97)
Left atrium enlargement moderate or large
LE f[ TFEI'I.[]'i I:l]lill' hﬂ] E.'I'[]'I:Iph]f Inferior vena cava, dilated 45/284 56 (40-70) 86 (81-90)
Pericardial effusion
Inferior vena cava diameter La precision diagnodstica de
Lecture (2 hours)* . . .
TS R HCU realizado por internistas
HCUE scanning protocol and helpful techniques to optimize image quality dESpUéS de un breve
Hands-on training with instructor . .,
Orientation to machine and demonstration of scanning protocol (1 hour) programa de capacitacion fue

Sessions 1 through 3: HCUE performed on 1 patient per hour (6 patients in 6 hours)
Sessions 4 through 10: HCUE performed on 2 patients per hour (28 patients in 14 de moderada a excelente

hours) para 6 anomalias cardiacas
Feedback sessions on image quality and interpretation with cardiologist .
After hands-on training session 3 (2 hours) Importantes
After hands-on training session 10 (2 hours)
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Diagnostic Accuracy of Hospitalist-Performed Hand-Carried

Ultrasound Echocardioaraphy After a Brief Training Program

TAEBLE 1. Twenty-Seven-Hour Training Program in
Hand-Carried Ultrasound Echocardiography

Six cardiac assessments leamed using 2-dimensional gray scale and color Doppler
IMag ng
Left ventricular systolic dysfunction
Mitral valve regurgitation
Left atrinm enlargement
Left ventricular hypertrophy
Pericardial effusion
Inferior vena cava diameter
Lecture (2 hours)*
Basic principles of echocardiography
HCUE scanning protocol and helpful technigues to optimize image quality
Hands-on training with instructor
Orientation to machine and demonstration of scanning protocol (1 hour)
Sessions 1 through 3: HCUE performed on 1 patient per hour (6 patients in 6 hours)
Sessions 4 through 10: HCUE performed on 2 patients per hour (28 patients in 14
hours)
Feedback sessions on image guality and interpretation with cardiologist
After hands-on training session 3 (2 hours)
After hands-on training session 10 (2 hours)
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Diagnostic Accuracy of Hospitalist-Performed Hand-Carried
Ultrasound Echocardiography After a Brief Training Program

Clinically Pertinent Cardiac

Abnormality by Standard

Echocardiography Prevalence n/total n Sensitivity* % (95% CI) Specificity* %

Left ventricular systolic 80/314 85 (75-92) 88 (83-92)
dysfunction

Mitral valve regurgitation, 11/314 100 (72-100) 83 (79-87)
SEVETE

Left atrium enlargement, 19/313 90 (67-99) 74 (68-79)
moderdte or severe

Left ventricular hypertrophy, 33/314 70 (51-84) 73 (67-78)
moderate or severe

Pericardial effusion, 3/314 100 (29-100) 95 (92-97)
moderate or large

[nferior vena cava, dilated 45/284 56 (40-70) 86 (81-90)




Aplicaciones en Medicina Interna

Cardiaca Pulmonar
Funcién VI Typical sonographic findings in FASH examinations
HVI
Dilatacion Al

Examend de las valvulas en
caso de soplo

Volumen intravascular
Derrame pericardico TGN Plotia olintos

A Y

Derrame pleural

Nefrologia
Hidronefrosis

Nefrolitiasis

left pleural effusion

Vascular Gastrointestinal

Aterosclerosis carotidea
Aneurisma de Ao Abdominal

Ascitis
focal liver lesion
Hepatoesplenomegalia

Colelitiasis

Musculoesqueletico
Derrame articular
Erosion articular

Lesion o edema del tendon ( Nodulos tiroideos (quiste vs.
la fascia ascites solido)

Endocrino

Dermatologia
Abscesos subcutaneos

Procedimientos

Colocacién de un catéter
central

He”er, et al. 2010 Toracentesis/paracentesis

PAAF (ganglio linfatico,
tiroides)



“ REVIEW ARTICLE ”

CURRENT CONCEPTS

Point-of-Care Ultrasonography

Christopher L. Moore, M.D., and Joshua A. Copel, M.D.

LTRASONOGRAPHY IS A SAFE AND EFFECTIVE FORM OF IMAGING THAT
has been used by physicians for more than half a century to aid in diagnosis
and guide procedures. Over the past two decades, ultrasound equipment
has become more compact, higher quality, and less expensive, which has facilitated
the growth of point-of-care ultrasonography — that is, ultrasonography performed
and interpreted by the clinician at the bedside. In 2004, a conference on compact
ultrasonography hosted by the American Institute of Ultrasound in Medicine (AIUM)
concluded that “the concept of an ‘ultrasound stethoscope’ is rapidly moving from
the theoretical to reality.” This conference included representatives from 19 medical
organizations; in November 2010, the AIUM hosted a similar forum attended by 45
organizations.’* Some medical schools are now beginning to provide their students
with hand-carried ultrasound equipment for use during clinical rotations.*
Although ionizing radiation from computed tomographic (CT) scanning is in-
creasingly recognized as a potentially major cause of cancer, ultrasonography has
been used in obstetrics for decades, with no epidemiologic evidence of harmful ef-
fects at normal diagnostic levels.>® However, ultrasonography is a user-dependent
technology, and as usage spreads, there is a need to ensure competence, define the
benefits of appropriate use, and limit unnecessary imaging and its consequenc-
es.”1° This article provides an overview of the history and current status of compact,
point-of-care ultrasonography, with examples and discyssion of it

From the Departments of Emergency
Medicine (C.L.M.) and Obstetrics, Gynecol-
ogy, and Reproductive Sciences (J.A.C.),
Yale University School of Medicine, New
Haven, CT. Address reprint requests to
Dr. Moore at the Department of Emer-
gency Medicine, Yale University School of
Medicine, 464 Congress Ave., Suite 260,
New Haven, CT 06519, or at chris.moore@
yale.edu.

N EnglJ) Med 2011;364:749-57.
Copyright © 2011 Massachusetts Medical Society.
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Should a Hand-carried Ultrasound Machine Become
Standard Equipment for Every Internist?
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Standard Equipment for Every Internist?
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Should a Hand-carried Ultrasound Machine Become ‘
Standard Equipment for Every Internist? TS
quip h ‘e
El eco portatil esta disponible, tiene un precio razonable
y es muy seguro cuando se utiliza correctamente.

¢Con qué rapidez, seguridad y facilidad puede el
internista aprender su uso?

Adquirir la imagen es mas dificil que interpretarla.

Algunos centros universitarios han comenzado a
integrar el aprendizaje en ultrasonidos en los curriculum
pre y postgradiado.
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Ventanas y planos ecocardiograficos

Modo My doppler
Utilidad de la ecocardiografia en Medicina Interna

Imagenes y casos
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Cortes paraesternales estandar.

= \Ventana
l supraesternal

hcosta
subcostal éntana apica



EL EXAMEN
ECOCARDIOGRAFICO

PLANO PARAESTERNAL EJE LARGO




Corte paraesternal longitudinal.

Paraesternal

Subcostal




Corte paraesternal longitudinal.

M papilar Post med




Cortes paraesternales estandar.

= Ventana
l supraesternal




PLANO PARAESTERNAL EJE CORTO




Corte paraesternal transversal.

b

T

decternal

Subeostal Apical




Corte paraesternal transversal
Nivel de valvula aortica.

N Pamestemal Eje Corto




Corte paraesternal transversal
Nivel de valvula mitral.




Corte paraesternal transversal
Nivel de los musculos papilares.

PA




Cortes apicales estandar.

= Ventana
: supraesternal

Ventana
paraesternal

Ventana
subcostal




PLAN RO CAMARAS




Corte apical de 4 cavidades

Paraesternal




Corte apical de 4 cavidades




Corte apical de 5 cavidades




Corte apical de 2 cavidades

- Y




Corte apical de 3 cavidades




Cortes subcostales estandar.

= Ventana
: supraesternal

Ventana
paraesternal

Ventana apical



Corte subcostal de 4 cavidades

Eje Larg
*

Faraesternal

Apical




Corte subcostal de 4 cavidades




Cortes supraesternales estandar.

paraesternal *=

- '_h
T

Ventana '
subcostal

Ventana apical




Corte supraesternal longitudinal.




Corte supraesternal transversal.
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e Ecocardiograma modo M

1- Aorta/Auricula izquierda
2- Valvula mitral

3- Ventriculo izquierdo




Ecocardiografia: Modo M
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Técnicas de estudio Doppler

®Basicamente existen tres
modalidades de estudio
Doppler de los flujos
Intracardiacos:

®pulsado,

@continuo y

®@color.
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Ecocardiografia en Ml

Funcidn ventricular izquierda
Hipertrofia ventricular izquierda
Dilatacion auricular izquierda
Morfologia valvular. I. mitral
Derrame pericardico

Vena cava inferior



