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Ultrasonido Clinico

* \Ventajas:
* No utiliza radiacion ionizante
 Rapido de realizar
 Bedside
e Economico

* Desventajas:
 QOperador dependiente
 No reemplaza estudio formal
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Tonalidades del Ultrasonido

Hiperecoica

Aneicoica

Hipoecoica

Isoecoica
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A Linear array probe

B Curved array probe

C Phased array probe
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Procedimientos Guiados por
Fcografia

* Accesos Vasculares

e Drenajes Pleurales

* Drenajes Peritoneales
* Biopsias

* Drenaje Colecciones
* Nefrostomias

* Anestesia Troncular

* Neurolisis quimica

* Tratamiento musculoesqueléticos
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150 afios al Servicio de la Madicina « Arritmias
» Dafio vascular
« Neumotérax
» Hemotérax
» Taponamiento cardiaco
« Lesién neurologica
A V C t | » Embolizacién (incluyendo alambre gufa, catéter, o aire)
CCeS0S VveNOSOS Lentrales ...
« Infeccién
» Trombosis
« Embolizacidn
« Erosién/perforacién de vasos sanguineos
« Taponamiento cardiaco

Técnica Guiada por Sitios Anatomicos

« Fistula arteriovenosa

Table 1. Rates of mechanical complications for central venous catheterization

Internal Jugular Vein, % Subclavian Vein, % Femoral Vein, %

Access Complications Adult Pediatric Adult Pediatric Adult Pediatric Overall Range, %
Arterial puncture 5 0-26.7 3.2-4.9 5.1-6.6 7.1-15 6.3-12.8 0-26.7
Pneumothorax 0 0 1.5-2.8 1.3-25 NA NA 0-2.8
Hemothorax 0 0 0.5 1.2 NA NA 0-1.2
Failed puncture 25 20-39.1¢ 12 99 15-37 No data 9.9-39.1
Catheter malposition No data 20 No data 2.2-16.1 No data 4.7 0-20
Other severe No data No data No data No data 1.4 No data 0-1.4
Other minor No data No data 6.9 No data 1.4-4.4 No data 1.4-6.9
Overall range 0-32.5 0-39.1 0.5-12 1.2-16.1 1.4-37 4.7-12.8 0-39.1

NA, not applicable.
“Accounts for children <1 yr of age and/or <10 kg of body weight. Data collection from references 18-21, 24, 25, 27, 32-35.



Ultrasound guidance versus anatomical landmarks for

internal jugular vein catheterization (Review)

Brass P, Hellmich M, Kolodziej L, Schick G, Smith AF

(- Cochra
s Library

Cochrane Database of Systematic Reviews

Outcomes Illustrative comparative risks* (95% Cl) Relative effect Number of participants Quality of the evidence
(95%Cl) (studies) (GRADE)
Assumed risk Corresponding risk
Anatomical landmark  Ultrasound guidance
Complication rate total Study population RR0.29 2406 BO00
(0.17 to 0.52) (14 studies) Very low®.c.d
135 per 1000 39 per 1000
(23 to 70)
Moderate
136 per 1000 39 per 1000
(23to 71)
Overall success rate Study population RR1.12 4340 SO00
(1.081t0 1.17) (23 studies) Very lowee. /.8
876 per 1000 982 per 1000
(946 to 1000)
Moderate
850 per 1000 952 per 1000
(918 to 994)

Cochrane Database of Systematic Reviews 2015, Issue 1. Art. No.: CD006962.

DOI: 10.1002/14651858.CD006962.pub2.



Ultrasound guidance versus anatomical landmarks for

internal jugular vein catheterization (Review)

Brass P, Hellmich M, Kolodziej L, Schick G, Smith AF

(- Cochra
s Library

Cochrane Database of Systematic Reviews

Number of attempts Mean number of at- 3302 BOOO
until success tempts until success in (16 studies) Very lows:8:5.
the intervention groups
was
1.19 lower
(1.45 t0 0.92 lower)
Arterial puncture Study population RR0.28 4388 BDPOO
(0.18 t0 0.44) (22 studies) Lowei-k!
94 per 1000 26 per 1000
(17 to 41)
M oderate
84 per 1000 24 per 1000
(15 to 37)
Other complica- Study population RR0.34 3042 BDDO
tions (thrombosis, em- (0.15t0 0.76) (11 studies) Moderatec.m.m.2
bolism, haematomedi- 30 per 1000 10 per 1000
astinum and hydro- (4to 23)
mediastinum, haema-
tothorax and hy- Moderate
drothorax, pneumotho-
rax, subcutaneous em- 23 per 1000 8 per 1000
physema, nerve injury) (3to 17)
Time to successful Mean time to success- 3451 BOOO
cannulation ful cannulation in the in- (20 studies) Very low!-r.4.r
tervention groups was
30.52 lower
(55.21 to 5.82 lower)
Success with attempt Study population RR1.57 2681 SDPDO
number 1 (1.36 to 1.82) (18 studies) Moderatec.s
501 per 1000 787 per 1000
(682 to 912)

Cochrane Database of Systematic Reviews 2015, Issue 1. Art. No.: CD006962.

DOI: 10.1002/14651858.CD006962.pub2.



Ultrasound guidance versus anatomical landmarks for

subclavian or femoral vein catheterization (Review)

Brass P, Hellmich M, Kolodziej L, Schick G, Smith AF

Cochrane Database of Systematic Reviews 2015, Issue 1. Art. No.: CD011447.

DOI: 10.1002/14651858.CD011447.

Outcome: | Complication rate total

Study or subgroup Uhtrasound Landmark Risk Ratio Weight
H.Random,95%
nft n/N Cl

+ 3 Cochra
s Library

Cochrane Database of Systematic Reviews

Risk Ratic

H,Random,35%
Cl

| Traditional landmark vs ultrascund guidance for subclavian vein cannulation for central vein catheterization. Direct and indirect puncture

Gualtieri 1995 1125 11/27 D — 2%
Mansfield 1994 40/411 401410 - 323%
Palepu 2009 217 4128 S R 148 %
Subtotal (95% CI) 453 465 ———— 58.4 %

Total events: 43 (Uhrasound), 55 (Landmark)
Heterogeneity: Tau? = 0.72; Chi® = 535, df = 2 (P = 0.07); I> =63%
Test for overall effect: Z = 0.92 (P = 0.36)

2 Traditional landmark vs Doppler guidance for subclavian vein cannulation for central vein catheterization. Direct puncture

Bold 1998 2119 1119 I e — 85 %
Branger 1994 o/18 3/18 D B 63 %
Lefrant 1998 8/143 24/143 —— 268 %
Subtotal (95% CI) 280 280 - 41.6 %

Total events: 10 (Utrasound), 28 (Landmark)

Heterogeneity: Tau? = 0.20; Chi® = 241, df = 2 (P = 0.30); 1> =17%

Test for overall effect: Z = 1.79 (P = 0.074)

Total (95% CI) 733 745 " 100.0 %
Total events: 53 (Ulrasound), 83 (Landmark)

Heterogeneity: Tau? = 0.47; Chi® = 1242, df = 5 (P = 0.03); I* =60%

Test for overall effect: Z = 1.58 (P =0.11)

Test for subgroup differences: Chi = 0.18, df = | (P = 0.67), I* =0.0%

0.10[001,071]
100 [ 066, 151 ]
082[0.17,403]

0.57 [0.17, 1.91 ]

200[0.18,2176]
0.14[001,258]
033[0.15072]

0.40 [ 0.15, 1.09 ]

0.52 [0.23,1.17 ]

005 02 | 5 20

Favours experimental Favours control



Ultrasound guidance versus anatomical landmarks for + N Cochra
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Cochrane Database of Systematic Reviews
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subclavian or femoral vein catheterization (Review)

Brass P, Hellmich M, Kolodziej L, Schick G, Smith AF

Outcomne: | Owverall success rate

Study or subgroup Ultrasound Landmark Risk Ratio Weight Risk Ratio
HRandom 95% HRandom 5%

n/N nfN Cl Cl

| Traditional landmark vs ultrascund guidance for femaoral vein cannulation for central vein %atheter‘ization. Direct puncture
Aouad 2010 23724 23124 _T_ 320 % .00 [ 089 1.13]
hwashima 2008 29/43 26/44 _'|_'— 9.0% I.14 [ 083, 1.57]
Kwon 1997 28128 34/38 T 30.9 % .11 {098, 1.26]
Prabhu 2010 54/55 44/55 = 28.1 % 1237 1.07, 141 ]
Total (95% CI) 150 161 - 100.0 % 1.11 [ 1.00, 1.23 ]

Total events: |34 (Ultrasound), 127 (Landmark)

Heterogeneity: Tau? = 0.01; Chi? = 5.94, df = 3 (P = 0.1 1); 1> =50%
Test for overall effect: Z = 1.89 (P = 0.05%)

Test for subgroup differences: Mot applicable

05 0.7 ! 1.5 2

Favours control Favours experimental

Cochrane Database of Systematic Reviews 2015, Issue 1. Art. No.: CD011447.
DOI: 10.1002/14651858.CD011447.



Ulrasbund us for the placement of haemodialysis catheters
(Review)

(- Cochra
s Library

Cochrane Database of Systematic Reviews

Rabindranath KS, Kumar E, Shail R, Vaux EC

Outcome or subgroup title No. of No. of Statistical method Effect size

studies partici-

pants

1 Failed catheter placement (overall) 7 830 Risk Ratio (M-H, Random, 95% Cl) 0.11 [0.03, 0.35]
2 Failed catheter placement (first at- 5 705 Risk Ratio (M-H, Random, 95% Cl) 0.40 [0.30, 0.52]
tempt)
3 Attempts/catheter insertion 1 Mean Difference (IV, Random, 95% Cl)  Totals not selected
4 Time for cannulation (anaesthesia 1 Mean Difference (IV, Fixed, 95% Cl) Totals not selected

to vein puncture)

5 Arterial puncture 6 785 Risk Ratio (M-H, Random, 95% Cl) 0.22 [0.06, 0.81]
6 Haematoma 4 323 Risk Ratio (M-H, Random, 95% Cl) 0.27 [0.08, 0.88]
7 Pneumothorax or haemothorax 5 675 Risk Ratio (M-H, Random, 95% Cl) 0.23 [0.04, 1.38]

Cochrane Database of Systematic Reviews 2011, Issue 11. Art. No.: CD005279.
DOI: 10.1002/14651858.CD005279.pub4.



Instalacion CVC bajo Técnica
Guiada por Ultrasonido

1. Evaluar Indicacidon / Excluir Contraindicaciones
2. Explicar Complicaciones
3. Preparacion del equipo y del paciente
4. Técnica de Puncidn

e Evaluar Eje Corto / Eje Largo

e Seleccion sitio puncion

e Pasar la guia

e Confirmacion de posicion

e Dilatacion

e Paso de Catéter

e Fijacion a la piel

-
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écnica Guiada por Ultrasonido
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Otros procedimientos guiados por
Ultrasonido

Accesos Vasculares
 Accesos Periféricos / PICC

Ultrasonografia Pulmonar
* Guia Toracocentesis
* Diagndstico Neumonia / Neumotdrax

Ultrasonografia Abdominal

e Guia Paracentesis

* Retencion Urinaria

e Ubicacion sonda: CUP / SNE

Respuesta a Volumen
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Ultrasonografia en la Practica C
 Disponibilidad de Equipos de Ultrasonido

inica
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Simulacion en CVC

* Seguridad y calidad asistencial
* Practica deliberada

* Ensefanza casos complejos
 Aprender de errores

* Trabajo interdisciplinario
 Comunicacion

e Evaluaciones

* |nvestigacion




Usé of Simulation-Based Education to
Improve Outcomes of Central Venous

Catheterization: A Systematic Review and

Meta-Analysis

Irene W. Y. Ma, MD, MSc, FRCPC, Mary E. Brindle, MD, FRCPC, Paul E. Ronksley, MSc,

Diane L. Lorenzetti, MLS, Reg S. Sauve, MD, MPH, FRCPC,
and William A. Ghali, MD, MPH, FRCPC

Study

SMD (95% Cl)

Weight,
% studies

.
Non-randomized, two-group design !

Barsuk" ———
Barsuk*? _—

Subtotal (-squared = 0.0%, p = 0.526)

Randomized controlled trials

Velmahos® ———
Britt 3¢ —_—

Subtotal (-squared = 52.6%, p = 0.147)

Heterogeneity between groups: p = 0.692 E
Overall (I-squared = 0.0%, p = 0.446)

-0.76 (-1.44,-0.08)
-0.50 (-0.94,-0.05)

-0.58 (-0.95, -0.20)

-0.90 (-1.72,-0.09)
-0.11(-0.81, 0.58)

-0.45 (-0.97, 0.08)

-053(-0.84,-0.23)

2002
46.73

66.75

13.99

19.26

33.25

100.00

T T
-2 -1 0
Favors simulator training

Numero de Punciones

Study

Acad Med. 2011;86:1137-1147.
First published online July 21, 2011
doi: 10.1097/ACM.0b013e3 182263204

RR (95% CI)  Weight,

% studies

Non-randomized, two-group design

Barsuk !

Barsuk*? —_—

Subtotal (l-squared = 65.8%, p =0.087)

Randomized controlled trials

064(010,416) 3333
006(001,046) 3185

020(002,220) 7123

Velmahos™®
36

0.38(0.02,865) 1463

Britt

Subtotal (I-squared = 0.0%, p = 0.997)

Overall (l-squared = 2.8%, p = 0.378)

0.38(0.02,9.05) 1414

038(004,353) 2877

026(0.08,085)  100.00

T T
001 01

Favors simulator training

1

T
1 10
Favors control

Punciones Arteriales
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POCUS en Medicina Interna

PERSPECTIVE

Internal Medicine Point-of-Care Ultrasound Curriculum:
Consensus Recommendations from the Canadian Internal
Medicine Ultrasound (CIMUS) Group

Irene W. Y. Ma, MD, PhD, FRCPC, FACP, RDMS'-%, Shane Arshenkoff, MD, FRCPC’,

Jeffrey Wiseman, MD, MAEd, FRCPC?, Janeve Desy, MD, FRCPC',

Jonathan Aion, MD, FRCPC, MSc®, Leslie Martin, MD, FRCPC®, Mirek Ofremba, MD, FRCPC?,
Samantha Halman, MD, FRCPC, MMED’, Patrick Willemot, MD, CM?, and Marcus Blouw, MD, MHA,
FRCPC®0On behalf of The Canadian Intemal Medicine Ultrasound (CIMUS) Group *Khalid Azam,
Marko Balan, Sharon E. Card, Tara Cessford, Barry Chan, Darrel Cofton, Colin R. Gebhardf,

Neil E. Gibson, Catherine J. Gray, Rajender Hanmiah, Babar A. Haroon, Dev Jayaraman,
Alexandre Lafleur, Ada Lam, Jed Lipes, Michael Mayetfte, Steven J. Monfague, Hassan Mustafa,
Leanne Reimche, Jennifer Ringrose, Stephanie Rodrigue, Mireille Sayegh, Jeffrey P. Schaefer,
Steven Shadowitz and Stephanie Tom

'Department of Medicine, University of Calgary, Cdgary, AB, Canada; *W21C, University of Calgary, Cagary, AB, Canada; WUniversity of British
Colurnbia, Vancouwver, BC, Canada; *MeGil University, @C, Canada; SUniversity of Tororto, Toranto, ON, Canada; *MeMeaster University, Harmilton,
O, Canada; "Univesity of Oftawa, Otlawa, ON, Canada; *Univessity of Manitoba, Winnipeg, MN, Canada.,

J Gen Intern Med 32(9):1052-7
DOk 10,1007 /s 11606-017-4071-5
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POCUS en Medicina Interna

Core PGY 1-3 Cumculum
Volume status

Inferior vena cava*
Lung

B lines

Pleural effusion
Abdomen

Free flud/ascites
Procedure puidance

Central venous
catheterization

Thoracentesis

Parmacentesis

35 (95)

36 (95)
38 (100)

38 (100)
3797

38 (100)
3R (100)

Expanded PGY 4-5 Cumriculum'
Volume status

Internal jugular vein* 32 (86)
Lung

Consolidation 36 (95)

Pneumothorax 36(95)
Soft tzsse/musculoskeletal

Knee effusion I3(ET)
Cardiac

Gross left venmcular FE(100)

systolic function

Pericardial effusion IR (100)

Right ventricular strain 33(8T)
Procedure guidance

Knee arthrocentesis 32 (B4)

Arterial line insertion 35(92)

Artenal blood gas 33(87)
sampling

Penpheral venous 31 (82)

catheter zation
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