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* Preferencia por modos de Controlados por Presiony

modos duales controlados por volumen pero

limitados por presion

Estrategias Protectoras:

DPA/SDRA

VCRP: Vit para Pplat <30 cmH20

PC: PIM < 35 cmH20/ FR < 35 rpm

Am | Respir Crit Care Med Vol 182. pp 14651474, 2010
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Am J Respir Crit Care Med. 2018 Nov 1:198(9):1199-1207. doi: 10.1164/rccm.201705-09890C.

Airway Pressure Release Ventilation in Pediatric Acute Respiratory Distress Syndrome. A
Randomized Controlled Trial.

Lalgudi Ganesan S*, Jayashree M', Chandra Singhi S'-2, Bansal A'.

APRV vmC

" Unicentrico * Ventilacién protectora
* SDRAP

* PEEP ALTA segun Presién Plateau (+1 a 2 cmH20) o \/t bajOS
Ajustada para Vt 6-7 ml/kg peso ideal . Hipercapnia permisiva
15-20 si PaFi > 200
20-25 si PaFi > 100
25-30 si PaFi < 100
¢ PEEP BAJA 0 cmH20

¢ Tiempo de PEEP ALTA 4 segundos Mortalidad a los 28 dias:
* Ti de PEEP BAJA determinad in fluj
T e PrEs, Bep) determinada segun flujo APRV 53,8 % v/s VMC 26,9 %

Mechanical Ventilation Strategies in Children With
Acute Lung Injury: A Survey on Stated Practice
Pattern*

Miriam Santschi, MD'; Adrienne G. Randolph, MD? Peter C. Rimensberger, MD*
Acuty on (PALIVE)

ang Injury an; Network (PALISI), and the 100

and Neonatal Inte
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. m I

sami/kg 5-6 mi/kg. 7-8mi/kg  910mikg  11-12mi/kg 2 13mi/kg

m5yo,viral AU ®2mo, viral AL 5 yo, AU & septic shock

yo: year old, mo: month old, ALI: acute lung injury.

Nitric Oxide Prone position ECMO Surfactant Steroids Beta-agonists
mS5yo,viral Al ®2mo,viral AL ®5yo, ALl & septic shock
Vt yo: year old, mo: month old, ALI: acute lung injury

Terapias asociadas
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Published 1n final edited form as:

Pediatr Crit Care Med. 2017 November ; 18(11): 1019-1026. do1:10.1097/PCC.0000000000001305.

Association of Response to Inhaled Nitric Oxide and Duration of
Mechanical Ventilation in Pediatric Acute Respiratory Distress

Syndrome

Jasmine C. Dowell, MD', Neal J. Thomas, MD, MSc2, and Nadir Yehya, MD'

Cohorte Retrospectiva
161 nifios en VM e instalacion de iNO desde 1 hora a 3 dias del inicio del SDRAP

Outcomes Todos Respondedores No Respondedores
ECMO 17(11) 6 (6) 11017 0.034
Ventilator days (all) 13 (8, 23.5) 10 (7, 20] 16 [10, 39] < 0.001
Ventilator days (survivors) 149, 25) 11 [8, 20] 17,513, 44) =0.001 )
PICU/hospital deaths (%) 3421 2121 1321 0.999
Volume Volume oriented Volume Pressure oriented
: . T — Time I I T — Time
Flow : : . ! Flow : : : :
' . ) : . \: : : .
Pressure 0 i : E Pressure E ' : :
— t———Time L AR
Flow-phase | S : Flow-phase : = : e ! F:;u.: e — : souse: E
Inspiration >:< Expiration >‘ Inspiration : Expiration >‘
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Pressure
(mbar)

Resistance
Pressure

(R-V)
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= Peak pressure

"Resistance
pressure” (R -V)

"Compliance
pressure” (V-/C)

7
“ Flow- Pause-

A phase phase l "PEEP"

< Inspiration time l< Expiration time >| Time (s)

(V 1nsp = CONSL.)

R insp= (PIP = P,1.t) / Flujo Inspiratorio

D est™ Vt/ (Pplat - PEEP)

9
LI 4
Programacion
RNPT PEG: 0.25-0.55
RNT : 0.50-0,70
* Tinsp: @ > edad > Tipgp Lactantes : 0.60-0,90
Nifios : 0,80-1.20
- Ajustar segun patron respiratorio.
+ Usualmente se intenta mantener al menos un T;,,
del 30-33% del T,
+ Ajustar segin t (C x R): tiempo necesario para
vaciar el 63 % del volumen pulmonar
10
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+ La deflacion es un proceso pasivo
+ Se considera como curva exponencial:

La declinacién del flujo inicial se puede estimar como
1/e (e=2,718281828459...)

11
% de flujo inicial % de volumen espirado
T0 = 100 0
Tl =1/e = 36,7 63,3
t2= (1/e)(1/e)= 13,5 86,5
3= (1/e)1/e)(1/e)= 49 95,1
Tiempo Inspiratorio/Espiratorio: al menos 3 t
Rinsp= (PIP-PPlat) / Finsp X Dest = V./ (PPlat-PEEP)
R esp= (Pplat - PEEP)/ F esp
12
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['L“.f] nsuflacicn
R esp= (Pt PPEEP)/ F esp
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defiazimn
. . tiempo(s)
RETRACCION ELASTICA
13
Algunos calculos 6 Umin
3 L/min
32
* Para los siguientes resultados de 26
un tiempo de pausa inspiratorio:
* Calcule Rinsp; Resp; Dest; Ti; Te; _
I:E; FR l
44 ml
14
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iComo se hace?

12 Realizar los calculos basicos

* RlInsp = (PIM — P Plateau) / Flujo Inspiratorio

* Distensibilidad = Vt / (P Plateau — PEEP)

* Resp = (P Plateau — PEEP) / Flujo Espiratorio

2° Calcular las constantes de tiempo

* T insp = Distensibilidad x Resistencia Inspiratoria

* T op = Distensibilidad x Resistencia Espiratoria

T esp = Distensibilidad x Resistencia Espiratoria
=Vt . DR =Vt
DR Fesp Fesp

15
3° Calcular Tiy Te
*Ti=1T %3
*Te=1 insp X 3

16
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Intensive Care Med (2009) 35:1428-1437
DOI 10.1007/500134-009-1527-z

PED

RIC ORIGINAL

Robinder G. Khemani
David Conti

Todd A. Alonzo

Robert D. Bart III
Christopher J. L. Newth

Table 1 Univariate analysis by survival

Effect of tidal volume in children with acute
hypoxemic respiratory failure

All Survived Died P value
n =398 n =318 n =80

Weight (kg) 16 (8, 36) 15 (9, 34) 17 (8, 44) 0.73

Age (years) 43 (1, 11.5) 39 (1, 10.9) 5.9 (0.8, 12.5) 0.73 =
Rice » 90 % ventilados
Latino 194 (48.7) 157 (49.4) 37 (46.3) 0.71

White 74 (18.6) 56 (17.6) 18 (22.5) 0.40

Black 45 (11.3) 35 (11) 10 (12.5) 0.86 en mOdos PC
Other 85 (21.4) 70 (22) 15 (18.8) 0.63

Male 227 (57) 180 (56.6) 47 (58.8) 0.83

CXR bilateral infiltrates 192 (48.2) 148 (46.5) 44 (55) 022

PRISM Probability of death 0.57 (0.26, 0.86) 049 (022,0.79) 0.87 (0.56, 0.97) <0.001
Admission diagnosis OR (95% CI)

Parenchymal lung disease® 117 (29.4) 92 (28.9) 25 (31.3) Reference

Other respiratory disease 30 (7.5) 23 (7.2) 7 (8.8) 1.47 (0.57, 3.81)

Shock or sepsis 43 (10.8) 29 (9.1) 14 (17.5) 233 (1.08, 5.04)

Trauma 16 (4) 12 (3.8) 4) 1.61 (048, 5.41)

Neurologic compromise 50 (12.6) 37 (11.6) 13 (16.3) 1.70 (0.79, 3.65)

Metabolic/renal disease 24 (6) 22 (6.9) 2(2.5) 0.44 (0.10, 1.99)

Other diagnosis 28 (7) 21 (6.6) 7 (8.8) 1.61 (0.62, 4.20)

Gastrointestinal diagnosis 61 (15.3) 53 (16.7) 8 (10) 0.73 (031, 1.73)

Orthopedic diagnosis® 29 (7.3) 29 (9.1) 0(0) 00, 0.27)

Continuous variables expressed as median and interquartile range.
Categorical variables expressed as count and percentage

“ Parenchymal lung disease used as baseline group for computation
of odds ratios for diagnostic category for admission
" Orthopedic diagnosis was primarily scoliosis

17

Initial Vt and Mortality
n=398

Day 1 Vt and Mortality

n=376
120 0.35 120 0.35
100 0.3 100 0.3
£ ® 2%z ® 02 £
3 < & 3 -
g% 0155 3 % 015 &
. 01 = . 01 =
20 0.05 20 0.05
0 0 0 0
<6 6to8 81010 >10 <6 6108 81010 >10
Vt (mlkg) Vt (ml/kg)
' Survived mmm Died —a— Mortality mmm Survived mmm Died —a— Mortality
Day 2 Vt and Mortality Day 3 Vt and Mortality
n=343 =290
120 035 120 0.35
100 03 100 0.3
£ 8 025 > 8 025 ,,
S 02 5 E 02 £
3 0156 § 60 0.15 !;
40 01 = 40 01 =
20 0.05 20 0.05
0 0 0 0
<6 6to8 810 10 >10 <6 6to8 8to 10 >10
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' Survived mmm Died —a— Mortality

mmm Survived g Died —a— Mortality
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Mortality

20
Mortality and Day 1 VT, by LIS
045
40
04 16
035
o3 34
025
~ LIS>2.5 -_E,
o2 35 5 3
015
S~— Lis<25
01 70 —_———
31 4
005 36 PR S
o U —
<6ml/kg 6-8mi/kg 810 mi/kg >10mifkg

1 2 3 4
Baseline Lung Injury Score

Tidal Volume

Mortalidad, Vt y Score de Dafio Pulmonar
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Revisiones sinopticas basadas en la evidencia
* http://pedsccm.org/view-review.php?id=982

PedsCCM.or;

THE PEDIATRIC CRITICAL CARE MEDICINE WEBSITE

Home Clinical Research Clinical Resources Nursing/APN Journal Club Organizations Opportunities

Reviews sysTemaTic REVIEW

uides to the Me al Literature series in

The Laura P. and Leland K. Whittier l:]
Virtual Pediatric Intensive Care Unit Custom Search

Criteria abstracted from The

*Tidal Volume and Mortality in Mechanically Ventilated Children: A Systematic Review and Meta-Analysis of Observational Studies.
de Jager F, Burgerhof JG, van Heerde M, Albers MJ, Markhorst DG, Kneyber MC Crit Care Med 2014 42; 2461-72

B Abstract

Review by: Gina Kim MD MPH, Children's Hospital Los Angeles, Los Angeles CA

Review Posted: 2016-02-24

20
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Mlbuali  [Erickson [Flori Halbertsma/Hu Khemani Khilnani Silva
etal etal etal etal ktal etal ktal etal
INumber
of 164 117 B28 P6 461 398 143 49
patients
v, for
lanalysis Expiratory/CalculatedCalculated|Unknown |[ExpiratoryiCalculated Expiratory|Expiratory|
ysi:
Mortality . .
%) 35; 21 B5 R2 14 M2 RO R3;37 BS

*These studies compared outcomes before and after lung-protective ventilation strategies.

IComparison Groups

f0dds Ratio (95% ClI)

V<7 mL/kg vs. V4 > 7 mL/kg

{1.04 (0.61, 1.76)

Ve < 8 mL/kg vs. Vy > 8 mL/kg

00.88 (0.56, 1.40)

V; < 10 mL/kg vs. Vy > 10 mL/kg

0.83 (0.50, 1.37)

V< 12 mL/kg vs. Vy > 12 mL/kg

0.95 (0.36, 2.48)

V<7 mL/kg vs. V; > 10 mL/kg |1.13 (0.44,2.9)
Ve <7 mL/kg vs. Vy > 12 mL/kg {1.02(0.23,4.53)
V< 8 mL/kg vs. Vi > 10 mL/kg 0.87(0.44,1.73)
;< 8 mL/kg vs. V> 12 mL/kg 00.90 (0.23, 3.61)

21

* Cambio de terapia de rescate a una
terapia precoz (I0x > 15)
22

11
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Original Investigation

Comparison of High-Frequency Oscillatory Ventilation

and Conventional Mechanical Ventilation
in Pediatric Respiratory Failure

Punkaj Gupta, MBBS; Jerril W. Green, MD; Xinyu Tang. PhD; Christine M. Gall, DrPHc; Jeffrey M. Gossett, MS;
Tom B. Rice, MD; Robert M. Kacmarek, PhD, RRT: Randall C Wetzel, MBBS

9177 HFOV and CMV patients met

inclusion criteria
l A4
| Unmatched comparisons Matched comparisons
v . v L1
HFOV vs CMV “Early” HFOV vs “Late” HFOV Model 1: HFOV vs CMV Model 2: “Early” HFOV vs CMV
902 HFOV [ 8275 cmv [483 EarlyHrov | [ 419 LaterFov || | | 882 Matched between HFOV 471 Matched between “Early”
164 (18%) 1 269 (3%) 93 (19%) il 71 (17%) and CMV group HFOV and CMV group
Mortality | | Mortality Mortality ! Mortality - I |
i ‘ ah diF ] o ¥ |, ¥ . ¥
L 1
[ _ ] 152 (17%) HFOV | 74 (8%)CMV 85 (18%) “Early”| | 39 (8%) CMV
P<.001 P=37 mortality mortality HFOV 117 mortality
; : mortality i
P<.001 ’ P<.001 ]

CMV indicates conventional mechanical ventilation; HFOV, high-frequency oscillatory ventilation.

JAMA Pediotr. 2014,168(3):243-249. dot: 10100 )/lamapediatrics. 20134463
Published online January 20, 2014,

Figure 2. Kaplan-Meier Curves for Intensive Care Unit (ICU) Length of Stay (LOS) and Duration of Mechanical Ventilation
(2]
1.0
g
> -
i~ 2 _o08
£ g8
2 ]
w =
£ £ ; 06
& =
5 & 3
§ BE 04
2 82
s g2
& 27 02
a
0 \
120
ICU Stay, d Mechanical Ventilation Duration, d
No. at risk No. at risk
HFOV 882 420 125 60 30 13 4 HFOV 882 307 88 39 18 10 5
v 882 267 75 24 1 9 5 wmv 878 166 44 18 8 3 3

12



12-06-21

Risk Factors for Mortality and Outcomes in
Pediatric Acute Lung Injury/Acute Respiratory

Distress Syndrome*

Flavia E. Panico, MD'; Eduardo J. Troster, PhD*%; Cindy S. Oliveira, MD*; Aline Faria, MD%
Michelle Lucena, MD?’; Paulo R. D. Joao, MD’; Everardo D. Saad, MD"; Flavia A. K. Foronda, PhD';
Artur E. Delgado, PhD'; Werther Brunow de Carvalho, PhD

TABLE 4. Association Between Potential
Predictive Variables and Mortality,
Including the Airway Pressure Gradient on
Day 1 in the Model

Multivariate p for

OR Multivariate
Variable (95% CI) Analysis

No. of organ dysfunctions 2.08 (1.20-3.60) 0.009
at admission

Pediatric Risk of
Mortality score

Airway pressure
gradient on day 1

1.01 (092-1.10) 0.857

1.13(1.00-1.28) 0.042

OR = odds ratio.

TABLE 5. Association Between Predictive
Variables and Mortality, Including the Peak
Inspiratory Pressure on Day 1 and the

Airway Pressure Gradient on Day 1 in the
Model

Multivariate p for
Multivariate
Variable (95% CI) Analysis

No. of organ dysfunctions  2.16 (1.27-3.67) 0.006
at admission

Peak inspiratory pressure  1.13 (1.03-1.25) 0.010
on day 1

Airway pressure gradient ~ 1.09 (0.96-1.23) 0.178
on day 1

OR = odds ratio.

Pediatr Crit Care Med 2015; 16:e194-e200'

25
RECOMENDACIONES PARA LA PEEP
* En SDRAP moderado con PEEP < 10: Sp02 92%-95%
* En SDRAP severo con PEEP optimizado >10: Sp02 88%-92%
* En SDRAP moderado a severo, considerar hipercapnia permisiva para
minimizar el Daifo Pulmonar Inducido por la Ventilacion Mecdnica
(pH 7,2-7,30)
26

13
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40
35
AP 15 anbh,O
30
- Ihe post RM
ABG
i 25 Cdyn
20
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10
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TABLE 2— Ventilatory Parameters at Baseline and 1 hr After RM (RM-1 hr)

Pediatric Pulmonology 48:1135-1143 (2013)

Respiratory and Hemodynamic Effects of a Stepwise
Lung Recruitment Maneuver in Pediatric ARDS:
A Feasibility Study

Pablo Cruces, mp,'? Alejandro Donoso, wo,"? Jorge Valenzuela, crnr,’
and Franco Diaz, mp'?**

Baseline RM-1 hr
Pa0,/FIO,, median (IQR) 117 (96-139) 164 (141-197) P < 001
PaCO, (mmHg), median (IQR) 57 (41-66) 54 (39-66) P =04
Cayn (mliemH,0/kg), median (IQR) 0.48 (0.41-0.68) 0.6 (0.49-0.80) P < 001
Vy (mL), mean £ SD 82+ 25 9.6+ 25 P < 001
PEEP (cmH,0), Mean + SD 84+ 11 100 +03 P < 001
Driving pressure (¢cmH,0), Mean + SD 175 £20 163 £ 29 P=015
FIO; (%), Mean + SD 71 (54-100) 60 (50-84) P = 0036

Cayn, dynamic lung compliance; V. tidal volume; PEEP, positive end-expiratory pressure.
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Positive End-Expiratory Pressure Lower Than the ARDS Network
Protocol Is Associated with Higher Pediatric Acute Respiratory
Distress Syndrome Mortality

Robinder G. Khemani'?, Kaushik Parvathaneni'®, Nadir Yehya®, Anoopindar K. Bhalla'?, Neal J. Thomas®, and
Christopher J. L. Newth'?

American Journal of Respiratory and Critical Care Medicine Volume 198 Number 1 | July 1 2018
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31
— 30 Assess lung recruitment
9\, 6 mUkg Do compliance, oxygenation,
JE: 6 mU/kg Drivi and/or dead space improve with | PEEP?
Non-
z 2 6 recruitable|  [Recruitable| rving \
E ik (1 Crs)
- Injury Benefit
S 10 > > More Less
g Benefit Injury aggresive aggresive
o PEEP PEEP
strategy strategy
0 . Fig. 2. PEEP titration based on lung recruitability.
lower _____ Higher
PEEP PEEP
,
A PIM-PEEP < 10 cmH20 pulmén sano
Intensive Care Med (2017) 43:1764—-1780
32
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Otras recomendaciones

33

7

- eSS

Figura 4. La laringe del adul-
to tiene forma cilindrica y la
del nifio de embudo. En me-
nores de ocho afios, esta dife-
rencia permite la intubacién
con cénulas sin globo por el selo
.. fisiologico que ejerce el carti-
i : lago cricoides.

ANESTHESIOLOGY

The Journal of
THE AMERICAN SOCIETY OF ANESTHESIOLOGISTS, INC.

Volume 12 JuLy, 1951 Number 4

SOME ANATOMIC CONSIDERATIONS OF THE .INFANT
LARYNX INFLUENCING ENDOTRACHEAL
ANESTHESIA®

Jasus E. Ecxexuore, M.D,

Philadelphia, Pennsylvania
Received for publication Octaber 10, 1960
Tuz technic of isteri hy
and children is being employed with i a nes-
thesiologists trained in iatric anesthesin are more often than not
likely to consider this technic the one of choice for gencral ancsthesia.
Leigh and Belton (1) mentioned using the endotracheal route in over
50 per cent of their anestbesias. At the Children’s Hospital of Phila-
delphia the method is used in over 65 per cent of all nnesthesias. There
the technic is employed moxt often with the newborn (98 per cent of all
infants two weekx of age or less) and somewhat less fregufeully.wilh

DY SRR Ny

ic agents to infants
Al

o A b iod

fmm $hand 6
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Anesthesiology 2003; 98:41-5 © 2003 Ametican Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc

Developmental Changes of Laryngeal Dimensions in
Unparalyzed, Sedated Children

Ronald S. Litman, D.O.,* Eric E. Weissend, M.D.,T Dean Shibata, M.D.,T Per-Lennart Westesson, M.D., Ph.D., D.D.S.§

2
Transyerse: ’
wacheal 10
diemeter
(m) -
o T T T
Y
15
AP
tracheal 10
cGameter !
(m) | —
N L

Vocal Subgottic Cricoid
conds lewe! cartilage

35

Uso de TET con cuff

Table 6 Stridor rates per age group. NS, not significant

Age groups Cuffed tubes Stridor (n) UncufTed Stridor (n)
(fingl) (n) tubes (final)
(n)
All (A-D) 1197 53 (44%) 1049 49 (4.7%)™
A:0to <8 326 9(28%) 298 14 (4.7%)™
months
B: 810 <18 247 15(61%) 234 8 3.4%)™
months
C: 1810 <36 311 15 (48%) 266 17 (6.4%)™
months
D: 3610 <60 313 14 (48%) 251 10 (4.0%)™
months

Weiss, et al Br J Anaesth 2009; 103:867-873
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Asincronia Paciente
Ventilador

Trigger delay : 9 % (7-14)

Premature trigger : 1% (1-3)

/‘ Cycling-off delay : 6 % (3-11)

Synchrony \

73 % (61-78) Wasted efforts: 1 % (0-5)
Autotriggered breaths : 2 % (0-3)

Double triggered breaths : 0 % (0-1)

Fig.2 Contribution of the different types of asynchrony in the total time spent in conflict with the ventilator

Mortamet et al. Ann. Intensive Care (2017) 7:122
https://doi.org/10.1186/513613-017-0344-8

Caracteristicas de los pacientes

Edad (m)

Tamafio TET

TET con cuff

PSV

% tpo < 39 %
asincronia
n=25

14 (2-40)

4,0(3,5-4,5)

17 (68%)

10 (40 %)

% tpo >39 %
asincronia
n=9

2(1-3)

3,5(3,5-3,5)

2 (22%)

0 (0%)

Valor de p

0,007

0,013

0,019

0,034
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