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FISIOLOGIA DURANTE CIRUGIA TORACICA

INDICACIONES

* Tumores pulmonares/broncotraqueales Cirugia reduccion de volumen

* Tumores mediastinicos * Traumas toracicos

* Biopsias * Simpactectomia por hiperhidrosis
* Pleurodesis quimica/mecanica * Cirugia diafragmatica

e Cirugias de pared costal » Elastofibromas

* Fistulas broncopleurales
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FISIOLOGIA DURANTE CIRUGIA TORACICA

INDICACIONES

* Tumores pulmonares/broncotraqueales Cirugia reduccion de volumen

* Tumores mediastinicos * Traumas toracicos

* Biopsias * Simpactectomia por hiperhidrosis
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* Fistulas broncopleurales

DECUBITO VENTILACION
LATERAL UNIPULMONAR
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FISIOLOGIA DURANTE CIRUGIA TORACICA

DECUBITO LATERAL

Decubito lateral
Induccidon anestésica

Bloqueo neuromuscular

Ventilacidn con presion positiva

* Ascenso de visceras abdominales, mas
llamativo en hemidiafragma inferior
(pulmodn ventilado)

e Caida de mediastino hacia pulmoén
ventilado

» J ] Capacidad Residual Funcional

* Alteracion del cociente V/Q (pulmdn
declive mas perfundido pero peor
ventilado que el proclive en anestesia
general)
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FISIOLOGIA DURANTE CIRUGIA TORACICA

DECUBITO LATERAL

PACEMNTE DESPERTO

PACIENTE ANESTESIADO
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Buena ventilacion Mala ventilacion

Mala perfusion

v/Q>1

Buena perfusion

v/Q<1
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Pulmdn declive (ventilado) I

Buena ventilacion Mala ventilacion

Mala perfusion

v/Q>1

Buena perfusion

v/Q<1
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FISIOLOGIA DURANTE CIRUGIA TORACICA

VENTILACION UNIPULMONAR

I Pulmodn proclive I

Shunt derecha-izquierda
No ventilado ‘ ‘ ‘ HIPOXEMIA ‘

(40-50 %)
Si perfundido
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FISIOLOGIA DURANTE CIRUGIA TORACICA

VENTILACION UNIPULMONAR

I Pulmén proclive I

Shunt derecha-izquierda
No ventilado ‘ (20-30 %) ‘ ‘ HIPOXEMIA ‘

Si perfundido I

VASOCONSTRICCION PULMONAR HIPOXICA (VPH)
(mecanismo de Euler-Liljestrand)
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FISIOLOGIA DURANTE CIRUGIA TORACICA

VENTILACION UNIPULMONAR

I Pulmén proclive I

Shunt derecha-izquierda
No ventilado ‘ (20-30 %) ‘ ‘ HIPOXEMIA ‘
Si perfundido I

VASOCONSTRICCION PULMONAR HIPOXICA (VPH)
(mecanismo de Euler-Liljestrand)

Inhiben VPH Aumentan flujo al pulmdn no ventilado
e HTP * Aumento de presiones en via aérea (PEEP y
* Hipocapnia con alcalosis autoPEEP)
* Hipotermia * FiO, bajas
* Vasodilatadores * Vasoconstrictores

* Inhibidores fosfodiesterasa
* Agonistas B-adrenérgicos
* Antagonistas Ca

* Anestésicos inhalados
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FISIOLOGIA DURANTE CIRUGIA TORACICA

VENTILACION UNIPULMONAR

Volumen corriente 4-6 mL/kg

Frecuencias respiratorias altas para mantener VM
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FISIOLOGIA DURANTE CIRUGIA TORACICA

VENTILACION UNIPULMONAR

Volumen corriente 4-6 mL/kg

Frecuencias respiratorias altas para mantener VM

! !

Relacion I:E corta Relacion I:E larga
Auto-PEEP Presiones altas
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FISIOLOGIA DURANTE CIRUGIA TORACICA

VENTILACION UNIPULMONAR

Volumen corriente 4-6 mL/kg

Frecuencias respiratorias altas para mantener VM

! !

HIPERCAPNIA PERMISIVA

(pH > 7.2)
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RESECABILIDAD Y OPERABILIDAD

Resecabilidad Operabilidad
Posibilidad de resecar el tumor Posibilidad de tolerar la anestesia
con un resultado oncoldgico (ventilaciéon unipulmonar) y la
aceptable reseccion permanente de una

parte del parénquima pulmonar
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

=

Diagnosis and Management of Lung
Cancer, 3rd ed: American College of
Chest Physicians Evidence-Based

Clinical Practice Guidelines

EXECUTIVE COMMITTEE:

W. Michael Alberts, MD, MBA, FCCP, Chair
Frank C. Detterbeck, MD, FCCP, Vice-Chair
Doreen J. Addrizzo-Harris, MD, FCCP, Liaison

Guidelines Oversight Committee

American College of Chest Physicians

European Respiratory Society
European Society of Thoracic Surgery
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ERS/ESTS clinical guidelines on fitne
radical therapy in lung cancer patients
(surgery and chemo-radiotherapy)

A. Brunelli*, A. Charloux*, C.T. Bolliger, G. Rocco, J-P. Sculier, G. Varela, M. Licker,
M.K. Ferguson, C. Faivre-Finn, R.M. Huber, E.M. Clini, T. Win, D. De Ruysscher and
L. Goldman on behalf of the European Respiratory Society and European Society of
Thoracic Surgeons joint task force on fitness for radical therapy
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

ERS/ESTS clinical guidelines on fif!
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

VALORACION CARDIOLOGICA VALORACION RESPIRATORIA

Cardiac assessment:
RCRI >2 or: low risk or L FEV1 , Both
1) Any cardiac condition . treated patient DLco >80%
requiring medications g;]sto_ry | inati (fig- 1) |
" < ysical examination .
ii:dr;ﬂe;vr:y suspected cardiac | Bascline ECG Either one <80%
3) Inability to climb two flights Calculate RCRI
of stairs E ise testi
xercise testin
<35% or —— Peak Voot 99— <75% or —
<10 mL-kg-'-min-1 | 2 <20 mLkg-"-min-1
35-75% or
Cardiac consultation with noninvasive 10-20 mL kg min"!
cardiac testing treatments as per
AHA/ACC guidelines Spift function
ppo-FEV1  +—Both >30%
ppo-DLco
Need for coronary RCRI [2] At least one <30%
intervention Y High risk surgery (including
(CABG or PCI) lobectomy or pneumonectomy)
Continue with ongoing cardiac care Ischaemic heart disease (prior <35% or ——| ppo-peak Voo
Institute any needed new medical myocardial infarction, angina <10 mL-kg-1-min-1 |
interventions (i.e. beta-blockers, pectoris) >35% or
anticoagulants or statins) Heart fallure =10 mL-kg‘* min-"
Insulin-dependent diabetes A2 4 l
A y v
Previous stroke of TIA Lobectomy or Resection up to Resection
Creatinine 22 mg-dL-" pneumonectomy lculated extent
v v Ad are usually Calculated exten up to
Postpone surgery Lung function tests not recommended. pneumonectomy
for 26 weeks (fig. 2) Consider other optionsT
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

VALORACION CARDIOLOGICA

RCRI>2or:
1) Any cardiac condition
requiring medications
2) Anewly suspected cardiac
condition

3) Inability to climb two flights
of stairs

I Anamnesis, ECG y RCRI (Lee modificado) I

| Physical examinatio
| Baseline ECG

Cardiac consultation with noninvasive
cardiac testing treatments as per
AHA/ACC guidelines

Need for coronary
intervention
(CABG or PCI)

RCRI [2] \
Y High risk surgery (including
lobectomy or pneumonectomy)

Continue with ongoing cardiac care

Institute any needed new medical
interventions (i.e. beta-blockers,
anticoagulants or statins)

Ischaemic heart disease (prior
myocardial infarction, angina
pectoris)

Heart failure
Insulin-dependent diabetes

Previous stroke of TIA
\Creaiinine 22 mg-dL-!
v v

Postpone surgery Lung function tests \/
for 26 weeks (fig. 2)
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

VALORACION CARDIOLOGICA

@ VALORACION CARDIOLOGICA

1) Any cardiac condition

I Anamnesis, ECG y RCRI (Lee modificado) I

requiring medications HlS[O_fy o
2) Anewly suspected cardiac < Physg:al examination
condition Baseline ECG

3) Inability to climb two flightg Calculate RCRI

of stairs

RCRI > 2

Cardiopatia con medicacion

Nueva cardiopatia no conocida
Incapacidad para subir 2 pisos (4 METS)

ardiac consultation with noninvasive
cardiac testing treatments as per

Need for coronary
intervention
(CABG or PCI)

RCRI [2]
High risk surgery (including
lobectomy or pneumonectomy)

Continue with ongoing cardiac care

Institute any needed new medical
interventions (i.e. beta-blockers,
anticoagulants or statins)

Ischaemic heart disease (prior
myocardial infarction, angina
pectoris)

Heart failure
Insulin-dependent diabetes 7
Previous stroke of TIA CAR D I O LOG O
Creatinine 22 mg-dL-1
A4 v
Postpone surgery Lung function tests
for 26 weeks (fig. 2)
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

VALORACION CARDIOLOGICA

@ VALORACION CARDIOLOGICA

RCRI>2or:
1) Any cardiac condition

I Anamnesis, ECG y RCRI (Lee modificado) I

requiring medications HIStD_I'Y o
2) Anewly suspected cardiac < Phy5|_ca| examination
condition Baseline ECG

3) Inability to climb two flights Calculate RCRI

of stairs

RCRI =2
Cac ot i i Cardiopatia con medicacion

AHAACC guidelines Nueva cardiopatia no conocida
Incapacidad para subir 2 pisos (4 METS)

Need for coronary
intervention
(CABG or PCI)

RCRI [2]
High risk surgery (including
lobectomy or pneumonectomy)

Continue with ongoing cardiac care Ischaemic heart disease (prior

myocardial infarction, angina
pectoris)

Heart failure

Insulin-dependent diabetes 7
Previous stroke of TIA CAR D I O LOG 0
il I Creatinine 22 mg-dL-1

A,

>

Postpone surgery Lung function tests
for 26 weeks ! (fig. 2)
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Institute any needed new medical
interventions (i.e. beta-blockers,
anticoagulants or statins)




RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

- VALORACION RESPIRATORIA
I ESPIROMETRIA SIMPLE I
Cardiac assessment:
low risk or FEV1 . Both
., ) ] . ) treated patient I DLco " >80%
Valora la funcion ventilatoria y de intercambio (. 1 B
Either one <80%
<35 ___ |Exercise testing| <759 -
FEVl y DLCO <1[)msLit/Er?-rrnir'r1 Peak| vo* <20 m-f_-skAgi-?-rmin-1
35-75% or
>80% predicho 10-20 mbghmin
Split function
ppo-FEV1  +—Both >30%
ppo-DLco

At least one <30%

<35% or ——| ppo-peak Voo

<10 mL-kg-1-min-1 |

>35% or
>10 mL-kg-":min-1
yvY l
A
Lobaclomy or Resection up to 4 Resection
pneumonectomy calculated extent
are usually
not recommended.
Consider other optionsT
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

VALORACION RESPIRATORIA

- VALORACION RESPIRATORIA
I ESPIROMETRIA SIMPLE I
Cardiac assessment:
low risk or FEV1 . Both
., ] ] . . treated patient I DLco " >80%
Valora la funcion ventilatoria y de intercambio (g 1) —
Either one <80%
<35 Exercise testing <759 -
FEVl y DLCO <10 m:li_skg-?-%in-1 Peak Vo# |54 mT_-sk/gu'?-rmin'1

35-75% or
<80% predicho >80% predicho 10-20 mL kg™ min*

Split function
ppo-FEV1  —Both >30%
f ppo-DLco
K At least cine <30%

<% or [ ppopeak Voy
<10 mL-kg-1-min-1 |
>35% or
$ = >10 mL kg :min-!
—2 Yy l
% 2 Lobectomy or Resection up to 8 R on
PRUEBA DE ESFUERZO | ¢ ,‘.‘ Preumonectomy calculated extent Pt
« c\-"‘ not recommended. pneumonectomy
CARDIOPULMONAR Consider other optionsT
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

VALORACION RESPIRATORIA

VALORACION RESPIRATORIA
I PRUEBA DE ESFUERZO CARDIOPULMONAR I
e Efme"t: FEV . Both
Valora la capacidad funcional integrada del R i ~80%
sistema cardiopulmonar Either one <60%
] <35% or Exercise testing| % or ——
VOZ max <10 m:ls-sk/g-hminTI Peak Vo' | a9 mT_-sk/g-ﬂ-min-1 I
35—7|5% or

>75% predicho oot
>20 ml—/kg/min Split function

ppo-FEV1  —Both >30%
ppo-DLco

At least one <30%

<35% or ——| ppo-peak Voo

<10 mL-kg-1-min-1 |

>35% or
>10 mL-kg-":min-1

Yy l
v
rl;:l?fni:r?;nc{oor; Resection up to Resection
P y calculated extent
are usually

not recommended.
Consider other optionsT
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

VALORACION RESPIRATORIA

VALORACION RESPIRATORIA
I PRUEBA DE ESFUERZO CARDIOPULMONAR I
S otk s;?me”t: FEV . Both
Valora la capacidad funcional integrada del e i 780%
sistema cardiopulmonar Filher one <80%
] <35% or Exercise testing <75% or ——
VOZ max I <10 m3L§k/g-1-min-1 <20 mT_-skg"-min*
35-75% or
. R 10-20 mL-kg-!-min-1
<35% predicho >75% predicho |
<10 mL/kg/min >20 mL/kg/min S FEVT | Both >30%
ppo-DLco

At least one <30%

<35% or ——| ppo-peak Voo

<10 mL-kg-1-min-1 |

>10 mL-kg-":min-1

>35% or
vY l
'Lobectom or Y Y v
/ y ; Resection up to

< pneumonecltlomy > calculated extent Rej:igon
are usua

I NO INTERVENIR I not recommerfded. pneumonectomy

Ssider other optiog
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

VALORACION RESPIRATORIA

VALORACION RESPIRATORIA
I PRUEBA DE ESFUERZO CARDIOPULMONAR I
Cardiac assessment:
low risk or FEV1 . Both
, reated patien DLco " >80%
VO, max T |

Either one <80%

35 - 75% predicho | sso o —|Prercisetesting] .
10 — 20 mL/kg/min <tomikgtmint | POV |20 mi'kgt min

|
35-75% or
l 10-20 mL-kg-!-min-1

Split function
ppo-FEV1 oth >30%
-DL.
FEV1 - ppo e
At least one <30%
DLCO - ppo !

VO, max — ppo <sstor | [ppo-pek Vo,

<10 mL-kg-1-min-1

|
>35% or

>10 mL-kg-":min-1
— Lobectomy or l - ¥
Valor predicho pneumonectomy cotited oytent Rej’;?ié‘“
Valor posop = X Segmentos posgx | areusualy pneumonectomy
Segmentos preqx Consider other options'
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

VALORACION RESPIRATORIA

VALORACION RESPIRATORIA
I PRUEBA DE ESFUERZO CARDIOPULMONAR I
Cardiac assessment:
low risk or FEV1 . Both
treated patient DLco " >80%
VO, max — ppo FEV1 - ppo (fig. 1) |

DLCO — ppo Either oie <80%

<35% predicho . .
<10 mL/kg/min <30% predicho

<35%or — Ex;r;:;ie&ce)sgng — <75%or —
<10 mL-kg-'-min-1 2 <20 mL-kg-!-min-’

I
35-75% or
10-20 mL-kg-!-min-1

Split function
ppo-FEV1  +—Hbth >30%
ppo-DLco

At least one <30%

<10 mL-kg-1-min |
>35% or
>10 mL-kg-":min-1
vY l
y
NO INTERVENIR Lobeclomy o Resectionup 0 | [ Resecton
pneumonectomy calculated extent up to
are usually = P
not recommended. pneumonectomy
Consider other options'll
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RESECABILIDAD Y OPERABILIDAD

OPERABILIDAD

TECNICAS COMPLEMENTARIAS

pao, y paCo, Predictor incierto
Test 6 min marcha Resultados contradictorios
Test lanzadera >400 m = >15 mLO,/kg/min

Test subida de escaleras 5 pisos (22 m) = 15 mLO,/kg/min. 2 pisos = 12 mLO,/kg/min

Sp02 durante ejercicio Desaturacion >4% —> Test esfuerzo cardiopulmonar
Gammagrafia Para predecir funcién pulmonar residual. Desplazada por
(perfusion/ventilacion) los valores ppo y pruebas de imagen como TC
DLCO max éMejor predictor de complicaciones PO (>VO,max)? > Estudios
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OPERABILIDAD

pao,y paco, Predictor incierto
Test 6 min marcha Resultados contradictorios
Test lanzadera >400 m = >15 mLO,/kg/min

Test subida de escaleras

5 pisos (22 m) = 15 mLO,/kg/min. 2 pisos = 12 mLO,/kg/min

Sp02 durante ejercicio Desaturacion >4% - Test esfuerzo cardiopulmonar
Gammagrafia Para predecir funcién pulmonar residual. Desplazada por
(perfusion/ventilacion) los valores ppo y pruebas de imagen como TC
DLCO max éMejor predictor de complicaciones PO (>VO,max)? > Estudios
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OPERABILIDAD

pa0, y paCo, Si alterados

Predictor incierto ‘1’
Test 6 min marcha Resultados contraK

Test de esfuerzo
cardiopulmonar
0,/kg/min P

Test lanzadera

Test subida de escaleras

5 pisos (22 m) = 15 mLO,/kg/min. 2 pisos = 12 mLO,/kg/min

Sp02 durante ejercicio Desaturacion >4% - Test esfuerzo cardiopulmonar

Gammagrafia

Para predecir funcién pulmonar residual. Desplazada por
(perfusion/ventilacion)

los valores ppo y pruebas de imagen como TC

DLCO max

éMejor predictor de complicaciones PO (>VO,max)? > Estudios
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PREHABILITACION

Definicion

Conjunto de medidas realizadas

antes de la cirugia y orientadas a ?

mejorar el estado funcional vy ”
psicologico de los pacientes con la Q

finalidad de ayudarles a afrontar la

intervencion en las mejores 2 4
condiciones posibles y contribuir al ‘ /
proceso de recuperacion T m—
—~——
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PREHABILITACION

Definicion

Revista Espanola de Anestesiologia

Conjunto de medidas realizadas y Reanimacién

antes de la cirugia y orientadas a
mejorar el estado funcional y REVISION

psicologico de los pacientes con la Recomendaciones de la Sociedad Espafiola de Cirugia

finalidad de ayudarles 3 afrontar la Toracica y de la Sgccmn de Cf:rd1otorac1ca y .C1rug’1a
Vascular de la Sociedad Espafola de Anestesiologia,

intervencion en las mejores Reanimacion y Terapéutica del Dolor, para los

s o . T pacientes sometidos a cirugia pulmonar incluidos
condiciones pOSIbIeS Y contribuir al en un programa de recuperacion intensificada
proceso de recuperacion

www.elsevier.es/redar

I. Garutti*>":*, A. Cabaflero®, R. Vicente®, D. Sanchez, M. Granell¢, C.A. Frailef,

M. Real Navacerrada®, N. Novoa", G. Sanchez-Pedrosa?, M. Congregado’, A, Gomez/,
E. Mifana¥, P. Pifieiro?, P. Cruz?, F. de la Gala?, F. Quero', L.J. Huerta™,

M. Rodriguez", E. Jiménez®, L. Puente-MaestuP, S. Aragon®, E. Osorio-Salazar',

M. Sitges®, M.D. Lopez Maldonado®©, F.T. Rios<, J.E. Morales®, R. Callejas?,

S. Gonzalez-Bardancas', S. Botella“, M. Cortés?, M.J. Yepes, R. Iranzo" y J. Sayas®

Guidelines for enhanced recovery after lung surgery:
recommendations of the Enhanced Recovery After Surgery (ERAS®)
Society and the European Society of Thoracic Surgeons (ESTS)
Timothy J.P. Batchelor™*, Neil J. Rasburn®, Etienne Abdelnour-Berchtold®, Alessandro Brunelli9,

Robert ). Cerfolio®, Michel Gonzalez®, Olle Ljungqvist’, René H. Petersen, Wanda M. Popescu”,
Peter D. Slinger' and Babu Naidu/!
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Informacion
preoperatoria

Cese alcohol
Cese tabaco
\ ék _ i N

/’

Revista Espanola de Anestesiologia
y Reanimacion

www_elsevier.es/redar

REVISION

Recomendaciones de la Sociedad Espafiola de Cirugia
Toracica y de la Seccion de Cardiotoracica y Cirugia
Vascular de la Sociedad Espaiiola de Anestesiologia,
Reanimacién y Terapéutica del Dolor, para los
pacientes sometidos a cirugia pulmonar incluidos

en un programa de recuperacion intensificada \

Bebidas Soporte
. nutricional
carbohidratadas utriciona
Correccion anemia
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HOSPITAL GENERAL

UNIVERSITARI

VALENCIA

Servicio de Anestesia
Reanimacion y Tratamiento del Dolor
HOSPITAL GENERAL UNIVERSITARIO VALENCIA

PROGRAMA DE RECUPERACION
INTENSIFICADA EN CIRUGIA TORACICA
INTERES ESPECIAL EN PACIENTE
ONCOLOGICO Y ANCIANO

DR. JOSE TATAY VIVO (FEA)
MIR CARMEN ANDREA SANCHIS VERYSER (R4)

SARTD-CHGUYV Sesion de formacion continuada
Valencia 15 de Septiembre 2020
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PREHABILITACION

ENTRENAMIENTO FiSICO

. cancers ﬁn\nfy
Review

Systematic Review and Meta-Analysis of
Randomized, Controlled Trials on Preoperative
Physical Exercise Interventions in Patients with
Non-Small-Cell Lung Cancer

Ilem D. Rosero ', Robinson Ramirez-Vélez ', Alejando Lucia 2**, Nicolas Martinez-Velilla !¢,
Alejandro Santos-Lozano 25, Pedro L. Valenzuela (2, Idoia Morilla ! and Mikel Izquierdo '+4*

@ Meta-analisis
676 participantes

1-4 semanas

1-3 sesiones/semana
Intensidad moderada
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. cancers MbPY)
Review

Systematic Review and Meta-Analysis of
Randomized, Controlled Trials on Preoperative

Physical Exercise Interventions in Patients with
Non-Small-Cell Lung Cancer

Ilem D. Rosero ', Robinson Ramirez-Vélez ', Alejando Lucia 2**, Nicolas Martinez-Velilla !¢,
Alejandro Santos-Lozano 25, Pedro L. Valenzuela (2, Idoia Morilla ! and Mikel Izquierdo '+4*

@ Meta-analisis f Distancia recorrida

676 participantes -
P P t VO, max
1-4 semanas ‘ Disnea
1-3 sesiones/semana
Intensidad moderada ‘ Complicaciones posoperatorias
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Journal Pre-proof

Exercise and lung cancer surgery: A systematic review of
randomized-controlled trials

1-8 semanas Caroline Himbert, Nicole Klossner, Adriana M. Coletta, Christopher
A. Barnes, Joachim Wiskemann, Paul C. LaStayo, Thomas K.
5-7 sesiones/semana Varghese Jr., Cornelia M. Ulrich

Supervisadas en hospital y
no supervisadas en casa

Entrenamiento aerdbico y de resistencia
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EVIDENCIA

Journal Pre-proof

Oncology

Hemalology
Exercise and lung cancer surgery: A systematic review of
randomized-controlled trials

1-8 semanas Caroline Himbert, Nicole Klossner, Adriana M. Coletta, Christopher
A. Barnes, Joachim Wiskemann, Paul C. LaStayo, Thomas K.
5-7 sesiones/semana Varghese Jr., Cornelia M. Ulrich

Supervisadas en hospital y
no supervisadas en casa

Entrenamiento aerdbico y de resistencia

Conclusidn: programas de 1-2 semanas pueden tener repercusion positiva en la

funcion pulmonar y fisica, asi como en la estancia hospitalaria, complicaciones y
recuperacion posoperatorias
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» Reduccioén de las complicaciones posoperatorias (~ 60%)

» Reduccidn estancia hospitalaria (~ 4 dias)

» Mejoria de la funcion pulmonar (FEV1 y VO, max), capacidad fisica (6MM) y fuerza
muscular
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EVIDENCIA

» Reduccién de las complicaciones posoperatorias (~ 60%)
» Reduccidn estancia hospitalaria (~ 4 dias)

» Mejoria de la funcion pulmonar (FEV1 y VO, max), capacidad fisica (6MM) y fuerza
muscular

Contents lists available at ScienceDirect .
SURGIAL

Surgical Oncology

journal homepage: www.elsevier.com/locate/suronc

Review

Exercise intervention for patients surgically treated for Non-Small Cell @Cmmrk

Short-term preoperative high-intensity interval training in patients awaiting lung cancer Lung Cancer (NSCLC): A systematic review
surgery: a randomized controlled trial

Katy Crandall *, Roma Maguire °, Anna Campbell ¢, Nora Kearney ?

e et e e e e es e | | Two-Week Multimodal Prehabilitation Program
Improves Perioperative Functional Capability in

PI: $1556-0864(16)31075-9 Patients Undergoing Thoracoscopic Lobectomy for

pok 101016/} jtho.2018.09.125 Lung Cancer: A Randomized Controlled Trial

Reference: JTHO 353
Zijia Liu, MD,* Tian Qiu, MD,* Lijian Pei, MD,* Yuelun Zhang, PhD,t Li Xu, MD,*
Yushang Cui, MD,# Naixin Liang, MD,+ Shanging Li, MD,+ Wei Chen, MD,§ and Yuguang Huang, MD*

To appear in:  Journal of Thoracic Oncology
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EVIDENCIA

» Reduccién de las complicaciones posoperatorias (~ 60%)
» Reduccidn estancia hospitalaria (~ 4 dias)

» Mejoria de la funcion pulmonar (FEV1 y VO, max), capacidad fisica (6MM) y fuerza
muscular I

Contents lists available at ScienceDirect S
SURGICAL

Functional and postoperative outcomes after preoperative
exercise training in patients with lung cancer: a systematic
review and meta-analysis

Surgical Oncology

journal homepage: www.elsevier.com/locate/suronc

Raquel Sebio Garcia**, Maria Isabel Yarez Brage®, Esther Giménez Moolhuyzen-, ) ) )
Catherine L. Granger and Linda Denehy? itervention for patients surglgally treated for Non-Small Cell @Cmmrk
rorrgcarcer (NSCLC): A systematic review

Short-term preoperative high-intensity interval training in patients awaiting lung cancer
surgery: a randomized controlled trial

Katy Crandall *, Roma Maguire °, Anna Campbell ¢, Nora Kearney ?

e et e e e e es e | | Two-Week Multimodal Prehabilitation Program
Improves Perioperative Functional Capability in

PI: $1556-0864(16)31075-9 Patients Undergoing Thoracoscopic Lobectomy for

pok 101016/} jtho.2018.09.125 Lung Cancer: A Randomized Controlled Trial

Reference: JTHO 353
Zijia Liu, MD,* Tian Qiu, MD,* Lijian Pei, MD,* Yuelun Zhang, PhD,t Li Xu, MD,*
Yushang Cui, MD,# Naixin Liang, MD,+ Shanging Li, MD,+ Wei Chen, MD,§ and Yuguang Huang, MD*

To appear in:  Journal of Thoracic Oncology
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» Reduccién de las complicaciones posoperatorias (~ 60%)
» Reduccidn estancia hospitalaria (~ 4 dias)

» Mejoria de la funcion pulmonar (FEV1 y VO, max), capacidad fisica (6MM) y fuerza

muscular | p———————— -
European Journal of Surgical Oncology /N
Functional and postoperative outcomes after preoperative oA SR SR S0 iy
exercise training in patients with lung cancer: a systematic Review Arice
reView and meta_ana]ysis lf-:axsileclxse prehabilitation in lung cancer: Getting stronger to recover
Raquel Sebio Garcia**, Maria Isabel Yarez Brage®, Esther Giménez Moolhuyzen-, ) /L\élrc:n;\(‘)m;ccl[[:lomlufl\ Icséﬁ?:;gcc‘:\:s:ltﬁln [-*-f'&‘fﬁft‘&fiﬁi‘l?;é’éﬁ?f‘&féﬁii‘c“iﬁiigua 5
Catherine L. Granger“ and Linda Denehy“ \terventiorny Sara Pilotto Massn.mo Lanza- *“, Maurizio Valentino Infante "~
Short-term preoperative high-intensity interval training in patients awaiting lung cancer LIS aliier (NSCLC): A systematic review
surgery: a randomized controlled trial Katy Crandall *, Roma Maguire °, Anna Campbell ¢, Nora Kearney ?
Marc Licker, Wolfram Karenovics, John Diaper, Isabelle Frésard, Frédéric Triponez, - H HH H
Christoph Ellenberger, Racul Schorer, Bengt Kayser, Pierre-Olivier Bridevaux Two Week Ml_'IItImOd.aI Prehab_ll Itatlon Pr()_g_rarr_‘
Improves Perioperative Functional Capability in
P $1556-0864(16)31075-9 Patients Undergoing Thoracoscopic Lobectomy for
bor: 10.10181}jtho.2016.09.125 Lung Cancer: A Randomized Controlled Trial
Reference: JTHO 353
Zijia Liu, IVID,* Tian Qiq,_MDI* Lijian Pei, MD,* .Yuelt_,ln Zhang, I_:’hD,'l' Li Xu, MD,*
To appearin:  Journal of Thoracic Oncology Yushang Cui, MD,# Naixin Liang, MD,+ Shanging Li, MD,+ Wei Chen, MD,§ and Yuguang Huang, MD*
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» Reduccién de las complicaciones posoperatorias (~ 60%)
» Reduccidn estancia hospitalaria (~ 4 dias)

» Mejoria de la funcion pulmonar (FEV1 y VO, max), capaudad fisica (6MM) y fuerza
muscular | S eeieeeenseenw

Functional and postoperative outcomes after preoperative

Contents lists available at ScienceDirect m

European Journal of Surgical Oncology

journal homepage: www.ejso.com

exercise training in patients with lung cancer: a systematic Review Anice
review and meta_ana]ysis lfi(:(sigilse prehabilitation in lung cancer: Getting stronger to recover

. . . .~ _ Alice Avancini ™', Alessandro Cavallo ™', llaria Trestini ¢, Daniela Tregnago ©,
Raq uel Sebio Garcia**, Maria Isabel Yanez Brage". Esther Giménez M00|huy28n°, Lorenzo Belluomini ¢, Ernesto Crisafulli ¢, Claudio Micheletto ¢, Michele Milella ¢,

. . 1 Sara Pilotto “*, Massimo Lanza ”?, Maurizio Valentino Infante *
Catherine L. Granger® and Linda Denehy* iterventio
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Short-term preoperative high-intensity interval training in patients awaiting lung c3

surgery: a randomized controlled trial . . . . i

= Preoperative exercise therapy in surgical care: a W o
Marc Licker, Wolfram Karenovics, John Diaper, Isabelle Frésard, Frédéric Tripon 7’\" 7’“’ 7“' *
Christoph Ellenberger, Raoul Schorer, Bengt Kayser, Pierre-Olivier Bridevaux SCOp'Ing I'EW EW

Sjaak Pouwels MD (Doctor)*"*, David Hageman MD (Doctor)®®,

PII: $1556-0864(16)31075-9 Lindy N.M. Gommans MD, PhD (Doctor) , Edith M. Wllhgendael MD, PhD (Doctor)¢,
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» Reduccién de las complicaciones posoperatorias (~ 60%)

» Reduccidn estancia hospitalaria (~ 4 dias)

» Mejoria de la funcion pulmonar (FEV1 y VO, max), capacidad fisica (6MM) y fuerza

muscular I e
European Journal of Surgical Oncology
Functional and postoperative outcomes after preoperative oA SamADNE IS
exercise training in patients with lung cancer: a systematic Review Arice
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Catherine L. Granger“ and Linda Denehy“ [te[;\i?glrt‘iop\ Sa;a Pilotto **, Massn.mo Lanza- *“, Maurizio Valentino Infante "~
Short-term preoperative high-intensity interval training in patients awaiting lung ¢ *
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Patients with poor baseline CCR
. . . ORIGINAL ARTICLE
Walklng capacity are most likely Effectiveness of incentive spirometry in patients
improve their functional status following thoracotomy and lung resection including
with multimodal prehabilitation those at hlgh risk for developing pulmonary
complications
Enrico M. Minnella, MD,** Rashami Awasthi, BSc,* Chelsia Gillis, RD, MSc,aJulio E. Fiore, Jr, l"h[),b L .23 vetiasia ] 5 3 i 3
A. Sender Liberman, MD.” Patrick Charlebois, MD.” Barry Stein, MD.” Paula Agostini,” Babu Naidu, Hayle¥ Cieslik," Richard Steyn,” Pala Babu Rajesh,
Guillaume Bousquet-Dion, MD,* Liane . Feldman, MD,” and Francesco Carli, MD, MPhil,* Montreal, Ehab Bishay,> Maninder Singh Kalkat,® Sally Singh*
Quebec, Canada, and Milan, Italy
— Mayor mejoria en 6MM en pacientes con — Espirometria incentivada

peores niveles basales .
— Menos complicaciones en

— Sin diferencia en complicaciones pacientes de alto riesgo (edad 2 75
anos, ASA 2 lll, EPOC, fumadores,

— Recuperacidn de los niveles basales a IMC > 30)

pesar de la mayor mejoria
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EVIDENCIA
Patients with poor baseline CCR
. _ . ORIGINAL ARTICLE
Walklng capacity are most likely te Effectiveness of incentive spirometry in patients
lmprove their functional status following thoracotomy and lung resection including
with multimodal prehabilitation those at hlgh risk for developing pulmonary
complications
Enrico M. Minnella, MD,** Rashami Awasthi, BSc,* Chelsia Gillis, RD, MSc,” Julio F. Fiore, Jr, l’lll_)," . .1 23 ystian ] at 3 . 3
A. Sender Liberman, MD.” Patrick Charlebois, MD.” Barry Stein, MD.” Paula Agostini,” Babu Naidu, Hayleg Cieslik," Richard Steyn,” Pala Babu Rajesh,
Guillaume Bousquet-Dion, MD,” Liane S. Feldman, MD."” and Francesco Carli, MD, MPhil,* Montreal, Ehab BiShay,3 Maninder Slngh Kalkat, Sa“y Slngh4
Quebec, Canada, and Milan, Italy
— Mayor mejoria en 6MM en pacientes con — Espirometria incentivada

peores niveles basales .
— Menos complicaciones en

— Sin diferencia en complicaciones pacientes de alto riesgo (edad 2 75
anos, ASA 2 lll, EPOC, fumadores,

— Recuperacion de los niveles basales a IMC > 30)

pesar de la mayor mejoria

La prehabilitacion parece tener mayor beneficio en aquellos pacientes con
peores niveles basales de funcion respiratoria y tolerancia al ejercicio
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e i Sy oranaarrice|  — Compara funcidon pulmonar y capacidad fisica
Wit ST TS et it al ano entre prehab vs no prehab

Cite this article as: Karenovics W, Licker M, Elenberger C, Christodoulou M, Diaper J, Bhatia C et al. Short-term preoperative exercise therapy does not improve
long-term outcome after lung cancer surgery—a randomized controlled study. Eur J Cardiothorac Surg 2017; doi:10.1093/ejcts/ezx030.

— Reduccidn de la funciéon pulmonar similar en

Short-term preoperative exercise therapy does not improve am bO S gru pO S
long-term outcome after lung cancer surgery: a randomized
controlled study*

Wolfram Karenovics™*, Marc Licker®, Christoph Ellenberger”, Michel Christodoulou®, John Diaper®, - Red ucc i 6 n d e I d VOZ m éX S i m i I ar con res p e CtO
Chetna Bhatia®, John Robert®, Pierre-Olivier Bridevaux® and Frédéric Triponez* .
al preoperatorio

Two-Week Multimodal Prehabilitation Program

Improves Perioperative Functional Capability in — Los beneficios no se mantienen a largo plazo
Patients Undergoing Thoracoscopic Lobectomy for (>3 )
Lung Cancer: A Randomized Controlled Trial meses

Zijia Liu, MD,* Tian Qiu, MD,* Lijian Pei, MD,* Yuelun Zhang, PhD,t Li Xu, MD,*
Yushang Cui, MD,# Naixin Liang, MD,# Shanging Li, MD,¥ Wei Chen, MD,§ and Yuguang Huang, MD*
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Sy o G o Sy O (41718 omanaammce| - — Compara funcion pulmonar y capacidad fisica
Winner of the 2016 ESTS Brompton Prize al a ﬁo e nt re p r‘e ha b VS no p r'e h a b

Cite this article as: Karenovics W, Licker M, Edenberger C, Christodoulou M, Diaper ), Bhatia C et al. Short-term preoperative exercise therapy does not improve
long-term outcome after lung cancer surgery—a randomized controlled study. Eur ] Cardiothorac Surg 2017; doi:10.1093/ejcts/ezx030.

— Reduccion de la funcion pulmonar similar en

Short-term preoperative exercise therapy does not improve am bO S gru pO S
long-term outcome after lung cancer surgery: a randomized
controlled studyt
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Lung Cancer: A Randomized Controlled Trial meses
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Los programas de prehabilitacion NO parecen mejorar la capacidad
respiratoria y funcional a largo plazo (>3 meses)
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PREHABILITACION

ENTRENAMIENTO FiSICO

EVIDENCIA

» Mejora la capacidad fisica y pulmonar, pero no parece clara la reduccion de
complicaciones y mortalidad

Prehabilitation versus Rehabilitation ECA
A Randomized Control Trial in Patients Undergoing Cororectar - —
Resection for Cancer Two-Week Multimodal Prehabilitation Program | ECA
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PREHABILITACION

ENTRENAMIENTO FiSICO

EVIDENCIA

» Mejora la capacidad fisica y pulmonar, pero no parece clara la reduccion de
complicaciones y mortalidad

» Sin embargo parece que los pacientes de alto riesgo con capacidad deteriorada
si que podrian beneficiarse

Prehabilitation versus Rehabilitation ECA
A Randomized Control Trial in Patients Undergoing Cororectar - —
Resection for Cancer Two-Week Multimodal Prehabilitation Program | ECA
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DURACION

1 — 8 semanas (1 — 4 semanas)
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ENTRENAMIENTO FiSICO

DURACION ‘

FRECUENCIA ‘

1 — 8 semanas (1 — 4 semanas) 3 — 7 sesiones/semana (3 — 5 sesiones)
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PREHABILITACION

ENTRENAMIENTO FiSICO

DURACION ‘

FRECUENCIA ‘

1 — 8 semanas (1 — 4 semanas)

Resistencia aerdbica (30 — 40 min)
Ejercicios fuerza
Ejercicios respiratorios (inspiracion, tos)

3 — 7 sesiones/semana (3 — 5 sesiones)
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PREHABILITACION

ENTRENAMIENTO FiSICO

PROGRAMAS

DURACION ‘

FRECUENCIA ‘

1 — 8 semanas (1 — 4 semanas)

Resistencia aerdbica (30 — 40 min)
Ejercicios fuerza
Ejercicios respiratorios (inspiracion, tos)

3 — 7 sesiones/semana (3 — 5 sesiones)

SUPERVISION ‘

Por un fisioterapeuta/rehabilitador
En casa segun pautas

WD)
=
{Q =Y
:_r' :"r ., ., .
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PREHABILITACION

ENTRENAMIENTO FiSICO

PROGRAMAS

DURACION ‘

FRECUENCIA ‘

1 — 8 semanas (1 — 4 semanas)

Resistencia aerdbica (30 — 40 min)
Ejercicios fuerza
Ejercicios respiratorios (inspiracion, tos)

3 — 7 sesiones/semana (3 — 5 sesiones)

SUPERVISION ‘

Por un fisioterapeuta/rehabilitador
En casa segun pautas

e INTENSIDAD ‘
B 80 — 90% de carga maxima individualizada
{@ d =
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PREHABILITACION

ENTRENAMIENTO FiSICO

No se ha establecido un programa de ejercicio ideal debido a la heterogeneidad de los
utilizados en los estudios.

Sin embargo parece que los programas HIIT (* ejercicios de fuerza y espirometria
incentivada) ofrecen buenos resultados en poco tiempo.

>
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PREHABILITACION

ENTRENAMIENTO FiSICO

PROGRAMAS

Aerobic exercise Resistance exercise Borg scale score
Forms Warm-up actions: ankle raising, 4 actions using an elastic resist: band: 6 Zero exertion
static quadriceps contraction A. Standing shoulder press; Target muscle: deltoids, triceps brachii
Aerobic exercise: jogging, walking, cycling, etc., B. Standing curl; Target muscle: biceps brachii 7 Very easy
at patients’ discretion C. Standing pectoral press; Target muscle: pectoralis major

D. Dead Lift; Target muscle: muscles in back, lower limbs & gluteus 8 Minimal recognition of effort

Tighten your core with all the actions above

9 Very light (comfortable walking pace)

Frequency 3 times/week or more 2 times/week

10 Can just start to hear your breathing
Take a week plan for example: Aerobic—Resistance—Rest—Aerobic—Resistance—Aerobic—Rest

Duration 5 min warm-up+25 min aerobic exercise Actions A: 10-12 repetitions 1 Conversation is easy, you feel you could run for a while at this pace
i

& $rest for trin 12 | Light exertion

Repetition Actions B: 10-12 repetitions

times | restfor imin 1 set

Actions C: 10-12 repetitions
| restfor 1min

Actions D: 10-12 repetitions

13 Somewhat hard
3 sets in total, with an interval
of 2 min between each set 14 You can hear your breathing but you're not struggling

15 Hard. You can talk but not in full sentences.

Intensity Measure resting HR and calculate target HR Strat with the initial baseline strength (assessed by a doctor of physical
target HR = (220 - age -resting HR) x 70% + resting HR therapy after the baseline visit) 16 Hard work
At the end of the resistance exercise, make a reassessment by yourself:
Warm-up for 5 min If Borg scale score 13-16, take the initial baseline strength the next time; Very hard. Starting to get uncomfortable and tired
| no rest If Borg scale score<12, or you could complete 15 repetitions/action, then
Aerobic exercise (get target HR within the first 5 min) increased the strength of elastic resistance band the next time You can no longer talk because your breathing is heavy
Adjust speed by yourself according to target HR and Borg
scale score (maintaining target HR and Borg scale score 13- Very, very hard. Your body is screaming at you to stop
16. If target HR and Borg scale score are inconsistent, =
subject to target HR) Max exertion

Two-Week Multimodal Prehabilitation Program
Improves Perioperative Functional Capability in
Patients Undergoing Thoracoscopic Lobectomy for
Lung Cancer: A Randomized Controlled Trial

Zijia Liu, MD,* Tian Qiu, MD,* Lijian Pei, MD,* Yuelun Zhang, PhD,t Li Xu, MD,*
Yushang Cui, MD,# Naixin Liang, MD,# Shanqing Li, MD,# Wei Chen, MD,§ and Yuguang Huang, MD*
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PREHABILITACION

ENTRENAMIENTO FiSICO

PROGRAMAS

/ Aerobic exercise \ Resistance exercise Borg scale score

Forms 'arm-up actions: ankle raising, 4 acti using an elastic resist band: 6 Zero exertion
static quadriceps contraction A. Standing shoulder press; Target muscle: deltoids, triceps brachii
Aerobic exercise: jogging, walking, cycling, etc., B. Standing curl; Target muscle: biceps brachii 7 Very easy
at patients’ discretion C. Standing pectoral press; Target muscle: pectoralis major

D. Dead Lift; Target muscle: muscles in back, lower limbs & gluteus 8 Minimal recognition of effort

Tighten your core with all the actions above

9 Very light (comfortable walking pace)

Frequenc: 3 times/week or more 2 times/week

10 Can just start to hear your breathing
Take a week plan for example: Aerobic—Resistance—Restlf>Aerobic—Resistance—Aerobic—Rest

Duration 5 min warm-up+25 min aerobic exercise Actions A: 10-12 repetitions 1" Conversation is easy, you feel you could run for a while at this pace
& $ foet for Imin 12 | Light exertion
Repetition Actions B: 10-12 repetitions
times | restfor imin 1 set 13 Somaahiathard
Actions C:20:12 repetm?ns 3 sets in total, with an interval
| restfor imin of 2 min between each set 14 | You can hear your breathing but you're not struggling
Actions D: 10-12 repetitions
15 Hard. You can talk but not in full sentences.
Intensity Measure resting HR and calculate target HR Strat with the initial baseline strength (assessed by a doctor of physical
target HR = (220 - age -resting HR) x 70% + resting HR therapy after the baseline visit) 16 Hard work
At the end of the resistance exercise, make a reassessment by yourself:
Warm-up for 5 min If Borg scale score 13-16, take the initial baseline strength the next time; Very hard. Starting to get uncomfortable and tired
| no rest If Borg scale score<12, or you could complete 15 repetitions/action, then
Aerobic exercise (get target HR within the first 5 min) increased the strength of elastic resistance band the next time You can no longer talk because your breathing is heavy
Adjust speed by yourself according to target HR and Borg
scale score (maintaining target HR and Borg scale score 13- Very, very hard. Your body is screaming at you to stop
16. If target HR and Borg scale score are inconsistent, =
subject to target HR) Max exertion

Two-Week Multimodal Prehabilitation Program
Improves Perioperative Functional Capability in
Patients Undergoing Thoracoscopic Lobectomy for
Lung Cancer: A Randomized Controlled Trial

Zijia Liu, MD,* Tian Qiu, MD,* Lijian Pei, MD,* Yuelun Zhang, PhD,t Li Xu, MD,*
Yushang Cui, MD,# Naixin Liang, MD,# Shanqing Li, MD,# Wei Chen, MD,§ and Yuguang Huang, MD*
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PREHABILITACION

ENTRENAMIENTO FiSICO

PROGRAMAS

Aerobic exercise Resistance exercise Borg scale score
Forms Warm-up actions: ankle raising, 4 acti using an elastic resist band:
static quadriceps contraction A. Standing shoulder press; Target muscle: deltoids, triceps brachii
Aerobic exercise: jogging, walking, cycling, etc., B. Standing curl; Target muscle: biceps brachii
at patients’ discretion C. Standing pectoral press; Target muscle: pectoralis major

D. Dead Lift; Target muscle: muscles in back, lower limbs & gluteus
Tighten your core with all the actions above

9 Very light (comfortable walking pace)

Frequency 3 times/week or more 2 times/week I

10 Can just start to hear your breathing
Take a week plan for example: Aerobic—Resistance—Rest—Aerobic—Resistance—Aerobic—Rest

1 Conversation is easy, you feel you could run for a while at this pace

Duration 5 min warm-up+25 min aerobic exercise Actions A: 10-12 repetitions
i
& $rest for trin 12 | Light exertion
Repetition Actions B: 10-12 repetitions
times | restfor imin 1 set

13 Somewhat hard
Actions C: 10-12 repetitions

| restfor 1min
Actions D: 10-12 repetitions

3 sets in total, with an interjja
of 2 min between each set 14 You can hear your breathing but you're not struggling

15 Hard. You can talk but not in full sentences.

Intensity leasure resting HR and calculate target HR

target HR = (220 - age -resting HR) x 70% + resting HR

Strat with the initial baseline strength (assessed by a doctor of physical
therapy after the baseline visit) 16 Hard work
At the end of the resistance exercise, make a reassessment by yourtelf:
If Borg scale score 13-16, take the initial baseline strength the next tilje; e ard a gtoge omfortable and tired
Borg scale scores12, or you could complete 15 repetitions/action, th

ncreased the strength of elastic resistance band the next time 8 Ou €3 O longer taik because your brea g

Warm-up for 5 min
| no rest
Aerobic exercise (get target HR within the first 5 min)
Adjust speed by yourself according to target HR and Borg
scale score (maintaining target HR and Borg scale score 13,
16. If target HR and Borg scale score are inconsistg
bject to target HR)

o] Two-Week Multimodal Prehabilitation Program
Improves Perioperative Functional Capability in
Patients Undergoing Thoracoscopic Lobectomy for
Lung Cancer: A Randomized Controlled Trial

Zijia Liu, MD,* Tian Qiu, MD,* Lijian Pei, MD,* Yuelun Zhang, PhD,t Li Xu, MD,*
Yushang Cui, MD,# Naixin Liang, MD,# Shanqing Li, MD,# Wei Chen, MD,§ and Yuguang Huang, MD*
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PREHABILITACION

ENTRENAMIENTO FiSICO

PROGRAMAS

Aerobic exercise Resistance exercise Borg scale score
Forms Warm-up actions: ankle raising, 4 agfions using an elastic resistance band: 6 Zero exertion
static quadriceps contraction Standing shoulder press; Target muscle: deltoids, triceps brac!
Aerobic exercise: jogging, walking, cycling, etc., . Standing curl; Target muscle: biceps brachii 7 Very easy
at patients’ discretion C. Standing pectoral press; Target muscle: pectoralis major

D. Dead Lift; Target muscle: muscles in back, lower limbs & gluteus Minimal recognition of effort

Tighten your core with all the actions above

Very light (comfortable walking pace)

Frequency 3 times/week or more 2 times/week

1 Can just start to hear your breathing
Take a week plan for example: Aerobic—Resistance—Reft—Aerobic—Resistance—Aerobic—Rest

Duration 5 min warm-up+25 min aerobic exercise Actions A: 10-12 repetitions Conversation is easy, you feel you could run for a while at this pace
i

& $ foet for Imin 2 | Light exertion

Repetition Actions B: 10-12 repetitions

times | restfor imin 1 set

13 Somewhat hard
ions C: 10-12 repetitions

| restfor 1min
Action: 10-12 repetitions

3 sets in total, with an interv
of 2 min between each & 14 You can hear your breathing but you're not struggling

15 Hard. You can talk but not in full sentences.

Intensity Measure resting HR and calculate target HR Strat with the initia trength (a: a doctor of physical
target HR = (220 - age -resting HR) x 70% + resting HR therapy after the baseline visit) 16 Hard work
At the end of the resistance exercise, make a reassessment by yourself:
Warm-up for 5 min If Borg scale score 13-16, take the initial baseline strength the next time; Very hard. Starting to get uncomfortable and tired
| no rest If Borg scale score<12, or you could complete 15 repetitions/action, then
Aerobic exercise (get target HR within the first 5 min) increased the strength of elastic resistance band the next time You can no longer talk because your breathing is heavy
Adjust speed by yourself according to target HR and Borg
scale score (maintaining target HR and Borg scale score 13- Very, very hard. Your body is screaming at you to stop
16. If target HR and Borg scale score are inconsistent, =
subject to target HR) Max exertion

Two-Week Multimodal Prehabilitation Program
Improves Perioperative Functional Capability in
Patients Undergoing Thoracoscopic Lobectomy for
Lung Cancer: A Randomized Controlled Trial

Zijia Liu, MD,* Tian Qiu, MD,* Lijian Pei, MD,* Yuelun Zhang, PhD,t Li Xu, MD,*
Yushang Cui, MD,# Naixin Liang, MD,# Shanqing Li, MD,# Wei Chen, MD,§ and Yuguang Huang, MD*
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ENTRENAMIENTO FiSICO

‘ EJERCICIOS RESPIRATORIOS ‘

10 min

L 2 veces/dia
Ejercicio de tos o
Diario

Inspirometria incentivada

Hinchar un globo
Two-Week Multimodal Prehabilitation Program
Improves Perioperative Functional Capability in
Patients Undergoing Thoracoscopic Lobectomy for
Lung Cancer: A Randomized Controlled Trial
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Yushang Cui, MD,# Naixin Liang, MD,$ Shangqing Li, MD,} Wei Chen, MD,§ and Yuguang Huang, MD*
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SEDAR

Revista Espanola de Anestesiologia
Yy Reanimacion

www_elsevier.es/redar

REVISION

Recomendaciones de la Sociedad Espanola de Cirugia
Toracica y de la Seccion de Cardiotoracica y Cirugia o . . s
Vascular de la Sociedad Espanola de Anestesiologia, EV|denC|a RecomendaC|on
Reanimacion y Terapéutica del Dolor, para los
pacientes sometidos a cirugia pulmonar incluidos
en un programa de recuperacion intensificada

La prehabilitacion de 4 semanas mejora la capacidad
fisica

La prehabilitacién disminuye las complicaciones
posoperatorias

La espirometria incentivada mejora la funcion
respiratoria

La espirometria incentivada disminuira las
complicaciones y podria acortar la estancia hospitalaria
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ENTRENAMIENTO FiSICO

SEDAR

Revista Espanola de Anestesiologia
Yy Reanimacion

www_elsevier.es/redar

REVISION

Recomendaciones de la Sociedad Espanola de Cirugia
Toracica y de la Seccion de Cardiotoracica y Cirugia o . . s
Vascular de la Sociedad Espanola de Anestesiologia, EV|denC|a RecomendaC|on
Reanimacion y Terapéutica del Dolor, para los
pacientes sometidos a cirugia pulmonar incluidos
en un programa de recuperacion intensificada

La prehabilitacion de 4 semanas mejora la capacidad

, . Fuerte
fisica

La prehabilitacién disminuye las complicaciones

. Bajo Fuerte
posoperatorias !

La espirometria incentivada mejora la funcion

. ) Alto
respiratoria Fuerte

La espirometria incentivada disminuira las

L , . : : Bajo Fuerte
complicaciones y podria acortar la estancia hospitalaria
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CONCLUSIONES

» La cirugia toracica implica cambios en la fisiologia del sistema cardiopulmonar que
suponen un reto para el anestesidlogo.

» La operabilidad se basa en la valoracion cardiolégica inicialmente, y posteriormente
en la evaluacién de las pruebas respiratorias y los test de capacidad funcional.

» La prehabilitacion puede mejorar la capacidad funcional y respiratoria para afrontar
la cirugia toracica, asi como disminuir las complicaciones y la estancia hospitalaria
posoperatoria. Sin embargo, la evidencia todavia es contradictoria.

» Los mas beneficiados de la prehabilitacion probablemente sean los pacientes con
peores niveles basales de funcion cardiopulmonar.

» Los programas de entrenamiento ideales todavia no han sido definidos con claridad,
pero incluirian ejercicios intervalicos de alta intensidad, ejercicios de fuerza muscular y
ejercicios respiratorios durante 1 — 4 semanas previas a la cirugia.
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