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INTRODUCCIÓN

! En España se registran cerca de 5 millones de intervenciones quiru "rgicas anuales

! La población está envejeciendo y se estima que las personas de edad avanzada requieren
una IQ con una frecuencia 4 veces mayor.

COMORBILIDADES

PEORES RESULTADOS 
QUIRÚRGICOS



!"#$%&'()*+,!-./01,2-,345678/01,'4191:727
+7;-18/7,<=,>1-54,?@?@

INTRODUCCIÓN

! Mortalidad postoperatoria 1-4%.

! Un 13% de los procedimientos quiru !rgicos tienen un riesgo alto de
complicaciones, representando un 80% de las muertes
postoperatorias, lo que supone > 3 millones de muertes anuales

CIRUGÍA NO CARDIACA EN 50.000 PACIENTES

" Mortalidad cruda del 4% en los primeros 60d
" EEAA 16,8% en pacientes quirúrgicos.
" Secuelas funcionales
" Riesgo Mortalidad x 2 a los 5 años.



IMPORTANTE RECONOCER EL P
ACIE

NTE DE 

ALTO RIESGO
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MEDICINA PERIOPERATORIA

ASISTEMA DE CUIDADOS ME!DICOS QUE TIENE UN ENFOQUEMULTIDISCIPLINAR, INTEGRAL
Y CENTRADO EN EL PACIENTE; Y QUE BUSCA ENTREGAR LA MEJOR ATENCIO!N POSIBLE A
LOS PACIENTES QUIRU!RGICOS DESDE EL MOMENTO EN QUE SE INDICA UNA CIRUGI !A HASTA SU
COMPLETA RECUPERACIO !N, CON EL OBJETIVO EXPLI!CITO DEMEJORAR LOS RESULTADOS
Y DISMINUIR LAS COMPLICACIONES».

PLANIFICACIO!N DE LA INTERVENCIO!N 
COLABORATIVA

EVALUACIÓN PERIOPERATORIA

ESTANDARIZACIÓN DEL CUIDADO

INDIVIDUALIZACIÓN

PLANIFICACIÓN AL ALTA

OPTIMIZACIÓN
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SISTEMA DE ESTRATIFICACIÓN IDEAL…

! Utilizar caracteri!sticas / variables del paciente disponibles
rutinariamente.

! Fa!cilmente accesible.

! Ampliamente validado en diferentes poblaciones.

!Aplicable a diferentes poblaciones de pacientes y a diversos grupos
demogra!ficos.

! Capaz de predecir con precisio!n los resultados postoperatorios (incluyendo
los posteriores al alta), teniendo una alta sensibilidad y especificidad
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RIESGO PERIOPERATORIO

PROCEDIMIENTO 
QUIRÚRGICO

COMORBILIDADES
ENFERMEDAD

1. CARÁCTERÍSTICAS DEL PACIENTE

EVALUACIÓN DEL RIESGO
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EVALUACIÓN DEL RIESGO

ArtÌ culo especial / Rev Esp Cardiol. 2014;67(12):1052.e1-e43 e5

m· s importantes se asocian con la urgencia y la presencia de enfer-
medades cardiaca, pulmonar y renal significativas; por lo tanto, estas 
entidades deberÌ an tener mayor impacto en la evaluaciÛ n del riesgo 
de los pacientes que la edad por sÌ  sola.

2 .3 . P ropÛ sito y  organiz aciÛ n

Esta GPC est·  destinada a los profesionales mÈ dicos y el personal 
dedicado a los cuidados preoperatorios, operatorios y posoperatorios 
de los pacientes que van a someterse a cirugÌ a no cardiaca.

El objetivo de esta guÌ a es establecer una estrategia estandarizada 
y basada en la evidencia para el manejo cardiaco perioperatorio. La 
guÌ a recomienda una evaluaciÛ n pr· ctica y escalonada del paciente, 
en la que se integren no solo los factores clÌ nicos de riesgo y los resul-
tados de las pruebas diagnÛ sticas, sino tambiÈ n la estimaciÛ n del 
estrÈ s asociado con el procedimiento quir˙ rgico programado. Con 
ello se logra una evaluaciÛ n individualizada del riesgo cardiaco que 
permite iniciar el tratamiento mÈ dico y valorar las intervenciones 
coronarias y las opciones quir˙ rgicas y anestÈ sicas m· s apropiadas 
para optimizar el estado perioperatorio del paciente. 

Comparados con los derivados de contextos no quir˙ rgicos, los 
datos de estudios aleatorizados, que constituyen la evidencia en que 
se basan las GPC, son escasos. Consecuentemente, cuando no se dis-
pone de estudios sobre una estrategia especÌ fica de manejo cardiaco 
en el contexto quiṙ rgico, se extrapolan los datos de contextos no qui-
r˙ rgicos y se proponen recomendaciones similares pero con otros 
niveles de evidencia. Los anestesistas, que son los expertos en las exi-
gencias especÌ ficas del procedimiento quir˙ rgico propuesto, se ocu-
pan normalmente de coordinar la evaluaciÛ n preoperatoria. La mayor 
parte de los pacientes con una enfermedad cardiaca estable pueden 
someterse a una intervenciÛ n quir˙ rgica de riesgo bajo o intermedio 
(tabla 3) sin necesidad de una evaluaciÛ n adicional. Algunos pacien-
tes seleccionados requieren una evaluaciÛ n adicional por un equipo 
multidisciplinario de especialistas que incluya anestesistas, cardiÛ lo-
gos y cirujanos y, cuando sea necesario, un equipo m· s extenso (for-
mado por internistas, intensivistas, neumÛ logos o geriatras)8. Entre 
los pacientes seleccionados se incluye a aquellos que el anestesista 
identifica porque existe enfermedad cardiaca sospechada o documen-
tada que, por su complejidad, comporta un riesgo perioperatorio 
potencial (p. ej., enfermedad cardiaca congÈ nita, sÌ ntomas inestables 
o baja capacidad funcional), pacientes en los que se espera que la 
optimizaciÛ n mÈ dica preoperatoria reduzca el riesgo perioperatorio 
antes de la cirugÌ a de riesgo bajo o intermedio, y pacientes con enfer-
medad cardiaca conocida o con alto riesgo de enfermedad cardiaca 
que van a someterse a cirugÌ a de alto riesgo. Las GPC tienen el poten-
cial de mejorar los resultados posoperatorios y ofrecen una clara 
oportunidad para mejorar la calidad de la atenciÛ n mÈ dica en este 
grupo de pacientes de alto riesgo. Adem· s de promover una mejora 

en los cuidados perioperatorios inmediatos, las GPC deben proporcio-
nar consejos para el largo plazo. 

Debido a la apariciÛ n de nueva evidencia y el impacto internacio-
nal de la controversia suscitada por los estudios DECREASE, ESC/ESA y 
American College of Cardiology/American Heart Association comenza-
ron un proceso de revisiÛ n de sus respectivas GPC de forma paralela. 
Ambos comitÈ s de redacciÛ n realizaron una revisiÛ n y un an· lisis de 
la literatura y despuÈ s elaboraron sus recomendaciones. Cuando se 
completÛ  la revisiÛ n por pares de ambas guÌ as, los comitÈ s de redac-
ciÛ n se reunieron para discutir sus respectivas recomendaciones, en 
especial las relativas al tratamiento con bloqueadores beta y otros 
temas relevantes. Se discutieron las diferencias sobre las recomenda-
ciones y estas quedaron reflejadas claramente en el texto; no obs-
tante, se unificaron algunas de estas recomendaciones para evitar la 
confusiÛ n entre la comunidad mÈ dica, excepto cuando se observaron 
diferencias en la pr· ctica mÈ dica est· ndar internacional. 

DespuÈ s del desarrollo y la implementaciÛ n de esta guÌ a, es nece-
sario estudiar y valorar su efecto en los resultados, ya que la evalua-
ciÛ n objetiva de estos cambios ser·  fundamental para la elaboraciÛ n 
de futuras guÌ as sobre riesgo cardiaco perioperatorio. 

3 . EV A L U A CI ” N  P R EOP ER A T OR I A

3 .1 . R iesgo quir˙ rgico de complicaciones cardiacas

Tras la cirugÌ a no cardiaca, las complicaciones cardiacas dependen 
de los factores de riesgo relacionados con el paciente, del tipo de ciru-
gÌ a y de las circunstancias en que tiene lugar9. Los factores de riesgo 
quir˙ rgico que influyen en el riesgo cardiaco est· n relacionados con 
la urgencia, el car· cter invasivo, el tipo y la duraciÛ n del procedi-
miento y los cambios en la temperatura corporal, la pÈ rdida de sangre 

T abla 3
EstimaciÛ n del riesgo quiṙ rgico seġ n el tipo de cirugÌ a o intervenciÛ na,b

Riesgo bajo: <  1% Riesgo intermedio: 1-5% Riesgo alto: >  5%

Ä   CirugÌ a superficial
Ä   Mamas
Ä   Dental
Ä   Endocrina: tiroides
Ä   Ocular
Ä   Reconstructiva
Ä   CarotÌ dea asintom· tica (endarterectomÌ a o stent 

carotÌ deo)
Ä   GinecolÛ gica menor
Ä   OrtopÈ dica menor (meniscectomÌ a)
Ä   UrolÛ gica menor (resecciÛ n transureteral de prÛ stata)

Ä   Intraperitoneal: esplenectomÌ a, reparaciÛ n de hernia 
de hiato, colecistectomÌ a

Ä   CarotÌ dea sintom· tica (endarterectomÌ a o stent 
carotÌ deo)

Ä   Angioplastia arterial perifÈ rica
Ä   ReparaciÛ n endovascular de aneurisma
Ä   CirugÌ a de cabeza y cuello
Ä   NeurolÛ gica u ortopÈ dica mayor (cirugÌ a de cadera 

y columna)
Ä   UrolÛ gica o ginecolÛ gica mayor
Ä   Trasplante renal
Ä   Intrator· cica no mayor

Ä   CirugÌ a aÛ rtica y vascular mayor
Ä   RevascularizaciÛ n abierta de extremidades inferiores 

o amputaciÛ n o tromboembolectomÌ a
Ä   CirugÌ a de duodeno-p· ncreas
Ä   ResecciÛ n de hÌ gado, cirugÌ a de vÌ as biliares
Ä   EsofagectomÌ a
Ä   ReparaciÛ n de perforaciÛ n intestinal
Ä   ResecciÛ n de gl· ndulas suprarrenales
Ä   CistectomÌ a total
Ä   NeumonectomÌ a
Ä   Trasplante pulmonar o hep· tico

aLa estimaciÛ n del riesgo quiṙ rgico se refiere al c· lculo aproximado del riesgo de muerte cardiovascular e infarto de miocardio a los 30 dÌ as basada solo en la intervenciÛ n 
quiṙ rgica especÌ fica y sin tener en cuenta las comorbilidades del paciente.
bAdaptada de Glance et al11.

R ecomendaciones sobre la ev aluaciÛ n preoperatoria

Recomendaciones Clasea Nivelb Refc

El anestesista puede derivar a evaluaciÛ n 
cardiolÛ gica y optimizaciÛ n mÈ dica a pacientes 
seleccionados con enfermedad cardiaca que van 
a someterse a cirugÌ a no cardiaca de riesgo bajo-
intermedio

IIb C

Se debe considerar la evaluaciÛ n, por un equipo 
multidisciplinario de expertos, de pacientes con 
enfermedad cardiaca conocida o alto riesgo de 
sufrirla que van a someterse a cirugÌ a no cardiaca 
de alto riesgo

IIa C 8

aClase de recomendaciÛ n.
bNivel de evidencia.
cReferencias que respaldan las recomendaciones.

Document downloaded from http://www.revespcardiol.org/, day 18/11/2019. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.Document downloaded from http://www.revespcardiol.org/, day 18/11/2019. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

2. TIPO DE CIRUGÍAÍ

RIESGO PERIOPERATORIO
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ESTRATIFICACIÓN CON DATOS PREOPERATORIOS

ASA-PS
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ASA-PS

R eliab ility of the American Society of Anesthesiologists
phy sical statu s scale in clinical practice
A. Sankar1, S. R . J ohnson2,3, W. S. B eattie4, G . Tait4 and D. N. Wijeysundera2,4,5*
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E d it o r ’ s k ey p o in t s

† The ASA physical status
classification was
designed as a measure of
preoperative health
status, not operative risk.

† This study found good
agreement with how
different anaesthetists
rate a patient’s ASA
classification.

† This study used
psychometric methods to
show that the ASA
classification is an
indicator of perioperative
risk.

B ack grou nd. Previous studies, which relied on hypothetical cases and chart reviews, have
q uestioned the inter-rater reliability of the ASA physical status (ASA-PS) scale. We therefore
conducted a retrospective cohort study to evaluate its inter-rater reliability and validity in
clinical practice.

M ethods. The cohort included all adult patients (≥18 yr) who underwent elective non-cardiac
surgery at a q uaternary-care teaching institution in Toronto, O ntario, Canada, from March
2010 to December 2011. We assessed inter-rater reliability by comparing ASA-PS scores
assigned at the preoperative assessment clinic vs the operating theatre. We also assessed
the validity of the ASA-PS scale by measuring its association with patients’ preoperative
characteristics and postoperative outcomes.

R esu lts. The cohort included 10 864 patients, of whom 5.5% were classified as ASA I, 42.0% as
ASA II, 46.7% as ASA III, and 5.8% as ASA IV. The ASA-PS score had moderate inter-rater
reliability (k 0.61), with 67.0% of patients (n¼7279) being assigned to the same ASA-PS
class in the clinic and operating theatre, and 98.6% (n¼10 712) of paired assessments
being within one class of each other. The ASA-PS scale was correlated with patients’ age
(Spearman’s r , 0.23), Charlson comorbidity index (r ¼0.24), revised cardiac risk index
( r ¼0.40), and hospital length of stay (r ¼0.16). It had moderate ability to predict in-hospital
mortality (receiver-operating characteristic curve area 0.69) and cardiac complications
(receiver-operating characteristic curve area 0.70).

C onclu sions. Consistent with its inherent subjectivity, the ASA-PS scale has moderate inter-
rater reliability in clinical practice. It also demonstrates validity as a marker of patients’
preoperative health status.

K ey w ords: anaesthesiology; health status; reliability and validity

Accepted for publication: 9 F ebruary 2014

The ASA physicalstatus (ASA-PS) scale iscommonlyusedtosub-
jectively estimate preoperative health status. While originally
created for statistical data collection and reporting in anaesthe-
sia,1 it is now used for allocating resources,2 reimbursing anaes-
thesia services,3 and predicting perioperative risk.4 –15

Inter-rater reliability is important when assessing the
ASA-PS.16 Most reliabilitystudiesof the ASA-PS involveddifferent
anaesthesiologists rating h y p o th eti c al case scenarios. These
studies found only fair inter-rater agreement (k 0.21–0.4),
thus raising concerns about the scale’s reliability.17–21 There
has been little evaluation of its reliability in clinical practice. In

a multicentre study involving 1357 anaesthesia records,22 the
ASA-PS score assigned by the responsible anaesthesiologist
had moderate agreement (k 0.53) with the score assigned by
another blinded anaesthesiologist who had reviewed a dupli-
cate version of the same medical record.22 A similar single-
centre study of 430 paediatric anaesthesia records found
low-to-moderate reliability (k 0.43).12

G iven the paucity of relevant data, we undertook a cohort
study to characterize the reliability and validity of the ASA-PS
scale in clinical practice. The primary objective was to evaluate
the inter-rater agreement of ASA-PS scores assigned at

& The Author 2014. Published by O xford U niversity Press on behalf of the B ritish J ournal of Anaesthesia.
This is an O pen Access article distributed under the terms of the Creative Commons Attribution Non-Commercial L icense (http: / /
creativecommons.org/ licenses/ by-nc/ .0/ ), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the
original work is properly cited. F or commercial re-use, please contact journals.permissions@ oup.com
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hypothetical case scenarios found only fair inter-rater agree-
ment (k 0.21–0.4).19 Another study found moderate inter-rater
agreement (k 0.53) when instead comparing ratings by the
responsible anaesthesiologist vs a different blinded anaesthe-
siologist reviewing the same medical record.22 In contrast to
previous work, our study evaluated the inter-rater reliability of
the ASA-PS scale in ‘real-world’ clinical practice. Since we com-
pared ASA-PS ratings performed by two anaesthesiologists
involved in the clinical care of the same patient, both raters
had the opportunity to interview, physically examine, and par-
ticipate in clinical decision-making. This increased degree of
clinical engagement may have explained, in part, the higher
observed inter-rater reliability. This degree of inter-rater agree-
ment is remarkable for a subjective rating scale, with 67% of
patients being assigned the same ASA-PS score, and almost
99% being assigned scores within one ASA-PS class of each
other.

Despite the increased degree of inter-rater reliability in our
present study, the ICC (0.61) and weighted k (0.61) still dec-
reased below the minimum of 0.90 recommended by McHorney
and Tarlov.28 The absence of high inter-rater reliability is also
not surprising. There is inherent subjectivity to differentiating
between patients with ‘mild systemic disease’, ‘severe systemic
disease’, and ‘severe systemic disease that is a constant threat
to life’, especially in the absence of a ‘moderate systemic
disease’ category or further standardized information to help
define the current existing categories.

We identified several factors associated with inter-rater dis-
agreement, namely age, surgery, hypertension, malignancy,
and comorbidity burden. Age has been previously noted as a
source of disagreement in ASA-PS ratings,20 especially since
there are no guidelines on how patients’ age should be consid-
ered when assigning ASA-PS scores. Nonetheless, the associ-
ation between age and inter-rater disagreement in our study

Table 3 Agreement between ASA-PS ratings in the preoperative assessment clinic vs operating theatre

ASA-PS rating in the operating theatre ASA-PS rating assigned in the preoperative assessment clinic

ASA I (n5602) ASA II (n54562) ASA III (n55073) ASA IV (n5627)

ASA I (n¼515) 285 (47.3%) 201 (4.4%) 28 (0.6%) 1 (0.2%)

ASA II (n¼3905) 264 (43.9%) 2814 (61.7%) 807 (15.9%) 20 (3.2%)

ASA III (n¼5689) 52 (8.6%) 1497 (32.8%) 3857 (76.0%) 283 (45.1%)

ASA IV (n¼755) 1 (0.2%) 50 (1.1%) 381 (7.5%) 323 (51.5%)

0%
ASA I ASA II

ASA-PS ratin  in the preoperative assessment clinic

ASA III ASA IV

ASA IV in the operating theatre

ASA III in the operating theatre

ASA II in the operating theatre

ASA I in the operating theatre

10%

20%

30%

40%

50%

60%

70%

80%

Fig 1 Distribution of ASA-PS ratings in the operating theatre, within strata defined by ASA-PS rating in the preoperative assessment clinic.

BJA Sankar et al.

428

! 67% asignados a la misma clase ASA-PS en la clínica y quirófano
! 21% fueron asignados a una clase ASA-PS más alta en el quirófano
! 12% fueron asignados a un Clase ASA-PS baja.
! El CCI (Coeficiente de correlación intraclase) fue de 0,61 (IC 95%, 0,60-0,62AB
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conducted a retrospective cohort study to evaluate its inter-rater reliability and validity in
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2010 to December 2011. We assessed inter-rater reliability by comparing ASA-PS scores
assigned at the preoperative assessment clinic vs the operating theatre. We also assessed
the validity of the ASA-PS scale by measuring its association with patients’ preoperative
characteristics and postoperative outcomes.

R esul ts. The cohort included 10 864 patients, of whom 5.5% were classified as ASA I, 42.0% as
ASA II, 46.7% as ASA III, and 5.8% as ASA IV. The ASA-PS score had moderate inter-rater
reliability (k 0.61), with 67.0% of patients (n¼7279) being assigned to the same ASA-PS
class in the clinic and operating theatre, and 98.6% (n¼10 712) of paired assessments
being within one class of each other. The ASA-PS scale was correlated with patients’ age
(Spearman’s r , 0.23), Charlson comorbidity index (r ¼0.24), revised cardiac risk index
( r ¼0.40), and hospital length of stay (r ¼0.16). It had moderate ability to predict in-hospital
mortality (receiver-operating characteristic curve area 0.69) and cardiac complications
(receiver-operating characteristic curve area 0.70).

C onclus ions. Consistent with its inherent subjectivity, the ASA-PS scale has moderate inter-
rater reliability in clinical practice. It also demonstrates validity as a marker of patients’
preoperative health status.
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another blinded anaesthesiologist who had reviewed a dupli-
cate version of the same medical record.22 A similar single-
centre study of 430 paediatric anaesthesia records found
low-to-moderate reliability (k 0.43).12

G iven the paucity of relevant data, we undertook a cohort
study to characterize the reliability and validity of the ASA-PS
scale in clinical practice. The primary objective was to evaluate
the inter-rater agreement of ASA-PS scores assigned at
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El aumento de la carga de comorbilidad se asoció con una menor probabilidad de desacuerdo

ASA mide el estado de salud preoperatorio
NO EL RIESGO DEL PROCEDIMIENTO QUIRÚRGICO

ASA-PS

Discrepancias entre ASA II - ASA III
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Abstract
Background The American Society of Anesthesiologists’ physical status (ASA) tool has been applied to determine

compensation, risk adjustment and risk prediction, but little is known about the accuracy and generalizability of this

tool for prediction of postoperative mortality.
Methods We systematically investigated prior published reports of associations between ASA physical status and

mortality to test the hypothesis that ASA physical status will have varying accuracy in prediction of postoperative

mortality across surgical populations with varying surgical risk of mortality. We used random effects models and
metaregression to account for heterogeneity.

Results Combining 77 studies with 165,705 patients, the ASA physical status tool demonstrated the following

pooled performance (95 % confidence intervals)—sensitivity 0.74 (0.73, 0.74), specificity 0.67 (0.67, 0.67), and area
under summary receiver operating curve 0.736 (0.725, 0.747). Metaregression revealed that study death rates and

surgical specialty were significant factors.

Conclusion ASA physical status is a better predictor of postoperative mortality in settings with lower rather than
higher death rates.

Introduction

Approximately 234 million surgical procedures are per-
formed annually worldwide, with a wide variation in the

reported incidences of adverse events ranging from 3 to

16 % and mortality rates estimated to be 0.4 to 0.8 % at
different intervals from 1990 to 2010 [1–3]. This huge

disparity in the incidence of adverse events across various

countries highlights challenges for preoperative risk
screening tools that combine robust generalizability and

simplicity [2]. The American Society of Anesthesiologists’

physical status (ASA physical status) classification system
is considered to be one such tool. Since its first formulation
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INDICE DE RIESGO CARDIACO REVISADO (IRCR) O INDICE DE LEE

Predecir eventos cardiovasculares adversos mayores (ECM) después de
cirugías no cardíacas

IAM, EAP, FV, PCR y bloqueo cardiaco completo
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clases ASA14. Además de tener una evaluación global, se han identificado rasgos específicos que pueden predisponer a 
los pacientes a malos resultados posoperatorios y los más comunes de éstos se discuten a continuación. 
 
Evaluación de riesgo cardiaco 
 
El riesgo cardíaco es la complicación más estudiada de la cirugía. La más conocida y ampliamente utilizada herramienta 
de predicción de riesgos es el Índice de Riesgo Cardíaco Revisado15. Se identificaron seis factores de riesgo 
independientes, pero en lugar de ponderar cada uno de estos factores, los autores designaron las clases de riesgo por 
el número de factores de riesgo (Figura 3). Los pacientes sin factores de riesgo se asignan a la clase de riesgo más 
bajo (I), mientras que las que tienen tres o más se asignan a la clase de riesgo más alto (IV). El índice de riesgo 
cardíaco revisado es un sistema simple y bien validado; sin embargo, sólo puede usarse para predecir el riesgo de 
complicaciones cardíacas mayores después de la cirugía no cardíaca. 
 
Evaluación de riesgo respiratorio 
 
La función pulmonar es muy afectada en los pacientes sometidos a cirugía. Las complicaciones pulmonares son 
comunes después de la cirugía y resultan en una morbilidad postoperatoria significativa. A diferencia de la predicción 
del riesgo cardíaco, actualmente no hay modelos validados de estratificación de riesgo pulmonar. Sin embargo, el 
American College of Physicians ha adoptado varias escalas para evaluar el riesgo de desarrollar complicaciones 
respiratorias tales como insuficiencia respiratoria aguda (Figura 4)16 y neumonía (Figura 5)16. 
Estas escalas fueron compuestas por dos estudios de cohorte de Arozullah y colegas 17,18. Estos estudios de cohortes 
se llevaron a cabo en momentos distintos, utilizando los datos de los pacientes del departamento de Asuntos de 
Veteranos NSQUIP. Los autores analizaron los datos de los pacientes que se sometieron a una variedad de 
procedimientos quirúrgicos no cardíacos, incluyendo resecciones pulmonares. Las cirugías de trasplante no fueron 
incluidas. Los datos se analizaron mediante el modelo de regresión logística y las variables que se relacionaron 
independientemente con los resultados se utilizaron para desarrollar los dos sistemas. Para generar las puntuaciones, a 
cada variable se le asignó un valor dependiendo de los coeficientes de regresión, siendo los valores más altos más 
significativos en la determinación de los resultados. El tipo de cirugía fue el predictor más significativo tanto en el 
desarrollo de la insuficiencia respiratoria postoperatoria como en la neumonía. La mayoría de los factores identificados 
como predictores para desarrollar neumonía también fueron significativos en la predicción del desarrollo de insuficiencia 
respiratoria. 
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Figura 3. Índice Cardiaco Revisado 
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 Figura 4. Factores de riesgo para insuficiencia respiratoria aguda postoperatoria en cirugía general no 

cardíaca.  
 
 
 

Predictores Independientes de Complicaciones 
Postoperatorias 
Cirugía de Alto Riesgo 
Historia de patología isquémica cardiaca 
Historia de insuficiencia cardiaca congestiva 
Insulinoterapia para diabetes 
Historia de enfermedad cerebrovascular 
Creatinina pre-operatoria >2.0Pg/dO (176.8ȝPRO/L) 

Clase 
De 
Riesgo 

Número de 
Factores de 
Riesgo 

Riesgo de 
Complicaciones 
Mayores 

I 0 0.4% 
II 1 0.9% 
III 2 7.0% 
IV 3 ó mas 11% 
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o Pacientes con alto y bajo riesgo de ECM después de cirugías no cardíacas

o Cirugías vasculares o mortalidad por cualquier causa después de cirugías
no cardíacas

o Impide una estimación precisa de la morbilidad y mortalidad
perioperatoria general.

INDICE DE RIESGO CARDIACO REVISADO (IRCR) O INDICE DE LEE
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CALCULADORA DE RIESGO UNIVERSAL (ACS-NSQIP)

o PROGRAMA NACIONAL DE MEJORA DE LA CALIDAD QUIRÚRGICA
DEL COLEGIO ESTADOUNIDENSE DE CIRUJANOS

o Se desarrolló utilizando datos de 393 hospitales que informan a NSQIP

o Se compone de 21 variables paciente-específicas (ASA, CF, CPQ)

o Evaluación integral del riesgo postoperatorio

o Tasas de readmisión y alta
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CALCULADORA DE RIESGO UNIVERSAL (ACS-NSQIP)
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o Proporcionan las mejores estimaciones del riesgo específico de cirugía de ECM o
muerte

o NO edema pulmonar o bloqueo cardíaco completo.

o I. LEE y ACS-NSQIP deben considerarse complementarios al evaluar el riesgo
cardiovascular postoperatorio.

NO VALIDADA FUERA DE EEUU

CALCULADORA DE RIESGO UNIVERSAL (ACS-NSQIP)



!"#$%&'()*+,!-./01,2-,345678/01,'419/1:727
+7;-18/7,<=,>1-54,?@?@

o Las complicaciones pulmonares suponen una morbilidad postoperatoria 
significativa

o No hay modelos validados de estratificación de riesgo pulmonar 

EVALUACIÓN DEL RIESGO RESPIRATORIO
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clases ASA14. Además de tener una evaluación global, se han identificado rasgos específicos que pueden predisponer a 
los pacientes a malos resultados posoperatorios y los más comunes de éstos se discuten a continuación. 
 
Evaluación de riesgo cardiaco 
 
El riesgo cardíaco es la complicación más estudiada de la cirugía. La más conocida y ampliamente utilizada herramienta 
de predicción de riesgos es el Índice de Riesgo Cardíaco Revisado15. Se identificaron seis factores de riesgo 
independientes, pero en lugar de ponderar cada uno de estos factores, los autores designaron las clases de riesgo por 
el número de factores de riesgo (Figura 3). Los pacientes sin factores de riesgo se asignan a la clase de riesgo más 
bajo (I), mientras que las que tienen tres o más se asignan a la clase de riesgo más alto (IV). El índice de riesgo 
cardíaco revisado es un sistema simple y bien validado; sin embargo, sólo puede usarse para predecir el riesgo de 
complicaciones cardíacas mayores después de la cirugía no cardíaca. 
 
Evaluación de riesgo respiratorio 
 
La función pulmonar es muy afectada en los pacientes sometidos a cirugía. Las complicaciones pulmonares son 
comunes después de la cirugía y resultan en una morbilidad postoperatoria significativa. A diferencia de la predicción 
del riesgo cardíaco, actualmente no hay modelos validados de estratificación de riesgo pulmonar. Sin embargo, el 
American College of Physicians ha adoptado varias escalas para evaluar el riesgo de desarrollar complicaciones 
respiratorias tales como insuficiencia respiratoria aguda (Figura 4)16 y neumonía (Figura 5)16. 
Estas escalas fueron compuestas por dos estudios de cohorte de Arozullah y colegas 17,18. Estos estudios de cohortes 
se llevaron a cabo en momentos distintos, utilizando los datos de los pacientes del departamento de Asuntos de 
Veteranos NSQUIP. Los autores analizaron los datos de los pacientes que se sometieron a una variedad de 
procedimientos quirúrgicos no cardíacos, incluyendo resecciones pulmonares. Las cirugías de trasplante no fueron 
incluidas. Los datos se analizaron mediante el modelo de regresión logística y las variables que se relacionaron 
independientemente con los resultados se utilizaron para desarrollar los dos sistemas. Para generar las puntuaciones, a 
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III 2 7.0% 
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Evaluación de riesgo perioperatorio para daño renal  
 
El daño renal agudo se asocia a mayor estancia hospitalaria, costos, morbilidad y mortalidad. Los siete factores de 
riesgo independientes fueron identificados por un estudio prospectivo de único centro que incluyó a más de 15.000 
pacientes con función renal normal, sometidos a cirugía no cardiaca19. Estos eran: edad > 59 años, cirugía de 
emergencia, enfermedad hepática crónica, índice de masa corporal > 32, cirugía de alto riesgo, enfermedad vascular 
periférica y EBPOC que necesitan terapia del broncodilatador. El estudio también identificó tres factores 
intraoperatorios: dosis total administrada de vasopresores, el uso de infusión de vasopresina y administración de 
diuréticos. Después de esta publicación, el Programa Nacional de Mejora de Calidad Quirúrgica del Colegio Americano 
de Cirujanos (ACS NSQIP) identificó otros factores (figura 6) 20 y creó el Sistema de Índice Clasificación de Daño Renal 
Agudo en Cirugía General (figura 6). Sin embargo, no se investigaron los factores de riesgo intraoperatorios y este 
sistema no ha sido validado en otras poblaciones o países. 
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Figura 6.  Sistema de Índice Clasificación de Daño Renal Agudo en Cirugía General 
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Cirugía de emergencia 3 
Uso crónico de corticosteroides 3 
Fumador durante el ultimo año 3 
Consumo de alcohol >2 veces en las 2 semanas 
previas 

2 

Clase Score %Risk 
1 0±15 0.24 
2 16±25 1.2 
3 26±40 4.0 
4 41±55 9.4 
5 >55 15.8 
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! Modelo de riesgo cardíaco para predecir la mortalidad después de
la cirugía cardíaca

! Base de datos europea internacional de pacientes que se habían
sometido a cirugía cardíaca a finales de 1995
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Abstract

OBJECTIVES: To update the European System for Cardiac Operative Risk Evaluation (EuroSCORE) risk model.

METHODS: A dedicated website collected prospective risk and outcome data on 22 381 consecutive patients undergoing major cardiac
surgery in 154 hospitals in 43 countries over a 12-week period (May–July 2010). Completeness and accuracy were validated during
data collection using mandatory field entry, error and range checks and after data collection using summary feedback confirmation by
responsible officers and multiple logic checks. Information was obtained on existing EuroSCORE risk factors and additional factors
proven to influence risk from research conducted since the original model. The primary outcome was mortality at the base hospital.
Secondary outcomes were mortality at 30 and 90 days. The data set was divided into a developmental subset for logistic regression
modelling and a validation subset for model testing. A logistic risk model (EuroSCORE II) was then constructed and tested.

RESULTS: Compared with the original 1995 EuroSCORE database (in brackets), the mean age was up at 64.7 (62.5) with 31% females (28%).
More patients had New York Heart Association class IV, extracardiac arteriopathy, renal and pulmonary dysfunction. Overall mortality was
3.9% (4.6%). When applied to the current data, the old risk models overpredicted mortality (actual: 3.9%; additive predicted: 5.8%; logistic
predicted: 7.57%). EuroSCORE II was well calibrated on testing in the validation data subset of 5553 patients (actual mortality: 4.18%;
predicted: 3.95%). Very good discrimination was maintained with an area under the receiver operating characteristic curve of 0.8095.

CONCLUSIONS: Cardiac surgical mortality has significantly reduced in the last 15 years despite older and sicker patients. EuroSCORE II is
better calibrated than the original model yet preserves powerful discrimination. It is proposed for the future assessment of cardiac surgical risk.

Keywords: Risk assessment • EuroSCORE • Cardiac surgery • Mortality

INTRODUCTION

The European System for Cardiac Operative Risk Evaluation [1]
(EuroSCORE) is a cardiac risk model for predicting mortality after
cardiac surgery. It was published in 1999 and derived from an inter-
national European database [2] of patients who had undergone
cardiac surgery by the end of 1995. The system has been highly suc-
cessful and used worldwide both for the measurement of risk and as
a benchmark for the assessment of the quality of cardiac surgical ser-
vices, with more than 1300 formal citations in the medical literature.

Over the last few years, several professionals from many parts
of the world [3–9] have published evidence that the model now
overpredicts risk as the results of cardiac surgery have substan-
tially improved with a sustained reduction of risk-adjusted mor-
tality, so that the model may now be inappropriately calibrated
for current cardiac surgery.

Despite the calibration problem, both additive [1] and logistic
[10] versions of the model have remained powerfully discrimin-
atory with an area under the receiver operating characteristic
(ROC) curve of around 0.75–0.8. Nevertheless, there is some
evidence that discrimination may be improved further by refin-
ing and modifying some of the risk factors and the way the
model handles them, such as renal dysfunction [11, 12].
The purpose of this study was to renew EuroSCORE in order

to maintain and optimize its usefulness in contemporary cardiac
surgical practice.

METHODS

Recruitment

Using journals, conferences, articles and presentations as well as
the existing www.EuroSCORE.org website, cardiac surgical units

†Presented at the 25th Annual Meeting of the European Association for
Cardio-Thoracic Surgery, Lisbon, Portugal, 1–5 October 2011
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1. INTRODUCCIÓN

1. EVALUACIÓN DEL RIESGO
- Estratificación del riesgo utilizando datos PREOPERATORIOS 

- CAPACIDAD FUNCIONAL
- FRAGILIDAD
- BIOMARCADORES

- Estratificación del riesgo utilizando datos INTRA/POSTOPERATORIOS

5. EVALUACIÓN DEL RIESGO EN LA ERA “BIG DATA”

6. CONCLUSIONES

AVANCES RECIENTES EN LA ESTRATIFICACIÓN DEL RIESGO 
PERIOPERATORIO
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La pobre capacidad funcional se correlaciona con unmayor riesgo de resultados
perioperatorios adversos en varios grupos de pacientes quirúrgicos .
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Functional Capacity as a Signi!cant Independent 
Predictor of Postoperative Mortality for Octogenarian 

ASA-III Patients
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Background. The American Society of Anesthesiology’s (ASA) 6-point physical status classi!cation remains one of 
the most signi!cant predictors of perioperative morbidity and mortality and is the most widely used risk strati!cation tool 
worldwide. Its utility is signi!cantly limited for octogenarians, however, as the majority of these patients are classi!ed as 
ASA-III. Thus, for patients aged 80 or older, we hypothesized that incorporating patients’ functional status, de!ned by 
the ability to perform activities of daily living independently, would improve perioperative risk strati!cation.

Methods. All data were extracted from the Veterans Affairs Surgical Quality Improvement Program, a perioperative 
prospectively maintained computerized database. ASA-III patients were reclassi!ed into subgroups IIIA or IIIB, with 
IIIA representing functionally independent patients and IIIB representing partially or fully dependent patients. Functional 
status was self-reported during preoperative assessments. In this database, mortality data (primary outcome) was reli-
ably available for all patients for the duration of the 96-month follow-up period, as were other perioperative patient data.

Results. Seven hundred and !fty-nine (72.4%) patients were classi!ed as ASA-IIIA, and 290 (27.6%) patients were 
ASA-IIIB. Thirty-day and long-term survival was signi!cantly better in the ASA-IIIA group, irrespective of type of 
surgery (hazard ratio 1.87, con!dence interval 1.55–2.25, p  < .001). ASA-IIIB hazard ratios for mortality were greatest 
for orthopedic and vascular surgery patients, but a signi!cant divergence in survival between ASA-IIIA and IIIB patients 
was observed in all surgical specialties.

Conclusion. As evidenced by Kaplan–Meier and multivariate analyses, functional capacity was a signi!cant inde-
pendent predictor of mortality for ASA-III patients older than 80 years of age.

Key Words: Octogenarians—American Society of Anesthesiologists Functional Class—Surgery—Outcome— 
Complications.
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THE American Society of Anesthesiology’s (ASA) 
physical status classi!cation was initially proposed in 

1941 (1), modi!ed in 1961 (2), and validated retrospec-
tively and prospectively (3–5) and is currently the most 
widely used and standard component of preoperative 
assessment of the physical status of surgical patients. It is 
a simple system based on clinical assessment only, without 
the additional need for laboratory and diagnostic tests or 
often-cumbersome mathematic formulas, and is completed 
during the routine preoperative anesthesia assessment (6). 
This classi!cation has been shown to be one of the most 
signi!cant predictors of morbidity and mortality (5,7–13), 
providing guidance to surgeons and anesthesiologists 
regarding perioperative management and monitoring, 
along with early identi!cation and prediction of postopera-
tive intensive care requirements. Despite the proven ef!-
cacy of this 6-point classi!cation system, its utility among 
Veterans Affairs Western New York (VAWNY) patients 

aged 80 or older was signi!cantly limited as the majority 
of these patients were classi!ed as ASA-III (14). Without 
the variability of classes seen in other populations, octoge-
narians suffer limited utility in the use of the current ASA 
classi!cation system for strati!cation of their individual 
perioperative risks.

A number of risk-factor assessment systems have been 
proposed using a variety of data in an effort to improve the 
preoperative risk assessment of surgical patients (8,9,15–
19), but none have been broadly adopted to replace the 
simple, widely used ASA classi!cation. In fact, several of 
these proposed risk strati!cation systems incorporate the 
ASA classi!cation. Along with other factors, both mortal-
ity and complication rates from major surgery have been 
documented to rise with rising age (8,9,20). To date, few 
studies has evaluated the impact of patients’ preoperative 
functional status into a perioperative risk assessment model 
for patients older than 80 years of age.
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The ASA 6-point physical status (PS) classi!cation is a 
simple system based on clinical assessment only, with-
out the additional need for laboratory and diagnostic 

tests or often-cumbersome mathematic formulas.1 It was 
initially proposed in 1941,2 modi!ed in 1961, and validated 
as one of the most reliable predictors of mortality.3–13 A mul-
titude of risk-assessment strategies and formulas have been 
described for surgical patients,5,6,14–18 but the ASA classi!ca-
tion system remains the most common routine component 
of preoperative risk assessment of surgical patients world-
wide and provides guidance to surgeons, anesthesiologists, 

intensivists, and other health care personnel concerning 
perioperative management and monitoring, including pre-
diction of postoperative intensive care requirements.

In select patient populations (i.e., vascular surgery 
patients, very elderly patients), however, the ASA classi!-
cation system has limited risk strati!cation utility because 
such patients are almost always con!ned to 1 of 2 classes 
(ASA grade III or IV) due to their propensity for having sev-
eral comorbid conditions.19–21 Distinction of these patients 
by functional capacity independently predicts 30-day and 
long-term mortality and strongly suggests that this evalua-
tion should be routinely performed in patients with moder-
ate operative risk.19,20

Functional capacity is not formally incorporated into the 
de!nition of the ASA PS classi!cation.1 Thus, we hypothe-
size that incorporating function capacity into the traditional 
ASA classi!cation will better predict perioperative risk for 
both 30-day and long-term mortality after surgery.

METHODS
Study Design
The study protocol was reviewed and approved by the 
Institutional Review Board at the Buffalo Veterans Affairs 
Medical Center with waiver of informed consent. A total 

BACKGROUND: The functional capacity to perform the activities of daily living is identi!ed as an 
independent predictor of perioperative mortality but is not formally incorporated in the American 
Society of Anesthesiologists (ASA) classi!cation. Our primary objective was to assess whether 
functional capacity is an independent predictor of 30-day and long-term mortality in a general 
population and, if so, to de!ne how it may formally be incorporated into the routine preoperative 
ASA classi!cation assessment.
METHODS: This retrospective, observational cohort study was conducted using 1998 to 2009 
data extracted from the Veterans Affairs Surgical Quality Improvement Program of Western New 
York, a perioperative prospectively maintained database. Mortality follow-up was performed for all 
records in 2013. This population-based sample included all patients undergoing any noncardiac 
surgery (n = 12,324). Each patient’s ASA class (assigned preoperatively) was appended with 
subclasses A or B, with A representing patients who were functionally independent and B repre-
senting partially or fully dependent patients. The primary outcome was all-cause mortality during 
the follow-up period. Secondary outcomes included 30-day postoperative complications and mor-
tality. Multivariate logistic regression was used to identify independent risk factors for mortality.
RESULTS: The likelihood for mortality was signi!cantly lower for A patients than B patients within 
each ASA class. The odds ratios for mortality for group A patients signi!cantly favored survival 
over group B within each ASA class (0.14, 0.29, and 0.50, for ASA class II, III, and IV, respectively, 
each P < 0.0001). The odds ratio for mortality of IIB over IIIA patients was 1.92 (95% con!dence 
interval [CI], 1.19–3.11; P = 0.01); 1.29 (95% CI, 1.04–1.60; P = 0.03) for IIIB over IVA patients; 
and 2.03 (95% CI, 0.99–4.12, P=0.11) for IVB over ASA V patients, despite each higher class car-
rying a greater disease burden, by de!nition. The area under the curve the receiver operator char-
acteristic curve was 0.811 ± 0.010 for traditional ASA classi!cation in predicting death within 30 
days, which improved 4.7% to 0.848 ± 0.008 using the modi!ed ASA classi!cation, P < 0.00001.
CONCLUSIONS: Functional capacity was an independent predictor of mortality within each ASA 
class, indicating that it should be considered for incorporation into the routine preoperative 
evaluation. Functional dependence may be an indication for increasing a patient’s ASA class by 
1 class-point to better re"ect his or her perioperative risk, but prospective validation of these 
!ndings is recommended, as this is a preliminary study.  (Anesth Analg 2015;121:110–6)
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tÌ dea, debe considerarse la experiencia y los resultados del operador, 
las caracterÌ sticas anatÛ micas de los troncos supraaÛ rticos, las carac-
terÌ sticas del cuello y las comorbilidades21-23. 

3 .2 .2 . CirugÌ a abierta f rente a procedimientos laparoscÛ picos 
o toracoscÛ picos

Comparados con la cirugÌ a abierta, los procedimientos laparoscÛ -
picos tienen la ventaja de causar menos traumatismo tisular y par· li-
sis intestinal, lo cual resulta en menos dolor en la incisiÛ n, una 
funciÛ n pulmonar posoperatoria mejor, un n˙ mero significativa-
mente menor de complicaciones parietales y menos alteraciones 
posoperatorias de los fluidos asociadas a la par· lisis intestinal24. No 
obstante, el neumoperitoneo requerido para estos procedimientos 
produce una elevaciÛ n en la presiÛ n intraabdominal y una reducciÛ n 
del retorno venoso. Estas secuelas fisiolÛ gicas son secundarias al 
aumento de la presiÛ n intraabdominal y la absorciÛ n del medio 
gaseoso utilizado para la insuflaciÛ n. Mientras que los individuos 
sanos con ventilaciÛ n controlada toleran normalmente el neumoperi-
toneo, los pacientes debilitados con deterioro cardiopulmonar y los 
obesos pueden sufrir consecuencias adversas25. El neumoperitoneo y 
la posiciÛ n de Trendelenburg producen un aumento de la presiÛ n 
arterial media, la presiÛ n venosa central, la presiÛ n arterial pulmonar 
media, la presiÛ n de enclavamiento capilar pulmonar y la resistencia 
vascular sistÈ mica que afectan a la funciÛ n cardiaca26,27 . Por lo tanto, 
comparada con la cirugÌ a abierta, la laparoscopia no reduce el riesgo 
cardiaco de los pacientes con IC, y se debe evaluar ambas opciones de 
la misma forma. Esto ocurre especialmente en pacientes que se van a 
someter a una intervenciÛ n por obesidad mÛ rbida, pero tambiÈ n en 
otros tipos de cirugÌ a si se tiene en cuenta el riesgo de conversiÛ n a 
cirugÌ a abierta28,29. Se han comunicado resultados a corto plazo supe-
riores con los procedimientos laparoscÛ picos que con la cirugÌ a 
abierta, dependiendo del tipo de cirugÌ a, la experiencia del operador y 
el volumen de intervenciones del hospital; sin embargo, pocos estu-
dios proporcionan mediciones directas de las complicaciones cardia-
cas30-32.  El beneficio de los procedimientos laparosc Û picos 
probablemente sea mayor para los pacientes ancianos porque requie-
ren una estancia hospitalaria m· s corta y se asocian a menor pÈ rdida 
intraoperatoria de sangre, menor incidencia de neumonÌ a posopera-

toria, menos tiempo hasta que se recupera la funciÛ n intestinal nor-
mal y menor incidencia de complicaciones cardiacas y de infecciÛ n de 
la incisiÛ n33. Se dispone de escasos datos sobre la cirugÌ a tor· cica asis-
tida por vÌ deo (VATS) porque no se han realizado grandes estudios 
aleatorizados para comparar esta tÈ cnica con la resecciÛ n pulmonar 
mediante cirugÌ a abierta. En un estudio con pacientes apareados por 
puntuaciÛ n de riesgo, la lobectomÌ a mediante VATS se asociÛ  con una 
diferencia no significativa en la mortalidad, pero con tasas de morbi-
lidad perioperatoria, neumonÌ a y fibrilaciÛ n auricular significativa-
mente menores34. 

3 .3 . Capacidad f uncional

La determinaciÛ n de la capacidad funcional es una parte fundamen-
tal de la evaluaciÛ n preoperatoria del riesgo cardiaco y se mide en equi-
valentes metabÛ licos (MET). Un MET es igual a la tasa metabÛ lica basal. 
La prueba de esfuerzo permite evaluar objetivamente la capacidad fun-
cional. Si no se realiza esta prueba, la capacidad funcional se puede 
estimar a partir de la capacidad del paciente para realizar actividades 
cotidianas. Un MET representa la demanda metabÛ lica en reposo; subir 
dos pisos de escaleras requiere 4 MET y una actividad deportiva intensa, 
como la nataciÛ n, requiere m· s de 10 MET (figura 1). 

La incapacidad para subir dos pisos de escaleras o correr una dis-
tancia corta (<  4 MET) indica una capacidad funcional mala y se asocia 
con un incremento de la incidencia de eventos cardiacos posoperato-
rios. Tras la cirugÌ a tor· cica, la mala capacidad funcional se ha aso-
ciado con un aumento de la mortalidad (riesgo relativo [ RR]  =  18,7 ; 
IC95% , 5,9-59); sin embargo, comparada con la cirugÌ a tor· cica, la 
mala capacidad funcional no se ha asociado con aumento de la morta-
lidad en otro tipo de cirugÌ a no cardiaca (RR =  0,47 ; IC95% , 0,09-2,5)38. 
Esto podrÌ a reflejar la importancia de la funciÛ n pulmonar, que est·  
estrechamente ligada a la capacidad funcional, como poderoso factor 
predictivo de supervivencia tras la cirugÌ a tor· cica. Estos hallazgos se 
confirmaron en un estudio de 5.939 pacientes programados para ciru-
gÌ a no cardiaca, cuya capacidad funcional preoperatoria medida en 
MET mostrÛ  relaciÛ n relativamente dÈ bil con la tasa posoperatoria de 
eventos cardiacos o muerte39. Cabe destacar que, cuando la capa-
cidad funcional es alta, el pronÛ stico es excelente, incluso en pre-
sencia de CI o factores de riesgo40; por otra parte, cuando la capacidad 
funcional es mala o se desconoce, la presencia y el ṅ mero de factores 
de riesgo respecto al riesgo de la cirugÌ a determinan la estratificaciÛ n 
preoperatoria del riesgo y el manejo perioperatorio. 

R ecomendaciones sobre la selecciÛ n de la tÈ cnica quiṙ rgica y  su impacto en el 
riesgo

Recomendaciones Clasea Nivelb Refc

Se recomienda la evaluaciÛ n preoperatoria de los 
pacientes, independientemente de que se sometan 
a cirugÌ a abierta o laparoscÛ picad

I C 26,27 , 
35

Para pacientes con AAA ≥ 55 mm y anatomÌ a 
adecuada para EVAR, se recomienda la reparaciÛ n 
abierta o endovascular si el riesgo quir˙ rgico es 
aceptable

I A 15-17

Para pacientes con AAA asintom· tico no 
candidatos a reparaciÛ n quir˙ rgica abierta, se 
recomienda EVAR acompaÒ ada de tratamiento 
mÈ dico Û ptimo

IIb B 15,35

Para pacientes con enfermedad arterial 
de extremidades inferiores que requieren 
revascularizaciÛ n, un equipo de especialistas debe 
determinar la mejor estrategia de tratamiento 
seg˙ n la anatomÌ a y las comorbilidades del 
paciente y los recursos y la experiencia del centro

IIa B 18

AAA: aneurisma aÛ rtico abdominal; EVAR: reparaciÛ n endovascular de aneurisma 
aÛ rtico abdominal.

aClase de recomendaciÛ n.
bNivel de evidencia.
cReferencias que respaldan las recomendaciones.
dCon base en que los procedimientos laparoscÛ picos producen un estrÈ s cardiaco 
similar que los procedimientos abiertos.

Capacidad funcional

ø Puede ustedÉ

É  cuidar de sÌ  mismo?

É  comer, vestirse  

o ir al servicio?

É  caminar en casa?

É  caminar 100 m  

en llano a 3-5 km/h?

ø Puede ustedÉ

É  subir dos pisos de 

escaleras o caminar cuesta 

arriba?

É  correr una distancia corta?

É  realizar trabajos en casa 

como limpiar el suelo y 

levantar o mover muebles 

pesados?

É  practicar deportes como 

nataciÛ n, tenis, f˙ tbol, 

baloncesto o esquÌ ?

1 MET 4 MET

4 MET

M· s de 10 MET

F igura 1 . EstimaciÛ n de la energÌ a necesaria para varias actividades. Basada en Hlatky 
et al y Fletcher et al36,37 . MET: equivalentes metabÛ licos.
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- Evaluación subjetiva de la capacidad funcional ! poca sensibilidad en pacientes con CF <
4MET

- No se recomienda para la evaluación preoperatoria del riesgo cardíaco
- Sí en Cirugía torácica

CAPACIDAD FUNCIONAL--- ¿CÓMO LA MEDIMOS?
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PRUEBA DE EJERCICO CARDIOPULMONAR (CPET)

! UK! guiar la asignación de recursos de cuidados intensivos posoperatorios
después de una cirugía mayor.

! Toma de decisiones (cirugía mayor vr alternativa menos agresiva)

TASA MÁXIMA DE CONSUMO DE OXÍGENO (VO2) ! parámetro más útil para guiar la 
toma de decisiones clínicas para la cirugía de resección pulmonar

VO2 <15 ml / kg / min !paciente de ALTO RIESGO.

UMBRAL ANAERÓBICO (AT) ! punto de ACIDOSIS LÁCTICA SISTÉMICA

!"#$$%&'%(%)*%(%&+,%! A-45-.,5-.:;B724.,B57.,8/5:CD7,67E45
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Estado de vulnerabilidad clínicamente reconocible que surge de la
disminución de la reserva fisiológica asociada con la edad

En 2050 la población >80a se triplicará

FRAGILIDAD
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INDICADOR PRONÓSTICO DE LOS RESULTADOS POSTOPERATORIOS Y DESTINO DEL ALTA

REVIEW ARTICLE/BRIEF REVIEW

F railty and perioperative outcomes: a narrative review

F ragilité et aboutissements périopératoires: une synthèse
narrative

T homas B eggs · Aresh Sepehri, B Sc ·

Andrea Sz w aj cer, ML IS · N avdeep T angri, MD , PhD ·

Rakesh C. Arora, MD , PhD

Received: 20 May 2014 / Accepted: 4 November 2014
! Canadian Anesthesiologists’ Society 2014

Abstract
B ackground F railty has no single univ ersally accep ted

defi nition or m ethod f or assessm ent. I t is com m only defi ned

f rom a p hy siological p ersp ectiv e as a disrup tion of
hom eostatic m echanism s ultim ately leading to a v ulnerab le

state. N um erous scoring indices and assessm ents ex ist to assist

clinicians in determ ining the f railty status of a p atient. T he
p urp ose of this rev iew is to discuss the relationship b etw een

f railty and p eriop erativ e outcom es in surgical p atients.

Principal findings W e p erf orm ed a rev iew to determ ine
the association of f railty w ith p eriop erativ e outcom es in

p atients undergoing a w ide v ariety of surgical p rocedures. A

scop ing literature search w as p erf orm ed to cap ture studies
f rom ME D L I N E " , E MBA S E T M, and CE N T RA L ( Cochrane) ,

w hich resulted in locating 1 7 5 studies across the three

electronic datab ases. A f ter an article screening p rocess, 1 9
studies w ere f ound that ex am ined f railty and p eriop erativ e

outcom es. T he studies used a range of assessm ents to

determ ine f railty status and included p atients in a v ariety of
surgical fi elds. Regardless of surgical p op ulation and

m ethod of f railty assessm ent, a relationship ex isted

b etw een adv erse p eriop erativ e outcom es and f railty status.
F rail p atients undergoing surgical p rocedures had a higher

likelihood than non- f rail p atients of ex p eriencing m ortality ,

m orb idity , com p lications, increased hosp ital length of stay ,
and discharge to an institution.

Conclusions P atients undergoing surgery w ho are

deem ed f rail, regardless of the scoring assessm ent used,
hav e a higher likelihood of ex p eriencing adv erse

p eriop erativ e outcom es. W ith the lack of a unifi ed

defi nition f or f railty , f urther research is needed to
address w hich assessm ent m ethod is m ost p redictiv e of

adv erse p ostop erativ e outcom es.Co-first authors: Thomas Beggs and Aresh Sepehri
Co-senior authors: Navdeep Tangri and Rakesh C. Arora
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EL ESTADO DE FRAGILIDAD ES UN FACTOR PRONÓSTICO 
INDEPENDIENTE DE COMPLICACIONES EN EL POSTOPERATORIO, 

INSTITUCIONALIZACIÓN Y MUERTE

FRAGILIDAD
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ESCALA DE FRAGILIDAD CLÍNICA 7; /1A5-.4 -1 ;7 *'BC

        Clinical Frailty Scale*

1    Very Fit – People who are robust, active, energetic 
and motivated. These people commonly exercise 
regularly.  They are among the fittest for their age.

2    Well – People who have no active disease 
symptoms but are less fit than category 1. Often, they 
exercise or are very active occasionally, e.g. seasonally.

3    Managing Well – People whose medical problems 
are well controlled, but are not regularly active 
beyond routine walking.

4   Vulnerable – While not dependent on others for 
daily help, often symptoms limit activities. A common 
complaint is being “slowed up”, and/or being tired 
during the day.

5   Mildly Frail –  These people often have more 
evident slowing, and need help in high order IADLs 
(finances, transportation, heavy housework, medica-
tions).  Typically, mild frailty progressively impairs 
shopping and walking outside alone, meal preparation 
and housework. 

6   Moderately Frail – People need help with all 
outside activities and with keeping house. Inside, they 
often have problems with stairs and need help with 
bathing and might need minimal assistance (cuing, 
standby) with dressing. 

       

7   Severely Frail – Completely dependent for 
personal care, from whatever cause (physical or 
cognitive).  Even so, they seem stable and not at 
high risk of dying (within ~ 6 months). 
 
8    Very Severely Frail – Completely dependent, 
approaching the end of life. Typically, they could 
not recover even from a minor illness. 

9. Terminally Ill - Approaching the end of life. This 
category applies to people with a life expectancy  
<6 months, who are not otherwise evidently frail.

Scoring frailty in people with dementia

The degree of frailty corresponds to the degree of dementia.
Common symptoms in mild dementia include forgetting the 
details of a recent event, though still remembering the event itself, 
repeating the same question/story and social withdrawal.

In moderate dementia, recent memory is very impaired, even 
though they seemingly can remember their past life events well. 
They can do personal care with prompting.

In severe dementia, they cannot do personal care without help.

* 1. Canadian Study on Health & Aging, Revised 2008.
2. K. Rockwood et al. A global clinical measure of fitness and   
frailty in elderly people. CMAJ 2005;173:489-495.
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O R I G I N A L

T h e impac t of  f railty  on I C U  and 3 0 - day  
mortality  and th e lev el of  c are in v ery  elderly  
patients (≥ 8 0  y ears)
H ans Flaatten1, 2*  ,  D ylan W. D e L ange3,  Alessandro M orandi4, 5,  Finn H . Andersen6, 7,  Antonio Artigas8,  
Guido B ertolini10,  Ariane B oumendil11,  M auriz io Cecconi12,  Steffen Christensen9,  L oredana Faraldi13,  
J esper Fj ˘ lner9,  Christian J ung14,  B rian M arsh15,  Rui M oreno16,  Sandra Oeyen17,  Christina Agwald ÷ hman18,  
B ernardo B ollen P into19,  Ivo W. Soliman20,  Woj ciech Sz cz ek lik 21,  Andreas V alentin22,  X imena Watson12,  
Tilemachos Z aferidis23,  B ertrand Guidet24, 25, 26 on behalf of the V IP 1 study group

©  2017 Springer-V erlag GmbH  Germany and ESICM

A bstract 
P ur p ose:  V ery old critical ill patients are a rapid ex panding group in the ICU. Indications for admission,  triage criteria 
and level of care are freq uently discussed for such patients. H owever,  most relevant outcome studies in this group 
freq uently Æ nd an increased mortality and a reduced q uality of life in survivors. The main obj ective was to study the 
impact of frailty compared with other variables with regards to short-term outcome in the very old ICU population.

M eth ods:  A transnational prospective cohort study from October 2016 to M ay 2017 with 30 days follow-up was set 
up by the European Society of Intensive Care M edicine. In total 311 ICUs from 21 European countries participated. The 
ICUs included the Æ rst consecutive 20 very old (≥ 80 years) patients admitted to the ICU within a 3-month inclusion 
period. Frailty,  SOFA score and therapeutic procedures were registered,  in addition to limitations of care. For measure-
ment of frailty the Clinical Frailty Scale was used at ICU admission. The main outcomes were ICU and 30-day mortality 
and survival at 30 days.

R esults:  A total of 5021 patients with a median age of 84 years (IQ R 81± 86 years) were included in the Æ nal analysis,  
2404 (47.9%) were women. Admission was classiÆ ed as acute in 4215 (83.9%) of the patients. Overall ICU and 30-day 
mortality rates were 22.1% and 32.6%. D uring ICU stay 23.8% of the patients did not receive speciÆ c ICU procedures: 
ventilation,  vasoactive drugs or renal replacement therapy. Frailty (values ≥ 5) was found in 43.1% and was indepen-
dently related to 30-day survival (H R 1.54;  95% CI 1.38± 1.73) for frail versus non-frail.

C onclusions:  Among very old patients (≥ 80 years) admitted to the ICU,  the consecutive classes in Clinical Frailty 
Scale were inversely associated with short-term survival. The scale had a very low number of missing data. These Æ nd-
ings provide support to add frailty to the clinical assessment in this patient group.

T r ial r eg istr ation:  ClinicalTrials.gov (ID : NCT03134807).

* Correspondence:  hans.Ø aatten@ uib.no 
1 D epartment of Clinical M edicine,  University of B ergen,  B ergen,  Norway
Full author information is available at the end of the article

The V IP 1 study group' s list of contributors: see Ack nowledgements.

Tak e- h ome message:  This prospective multinational study of 5021 
very old intensive care patients (≥ 80 years) found frailty to be present 
in 43.1% and it was independently related to ICU (22.1%) and 30-day 
mortality (32.6%).

! ESTUDIO PROSPECTIVO de octubre de 2016 a mayo de 2017

! 311 UCI de 21 países europeos >80ª

! OBJETIVO ! Impacto a corto plazo de la fragilidad en comparación con otras variables
en la población de la UCI muy mayor.
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many countries. However, the survival of this very old 
age group is rather poor [4, 5, 9]. One of the important 
gaps of knowledge is the short-term survival of these 
elderly ICU patients in relation to premorbid functioning 
[9]. Here, we present the Æ rst large transnational study 
to show the inØ uence of frailty on 30-day mortality in a 
large group of ICU patients of 80  years and above. We 
found that increased degree of frailty, being admitted to 
the ICU in a non-elective fashion and high SOFA score at 

admission (per point) were the three most important fac-
tors associated with ICU mortality or 30-day mortality.

Many previous studies on survival in VIPs are retro-
spective, usually single-centre and often small [5]. In 
these studies case mix differences profoundly affect out-
come and ICU mortality ranges from 14% to 46% and 
hospital mortality from 28% to 48% [4, 13]. Unfortunately, 
Æ xed 30-day mortality is seldom reported since this infor-
mation is often difficult to retrieve in many countries. 
Only two studies reported 30-day mortality and this was 
found to be 34.6% and 35%, respectively [14, 15], which 
is similar to the overall 30-day mortality of 32.4% in our 
study. $e ICU mortality in our study of 22.1% and the 
30-day mortality of 32.4% are in the same range as those 
previously published in prospective cohort from Canada: 
21.8% and 35%, respectively [16]. However, in that study 
patients with an anticipated ICU length of stay less than 
24 h were excluded. $is may also explain the differences 
found in the LOS in these studies (median 4 days in the 
Canadian cohort versus 2.3  days in this study). Indeed, 
patients with a LOS less than 24  h were signiÆ cantly 
more often admitted after planned surgery (see ESM 
Table  3). A striking Æ nding was that ICU mortality was 
found to be higher in patients with shorter (< 24 h) ICU 
stay compared with longer stay. A potential explanation 
for this Æ nding could be that many patients with uncer-
tain beneÆ t from intensive care are admitted for ™ in-ICU 
triageº  and, if found to be non-responsive regarding vital 
functions stabilization, treatment was stopped early.

We recruited 5132 very old intensive care patients 
from 21 European countries and found presence of frailty 
to be independently associated with 30-day mortality. 
Frailty has been deÆ ned as a clinical state of increased 
vulnerability from age-associated decline in physiologi-
cal reserves and function in a wide range of physiological 
systems [2]. $is concept of frailty has been used by geri-
atricians showing an association with adverse outcomes 
including decline in functional performance, prolonged 
LOS, institutionalisation, and mortality. $e concept of 
frailty has recently spread to other areas of medicine [17, 
18] and has been introduced as a potentially useful con-
cept in (elderly) ICU patients [19]. Using a frailty index, 
one study found a strong association between increased 
frailty and 90-day mortality [20]. In a Canadian study, a 
lower index on a frailty scale was independently associ-
ated with increased survival in 610 patients followed for 
12 months [4, 21]. A recent multicentre American study 
found an association between greater degree of frailty, 
measured with the Clinical Frailty Scale, and higher risk 
with increasing frailty on 3- and 12-month mortality [22]. 
$at study did not speciÆ cally report results in the very 
old, but found frailty to be common, even in younger ICU 
patients. In our study, we found an association between 

Fig. 2 Association between frailty scale and 30-day outcome

Table 2 Comparison of elective versus acute admissions

Data are presented as medians [interquartile range] or absolute numbers N (%)

Admission Elective Acute p value

N 906 4115

Age 83 [81± 86] 84 [81± 87] < 0.001

Gender male 499 (55.1%) 2118 (51.5%) 0.054

SOFA score at admission 4 [2± 7] 7 [4± 11] < 0.001

Frailty scale < 0.001

 Frailty 1± 3: not frail 436 (48.1%) 1457 (35.4%)

 Frailty 4: pre± frail 211 (23.3%) 761 (18.5%)

 Frailty 5± 9: frail 259 (28.6%) 1897 (46.1%)

Region < 0.001

 Central 241 (26.6%) 660 (16%)

 East 84 (9.3%) 463 (11.3%)

 North 40 (4.4%) 682 (16.6%)

 South 257 (28.4%) 1445 (35.1%)

 West 284 (31.3%) 865 (21%)

ICU length of stay (days) 1.2 [0.9± 2.9] 2.8 [1.1± 6.5] < 0.001

Treatment withheld 42 (4.6%) 1107 (26.9%) < 0.001

Treatment withdrawn 15 (1.7%) 597 (14.5%) < 0.001

ICU survival 878 (96.9%) 3033 (73.7%) < 0.001

30-day survival 844 (93.2%) 2551 (62%) < 0.001

FRAGILIDAD
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Association of Patient Frailty With Increased Morbidity
After Common Ambulatory General Surgery Operations
Carolyn D. Seib, MD, MAS; Holly Rochefort, MD; Kathryn Chomsky-Higgins, MD, MS; Jessica E. Gosnell, MD;
Insoo Suh, MD; Wen T. Shen, MD, MA; Quan-Yang Duh, MD; Emily Finlayson, MD, MS

IMPORTANCE Frailty is a measure of decreased physiological reserve that is associated with
morbidity and mortality in major elective and emergency general surgery operations,
independent of chronological age. To date, the association of frailty with outcomes in
ambulatory general surgery has not been established.

OBJECTIVE To determine the association between frailty and perioperative morbidity in
patients undergoing ambulatory general surgery operations.

DESIGN, SETTING, AND PARTICIPANTS A retrospective cohort study was conducted of 140 828
patients older than 40 years of age from the 2007-2010 American College of Surgeons
National Surgical Quality Improvement Program Participant Use File who underwent
ambulatory and 23-hour-stay hernia, breast, thyroid, or parathyroid surgery. Data analysis
was performed from August 18, 2016, to June 21, 2017.

MAIN OUTCOMES AND MEASURES The association between the National Surgical Quality
Improvement Program modified frailty index and perioperative morbidity was determined via
multivariable logistic regression with random-effects modeling to control for clustering within
Current Procedural Terminology codes.

RESULTS A total of 140 828 patients (80 147 women and 60 681 men; mean [SD] age, 59.3
[12.0] years) underwent ambulatory hernia (n = 71 455), breast (n = 51 267), thyroid, or
parathyroid surgery (n = 18 106). Of these patients, 2457 (1.7%) experienced any type of
perioperative complication and 971 (0.7%) experienced serious perioperative complications.
An increasing modified frailty index was associated with a stepwise increase in the incidence
of complications. In multivariable analysis adjusting for age, sex, race/ethnicity, anesthesia
type, tobacco use, renal failure, corticosteroid use, and clustering by Current Procedural
Terminology codes, an intermediate modified frailty index score (0.18-0.35, corresponding to
2-3 frailty traits) was associated with statistically significant odds ratios of 1.70 (95% CI,
1.54-1.88; P < .001) for any complication and 2.00 (95% CI, 1.72-2.34; P < .001) for serious
complications. A high modified frailty index score (!0.36, corresponding to !4 frailty traits)
was associated with statistically significant odds ratios of 3.35 (95% CI, 2.52-4.46; P < .001)
for any complication and 3.95 (95% CI, 2.65-5.87; P < .001) for serious complications.
Anesthesia with local and monitored anesthesia care was the only modifiable covariate
associated with decreased odds of serious 30-day complications, with an adjusted odds ratio
of 0.66 (95% CI, 0.53-0.81; P < .001).

CONCLUSIONS AND RELEVANCE Frailty is associated with increased perioperative morbidity in
common ambulatory general surgery operations, independent of age, type of anesthesia, and
other comorbidities. Surgeons should consider frailty rather than chronological age when
counseling and selecting patients for elective ambulatory surgery.

JAMA Surg. doi:10.1001/jamasurg.2017.4007
Published online October 11, 2017.
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! Aumento de la morbilidad operatoria en las intervenciones ambulatorias de cirugía general,
independientemente de la edad, el tipo de anestesia y otras comorbilidades

! Los cirujanos deben considerar la fragilidad en lugar de la edad cronológica al aconsejar y
seleccionar pacientes para cirugía ambulatoria electiva.

Toma de decisiones compartida efectiva entre los pacientes, los miembros de la familia y los
equipos médicos, PUDIENDO LIMITAR INTERVENCIONES INÚTILES

FRAGILIDAD
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1. INTRODUCCIÓN

1. EVALUACIÓN DEL RIESGO
- Estratificación del riesgo utilizando datos PREOPERATORIOS 

- CAPACIDAD FUNCIONAL
- FRAGILIDAD

- BIOMARCADORES

- Estratificación del riesgo utilizando datos INTRA/POSTOPERATORIOS

5. EVALUACIÓN DEL RIESGO EN LA ERA “BIG DATA”

6. CONCLUSIONES

AVANCES RECIENTES EN LA ESTRATIFICACIÓN DEL RIESGO 
PERIOPERATORIO
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ALBUMINA

o La albúmina sérica preoperatoria medida <30 g / l se asocia con un mayor riesgo
de mortalidad perioperatoria

o Importancia de la albúmina sérica para predecir complicaciones después de la cirugía,
incluso a niveles considerados moderadamente bajos (30–35 g / l)

A7. reducciones postoperatorias 2- 7;BC6/17 976B/D1 E75-8-1 7:6-1975 -; 5/-.F4
2- 846E;/878/41-. 8464 3#"G /12-E-12/-19-6-19- 2- ;4. 1/H-;-. E5-4E-57945/4.
6I. 7;94.J

BIOMARCADORES
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HEMOGLOBINA

o La anemia es muy predictiva de RRAA después de la cirugía

o Los avances recientes en la terapia de hierro iv proporcionan un medio preferible para
corregir tanto la deficiencia de hierro como la anemia

La masa total de Hb Y NO la concentración de Hb sola que podría estar influenciada
por el volumen, parece ser la más influyente para el rendimiento cardiovascular
medido por CPET.

BIOMARCADORES
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TROPONINA, PÉPTIDO NATRIURÉTICO Y COPEPTINA 

! La medición estos biomarcadores mejora la estratificación del riesgo
tanto en el período preoperatorio como en el postoperatorio

Evaluación preoperatoria de los biomarcadores podría servir como una modalidad de 
“triaje” efectiva

BIOMARCADORES
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El pÈ ptido natriurÈ tico cerebral (BNP) y la prohormona aminoter-
minal del BNP (NT-proBNP) se producen en los miocitos cardiacos en 
respuesta a aumentos de estrÈ s en la pared mioc· rdica. Esto sucede 
en cualquier fase de la IC, independientemente de la presencia o 
ausencia de isquemia mioc· rdica. Las cifras de BNP y NT-proBNP sÈ ri-
cos se han convertido en indicadores pronÛ sticos importantes para 
numerosas enfermedades cardiacas en contextos no quiṙ rgicos50. Los 
tÌ tulos preoperatorios de BNP y NT-proBNP tienen un valor pronÛ stico 
adicional de mortalidad a largo plazo y eventos cardiacos tras la ciru-
gÌ a vascular mayor no cardiaca51-53.

Los datos derivados de estudios prospectivos aleatorizados sobre 
el empleo de biomarcadores preoperatorios son escasos. Seġ n la evi-
dencia existente, no se puede proponer la determinaciÛ n sistem· tica 
de biomarcadores sÈ ricos de pacientes programados para cirugÌ a no 
cardiaca, pero se debe considerar para pacientes de alto riesgo 
(≤ 4 MET o Ì ndice revisado de riesgo cardiaco >  1 para cirugÌ a vascular 
y >  2 para cirugÌ a no vascular).

3 .6 . P ruebas diagnÛ sticas no inv asiv as

Las pruebas preoperatorias no invasivas proporcionan informaciÛ n 
sobre tres marcadores cardiacos Ñ disfunciÛ n del VI, isquemia mioc· r-
dica y anomalÌ as valvulares cardiacasÑ , y estos tres marcadores son 
determinantes importantes de eventos adversos posoperatorios. La 
funciÛ n del VI se eval˙ a en reposo mediante distintas tÈ cnicas de 
imagen. Para la detecciÛ n de la isquemia mioc· rdica se puede emplear 
el ECG de esfuerzo y varias tÈ cnicas de imagen no invasivas. La radio-
grafÌ a de tÛ rax antes de la cirugÌ a no cardiaca no est·  recomendada si 
no hay indicaciones especÌ ficas. En tÈ rminos generales, el algoritmo 
diagnÛ stico para la estratificaciÛ n del riesgo de isquemia mioc· rdica y 
de disfunciÛ n del VI debe ser similar al propuesto para pacientes de 
contextos no quir˙ rgicos con sospecha o confirmaciÛ n de CI56. Las 
pruebas no invasivas deben considerarse no solo para la indicaciÛ n de 
revascularizaciÛ n arterial coronaria, sino tambiÈ n para aconsejar al 
paciente y modificar el manejo perioperatorio seg˙ n el tipo de ciru-
gÌ a, la tÈ cnica anestÈ sica y el pronÛ stico a largo plazo.

3 .6 .1 . P ruebas diagnÛ sticas no inv asiv as para enf ermedades 
cardiacas

3 . 6 . 1 . 1 .  ElectrocardiografÌ a

El ECG de 12 derivaciones forma parte de la evaluaciÛ n de riesgo 
cardiovascular preoperatorio de pacientes programados para cirugÌ a 
no cardiaca. En pacientes con CI, el ECG preoperatorio ofrece impor-
tante informaciÛ n pronÛ stica sobre la evoluciÛ n a largo plazo, inde-
pendientemente de los  hal lazgos cl Ì n icos  y  la  isquemia 
perioperatoria57 . Sin embargo, el ECG podrÌ a ser normal o inespecÌ fico 
en pacientes con isquemia mioc· rdica e incluso con infarto. 

3 . 6 . 1 . 2 .  EvaluaciÛ n de la funciÛ n del ventrÌ culo iz q uierdo

La funciÛ n del VI en reposo puede evaluarse mediante gammagra-
fÌ a ventricular, tomografÌ a por emisiÛ n monofotÛ nica (SPECT), ecocar-
diografÌ a, imagen por resonancia magnÈ tica (IRM) o tomografÌ a 
computarizada (TC) multicorte; todas estas tÈ cnicas ofrecen similar 
precisiÛ n. La ecocardiografÌ a es la tÈ cnica m· s vers· til y disponible 
para la evaluaciÛ n de la funciÛ n ventricular. No se recomienda ecocar-
diografÌ as sistem· ticas para la evaluaciÛ n preoperatoria de la funciÛ n 
ventricular, pero podrÌ a ser aconsejable para pacientes asintom· ticos 
con alto riesgo quiṙ rgico58. En la evaluaciÛ n preoperatoria, la presen-
cia de disfunciÛ n sistÛ lica del VI, regurgitaciÛ n mitral moderada-
grave y gradientes aumentados de presiÛ n valvular aÛ rtica se asocia 
con mayor incidencia de eventos cardiacos mayores59. El limitado 
valor predictivo de evaluar la funciÛ n del VI para la evoluciÛ n perio-
peratoria podrÌ a estar relacionado con la incapacidad para detectar CI 
grave subyacente. 

R ecomendaciones sobre la estratif icaciÛ n del riesgo cardiaco

Recomendaciones Clasea Nivelb Refc

Se recomienda emplear Ì ndices de 
riesgo cardiaco para la estratificaciÛ n 
del riesgo perioperatorio

I B 43,44

Se recomienda emplear el modelo 
NSQ IP o el Ì ndice de Lee para la 
estratificaciÛ n del riesgo cardiaco 
perioperatorio

I B 43,44,54

Se debe considerar la determinaciÛ n de 
troponinas cardiacas en pacientes 
de alto riesgo antes de la cirugÌ a 
y 48-7 2 h despuÈ s

II B 3,48,49

Se puede considerar la determinaciÛ n 
de NT-proBNP y BNP para obtener 
informaciÛ n pronÛ stica independiente 
para la estimaciÛ n del riesgo de eventos 
cardiacos perioperatorios y tardÌ os en 
pacientes de alto riesgo

IIb B 52,53,55

No se recomienda la determinaciÛ n 
sistem· tica universal de biomarcadores 
para la estratificaciÛ n del riesgo y la 
prevenciÛ n de eventos cardiacos

III C

BNP: pÈ ptido natriurÈ tico cerbral; NSQ IP: N ational Surgical Q uality I mprovement 
Program;  NT-proBNP: prohormona aminoterminal del BNP.

aClase de recomendaciÛ n.
bNivel de evidencia.
cReferencias que respaldan las recomendaciones.

R ecomendaciones sobre el ECG  preoperatorio sistem· tico

Recomendaciones Clasea Nivelb Refc

Se recomienda realizar ECG preoperatorio a 
pacientes con uno o m· s factores de riesgod 
programados para cirugÌ a de riesgo intermedio 
o alto

I C 57

Se puede considerar ECG preoperatorio para 
pacientes con uno o m· s factores de riesgo 
y programados para cirugÌ a de bajo riesgo

IIb C

Se puede considerar ECG preoperatorio para 
pacientes mayores de 65 aÒ os sin factores de 
riesgo y programados para cirugÌ a de riesgo 
intermedio

IIb C

No se recomienda realizar ECG preoperatorio 
sistem· ticamente a pacientes sin factores de 
riesgo y programados para cirugÌ a de riesgo bajo

III B 7 1

ECG: electrocardiograma.
aClase de recomendaciÛ n.
bNivel de evidencia.
cReferencias que respaldan las recomendaciones.
dLos factores clÌ nicos de riesgo se detallan en la tabla 4.

R ecomendaciones sobre la ecocardiograf Ì a en reposo para pacientes 
asintom· ticos sin signos de enf ermedad cardiaca o alteraciones 
electrocardiogr· f icas

Recomendaciones Clasea Nivelb

Se puede considerar la ecocardiografÌ a en reposo para 
pacientes programados para cirugÌ a de alto riesgo

IIb C

No se recomienda la ecocardiografÌ a sistem· tica de pacientes 
programados para cirugÌ a de riesgo intermedio o bajo

III C

aClase de recomendaciÛ n.
bNivel de evidencia.
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BIOMARCADORES
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! Los ti "tulos preoperatorios tienen un valor prono"stico de mortalidad a largo
plazo y eventos cardiacos tras la cirugi "a vascular mayor no cardiaca

BNP / Pro-BNP

300 ng / l de NT-pro-BNP
92 mg / l de BNP
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RIESGO DE MUERTE O IAM NO FATAL EN LOS 30 
DÍAS POSTERIORES
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BNP y Pro-BNP

Niveles elevados de NT-proBNP en cirugi !a mayor no cardiaca que presentaban alguno de 
los 5 factores de riesgo cardiovascular y su relacio!n con la mortalidad en los primeros 30 di !as
de postoperatorio

FACTORES DE RCV

Enfermedad coronaria
Insuficiencia cardiaca

ACV
DMID

Creatinina >2mg%) 

50% niveles elevados preoperatorios de NT-proBNP
! RM en los primeros 30 di !as x 29

Alto VPN

50% niveles elevados preoperatorios de NT proBNP

CONCLUSIONES
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COPEPTINA

! Precursor de Vasopresina
! Marcador de ESTRÉS ENDÓGENO

! Valor diagnóstico y pronóstico de la lesión miocárdica en el paciente no quirúrgico
! Puede mejorar la estratificación del riesgo preoperatorio y la predicción de la lesión
miocárdica en la cirugía no cardíaca.

! ¡OJO! SI DISFUNCIÓN RENAL
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o NO se puede proponer la DETERMINACIÓN SISTEMÁTICA de
biomarcadores se!ricos de pacientes programados para cirugi!a no cardiaca

o CONSIDERAR EN PACIENTES DE ALTO RIESGO

o (! 4 MET o IRCR > 1 para cirugi!a vascular y > 2 para cirugi!a no vascular).

BIOMARCADORES
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1. INTRODUCCIÓN

1. EVALUACIÓN DEL RIESGO
- Estratificación del riesgo utilizando datos PREOPERATORIOS

- Estratificación del riesgo utilizando datos INTRA/POSTOPERATORIOS

Puntuación de gravedad fisiológica y operativa para la enumeración de 
mortalidad y morbilidad (POSSUM)

Puntuación quirúrgica de APGAR

3. EVALUACIÓN DEL RIESGO EN LA ERA “BIG DATA”

4. CONCLUSIONES

AVANCES RECIENTES EN LA ESTRATIFICACIÓN DEL RIESGO PERIOPERATORIO
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ESTRATIFICACIÓN CON DATOS INTRAOPERATORIOS Y 
POSTOPERATORIOS

Puntuación de gravedad fisiológica y operativa para la enumeración de 
mortalidad y morbilidad (POSSUM)

! 12 variables preoperatorias + 6 del entorno qx
! Útil para guiar la toma de decisiones postoperatorias con respecto al ingreso en UCI, o
como un indicador para una mayor vigilancia postoperatoria.
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Puntuación quirúrgica de APGAR

o Variables hemodinámicas intraoperatorias
o Pacientes con alto y bajo riesgo de complicaciones mayores y muerte dentro de los 30 días
de las cirugías colorrectales / vasculares y vasculares

!"#$%&'()*+,!-./01,2-,345678/01,'4191:727

ASA-PS con sAs intraoperatorios continuos aumenta la capacidad discriminativa de 
ASA-PS o sA para predecir complicaciones postoperatorias importantes a los 30d

ESTRATIFICACIÓN CON DATOS INTRAOPERATORIOS Y 
POSTOPERATORIOS
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1. INTRODUCCIÓN

1. EVALUACIÓN DEL RIESGO
- Estratificación del riesgo utilizando datos PREOPERATORIOS

- Estratificación del riesgo utilizando datos INTRA/POSTOPERATORIOS

3. EVALUACIÓN DEL RIESGO EN LA ERA “BIG DATA”

4. CONCLUSIONES

AVANCES RECIENTES EN LA ESTRATIFICACIÓN DEL RIESGO PERIOPERATORIO
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BIG DATA PERIOPERATORIO
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! Los modelos de predicción de riesgos basados en sistemas de "inteligencia artificial"
pueden incorporar datos fisiológicos y de laboratorio intra y postoperatorios "en
tiempo real", que se podrán modificar de forma dinámica y continua

! El procesamiento de estos datos permitirá predecir resultados como la muerte,
la necesidad de una intervención rápida o el ingreso en UCI.&get_box_var;ORIGINAL ARTICLE

Multicenter Development and Validation of a Risk Stratification
Tool for Ward Patients
Matthew M. Churpek1,2, Trevor C. Yuen1, Christopher Winslow3, Ari A. Robicsek3, David O. Meltzer1,
Robert D. Gibbons2, and Dana P. Edelson1

1Department of Medicine and 2Department of Health Studies, University of Chicago, Chicago, Illinois; and 3Department of Medicine,
NorthShore University HealthSystem, Evanston, Illinois

Abstract

Rationale:Most ward risk scores were created using subjective
opinion in individual hospitals and only use vital signs.

Objectives: To develop and validate a risk score using commonly
collected electronic health record data.

Methods: All patients hospitalized on the wards in five hospitals
were included in this observational cohort study. Discrete-time
survival analysis was used to predict the combined outcome of
cardiac arrest (CA), intensive care unit (ICU) transfer, or death on
the wards. Laboratory results, vital signs, and demographics were
used as predictor variables. The model was developed in the
first 60% of the data at each hospital and then validated in the
remaining 40%. The final model was compared with the Modified
Early Warning Score (MEWS) using the area under the receiver
operating characteristic curve and the net reclassification
index (NRI).

Measurements and Main Results: A total of 269,999 patient
admissions were included, with 424 CAs, 13,188 ICU transfers, and
2,840 deaths occurring during the study period. The derived model
was more accurate than the MEWS in the validation dataset for all
outcomes (area under the receiver operating characteristic curve,
0.83 vs. 0.71 for CA; 0.75 vs. 0.68 for ICU transfer; 0.93 vs. 0.88 for
death; and 0.77 vs. 0.70 for the combined outcome; P value, 0.01 for
all comparisons). This accuracy improvement was seen across all
hospitals. The NRI for the electronic Cardiac Arrest Risk Triage
compared with the MEWS was 0.28 (0.18–0.38), with a positive
NRI of 0.19 (0.09–0.29) and a negative NRI of 0.09 (0.09–0.09).

Conclusions:Wedeveloped an accurate ward risk stratification tool
using commonly collected electronic health record variables in a large
multicenter dataset. Further study is needed to determine whether
implementation in real-time would improve patient outcomes.

Keywords: heart arrest; hospital rapid response team; decision
support techniques; early diagnosis; statistical models

In-hospital cardiac arrest causes
a significant healthcare burden, and its
incidence is increasing in the United States
(1). Hospitalized patients outside of
intensive care units (ICUs) are particularly
vulnerable because of infrequent

physiologic measurements, variable ICU
bed availability, and errors in medical
decision-making that may cause patients to
be left in less closely monitored ward beds
too long, resulting in an arrest (2, 3). Even
a delay of a few hours in transferring

critically ill patients to the ICU results in
increased morbidity and mortality (4).
Previous studies have demonstrated that
vital sign abnormalities occur hours before
cardiac arrest (2, 3, 5, 6), which suggests
that many of these events could be detected
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[47,53&&]. Prognosis of postoperative MIs, however,
is equally poor, irrespective of symptomatology.
Taken in the context of over 10 million cardiac
complications which occur annually within 30 days
of noncardiac surgeries, this represents a major
global health problem. Current evidence base sug-
gests that preoperative and postoperative monitor-
ing of natriuretic peptide and troponin monitoring
can substantially improve risk prediction to influ-
ence clinical practice [54]. Values at least 300 ng/l of
NT-pro-BNP and at least 92 mg/l of BNP are com-
monly accepted thresholds associated with
increased risk of death or nonfatal MI within 30 days
of noncardiac surgeries. The Canadian Cardiovascu-
lar Society guidelines recommend measurement of
NT-pro-BNP or BNP to enhance perioperative car-
diac risk estimation in patients aged above 65 years
of age, 45 to 64 years with significant cardiac disease,
or those with RCRI above 1 (Strong recommenda-
tion; Moderate quality evidence) [34&&]. The Euro-
pean Society of Cardiology guidelines are, however,
more conservative regarding troponins and natri-
uretic peptide testing in high-risk patients (class IIb,
level of evidence: B) [19]. It is, however, at present,
unclear if specific therapies directed by these bio-
markers can improve perioperative outcomes.

RISK STRATIFICATION USING
INTRAOPERATIVE DATA

Intraoperative hemodynamic parameters have been
shown to predict postoperative outcomes. Hypoten-
sion even for short duration is strongly associated
with increased risk of postoperative acute kidney
injury, myocardial injury, stroke, and mortality
[55&,56–58]. Absolute thresholds associated with
increased 30-day operative mortality include: sys-
tolic blood pressure below 70 mmHg for at least
5 min, mean arterial pressure (MAP) below
49 mmHg for at least 5 min, diastolic blood pressure
below 30 mmHg for at least 5 min, or MAP decreases
at least 50% baseline for at least 5 min [58]. The
threshold for myocardial injury is a MAP less than
65 mmHg, whereas that for kidney injury is thought
to be near 75 mmHg [59&&]. Randomized controlled
trials have shown that targeted intraoperative blood
pressure management could mitigate postoperative
organ dysfunction in high-risk patients [60&,61&].

There is conflicting evidence regarding the
impact of depth of anesthesia [as measured by Bis-
pectral Index (BIS) and postoperative outcomes]
[62–64]. Whether lower BIS values are simply are
marker of a sicker patient population or represent a

FIGURE 1. Current framework of perioperative risk stratification. ACS-NSQIP, American College of Surgeons’ National Surgical
Quality Improvement Program Risk Calculators; ASA-PS, American Society of Anesthesiologists’ Physical Status; BIS, Bispectral
Index; CAF, comprehensive assessment of frailty; CFS, Clinical Frailty Scale; CPET, cardiopulmonary exercise testing; DASI, Duke
Activity Status Index; mFI, modified Frailty Index; NP, natriuretic peptides; POSSUM/P-POSSUM, Physiological and Operative
Severity Score for the Enumeration of Mortality and morbidity Score; RCRI, Revised Cardiac Risk Index, Rockwood – Canadian
Study of Health and Aging – Frailty Index (CSHA – FI); Tn, troponin.

The surgical patient
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CONCLUSIONES

! Las herramientas de estratificación de riesgo universales han mejorado nuestra
capacidad de cuantificar de manera integral el riesgo de eventos adversos
postoperatorios

! La integración de biomarcadores, la evaluación integral del estado funcional y la
fragilidad en la evaluación de riesgo han mejorado nuestra capacidad para identificar a
los "pacientes en riesgo”

! Existen predictores intraoperatorios que pueden ayudar a predecir el riesgo
postoperatorio

! El desarrollo de “sistemas perioperatorios inteligentes” permitirá una estimación
dinámica del riesgo durante todo el episodio perioperatorio




