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Abstract
Introduction: Hemodynamic parameters such as the global end-diastolic volume index (GEDVI)
and extravascular lung water index (EVLWI), derived by transpulmonary thermodilution, have
gained increasing interest for guiding fluid therapy in critically ill patients. The proposed normal
values (680---800 ml/m2 for GEDVI and 3---7 ml/kg for EVLWI) are based on measurements in
healthy individuals and on expert opinion, and are assumed to be suitable for all patients. We
analyzed the published data for GEDVI and EVLWI, and investigated the differences between a
cohort of septic patients (SEP) and patients undergoing major surgery (SURG), respectively.
Methods: A PubMed literature search for GEDVI, EVLWI or transcardiopulmonary single/double
indicator thermodilution was carried out, covering the period from 1990 to 2010.
Intervention: Meta-regression analysis was performed to identify any differences between the
surgical (SURG) and non-surgical septic groups (SEP).
Results: Data from 1925 patients corresponding to 64 studies were included. On comparing both
groups, mean GEDVI was significantly higher by 94 ml/m2 (95%CI: [54; 134]) in SEP compared to
SURG patients (788 ml/m2 95%CI: [762; 816], vs. 694 ml/m2, 95%CI: [678; 711], p < 0.001). Mean
EVLWI also differed significantly by 3.3 ml/kg (95%CI: [1.4; 5.2], SURG 7.2 ml/kg, 95%CI: [6.9;
7.6] vs. SEP 11.0 ml/kg, 95%CI: [9.1; 13.0], p = 0.001).
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Conclusions: The published data for GEDVI and EVLWI are heterogeneous, particularly in criti-
cally ill patients, and often exceed the proposed normal values derived from healthy individuals.
In the group of septic patients, GEDVI and EVLWI were significantly higher than in the group of
patients undergoing major surgery. This points to the need for defining different therapeutic
targets for different patient populations.
© 2011 Elsevier España, S.L. and SEMICYUC. All rights reserved.
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Comparación de valores del volumen diastólico final global y el algua pulmonar
extravascular, medidos mediante termodilución transcardiopulmonar en pacientes
críticamente enfermos: metaanálisis bibliográfico

Resumen
Introducción: Parámetros hemodinámicos como el índice de volumen diastólico final global
(GEDVI) y el índice de agua pulmonar extravascular (EVLWI), obtenidos mediante termodilución
transpulmonar, suscitan un interés creciente como guía de la terapia de fluidos en pacientes
críticamente enfermos. Los valores normales propuestos (680---800 ml/m2 para el GEDVI y 3-
7 ml/kg para el EVLWI) se basan en mediciones realizadas a individuos sanos y en la opinión de
expertos, y se asume que son adecuados para todos los pacientes. Analizamos los datos publi-
cados sobre el GEDVI y el EVLWI e investigamos las diferencias entre una cohorte de pacientes
septicémicos (SEP) y pacientes sometidos a cirugía mayor (SURG) respectivamente.
Métodos: Se realizó una búsqueda bibliográfica en PubMed de GEDVI, EVLWI o termodilución
trasncardiopulmonar de indicador único/doble referida al periodo comprendido entre 1990 y
2010.
Intervenciones: Se realizó un análisis de metarregresión para identificar las diferencias entre
los grupos quirúrgico (SURG) y no quirúrgico septicémico (SEP).
Resultados: Se incluyeron los datos de 1925 pacientes correspondientes a 64 estudios. Al com-
parar ambos grupos, el GEDVI medio resultó ser significativamente mayor, con un aumento
de 94 ml/m2 (IC del 95 %: [54; 134]) en el grupo SEP en comparación con los pacientes SURG
(788 ml/m2, IC del 95 %: [762; 816], frente a 694 ml/m2, IC del 95 %: [678; 711], p<0,001). El
EVLWI medio también presentó una diferencia significativa de 3,3 ml/kg (IC del 95 %: [1,4; 5,2],
SURG 7,2 ml/kg, IC del 95 %: [6,9; 7,6] frente a SEP 11,0 ml/kg, IC del 95 %: [9,1;13,0], p=0,001).
Conclusiones: Los datos publicados del GEDVI y el EVLWI son heterogéneos, especialmente en
pacientes críticamente enfermos, y a menudo superan los valores normales propuestos a partir
de individuos sanos. En el grupo de pacientes septicémicos, los índices GEDVI y EVLWI fueron
significativamente más altos que en el grupo de pacientes sometido a cirugía mayor. Esto pone de
manifiesto la necesidad de definir distintos objetivos terapéuticos para las distintas poblaciones
de sujetos.
© 2011 Elsevier España, S.L. y SEMICYUC. Todos los derechos reservados.

Introduction

There is increasing evidence that appropriate hemodynamic
management is related to outcome in critically ill patients,
both in the operating room and in the intensive care unit.1---3

Reliable assessment of cardiac preload, volume responsive-
ness, cardiac output (CO) and also indicators for potential
fluid overload (extravascular lung water, EVLW) are pre-
requisites for successful management of hemodynamically
unstable critically ill patients.

As well as imaging techniques, such as transesophageal
echocardiography, thermodilution techniques, and in partic-
ular transcardiopulmonary thermodilution, allow accurate
assessment of cardiac preload volumes by measuring
GEDVI.4---6 For this assessment, cold saline as a freely
diffusible indicator is injected randomly throughout the res-
piratory cycle via a central venous catheter. The mean
transit time (MTT) and the exponential downslope time

(DST) of the thermal indicator are detected by a thermistor
tipped catheter in the femoral artery (Figure 1). ITTV, the
intrathoracic thermal volume, is calculated from CO × MTT
and the pulmonary thermal volume (PTV) is derived from
CO × DST. GEDV is then calculated by subtracting PTV from
ITTV (Figure 2). For inter-individual comparability GEDV is
then indexed to the patients’ body surface (GEDVI).

Hypovolemic patients with decreased cardiac preload
present with lower values of GEDVI and are more likely
to respond to a volume challenge with a significant
increase in CO.6 Because of decreased invasiveness com-
pared to pulmonary artery catheterization, and its greater
operator-independency compared to echocardiography, the
method has gained increasing acceptance over the last
decade among physicians for determining cardiac output
and preload and is made commercially available by Pul-
sion Medical Systems (Munich, Germany).7,8 Also available,
the LiDCO plus uses lithium for calibration and provides a
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