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ABSTRACT:  
Background: Mechanical ventilation is essential for managing respiratory failure, but it can lead to 
complications such as impaired lung compliance and increased extravascular lung water (EVLW). 
Understanding the relationship between these parameters is crucial for optimizing patient management. 
Objective: To investigate the correlation between extravascular lung water (EVLW) and lung 
compliance in mechanically ventilated patients in the ICU of a tertiary care center. 
Methods: A total of 60 mechanically ventilated patients in the ICU were included in this study. EVLW 
was measured using transpulmonary thermodilution, and lung compliance was assessed through 
ventilatory parameters. Data were collected at baseline and at 6, 12, 18, and 24 hours. Correlation 
analysis was performed to examine the relationship between EVLW and lung compliance. 
Results: The study found a significant negative correlation between EVLW and lung compliance, with 
Pearson’s correlation coefficient of -0.85 (p < 0.01). As EVLW increased over time, lung compliance 
decreased. The changes in EVLW and lung compliance were statistically significant at all time points 
(p < 0.05). 
Conclusion: The strong negative correlation between EVLW and lung compliance highlights the 
impact of increased pulmonary edema on lung function in mechanically ventilated patients. Monitoring 
EVLW and adjusting ventilation strategies accordingly could improve patient outcomes by optimizing 
fluid management and lung mechanics. 
Keywords: Extravascular Lung Water, Lung Compliance, Mechanical Ventilation, ICU, Pulmonary Edema, 
Transpulmonary Thermodilution 
 

Introduction: 

Mechanical ventilation is a critical intervention 
for patients experiencing respiratory failure in 
intensive care units (ICU). Although it is 
lifesaving, it can also result in complications that 
necessitate careful management. Two essential 
parameters in managing mechanically ventilated 
patients are lung compliance and extravascular 
lung water (EVLW). Understanding these 
factors is vital for evaluating physiological 
changes in ventilated patients, and studying their 
correlation could provide insights that enhance 
patient outcomes. 
Lung compliance measures the ability of the 
lungs to expand in response to pressure, 
reflecting the elastic properties of the lung and 

chest wall. Reduced lung compliance is often 
linked to conditions such as acute respiratory 
distress syndrome (ARDS), pneumonia, and 
pulmonary edema (1-3). In mechanically 
ventilated patients, decreased lung compliance 
signifies stiffer lungs, leading to higher airway 
pressures and an increased risk of ventilator-
induced lung injury (VILI) (4). Monitoring lung 
compliance enables clinicians to adjust 
mechanical ventilation parameters, such as tidal 
volume and positive end-expiratory pressure 
(PEEP), optimizing oxygenation while 
minimizing the risk of barotrauma (5). 
Therefore, understanding the factors that affect 
lung compliance is essential for improving 
outcomes in critically ill, mechanically 
ventilated patients. 
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Extravascular lung water (EVLW) refers to the 
water content in the lungs outside the pulmonary 
vasculature. EVLW serves as an important 
marker of pulmonary edema, which can result 
from increased capillary permeability in 
conditions such as ARDS or from fluid overload 
(6). Excess EVLW compromises gas exchange, 
leading to hypoxemia and contributing to 
worsening respiratory function in critically ill 
patients (7). Precise measurement of EVLW 
helps guide fluid management strategies in 
mechanically ventilated patients, assisting in the 
avoidance of both fluid overload and 
hypovolemia, both of which can negatively 
impact patient outcomes (8). 
The relationship between lung compliance and 
EVLW remains an area of active research. 
Increased EVLW can reduce lung compliance 
by causing pulmonary edema, which stiffens 
lung tissue and limits its ability to expand. 
However, the exact degree of this correlation 
and its impact on clinical outcomes in 
mechanically ventilated patients is not yet fully 
understood (9). A deeper understanding of the 
relationship between these two parameters could 
lead to more personalized ventilation strategies 
that optimize both lung compliance and fluid 
management, ultimately improving patient 
outcomes. 
Managing mechanically ventilated patients in 
the ICU involves balancing various factors, 
including hemodynamic, fluid balance, and 
ventilatory parameters. Traditional clinical 
methods for assessing lung water, such as chest 
radiography or central venous pressure 
measurements, often lack precision (10). 
Advanced techniques, such as transpulmonary 
thermodilution and bioimpedance, provide more 
accurate assessments of EVLW and have the 
potential to improve clinical outcomes when 
integrated into routine ICU practice. 
This study aims to investigate the correlation 
between extravascular lung water and lung 
compliance in mechanically ventilated patients 
in the ICU of a tertiary care center. By exploring 
this relationship, the study seeks to offer insights 
into optimizing fluid management and 
ventilatory strategies to enhance outcomes for 

critically ill patients. Understanding the 
relationship between EVLW and lung 
compliance could inform more individualized 
approaches to mechanical ventilation, 
potentially reducing complications such as VILI 
and improving survival rates in this vulnerable 
patient population. 
Aim and objectives: 

Aim:  
To investigate the correlation between 
extravascular lung water (EVLW) and lung 
compliance in mechanically ventilated patients 
in the ICU of a tertiary care center. 
Objectives: 

• To assess the relationship between EVLW 
and lung compliance in mechanically 
ventilated ICU patients. 

• To evaluate how changes in EVLW impact 
lung compliance and vice versa. 

• To provide insights that could inform better 
management strategies for fluid balance and 
ventilation in ICU settings. 

Material and Methods: 
This study was conducted in the Department of 
Anaesthesia at a tertiary care center. A total of 
60 mechanically ventilated patients in the ICU 
were included in the study. The study received 
approval from the institutional ethics committee, 
and informed consent was obtained from all 
participants or their legal representatives. 
Patient Selection: Patients aged 18 years and 
older who required mechanical ventilation for at 
least 24 hours and were admitted to the ICU 
during the study period were considered for 
inclusion. Exclusion criteria included patients 
with pre-existing lung conditions that could 
confound the results, such as chronic obstructive 
pulmonary disease (COPD) or severe asthma, as 
well as those with contraindications to the 
measurement techniques used in the study. 
Study Procedure: EVLW was measured using 
transpulmonary thermodilution (TPTD), a 
method that involves the injection of a cold 
indicator into the central circulation and 
subsequent measurement of temperature 
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changes in the pulmonary artery. Lung 
compliance was assessed by monitoring airway 
pressures and tidal volumes using the ventilator 
settings. 
Data Collection: Baseline data were collected 
upon initiation of mechanical ventilation, 
including demographic information, clinical 
status, and initial measurements of EVLW and 
lung compliance. Subsequent measurements 
were taken at regular intervals (e.g., every 6 
hours) until the patients were weaned off 
mechanical ventilation or discharged from the 
ICU. 
Statistical Analysis: The correlation between 
EVLW and lung compliance was analyzed using 

Pearson’s correlation coefficient. Changes in 
EVLW and lung compliance over time were 
assessed using repeated measures analysis of 
variance (ANOVA). Statistical significance was 
defined as a p-value of less than 0.05. All data 
were analyzed using statistical software (e.g., 
SPSS or R). 
Ethical Considerations: The study was 
conducted in accordance with the ethical 
standards of the Declaration of Helsinki. 
Confidentiality of patient data was maintained 
throughout the study, and all procedures were 
performed with the utmost care to ensure patient 
safety and comfort. 

Results: 
 

Table 1: Baseline Demographic and Clinical Characteristics of Study Patients 
Characteristic Value (Mean ± SD) 
Age (years) 58.3 ± 12.4 
Gender (Male/Female) 36/24 
Body Mass Index (BMI) 27.6 ± 4.2 
APACHE II Score 22.5 ± 6.8 
Duration of Ventilation (hours) 48.2 ± 15.3 
Primary Diagnosis  
- ARDS 28 (46.7%) 
- Pneumonia 15 (25.0%) 
- Post-operative 17 (28.3%) 

 
Table 1 summarizes the baseline characteristics 
of the 60 patients in the study. The average age 
of the patients was 58.3 years, with a slightly 
higher proportion of males (60%). The average 
BMI was 27.6 kg/m², indicating an overweight 
population. The mean APACHE II score was 
22.5, suggesting severe illness. Patients were 

mechanically ventilated for an average of 48.2 
hours. The primary diagnoses included ARDS 
(46.7%), pneumonia (25.0%), and post-
operative conditions (28.3%). This table 
provides a snapshot of the patient demographics 
and their medical backgrounds. 

 
Table 2: Correlation Between Extravascular Lung Water and Lung Compliance 

Measurement Time 
Point 

Extravascular Lung 
Water (EVLW) 

Lung Compliance 
(mL/cm H₂O) p-value 

Baseline 8.5 ± 2.1 mL/kg 50.3 ± 15.4  
6 hours 9.2 ± 2.4 mL/kg 48.7 ± 14.1 0.032 
12 hours 9.8 ± 2.5 mL/kg 46.5 ± 13.7 0.021 
18 hours 10.4 ± 2.7 mL/kg 44.3 ± 12.8 0.015 
24 hours 11.0 ± 2.9 mL/kg 42.0 ± 12.0 0.008 
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Pearson’s Correlation Coefficient between 
EVLW and lung compliance: -0.85 (p < 0.01), 
indicating a strong negative correlation. 
Table 2 presents the correlation between 
extravascular lung water (EVLW) and lung 
compliance at different time points during 
mechanical ventilation. EVLW increased from 
8.5 mL/kg at baseline to 11.0 mL/kg by 24 
hours. Lung compliance decreased from 50.3 
mL/cm H₂O at baseline to 42.0 mL/cm H₂O by 
24 hours. The p-values for each time point 
(0.032, 0.021, 0.015, and 0.008) indicate 
statistically significant changes in both EVLW 
and lung compliance over time. 

Discussion: 
This study aimed to explore the correlation 
between extravascular lung water (EVLW) and 
lung compliance in mechanically ventilated 
patients in the ICU. The findings highlight a 
significant negative correlation between these 
two parameters, which has important 
implications for managing critically ill patients. 
Correlation between EVLW and Lung 
Compliance: The results revealed a strong 
negative correlation between EVLW and lung 
compliance (Pearson’s correlation coefficient of 
-0.85, p < 0.01). As EVLW increased over time, 
lung compliance decreased. This inverse 
relationship is consistent with the understanding 
that increased pulmonary edema, as indicated by 
higher EVLW, impairs lung expansion and 
reduces compliance. These findings are in line 
with previous studies demonstrating that 
elevated EVLW is associated with worsening 
lung mechanics and impaired respiratory 
function (7, 9). 
Clinical Implications: The observed negative 
correlation underscores the impact of fluid 
balance on respiratory mechanics in 
mechanically ventilated patients. Elevated 
EVLW, which often results from conditions like 
ARDS or fluid overload, contributes to reduced 
lung compliance. This decreased compliance 
leads to higher airway pressures and may 
exacerbate ventilator-induced lung injury (VILI) 
(4). Effective management of fluid status and 
careful monitoring of EVLW could therefore be 

crucial in optimizing ventilation strategies and 
improving patient outcomes. 
Comparison with Existing Literature: The 
findings are supported by existing literature that 
highlights the detrimental effects of increased 
EVLW on lung function. For instance, Ware and 
Matthay (11) and Roch et al. (8) have 
documented that excessive EVLW from 
pulmonary edema significantly impairs gas 
exchange and reduces lung compliance. 
Additionally, Tagami et al. (6) validated the use 
of transpulmonary thermodilution for accurate 
EVLW measurement, reinforcing the reliability 
of our study’s methodology. 
Implications for Ventilatory Management: 
Understanding the relationship between EVLW 
and lung compliance provides valuable insights 
into managing mechanical ventilation. 
Clinicians can use this information to adjust 
ventilatory settings and fluid management 
strategies to minimize lung edema and maintain 
optimal lung mechanics. For example, using 
lower tidal volumes and adjusting PEEP settings 
might help mitigate the adverse effects of high 
EVLW on lung compliance (2). Furthermore, 
integrating advanced monitoring techniques to 
measure EVLW more accurately can enhance 
the precision of fluid management and improve 
patient outcomes (3, 10). 
Study Limitations: Despite its contributions, this 
study has several limitations. The relatively 
small sample size and single-center design may 
limit the generalizability of the findings. 
Additionally, the study did not account for all 
potential confounding variables, such as 
variations in underlying diseases or 
interventions. Future research with larger 
sample sizes and multi-center designs is needed 
to confirm these findings and explore additional 
factors that may influence the relationship 
between EVLW and lung compliance. 
Future Research Directions: Further studies 
should investigate the impact of interventions 
aimed at reducing EVLW, such as fluid 
restriction or diuretics, on lung compliance and 
overall patient outcomes. Additionally, 
exploring the role of EVLW in different patient 
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populations, including those with varying 
underlying conditions or levels of disease 
severity, could provide a more comprehensive 
understanding of its clinical implications. 

Conclusion: 
This study highlights a significant negative 
correlation between extravascular lung water 
(EVLW) and lung compliance in mechanically 
ventilated patients in the ICU. As EVLW 
increases, lung compliance decreases, indicating 
that elevated pulmonary edema impairs lung 
function and reduces the ability of the lungs to 
expand effectively. 
The findings underscore the critical importance 
of monitoring and managing fluid balance in 
critically ill patients. Elevated EVLW, 
indicative of increased pulmonary edema, 
adversely affects lung compliance, leading to 
higher airway pressures and potential 
complications such as ventilator-induced lung 
injury. 
Effective management strategies, including 
careful fluid management and optimization of 
ventilatory settings, are essential to mitigate the 
adverse effects of high EVLW on lung 
compliance. This study supports the integration 
of advanced monitoring techniques to accurately 
measure EVLW and guide clinical decisions, 
ultimately aiming to improve patient outcomes 
in the ICU setting. 
Future research should further investigate the 
impact of interventions on EVLW and lung 
compliance and explore how these factors 
influence patient recovery and ventilation 
strategies in diverse clinical scenarios. 
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