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ABSTRACT:  22 

Background 23 

In acute respiratory distress syndrome (ARDS), standardized continuous anterior chest compression 24 

(CACC) can paradoxically decrease plateau pressure (Pplat) in patients with substantial 25 

overdistension (“responders”) but not in others (“nonresponders”).  We hypothesized that CACC 26 

may affect right ventricular (RV) function and ventilation/perfusion (V/Q) matching differently 27 

according to the Pplat response. 28 

Objectives 29 

To assess the effects of CACC on RV function and V/Q matching according to the Pplat response in 30 

patients with moderate-to-severe ARDS. 31 

Methods 32 

In this prospective, single-center physiological study, 20 patients with moderate-to-severe ARDS 33 

were studied at baseline and during CACC (60-80 cmH2O). RV function was assessed by 34 

echocardiography, and V/Q matching by ventilation/perfusion electrical impedance tomography. 35 

Results 36 

At baseline, responders (n=11) had greater overdistension (30% vs 13%, p = 0.013) and wasted 37 

ventilation (32% vs 15%, p = 0.021) than nonresponders (n=9). In responders, CACC reduced the 38 

tricuspid regurgitation pressure gradient 29 (23; 35) to 21 (18; 29) mmHg; p = 0.004) and improved 39 

RV-pulmonary artery coupling (0.42 (0.36; 0.63) to 0.57 (0.43; 0.66); p = 0.008) without affecting 40 

cardiac output or central venous pressure; and ventilation of dead-space units tended to decrease 41 

(12% to 6%). In nonresponders, CACC raised perfusion of shunt units (2% to 5%, p = 0.02) and lowered 42 

PaO2/FiO2. 43 
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Conclusions 44 

CACC reduced RV afterload and improved RV-pulmonary artery coupling in patients whose Pplat 45 

paradoxically decreased (responders), likely by relieving regional overdistension, but worsened V/Q 46 

matching by increasing shunt in nonresponders.  47 

Trial registration: ClinicalTrials.gov : NCT05876468, retrospectively registered 28/02/2023. 48 

Key words: Acute respiratory distress syndrome, Chest loading, ventilation-perfusion matching, 49 

overdistension, right heart afterload 50 
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Introduction 52 

Acute respiratory distress syndrome (ARDS) is characterized by diffuse alveolar injury leading to 53 

heterogeneous lung aeration (1). Typically, non-aerated posterior regions coexist with well-aerated anterior 54 

regions (2), a distribution resulting from gravitational forces, chest wall compliance inhomogeneity, and the 55 

weight of heart and edematous lung (3). This heterogeneity contributes to ventilation/perfusion (V/Q) 56 

mismatch, with perfusion of collapsed lung regions (shunting) and ventilation of non-perfused zones (dead 57 

space), both of which impair gas exchange and independently predict mortality (4–9).  58 

In addition, pulmonary perfusion may be impaired by several mechanisms, including hypoxic (10) and 59 

hypercapnia-induced (11) vasoconstriction, micro- and macrovascular thrombosis (12), and extravascular 60 

compression of vessels by edema and alveolar distention (13), all of which exacerbate V/Q mismatch. Among 61 

these mechanisms, overdistension, through compression of intra-alveolar vessels within overdistended alveoli 62 

(14), is likely a be a key contributor. It has been implicated in both ventilator-induced lung injury (VILI) (15) 63 

and pulmonary vascular dysfunction, leading to increased dead space and elevated right ventricular afterload 64 

(13). Although previous studies have suggested that this afterload effect may be more pronounced in patients 65 

with limited recruitability (11,16), a direct association with the degree of overdistension per se remains 66 

unproven.  67 

Recent evidence suggests that chest wall loading, through continuous anterior chest compression (CACC) (17–68 

22) or abdominal compression (22–24), may paradoxically improve respiratory system compliance in some 69 

patients with ARDS. In such cases, reducing end-expiratory lung volume (EELV) via external compression may 70 

shift overdistended lung regions toward a more compliant portion of the pressure-volume curve, thereby 71 

improving respiratory mechanics (18,19). Recent findings also indicate that the change in plateau pressure 72 

(Pplat) induced by CACC is correlated with the extent of lung overdistension during protective ventilation (25). 73 

However, the effects of CACC on pulmonary perfusion remain unknown.  74 

We hypothesized that the hemodynamic effects of CACC may depend on underlying respiratory mechanics 75 

and that CACC could improve right ventricular loading conditions in patients with overdistended lung regions. 76 
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The aim of this study was to evaluate the effects of CACC on right ventricular function, respiratory mechanics, 77 

gas exchange, and V/Q ratios according to the Pplat response to CACC. 78 

Methods 79 

Design 80 

This was a prospective, single-center physiological study conducted between February 2023 and May 2024 in 81 

patients with moderate-to-severe ARDS. The study protocol was approved by the French Ethics Committee 82 

“Comité de Protection des Personnes Sud-Est I” (2022-A02707-36). Written informed consent was obtained 83 

from the patient’s legally authorized representative prior to inclusion. The research was retrospectively 84 

registered the 28/02/2023 on ClinicalTrials.gov (NCT03919331). 85 

Patients 86 

Inclusion criteria were: age ≥ 18 years, moderate-to-severe ARDS according to the Berlin definition (26), and 87 

passive ventilation with neuromuscular blockade (i.e., absence of inspiratory effort). Exclusion criteria were 88 

extracorporeal membrane oxygenation, pneumothorax, chest trauma within the past 3 months, uncontrolled 89 

shock (defined as norepinephrine > 5 mg/h), pregnancy, legal incapacity, absence of national health insurance 90 

coverage, and conditions precluding the use or interpretation of electrical impedance tomography (EIT), 91 

including pacemakers, implantable defibrillators, continuous renal replacement therapy, or thoracic skin 92 

lesions. 93 

Study Protocol 94 

The study consisted of two consecutive steps: baseline and CACC application. Respiratory mechanics, EIT-95 

based ventilation and perfusion analysis, arterial and central venous blood gases, echocardiography, and 96 

hemodynamics parameters were assessed at both phases. All measurements were performed with the patient 97 

in a semi-recumbent position at 30°. 98 

At baseline, patients were ventilated using volume assist-control ventilation, with a tidal volume set at 6 ml/kg 99 

of predicted body weight (PBW). Positive end-expiratory pressure (PEEP) set by clinician. CACC was performed 100 
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by compressing a 500 mL saline bag positioned over the patient's sternum. The pressure within the bag was 101 

monitored on the patient’s bedside monitor using a standard pressure transducer, allowing titration of the 102 

applied compression to 60–80 cmH2O (25). Data collection started after a minimum of 10 minutes of CACC 103 

application. The total duration of CACC application was approximately 30 minutes. At enrollment, 104 

demographic and clinical data were collected, including sex, age, body mass index (BMI), Sequential Organ 105 

Failure Assessment (SOFA) score (27) and Simplified Acute Physiology Score II (SAPS II) (28).. Clinical follow-up 106 

data included duration of ventilation, ICU length-of-stay, ICU mortality, and ventilator-free days at day 28. 107 

Details regarding respiratory data acquisition, EIT analysis and echocardiographic measurements are provided 108 

in the online supplementary material. 109 

Respiratory mechanics 110 

At baseline, airway opening pressure (AOP) was determined during low-flow insufflation at a PEEP of 5 cmH2O, 111 

as previously described (29). The recruitment-to-inflation (R/I) ratio was assessed using a single-breath 112 

maneuver involving an abrupt PEEP decrease from 15 to 5 cmH2O (or AOP), as reported elsewhere (30). The 113 

plateau pressure was measured both without CACC and during its application using a 0.5-second end-114 

inspiratory occlusion. Patients in whom plateau pressure decreased during chest compression were 115 

considered “responders”, whereas those in whom plateau pressure increased or was stable were classified as 116 

“nonresponders”.  An arterial and venous blood gas was collected at baseline and during CACC application. 117 

Hemodynamic Parameters  118 

Both transthoracic and transesophageal echocardiography were performed at baseline and during 119 

CACC application using a General Electric® VIVID S70system. All echocardiographic images were 120 

interpreted offline by two investigators: the clinician who performed the data acquisition and one 121 

experienced investigator (PM or FB) blinded of the experimental step and responder status. In cases 122 

where differences greater than 10% were observed, cardiac images were reviewed until consensus 123 

was found. The effect of CACC on right ventricular afterload was assessed using the ratio of tricuspid 124 

annular plane systolic excursion (TAPSE) to right ventricle systolic pressure (RVSP), chosen as a 125 
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noninvasive surrogate of right ventricle-pulmonary artery coupling, as previously described (31–33). 126 

Other parameters of left and right ventricular systolic and diastolic function are detailed in the Online 127 

Supplementary Material.  128 

EIT Ventilation and Perfusion Assessment 129 

EIT data were acquired using the Enlight-1800 system (Timpel, Brazil). Impedance variations, airflow, 130 

and airway pressure measurements were recorded at a frequency of 50 Hz using a 32-electrode belt 131 

(positioned at the 4th-5th intercostal space) and a proximal pneumotachograph.  132 

At baseline, decremental PEEP trial was performed from 24 cmH2O (or lower, depending on 133 

hemodynamics tolerance and with a safety limit of maximum plateau pressure at 39 cmH2O) to 4-6 134 

cmH2O, in steps of 2 cmH2O with a duration 30 second. EIT data were processed using dedicated 135 

software (Timpel: software in Labview). The percentage of overdistention and collapse was 136 

calculated as previously described by Costa’s “overdistension/ Collapse” method (34). 137 

Regional lung perfusion was assessed using EIT by injecting a 10-ml bolus of 7.5% hypertonic saline 138 

through a central venous jugular catheter during a 10 to 20-second apnea. Perfusion distribution was 139 

assessed using a first-pass dilution kinetic model (35). Ventilation and perfusion maps were 140 

reconstructed offline using dedicated LabVIEW-based software. 141 

Global and Regional Analysis of V/Q Mismatch 142 

Ventilation and perfusion maps were generated and analyzed to assess the V/Q ratio across 143 

individual pixels, following a method described in the Online Supplementary Material. Pixels were 144 

then classified into five categories according to their V/Q classes as previously described (36) : shunt 145 

pixels (V/Q ratio < 0.1), low V/Q ratio pixels (V/Q ratio 0.1–0.5), normal V/Q ratio pixels (V/Q ratio 146 

0.5–2), high V/Q ratio pixels (V/Q ratio 2–10), and dead space pixels (V/Q ratio > 10) (36). Wasted 147 

ventilation and wasted perfusion were computed as  previously described (37) : 148 
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-  Wasted ventilation =  ∑ (log (௏̇ொ̇)௜ ∗ ௜)௡௜=1ݐܸ , where n is the number of pixels in the functional 149 

EIT image within each ROI, including only units with V/Q ratio >1 150 

- Wasted perfusion =  ∑ (log (௏̇ொ̇)௜ ∗ ܳ௜)௡௜=1 , where n is the number of pixels in the functional 151 

EIT image each ROI, including only units with V/Q ratio <1 152 

 153 

Statistical Analysis 154 

Results are expressed as median [25th-75th percentile] for quantitative data and as number 155 

(percentage) for qualitative data. Comparisons between variables assessed during the two study 156 

phases (i.e., baseline vs CACC) and between responders and non -responders at baseline, were 157 

performed using a Wilcoxon test, or a Mann Whitney test, respectively. Qualitative variables were 158 

compared using Fisher’s exact test. A two-tailed p-value of less than 0.05 was considered statistically 159 

significant. Correlation between variables of interest was assessed using simple linear regression, 160 

with statistical significance defined as a two-sided p-value < 0.05. All statistical analyses were 161 

conducted using Prism (GraphPad Prism v.10, La Jolla, CA, USA).  162 
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Results  163 

Patients, respiratory mechanics and blood gases 164 

We included 20 patients with moderate-to-severe ARDS, distributed between responders (n=11) and 165 

nonresponders (n=9). Patient characteristics are presented in Table 1. Although ventilator settings 166 

did not differ between responders and nonresponders, baseline AOP and the R/I ratio were 167 

significantly lower in the responder group. In responders, the decrease in Pplat induced by CACC was 168 

associated with a concurrent reduction in driving pressure and an improvement in respiratory system 169 

compliance. CACC was associated with a significant decrease in PaO2/FiO2 ratio in nonresponders, 170 

whereas PaCO2 remained unchanged regardless of response (Table 2). 171 

Hemodynamics and echocardiographic parameters 172 

Hemodynamic and echocardiographic parameters are summarized in Table 2 and Table 3, 173 

respectively. Baseline hemodynamic and echocardiographic parameters were similar between 174 

responders and nonresponders. In responders, CACC reduced the tricuspid regurgitation pressure 175 

gradient from 29 (23; 35) mmHg to 21 (18; 29) mmHg (p = 0.004) and improved right ventriculo-176 

arterial coupling from 0.42 (0.36; 0.63) to 0.57 (0.43; 0.66) (p = 0.008), without affecting cardiac 177 

output (Figure 1). All other indices of microcirculation, right and left ventricular systolic and diastolic 178 

function remained unchanged in both groups. 179 

Ventilation, perfusion and their matching  180 

Tables 4 and Figure 2 present the effects of CACC on ventilation and perfusion distributions, while 181 

regional details are depicted in figure 3, Online Supplement Table E1 and Figure E1. At baseline, 182 

ventilation parameters were similar between groups. CACC induced a marked reduction in end-183 

expiratory lung volume and impedance across all regions and in all groups (Table 4 and E2). This 184 

reduction was significantly higher in anterior zone than posterior (Table E2). In responders, CACC 185 
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significantly improved regional compliance, with the most pronounced effect observed in anterior 186 

lung regions, leading to a redistribution of ventilation toward these regions (Figure 3) and a 187 

significant reduction of the center of ventilation (Table 4). 188 

At baseline, responders exhibited significantly greater overdistension and wasted ventilation than 189 

nonresponders (Table 4, Figure E2). Overdistension was strongly correlated with wasted ventilation 190 

(r = 0.78, p = 0.0006; Figure 4). Among responders, CACC tended to decrease ventilation directed 191 

toward dead-space units (Table 4, Figure 2). CACC also increased perfusion to shunt and low V/Q 192 

units in nonresponders, resulting in greater wasted perfusion (Table 4, Figure 2, Figure E2). 193 
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Discussion  194 

In this physiological study including 20 patients with moderate-to-severe ARDS, CACC elicited distinct 195 

respiratory and hemodynamic responses according to patients’ physiological profiles. Despite similar 196 

ventilator settings, responders had lower baseline AOP and R/I ratio and greater regional 197 

overdistension, suggesting limited lung recruitability. In these patients, CACC improved right 198 

ventriculo-arterial coupling and tended to redistribute ventilation in non-dependent regions from 199 

dead-space units toward higher V/Q units. In contrast, nonresponders experienced worsening 200 

oxygenation and a significant increase in perfusion to low V/Q and shunt units, with no improvement 201 

in hemodynamics. These findings suggest that CACC may improve ventilation, perfusion, and right 202 

ventricular afterload specifically in patients with low recruitability and regional overdistension. 203 

 204 

Physiological effect of CACC on lung mechanics and heart-lung interactions 205 

In responders, CACC improved respiratory system compliance, particularly in anterior lung regions, 206 

while reducing EELV. These findings suggest that the improvement in compliance was primarily 207 

driven by a reduction in overdistension, which was more pronounced in responders at baseline. This 208 

interpretation is supported by the greater compliance gain observed in anterior regions, which are 209 

more susceptible to overdistension and West zone I conditions. These findings are consistent with 210 

previous studies in patients with C-ARDS (19,21,24,38,39). Pacchiarini et al. further supported this 211 

hypothesis by showing that the reduction in EELI, a surrogate for EELV, induced by abdominal 212 

compression improved respiratory mechanics only when overdistension predominated over collapse 213 

at a given PEEP (22). Reducing end-tidal overdistension may also influence the anteroposterior 214 

distribution of ventilation, as suggested by the reduction in COV, thereby contributing to increased 215 

ventilation of high V/Q units. 216 
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Concomitantly with these respiratory system mechanics changes, responders exhibited a significant 217 

reduction in tricuspid regurgitation pressure gradient and an improved RV-pulmonary artery 218 

coupling. Inspiratory inflation during mechanical ventilation is known to increase end-inspiratory 219 

stress (40,41), and pulmonary vascular resistance may increase in patients with ARDS (42), notably 220 

through compression of intra-alveolar pulmonary vessel by overdistended alveoli. 221 

As previously reported (22), responders exhibited greater overdistension at baseline. As discussed 222 

above, the improvement in regional compliance, particularly in anterior regions, was likely driven by 223 

a reduction in overdistension. Previous studies have shown that strategies aimed at limiting 224 

overdistension, such as lowering tidal volume or airway pressure, can decrease RV afterload and 225 

improve RV-pulmonary artery coupling (41,43). The marked decrease in the tricuspid regurgitation 226 

pressure gradient and the improvement in RV-pulmonary artery coupling, occurring without changes 227 

in cardiac output or central venous pressure, may therefore be explained by enhanced regional lung 228 

compliance, particularly in anterior regions, secondary to reduced alveolar overdistension. This 229 

finding is consistent with previous studies showing that the lowest RV outflow impedance is achieved 230 

at the PEEP level associated with optimal respiratory system compliance (44).  231 

CACC decreases chest wall compliance and increases pleural pressure. Elevated pleural pressure may 232 

increase right atrial pressure, potentially reducing venous return, decreasing RV preload, and 233 

impairing cardiac output (45). However, in the present study, CVP and cardiac output remained stable 234 

regardless of response status, indicating that CACC was hemodynamically well tolerated.  235 

Physiological effect of CACC on V/Q matching 236 

At baseline, responders exhibited significantly greater ventilation reaching dead-space units and 237 

greater overdistension than nonresponders, with no difference in cardiac output. Moreover, wasted 238 

ventilation and overdistension were significantly correlated. This phenomenon may be attributed to 239 
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an increase in alveolar dead space resulting from compression of intra-alveolar pulmonary vessels by 240 

overdistended alveoli, which remain well-ventilated but poorly or non-perfused. These results are 241 

consistent with previous studies showing that increased overdistension, induced for instance by 242 

increasing PEEP or tidal volume, is accompanied by an increase in alveolar dead space (46,47). By 243 

mitigating overdistension, CACC shifted ventilation from dead-space units toward high V/Q units, 244 

particularly in anterior regions. This may explain why PaCO2 and end-tidal CO₂ remained stable. 245 

Previous studies in patients with C-ARDS and severely impaired compliance, who are more prone to 246 

overdistension, have reported reductions in alveolar dead space with similar interventions (20,48). 247 

In nonresponders, CACC tended to increase the fraction of ventilation reaching dead-space units. 248 

Unlike in responders, the anteroposterior distribution of ventilation was not modified by CACC in this 249 

group. In these patients, the reduction in EELV did not appear to produce the beneficial effects on 250 

overdistension observed in responders, which may explain the increase in dead-space ventilation. In 251 

a previous series of patients with C-ARDS and higher baseline respiratory system compliance, chest 252 

compression worsened driving pressure and was associated with a trend toward increased alveolar 253 

dead space (20). In nonresponders, CACC also increased the proportion of perfusion distributed to 254 

low V/Q and shunt units, resulting in a significant increase in wasted perfusion. Consequently, the 255 

PaO2/FiO2 ratio significantly decreased in this group during CACC application.  256 

Unlike prone positioning, which reduces shunt in dorsal regions (36,49), CACC did not appear to 257 

facilitate alveolar recruitment. Indeed, all patients, regardless of response status, experienced a 258 

reduction in EELV, which was more pronounced in anterior regions. This observation is consistent 259 

with findings from other studies on C-ARDS (17,18). It likely explains why CACC does not improve 260 

oxygenation and may even worsen it in nonresponders. 261 
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Limitations  262 

Our study has several limitations. First, this was a single-center study with a relatively small sample 263 

size, and the limited number of patients in each subgroup reduced its statistical power. In particular, 264 

in the nonresponder group, the tricuspid regurgitation pressure gradient could be measured during 265 

CACC in only five patients, precluding any firm conclusion regarding the effect of CACC on the right 266 

ventricle. Larger studies are needed to confirm these results, particularly in well-defined populations 267 

of responders. Second, we did not use esophageal catheters to measure transpulmonary pressure 268 

and therefore could not directly compare lung stress with and without CACC. However, based on the 269 

available literature, CACC has been shown to reduce end-inspiratory transpulmonary pressure in 270 

patients with C-ARDS and low compliance (18,22). Third, the duration of the CACC application was 271 

standardized but arbitrarily defined. Longer application periods might have yielded different results. 272 

Bastia et al. (18) reported a slight increase in driving pressure over time compared with baseline, 273 

although it remained below initial values. Fourth, the intervention steps in this study were not 274 

randomized, introducing potential bias. Finally, for the assessment of alveolar ventilation, we used a 275 

fixed proportion of anatomical dead space, as previously described (36,50). Although this method 276 

has limitations, recent studies suggest that electrical impedance tomography  can adequately track 277 

trends in VD/VT compared with gold-standard methods  (51), supporting the reliability of our 278 

approach.  279 
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Conclusion  280 

The effects of CACC depended on the patient’s physiological profile, namely responder versus 281 

nonresponder status. CACC appeared to improve right ventricle-pulmonary artery coupling only in 282 

overdistended patients (responders), probably by limiting regional end-tidal overdistension and 283 

reducing right ventricular afterload. In contrast, CACC worsened V/Q matching in nonresponders, 284 

particularly by increasing shunt. Overall, CACC was hemodynamically well tolerated. Further studies 285 

involving larger cohorts of patients with ARDS who respond to CACC are needed to evaluate the 286 

potential protective effect of CACC on right ventricular injury. 287 

288 
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Abbreviations:  290 

AOP: Airway opening pressure   291 

ARDS:  Acute respiratory distress syndrome  292 

BMI: Body mass index (BMI) 293 

CACC: Continuous anterior chest compression  294 

CO: cardiac output 295 

CoV: Center of ventilation (CoV) 296 

CRS: Respiratory system compliance  297 

DPRS: Driving pressure of the respiratory system   298 

EELI: End-expiratory lung impedance  299 

EELV: End-Expiratory Lung Volume  300 

EIT: Electrical impedance tomography  301 

GIi: Global inhomogeneity index  302 

PBW: Predicted body weight  303 

Ppic : Peak inspiratory pressure  304 

PEEP: Positive end expiratory pressure  305 

PEEPt: total PEEP 306 

Pplat: Plateau pressure  307 

Qc: cardiac output 308 
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R/I ratio: Recruitment to inflation ratio  309 

RV : Right ventricle 310 

SpO2: pulsed Oxygen saturation  311 

VILI: ventilator-induced lung injury  312 

Vt: tidal volume 313 

VTI: velocity time integral  314 

Vte: expired tidal volume  315 

∆Z: Regional variations in impedance 316 
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Tables  509 

Table 1: Patients characteristics at baseline 510 

 All paƟents 

 (n=20) 
Responders  

(n=11) 
Non responders  

(n=9) 
    

Age (years) 68 (57; 74) 64 (56; 75) 70 (53; 73) 
Sex. male. n (%) 16 (80) 8 (80) 8 (80) 
BMI (Kg.m-2) 26 (23; 31) 26 (22; 32) 26 (24; 32) 
Tobacco use n (%) 5 (25) 1 (9) 4 (44) 
Cardiac failure n (%) 1 (5) 0 1 (10) 
Immunodepression n (%) 10 (50) 3 (30) 7 (70) 
Clinical frailty scale 2.5 (2; 4) 2 (2; 4) 3 (2; 4) 
SAPS 2 44 (28; 60) 36 (27; 54) 45 (25; 68) 
SOFA 7 (5; 9) 7 (4; 9) 8 (5.5; 9) 
MV duraƟon before inclusion. days 

 

1 (1; 1.25) 1 (0; 1) 1 (1; 2) 

AeƟology of ARDS 

Bacterial pneumonia. n (%) 12 (60) 8 (73) 4 (44) 
AspiraƟon pneumonia. n (%) 3 (15) 2 (18) 1 (11) 
Fungal pneumonia. n (%) 2 (10) 0 2 (22) 
    

VenƟlatory seƫngs at inclusion 

Tidal volume (mL.kg-1 PBW) 6 (5.8; 6.5) 6.2 (5.8; 6.6) 5.9 (5.7; 6.3) 
Pplat, (cmH2O) 28 (25; 29) 28 (26; 29) 28 (25; 30) 
Total PEEP (cmH2O) 15 (13; 17) 15 (12; 16) 15 (13; 17) 
Driving pressure 13 (10; 14) 13 (10; 14) 13 (9; 15) 
Crs (ml.cmH2O-1) 32.3 (26.4; 40) 32 (24; 40) 36 (26; 45) 
VR 1.6 (1; 2.3) 1.7 (1.5; 2.3) 1.6 (1.4; 2.1) 
Presence of AOP (%) 9 (45) 3 (27) 6 (67)* 

R/I raƟo 0.46 (0.3; 0.85) 0.33 (0.2; 0.67) 0.88 (0.46; 0.95)* 

P/F (mmHg) 135 (107; 181) 148 (104; 175) 126 (106; 197) 
PaCO2 (mmHg) 
 

42 (39; 48) 42 (39.6; 48) 42.5 (36.5; 49) 

PronosƟc outcomes 

MV duraƟon. days 14 (6; 20) 14 (3; 19) 13 (7.5; 22) 
ICU Lengh of stay. days 22 (10; 31) 21 (10; 31) 22 (13; 29) 
Mortality at day 28 n (%) 5 (25) 3 (27) 2 (22) 

* p value (Mann–Whitney test) < 0.05 between responders and nonresponders 511 

Abbreviations: BMI : body mass index, SAPS 2: Simplified Acute Physiology Score 2, SOFA : Sepsis-related Organ Failure 512 
Assessment, MV : mechanical ventilation, PBW: predicted body weight, PEEP: positive end expiratory pressure, Crs : 513 
respiratory system compliance computed as : tidal volume/ driving pressure, VR : ventilatory ratio computed as :[minute 514 
ventilation (ml/min) × PaCO2 (mm Hg)]/(predicted body weight × 100 × 37.5) , AOP: airway opening pressure, R/I : 515 
recruitment to inflation ratio(30), P/F : PaO2 on FiO2 ratio, ICU : intensive care unit 516 

 517 

 518 

 519 



29 

 

Table 2: Hemodynamics, respiratory mechanics and gas exchanges  520 

 521 

*p value (Mann–Whitney test) < 0.05 between responders and nonresponders; †p value (Wilcoxon paired test) < 0.05 522 

between baseline and CACC. 523 

Abbreviations: HR: heart rate, SBP : systolic blood pressure, DBP : diastolic blood pressure, MBP : mean blood pressure, 524 

CVP : central venous pressure, Ppeak : peak airway pressure, Pplat : plateau pressure, Peept : total positive end expiratory 525 

pressure, Cp RS : compliance respiratory system, DP : driving pressure, PaO2 : arterial oxygen pressure, PaCO2 : arterial 526 

carbon dioxid, ScvO2 : central oxygen venous saturation 527 

 528 

 529 

  530 

 All paƟents (n=20) Responders (n=11) Nonresponders (n=9) 

 Baseline 

 

CACC Baseline CACC Baseline CACC 

HR (min-1) 82 (68 ; 98) 80 (69 ; 95) 80 (66; 98) 79 (67;95) 83 (67; 100) 82 (66.5; 105) 
SpO2 (%) 97 (96 ; 98) 96 (95 ; 98) 97 (96; 98) 97 (96;98) 96 (95; 98) 95 (92.5; 99) 
SBP (mmHg) 116 (106 ; 124) 116 (108 ; 134) 117 (106; 122) 114 (92;127) 115 (107; 134) 121 (111; 137.5) 
DBP (mmHg) 57 (50 ; 63) 59 (54 ; 70) † 56 (49; 61) 59 (56; 68)† 59 (48; 64) 59 (50; 73) 
MBP (mmHg) 74 (69 ; 84) 78 (71 ; 92) † 74 (68; 79) 76 (75; 87) 76 (68; 87) 81 (69; 93) 
CVP (mmHg) 15 (10 ; 18) 14 (10 ; 18) 14 (9; 18) 13 (9;16) 15 (13; 18) 14 (12; 21) 
Norepinephrine (mg/h) 
 

0.4 (0 ; 1.7) 0.5 (0 ; 1.9) 0.4 (0 ; 2.1) 0.2 (0 ; 1.4) 1 (0.05; 2.5) 1.3 (0.05; 2.7) 

Respiratory mechanics 

 

Vte (ml) 414 (355 ; 428) 418 (361 ; 445) 415 (340; 420) 411 (342;438) 392 (364; 467) 441 (370; 455) 
Ppeak (cmH2O) 40 (38 ; 44) 40 (37 ; 45) 40 (37; 41) 39 (35;40) 40 (38; 48) 43 (38; 50) 
Pplat (cmH2O) 28 (25 ; 29) 27 (25 ; 29) 28 (26; 29) 25 (24;27)† 28 (25; 30) 29 (26; 31)† 

Peep t (cmH2O) 15 (13 ; 17) 15 (13 ; 17)  15 (12; 16) 15 (13;18) 15 (13; 17) 15 (14; 17) 
Cp RS (ml/cmH2O) 32 (26 ; 40) 36 (28 ; 49) † 32 (24; 40) 38 (31;49)† 36 (26; 45) 28 (25; 48) 
DP (cmH2O) 
 

13 (10 ; 14) 12 (8.8 ; 15) 13 (10; 14) 10 (8;12)† 13 (9; 15) 15 (9; 17)† 

Arterial and venous blood gas 

 

PH 7.3 (7.3 ; 7.4) 7.3 (7.3 ; 7.4) 7.3 (7.3; 7.4) 7.4 (7.3;7.4) 7.3 (7.2; 7.4) 7.3 (7.2; 7.4) 
PaO2 (mmHg) 80 (75 ; 89) 79 (63 ; 86) 85 (79; 102) 80 (63;93) 75 (67; 82)* 68 (61; 84) 
PaCO2 (mmHg) 42 (39 ; 48) 42 (37 ; 45) 42 (40; 48) 41 (36;45) 43 (36; 49) 43 (37.5; 47) 
Lactate 1.1 (0.9 ; 1.7) 1.3 (1 ; 1.6) 1.6 (1.1; 2) 1.6 (1.3;1.9) 0.9 (0.8; 1.2)* 1 (0.8; 1.4) 
PaO2/FiO2  135 (107 ; 181) 120 (94 ; 168) † 158 (106; 184) 124 (107;173) 117 (101; 181) 95 (79; 145)† 

ScvO2 (%) 
 

68 (65 ; 76) 74 (63 ; 80) 70 (64; 79) 73 (67;81) 66 (65; 75) 75 (58; 79) 
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Table 3 Echocardiographic parameters   

 All paƟents (n=20) Responders (=11) Nonresponders (=9) 

 Baseline CACC Baseline CACC Baseline CACC 

Left ventricle assessment       

   LVEF, % 60 (53; 64) 60 (53; 64) 60 (50-60) 60 (50-60) 60 (60-68) 60 (60-70) 
   E velocity, m/s 67 (58; 82) 71 (58; 87) 64 (51-79) 66 (54-72) 72 (64-88) 82 (71-108) 
   A velocity, m/s 69 (53; 89) 68 (48; 94) 63 (39-80) 49 (44-80) 81 (70-97) 87 (68-117) 
   DeceleraƟon Ɵme, ms 240 (193; 330) 235 (191; 273) 245 (196-308) 234 (201-259) 217 (177-334) 239 (179-320) 
   Lateral e’ velocity, cm/s 9 (6; 11) 9 (7; 10) 9 (6-11) 9.5 (6.3-11) 9 (5.8-11) 9 (6.5-10) 
   Lateral S’ velocity, cm/s 9 (6.3; 11) 10 (6.8; 11) 7.7 (6-11) 11 (7-13) 10 (7-12) 9 (5.3-11) 
   E/A raƟo 1 (0.81; 1.3) 1.1 (0.77; 1.3) 1.1 (0.96-1.3) 1.1 (0.82-1.4) 0.89 (0.8-1.2) 0.96 (0.71-1.2) 
   E/Lateral e’ 8.8 (5.6; 13) 8.9 (6.9; 12) 8.8 (5-14) 6.9 (5.4-10) 9.1 (7.2-12) 12 (8.2-13) 
   LVOT VTI, cm 22 (13; 26) 22 (15; 26) 21 (12-25) 20 (15-23) 26 (19-28) 24 (19-28) 
   CO, l/min 5.8 (3.9; 6.8) 5.7 (4.6; 6.4) 5.2 (3.3-6.3) 5.2 (4-6.3) 6 (4.9-7) 6.5 (5.7-7.3) 
Right ventricle assessment       

   TAPSE (mm) 20 (15; 25) 22 (16; 24) 18 (15-24) 23 (15-24) 22 (15-27) 21 (16-27) 
   Tricuspid S’ velocity, m/s 12 (12; 16) 14 (11; 16) 13 (10-16) 15 (12-16) 12 (12-16) 14 (10-17) 
   RV FAC, % 51 (45; 57) 53 (47; 57) 52 (47-60) 52 (45-56) 50 (41-56) 53 (48-59) 
   RV/LV raƟo 0.7 (0.66; 0.9) 0.7 (0.61; 0.8) 0.7 (0.7-0.9) 0.7 (0.68-0.8) 0.7 (0.63-0.9) 0.7 (0.6-0.85) 
   sLV eccentricity index 1 (0.95; 1.2) 1.1 (0.9; 1.2) 1 (0.82; 1.1) 1.1 (0.88; 1.2) 1.2 (1; 1.2) 1.2 (0.9; 1.3) 
   ACP, n (%) 4 (20) 4 (20) 2 (10) 3 (15) 2 (10) 1 (5) 
   RVOT acceleraƟon Ɵme, ms 95 (88; 115) 97 (86; 113) 95 (90-126) 102 (95-120) 87 (67-111) 86 (68-96) 
   RVOT VTI, cm 17 (12; 20) 16 (13; 19) 14 (11-21) 15 (12-21) 17 (14-19) 16 (14-17) 
   TRV, m/sec 2.6 (2.5; 2.9) 2.5 (2.1; 2.7)†  2.7 (2.4-2.9) 2.4 (2-2.6) † 2.7 (2.4-2.9) 2.7 (2.3-2.8) 
   TR pressure gradient (mmHg) 28 (25; 34) 25 (18; 29) †  29 (23-35) 21 (18-29) † 29 (24-34) 30 (21-32) 
   RVSP (mmHg) 38 (35; 45) 36 (32; 42) †  40 (36-43) 36 (30-40) † 37 (35-49) 42 (35-50) 
RV-PA coupling       

   TAPSE/RVSP (mm/mmHg) 0.46 (0.33; 0.59) 0.55 (0.39; 0.64)†  0.42 (0.36; 0.63) 0.57 (0.43; 0.66)† 0.58 (0.46; 0.74) 0.57 (0.34; 0.63) 
† p< 0,05 difference CACC vs baseline, by Wilcoxon paired tests. Abbreviations : LVEF : left ventricular ejection fraction, LVOT VTI : left ventricle outflow tract velocity time 

integral, CO : cardiac output, TAPSE: tricuspid annular plane systolic excursion, S’ wave tricuspid annular systolic velocity, RVFAC : right ventricle fractional area change, 
RV/LV : right ventricle end-diastolic  to LV end-diastolic diameter ratio, sLV eccentricity index : systolic left ventricle eccentricity index; ACP : Acute cor pulmonale  was 

defined as the presence of paradoxical septal motion (PSM) and RV end-diastolic to LV end-diastolic diameter ratio > 0.6, sPAP, RVOT acceleration time : right ventricle 
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outflow track acceleration time, RVOT VTI : right ventricle outflow track velocity time integral, TRV : Tricuspid regurgitation velocity, TR : tricuspid regurgitation, RVSP : right 

ventricle systolic pressure.  



32 

 

Table 4: Ventilation and perfusion distributions  

 

*p value (Mann–Whitney test) < 0.05 between responders and nonresponders at baseline; †p value (Wilcoxon paired test) < 0.05 between baseline and CACC. 
AbbreviaƟons: GI: global inhomogeneity, COV : center of venƟlaƟon, EELZ : end expiratory lung impedance, EELV : end expiratory lung volume, V’ : venƟlaƟon, V/Q : 
venƟlaƟon/perfusion raƟo

 All paƟents (n=20) Responders (n=11) Nonresponders (n=9) 

 Baseline CACC Baseline CACC Baseline CACC 

VenƟlaƟon distribuƟon 

Anterior distribuƟon, % 47 (40 ; 57) 50 (44 ; 59) †  46 (39; 57) 51 (45; 64)† 50 (40; 56) 49 (43; 56) 
Anterior compliance (ml/cmH2O) 14.8 (11.8 ; 18.2) 17.4 (13.9 ; 21.8) †  15 (10,5; 17,1) 20 (16,8; 23)† 15 (13; 20) 14 (12; 18) 
Posterior compliance (ml/cmH2O) 17.3 (11.8 ; 23.3) 17.5 (13.2 ; 23.1) 17 (11,8; 24,1) 19 (13,2; 26,9)† 19 (13; 23) 17 (12; 21) 
GI 0.52 (0.49 ; 0.54) 0.51 (0.49 ; 0.54) 0,53 (0,48; 0,55) 0,51 (0,49; 0,54) 0.51 (0.5; 0.53) 0.5 (0.49; 0.55) 
COV 0.52 (0.50 ; 0.53) 0.52 (0.50 ; 0.53) 0.52 (0,5; 0,55) 0.51 (0,5; 0,52)† 0.51 (0.5; 0.55) 0.52 (0.5; 0.53) 
EELI variaƟon, AU - -28 (-39 ; -21) †  - -26 (-43; -22)†  - -34 (-38; -167) †  
EELV variaƟon, ml - -683 (-832 ; -506) †  - -658 (-831; -500)†  - -704 (-856; -405) †  
       

Overdistension (%)   30 (23; 50)  13 (7; 21)*  

Collapse (%)   0,3 (0; 1,5)  0.7 (0.3; 4)  

       

Perfusion distribuƟon 

Anterior distribuƟon, % 

 

44 (30 ; 5) 44 (38 ; 5) 40 (28; 46) 47 (39; 50) 48 (31; 0.51) 43 (35; 48) 

VenƟlaƟon distribuƟon to V/Q raƟo (%) 
V’ to low V/Q 0,38 (0; 1,9) 1,8 (0,023; 3,7) 0.9 (0; 2) 0.8 (0; 2) 0,33 (0; 1,4) 2,9 (0,068; 5,3) 
V’ to normal V/Q 62 (33; 80) 53 (33; 74) 62 (34; 75) 56 (43; 74) 60 (16; 90) 39 (22; 77) 
V’ to high V/Q 25 (8,9; 48) 27 (13; 53) 24 (9.3; 40) 28 (16; 54) 33 (3,5; 82) 9 (5,6; 57) 
V’ to dead space V/Q 5 (2,2; 17) 7 (3.3 ; 12) 12 (4; 23) 6 (3; 12) 2 (2; 6)* 8 (5; 13) 
Wasted venƟlaƟon 29 (12 ; 33) 29 (21 ; 33) 32 (25; 46) 31 (23; 37) 16 (12 ; 30)* 25 (15 ; 34) 
Perfusion distribuƟon to V/Q raƟo (%) 
Q to shunt V/Q 3 (1,6; 5,4) 6 (3; 9)† 3 (1.8; 8.2) 8 (1.4; 10) 2 (1; 4) 5 (3; 8)† 

Q to low V/Q 1,1 (0; 5,3) 6,5 (0,39; 9,8) 2 (0; 7.9) 3 (0; 8.4) 1 (0; 4) 7 (0.3; 18) 
Q to normal V/Q 81 (42; 90) 71 (51; 84) 80 (53; 88) 70 (53; 84) 87 (64.5; 94) 81 (63; 85) 
Q to high V/Q 9,9 (2,9; 31) 8,9 (3,6; 33) 13 (4.4; 27) 8 (6.4; 33) 10 (1.6; 29) 10 (2; 16) 
Wasted perfusion 11 (6 ; 15) 12 (7 ; 15) 12 (6; 16) 13 (7; 15) 8 (4; 12) 10 (7; 18)† 
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 Figures:  

Figure 1. Hemodynamic effects of CACC. Total population is in grey, responders in green and 

nonresponders in red 

 

A: cardiac output, calculated as LVOT area X LVOT VTI X heart rate. B. Tricuspid regurgitation gradient. 

C. Right Ventricle / Pulmonary Artery (RV/PA) coupling assessed by the TAPSE/RVSP ratio. The 

horizontal dotted line represents the threshold associated with worse outcomes (0.625 mm/mmHg) 

(31) 
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Figure 2: Distribution of Ventilation and Perfusion according to their V/Q classes 

 

Distribution of (A) the number of pixels (green bars), (B) ventilation (VDistribution, blue bars) and (C) 

perfusion (QDistribution, red bars) across the different ranges of V/Q ratio ranges in the entire 

population, responders and nonresponders. Histograms represent mean values (± SEM). *p < 0.05 by 
paired Wilcoxon test 
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Figure 3: Regional compliance, ventilation, perfusion distribution and V/Q mismatch at Baseline and 

during CACC, in responders (A) and nonresponders (B). 

 

Regionnal compliance, ventilation, perfusion distribution and V/Q mismatch at Baseline and during 

CACC, in responders (A) and nonresponders (B). For better illustration, data are shown as mean (not 

median) values. *p < 0.05 by paired Wilcoxon test 
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Figure   4: Correlation between Overdistension and wasted ventilation at baseline 
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ONLINE DATA SUPPLEMENT 
 

ADDITIONAL METHODS 
 

Echocardiographic measurements:  

 

- Left ventricle: left ventricular ejection fraction (LVEF), LV outflow tract (LVOT) and the velocity 

time integral (VTI), transmitral E and A velocity using doppler. Tissue Doppler imaging was 

performed to measure systolic (S’), early (e’), and late (a’) diastolic peak myocardial velocities 

at the lateral mitral annulus. Cardiac output (CO) was calculated as follows: LVOT area X LVOT 

VTI X heart rate. 

- Right ventricle: ventricular tricuspid annular plane systolic excursion (TAPSE), S’ wave 

tricuspid annular systolic velocity, right ventricle fractional area change (RV FAC), right 

ventricle end-diastolic to LV end-diastolic diameter ratio, systolic left ventricle eccentricity 

index, presence of paradoxical septal motion (PSM). Acute cor pulmonale was defined as the 

presence of paradoxical septal motion (PSM) and RV end-diastolic diameter to LV end-

diastolic diameter ratio > 0.6. RV outflow track acceleration time, right ventricle outflow track 

velocity time integral (RVOT VTI), tricuspid regurgitation velocity (TRV), tricuspid regurgitation 

gradient (TR). Right ventricle systolic pressure (RVSP) was estimated by adding estimated right 

atrial pressure to tricuspid regurgitation gradient, estimated pulmonary vascular resistance 

was estimated as : flow tricuspid regurgitation (TR) Vmax (m/s)/ RVOT VTI(1). TAPSE/RVSP 

was chosen as a noninvasive surrogate of RV-pulmonary artery coupling as previously 

described (2–4). 

 

Electrical Impedance Tomography analysis 
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Perfusion method:  

Lung perfusion was estimated by injecting a 10-ml bolus of 7.5% hypertonic saline into a central 

venous jugular catheter during a 10 to 20 secondes apnea using the mean airway pressure (measured 

in the ventilator before the apnea). Perfusion distribution was measured using the maximal slope of 

each pixel with a first-pass dilution kinetic model(5,6). 

Lung contouring method:  

Ventilation and perfusion maps were reconstructed offline with dedicated LabVIEW software.  

A pixel i was considered ventilated if it received a fraction greater than 10% of the maximum 

ventilated (Pixel refV). A pixel i was considered perfused if it received a fraction greater than 10% of 

the maximum perfused pixel (Pixel refP). 

Global and Regional analysis of V/Q mismatch:  

 

Cardiac output (Qc) was measured using echocardiography with the formula: Qc = LVOT (left 

ventricular outflow track) area X LVOT VTI (velocity time integral) X heart rate. 

Alveolar ventilation (VA) was calculated as 70% of the expiratory minute ventilation measured on the 

mechanical ventilator(7,8). 

Absolute V/Q pixelwise were calculated as the division between : the proportion of total ventilation 

through one pixel i (V%,i) multiplied by the total alveolar ventilation, and the proportion of total 

perfusion through one pixel i (Q%,i) multiplied by the cardiac output (7,8) . 

(VQ)Abs,i = V%,i∗௏ಲQ%,i∗ ொ೎ 

According to their V/Q ratio, pixels have been classified among five different classes: shunt pixels 

(V/Q ratio <0.1); pixels with low V/Q ratio (V/Q ratio 0.1–0.5); pixels with normal V/Q ratio (V/Q ratio 

0.5–2); pixels with high V/Q ratio (V/Q ratio 2–10); dead space pixels (V/Q ratio >10). 

We also calculated: 
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- Wasted ventilation (9) : =  ∑ (log (௏ொ̇)௜ ∗ ௜)௡௜=1ݐܸ , where n is the number of pixels in the 

functional EIT image within each ROI, including only units with V/Q ratio >1 

- Wasted perfusion (9) =  ∑ (log (௏̇ொ̇)௜ ∗ ܳ௜)௡௜=1 , where n is the number of pixels in the 

functional EIT image each ROI, including only units with V/Q ratio <1 

 

ADDITIONAL RESULTS :
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Table E 1. Regional distribution of ventilation, perfusion, and V/Q ratios. 

 

  

*p value (Mann–Whitney test) < 0.05 between responders and nonresponders; †p value (Wilcoxon paired test) < 0.05 between baseline and CACC. 
AbbreviaƟons: CACC: conƟnuous anterior chest compression, V’ : venƟlaƟon, Q: perfusion, V/Q : venƟlaƟon/perfusion raƟo 

 All paƟents (n=20) Responders (n=11) Non-Responders (n=9) 

 Baseline CACC Baseline CACC Baseline CACC 

Anterior zone       

VenƟlaƟon distribuƟon to V/Q raƟo (%) 
V’ to low V/Q 0 (0; 0,68) 0,1 (0; 5,2) 0 (0; 0.7) 0 (0; 3.5) 0 (0; 0,64) 1,4 (0; 7,9) 
V’ to normal V/Q 54 (25; 79) 52 (31; 64) 53 (24; 79) 49 (45; 63) 43 (22; 81) 48 (24; 69) 
V’ to high V/Q 28 (11; 52) 34 (18; 48) 22 (17; 50) 39 (21; 49) 40 (5,1; 71) 34 (8,9; 56) 
V’ to dead space V/Q 6,2 (1,6; 27) 12 (3,6; 22) 11 (3.5; 32) 8.7 (3; 17) 2,4 (0,63; 11) * 16 (6,4; 23) 
Perfusion distribuƟon to V/Q raƟo (%) 
Q to shunt V/Q 2,5 (0,53; 6,1) 4,1 (1; 13) 3.4 (1.6; 14) 3.4 (1; 14) 1,7 (0,3; 3,9) 4,7 (0,83; 19) 
Q to low V/Q 0 (0; 0,2) 0 ,32 (0; 13) 0 (0; 3.8) 0 (0; 10) 0 (0; 1,9) 4,8 (0; 16) 
Q to normal V/Q 73 (45; 86) 64 (37; 85) 74 (58; 79) 67 (53; 77) 66 (32; 97) 66 (35; 87) 
Q to high V/Q 20 (6,1; 42) 18 (11; 34) 16 (7.5; 42) 0.2 (0.1; 0.36) 33 (2,7; 57) 22 (8,4; 39) 
       

Posterior zone       

VenƟlaƟon distribuƟon to V/Q raƟo (%) 
V’ to low V/Q 0,26 (0; 2,9) 0,61 (0; 4) 0.5 (0; 3) 0.4 (0; 2) 0 (0; 2.9) 4 (0; 13) 
V’ to normal V/Q 72 (11; 93) 73 (35; 86) 80 (15; 94) 71 (34; 84) 67 (48; 92) 77 (55; 90) 
V’ to high V/Q 20 (3,3; 78) 18 (4,3; 60) 9 (3.3; 46) 14 (5.9; 64) 31 (4.1; 40) 16 (0; 33) 
V’ to dead space V/Q 2,9 (1,1; 4,4) 3,5 (2,5; 6,5) 2.6 (1.2; 11) 4 (2.5; 8.4) 3 (0.9; 4) 3 (3; 5) 
Perfusion distribuƟon to V/Q raƟo (%) 
Q to shunt V/Q 1,7 (0,37; 5,3) 4 (11; 9,9) † 2 (0.16; 5.8) 4 (2; 12) 1.5 (0.5; 6) 4 (1; 10) 
Q to low V/Q 0,47 (0; 0,06) 1,3 (0; 9,3) 0.1 (0; 6.3) 0.4 (0; 4.9) 0 (0; 6) 7 (0; 25) 
Q to normal V/Q 83 (39; 93) 70 (45; 86) 85 (40; 93) 73 (43; 88) 86 (71; 94) 78 (59; 91) 
Q to high V/Q 10 (1,1; 36) 6,6 (2; 41) 4.9 (1; 39) 6 (2; 55) 13 (0.75; 23) 7.5 (0; 18) 
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Table E2. Changes in regional and global EELZ and EELV from baseline to CACC in all 

patients, and stratified by response to CACC. 
 

° means p value (Mann–Whitney test) < 0.05 between anterior and posterior zone. 
AbbreviaƟons: CACC: conƟnuous anterior chest compression, AU: arbitrary unit, PBW: predicted body weight, 
EELI: end expiratory lung impedance, EELV: end expiratory lung volume 
 

 

Additional figures legend: 

 

Figure E1: Distribution of regional ventilation (VDistribution , blue bars) and perfusion 

(QDistribution, red bars) across different ranges of V/Q ratio ranges in the entire population, 

responders and nonresponders. Histograms represent mean values (± SEM). *p < 0.05 by 

paired Wilcoxon test. 

 

  

 All paƟents  
(n=20) 

Responders  
(n=11) 

Nonresponders  
(n=9) 

 

Anterior EELI variaƟon (AU) 
 

-18.6 (-28.21; -10.26) 
 

-21 (-27.3; -11.4) 
 

-14.2 (-31.6; -17) 

Posterior EELI variaƟon (AU) -9.9 (-18.34; -2.52)° -147 (-18.6; -4) -5.6 (-21.9; -1.2) 

EELI variaƟon (AU) -26.3(-43; -21.9) -27.65 (-50; -18.85) -33.9 (-39.7; -19.2) 

EELV variaƟon (ml) -683 (-884; -502) -658 (-831; -500) -704 (-856; -405) 

EELV variaƟon/PBW (ml/kg) -10.4 (-13; -7) -10.4 (-14.6; -7) -10.8 (-12.7; -6) 
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Figure E2: Wasted perfusion and ventilation. Green boxes correspond to responders, red 

boxes are nonresponders. *p < 0.05 by paired Wilcoxon test, †p<0.05 by Mann–Whitney test   
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