The flwd paradOX' Disassociation between clinical & ultrasound parameters of fluid overload. Results from INCIVEX
)Ice of abnormal VEnous ultrasound in patients with eXcess fluid), an exploratory study.

pathanakos, F Stefanini, R McDonald and S Hutchings

ltléa| Care, King’s College Hospital, London UK; 2. Academic Department of Military Anaesthesia and Critical Care. Royal Centre for Defence Medicine, Birmingham UK; 3.Department of Inflammation Biology, School of

Immunology and Microbial Sciences, King’s College Lond

INTRODUCTION

Fluid management in critically ill patients
relies on clinical assessment, fluid balance
calculations and, increasingly, point-of-care
ultrasound (POCUS). However, the
relationships between these assessment
modalities remain poorly understood, with
conflicting evidence regarding their
correlation and clinical utility.

OBIJECTIVES

To evaluate correlations between clinical
indicators of fluid overload, cumulative fluid
balance, and comprehensive ultrasound
parameters including cardiac function, lung
ultrasound, and the venous excess ultrasound
(VExUS) protocol in critically ill patients.

METHODS

We conducted a cross-sectional study in a
tertiary intensive care unit. Adults admitted
for 272 hours with clinical evidence of fluid
overload but haemodynamic stability were
eligible. Assessments included focused
echocardiography, six-zone lung ultrasound,
and comprehensive venous excess ultrasound
(VExUS). Correlations between cumulative
fluid balance, clinical oedema, and ultrasound
parameters were analysed.
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RESULTS

Of 195 patients screened; 50 were recruited into the
study. The study population had a mean age of 59 years.
Sepsis and respiratory failure were the most common
admission diagnoses. The mean cumulative fluid balance
was 7.1 £ 4.8 litres at time of recruitment. Peripheral
oedema was present in over 70%. Ultrasound revealed
left ventricular (LV) dysfunction in 16%, right ventricular
(RV) dysfunction in 10%, bilateral pleural effusions in
44%, and elevated VExUS scores (>2) in 20%. Cumulative
fluid balance showed no correlation with clinical or
ultrasound findings.

Table1_Baseline_Characteristics

Table2_Ultrasound_Results

Characteristic Value (n=50)
Demographics

Age, years (mean = SD) 58.6 + 15.9
Male sex, n (%) 35 (70.0)
BMI, kg/m?2 (mean = SD) 26.8 + 5.2
Admission Diagnosis, n (%)

Sepsis/Septic shock 18 (36.0)
Respiratory failure 11 (22.0)
Cardiovascular emergency 9 (18.0)
Post-operative complications 8 (16.0)
Other 4 (8.0)
Severity of lliness

APACHE Il score (mean = SD) 18.4 =+ 6.2
ICU length of stay at days (i =SD) | 6.2 + 4.1
Organ Support

Mechanical ventilation, n (%) 42 (84.0)
Vasopressor support, n (%) 17 (34.0)
Laboratory Values

L /L = SD) 1.4+ 0.6
Serum albumin, g/L (mean = SD) 22.6 =+ 5.3
Fluid Status

C i fluid mL = SD) 7,135 = 4,812
c ive fluid mL ( ian [IQR]) 6,247 [4,102-9,456]
Clinical Assessment

Upper limb ocoedema present, n (%) 33 (66.0)
Lower limb oedema present, n (%) 37 (74.0)
Both limbs ocedema present, n (%) 28 (56.0)

Parameter Value (n=50)
Cardiac Ultrasound

Left ventricular dysfunction, n (%) 8 (16.0)
Right ventricular dysfunction, n (%) 5 (10.0)
Lung Ultrasound

Bilateral pleural effusion, n (%) 22 (44.0)
B-profile present, n (%) 6 (12.0)
VEXUS Assessment

Dilated IVC (>2cm), n (%) 18 (36.0)
Reduced IVC respiratory variation, n (%) | 15 (30.0)
Hepatic vein abnormalities, n (%) 9 (18.0)
Portal vein abnormalities, n (%) 16 (32.0)
Renal vein abnormalities, n (%) 11 (22.0)
VEXUS score =2 (IVC included), n (%) 10 (20.0)

Fluid Balance vs VExUS Grade: r = -0.082 - Weak negative
correlation, meaning higher fluid balance does NOT predict
higher VExUS scores. This is counterintuitive but clinically

important.

Edema Score vs VExUS Grade: r = 0.032 - Essentially no

correlation, indicating that clinical edema assessment doesn't

align well with ultrasound-detected venous congestion.

Fluid Balance vs Edema Score: r = 0.076 - Very weak positive

correlation, showing that cumulative fluid balance and
physical exam findings of edema are poorly related.
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CONCLUSIONS

Traditional fluid assessment
methods show no correlation with
ultrasound parameters in critically ill
patients.

This fundamental disconnect may explain why
deresuscitation trials using fluid balance targets have
failed to demonstrate consistent benefit. Future
research should focus on ultrasound-guided
approaches that provide cardiovascular assessment
rather than relying on cumulative fluid balance
calculations or clinical signs alone.
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