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INTRODUCTION
─

Fluid resuscitation is a central pillar of sepsis management.  However fluid 

accumulation syndrome worsens acute kidney injury1,2.   

Renal congestion and worsening interstitial oedema remain challenging for 

clinicians to quantify and track serially at the bedside.   

Ultrasound shear wave elastography (SWE) is a novel technique which may 

provide non-invasive measurements of renal compliance3. 

Ultrasonic pulses generate high intensity acoustic radiation force impulses, 

that lead to micrometre kidney displacement dependent on tissue stiffness 

calculated as estimates of Young's Modulus and displayed in kilopascals 

(kPa).



OBJECTIVES
─

• We hypothesised that following IV fluid administration in healthy 

volunteers, global kidney stiffness would increase and that this increase 

in stiffness could be quantified using USWE.

• Our second hypothesis was that graduated doses of intravenous fluids 

would result in a dose-dependent increase in global kidney stiffness 

measured by USWE.   



METHOD
─

• Study population included healthy volunteers aged 21-40 years and body 

mass index < / = 25 kg/m2.  

• Participants were randomised to receive either 20 ml/kg, 30ml/kg or 

40ml/kg of normal saline, ABW. Intravenous fluids were administered 

over one hour. 

• USWE Studies were performed at baseline and repeated immediately 

after administration of intravenous fluids. ROI was 0.6cm and was 

positioned over the midportion of the kidney focussed on the renal 

cortex.  

• An average of 5 values was recorded.  We recorded average SWE 

stiffness (kPA), median SWE stiffness (kPA) and interquartile range



RESULTS
─

• 98% of participants (44/45) demonstrated an increase in global kidney stiffness following administration 

of intravenous fluids. The average SWE pre-fluid was 7.572 kPA +/- 2.38 versus 14.9 kPA +/- 4.81 post-

fluid administration (p<0.001). 

• There were significant changes in global kidney stiffness pre and post fluids with each volume (ml/kg) of 

fluid administered (figure 2, p<0.001 for each subgroup). There was no significant difference when 

comparing groups 1 and 2 (p=0.190), groups 2 and 3 (p=0.216), or groups 1 and 3 (figure 2, p=0.669). 
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Figure 2: Comparison of SWE global stiffness pre and post fluids in each group
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Figure 1: example of an USWE study before (left) and after (right) fluid administration



CONCLUSION
─

Fluid administration results in immediately visible and quantifiable changes 

in global kidney stiffness across all infused volumes of fluid. 

We did not identify a dose-dependent response in global kidney stiffness 

measured immediately following fluid administration, which may be 

attributable to small sample population or related to the timing of USWE 

after completion of intravenous fluids.

Our research suggests that USWE may be a tool to measure organ specific 

congestion and worsening compliance.  
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