
Research methods and procedures 
 

We enrolled 30 critically ill patients with stage 3 AKI consecutively admitted to the Renal ICU of Parma University Hospital. Patients were requiring abdominal 

and/or lung CT scans for clinical reasons. 
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Background and aims  
 

Skeletal muscle wasting is an early effect of acute illness in the Intensive Care Unit (ICU) setting. Malnutrition is an independent risk factor for mortality in 

patients with Acute Kidney Injury (AKI) and the lack of adequate tools for the evaluation of nutritional status and for monitoring the effects of nutritional support is 

a major open problem. Ultrasound (US) is increasingly used to evaluate muscle thickness and mass. In  patients with AKI it is a reliable and accurate method, 

also not being influenced by rapid fluid balance changes, as previously demonstrated by our group (Sabatino et al, Clin Nutr 2017;36(6):1710-15). 
 

The  current study was aimed at validating this method applied to the quadriceps femoris muscle (QFM) by a gold standard muscle imaging technique, computed 

tomography (CT). 

Conclusions and outlook 
 

US is a simple, easily applicable, accurate and reliable technique for the assessment of muscle mass (RF and VI thickness) in critically ill patients with AKI. 

Validation of US measurements against the gold standard (CT scan) has shown excellent results. 

US could allow for the monitoring of the progression of muscle wasting during ICU stay and may have value both in clinical practice and for risk stratification. 

Additional studies to define cut-off values for muscularity are needed in order to allow early identification of patients with low muscle mass at ICU admission. 

Variable Correlation coeff. 

RF r ½ 0.86 

VI r ½ 0.89 

RF r 2/3 0.85 

VI r 2/3 0.95 

RF l ½ 0.93 

VI l ½ 0.85 

RF l 2/3 0.89 

VI l 2/3 0.95 

Total 0.91 

Figure 1 | Quadriceps rectus femoris (RF) and vastus intermedius (VI) thickness were measured by US and in parallel by CT scan at the same exact sites by 

blinded assessors. Left image: measurement sites. Central image: RF and VI at US. Right image: RF and VI at CT scan. 
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Table 1 | Pairwise comparison between US and CT scan 

measurements (233 measurements) revealed no 

differences between the two methods. 

Variable Value by US (cm) Value by CT (cm) P 

RF r ½ 1.58 (0.33) 1.60 (0.41) 0.61 

VI r ½ 1.19 (0.43) 1.16 (0.44) 0.39 

RF r 2/3 1.13 (0.36) 1.12 (0.35) 0.67 

VI r 2/3 1.02 (0.39) 0.98 (0.42) 0.15 

RF l ½ 1.57 (0.35) 1.59 (0.38) 0.43 

VI l ½ 1.13 (0.39) 1.13 (0.39) 0.88 

RF l 2/3 1.15 (0.37) 1.13 (0.35) 0.58 

VI l 2/3 0.97 (0.39) 0.95 (0.39) 0.31 

Total 1.21 (0.45) 1.22 (0.43) 0.38 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 | Bland-Altman plot (US vs CT scan) showed quite 

low bias values (average -0.01 cm, SD 0.18 cm) and low 

limits of agreement (-0.35 to +0.33 cm).  

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 | Correlation coefficients 

were high for all sites (range 0.85 

- 0.95, P < 0.0001). 
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