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Introduction and objectives
Protein-Energy Wasting (PEW) is a pathological condition characterized by a
progressive reduction of patients’ energy and protein assets (1). It is highly
prevalent among End-Stage Renal Disease (ESRD, CKD stage 5) patients, and is
associated with poor outcomes (2). The assessment of nutritional status is
essential for the identification of patients at risk for the development of PEW,
but also for the monitoring of the nutritional intervention. As part of the
nutritional status evaluation, an increasing attention is now paid to the
assessment of muscle mass, the most relevant part of the lean body mass (3).
Ultrasound methods (US) are widely available in many clinical settings, and are
easily applicable at the bedside to different skeletal muscle groups (4).
This study was aimed at: 1) Evaluating if quadriceps rectus femoris thickness
(QRFT) and quadriceps vastus intermedius thickness (QVIT) are reduced in
patients with ESRD in hemodialysis in comparison to health subjects and well-
nourished hospitalized patients with normal renal function; and 2) if QRFT and
QVIT are different in patients with ESRD in hemodialysis when they are
stratified based on conventional variables frequently used for the assessment
of nutritional status in this clinical setting.
Patients and Methods
This was a prospective observational study conducted at five hemodialysis
units in Italy. We studied 3 groups of subjects: healthy subjects (control
group), well-nourished patients hospitalized in a medicine ward and with
normal renal function (HPNRF), and ESRD patients on hemodialysis aged > 18
years. QRFT and QVIT were measured by US in both legs, at the mid point and
at the lower two-thirds of the thigh. ESRD patients were then divided in
subgroups based on commonly used nutritional variables and accepted
criteria: BMI (≥ 23 versus < 23 Kg/m2), and MIS score (< 6 versus ≥ 6 ).

Results
We enrolled 24 healthy controls, 28 HPNRF and 88 ESRD patients on
hemodialysis. QRFT and QVIT of ESRD patients were significantly reduced as
compared both to control subjects and hospitalized patients with normal
renal function (P < 0,01) (Table 1)

When ESRD patients were stratified in subgroups according to nutritional 
status, QRFT and QVIT of patients with worse nutritional status (BMI < 23 
Kg/m2 and MIS score ≥ 6) were significantly lower as compared to those of 
well-nourished ESRD patients (Table 2). Even after adjusting for age, 
differences in muscle thickness measured by US between BMI and MIS score 
subgroups remained significant (Figure 1) 

Conclusion
Ultrasonography of the QRF and QVI muscles is a simple technique, easily
applicable to the bedside in hemodialysis units, and is likely to be adequate
for the identification of patients with reduced muscle mass.
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