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Purpose: Assessment of sequential changes in body composition during the metabolic response in critically ill surgical
patients is essential for optimal nutritional support and management. Bioelectrical impedance analysis (BIA) is an easy,
portable, and quick way to assess body composition. Thus, the aim of this study was to evaluate the sequential changes
in body composition and the validity of Direct segmental Multi-frequency BIA in critically ill surgical patients.
Materials and Methods: Twenty-three patients admitted to the intensive care unit (ICU) after major surgery were
measured for body composition by multiple-frequency BIA after intensive care unit admission as well as 3 and 7 days
later. Repeated-measures analysis of variance (ANOVA) was used to detect significant changes over time.

Results: The average length of intensive care unit stay was 4.3 days. Total body water, extracellular water, skeletal
muscle mass (SMM), soft lean mass, and fat-free mass (FFM) increased during the first 72 h of intensive care unit
admission, after which they decreased slightly. On the other hand, fat mass decreased during the first 72 h of intensive
care and then increased. However, arm circumference (AC), arm muscle circumference (AMC), and waist circumference
(WQ) gradually decreased by day 7 (P<0.001).

Conclusion: In this study, AC, AMC, WC, and direct segmental Multi-frequency BIA were less affected by initial
resuscitation in the intensive care unit (ICU). Therefore, segmental BIA may be useful for critical ill patients in altered
hydration states. (Surg Metab Nutr 2017;8:13-16)
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Table 1. Baseline characteristics of patients

Total (n=23)
Sex (M:F) 17 (73.9%):6 (26.1%)
Age, years 56.8+17.7
Body weight, kg 64.2+15.2
Height, cm 167.8+9.9
APACHE 1l score 12.9+4.2
Diagnosis, n (%)
Healthy liver donor 5 (21.7)
Pancreatic cancer 4 (17.4)
Gastrointestinal tract perforation 3(13.0)
Hepatocellular carcinoma 3 (13.0)
Stomach cancer 2 (8.7)
Intestinal obstruction 2 (8.7)
Thyroid cancer 2 (8.7)
Common bile duct cancer 1 (4.3)
Liver metastasis 1(4.3)
Operation, n (%)
Hepatectomy 9 (39.1)
Pancreatic resection 5 (21.7)
Gastrectomy 2 (8.7)
Thyroidectomy 2 (8.7)
Colectomy 1(4.3)
Small bowel resection 1(4.3)
Small bowel primary repair 1 (4.3)
Adhesiolysis 1(4.3)
Other 1(4.3)
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Table 2. Results of body composition measurements over a 7-day period

Day 0 Day 3 Day 7 P-value

TBW (L) 37.6+8.4 38.6+9.3 38.2+8.8 0.123
ICW (L) 22.9+54 23.6%+5.8 23.3+56 0.204
ECW (L) 14.7+3.1 15.0%£3.6 149+3.6 0.408
Body fat (kg) 129%7.3 11.2+6.9 11.7+6.3 0.103
SMM (kg) 27.9+x7.0 28.8%7.6 28.4%73 0.221
SLM (kg) 48.1+10.8 49.5+119 49.0x11.4 0.126
FFM (kg) 51.3+11.5 53.0+£12.7 52.5+12.2 0.103
Segmental water (L) Trunk 17.3£3.9 15.9+3.6 141£3.8 <0.001
Rt. arm 2.1+0.6 1.9+0.6 1.6+0.7 <0.001

Lt. arm 2.1+0.6 1.9+0.6 1.5+0.6 <0.001

Rt. leg 5.8%1.8 7.0%£23 7.6%£23 <0.001

Lt. leg 5.8%1.8 7123 7.7%£23 <0.001

Segmental lean (kg) Trunk 221149 20.4+45 18.1%£4.8 <0.001
Rt. arm 2.7%£0.8 2.4+08 2009 <0.001

Lt. arm 2.7%£0.8 2.4+08 2.0%£0.8 <0.001

Rt. leg 7.4%23 9.0+£3.0 99+3.0 <0.001

Lt. leg 7.4%23 9.0£3.0 9.9+3.0 <0.001

AC (cm) 28.7%£3.6 27.1%£3.6 25.3%4.1 <0.001
AMC (cm) 24129 22628 20.6%+3.0 <0.001
WC (cm) 80.5£12.6 74.8+11.5 72.8+11.3 <0.001

TBW = Total body water; ICW = Intracellular water; ECW = Extracellular water; SMM = Skeletal muscle mass; SLM = Soft lean mass; FFM = Free
fat mass; AC = Arm circumference; AMC = Arm muscle circumference; WC = Waist circumference.
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