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AIM: To correlate segmental ECW/TBW ratio and tape circumference volume difference and 

to evaluate clinical feasibility of segmental ECW/TBW ratio in mild to moderate degree 

breast cancer-related lymphedema.  

METHODS: Patients diagnosed with Breast cancer related lymphedema (BCRL) with inter-

limb volume ratio < 40% or lymphedema stage I or II determined by international Society of 

Lymphology were enrolled. Tape circumference volume was calculated using 

(V=h(C12+C1C2+C22)/12pi) , then, inter-limb volume ratio was acquired by (V=volume / 

C1, C2=circumferences at the ends of the segment / h=distance between segment length). 

Bioelectrical impedance was measured by a FDA approved, a multiple frequency 

bioelectrical impedance(MFBI), InBody S10(Biospace
®
, Seoul, Korea), obtaining resistance 

induced by electrical currents by recording voltage difference in both hands, divided by 

current intensity.  Impedance of each segment (both arms, legs, trunk, whole body) was used 

to automatically calculate segmental ECW/TBW ratio between unaffected and affected limb 

to acquire Inter-limb ECW ratio (Affected segmental ECW/TBW ratio)/(Unaffected 

segmental ECW/TBW ratio). Pearson’s correlation coefficient was used to correlate Inter-

limb ECW ratio and Inter-limb volume. p value of <0.05 was considered significant.  

RESULTS: Mean values of tape circumferential volume measurements were 375.16±90.18cc 

on the affected side, and 327.46±68.63cc on the unaffected side, with inter-limb volume ratio 

of 1.15±0.12. The mean values of segmental ECW/TBW ratio by BIA were 0.393 ± 0.011 on 

the affected side, 0.382 ± 0.006 on the unaffected side, with inter-limb ECW ratio of 1.027 ± 

0.12. Pearson’s correlation coefficient(r) for inter-limb ECW ratio and inter-limb volume ratio 

was 0.421, showing moderate positive linear correlation. (p <0.001) 

 

 



CONCLUSION: Segmental ECW/TBW ratio values measured by InBodyS10 show 

satisfying correlation with the tape measurement method, is clinically feasible with high 

consistency and accuracy for detecting and measuring mild to moderate lymphedema, 

replacing time-consuming and inconsistent tape measurement method.   


