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Electrical bioimpedance

This paper presents the results of measuring all four components of EBIS: real, 

imaginary, magnitude, and phase, on in vivo human rectal tissue from 20 patients 

undergoing total colonoscopy. A statistical analysis was conducted to determine whether 

significant differences exist in the electrical behavior corresponding to each diagnosis 

made during colonoscopy.
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Materials and methods

- A pencil like tetrapolar measurement probe

- The equipment used is an evolution of the BioZspectra, en-hanced to enable the 

measurement of all four impedance components (R, X, Z and Ø). 

- The device was calibrated using resistors with a tolerance of 0.1%. For the study, a 

current of 100 μA was applied across 100 frequencies, spaced loga-rithmically

within the range of 1 to 500 kHz. 

- The probe was calibrated, and impedance data were converted to resistivity based 

on measurements of electrolytic solutions using a Handylab LF 12 conductivity 

meter, following the method de-scribed by Jaimes et al 2024.
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Four groups: 1) healthy patients, 2) hemorrhoids, 3) diverticula, and 4) polyps.

- The analysis was performed using SPSS v26 software. 

- To select the appropriate statistical test, the normality of the data and the

homogeneity of variances between the groups were evaluated.
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This project received approval from the 

Ethics Committee of the University of 

Caldas (Minutes No. 09, Communication 

ID CBCS-034, dated May 20, 2020).

- It is also endorsed by the University Hospital SES of Caldas and Oncosalud IPS.

- Patients with a prior diagnosis of CRC and those who declined to participate or did

not sign the informed consent form were excluded from the study.

- A total of 20 participants were analyzed, comprising 12 women and 8 men, aged

between 29 and 86 years.

- The measurement procedure consists of inserting a probe in the lower rectum, placing

the tip on the wall of the tissue in 4 quadrants, taking 3 readings in each of them, as

done by Gonzalez-Correa et al. 2019.
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Results

Magnitude H>P>HD=D Real H>P>HD=D

Phase P>H=D>HD Imaginary H=P>HD=D

Results of statistical comparison analysis of disease groups

(H: Healthy; HD: Hemorrhoids; D: Diverticula; P: Polyps)
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Discussion

Mulett-Vásquez  et al., 2016. In vivo Electrical-Impedance Spectroscopy (EIS) 

Readings in the Human Rectum. Fuente: 

https://link.springer.com/chapter/10.1007/978-981-287-928-8_18
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Taken from “Bioelectrical Impedance Spectroscopy for Monitoring Mammalian

Cells and Tissues under Different Frequency Domains: A Review” (p.D), by ACS 

Measurement Science Au, (Abasi et al., 2022).

https://link.springer.com/chapter/10.1007/978-981-287-928-8_18


Conclusions

1. Based on the data obtained so far, the impedance of 

colorectal tissue appears to exhibit two dispersions, and its 

magnitude decreases in the presence of disease. 

3. Future studies will require a larger sample size to increase statistical power. 

Additionally, tests such as ROC curves should be explored to assess the ability 

of this technique to infer the presence of CRC.

2. Despite the limitations of this study, including the small number of patients, the 

results suggest that it may be possible to detect colon diseases by measuring EBIS in 

the rectum, even in apparently normal tissue, under the concept of the carcinogenic 

field effect. 
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