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INTRODUCTION 

Gastric Pacemaker potentials are critical electrical 

depolarization and repolarization waves since they 

control the timing and engendering speed of gastric 

peristaltic movements. Gastric peristaltic movements are 

accountable for blending and purging the edible food 

materials that are ingested all over the day. In healthy 

people, the gastric potentials are roughly 3 cycles for 

every minute (cpm), which can be acquired non-invasive 

from the stomach in wellbeing.
[1]

 During the previous 

Twenty years, there have been significant advances in 

the comprehension of stomach electrical and contractile 

action. It has likewise become certain that the normal 

electrical waveform of the stomach may turn out to be 

scattered or disordered. Gastric dysrhythmias are 

variations from the norm of gastric myoelectrical action. 

These abnormal electrical rhythms are recorded in the 

EGG signal. Anomalous quick electrical waves or 

movements are named tachygastrias, and strangely slow 

and ultra slow waves or movements are depicted as 

bradygastrias.
[2-3]

 Gastric dysrhythmias are normal in the 

clinical settings of queasiness (nausea) that happen 

during movement infection, chemotherapy, and the 

sickness of pregnancy. Gastric dysrhythmias are every 

now and again present in the patients with dyspepsia, 

unexplained sickness, and diabetic, idiopathic, and 

postsurgical gastroparesis.
[4]

 In numerous regards, the 

acquisition of the EGG is comparable to the 

electrocardiogram acquisition. In this way, there has 

been expanding enthusiasm for electrogastrography and 

in the analytic estimation of EGG designs. The EGG is 

peculiar and non-invasive demonstrative (diagnosis) test 

for gastroenterologists in multidisciplinary bunch 

rehearses, in clinical gastrointestinal motility habitats, 

and in research labs. EGG waveforms will bear some 

significance with internists and family medication 

doctors who treat patients with dyspepsia or gastric 

dysrhythmias. Diabetologists may have a specific 

enthusiasm for EGG designs in patients with dyspepsia 

manifestations and type 1 or 2 diabetes. Connections 

among gastric neuromuscular capacity, plasma glucose 

levels, and insulin treatment are getting progressively 

valued and incorporated into diabetes care.
[5]

  

 

Electrical Etiology of Stomach 

Gastric peristaltic movements are the reason for 

exhausting of solids from the stomach. These occasions 

start in the mid to high corpus, form into a ring around 

the stomach, and spread down the length of the stomach 

to the pylorus.
[6]

 The pressurised wave from gastric 
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ABSTRACT 
Electrogastrography is the procedure which is utilized to record the electrogastrograms (EGGs) through 

electrogastrograph Setup. Electrogastrograms are the graphical portrayal which mirrors the gastric pacemaker 

potentials or slow influxes of the stomach. It is a non-invasive, simple, independent and preliminary modality 

investigation for diagnosing gastric dysrhythmias. However, due to its sensitivity and non-invasive nature, there 

have also been discrepancies and controversies regarding the analysis and validation of EGGs. The motivation 

behind this paper is to introduce the physiological reason for electrogastrogram with a progression of pictures, 

representations, and acquisition of real EGGs and its examinations. Many EGG acquisitions have been recorded 

and concentrated in this analysis, which were recorded from different patients with unexplained queasiness or 

nausea under different controlled examinations like water load tests (WLT). This paper depicts the handy parts of 

how to record good quality EGGs and the strategies accessible for examining, evaluating, and deciphering the EGG 

acquisition. The acquired EGGs are analysed using Fast Fourier transform (FFT) where the power and intensities 

are calculated from the FFT spectrum for the detection of dysrhythmias. 
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peristalsis pushes the substance of the stomach toward 

the pyloric sphincter. Monotonous peristaltic 

constrictions (e.g., in the human these occasions happen 

around 3 times each moment), over some undefined time 

frame, lessens ingested nourishments to little particles. 

Gastric peristalsis is result from depolarization of the 

plasma layers of smooth muscle cells. For a long time it 

has been realized that gastric muscles show intermittent 

(or cadenced) electrical movement in which membrane 

ions sways between negative electrical activity and more 

depolarized levels. The motions in membrane potential 

are known as electrical slow waves or slow waves. 

Studies have demonstrated that electrical waves are 

produced by specific pacemaker cells, known as 

interstitial cells of Cajal (ICCs).
[4-7]

 The primary 

pacemaker ICCs in the stomach structure a thick system 

of electrically coupled cells between the round and 

longitudinal muscle layers of the corpus and antrum. 

These cells create and effectively engender slow waves 

all through the musculature of the distal stomach. Both 

smooth muscle cells are electrically coupled to the 

system of ICCs, and slow waves lead to the smooth 

muscle cells by means of these associations.
[7]

 

 

MATERIALS AND METHODS 

Signal Processing Unit 

EGGs are recorded by setting ECG type gel electrodes or 

surface elctrodes on the outside (non-invasive) of the 

epigastrium. The EGG signal is moderately low 

amplitude, going from around 100 to 500 micro volt. So, 

the EGG signal must be appropriately intensified 

(amplification) and filtered for good quality output. The 

pictorial depiction (block diagram) for acquiring the 

EGG is shown in Figure 1.  

 

 
Fig. 1: Pictorial Depiction of Electrogastrogram Acquisition. 

 

A top notch recording framework is expected to intensify 

and process the 100 to 500 micro volt, which is ranges 

from 1.0 to 15.0 cpm in terms of cycles per minute.
[4,8]

 

The myoelectrical movement that happens at lower or 

higher frequencies must be separated out. To lessen 

baseline drift and to evacuate undesirable cardiovascular 

and respiratory signs, a 0.016-Hz high-pass channel and 

a 0.25-Hz low-pass channel are utilized. The blend of 

these two channels is viewed as a bandpass channel. The 

bandpass filter simply permits frequencies between 1 and 

15cpm to arrive at the intensifier. The Targeted 

frequencies (Table 1) from the stomach and duodenum 

are inside the scope of 1 to 15 cpm: bradygastria (1-

2.5cpm), typical range (2.5-3.75cpm), tachygastria (3.75-

10.0cpm), and duodenal/breath (10-15cpm).
[4,9]

 

 

Table 1: Targeted Frequencies. 

Activities 
Cycles per minute 

(CPM) 

Average 

Frequency (Hz) 

Bradygastria 1-2.5 0.02 

Typical (normal) 2.5-3.75 0.05 

Tachygastria 3.75-10.0 0.11 

Duodenal/Breath/Respiration 10-15 0.20 

 

EGG Acquisition Setup 

First active electrode point ought to be set roughly 10cm 

towards the head from the umbilicus and 6cm to the 

Subject's left. To stay away from respiratory signs, It is 

critical to put this electrode beneath, and not on, the last 

rib. The second electrode ought to be set around 4 cm 

over the umbilicus (halfway between the umbilicus and 

xiphoid) on the midline of the stomach. The reference 

terminal is set 10 to 15cm to one side of the midline, as a 

rule along the mid-clavicular line and 2 to 3 underneath 

the lowest anterior rib on the right side.
[4]

 The best EGG 

waveforms are acquired if the patient inclines around 30 

to 45 degrees in an agreeable seat (Fig. 2). Prior to 

acquisition, the patient's skin must be set up by shaving 

abundance hair, delicately scraping the skin, and 

cleaning the territory with alcohol to bring down 

electrical opposition and accomplish an ideal electrode 

skin interface.
[8-10]
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Fig. 2: Healthy subject with surface electrode at 

reclined position for EGG acquisition. 

 

Water Load Test 

The EGG signals recorded when the stomach is unfilled 

is generally a low strength 3-cpm cadence or unsteady 

waveform that may differ from the 3-cpm typical range 

(2.5-3.7cpm) to tachygastria (3.7-10.0cpm) and 

bradygastria (1.0-2.5 cpm) ranges. Therefore, examiners 

have utilized an assortment of foods and medications to 

acquire the fasted gastric myoelectrical movement. So, 

we are using water to acquire good quality EGG.
[8]

 In 

this test, the wellbeing subject ingests 500ml of water, 

the stomach extends typically (i.e., ordinary muscle 

stretch), and typical 3-cpm EGG movement is evoked as 

appeared by EGG acquisition.
[11,12]

  

 
Fig. 3: 1 minute Electrogastrogram of healthy subject after water load test. 

 

The strength or amplitude of the electrical waves 

increments after WLT. Because of the water load, there 

is an anticipated change of EGG reactions in wellbeing 

subject. The baseline of EGG cadence usually moves to a 

1 to 2-cpm bradygastria pattern during the initial 10 

minutes after the ingestion of water. By 20 and 30 

minutes after ingestion of the water, the 3-cpm EGG 

cadence starts to rule the EGG signal (Fig. 3). The 3-cpm 

EGG waves are commonly strengthened 20 minutes after 

ingestion. In numerous subjects, the 3-cpm pattern keeps 

on expanding in amplitude by 30 minutes after ingestion 

of the water.
[11-13]

 The same water load was conducted to 

the subject with unexplained queasiness (nausea), an 

observed frequency is about 6.5 to 7-cpm for 1 minute 

(Fig. 4).  

 

 
Fig. 4: 1 minute Electrogastrogram of the subject with unexplained queasiness (nausea) after water load test. 
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Electrogastrogram Analysis 

At the point when the Electrogastrogram experiences a 

Fast Fourier Transform (FFT), the outcome is 

undifferentiated from sparkling a light through a crystal 

and seeing the numerous individual hues that make up 

the original light. Fourier was a French mathematician 

who recommended that any given time domain series can 

be depicted as a corresponding cumulative of sine and 

cosine functions. In this way, the yield of a FFT is an 

estimation of the intensity and power of the different 

frequencies that created the original input signal. Power, 

now and then denoted as decibels or micro-volts squared, 

is a list of the amplitude of the sinusoidal waveforms of 

the specific frequencies that would be needed to 

reproduce the EGG waveform.
[14,15]

 In the FFT 

investigation of EGG waveforms, the power in the 

bradygastria, typical, tachygastria, and duodenal/breath 

ranges is determined. The level of the entirety of the 

EGG power from 1 to 15 cpm in every one of the four 

pertinent frequency ranges is additionally communicated 

as the percentage conveyance of EGG power. 

Proportions or ratio of power can be determined to show 

the progressions inside a targeted frequency band when 

water load test or stimulus is given. The power value 

itself can likewise be utilized as a quantitative measure. 

The percentage dispersion of EGG power in the four 

important frequency ranges is a perfect measure for 

clinical EGG reads for the accompanying reasons: (1) 

All frequencies from 1 to 15 cpm are assessed, (2) Small 

changes in non dominant frequencies are clinically 

applicable to manifestations like queasiness and 

swelling, and (3) The percentage distribution of EGG 

power is perfect for examination of individual patients 

with wellbeing volunteers.
[14-16]

 

 

Fast Fourier Transform 

After Acquiring EGG signal through signal conditioning 

unit, the pre processed signal is digitised (real time 

sampling frequency 1 Hz) and fed into Personal 

computer. Then, FFT algorithm executed on a PC to get 

power spectra of the time signals. The time signal of the 

entire acquisition time frame was utilized for signal 

investigation. Spectra were gotten as follows: each 64 s a 

power spectrum was registered from the first 256 s of the 

electrogastrographic time signal, to which a Hamming 

window had been applied to eliminate noise and 

leakage.
[16]

 The de-noised
[32]

 versus acquired noised 

EGG signal is shown in Figure 5. These time esteems 

have been appeared to enable the extraction of pertinent 

data from the electrogastrogram, giving 129 

points/spectrum and a frequency spacing of 0 0039 

Hz.
[17-18]

 Tachygastrias which have a span of at least 64 s 

can be identified using these time esteems. This method 

produces a series of overlapping spectra, which is known 

as running spectra. 

 

 
Fig. 5: The de-noised versus noised signal from the 

subject with unexplained queasiness. 

 

The FFT spectrum of EGG signal (acquired from the 

subject with unexplained queasiness) is shown in figure 

6. The mean gastric freq. (Hz) with standard deviation 

and its power were figured for both the typical and 

unexplained nausea states. A shakiness factor was 

determined to give a measure of the inconstancy in the 

electrical control movement frequency.
[19-21]

 This was 

characterized as the ratio of the Frequency standard 

deviation of the entire fasting or postprandial period to 

the frequency standard deviation of one, arbitrary 

chosen, range of spectrum containing a clear gastric 

recurrence (frequency) part in the fasting or postprandial 

state individually. Since the supreme value estimation of 

the amplitude (mV) of a recorded EGG waveform is 

affected by various variables - for instance, Electrode 

skin opposition or resistance, tissue conductivity, 

distance of electrodes placed on stomach. Subsequently 

in this investigation just power changes in a single 

acquisition were utilized for examination.
[22-23] 

To 

evaluate the postprandial power change, the proportion 

of the power in the postprandial state to the power in the 

fasting state was registered and alluded to as the power 

proportion. Where it was viewed as fundamental running 

spectrum investigation of the breath signal was done to 

prohibit disarray between frequencies of respiratory 

noises and conceivable tachygastrias.
[24-26]

 The main 

parameter related with the electrogastrographic 

waveform that was utilized in this examination was the 

presence of a second harmonic in the range (spectrum). 

Higher harmonics can be perceived in the spectrum 

because their frequency spacing structures precisely a 

number (Integer). The more a periodic signal digresses 

from a sinusoid, the more harmonics might be relied. A 

second harmonic of the gastric recurrence (freq.) was 

viewed as present if its power added up to at least 5% of 

the power of the first harmonic i.e., the gastric recurrence 

itself.
[16],[27-29]
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Figure 6: FFT Spectrum of Electrogastrogram. 

 

RESULTS AND DISCUSSION 

The ordinary postprandial power increment in the EGG 

signal is attributed to the means of electrical movement 

during physiological motor action. The electrical 

movement is liable for an adjustment in the waveform of 

the electrogastrogram which clarifies the higher presence 

of second harmonics in the postprandial state in targeted 

subjects. Missing or decreased postprandial 

physiological motor action and accordingly missing or 

lessened electrical reaction action could be answerable 

for the missing of the ordinary postprandial power 

increment and the less regular event of the second 

harmonics in the postprandial state. The observed 

frequency, power and second harmonics in the 

acquisition from the subject with unexplained queasiness 

are very similar to subject with peptic ulcer.
[16,29]

 The 

gastric frequency of the subject with unexplained 

queasiness is higher than normal frequency and lower 

than Tachygastria. Table 2 shows the average observed 

frequencies, power ratio and second harmonic ratio of 

both healthy subjects and the subjects with unexplained 

queasiness. From the observation (Table.2), the 

frequency is higher in abnormal subjects and the second 

harmonic percentage is lower in after water load test for 

abnormal subjects. The power is calculated based on the 

higher inter individual differences
[16],[30-31]

 For the subject 

with unexplained queasiness, the power ratio is less 

(power ≤1) compared to healthy subjects with normal 

gastric emptying. 

  

Table 2: Observed Parameters. 

Activities 

Second 

harmonic 

(%) 

Power 

Ratio 

Average 

Frequency 

(Hz) 

Healthy Subject (n=11) - Before WLT 41.7 
4.12 

0.05 

Healthy subject - After WLT 66.2 0.052 

Subject with unexplained queasiness (n=13) - Before WLT 52.6 
0.91 

0.108 

Subject with unexplained queasiness - After WLT 8.2 0.116 

 

CONCLUSIONS 

We have successfully obtained the Electrogastrogram 

from normal subjects and subjects with unexplained 

queasiness under water load test. The signal investigation 

is done with the help of MATLAB programming tool for 

reproducing, de-nosing, power and frequency count of 

the Electrogastrogram signal. The power and frequency 

of the EGG are looked at and it is seen that when the 

power of the signal expanded, relating frequency is 

diminished for stomach with dysrhythmias, when 

compared to normal stomach. The frequency of the 

waveform obtained from the subjects with queasiness is 

higher than the normal subject’s waveform. The future 

work is to obtain EGG in a simple method like this 

acquisition process from various patients like dyspepsia, 

ulcer and tumour. This Acquisition will help to shape a 

solid database with the expectation that it would support 

gastroenterology dysrhythmias more proficiently and 

unequivocally using electrogastrogram. 
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