
Blood Pressure measuring techniques: Diastolic and Systolic 

Arterial blood pressure is one of the “vital signs” and an important sign of a 

person’s state of health. Therefore, its measurement is a part of every complete 

physical examination. Any variation in blood pressure from normal either low or 

high is indicator of poor health. 

Diastolic pressure and systolic pressure are equally importance for normal blood 

circulation in the body. 

The gold standard for measurement of arterial blood pressure is direct intra-arterial 

measurement with a catheter (invasive method). But, the indirect methods of 

measurement are more commonly used like palpatory and ausculatory method, 

which uses sphygmomanometer and stethoscope for the pressure measurement. 

The direct and indirect methods yield similar measurement, but these are rarely 

identical because the direct method measures pressure, while the indirect methods 

are more indicative of flow. Although indirect method is generally less accurate 

and less reproducible, it is sufficiently accurate for many diagnostic and 

therapeutic studies and will continue to be used because it is simple, low in cost 

and noninvasive. There are numerous methods presently in practice for 

measurement of arterial blood pressure. 

Palpatory method 

Inflate the cuff rapidly to 70 mm Hg, and increase by 10 mm Hg increments while 

palpating the radial pulse. Note the level of pressure at which the pulse disappears 

and subsequently reappears during deflation will by systolic blood pressure. 

Auscultatory method 

The Russian Physician “Korotkoff’ first described the auscultatory method in 1905 

In this method the cuff is inflated to a level above arterial pressure. As the cuff is 

gradually deflated, the Pressure is noted at which sounds produced by the arterial 

pulse waves (Korotkoff soundS) appear 

and disappear again as flow through the artery resumes. The appearance of the first 

Korotkoff sound is the maximum pressure generated during each cardiac cycle; the 

systolic pressure. The level of pressure at which the sounds disappear permanently, 

when the artery is no longer compressed and blood flow is completely restored, is 

the resting pressure between cardiac contraction, the diastolic pressure. 

As the pressure is reduced during deflation of the occluding cuff, the Korotkoff 

sound change in quality and intensity. 

The five phases of this charge are characterized as follows: 



Phase 1: First appearance of clear, repetitive, tapping sounds. This coincides 

approximately with the reappearance of a palpable pulse. . 

Phase 2 : Sounds are softer and longer, with the quality of an intermittent murmur. 

Phase 3 : Sounds again become crisper and louder. 

Phase 4 : Sounds are muffled, less distinct and softer. 

Phase 5 : Sounds disappear completely. 

The pressure at which the sounds first-appear (phase 1) corresponds to the systolic 

pressure, disappearance of sound (phase 5) best corresponds with diastolic blood 

pressure and also correlates better with inter-arterial pressure. Identification of 

systolic blood pressure by palpatory method helps one to avoid a lower systolic 

reading by auscultatory method if there is an auscultatory gap. 

The palpatory method to measure diastolic and systolic blood pressure 

In present describing a palpatory method to measure diastolic as well as systolic 

blood pressure. It requires only sphygmomanometer as instrument. 

Methods: 

1. Place the patient in a comfortable position, sitting or lying, with forearm 

supported and the palm upward. 

2. Expose the arm for about five inches above the elbow. Remove any restrictive 

clothing from the arm. 

3. Place centre rubber bladder of cuff over brachial artery and wrap cuff firmly and 

smoothly around the arm, one inch above the bend of the elbow. Position are 

so cuff is heart level. 

4. With the first three fingers, find the radial pulse. 

5. Inflate the cuff of about 30 mm Hg above the pressure at which the pulse 

disappears. 

6. Keep your first three fingers of non dominant hand lightly over the bend of the 

elbow at medical Slde of antecubital fossa, so that palmer surface of distal digits of 

these lingers make firm contact with antecubital fossa. Do not try to feel pulse of 

brachial artery. 

7. Deflate the cuff slowly, 

8 While deflating the cuffa pulsatile thrill can be palpated, the pressure at which 

thrill appears is a systolic pressure and the disappearance of the thrill is the 

diastolic blood pressure. 

Note : As adults age, systolic blood pressure tends to rise and diastolic tends to fall. 

When the average systolic blood pressure is> 140 and diastolic blood pressure is < 



90, the patient is classified as having isolated systolic hypertension. The increased 

pulse pressure (systolic-diastolic) and systolic pressure predict risk and determine 

t1eatment. 

Electrocardiogram (ECG) 

It is the process of recording the electrical activity of the heart over a period of 

time using electrodes placed on the skin. These electrodes detect the tiny electrical 

changes on the skin that . arise from the heart muscle’s electro physiologic pattern 

of depolarizing during each heartbeat. It is a very commonly performed cardiology 

test. 

OR 

The graph that shows the electrical activity of heart in a particular time is known as 

electrocardiogram (ECG). . 

The capturing of ECG is called electrocardiograph. 

Electrical activity of heart 

The heart muscle depolarizes at each heart beat and produces a tiny electric charge 

at some points on the body surface. The resting heart has a low membrane potential 

across its outer wall. It is measured to be around 8mV. 

During heart beat, there is an orderly progression of waves on the skin surface due 

to depolarization. The electric wave begins with sinoatrial node, passes through 

atrium and conducting pathway and spreads all over the ventricle. 

It is displayed as a tiny electric pulse when two electrodes are fixed on either side 

of the heart. 

Experimental setup 

The ECG unit consists of 10 surface electrodes, graph paper and an electronic 

recording system. 

When the electrodes are fixed at the suitable places, they measure the electric 

potential which is amplified by the electronic recording system. The electronic 

recording system draws a graph of the flow of electric waves on the graph paper. 

There are 10 electrodes in the 12 lead ECG units. Each electrode consists of a 

conducting gel which is spread in the middle of a self-adhesive pad. A cable 1s 

attached with the pad to connect it with the detector. 

 

The ten (10) electrodes placed on the body to capture a 12-lead ECG are given 

below: 

1. LA electrode left arm 



2. RA electrode right arm 

3. LL electrode lett leg 

4. RL electrode right leg 

5. V1 electrode fourth intercostals at the right of the breast  

6. V2 electrode fourth intercostals space just to the left of the sternum 

7. V3 electrode half way between V2 and V4 

8. V4 electrode fifth intercostals pace 

9. V5 electrode anterior axillary line horizontal to V 4 electrode 

10. V6 electrode mid-axillary line horizontal to V 4 and V5 as shown in fig. 

If all these electrodes are fixed at respective places and the electronic device is 

switched on, it draws the electrocardiogram on the graph paper by plotting mV in 

the y-axis and seconds in the x-axis. The speed of graph paper movement is set at 

the rate of 25 mm per second. For every 1 mV, there is 1 cm rise in the Y-axis. 

The output of each electrode is said to be a lead. In the 12-lead ECG, electric 

signals are recorded from 10 different electrodes approximately at the same time 

and the data is assembled to have one ECG. It is printed as a paper copy on a graph 

paper.  

Uses of electrocardiograms 

The main areas in which ECGs are found to be useful in the clinical field are as 

follows:  

1. ECG is useful to detect abnormal heart beats and rhythms during heart 

functioning. 

2. It is employed in the diagnosis of coronary artery disease due to changes in 

myocardium. 

3. If there is any change in the thickness of walls of atria and ventricles, the usual 

wave function will be affected. Hence, ECG can be used to determine hypertrophy 

in the wall of atria and ventricles. 

4. There is a marked change in electrical activity in the ECG of patients suffering 

pericardial diseases in man. 

5. Metabolic charges, as a consequence of change in electric potential of heart, can 

also be determined with ECG. 

6. The higher interval between P and R in ECG indicates blocks in blood vessels. 

Electroencephalography (EEG) 



EEG is an electrophysiological monitoring methods to record electrical activity of 

the brain. It is typically noninvasive, with the electrodes placed along the scalp, 

although invasive electrodes are sometimes used in specific applications. 

EEG measures voltage fluctuations resulting from ionic current within the neurons 

of the brain In clinical contexts, EEG refers to the recording of the brain’s 

spontaneous electrical activity over a period of time, as recorded from multiple 

electrodes placed on the scalp. 

Diagnostic applications generally focus on the spectral content of EEG, that is. the 

type of neural oscillations (popularly called “brain waves”) that can be observed in 

EEG signals. 

EEG is most often used to diagnose epilepsy, which causes abnormalities in EEG 

readings. h is also used to diagnose sleep disorders, coma, encephalopathy’s, and 

brain death. EEG used to be a first-line method of diagnosis for tumors, stroke and 

other focal brain disorders, but this use has  

Decreased With the advent of high-resolution anatomical imaging techniques such 

as magnetic resonance imaging (MRI) and computed tomography (CT). Despite 

limited spatial resolution, EEG continues to be a valuable tool for research and 

diagnosis, especially when millisecond range temporal resolution is required. 

Derivatives of the EEG technique include evoked potentials which involve 

averaging the EEG activity time-locked to the presentation of a stimulus of some 

sort. Event-related potentials refers to averaged EEG responses that are time-

locked to more complex processing of stimuli, this technique is used in cognitive 

science, cognitive psychology and psycho physiological research. 

Ultrasound 

Ultrasound is sound waves with frequencies higher than the upper audible limit of 

human hearing. Ultrasound is no different from normal sound in its physical 

properties, except in that humans cannot hear it. This limit varies from person to 

person and is approximately 20 kHz in healthy young adults. An ultrasound device 

operates with frequencies from 20 kHz up to several gigahertzes.  

Ultrasound is used in many different fields. Ultrasonic devices are used to detect 

objects and measures distances. Ultrasound imaging or sonography is often used in 

medicine. In the nondestructive testing of products and structures, ultrasound is 

used to detect invisible flaws. 

Magnetic resonance imaging (MRI) 



MRI is a medical imaging technique used in radiology to form pictures of the 

anatomy and the physiological processes of the body in both health and disease. 

MRI scanners use strong magnetic fields, radio waves and field gradients to 

generate images of the inside of the body. 

MRI is based upon the science of nuclear magnetic resonance (NMR). Certain 

atomic nuclei can absorb and emit radio frequency energy when placed in an 

external magnetic field. In clinical and research MRI, hydrogen atoms are most 

often used to generate a detectable radio-frequency signal that is received by 

antennas in close proximity to the anatomy being examined Hydrogen atoms exist 

naturally in people and other biological organisms in abundance. Particularly in 

water and fat.. For this region, most MRI scans essentially map the location of 

water and fat in the body Pulses of radio waves excite the nuclear spin energy 

transition and magnetic field gradients localize. The signal in space by varying the 

parameters of the pulse sequence, different contrasts can be generated between 

tissues based on the relaxation properties of the hydrogen atoms therein. MRI is 

most prominently used in diagnostic medicine and biomedical research; it can also 

be used to form images of non living objects. MRI scans are capable of producing 

a variety of chemical and physical data, in addition to detailed spatial images. 

MRI is widely used in hospitals and clinics for medical diagnosis, staging of 

disease and follow-up without exposing the body to ionizing radiation.  

Principles of Doppler, echo 

The capabilities of ultrasound flow imaging have increased enormously. Cooler 

flow, imaging is now common place and facilities such as ‘power’ or ‘energy’ 

Doppler provide new ways of imaging flow. With such versatility, it is tempting to 

employ the technique for ever more demanding application and try to measure 

increasingly subtle changes in the maternal and fetal circulation. To avoid 

misinterpretation of results, however, it is essential for the user of Doppler 

ultrasound to be aware of the factors that affect the Doppler signal, be it a color 

flow image or a Doppler sonogram. 

Competent use of Doppler ultrasound techniques requires an understanding of 

three components: 

1. The capabilities and limitations of Doppler ultrasound. 

2. The different parameters which contribute to the flow display. 

3. ‘Blood flow in arteries and veins. 



Ultrasound images of flow, whether color flow or spectral Doppler are essentially 

obtained from measurement of movement. In ultrasound scanners, a series of 

pulses is transmitted to detect movement of blood. Echoes from stationary tissue 

are the same from pulse to pulse. Echoes from moving scatterers exhibit slight 

differences in the time for the signal to be return to the receiver. This difference 

can be measured as a direct time difference or more usually in terms of a 

phase shift from which the Doppler frequency is obtained. They are then processed 

to produce either a color flow display or a Doppler sonogram.‘ ‘ 

Doppler Effect: The apparent change in the frequency due to relative motion 

between the source and observer is known as Doppler Effect. 

Echo: Echo is a reflection of sound that arrives at the observer with a delay after 

the circuit sound. The delay is proportional to the reflecting surface from the 

source and observer. 

Sonography. 

Sonography is a painless medical procedure that uses high frequency sound waves 

to produce visual images of organs, tissues and blood flow inside the body. 

Depending on the situation, sonography may be used to examine 

the abdomen breasts, prostate, female reproductive organs, heart, blood vessels and 

other areas. 

Sonography is used to determine the number, age, and location of a fetus, as well 

as to check for potential birth defects. It is also used to identify abnormalities in the 

abdomen, such a liver disease or gallstones, sonograms can also be used to detect 

heart disease. And therapeutically, sonography is often used to speed healing of 

injured muscles and joints through the application of deep heat. 

A sonographer applies an odorless, colorless gel to the area to be examined. This 

gel helps conduct the sound waves from the ultrasound transducer to the area of 

focus. The sonograph moves the transducer around on the skin, which sends a 

stream of high frequency sound waves not the body that bounce off the organs and 

tissues inside. As the waves bounce of internal structures, they create images that 

appear on a monitor. The sonographer watches the monitor, and he/she looks for 

visual cues that indicate whether the area being studied is healthy or unhealthy. 

The  

sonographer saves and stores the most important images and a physician then 

examines those images to make a diagnosis. 

CT Scanning 



A CT scan makes use of computer-processed combination of many X-ray images 

taken from different angles to produce cross-sectional (tomographic) images of 

specific areas of scanned object, allowing the user to see inside the object without 

cutting. 

CT produces a volume of data that can be manipulated in order to demonstrate 

various bodily structures based on their ability to block the X-ray beam. Although 

historically, the images generated were in the axial or transverse plane, 

perpendicular to the long axis of the body, modern scanners allow this volume of 

data to be reformatted in various planes or even as volumetric (3D ) representations 

of structures. Although most common in medicine. 

Working of a CT scan 

CT, computerized axial tomography, used X-rays to generate images of the body 

including bone. In the CT scanner the X-ray tube (source) rotates around the 

patient laying on the table. 0n the opposite side of the patient from the tube is the 

X-ray detector. This detector receives the beam that makes it through the patient. 

The beam is sampled via some 764 channels (approximate). The signal received by 

each channel is digitized to a 16 bit value and sent to the reconstruction processor. 

Measurements are taken about 1000 times per second. Scan rotations are usually 1 

to 2 seconds long. Each view/channel chunk of scan data is compared to 

calibration scan data of air, water, and polyethylene, previously acquired in the 

exact same relative location. The comparisons allow the image pixels to have a 

known value for a particular substance in the body regardless of differences in 

patient size and exposure factors. The more samples or views the better the picture. 

Note: The radiation doses of CT scans are 100 to 1000 times higher than 

conventional X-rays. 

Uses: For chest imaging, cancer detection, bone injuries. 

Imaging X-ray: 

when imaging with X-rays, an X-ray beam produced by a so-called X-ray tube 

passes through the body. 0n the opposite side of the body, detectors or a film 

capture the attenuated X-rays resulting in a clinical image. 

In conventional radiograph, one 2D image is produced. In computed tomography, 

the tube and the detector are both rotating around the body during the examination 

so that multiple images can be acquired, resulting in a 3D visualization. 

The most common methods of X-ray in medical imaging are X-ray radiography. 



Different organs and tissues have a different sensitivity of radiation. This is the 

actual risk to the body from X-ray procedures varies depending on the part of the 

body being X-rayed ‘effective dose” is a parameter of the dose absorbed by the 

entire body that takes account of these differing sensitivities.  

Radiation measurements (Dosimetry) 

Dosimetry in its original sense is the measurement of the absorbed dose delivered 

by ionizing radiation, the term is better known as a scientific subspecialty in the 

fields of health physics and medical physics. 

Where it is the calculation and assessment of the radiation dose received by the 

human body. 

Internal dosimetry due to the ingestion or inhalation of radioactive materials relies 

on a variety of physiological or imaging techniques. External dosimetry due to 

irradiation from an external source is based on measurements with a dosimeter or 

inferred from other radiological protection instruments. 

Dosimetry is used extensively for radiation protection and is routinely applied to 

occupational radiation workers, where irradiation is expected, but regulatory levels 

must not be exceeded. It is also used where radiation is unexpected, such as in the 

aftermath of the three mile island. 

Other significant areas are medical dosimetry where the required treatment 

absorbed dose and any collateral absorbed dose in monitored, and in environmental 

dosimetry. 

Radiation dosimetry 

The quantitative determination of radioactivity in samples using a suitable 

instrument is called radiation dosimetry or measurement of radioactivity. 

The instruments being used for measuring the radioactivity are popularly known as 

radiation dosimeters. 

The radiation dosimeter and its reader are together called dosimetry system. 

Radiation dosimeters measures the duration of exposure, absorbed, rate of 

emission of radiation per unit time and other related quantities of radiation 

accurately. 

There are several types of radiation dosimeters in common use. They are : 

1. Ionization chamber radiation dosimeters (GM tube) 

2. Film dosirrieters 

3. Luminescence dosimeters 

4. Semiconductor dosimeters 



5. Scintillation dosimeters 

6. Crystal counter dosimeter 

7. Gel dosimeter 

Ionization chamber radiation dosimeters 

Instruments which measure the radioactivity of substances by measuring the rate of 

ionization 0f gas filled in a glass chamber are called ionization chamber radiation 

dosimeters (ICRD). They are simply called ionization chamber. They measure 

Beta-radiations emitted by radioactive substances. 

The ionization chambers are available in different sizes and shapes for 

diagnostic purpose and radiotherapy.  

 

The ICRD work on the following principles: 

1. Radiation emitted from the radioactive substance ionises the gas and generates 

some current 

2. The current flow is directly proportional to the intensity of emitted radiation. 

ICRD is used in radiotherapy and measures ionizing radiations. 

Body temperature measurements using LCD 

A liquid crystal temperature indicator for measuring human body temperature, 

which temperature indicator comprises a generally planer member suitable for 

retention against a surface of a body, a plurality of numerals formed at different 

locations on said planer member, the member comprising a transparent plastic film 

over a plurality of deposits of liquid crystals deposited behind individually 

associated ones of said numerals, each of said deposits being activable within an 

individually associated predetermined temperature range corresponding to a body 

temperature which is to be measured and being arranged so that, on temperature 

activation, the deposits emit or reflect visible radiation to make the associated 

numerals visible at the front of the member, the visible numerals indicating the 

temperature of the body, an optical filter between said numerals and said liquid 

crystal deposits for reducing or blocking a blue color response of the liquid crystals 

upon activation and unbroken waterproof coating means completely surrounding 

and encapsulating on all sides of the entire indicator for protecting the deposits 

from moisture or humidity between said numerals and said liquid crystal deposits 

(LCD).  

 


