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Angiography 
Author: Ms Heer Thosani 

 

Angiography is a medical 

imaging technique that uses 

X-rays to visualize the 

inside of blood vessels and 

organs of the body. A 

coronary angiogram or an 

arteriogram is an X-ray of 

the arteries in the heart. This 

shows the extent and 

severity of any heart disease 

and can help figure out how 

well the heart is working.  

  

To create the X-ray images, a contrast liquid dye will be injected through a thin, 

flexible tube, called a catheter. The catheter is threaded into the desired artery from an 

access point (usually in your arm). The dye makes the blood flowing inside the blood 

vessels visible on an X-ray and shows any narrowed or blocked area in the blood 

vessel. The dye is later eliminated from your body through your kidneys and your 

urine.  

  

Angiograms aren't usually done until after non-invasive heart tests have been 

performed (ECG, an echocardiogram or a stress test etc.) due to risk factors.  

Minor risks include,  

• Injury to the catheterized artery  

• Bruising or bleeding at the access point  

• Irregular heartbeat  

• Chest pain  

  

If a blockage is found, angioplasty (with stent) /percutaneous coronary intervention 

(PCI) may be performed to open the blockage.  

****  
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Anaesthesia Machine 
Author: Suchitra Mahesuni  

 

Anaesthesia Machine is a medical device 

used to generate & mix fresh gas flow of 

medical gases & inhalation anaesthetic 

agents for purpose of inducing & 

maintaining anaesthesia. 

 

The anaesthesia machine includes the 

minimum following components: - 

•Connections to piped oxygen, medical 

air & nitrous oxide from wall supply in healthcare facility/Reserve gas cylinder of 

oxygen. 

•Pressure gauges, regulators & "pop-off" valves, to monitor gas pressure throughout 

system.  

•Vaporisers  

•Flowmeters  

•High-Flow oxygen flush 

Anaesthetic machines are distinct from anaesthesia carts, which hold various adjuncts 

for anaesthesia such as intravenous medications, syringes & other items of equipment. 

Advantages: - 

• Enables the patient to tolerate the surgical procedures that would otherwise inflict 

the unbearable pain 

• The potentiate extreme physiologic exacerbations 

• It allows the proper muscle relaxation for the prolonged periods of time 

Disadvantages: - 

• Anaesthesia requires the increased complexity of care and the associated costs 

• It requires some degree of preoperative patient preparation 

• It is associated with less serious complications such as nausea or vomiting 

**** 
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Angioplasty and Stents  
Author: Ms Heer Thosani 

 

Angioplasty, also 

known as balloon 

angioplasty and 

percutaneous 

transluminal 

angioplasty (PTA), 

is a procedure used 

to widen narrowed 

or obstructed 

arteries or veins and 

restore blood flow.  

  

A thin tube is threaded through a blood vessel in the arm or groin up to the involved site 

in the artery. The tube has a tiny balloon on the end. When the tube is in place, the balloon 

is inflated to push the plaque outward against the wall of the artery. This widens the 

artery and restores blood flow. Sometimes you may need one or more stents to keep the 

artery from re-narrowing.  

  

A stent is a tiny coil of wire mesh, which is collapsed around a balloon at the tip of the 

catheter. It is guided through the artery to the blockage. There, the balloon is inflated, and 

the spring-like stent expands and locks into place inside the artery. The stent stays in the 

artery permanently to hold it open and improve blood flow to your heart. Once the stent 

is in place, the balloon catheter is deflated and removed.  

  

Risks may include:  

• Blood clots and bleeding  

• Heart attack or stroke  

• Coronary artery damage  

• Kidney problems  

• Abnormal heart rhythms  

****  
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Arthroscope 
Author: Preet B. Hirapara 

Arthroscope is a medical instrument 

used to perform arthroscopy, through 

which the interior of a joint can be 

inspected or operated on. 

 

Arthroscope are telescopic instrument 

which consists of a magnifying-lens 

system sealed within a rigid tube and is 

available in two basic optical designs: 

rod-lens system and single-image fiber 

system. In both designs, the lens system 

is surrounded by optical fibers that 

transmit light to the interior of the joint 

from a distant source. Accessory 

equipment includes 

irrigation/distention systems, fiberoptic 

light sources, camera systems, laser, 

and electrosurgical and shaver 

accessories.  

 

The device is inserted by making small insicion, the lens system magnifies the inside 

of the joint by gathering light and focusing that light to form a real image. Surrounding 

optical fibers transmit light to the far end of the scope to aid visibility. The field of 

view is proportional to an arthroscope’s diameter and a variety of diameters are 

offered by manufacturers. An instrument channel can allow tools to be passed down 

the optical line of the arthroscope. 

 

It is a very safe instrument. Some of problems may include: Tissue or nerve damage, 

Infection, Blood clots.  

 

**** 
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Artificial Lung 
Author: Ms Heer Thosani 

 

An artificial lung (AL) is a prosthetic 

device that provides oxygenation of 

blood and removal of carbon dioxide 

from the blood. It's intended to take 

over the functionality of biological 

lungs for long periods of time. AL 

would be a better alternative compared 

to heart-lung machine, Extracorporeal 

Membrane Oxygenation (ECMO) and 

Mechanical Ventilation (MV) as these 

can be used on a temporary basis only.  

 

ALs could provide a stopgap for people 

recovering from severe lung infections or waiting for a lung transplant – although a 

transplant would still be a better long-term solution for those with permanent lung 

damage. Currently, lung transplantation remains the definitive curative treatment for 

end-stage lung disease, but many patients die before finding an appropriate donor 

organ. ALs could overcome the donor organ shortage and the need for 

immunosuppression (suppression of immune response after surgery). It would 

provide physiologic functions through bioengineered conducting airways, 

vasculature and gas exchange tissue.  

  

ALs are still undergoing human clinical trials and are not yet open to the market but 

have had successful animal trials.  

****  
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Artificial Urinary Sphincter 

Author: Suchitra Mahesuni  

 

An Artificial Urinary Sphincter 

(AUS) is an implanted device to 

treat severe stress urinary 

incontinence & mostly used in 

men. AUS is designed to 

supplement the natural urinary 

sphincter that restricts urine flow 

out of bladder. 

 

The goal of the AUS is to reduce urine leakage during activities such as sneezing, 

coughing, running or lifting weights. This device is put in either through a very small 

incision on the upper part of scrotum or with two incisions (one in perineum i.e., 

between scrotum & anus) & one in the(groin/abdomen).  

 

During this procedure the patient is under general anaesthesia. There is a device that 

has a cuff, that goes around the urethra, a pump in the scrotum & a balloon in 

abdomen. The cuff is closed most of the time, preventing leakage. When the patient 

cycles the device, using the pump in scrotum, cuff opens up & allows the patient to 

urinate. Over a minute or so, the cuff refills with fluid, thus causing continence again.  

 

This is safe surgery but at the same time has some complications are: - 

• increased & frequency of urination 

• pain in the kidney/ bladder/ groin 

• pain in kidneys during & for short time after urination.  

 

**** 
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Autoclave 

Author: Suchitra Mahesuni  

 

An autoclave is a machine used to 

carry out industrial and scientific 

processes requiring elevated 

temperature and pressure in 

relation to ambient 

pressure/temperature.  

 

Autoclaves are used in medical 

applications to perform 

sterilization and in the chemical industry to cure coatings and vulcanize rubber and 

for hydrothermal synthesis.  

 

Sterilization autoclaves are widely used in microbiology, medicine, podiatry, 

tattooing, body piercing, veterinary medicine, mycology, funerary practice, dentistry, 

and prosthetics fabrication. 

 

Many autoclaves are used to sterilize equipment and supplies by subjecting them to 

pressurized saturated steam at 121 °C (250 °F) for around 15–20 minutes depending 

on the size of the load and the contents.  

The high heat and pressure that autoclaves generate help to ensure that the best 

possible physical properties are repeatable. Manufacturers of spars for sailboats have 

autoclaves well over 50 feet (15 m) long and 10 feet (3 m) wide, and some autoclaves 

in the aerospace industry are large enough to hold whole airplane fuselages made of 

layered composite. 

Autoclave is safe if used properly & helps in sterilizing equipments.  

**** 
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Automated External Defibrillator (AED)  
Author: Ms Heer Thosani 

 

 

An automated external 

defibrillator is a 

lightweight, portable 

electronic device that 

automatically diagnoses 

life-threatening cardiac 

arrhythmias (irregular 

heartbeat). It is able to 

treat them through 

defibrillation (delivery of 

electricity shock to stop 

arrhythmia) allowing the heart to re-establish an effective rhythm.   

 

This is usually used during or after a sudden cardiac arrest (SCA), in which the heart 

stops functioning abruptly. Most SCAs result from ventricular fibrillation (VF). VF is 

a rapid and unsynchronized heart rhythm that originates in the heart’s lower 

chambers (the ventricles).   

  

A built-in computer checks heart rhythm through adhesive electrodes. The computer 

calculates whether defibrillation is needed. If it is, a shock button is to be pressed on 

the AED. This shock momentarily stuns the heart and stops all activity. AEDs advise 

a shock only for VF or pulseless ventricular tachycardia (increased heart rate without 

a pulse originating in the ventricles).  

  

AEDs are safe to use by anyone. Studies show that 90% of the time AEDs cab detect 

arrhythmias and decide whether to deliver a shock or not.  

****  
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Brachytherapy  
Author: Ms Heer Thosani 

 

Brachytherapy, aka internal radiation, 

is a procedure that involves placing 

radioactive material inside the body, 

near the cancer to treat it. It allows 

delivery of higher doses of radiation to 

more-specific areas of the body.  

 

Placement may be inside a body cavity 

or in body tissue: 

• Radiation placed inside a body 

cavity. During intracavity 

brachytherapy, a device containing 

radioactive material is placed in a body 

opening, such as the windpipe or the 

vagina. 

• Radiation inserted into body 

tissue. During interstitial 

brachytherapy, devices containing 

radioactive material are placed within 

body tissue, such as within the breast or prostate. Devices that deliver radiation include 

wires, balloons and tiny seeds. Needles, catheters or special applicators may be used. 

These are loaded with the brachytherapy devices, such as seeds, and inserted into the 

tissue where the seeds are released.  

 

Imaging techniques may be used to guide the devices into place in both the techniques.  

 

Radiation can be given in a brief treatment session, (high-dose-rate brachytherapy), or it 

can be left in place over a period of time/permanently (low-dose-rate brachytherapy).  

 

Risks include swelling of treatment area. 

****  
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Breast Implant 
Author: Suchitra Mahesuni  

 

A Breast Implant is a prosthesis used to 

change the size, shape, and contour of a 

person's breast. 

 

There are four general types of breast 

implants, defined by their filler material: 

• Saline solution: - It has an elastomer 

silicone shell filled with sterile saline solution during surgery 

• Silicone gel: - It has an elastomer silicone shell pre-filled with viscous silicone gel 

• Structured filler: - It uses nested elastomer silicone shells & two saline filled lumen 

• Composite filler: - It uses miscellaneous fillers, such as soy oil/polypropylene string.  

 

It is not recommended anymore.  

Breast implant is performed with five types of surgical incisions: 

1)Inframammary 

2)Periareolar 

3)Transaxillary 

4)Transumbilical 

5)Transabdominal 

 

The presence of breast implants currently presents no contraindication to breast 

feeding. But, women with breast implants may have functional breast-feeding 

difficulties such as mammoplasty procedures that feature Periareolar incisions are 

especially likely to cause breast-feeding difficulties. Surgery may also damage the 

lactiferous ducts and the nerves in the nipple-areola area. 

The use of implants for breast is a safe.  

 

**** 
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Bronchoscope  
Author: Ms Heer Thosani 

 

Bronchoscopy is a test to view the airways 

and diagnose lung disease. It can be used 

during the treatment of some lung 

conditions. A bronchoscope is a thin tube 

passed through nose or mouth, down the 

throat and into the lungs to see the inside 

of the airways and lungs. Bronchoscopy is 

most commonly performed using a 

flexible bronchoscope. However, 

sometimes, a rigid bronchoscope may be 

needed.   

  

Reasons for doing bronchoscopy include:  

• Diagnosis of a lung problem  

• Identification of a lung infection  

• Biopsy of tissue from the lung 

• Removal of mucus, a foreign body, or other obstruction in the airways of lungs, 

such as a tumour  

• Placement of a small tube to hold open an airway (stent)  

• Treatment of a lung problem (interventional bronchoscopy), such as bleeding, an 

abnormal narrowing of the airway (stricture) or a collapsed lung (pneumothorax)  

  

During some procedures, special devices are passed through the bronchoscope, such as a 

tool to obtain a biopsy, a probe to control bleeding, a laser to reduce the size of an airway 

tumour or a bronchoscope with a built-in ultrasound probe.  

  

Risks may include:  

• Bleeding  

• Collapsed lung  

• Fever  

****  
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Capnography 
Author: Adil Y. Parmar 

Capnography is the monitoring 

of the concentration or partial 

pressure of carbon dioxide in 

the respiratory gases. It 

provides physiologic 

information on ventilation and 

metabolism, which is 

important for airway 

management. Its main 

development has been as a 

monitoring tool for use during 

anesthesia and intensive care. 

 

The capnogram is a direct monitor of the inhaled and exhaled concentration or partial 

pressure of CO2, and an indirect monitor of the CO2 partial pressure in the arterial 

blood. In healthy individuals, the difference between arterial blood and expired gas 

CO2 partial pressures is exceedingly small. 

 

Capnography helps to identify situations that can lead to hypoxia. Moreover, it also 

helps in the swift differential diagnosis of hypoxia before hypoxia leads to irreversible 

brain damage. 

 

Because of these advantages, the utility of capnography has recently been extended 

outside of the operating room arena to emergency rooms, endoscopic suites, x-ray 

rooms, and even to on-site emergency and trauma fields. 

 

In the presence of most forms of lung disease, and some forms of congenital heart 

disease the difference between arterial blood and expired gas increases and can exceed 

1 kPa. 

**** 
 



SHORT LEARNING ARTICLES   

 

FORCE BIOMEDICAL 21 

 
 

Capsule Endoscopy Camera 
Author: Preet B. Hirapara 

 

Capsule Endoscopy Camera (Camera 

Pill) is used to perform capsule 

endoscopy that uses a tiny wireless 

camera to take pictures of digestive 

tract. A capsule endoscopy camera sits 

inside a vitamin-size capsule which is to 

be swallowed. As the capsule travels 

through your digestive tract, the camera 

takes thousands of colour pictures that 

are transmitted to a recorder with 

special software that strings the images 

together to create a video on a belt 

around your waist. 

 

This helps doctors see inside small 

intestine-(duodenum, jejunum, ileum), 

an area that isn't easily reached with 

more-traditional endoscopy 

procedures. It is used for finding the cause of gastrointestinal bleeding, examining 

esophagus, diagnosing inflammatory bowel diseases, such as Crohn's disease, 

diagnosing cancer and celiac disease. 

 

Capsule Endoscopy Camera is a safe which carries few risks. 

However, it's possible for a capsule to become lodged in your digestive tract rather 

than leaving your body in a bowel movement within several days, if there are any 

signs and symptoms that indicate bowel obstruction which is removed, either by 

surgery or through a traditional endoscopy procedure, depending on where the 

capsule is stuck.  

 

**** 
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Capsule Endoscopy  
Author: Ms Heer Thosani 

 

Capsule endoscopy is a procedure that 

uses a tiny wireless camera to take 

pictures of the digestive tract. A capsule 

endoscopy camera sits inside a vitamin-

size capsule that's to be swallowed. As 

the capsule travels through the 

digestive tract, the camera takes 

pictures that are transmitted to a 

recorder, worn on a belt around the 

waist. This procedure helps see the 

inside of the small intestine (which isn't 

easily reached with traditional 

endoscopy).  

  

The capsule camera takes thousands of colour photos as it passes through your 

digestive tract. The images saved on the recorder are transferred to a computer with 

a special software that strings the images together to create a video. This video shows 

abnormalities within the digestive tract.  

  

Reasons for a capsule endoscopy:  

• To find the cause of gastrointestinal bleeding  

• Diagnosis of inflammatory bowel diseases, cancer, celiac disease etc.  

• Oesophagus examination  

• Screen for polyps  

• Follow-up testing after imaging tests  

  

Capsule endoscopy is a safe procedure. However, it's possible for a capsule to become 

lodged in your digestive tract rather than leaving your body in a bowel movement.  

 

****  
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Cardiac Ablation System  
Author: Ms Heer Thosani 

 

Cardiac ablation is a procedure 

that can correct heart rhythm 

problems  

(arrhythmias). When the heart 

beats, the electrical impulses that 

cause it to contract must follow a 

precise pathway through the 

heart. Any interruption in these 

impulses can cause an abnormal 

heartbeat (arrhythmia).  

  

This process includes scarring or 

destroying the tissue that triggers 

or sustains an abnormal heart 

rhythm. This process uses long, 

flexible tubes (catheters) inserted 

through a vein or artery (in your 

groin or arm) and threaded to your heart to deliver energy in the form of heat 

(radiofrequency ablation) or extreme cold (cryoablation) to modify the tissues in your 

heart that cause an arrhythmia. It is sometimes done through open-heart surgery.  

  

Cardiac Ablation has a 95% success rate, but risks may include:  

• Bleeding or infection at the site of insertion  

• Blood clots and damage to the blood vessels  

• Heart damage like puncture or damaged valves  

• Arrhythmias  

• Stroke or heart attack  

• Narrowing of veins that carry blood between your lungs and heart (pulmonary 

vein stenosis)  

• Kidney damage (from dye used)  

• Death (rare cases)  

****  
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Cardiac Catheterization 
Author: Adil Y. Parmar 

 

Cardiac Catheterization is a 

procedure used to diagnose 

and treat certain 

cardiovascular conditions. 

This procedure allows the 

doctor to see how well blood 

vessels supply blood to the 

heart. 

 

During cardiac catheterization, a long thin tube called a catheter is inserted in an artery 

or vein in the groin, neck, or arm and threaded through the blood vessels to the heart 

with the aid of a special X-ray machine. 

 

Contrast dyes are injected into the blood vessel to create videos of valves, coronary 

arteries, and heart chambers. 

 

Using this catheter, doctors can then do diagnostic tests as part of a cardiac 

catheterization. Some heart disease treatments, such as coronary angioplasty and 

coronary stenting, also are done using cardiac catheterization. 

 

It evaluates the presence of coronary artery disease, valve disease, or disease of the 

aorta. It also determines the need for further treatment such as an interventional 

procedure or coronary artery bypass graft. 

Recovery time for a cardiac catheterization is quick, and there is a low risk of 

complications. 

**** 
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Cardiac Mapping System  
Author: Ms Heer Thosani 

 

Cardiac mapping is an 

electrophysiology (EP) 

study that tests the 

electrical activity of your 

heart. Electrical signals 

usually travel through the 

heart in a regular pattern. 

Arrhythmias (abnormal 

heartbeat) occur when 

these electrical impulses 

don't work properly. 

Cardiac mapping helps 

find exactly where an 

arrhythmia is coming from.  

  

More  commonly,  cardiac mapping is performed with catheters. A small incision is 

made in your thigh or neck. Then, one or more thin, flexible  tubes  called catheters 

are inserted into the incision and guided through blood vessels and to the heart. The 

ends of these catheters have tiny electrodes that help gather data about the electrical 

signals and pinpoint the cause of the problem.  

  

Various medications can then be tested to identify the best-suited one. In some cases, 

ablations can also be performed. Ablations can often cure an arrhythmia by painlessly 

targeting a small region of abnormal tissue inside the heart.  

  

Risks may include:  

• Arrhythmia  

• Blood clots can form at the tip of the catheter, break off and block a blood vessel.  

• Infection, bleeding or bruising at the site of incision.  

**** 
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Cardiac Stress Test  
Author: Ms Heer Thosani 

 

A cardiac stress test (also referred to as a 

cardiac diagnostic test, cardiopulmonary 

exercise test, or CPX test) is a cardiological 

test that measures the heart's ability to 

respond to external stress in a controlled 

clinical environment. The stress response is 

induced by exercise or by intravenous 

pharmacological stimulation and the level is 

progressively increased by raising the 

difficulty and speed. Cardiac stress tests 

compare the coronary circulation while the patient is at rest with the same patient's 

circulation during maximum cardiac exertion, showing any abnormal blood flow to the 

myocardium (heart muscle tissue).  

  

Sticky patches (electrodes) are placed on the patient's chest, legs and arms. The electrodes 

have wires connected to an ECG, which records the electrical signals that trigger 

heartbeats. A cuff on the arm checks blood pressure during the test. The test administrator 

or attending physician then examines the symptoms and blood pressure response. To 

measure the heart's response to the stress, the patient may be connected to an 

electrocardiogram (ECG), echocardiogram (for ultrasonic imaging of the heart), or a 

gamma camera to image radioisotopes injected into the bloodstream (called a nuclear 

stress test).  

  

The results can be interpreted as a reflection on the general physical condition of the test 

patient. This test can be used to diagnose coronary artery disease and assess patient 

prognosis after a heart attack.  

  

The stress test has certain limitations:  

• It does not detect Atheroma and vulnerable plaques.  

• It also has relatively high rates of false positives and false negatives compared to 

other clinical tests.  

****  



SHORT LEARNING ARTICLES   

 

FORCE BIOMEDICAL 27 

 
 

Cardiomyoplasty 
Author: Adil Y. Parmar 

 

Cardiomyoplasty is a surgical 

procedure in which a healthy 

muscle from another part of the 

body is wrapped around the heart 

to provide support for the failing 

heart. 

  

This procedure aims at improving 

cardiac function in cases of severe 

heart failure by wrapping the left 

latissimus dorsi (LD) muscle, 

around the ventricles and 

stimulating it electrically, 

synchronously to the ventricular 

function. Electrical stimulations 

restore or augment myocardial contractility. It is an option mostly for 

pharmacologically untreatable heart failures.  

  

The LD muscle is stimulated electrically by a myostimulator via two muscular 

electrodes near the branches of the thoracodorsal nerve. The myostimulator is 

implantable and generates pulses through intramuscular electrodes. Stimulation 

bursts are synchronized with the heart action via additional epicardial sensing 

electrodes. 

  

Improvement in quality of life after cardiomyoplasty has been observed for daily 

activities, social activities, quality of interaction, and mental health which reduces the 

need for drug therapy. Also, it enhanced physical activity, sleep and food pattern, 

perception, and expectations about the treatment. 

 

**** 
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Cardiotocography 
Author: Suchitra Mahesuni  

 

Cardiotocography (CTG) is a technical 

means of recording the fetal heartbeat 

and the uterine contractions during 

pregnancy. This is also commonly called 

as electronic fetal monitor (EFM). 

 

CTG monitoring is widely used to assess 

fetal wellbeing. There are two methods 

of monitoring CTG: - 

1)External CTG: -External CTG can be 

used for continuous monitoring. The fetal heart rate & activity of uterine muscle 

are detected by two transducers placed on mother's abdomen, with one above 

fetal heart to monitor heart rate, and other at fundus of uterus to measure 

frequency of contractions.  

2)Internal CTG: -Internal CTG monitoring provides a more accurate and consistent 

transmission of the fetal heart rate. Internal cardiotocography uses an electronic 

transducer connected directly to the fetus. 

 

A typical CTG reading is printed on paper and may be stored on a computer for later 

reference.  

Interpretation of a CTG tracing requires both qualitative and quantitative description 

of: - 

•Uterine activity (contractions) 

•Baseline fetal heart rate (FHR) 

•Baseline FHR 

Cardiotocography is one of the reliable methods of monitoring of fetus in pregnancy 

and during childbirth. 

**** 
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Cardiovascular Information System (CVIS)  
Author: Ms Heer Thosani 

 

CVIS (Cardiovascular 

Information Management 

System) is a unique software 

solution that improves the 

clinical and financial 

performance of the 

cardiology department. It 

connects to the overall 

patient electronic medical 

record (EMR), cardiac 

imaging, echo reporting, diagnostic test (ECG) reporting, and other components to 

aggregate all cardiac patient data, imaging and waveforms into one location.  

 

  

In cardiac care, immediate access to complete patient information is key to improving 

both patientcare and workflow. CVIS is becoming an integral part of all multi-

speciality hospitals. These systems have significant benefits including:  

• Image/Cardiology Asset Accessibility (Immediate access to current and 

historical images and reports)  

• Increased performance and workflow (simplified, speedy, structured and  

• consistent reporting)  

• Streamlined patient care  

• Data mining to facilitate clinical trials and drug eligibility notification  

• Virtual cardiac care (view images and data in multiple locations)  

• Reduced costs  

  

Some famous cardiovascular information systems include MUSE, Xcelera, Physiolog 

etc.  

****  
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Cholecystectomy 
Author: Suchitra Mahesuni  

 

A Cholecystectomy is a surgical procedure to remove gallbladder. Gall Bladder 

collects & stores bile-a digestive fluid produced in liver.  

A Cholecystectomy is most commonly performed to treat gallstones. The following 

are causes to use cholecystectomy: - 

• Gallstones in gall bladder  

• Gallstones in bile duct 

• Gallbladder inflammation 

• Large gallbladder polyps 

• Pancreas inflammation due 

gallstones 

 

A cholecystectomy is performed using general anaesthesia. Depending on patient 

situation, a surgeon can recommend two surgical approaches: - 

1)Laparoscopic Cholecystectomy- In this, surgeon makes four incision in abdomen. A 

tube with tiny video camera is inserted in the abdomen through one of incision. 

Surgeon watches the video monitor in operating room & uses surgical tools to remove 

gall bladder. It takes 2 to 3 hours. 

2)Open Cholecystectomy: - Surgeon makes a 6-inch incision in abdomen below your 

ribs on right side. The muscle & tissue are pulled back to reveal your lives & 

gallbladder. It takes 1 to 2 hours.  

A Cholecystectomy can relieve pain & discomfort of gallstones. In most cases, 

Cholecystectomy is safe and prevent gallstones from coming back.  

 

**** 
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Cochlear Implant (CI) 
Author: Suchitra Mahesuni  

 

A Cochlear Implant is an 

electronic device that can 

help to provide a sense of 

sound to a person who is 

profoundly deaf or sever 

hearing aid. A cochlear 

implant bypass damaged 

portion of the ear & directly 

stimulate to auditory nerve 

& from auditory nerve to 

brain. 

 

CI consists of an external portion that sits behind ear and a second portion that is 

surgically placed under skin. CI consists of following parts: 

1) Microphone - picks sound from environment.  

2) Speech processor - selects & arranges sound picked by microphone.  

3) Transmitter & Receiver /Stimulator - receive signals from speech processor and 

convert them into electric impulses.  

4) Electrode Array - Group of electrodes that collects impulses from stimulator & 

sends them to different regions of auditory nerve.  

 

CI requires both a surgical procedure and therapy to learn the sense of hearing. CI 

may be placed in one ear (unilateral) or both ears (bilateral), bilateral is used for sever 

hearing loss in both ears - particularly for the children who are learning to speak & 

process language.  

 

CI is a safe surgery that includes the advantage of clearer hearing from & improved 

tinnitus. 

**** 
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Colonoscope  
Author: Ms Heer Thosani 

 

A colonoscopy is an exam 

used to detect changes or 

abnormalities in the large 

intestine (colon) and rectum. 

During a colonoscopy, a 

long, flexible tube 

(colonoscope) is inserted 

into the rectum. A tiny video 

camera at the tip of the tube 

allows to view the inside of 

the entire colon.  

  

A colonoscope is inserted 

into your rectum. The scope, 

which can reach the entire 

length of your colon, contains a light and a tube (channel) that allows to pump air or 

carbon dioxide into the colon. The air or carbon dioxide inflates the colon, which 

provides a better view of the lining of the colon. The colonoscope also contains a tiny 

video camera at its tip. The camera sends images to an external monitor. Instruments 

can also be inserted through the channel to take tissue samples (biopsies) or remove 

polyps or other areas of abnormal tissue. A colonoscopy typically takes about 30 to 60 

minutes.  

  

A colonoscopy is considered negative if there are no abnormalities in the colon and 

positive if any polyps or abnormal tissues are found in the colon.  

  

Complications of a colonoscopy may include:  

• Internal bleeding  

• A tear in the colon or rectum wall (perforation)  

 

****  
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Colposcope 
Author: Suchitra Mahesuni  

 

A colposcope is a microscope fitted with a 

light and used for examining the uterine 

cervix, particularly for warning signs of 

cancer. 

 

 Most women undergo a colposcopic 

examination to further investigate a 

cytological abnormality on their Pap smears. 

Other indications for a patient to have a 

colposcopy include: 

 

•assessment of diethylstilbesterol (DES) exposure in utero  

•immunosuppression such as HIV infection, or an organ transplant patient 

•an abnormal appearance of the cervix as noted by a primary care provider 

•as a part of a sexual assault forensic examination 

 

Colposcopy is performed with the woman lying back, legs in stirrups, and buttocks at 

the lower edge. A speculum is placed in the vagina after the vulva is examined for any 

suspicious lesions. After a complete examination, the colposcopist determines the 

areas with the highest degree of visible abnormality and may obtain biopsies from 

these areas using a long biopsy instrument, such as a punch forceps, SpiraBrush 

CX/Soft Biopsy. 

 

A specialized colposcope equipped with a camera is used in examining and collecting 

evidence for victims of rape and sexual assault. 

 

**** 
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Cranioplasty 
Author: Ms Heer Thosani 

 

Cranioplasty is the surgical repair of a 

bone defect in the skull. Most 

cranioplasties involve lifting the scalp 

and restoring the contour of the skull 

with the original skull piece or a custom 

graft. 

 

It might be performed for: 

• Protection: A cranial defect can 

leave the brain vulnerable to 

damage. 

• Function: Cranioplasty may 

improve neurological function. 

• Aesthetics: A noticeable skull 

defect can affect a patient’s 

appearance and confidence. 

• Headaches: Cranioplasty can reduce headaches due to previous surgery or injury. 

 

Skin of the scalp is carefully cut and separated into layers, protecting the dura, which 

covers the brain. The edges of surrounding bone are cleaned and the surface is prepared, 

so the bone or implant can be positioned. It is then secured to the cranial bones with 

screws, plates or both. With the bone or implant in place, bleeding is controlled, the scalp 

is moved back to its original position and the incision id closed with nylon suture. A small 

suction drain may be left in place to help remove any excess fluid. The drain is removed 

in a few days. 

 

Risks include: 

• Infection 

• Post-operative blood clot requiring drainage 

• Stroke 

• Seizure 

****  
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Craniotomy  
Author: Ms Heer Thosani 

 
A craniotomy is the surgical removal of 

part of the bone (bone flap) from the 

skull to expose the brain.  

 

It is done for the following reasons: 

• Diagnosing, removing, or treating 

brain tumours 

• Repairing an aneurysm 

• Removing blood, blood clots, 

swellings and malformations 

• Repairing skull fractures and tears in 

dura mater 

• Treating epilepsy 

• Implanting devices  

 

The patient's head is shaved and skin 

and muscles are lifted and folded back. 

Small burr holes are then made in the skull with a drill. A bone window outline is cut 

using a special saw called craniotome. The bone flap is lifted and removed to expose 

the protective covering of the brain called the dura. The dura is opened to expose the 

brain. A surgery on the brain is then performed.  

 

After the problem has been removed or repaired, the dura is closed with sutures. The 

bone flap is put back in its original position and secured to the skull with titanium 

plates and screws. The muscles and skin are sutured back together.  

 

Risks include: 

• Infection 

• Bleeding and Blood clots 

• Pneumonia 

• Unstable blood pressure 

• Seizures 

• Muscle weakness 

• Brain swelling 

• Leakage of cerebrospinal fluid 

• Memory problems 

• Paralysis or Coma 

****  
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CT Scan 
Author: Suchitra Mahesuni  

 

A computerized tomography scan 

(CT scan) uses computers & rotating 

X-ray machines to create cross-

sectional images of body. A CT scan 

has many uses, but it’s particularly 

well-suited for diagnosing diseases.  

 

The imaging technique can help doctor: 

•diagnose infections, muscle disorders, and bone fractures  

•pinpoint the location of masses and tumours 

•study the blood vessels and other internal structures 

•assess the extent of internal injuries and internal bleeding 

•guide procedures, such as surgeries and biopsies 

 

The test is minimally invasive and can be conducted quickly. 

During a CT scan, you lie in a tunnel-like machine while inside of machine rotates & 

takes series of X-rays from different angles. These pictures are then sent to a computer, 

where they’re combined to create images of slices, or cross-sections, of body. They 

may also be combined to produce 3-D image of particular area of the body. 

 

CT scan results are considered normal if the radiologist didn’t see any tumours, blood 

clots, fractures, or other abnormalities in the images. If any abnormalities are detected 

during the CT scan, you may need further tests or treatments, depending on 

abnormality found. 

**** 
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Cystoscope  
Author: Ms Heer Thosani 

 

Cystoscopy is a procedure that 

allows examination of the lining of 

the bladder and the tube that 

carries urine out of your body 

(urethra). A hollow tube 

(cystoscope) equipped with a lens 

is inserted into your urethra and 

slowly advanced into your 

bladder.  

It can be done to:  

• Diagnose and treat bladder 

diseases and conditions.  

• Diagnose an enlarged 

prostate.  

  

A cystoscopy can take 5 to 30 minutes. The bladder should be empty for the procedure 

to take place. The cystoscope is then pushed into your urethra, using the smallest 

scope possible. Larger scopes might be needed to take tissue samples or pass surgical 

tools into the bladder. The cystoscope has a lens on the end that works like a telescope 

to magnify the inner surfaces of the urethra and bladder. A special video camera might 

be placed over the lens to project the images onto a video screen. Your bladder will be 

filled with a sterile solution, which inflates the bladder and allows a better look inside. 

Tissue samples might be taken for lab testing or to perform other procedures.  

  

Complications of cystoscopy can include:  

• Infection  

• Bleeding and blood clots  

• Abdominal pain  

• Fever  

****  
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Dental CT 
Author: Preet B. Hirapara 

 

Dental Computed Tomography 

(CT) is a special type of x-ray 

machine. This system   used by 

oral professionals rotate around 

the patient, capturing data using 

a cone-shaped X-ray beam.  

 

Data from these systems are 

used to construct 3-dimensional 

(3-D) images for various clinical 

applications including treatment 

planning of orthodontic issues, 

structures of the face, 

endodontic diagnosis, diagnosis 

of dental trauma etc. 

 

Dental CT scanner are machines that include an upright chair for sitting which have a 

rotating C-arm, an x-ray image intensifier that contains an x-ray source and detector. 

Cone beam CT machines with a table include a rotating gantry. 

During an examination, the C-arm or gantry rotates around the head in a complete 

360-degree rotation capturing multiple images from different angles which combines 

to form a single 3-D image. 

The x-ray source and detector are mounted on opposite sides of the revolving C-arm 

and rotate in unison. In a single rotation, the detector generates 150 to 200 high 

resolution 2-D images, which digitally combine to form a 3-D image. 

 

Risks may include a slight chance of cancer from excessive exposure to radiation. 

However, an accurate diagnosis far outweighs the risk.  

**** 
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Dental implants 
Author: Ms Heer Thosani 

 

Dental implants are replacement 

tooth roots. Implants provide a 

strong foundation for fixed or 

removable replacement teeth that 

are made to match your natural 

teeth.  

 

It is done for the following 

reasons: 

• Improved appearance 

• Improved speech 

• Improved comfort: Implants 

eliminate the discomfort of removable dentures. 

• Easier eating 

• Improved self-esteem 

• Improved oral health 

• Durability: Implants are very durable and will last many years, maybe even a lifetime. 

• Convenience  

 

The tooth root implant, which is a small post made of titanium, is placed into the bone 

socket of the missing tooth. As the jawbone heals, it grows around the implanted metal 

post, anchoring it securely in the jaw. The healing process can take from six to 12 weeks. 

Once the implant has bonded to the jawbone, a small connector post, called an abutment, 

is attached to the post to securely hold the new tooth. To make the new tooth or teeth, 

impressions of teeth are taken and a model of the teeth us created. A replacement tooth, 

called a crown, is then attached to the abutment.  

 

Risks include: 

• Infection at the implant site. 

• Injury or damage to surrounding teeth or blood vessels. 

• Nerve damage 

• Sinus problems 

****  
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Dilation and curettage  
Author: Ms Heer Thosani 

 

Dilation and curettage (D&C) is a procedure to remove tissue from inside the uterus. It is 

performed to diagnose and treat certain uterine conditions, such as heavy bleeding, or to 

clear the uterine lining after a miscarriage or abortion. In a D&C, small instruments or a 

medication is used to open (dilate) the cervix. A surgical instrument called a curette is 

then used to remove uterine tissue.  

 

A D&C might be required to diagnose and treat diseases like   

• Endometrial hyperplasia (a precancerous condition in which the uterine lining 

becomes too thick)  

• Uterine polyps  

• Uterine cancer etc.  

  

During the procedure, the person lies on their back on an exam table while the heels rest 

in supports (stirrups). An instrument called speculum, is then inserted into the vagina, in 

order to view the cervix. A series of thicker rods are inserted into the cervix to slowly 

dilate it until it's adequately open. The dilation rods are then removed and a spoon-

shaped instrument with a sharp edge or a suction device is inserted to remove uterine 

tissue.  

  

Risks include:  

• Perforation of uterus  

• Damage to cervix  

• Scar tissue on uterine wall  

• Infection  

****  
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Drug Eluting Stent 
Author: Adil Y. Parmar 

 

A drug-eluting stent (DES) is 

a peripheral or coronary 

stent placed into narrowed 

or diseased arteries that 

slowly releases a drug to 

block cell proliferation. 

 

The stent is usually placed 

within the peripheral or 

coronary artery during an 

angioplasty procedure. Drug-eluting stents generally consist of three parts - the stent 

platform, a polymer coating that binds the drug to the stent and releases the drug, and 

the drug. 

 

The stent has an expandable framework, with an elaborate mesh-like design to allow 

expansion, and the ability to enlarge side openings for side vessels. The first DES were 

stainless steel alloys composed of iron, nickel, and chromium and were based on 

existing bare-metal stents.  

 

These stents were hard to visualize and were difficult to deliver. Hence new alloys 

were brought to bear, namely cobalt-chrome and platinum chrome, with improved 

performance. Subsequently, bioresorbable stents have been developed in which the 

stent itself dissolves over time.  

 

Resorbable stents have held the promise of providing an acute treatment that would 

eventually allow the vessel to function normally, without leaving a permanent device 

behind. 

 

**** 
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ECG Holter Monitor  
Author: Ms Heer Thosani 

 

A Holter monitor is 

portable 

electrocardiography 

device for cardiac 

monitoring 

(monitoring of the 

electrical activity of 

the cardiovascular 

system) for at least 24 

to 72 hours. It is also, 

sometimes, called 

ambulatory 

electrocardiography.  

  

This test is usually performed after an electrocardiogram (ECG). If you have signs or 

symptoms of a heart problem, such as an irregular heartbeat (arrhythmia) or 

unexplained fainting, an ECG may be suggested. ECG is a brief, non-invasive test that 

uses electrodes taped to your chest to check your heart's rhythm. However, sometimes 

it doesn't detect any irregularities in your heart rhythm. These can be detected by a 

Holter monitor since it's a continuous test to record your heart’s rate and rhythm for 

24 hours. It can be worn while performing your normal daily routine.  

  

This device has electrodes and electrical leads exactly like a regular ECG. A typical 

Holter monitor has 3 to 8 electrodes attached to your body. A 12 lead Holter system is 

also available when precise ECG signal information is required to analyse the exact 

nature and origin of the rhythm signal. It has no significant risks.  

****  
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Echocardiogram  
Author: Ms Heer Thosani 

 

An echocardiogram or  echo  is an 

ultrasound of the heart. It is one of the 

most widely used test in the diagnosis, 

management, and follow-up of patients 

with any suspected or known heart 

diseases. It uses standard 2-D, 3-D, and 

Doppler ultrasound (used to visualize 

abnormal  communication in the 

heart, leaking of blood through valves 

(valvular regurgitation), and estimate 

how well the valves open) to create 

images of the heart.  

  

It provides helpful information 

including:  

• Size and shape of the heart  

• Location and extent of tissue 

damage  

• Calculation of cardiac output (volume of blood being pumped by the heart per 

unit time)  

• Ejection fraction (volumetric fraction of blood ejected from the heart with each 

contraction)  

• Diastolic function (how well the heart relaxes).  

  

Echocardiography helps in detecting cardiomyopathies (chronic disease of the heart 

muscle), assessing wall motion abnormality in patients with suspected cardiac disease 

and reaching an early diagnosis of myocardial infarction (heart attack).   

  

Its biggest advantage is that it is not invasive (does not involve breaking the skin or 

entering body cavities) and has no known risks or side effects.  

****  
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Electrocardiogram (ECG)  
Author: Ms Heer Thosani 

 

An electrocardiogram (EKG 

or ECG) is a medical test that 

measures the electrical 

activity of the heartbeat. 

With each beat, an electrical 

impulse (or “wave”) travels 

through the heart which 

causes  the  muscle 

 to squeeze and pump 

blood from the heart.  

  

The atria (upper chambers) make the first wave called a “P wave" following a flat line 

when the electrical impulse goes to the bottom chambers. The ventricles (bottom 

chambers) make the next wave called a “QRS complex." The “T wave” represents 

electrical recovery (return to a resting state) for the ventricles.  

  

ECG can determine problems including:  

• Heart rate  

• Structural abnormalities   

• Heart rhythm   

• Inadequate blood and oxygen supply to the heart   

• Heart attack history   

  

ECG is a safe non-invasive procedure. During an ECG, up to 12 sticky pads 

(electrodes) will be attached to your chest and limbs. These are connected to a monitor 

that records the electrical signals that make your heartbeat.  

  

Changes in the normal ECG pattern occur in numerous cardiac abnormalities, 

including cardiac rhythm disturbances, inadequate coronary artery blood flow, and 

electrolyte (sodium, potassium, calcium etc.) disturbances.  

****  
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Electrocorticography (ECoG) 
Author: Suchitra Mahesuni  

 

Electrocorticography (ECoG) is process of 

recording electric activity in brain by 

placing electrodes in direct contact with 

cerebral cortex or surface of brain. 

 

It can be used to: 

• localize the epileptogenic tissue 

• map out cortical functions 

• predict success of surgery  

 

In order to access the cortex, surgeon 

must first perform craniotomy, removing part of skull to expose brain surgery under 

general anaesthesia. Electrodes are then surgically implanted on surface of cortex with 

placements guided by results of preoperative EEG & MRI. These electrodes are 

attached to an overlying frame in "crown" or "halo" configuration. These electrodes sit 

lightly on cortical surface & are designed with enough flexibility to ensure that normal 

movements of brain do not cause injury. Depth electrodes may also be used to record 

activity from deeper structure.  

 

ECoG can be performed either in operating room: 

• During surgery (intraoperative ECoG)  

• Outside surgery (Extra operative ECoG) 

ECoG holds a promise to provide effective neuroprosthetic solutions for people 

suffering from neurological disabilities.  

**** 
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Electroencephalography (EEG)  
Author: Ms Heer Thosani 

 

An EEG is a test that detects 

electrical activity in the brain 

using small, metal discs 

(electrodes) attached to the 

scalp.  Brain  cells 

communicate via electrical 

impulses and are active all the 

time, even in sleep. This 

activity can be seen as wavy 

lines on an EEG recording.  

  

An EEG can determine changes in brain activity that are used in diagnosing and treating:  

• Epilepsy   

• Seizure disorder  

• Brain tumour  

• Brain damage from head injury  

• Brain dysfunction (encephalopathy)  

• Inflammation of the brain (encephalitis)  

• Stroke  

• Sleep disorders  

• Brain death in a persistent coma  

  

During the procedure, electrodes are attached to the scalp. The electrodes are connected 

with wires to an instrument that amplifies the brain waves and records them on a 

computer equipment. The patient is asked to relax, but at various times, they might be 

asked to perform simple tasks like reading, calculating etc. Body motions are captured by 

a video camera, in a routine video recording, while the EEG records the brain waves. This 

combined recording helps diagnose and treat any condition. An EEG typically takes up 

to 60 minutes.  

  

EEGs are safe and painless.  

****  
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Electromyography (EMG)  
Author: Ms Heer Thosani 

 

Electromyography (EMG) is a 

diagnostic procedure to assess 

the health of muscles and the 

nerve cells that control them 

(motor neurons). Motor neurons 

transmit electrical signals that 

cause muscles to contract. An 

EMG uses tiny devices called 

electrodes to translate these 

signals into graphs, sounds or 

numerical values  that are 

then interpreted by a specialist.  

  

A nerve conduction study, part of an EMG, uses electrode stickers (surface electrodes) 

to measure the speed and strength of signals traveling between two or more points.  

When the study is underway, the surface electrodes will at times transmit a tiny 

electrical current that may feel as a twinge or spasm.  

  

During a needle EMG, a needle electrode, inserted directly into a muscle records the 

electrical activity in that muscle. During this process, assessment of spontaneous 

electrical activity takes place, when the muscle is at rest (activity that isn't present in 

healthy muscle tissue) and the degree of activity when the muscle is slightly 

contracted.  

  

EMG is a low-risk procedure. However, there's a small risk of:  

• Bleeding  

• Infection  

• Nerve injury  

• Lung collapse (pneumothorax)  

****  
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Esophageal Stent 
Author: Suchitra Mahesuni  

 

An Esophageal Stent is a tube(stent) 

placed in the esophagus to keep a 

blocked area open so the patient can 

swallow soft food & liquids.  

 

Esophagus is muscular tube 

connecting the back of our mouth to 

our stomach. When we swallow, the 

muscles of esophagus contractions & 

pass the food to stomach. These stents are mostly used to treat: - 

 

•Cancer of top part of stomach 

•Narrowing of esophagus as it pushed from the outside by cancer/enlarged lymph 

nodes 

•Narrowing of esophagus from an ulcer 

•Narrowing of esophagus from radiation treatment 

•Abnormal opening between trachea & esophagus 

•A hole in esophagus 

 

This procedure is done under general anaesthesia/conscious sedation. During this, the 

surgeon places a long, thin tube down back of mouth & into esophagus. Next, surgeon 

places a folded-up stent over catheter in correct position across the blockage. This stent 

expands against the wall of your esophagus giving support. Then, the surgeon 

removes catheter & leaves the stent in place.  

 

Esophageal Stent is relatively safe procedure with short stay of the patient in hospital. 

This makes the patient to eat and shallow the food easily. 

 

**** 
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Extra Corporeal Membrane Oxygenation (ECMO) 
Author: Suchitra Mahesuni  

 

Extra Corporeal Membrane Oxygenation 

(ECMO) an extracorporeal technique of 

providing cardiac & respiratory support to 

persons whose heart & lungs are unable to 

provide an adequate amount of gas exchange to 

sustain life.  

 

The initiation of ECMO may include: 

• Refractory cardiogenic shock  

• Cardiac arrest  

• As a bridge to either heart transplantation or VAD or lung transplantation  

• To support patients with acute viral pneumonia associated with COVID-19  

The two most common forms of ECMO are  

• Veno-arterial (VA) ECMO 

• Veno-venous (VV) ECMO 

 

Once it is decided to initiate ECMO, the patient is anticoagulated with intravenous 

heparin to prevent thrombus formation from clotting off the oxygenator. Cannulation 

is done to obtain access to blood via surgical cut-down. After initial respiratory and 

hemodynamic goals have been achieved, blood flow is maintained at that rate. When 

the flows are below 2 litres per minute, permanent removal is attempted & patient is 

continued to be monitored during this time until the cannulae can be removed. Due 

to versatility and relatively low cost, is sharply increasing worldwide.  

 

**** 
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Feeding Tube 
Author: Suchitra Mahesuni  

 

A Feeding Tube is a medical device used to 

provide nutrition to people who cannot 

obtain nutrition by mouth, are unable to 

swallow safely/need nutritional 

supplementation. 

 

The most common condition that 

necessitate feeding tubes include 

prematurity, neurological & neuromuscular, inability to swallow, post-surgical 

malfunctions of mouth & esophagus, cancer, Sanfilippo syndrome, & digestive 

disorders. 

The most common types of feeding tube are: -  

 

• Nasogastric Feeding Tube: It is passed through the nostril, down the esophagus & 

into stomach. It is used for short-term, less than a month.  

• Nasojejunal Feeding Tube: It is passed through stomach into jejunum, the middle 

section of small intestine. These is done due to dysfunction of stomach or vomiting. 

• Gastric Feeding Tube: It is inserted through a small incision in abdomen into 

stomach & is used for long-term internal nutrition. 

• Gastrojejunal Feeding Tube: It is a combination device that includes access to both 

stomach & jejunum or middle part of small intestine. 

• Jejunal Feeding Tube: It is an inserted through the abdomen & into the jejunum. 

Feeding Tube is safe & well tolerated in patient’s instrument. 

 

 **** 
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Fluoroscopy 
Author: Suchitra Mahesuni  

 

Fluoroscopy is an imaging technique that uses 

X-rays to obtain real-time moving images of the 

interior of an object. In its primary application of 

medical imaging, a fluoroscope allows a 

physician to see the internal structure & function 

of a patient, so that pumping action of 

heart/motion of swallowing, for example, can be 

watched. 

 

As the X-rays pass through the patient, they are attenuated by varying amounts as 

they pass through or reflect off the different tissues of the body, casting an X-ray 

shadow of the radiopaque tissues (such as bone tissue) on fluorescent screen. Images 

on screen are produced as unattenuated/mildly attenuated X-rays from radiolucent 

tissues interact with atoms in screen through photoelectric effect, giving their energy 

to electrons. While much of energy given to electrons is dissipated as heat, a fraction 

of it is given off as visible light.  

 

Because fluoroscopy involves the use of X-rays, a form of ionizing radiation, 

fluoroscopic procedures pose a potential for increasing patient's risk of radiation-

induced cancer. Radiation doses to the patient depend greatly on the size of the patient 

as well as length of the procedure & skin.  

 

**** 

 

 
 



SHORT LEARNING ARTICLES   

 

FORCE BIOMEDICAL 52 

 
 

Foetal Doppler 
Author: Adil Y. Parmar 

 

A Foetal Doppler is a hand-held ultrasound transducer used to detect the fetal 

heartbeat for prenatal care. It’s an electronic device used to detect changes in 

movement that are translated as sound; suitable to use in clinics and homes, and 

convenient to operate by the patients themselves. 

 

This device uses the Doppler effect to provide an 

audible simulation of the heartbeat. Some models 

also display the heart rate in beats per minute (BPM).  

 

It comprises of the following: 

• Built-in speaker and sound output interface. 

• Overly sensitive ultrasound probe with 2.0MHz 

• Detection and Indication of probe off. 

• Adjustable brightness & Volume 

 

Fetal dopplers using 2-3 MHz ultrasound are 

designed and developed for use by licensed and 

trained healthcare professionals. System misuse and systems operating outside of the 

intended range can produce thermal and non-thermal effects on fetal tissue, including 

the possibility of over-heating foetal tissue and introducing mechanical stress on the 

foetus. 

**** 
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Gastroscope  
Author: Ms Heer Thosani 

 

A gastroscope is a flexible tube that has a 

small light and a video camera attached to 

the end of it. The images from the video 

camera are sent to a screen. The tube can 

be used to take tissue samples by inserting 

instruments such as small pincers. It can 

also be used to suck out air and fluids. 

Gastroscopy may be done because of 

ulcers, stomach-ache, vomiting, recent 

stomach surgery etc.  

  

The procedure generally lasts for about 5-

10 minutes. A small tube or a protective 

ring is put between the teeth so that the mouth stays open. The gastroscope is first 

swallowed so that it can enter into the oesophagus (food pipe). Then it is slowly 

pushed into your stomach and down to the entrance of your duodenum.  

  

Using the video images, the food pipe and stomach lining is examined to determine 

the problem. If necessary, a tissue sample is taken. Bleeding, unusually narrow 

passages, and certain medical conditions can be treated directly during the procedure.  

  

Risks include:  

• Sore/numb throat  

• Bleeding and injury to organs  

• Reaction to sedative causing breathing and cardiovascular problems 

• Perforation (tearing) of lining of oesophagus, stomach etc.  

  

****  
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Glucose Monitor 
Author: Preet B. Hirapara 

Glucose monitor is a medical 

device also known as Blood 

glucose meter for testing the 

concentration of glucose in the 

blood. These work by analyzing 

a small amount of blood, usually 

from a fingertip. 

 

A lancet lightly pricks your skin 

to obtain the blood. Then the 

small amount of blood gathered 

is collected on the edge fresh 

testing strip inserted in the 

monitor. Glucose monitor 

counts down to reveal a blood 

glucose measurement in time. 

Measurements can vary due to various parameters while course of entire day. 

 

Blood glucose test strips contain a capillary that sucks the blood up into the test strip. 

It reaches an enzyme electrode where the blood sample is mixed with a glucose 

oxidase enzyme, and an electrical current is created by the glucose meter. The charge 

passing through the electrode is proportional to the amount of glucose in the blood 

sample. So, if your test results read 90 mg/dL, there are 90 milligrams of glucose in a 

deciliter of your blood.  

 

Risks includes: 

• If you share with someone, you’re at an increased risk of spreading illnesses, such 

as: HIV, hepatitis B, hepatitis C. 

• Incorrect patient identification. 

• Expired reagents. 

 

**** 
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Haemodialysis Catheter 
Author: Adil Y. Parmar 

 

A haemodialysis catheter is used for 

exchanging blood to and from a 

haemodialysis machine and a patient. 

 

It is a tunneled catheter because it is 

placed under the skin. There are two 

types of tunneled catheters: cuffed or 

non-cuffed. Non-cuffed tunneled 

catheters are used for emergencies and 

short periods like 3 weeks. Tunneled 

cuffed catheters can be used for longer 

than 3 weeks.  

 

A common site for placing this catheter is superior vena cava (SVC). An SVC catheter 

is placed by puncturing the internal jugular vein in the neck, and the catheter is then 

advanced downwards toward the chest. 

 

The dialysis catheter contains two lumens: venous and arterial. Although both lumens 

are in the vein, the arterial lumen carries blood away from the heart, while the venous 

lumen returns blood towards the heart. The arterial lumen withdraws blood from the 

patient and carries it to the dialysis machine, while the venous lumen returns blood 

to the patient.  

 

If a patient requires long-term dialysis therapy, a chronic dialysis catheter will be 

inserted. Chronic catheters contain a Dacron cuff that is tunneled beneath the skin 

approximately up to 3–8 cm. The tunnel acts as a barrier to infection. 

**** 
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Heart-Lung Machine  
Author: Ms Heer Thosani 

 

Cardiopulmonary bypass 

(CPB) is a technique in 

which a machine 

temporarily takes over the 

function of the heart and 

lungs during surgery, 

maintaining the circulation 

of blood and the oxygen 

content of the patient's 

body. It is also known as a 

heart-lung machine. Its 

components include 

pumps, oxygenators, temperature regulators, and filters.  

  

It's commonly used in operations involving the heart. In many operations, the heart is 

arrested (stopped) because of the difficulty of operating on a beating heart. CPB is 

required to provide a bloodless field to increase visibility. The machine pumps blood 

and an oxygenator allow RBCs to pick up oxygen, and release carbon dioxide.  

  

The surgeon places a cannula (a tube that is inserted into the body for delivery or 

removal of fluid) in a major vein to withdraw blood from the body, which is then 

filtered, and oxygenated before it is returned to the body by a mechanical pump. A 

cannula is also used to return oxygenated blood and is inserted in a major artery.  

  

The risks of heart and lung bypass include:   

• Blood clots and bleeding  

• Nerve injury  

• Kidney injury  

• Decreased lung and/or heart function.  

 

**** 
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Haemodialysis 
Author: Suchitra Mahesuni  

 

Haemodialysis is a process of purifying the blood of a person 

whose kidneys are not working normally. This dialysis 

achieves extracorporeal removal of waste products such as 

creatinine & urea & free water from blood when kidneys are 

in state of kidney failure.  

 

The principal of haemodialysis is diffusion of solutes & 

ultrafiltration of fluid across semi-permeable membrane.  

Hemodialysis utilizes counter current flow, where the 

dialysate is flowing in opposite direction to blood flow in the 

extracorporeal circuit. Ultrafiltration is done by altering 

hydrostatic pressure of dialysate compartment, causing free 

water & dissolved solutes.  

 

There are three types of haemodialysis: 

1) Conventional haemodialysis is done 3 or 4 times per week for about 3 to 4 hours 

each treatment.  

2) Daily hemodialysis is for those patients who do their own dialysis at home.  

3) Nocturnal hemodialysis is done 3 to 6 nights a week and between 6 to 10 hours per 

session while patient sleepy.  

The dialysis machine is highly computerized and continuously monitor an array of 

safety-critical parameters.  

Dialysis has shown better outcome in every way including longer life and better than 

survival. 

 

**** 
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High-Frequency Chest Wall Oscillation (HFCWO)  
Author: Ms Heer Thosani 

 

High-frequency chest wall 

oscillation (also called The 

Vest) involves an inflatable 

vest, to be worn around the 

chest, that is attached to a 

machine. The machine 

mechanically performs 

chest physical therapy by 

vibrating at a high 

frequency. The vest 

vibrates the chest to loosen 

and thin mucus. Every five 

minutes, the machine is 

stopped to cough or huff.  

  

The machine is made up of 2 pieces, an air-pulse generator and an inflatable vest that 

is connected to the generator by hoses. The generator sends air through the hoses, 

which causes the vest to inflate and deflate rapidly, as much as 20 times per second. 

This creates pressure on the chest. The vibrations separate mucus from the airway 

walls and help move it up into the large airways. Sessions last for about 20 to 30 

minutes.  

  

HFCWO devices are often used as a treatment for cystic fibrosis and bronchiectasis. 

Studies show that HFCWO improved pulmonary function and quality of life in 

patients. Despite this, several other clinical trials of the Vest are currently ongoing.  

  

HFCWO is a safe treatment, especially for trauma patients with lung and chest wall 

injuries.  

****  
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Implanted Cardioverter Defibrillator (ICD) 
Author: Suchitra Mahesuni  

 

An Implanted Cardioverter 

Defibrillator (ICD) is a small battery-

powered device placed in your chest 

to monitor your heart rhythm & to 

detect irregular heartbeat. One 

might need an ICD if they have rapid 

heartbeat (ventricular tachycardia) 

or chaotic heartbeat that keeps your 

heart from supplying enough blood 

to rest of body.  

 

When one has a rapid heartbeat, the wires from heart to device transmit signals to 

ICD, which sends electric pulses to regulate your heartbeat. Depending on the 

problem with heartbeat, ICD can be programmed in two ways:   

1) Low-energy pacing 

2) A higher-energy shock 

 

A single shock is need to restore a normal heartbeat. If one has three or more shocks 

in a small period is known as electrical/ arrhythmia strom. If necessary, the ICD can 

be adjusted to reduce the number and frequency of the shocks. An ICD also records 

the heart's activity & variations in rhythm, so that the doctor can evaluate the heart 

rhythm problem & if necessary, reprogram the ICD.  

 

ICDs have become standard treatment for anyone, who has survived cardiac arrest. 

An ICD lowers risk of sudden death from cardiac arrest more than medication alone.  

 

**** 
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Infusion Pump 
Author: Suchitra Mahesuni  

 

Infusion Pump is a medical device that delivers 

fluids such as nutrients & medications, into 

patient's body in controlled amount. 

Infusion is one way to treat or manage 

neurological conditions/disorder of nervous 

system. An infusion pumps draws fluid from a 

standard bag of intravenous fluid & controls the 

rate of flow. It provides continuous & accurate 

therapy. These devices often have enough power 

to pump fluids, fluid is pumped through tiny 

catherters into patient's blood vessels. 

 

There are types of infusion from technician/nurse that sets them up: - 

• Continuous Infusion: - This has small pulses of infusion between 500 nanolitres & 

10millilitres, depending on pump's design.   

• Intermittent Infusion: - This has high infusion, alternating with low infusion rate to 

keep cannula open.  

• Patient-Controlled Infusion: - This avoids intoxication & rate is controlled by 

pressure pad/button that can be activated by patient.  

• Total Parental Nutrition: -This has an infusion curve similar to normal mealtimes. 

As the Infusion pumps have many benefits some of the disadvantages are: - 

• Software defects 

• User interface issues 

• Mechanical/electrical failure 

**** 
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Inhaler 
Author: Suchitra Mahesuni  

 

An Inhaler is a medical device used for 

delivering medicines into lungs through the 

work of person's breathing. They are used 

to treat asthma & Chronic obstructive 

pulmonary disease (COPD). 

 

There are major four types of inhaler: - 

1) Meter-dosed Inhaler (MDI): - This inhaler 

has 3 standard components-a metal 

canister, plastic actuator & metering valve. 

The medication is stored in canister.  The 

medication is released in aerosol form through actuator into patient's lung. 

2) Dry Powder Inhaler (DPI): - This release a metered dosed of powder medication 

that is inhaled through DPI device. The powder is prior to dosage & be inhaled with 

quick breath. 

3) Soft Mist Inhaler (SMI): - This releases a light mist that contains medicine without 

the need of suspension. Upon pressing the button, the inhaler creates a mist of 

medication, allowing to inhale into lungs. SMI roughly requires 1.2 sec. 

4) Nebulizer: - This are designed to deliver medication over an extended period of 

time over multiple breaths through a mouthpiece/face mask. This are mostly used in 

infants.  

The Inhaler is very easy and safe to use. This majorly cures a patient (asthma, COPD) 

from an excessive breathing.  

**** 
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Insulin Pump 
Author: Preet B. Hirapara 

 

An insulin pump is a medical device 

which delivers insulin through a thin 

tube into the body for the treatment of 

diabetes mellitus. 

 

It is a small computerized device, 

containing parts such as Button 

controls, digital display, Flexible 

tubing, Infusion set containing 

Cannula. 

 

The device mimic the way the human 

pancreas works by delivering insulin 

throughout the day and night, called 

basal insulin and an extra dose at 

mealtime, called a bolus, to handle 

rising blood sugar after the meal. 

 

The insulin cartridge is filled with fast-acting insulin and fitted inside the pump. The 

needle or cannula is inserted under the skin and held in place with an adhesive patch, 

which fixes to the surrounding skin also known as infusion site. The other end of the 

tube is connected to the pump which then delivers insulin through this infusion set 

according to its programming.  

Note: The pump does not measure blood glucose levels, nor does it and produce 

insulin automatically. 

 

Disadvantages of this device includes Keeping regular injectable insulin on hand in 

case the pump stops working. 

Also there is a risk of Diabetic ketoacidosis (DKA), if checking blood sugar is not done 

regularly for inputing data into pump.  

**** 



SHORT LEARNING ARTICLES   

 

FORCE BIOMEDICAL 63 

 
 

Intrauterine Device (IUD) 
Author: Suchitra Mahesuni  

 

An intrauterine device (IUD) is a 

small, often T-shaped birth 

control device that is inserted 

into the uterus to prevent 

pregnancy. 

 

The types of intrauterine devices 

available, & names they go by, 

differ by location. There are 

mainly two types: - 

• Nonhormonal: Copper-

containing IUD (ParaGard & others) 

• Hormonal: Progestogen-releasing IUD (Mirena & others)  

IUD insertion can occur at multiple timepoints in a woman's reproductive lifespan: - 

• Post abortion/Post-miscarriage: -when the uterus is known to be empty 

• Postpartum insertion occurs after a woman gives birth either immediately. 

During the insertion procedure, health care providers use a speculum to find the 

cervix &then use an insertion device to place IUD in uterus. A tenaculum may be used 

to straighten cervix. The insertion device goes through the cervix. The procedure itself, 

if uncomplicated, should take no more than five to ten minutes. 

 

IUDs primarily work by preventing fertilization. IUDs may also function by 

preventing ovulation from occurring but this only occurs partially. 

 

IUDs are safe & effective in adolescents as well as those who have not previously had 

children. 

**** 

 
 



SHORT LEARNING ARTICLES   

 

FORCE BIOMEDICAL 64 

 
 

Intra-Aortic Balloon Pump (IABP) 
Author: Suchitra Mahesuni  

 

An Intra-Aortic Balloon Pump (IABP) 

is a mechanical device that helps the 

heart to pump blood. IABP is a 

temporary coronary and systemic 

perfusion assist device.  

 

IABP can be used when there is: 

•cardiac pump failure 

•post cardiothoracic surgery & many 

more  

 

IABP consists of thin, flexible tube called catheter. Attached to the tip of catheter is 

long balloon called as intra-aortic balloon (IAB). The other end of catheter attaches to 

computer Console (inflates & deflates balloon). First the patient is given anaesthesia 

or is under general anaesthesia. A small cut will be made through artery in upper part 

of thigh & balloon catheter will be inserted there. Then the catheter is pushed to the 

aorta of chest region while the surgeon is seeing the movement through x-ray imaging. 

From here IABP starts, it's work.  

• The balloon is set to inflate when heart relaxes (It pushes blood flow back towards 

coronary arteries) 

• When heart contracts, balloon deflates (allow the heart to pump more blood out to 

body) 

& continues to inflate & deflate until the device is removed.  

IABP is a short-term and safe treatment. It decreases heart rate & increases cardiac 

output.  

**** 
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Intraocular lens 
Author: Suchitra Mahesuni  

 

Intraocular lens (IOL) is a lens 

implanted in the eye as part of a 

treatment for cataracts or 

myopia. 

 

IOLs usually consist of a small 

plastic lens with plastic side 

struts, called haptics, to hold the 

lens in place in the capsular bag inside the eye. The procedure can be done under local 

anaesthesia with the patient awake throughout the operation. The use of a flexible IOL 

enables the lens to be rolled for insertion into the capsule through a very small 

incision, thus avoiding the need for stitches. This procedure usually takes less than 30 

minutes in the hands of an experienced ophthalmologist. The recovery period is about 

2–3 weeks.  

 

There are two types of IOL: - 

• Pseudophakia IOL: - Pseudophakia IOLs are lenses implanted during cataract 

surgery, immediately after removal of the patient's crystalline lens. 

• Phakic IOLs: - Phakic IOLs (PIOLs) are intraocular lenses which are placed in an eye 

that still contains a natural human crystalline lens. 

IOLs that provide the patient with multiple-focused vision at far and reading distance, 

and adaptive IOLs that provide the patient with limited visual accommodation. 

 

**** 
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Kidney Transplantation 
Author: Suchitra Mahesuni  

 

Kidney transplantation is organ transplant of kidney 

into a patient with end-stage of kidney disease. The 

indication for kidney transplantation is end stage 

renal disease (ESRD). Common disease that leads to 

ESRD are renovascular disease, infection, diabetes 

mellitus & autoimmune conditions such as chronic 

glomerulonephritis & lupus, genetic causes include 

polycystic kidney disease. The majority of renal 

transplant recipients are on dialysis (peritoneal 

dialysis/hemodialysis) at time of transplantation.  

 

Kidney is transplanted by two types of patients: 

1) Deceased donor (formerly known as cadaveric)  

2) Living-donor transplantation depending of donor organ 

 

In most of cases, the barely functioning existing kidneys are not removed, because of 

increase rate of surgical morbidity. Therefore, kidney is placed in a location different 

from original kidney. The donor ureter is linked with recipient bladder. 

 

Kidney transplantation is a life-extending procedure. The typical patient will line 10 

to 15 years longer with a kidney transplant than if kept on dialysis.  

 

 

**** 
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Laparoscope 
Author: Adil Y. Parmar 

 

A laparoscope is an instrument 

used to look at the structures of the 

abdomen and pelvis during 

Laparoscopy. It is a long, thin tube 

with a high-intensity light and a 

high-resolution camera at the front. 

The instrument is inserted through 

an incision in the abdominal wall. 

As it moves along, the camera sends 

images to a video monitor. 

  

A small surgical incision is made in 

the abdominal wall to permit the 

laparoscope to enter the abdomen. 

A diversity of tubes can be pushed through the same incision or other small incisions 

permitting the introduction of probes and other instruments. In this way, several 

surgical procedures can be performed without the need for a large surgical incision. 

Virtually all parts of the body today can be visualized using a laparoscope including 

the joints of the body. 

  

This device is used to examine organs like the appendix, gall bladder, liver, pancreas, 

small and large intestines, stomach, and reproductive organs. 

  

By observing these with a laparoscope, doctors can detect them.  

-Any mass or tumor 

-The fluid in the abdominal cavity 

-Liver diseases 

-Degree to which cancer has increased. 

**** 
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Linear accelerator  
Author: Ms Heer Thosani 

 

A medical linear accelerator 

(LINAC) customizes high 

energy x-rays or electrons to 

conform to a tumor's shape 

and destroy cancer cells 

while sparing surrounding 

normal tissue.  

 

LINAC is most commonly 

used for external beam 

radiation treatments for 

patients with cancer. It 

delivers high-energy x-rays 

or electrons to the tumor region. The LINAC is used to treat all body sites, using 

Intensity-Modulated Radiation Therapy (IMRT), Volumetric Modulated Arc Therapy 

(VMAT), Image Guided Radiation Therapy (IGRT), Stereotactic Radiosurgery (SRS) 

and Stereotactic Body Radio Therapy (SBRT).  

 

The linear accelerator uses microwave technology to accelerate electrons in a part of 

the accelerator called the wave guide, then allows these electrons to collide with a 

heavy metal target to produce high-energy x-rays. These high energy x-rays are 

shaped as they exit, to conform to the shape of the patient's tumor and the customized 

beam is directed to the patient's tumor. The beam is usually shaped by a multileaf 

collimator, incorporated into the head of the machine. The patient lies on a moveable 

treatment couch. The beam comes out of a part of the accelerator called a gantry, which 

can be rotated around the patient. 

**** 
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Magnetic Resonance Imaging (MRI) 
Author: Suchitra Mahesuni  

 

Magnetic Resonance Imaging (MRI) is a 

medical imaging technique used in 

radiology to form pictures of anatomy 

and physiological processes of body. 

 

The major components of an MRI 

scanner are main magnet, which 

polarizes the sample, shim coils for 

correcting shifts in homogeneity of main 

magnetic field, the gradient system which is used to localize the region to be scanned 

& RF system, which excites sample and detects resulting NMR signal.  

 

MRI affects diagnosis & treatment in many specialties although the effect on improved 

health outcomes is disputed in certain case.MRI is investigation of choice in 

preoperative staging of rectal & prostate cancer & has a role in diagnosis, staging, & 

follow-up of other tumours, as well as for determining areas of tissue for sampling in 

biobanking. 

 

MRI is in general a safe technique, although injuries may occur as a result of failed 

safety procedures/human error. Contraindications to MRI include most cochlear 

implants & cardiac pacemakers, shrapnel, & metallic foreign bodies in eyes. MRI in 

pregnancy appears to be safe at least during the second and third trimesters if done 

without contrast agents. 

**** 
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Nasal Cannula 
Author: Suchitra Mahesuni  

 

Nasal Cannula is a device used to deliver supplemental oxygen or increased airflow 

to a patient or person in need of respiratory help.  

 

Nasal Cannula are used to treat people who have respiratory condition such as: - 

• Asthma 

• Bronchopulmonary dysplasia/under 

developed lungs in new-born 

• Chronic obstructive pulmonary disease 

(COPD) 

• Cystic fibrosis 

• Pneumonia 

• Sleep apnea 

• COVID-19 

 

This device consists of a lightweight tube which on one end splits into two prongs 

which are placed in nostrils & from which mixture of air & oxygen flows. The other 

end of the tube is connected to an oxygen supply such as portable oxygen generator, 

or a wall connection in a hospital via flow meter.  

 

Cannula is generally attached to the patient by way of tube hooking around the 

patient's ears. It serves 1-3 litres of oxygen per minute. Cannulae with smaller prongs 

are for infants. COVID-19 has major effects on the respiratory system, so the nasal 

cannula may help the patient in breathing properly.  

 

An oxygen therapy can improve a person's quality of life for many years. 

Supplemental oxygen may give a person better night sleep and potentially longer life 

span. 

**** 
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Nebulizer 
Author: Suchitra Mahesuni  

 

A Nebulizer is a drug delivery device used to 

administer medication in form of a mist, 

inhaled into the lungs.  

 

Nebulizer can deliver short acting/long-

acting asthma medication therapy. Also, 

more than one medication can be given in 

same treatment. Examples of medication 

used in Nebulizer: - 

• albuterol 

• ipratropium 

 

Nebulizer are commonly used for the treatment of asthma, cystic fibrosis, COPD & 

other respiratory disorder. For usuage of Nebulizer at first, put air compressor on a 

flat surface & plug it into grounded electrical outlet. Then put medication into 

Nebulizer. Assemble nebulizer cup, mask/mouthpiece. Connect the tubing to both the 

aerial compressor & nebulizer cup. After this the mask is given to patient & is asked 

to take slow breaths so that medicine can work.  

 

There are three main types of nebulizer: - 

• Jet: This uses compressed gas to make an aerosol. 

• Ultrasonic: This makes an aerosol through high-frequency vibrations. These have 

larger particle than a jet nebulizer. 

• Mesh: Liquid passes through a very fine mesh to form aerosol. It puts out smallest 

particles. 

 

Nebulizer hence are an effective therapeutic alternative in multiple respiratory 

disease.  

**** 

 



SHORT LEARNING ARTICLES   

 

FORCE BIOMEDICAL 72 

 
 

Nephroscope 
Author: Preet B. Hirapara 

 

Nephroscope is a medical instrument 

used while perfoming Nephroscopy 

which is a procedure to examine 

inside of kidney and to treat certain 

conditions in upper urinary tract. 

 

The thin, tube part of the 

nephroscope is inserted into skin 

through a very small cut. The 

nephroscope has channels within it 

that provide a source of light, a 

telescope and an irrigation system 

(water system to flush the operation 

site). Nephroscope uses ultrasound 

or a laser probe to break apart the 

target (for example, kidney stones). Once broken apart, the pieces are suctioned out 

through one of the channels of the scope or pulled out through the scope with 

graspers. 

 

In this procedure (called ++percutaneous nephrolithotomy++ or PCNL), a small cut is 

made in the skin, it is used to remove kidney stones measuring one-third of an inch (1 

cm) or larger, and small tumors. 

 

Nephroscope is a very safe instrument that reduces the need for traditional surgery. 

Some of the risks includes: 

• Serious bleeding for which transfusionis needed. 

• Sepsis, a serious infection. 

• Urinary tract infection and ureter or kidney injuries. 

• Fluid buildup in lungs, which is drained by needle or tube.  

 

**** 
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Neuronavigation system 
Author: Ms Heer Thosani 

 

Neuronavigation is a set of computer-assisted technologies used to guide or navigate 

within the confines of the skull or vertebral column during surgery, and to accurately 

target rTMS. The set of hardware used is referred to as a neuronavigator. 

 

Neuronavigation provides 

orientation during the operation, 

helps in planning a precise surgical 

approach to the targeted lesion and 

defines the surrounding 

neurovascular structures. 

Incorporation of the data provided 

by functional MRI helps avoid the 

eloquent areas of the brain during 

surgery.  

 

Neuronavigation utilizes the 

principle of stereotaxis. The brain is 

considered as a geometric volume which can be divided by three imaginary 

intersecting spatial planes. Any point within the brain can be specified by measuring 

its distance along these planes. Neuronavigation references this coordinate system of 

the brain with a parallel coordinate system of the three-dimensional image data of the 

patient, displayed on the console of the computer-workstation, creating point-to-point 

maps of the corresponding locations within the brain. 

 

Disadvantages include time-consuming calculation and registration, restriction of 

space and view inside the operating field etc. 

****  
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Nonstress test 
Author: Suchitra Mahesuni  

 

A nonstress test (NST) is a screening test used in 

pregnancy to assess fetal status by means of the 

fetal heart rate and its responsiveness. 

 

NST can reassure you that your baby is healthy & 

getting enough oxygens’. NST is a common test for 

pregnant women. The doctor might recommend it 

to check the health of baby after weeks 26 to 28 of 

pregnancy. One might need an NST if: 

•You’re overdue  

•You have complications during pregnancy, especially if you’re pregnant with more 

than one baby 

•You had complications with a past pregnancy 

•Your baby seems to be moving less than usual 

•You have Rh (rhesus) sensitization, a condition in which your blood type and the 

baby’s don’t match 

•You have low levels of amniotic fluid 

One can get any of two results from an NST: 

• Reactive: This result means that your baby’s heart rate went up to the expected level 

at least twice during the test. 

• Nonreactive: This means your baby’s heart rate didn’t rise as much as expected 

during the test. It doesn't necessarily mean there’s a problem. You can get this result 

if your baby is asleep.  

 

The test is safe, straightforward, and non-invasive. 

 

**** 
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Ophthalmoscope 
Author: Preet B. Hirapara 

 

A Ophthalmoscope is lighted medical 

instrument that is used for 

Ophthalmoscopy, which is a test to 

examine the inside of the fundus of the 

eye, including the retina, optic nerve, 

blood vessels. It may also be called 

funduscopy or retinal test. 

It combines a light source with built-in 

mirrors and lenses so for 

Ophthalmoligist to see interior 

structures of the eye.  

 

Each type of ophthalmoscopy has a 

special type of ophthalmoscope: 

 

• The Direct ophthalmoscope is an 

instrument about the size of a small flashlight (torch) with several lenses that can 

magnify up to about 15 times. It most commonly used during a routine physical 

examination. The Pan-ophthalmoscope has a larger primary lens with a variable 

focusing, allowing for a wider field-of-view (FOV). 

• An Indirect ophthalmoscope, on the other hand, constitutes a light attached to a 

headband, in addition to a small handheld lens. It provides a wider view of the inside 

of the eye. Furthermore, it allows a better view of the fundus of the eye, even if the 

lens is clouded by cataracts. It can be either monocular or binocular and used for 

peripheral viewing of the retina. 

 

A Ophthalmoscope usually poses no risks.  

 

**** 
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Oxygen concentrator  
Author: Ms Heer Thosani 

 
An oxygen concentrator is a medical 

device that concentrates the oxygen from a 

gas supply by selectively removing 

nitrogen to supply an oxygen-enriched gas 

stream.  

 

Oxygen concentrators filter surrounding 

air, compressing it to the required density 

and then delivering purified oxygen into a 

pulse-dose delivery system or continuous 

stream system to the patient. Compressing 

air as the cooling mechanism also keeps the 

concentrator from becoming overheated. 

It’s also equipped with special filters and 

sieve beds which help remove nitrogen 

from the air to ensure delivery of completely purified oxygen. The levels of oxygen 

concentration and delivery settings can be adjusted using the electronic user interface. 

The oxygen is inhaled through the nasal cannula or a mask.  

 

 An oxygen concentrator may be required in:  

• Acute respiratory conditions like asthma, pneumonia, Respiratory Distress 

Syndrome (RDS) etc.  

• Chronic respiratory conditions like Chronic Obstructive Pulmonary Disease 

(COPD), Cystic Fibrosis, Sleep Apnoea etc.  

•  

 Risks include:  

• Air trapped in oesophagus  

• Auditory hallucinations  

• Dry mouth  

• Fatigue  

• Rhinitis (nasal inflammation)  

****  
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Pacemaker  
Author: Ms Heer Thosani 

 

A pacemaker is a small device that's 

placed in the chest to help control/treat 

arrhythmias (abnormal heart rhythms). 

It uses electrical pulses to prompt the 

heart to beat at a normal rate.   

  

Types of pacemakers:  

• Single  chamber pacemaker 

usually carries electrical 

impulses to the right ventricle 

(lower chamber of the heart).  

• Dual chamber pacemaker carries electrical impulses to the right ventricle and 

the right atrium (upper chamber of the heart).  

• Biventricular pacemaker stimulates both the ventricles to make the heart beat 

more efficiently for people with heart failure.  

  

An implanted electronic pacemaker mimics the action of a natural electrical system 

and comprises two parts:  

• Pulse generator: It is a small metal container that houses a battery and the 

electrical circuitry that regulates the rate of electrical pulses sent to your heart.  

• Leads (electrodes): These are one to three flexible, insulated wires that are each 

placed in chambers of your heart and deliver the electrical pulses to adjust your 

heart rate.  

  

Risks include:   

• Infection  

• Allergic reaction  

• Swelling, bruising or bleeding  

• Damage to blood vessels  

• Collapsed lung  

****  
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Patient Monitor  
Author: Ms Heer Thosani 

 

A patient monitor is used for 

monitoring a patient. 

Monitoring is the observation 

of a disease, condition or one 

or several medical parameters 

over time. It is basically the 

continuous measurement of 

patient parameters such as 

heart rate and rhythm, 

respiratory rate, blood 

pressure, blood-oxygen 

saturation, and many other 

parameters.  

 

It can consist of one or more sensors, processing components, display 

devices/"monitors", as well as communication links for displaying or recording the 

results elsewhere through a monitoring network.  

 

It can measure upto 15 acuity parameters. The most common patient parameters that 

can be monitored include ECG, Pulse Rate, Non-Invasive Blood Pressure, 

Temperature, Respiration Rate, and SpO2.  

 

Patient monitors also ring an alarm if any of the vital signs are out of normal range. 

This helps alarm the doctor in charge without constantly having to check up on the 

patient.  

 

Patient monitors are an indispensable part of all ICUs, OTs and some wards as well. 

Modern medical display devices commonly use digital signal processing (DSP), 

which has the advantages of miniaturization, portability, and multi-parameter 

displays that can track many different vital signs at once. 

**** 
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Percutaneous Nephrolithotomy (PCNL) 
Author: Suchitra Mahesuni  

 

Percutaneous Nephrolithotomy (PCNL) 

is a minimally-invasive procedure to 

remove kidney stones from body when 

they can't pass on their own. 

 

PCNL can be done in following 

situations: 

• Staghorn kidney stones 

• kidney stones are larger than 0.8inch 

(2cm) in diameter  

• large stones are in urethra 

 

PCNL is performed under general anaesthesia with patient lying face down on their 

abdomen. The surgery is performed by making a small 1cm incision in the patient's 

flank area. A tube is placed through the incision into kidney under x-ray guidance. A 

small telescope is then passed through tube in order to visualize stone, break it up & 

remove it from body. If necessary, a laser or lithotripter may be used to break up the 

stone before it can be removed. This procedure has a higher success rate for clearing 

all stones in one setting. 

 

PCNL is effective and safe & drive for minimal invasive approach not only clearance 

of stone clearance, latter being the core principle of endourology.  

 

 **** 
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Peripherally Inserted Central Catheter (PICC) 
Author: Suchitra Mahesuni  

 

Peripherally Inserted Central Catheter 

(PICC)is a long, thin tube that's inserted 

through a vein in your arm & passed 

through to larger veins near your heart.  

 

Very rarely, the PICC line may be placed 

in your leg. 

The major symptoms are: - 

•Cancer Treatment  

•Liquid nutrition 

•Infection treatment 

•Central venous access for long-term IV 

 

During the PICC line insertion you'll lie down on your back with your arm extended 

to your side. You'll be awake during the procedure, but numbing medicine will be 

used to minimize discomfort. Then it is inserted in a vein in upper arm, above elbow. 

Which arm is used depends on the particular situation. You might have a cuff 

tightened around your arm so that your veins stand out for inspection. Once a suitable 

vein is identified in your arm, the skin around the area is cleaned and prepared. 

The PICC line is kept in place for as long as the treatment. But at same might have 

complications such as bleeding, nerve injury, irregular heartbeat, blocked/broken 

PICC line. 

 

To remove the line, a doctor or nurse gently pulls on the end of the catheter to remove 

it from your arm. 

**** 
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Pessary 
Author: Suchitra Mahesuni  

 

A pessary is a prosthetic device inserted into 

the vagina for structural and pharmaceutical 

purposes. Pessaries come in different shapes 

and sizes, so it is important that individuals 

be fitted for them by health care 

professionals to avoid any complications. 

The two major uses are pelvic organ 

prolapse & stress urinary incontinence.  

Therapeutic pessaries: -Therapeutic pessary 

is a medical device similar to the outer ring 

of a diaphragm. 

 

Therapeutic pessaries are used to support the uterus, vagina, bladder, or rectum. 

Pessaries are mainly categorized into two types  

•Supporting pessaries: - 

A] Gellhorn pessaries 

B] Marland pessaries 

 

•Space-occupying pessaries: - 

A] Donut pessaries 

B] Cube pessaries 

C] Gehrung pessaries  

D] Hodge pessaries 

 

Most women find they are able to successfully use a pessary for two years or more 

without requiring surgery for their condition. 

 

There are sometimes mild side effects from pessary use, such as vaginal irritation, 

foul-smelling discharge, and urinary tract infections. However, because the pessary is 

removable, any side effects experienced can usually be corrected quickly. 

**** 
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Phoropter 
Author: Adil Y. Parmar 

 

A phoropter is an ophthalmic testing 

device. It is commonly used by eye 

care professionals during an eye 

examination and contains different 

lenses used for refraction of the eye 

during sight testing, to measure an 

individual's refractive error and 

determine his or her eyeglass 

prescription. 

 

This is a special machine used to switch multiple lenses in front of your eyes to correct 

your vision. The device is used to manually determine “refraction” – exactly how a 

lens must be shaped and curved to correct your vision to a normal state. 

 

The major components of the phoropter are the battery of spherical and cylindrical 

lenses, auxiliary devices such as Maddox rods, filtered lenses, prisms, and the JCC 

(Jackson Cross-Cylinder). The prismatic lenses are used to analyze binocular vision 

and treat orthoptic problems. 

 

The lenses within a phoropter refract light to focus images on the patient's retina. The 

optical power of these lenses is measured in 0.25 dioptre increments. By changing 

these lenses, the examiner can determine the spherical power, cylindrical power, and 

cylindrical axis necessary to correct a person's refractive error. 

**** 
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Photodynamic Therapy 
Author: Adil Y. Parmar 

 

Photodynamic therapy or PDT is a 

two-stage treatment that combines 

light energy with a photosensitizer 

drug designed to destroy cancerous 

and pre-cancerous cells after light 

activation.  

 

Each photosensitizer is activated by 

light of a specific wavelength. This 

wavelength determines how far the 

light can travel into the body. Thus, 

doctors use specific photosensitizers 

and wavelengths of light to treat 

different areas of the body with PDT. 

PDT also helps treat bacterial, fungal, and viral infections. 

 

The photosensitizer is non-toxic until it is activated by light. However, after light 

activation, the photosensitizer becomes toxic to the targeted tissue. 

 

In this technique, laser light can be directed through fiber optic cables to deliver light 

to areas inside the body. For example, a fiber optic cable can be inserted through an 

endoscope into the lungs or esophagus to treat cancer in these organs. Other light 

sources include light-emitting diodes (LEDs), which may be used for surface tumors, 

such as skin cancer. 

 

Photodynamic therapy lessens the need for delicate surgery and lengthy recovery and 

minimal formation of scar tissue. 

**** 
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Polysomnography  
Author: Ms Heer Thosani 

 

Polysomnography (sleep study) is a test used to diagnose sleep disorders. It records brain 

waves, oxygen level in blood, heart rate and breathing patterns, snoring and other noises 

as well as eye and body movements and position.  

  

Polysomnography  may  be done to 

check:   

• Sleep apnoea or sleep-related 

breathing  disorder (fitful 

breathing during sleep)  

• Periodic limb movement 

disorder (involuntary flexing 

and extending of legs while 

sleeping)  

• Narcolepsy (daytime 

drowsiness and sudden attacks 

of sleep)  

• REM  sleep  behaviour  

• disorder (acting out of dreams) 

• Unusual behaviours during 

sleep  

• Unexplained  chronic insomnia 

(consistent trouble falling or 

staying asleep)  

  

For a polysomnography, patient arrives at the sleep center in the evening and stays 

overnight. The sleeping area has a low-light video camera and audio system for patient 

monitoring. Sensors are placed on the scalp, temples, chest and legs. These are connected 

by (long) wires to a computer. A clip is placed to monitor blood oxygen level. Positive 

airway pressure (PAP) machine may be tried to deliver a stream of air to enhance 

breathing.  

  

Polysomnography is a non-invasive, safe test.  

****  
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Positive Airway Pressure (PAP) 
Author: Suchitra Mahesuni  

 

Positive Airway Pressure (PAP) is a mode 

of respiratory ventilation used in the 

treatment of sleep apnea. The indications of 

PAP are COPD, asthma, OSA, snoring, 

CSA, UARS. 

 

PAP is used at home to splint the tongue 

and pharynx and also used in hospital to 

improve the ability of lungs to exchange 

oxygen and carbon dioxide. The 

components require are: 

• PAP machine (flow generator) provides the air flow. 

• Hose connects the flow generator to interface. 

• Interface provides connection to user's airway.  

There are three types of PAP: 

• Continuous Positive Airway Pressure (CPAP)- CPAP in which constant level of 

pressure above atmospheric pressure is continuously applied to upper airway.  

• Bilevel Positive Airway Pressure (BiPAP)- It provides two level of pressure  

1) Inspiratory positive airway pressure (IPAP) 

2) Expiratory positive airway pressure (EPAP) 

which has three modes S(Spontaneous), T(Timed), S/T(Spontaneous/Timed). 

• Auto-titrating devices- It adjusts the air pressure in response to change in your 

breathing pattern, allowing pressure to vary across the night. 

PAP treatment is very safe and effective for treating sleep apnea. 

 

**** 
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Positive Expiratory Pressure Device  
Author: Ms Heer Thosani 

 

Positive Expiratory  Pressure (PEP) 

is breathing  against resistance. It 

consists of cycles of breathing 

through a mask or a mouthpiece 

device, followed by the forced 

expiration technique and coughing. 

For low pressure PEP therapy, 

optimal pressure is 10-20cm H2O, 

 whereas high pressure PEP 

ranges from 26-102cm H2O.  

  

In PEP, a person breathes through a 

mask  or a handheld mouthpiece. 

PEP devices allow air to flow freely 

when breathed in, but not when 

breathed out. Air must be breathed 

out (almost 4 times) harder against 

the resistance. This helps air get 

behind the mucus and move it from 

lung and airway walls. It also holds the airways open, keeping them from closing and 

helps maintain a homogenous expiratory airflow. It promotes collateral ventilation 

(when alveoli are ventilated through channels that bypass normal airways) allowing 

pressure to build up. It also increases the tidal volume and functional residual capacity 

(FRC) temporarily.  

  

PEP therapy may be applied through:  

• Face mask with a one-way valve to which expiratory resistors are attached.  

• Mouthpiece with holes of different diameters that act as resistors.  

****  
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Prosthetic Heart Valves  
Author: Ms Heer Thosani 

 

An artificial heart valve is a one-

way valve implanted into the 

heart of a patient to replace a 

dysfunctional valve. Valves are 

actual flaps that are located on 

each end of the two ventricles 

(lower chambers of heart). Their 

main purpose is to keep blood 

flowing  in  one 

 direction through the 

heart, and from the heart into the 

major blood vessels.  

  

Heart valves can malfunction for 

a variety of reasons, which can 

impede the flow of blood 

through the valve (stenosis) 

and/or  let  blood flow 

backwards through the valve  

(regurgitation). Both processes put strain on the heart and may lead to serious 

problems, including heart failure and thus, require valve replacement.  

  

Although some dysfunctional valves can be treated with drugs or repaired, others 

need to be replaced with an artificial valve. A valve-replacement (open-heart) surgery 

has to be performed to replace native heart valves. The main types of artificial heart 

valves are mechanical, bioprosthetic/tissue valves. Tissue valves are usually made 

from animal tissue. Artificial valves usually last from 10-20 years.  

Mechanical valves last longer than others (up to 30 years).  

****  
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Pulmonary Function Test (PFT)  
Author: Ms Heer Thosani 

 

Pulmonary function tests (PFTs) are 

non-invasive tests that show how well 

the lungs are working.  

  

PFTs may be needed:  

• To detect allergies, infections, 

chronic lung conditions, such 

as asthma, bronchiectasis etc.  

• If symptoms of lung problems 

are seen  

• To assess how well the lungs 

are working before a surgery  

 

Different types of PFTs include:  

• Spirometry measures the amount of air a person breathes in and out. The 

 patient is fitted with a mouthpiece and a nose clip is worn to prevent 

breathing air out through the nose and then asked to breathe into the machine.  

• Plethysmography test measures the volume of gas in the lungs (lung volume). 

The patient sits/stands in a small booth and breathes into a mouthpiece. The 

pressure in the booth is then measured to check lung volume.  

• Diffusion capacity test evaluates how well the small air sacks inside the lungs 

(alveoli) work. Certain gases such as oxygen or carbon dioxide are breathed in. 

The machine detects when this gas is breathed out. This tests how well the 

lungs are able to transfer gases.  

  

Risks may include:  

• Dizziness  

• Shortness of breath  

• Coughing  

• Asthma attack  

****  
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Pulse oximetry 
Author: Suchitra Mahesuni  

 

Pulse oximetry is a non-invasive 

method for monitoring a person's 

oxygen saturation or oxygen levels in 

our blood.  

 

A small clamp like device is placed on 

finger, earlobe or toe. Small beams of 

light pass through the blood in finger, 

measuring the amount of oxygen. It 

does this by measuring changes of light absorption in oxygenated or deoxygenated.  

 

A pulse-oximetry is fairly accurate test. It gives us two readings: 

• Blood Oxygen Saturation (SpO2)- An SpO2 reading of 95% or greater is generally 

considered to be normal oxygen level. If SpO2 reading 92% or less suggests that your 

blood is poorly saturated.  

• Pulse rate- An estimation of the number of times your heart contracts per minute. 

Normal pulse rate values are from 60 to 100 beats per minute(bpm). 

 

Pulse oximetry have also been used to indicate severe cases of COVID-19 because the 

corona virus can cause a decrease in blood oxygen levels.  

 

Because of their simplicity, speed & easy to carry, pulse oximetry is of critical 

importance in emergency medicine and also very useful for patients with respiratory 

or cardio problems.  

 

**** 
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Resectoscope  
Author: Ms Heer Thosani 

 

A resectoscope is a type of 

endoscope used in surgeries of 

the uterus, prostate, bladder, or 

urethra. The device is used to 

extract tissue for biopsy, remove 

growths, or destroy diseased or 

damaged tissue. It includes a 

wide-angle microscope to allow 

complete visualization of the 

surgical site and an attached wire 

loop can be activated to cauterize 

(burn) tissue, limiting bleeding 

and eliminating the need for 

stitches.  

  

It is mainly used in Transurethral Resection of the prostate (TURP) or sometimes, in 

hysteroscopy.  

 

TURP is a surgery used to treat urinary problems that are caused by an enlarged 

prostate. A resectoscope is inserted through the tip of the penis and into the urethra.  

This helps view and trim away excess prostate tissue that's blocking the urine flow.  

  

Hysteroscopy is a procedure that helps look inside the uterus in order to diagnose and 

treat causes of abnormal bleeding. This process usually uses a hysteroscope (a thin, 

flexible, lightweight telescope) but a resectoscope can also be used. The hysteroscope 

is inserted through the vagina and cervix into the uterus to view its inside.  

  

A resectoscope usually poses no risks.  

****  
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Respiratory Monitor  
Author: Ms Heer Thosani 

 

A respiratory monitor is a 

device which can be used 

in a hospital or in the home 

to monitor respiration rate. 

Patches placed on the body 

measure respiration and 

heart rate, transmitting 

real-time data along leads 

to a monitor which displays and logs values for various time points.  

  

The rate is usually measured when a person is at rest and simply involves counting 

the number of breaths for one minute by counting how many times the chest rises. 

Respiration rates may increase with fever, illness, and other medical conditions. The 

monitor also has an alarm which indicates when values are dangerously low.  

  

Respiratory monitoring can give us a lot of data such as:  

• Gas exchange  

• Respiratory Mechanics (measure of lung function through pressure, flow, 

volume etc.)  

• Lung Volumes  

• Cardiopulmonary interactions (communication between heart and lungs) 5. 

Lung inflammation  

  

Normal respiration rates for an adult person at rest range from 12 to 20 breaths per 

minute. A respiration rate under 12 or over 25 breaths per minute while resting is 

considered abnormal. Respiratory monitoring is non-invasive and has no significant 

risks.  

****  
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 Resuscitator  
Author: Ms Heer Thosani 

 

A resuscitator is a device using 

pressure to inflate the lungs of 

an unconscious person who is 

not breathing, in order to keep 

them alive and oxygenated. The 

bag can also be used to give 

large breaths after suctioning, a 

trach change or when a 

ventilator circuit is being 

changed.  

  

There are three basic types:  

• A manual version (bag valve mask) consisting of a mask and a hand-squeezed 

plastic bulb using supplemental oxygen from a high-pressure tank (if needed).   

• Expired Air or breath powered resuscitator.  

• Oxygen powered resuscitator is driven by pressurized gas, delivered by a 

regulator. It can be automatic or manual.  

  

Steps to use a resuscitator:  

• Tubing from the bag is attached to the oxygen source (if needed).  

• The bag (and optional flex tube) is attached to the trach tube.  

• Breaths are given at a particular rate by gently squeezing the bag as the chest 

rises.  

• The bag is then removed from the trach tube.  

• The flow meter is then turned off if oxygen is used.  

  

Possible complications include:  

• Air inflating the stomach  

• Lung injuries from over-stretching or over pressurization  

• Gastric inflation that can lead to pneumonia. 

****  
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Sleeve Gastrectomy 
Author: Suchitra Mahesuni  

 

Sleeve Gastrectomy is a surgical weight-loss procedure in which the stomach is 

reduced to about 15% of its original size, by surgical removal of a large portion of 

stomach along the greater curvature. 

 

Sleeve Gastrectomy is done to help you lose weight & reduces the life-threatening 

weight- related health problems 

including: - 

• Heart disease 

• High blood pressure 

• High cholesterol 

• Obstructive sleep apnea  

• Type 2 diabetes 

• Stroke 

• Cancer 

• Infertility 

 

It is typically done only after person tried to lose weight by improving their diet & 

exercise habits.  

 

Sleeve Gastrectomy is done under general anaesthesia. The surgeon creates a narrow 

sleeve by stapling the stomach vertically & removing larger, curved part of stomach. 

Sometimes, sleeve gastrectomy is done with open incision in abdomen. But typically, 

it is performed laparoscopically which involves inserting small instruments through 

multiple small incision in upper abdomen. 

 

Sleeve Gastrectomy can provide long term weight loss. The amount of weight lose 

depends on the change in lifestyle habits. It is possible to lose approximately 60% or 

even more of the excess weight within two years.  

 

**** 



SHORT LEARNING ARTICLES   

 

FORCE BIOMEDICAL 94 

 
 

SOMI Brace 
Author: Adil Y. Parmar 

 

A Sterno-Occipital-

Mandibular Immobilization 

device or SOMI is a rigid 

cervical brace that positions 

the neck in straight 

alignment with the spine. 

This brace supports the neck 

by preventing the head and 

neck from moving. This 

level of immobility will 

allow the damaged structures in the neck to heal faster. 

 

The name of this brace indicates its structure. Sterno comes from the sternum, which 

is in the chest. This rigid brace has a front chest plate, along with bars that go over the 

shoulder. The brace is secured with straps on the bars that attach to opposite sides of 

the front chest plate. There are no bars that go along back.  

 

The SOMI brace also has a removable chin piece; the mandibular comes from the 

mandible, which is your lower jawbone; and an optional headpiece for added support. 

Finally, occipital refers to the occipital bone at the back of the head. 

 

The SOMI brace may be used as a treatment for a severe neck injury or cervical pain 

caused by a chronic condition, such as rheumatoid arthritis. It may also be prescribed 

as a recovery aid after cervical spine surgery. 

**** 
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Sphygmomanometer 
Author: Suchitra Mahesuni  

 

A sphygmomanometer (BP monitor) is a device used to measure blood pressure, 

composed of an inflatable cuff to collapse 

& then release artery under cuff in a 

controlled manner & mercury/ aneroid 

manometer to measure pressure. 

 

Both manual & digital meters are 

currently employed, with different trade-

offs in accuracy versus convenience. 

 

The cuff is normally placed smoothly & 

snugly around an upper arm, at roughly the same vertical height as heart while the 

subject is seated with arm supported. Too small a cuff results in too high a pressure, 

while too large a cuff results in too low a pressure. A difference of 10mmHg may be a 

sign of coarctation of the aorta. The cuff is inflated until the artery is completely 

occluded. 

 

By observing the mercury in column/ aneroid gauge pointer, while releasing air 

pressure with control valve, the operator notes values of blood pressure in mmHg. 

The peak pressure in arteries during cardiac cycle is the systolic pressure & lowest 

pressure is the diastolic pressure. Systolic pressure is identified with first of 

continuous Korotkoff sounds. Diastolic pressure is identified at moment Korotkoff 

sounds disappear. 

 

**** 
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Syringe Pump 
Author: Suchitra Mahesuni  

Syringe Pump is a small infusion pump, used to gradually administer small amounts 

of fluid to a patient or for use in chemical & 

biomedical research. 

 

Researchers originally developed infusion 

pumps, of which syringe pumps are one type, 

for controlled drug delivery. Syringes pump 

systems are designed for delivering precise 

volumes and flow rates.  Most commercial 

syringe pumps are built with CNC precision-

machined components due to the extremely 

precise flow & volume accuracy requirements of various scientific applications. 

 

Syringe pump design features 3 main components comprising: 

• Hardware 

• Motor 

• Software 

Operational elements of a syringe pump: 

• Pusher Block: contacts the plunger, initiating flow.  

• Syringe Clamps: hold syringes in place during operation. 

• Release Nut: allows manual positioning of syringe pusher block. 

• Interface: with programming allows one lookup syringe sizes and schedule delay 

times. 

 

Syringe pumps have the ability to determine the flow rate effectively. A major 

advantage of the syringe pumps is that they can be utilized in nearly every application 

that involves accurate metering, particularly at the microscale and the nano-scale. 

  

 **** 
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Tonometry  
Author: Ms Heer Thosani 

 

Tonometry is a diagnostic test that 

measures the pressure inside the 

eye, which is called intraocular 

pressure (IOP). 

 

This measurement of pressure can 

help determine whether or not there 

may be a risk of glaucoma. 

Glaucoma is a serious eye disease in 

which there’s an increased fluid 

pressure within the eye. This can 

damage the optic nerve. 

 

Numbing eye drops are first put in 

the eyes. A tiny, thin strip of paper 

that contains orange dye may be 

then touched to the surface of the 

eye to stain it. This helps increase the 

accuracy of the test. The chin and forehead should be rested on the supports provided. 

A slit-lamp will then be moved toward the eyes until just the tip of the tonometer 

probe touches the cornea. By flattening the cornea just a bit, the instrument can detect 

the pressure in the eye. The tension is adjusted to get a proper reading. 

 

A normal test result from 12 to 22 mmHg means that the pressure in eye is within the 

normal range. If the pressure reading exceeds 20 mm Hg, patient may have glaucoma 

or pre-glaucoma. It can also show high pressure if the patient had an eye injury, or 

bleeding in front of the eye due to various reasons. 

 

Risks include scratching of cornea. 

**** 
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Tracheostomy 
Author: Adil Y. Parmar 

 

Tracheostomy is a surgical 

procedure, either temporary 

or permanent, that involves 

creating an opening in the 

neck to place a tracheal tube 

into a person’s windpipe. 

 

It is often needed when health 

problems require long-term 

use of a ventilator to help you 

breathe. In rare cases, an 

emergency tracheotomy is 

performed when the airway is 

suddenly blocked, such as 

after a traumatic injury to the face or neck. 

 

The tube is inserted through a cut in the neck below the vocal cords. This allows air to 

enter the lungs. Breathing is then done through the tube, bypassing the mouth, nose, 

and throat. 

 

The main components of a tracheostomy tube are universal across the range of 

designs. The tube shaft is arc-shaped and designed as either a single cannula or dual 

cannula tracheostomy tube. It may have a cuff to provide an airtight seal, to facilitate 

positive pressure ventilation and reduce the risk of aspiration. 

 

A tracheostomy is performed for several reasons, all involving restricted airways. It 

may be done during an emergency when your airway is blocked. Or it could be used 

when a disease or other problem makes normal breathing impossible. 

**** 
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Transcranial Doppler (TCD) 
Author: Ms Heer Thosani 

 

TCD is a non-invasive, painless ultrasound technique that uses echoes of high-

frequency sound (ultrasound) waves to measure the rate and direction of blood flow 

inside brain's blood vessels. Transcranial doppler (TCD) and transcranial colour 

Doppler (TCCD) are types of Doppler ultrasonography.  

 

The test examines and records 

the speed of the blood flow in 

arteries known as the Circle of 

Willis (located at the base of the 

brain) to facilitate diagnosis of: 

• Subarachnoid haemorrhage 

(SAH) 

• Transient Ischemic Attack 

(TIA) 

• Sickle Cell Anaemia 

• Embolism 

• Cerebrovascular Accident 

(CVA) 

• Cerebral Circulatory Arrest 

 

One or more small devices called transducers are placed directly on the temples, base 

of the skull or closed eyelids, with a small amount of gel facilitating the ultrasound. 

The transducer’s position is changed to direct the ultrasound waves toward the blood 

vessels being examined. These transducers are connected to a computer, which 

provides data about the blood flow. The noise of blood flowing through the arteries is 

audible. A TCD can take 30 minutes to 1 hour to complete. 

 

TCDs and TCCDs are safe tests with no risks. 

**** 
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Transcranial Electrical Stimulation (tES) 
Author: Ms Heer Thosani 

 

 

Transcranial 

electrical 

stimulation (tES) is 

a non-invasive 

brain stimulation 

technique that 

passes an electrical 

current through the 

cortex of the brain 

to alter brain 

function. It is 

usually used on 

patients with brain injuries or psychiatric conditions like major depressive disorder. 

 

Electrodes are stuck to the head and connected to a machine by wires. The electrical 

current is applied to the scalp via two or more electrodes, and whilst a large amount 

of the current is conducted between electrodes through soft tissue and skull, a portion 

of the current penetrates the scalp and is conducted through the brain, where it can 

alter neuronal excitability.  

 

tES comprises a number of different techniques, including: 

• transcranial direct current stimulation (tDCS) 

• transcranial alternating current stimulation (tACS) 

• transcranial random noise stimulation (tRNS) 

 

The current delivered in tES techniques is not powerful enough to elicit an action 

potential and is maintained at subthreshold levels to effect cortical excitability only. 

tES is a safe procedure but its long-term effects are unknown yet. 

**** 
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Transcranial Magnetic Stimulation (TMS) 
Author: Ms Heer Thosani 

 

TMS is a non-invasive procedure that 

uses magnetic fields to stimulate 

nerve cells in the brain to improve 

symptoms of depression. 

 

The electromagnet painlessly delivers 

a magnetic pulse that stimulates nerve 

cells in the region of the brain 

involved in mood control and 

depression. It activates regions of the 

brain that have decreased activity in 

depression. This improves working of 

brain and eases depression symptoms 

and improves mood. 

 

An electromagnetic coil is placed 

against the head and switched off and 

on repeatedly to produce stimulating 

pulses. A tapping sensation is felt on the forehead. This part of the process is called 

mapping. The amount of magnetic energy needed is determined by increasing the 

magnetic dose until fingers or hands twitch. Known as the motor threshold, this is 

used as a reference point in determining the right dose. The procedure will last about 

40 minutes. 

 

rTMS is safe and well-tolerated. However, it can cause some side effects: 

• Headache 

• Scalp discomfort 

• Tingling, spasms or twitching of facial muscles 

• Light-headedness 

• Rare side effects include, seizures, mania and hearing loss. 

**** 
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Transcutaneous Electrical Nerve Stimulation (TENS) 
Author: Ms Heer Thosani 

 

TENS is a therapy that uses 

low voltage electrical current 

to provide pain relief. TENS 

therapy helps relieve both 

chronic (long lasting) and 

acute (short-term) pain. 

 

A TENS unit consists of a 

battery-powered device that 

delivers electrical impulses 

through electrodes (sticky 

pads) placed on the skin 

surface. The electrodes are 

placed near nerves where the pain is located or at trigger points. Leads are connected 

to sticky pads, which are directly attached to the skin. When the machine is switched 

on, small electrical impulses are delivered to the affected area of your body and a 

tingling sensation is felt. 

 

The exact reason for working of TENS is not yet known but the most likely theories 

are: 

• The electric current stimulates nerve cells that block the transmission of pain signals, 

modifying your perception of pain. 

• Nerve stimulation raises the level of endorphins, (the body’s natural pain-killing 

chemical). The endorphins then block the perception of pain. 

 

TENS therapy is, usually, a safe process. Some risks include: 

• Burns at sites where electrodes are placed 

• Red, irritated skin or rashes 

**** 
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Ureteroscope  
Author: Ms Heer Thosani 

 

Ureteroscopy is a procedure to 

address kidney stones, and 

involves the passage of a small 

flexible telescope, called a 

ureteroscope, through the urethra 

and bladder and up the ureter to 

the point where the stone is 

located. The  procedure usually 

lasts from 1-3 hours.  

  

Ureteroscopy is done:   

• If kidney stones are detected  

• If polyp, tumour or abnormal tissue is suspected in urinary tract  

• To remove a stone, polyp or tissue for testing (biopsy)  

  

If the stone is small, it may be snared with a basket device (tiny wire basket that grabs 

the stone and pulls it free from the ureter). If the stone is relatively large to the ureter, 

the stone will need to be fragmented, which is usually accomplished with a laser. Once 

the stone is broken into tiny pieces, these pieces are removed.  

  

The passage of the ureteroscope may result in swelling in the ureter. Therefore, it may 

be necessary to temporarily leave a small tube, (ureteral stent) inside the ureter to 

ensure the drainage of urine.  

  

Risks for this procedure include:  

• Breathing problems  

• Bleeding and blood clots  

• Infection  

• Injury of the ureter or kidney  

• Narrowing or scarring of the ureter  

****  
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Vacuum Extractor 
Author: Preet B. Hirapara 

 

Vacuum extractor is a medical 

device, also known as Vacuum 

suction pump used while 

performing assisted vaginal 

baby delivery, in the second 

stage of labor if it has not 

progressed adequately to help 

guide baby out of the birth 

canal.  

 

The woman is placed in the 

lithotomy position, between 

contractions doctor will place 

soft extraction's cup  of this 

device onto baby's head.  

During contractions, the doctor 

will use the vacuum pump to 

create suction and the suction draws the skin from the scalp into the cup. Correct 

placement of the cup directly over the flexion point, about 3 cm anterior from the 

occipital (posterior) fontanelle, is critical to the success of a vacuum extraction which 

prevent the baby's head from moving back up the birth canal in between contractions. 

When the baby's head is delivered, the device is detached, allowing the birthing 

attendant and the mother to complete the delivery of the baby into this world. 

 

Device some risk includes: 

•Swelling on the baby's scalp, which goes away within a few days. 

•Pain in the perineum of mother. 

•An episiotomy to enlarge the vaginal opening to place the vacuum on your baby’s 

head. 

 

**** 
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Ventilator  
Author: Ms Heer Thosani 

 

A ventilator (or 

respirator) is a machine 

that moves breathable air 

in and out of the lungs, to 

deliver breaths to a 

patient who is physically 

unable to breathe or 

breathing insufficiently 

(respiratory failure), or 

during surgery.  

  

A mask or helmet is fitted 

to get air from the ventilator into the lungs. Sometimes, a breathing tube may be 

needed. The endotracheal tube is inserted into the windpipe through the mouth or 

nose (intubation). Rarely, a tube may need to be placed through an opening in the 

neck (tracheostomy). The breathing tube connects the body to the ventilator machine 

which uses pressure to blow oxygenated air into the lungs.  

  

Being on a ventilator while being conscious can be very uncomfortable since a person 

can’t talk, eat, or move around while they’re connected to the ventilator machine.  

  

A ventilator can be lifesaving. However, it can sometimes cause side effects like:  

• Pneumonia or sinus infection  

• Blood clots  

• Lung damage  

• Fluid build-up (pulmonary oedema)  

• Muscle weakness  

• Pneumothorax (air leaks out of the lungs)  

• Vocal cord damage  

• Atelectasis (lungs don't expand fully causing air sacs to collapse)  

****  
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Ventricular Assist Device (VAD)  
Author: Ms Heer Thosani 

 

A ventricular assist device 

(VAD) is a mechanical 

pump that's used to support 

heart function and blood 

flow in people who have 

weakened hearts. The 

device takes blood from a 

ventricle (lower chamber of 

the heart) and helps pump it 

to the body and vital organs.  

  

A VAD includes a small tube 

that carries blood out of your heart into a pump; another tube that carries blood from 

the pump to your blood vessels, and a power source. The power source is connected 

to a control unit that monitors the VAD's functions. The control unit gives warnings if 

the power is low or if it senses that the device isn't working right.  

  

The two basic types of VADs are a left ventricular assist device (LVAD) and a right 

ventricular assist device (RVAD). If both types are used at the same time, they are 

called a biventricular assist device (BIVAD). LVAD is the most frequently used type.  

  

The procedure to implant a VAD often requires an open-heart surgery. Implanting 

and using a VAD involves risks including:  

• Bleeding and clotting  

• Infection  

• Device malfunction  

• Heart failure  

 

However, a VAD can be lifesaving if you have severe heart failure.   

**** 
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Antonin Jean Desormeaux 
Author: Adil Y. Parmar 

 

Antonin Jean Desormeaux (1815 – 

1894) was a French physician and 

inventor who has been called "The 

Father of Endoscopy" because he 

made significant improvements to 

the early endoscope and was the first 

to successfully use it to operate on a 

living patient.  

 

He presented his device to the French 

Academy of Sciences in Paris on July 

20, 1853. 

 

The main improvements in his device 

were the use of a gasogene lamp, 

which consisted of a burning mixture 

of alcohol and turpentine and provided superior illumination to previous 

technologies, and improvements in focusing the light coming from the endoscope. 

 

Desormeaux's improvements generated brighter and more transparent light than 

regular candlelight. He was also able to reconfigure the angles used in the lens system 

so that the light could be concentrated more precisely to one area. 

 

By introducing all these subtle refinements, Desormeaux was among the first surgeons 

to utilize the endoscope not only for diagnostic but also for therapeutic procedures on 

living patients. 

 

The endoscope in this form was considered “state of the art” for many years and was 

used primarily for inspection of the bladder, rectum, and pharynx. 

**** 
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Benjamin Franklin Palmer  
Author: Ms Heer Thosani 

 

Benjamin Franklin Palmer, born on 

22nd January 1847 in Clinton, 

Indiana, USA, was the inventor of 

the artificial leg.  

 

On November 4, 1846, Palmer 

received a patent for the artificial 

leg. The artificial leg uses springs 

and metal tendons. The springs 

and tendons act like joints. They 

allow for bending and flexibility.  

 

Palmer instituted the idea of 

eliminating large unsightly gaps 

between the various components 

of his leg and of putting springs and movement limits into the limb to give the 

appearance of natural movement.  

 

The artificial leg used a block of wood as the foot that both allowed users to walk more 

normally than they would with other artificial legs and could fit into a shoe. About 

33% of the artificial legs created were for Civil War amputees.  

 

Before Palmer invented the artificial leg, people used peg legs. This artificial leg 

introduced a new concept in prosthesis. The articulated joints at the knee, ankle and 

toe began the concept of natural-looking movement in artificial limbs.  

 

Palmer’s artificial leg received an award at the first World’s Fair at the Crystal Palace 

in London England in 1851.  

 

He died on 19th July 1898 in Illinois, USA. 

**** 
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Carl Zeiss 
Author: Suchitra Mahesuni  

 

Sir Carl Zeiss was a German scientific instrument 

maker, optician & businessman who gained a 

worldwide reputation as a manufacturer of fine 

optical instrument. 

 

Sir Carl Zeiss was born on 11th September 1816. He 

completed his apprenticeship at University of Jena.  

 

In 1846, Zeiss opened a workshop in Jena & began 

his works on microscopes. In 1847, he made a simple microscope that focused on 

moving column that carried optics. 

 

 After this, he developed a compound microscope, under object stage. And also, 

microscope suite was produced so that customers could choose preferred optical 

components; objectives, occulars & illumination. The objectives of these were most 

useful A, C, D & F -F was most expensive objectives. Further, he made an optical glass 

that had a new chemical composition. Along with this, Zeiss announced a new set of 

objectives known as Apochromatic objectives with corrected to higher standard than 

any existing lenses.  

 

Sir Carl Zeiss suffered a rapid decline and after several strokes in last quarter. He died 

on 3rd December 1888. 

 

**** 
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Charles A. Hufnagel 
Author: Suchitra Mahesuni  

 

Sir Charles A. Hufnagel was born on 15th August 

1916. He was an American surgeon who invented 

the first artificial heart valve.  

 

In 1941, he graduated from the University of 

Notre Dame & earned his medical degree from 

Harvard Medical School. Shortly after World War 

II, he made the first successful graft of rigid tube, 

fashioned from lucite, in blood vessels. In 

September 1952, he implanted an aortic 'assist' valve into circulatory system of 30-

year-old woman. This valve consisted of a pea-size ball of plastic inside a chambered 

tube- an inch thick- that regulated blood flow through heart. This valve did not replace 

faculty original valve while it ensured heart was able to pump blood successfully into 

body's can system.  

 

After this, Dr. Hufnagel has performed countless operations in which portions of 

diseased arties are replaced with plastic substitute. He & his team developed a new 

heart & lung for open heart surgery & heat exchanger by which the blood of patient 

can be heated or cooled.  

 

He died on May 31,1981 at age of 72. 

 

**** 
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Forrest Bird 
Author: Ms Heer Thosani 

 

Forrest Morton Bird was an American aviator, 

inventor, and biomedical engineer. He is best- 

known for creation of the first reliable mass-

produced mechanical ventilators. 

 

Bird was born on June 9, 1921 in Stoughton, 

Massachusetts. He became a pilot at an early 

age and joined the U.S Army Air Corps. He 

discovered that an oxygen regulator, in a 

crashed German bomber, contained a pressure 

breathing circuit. He took it home, studied it, 

and made it more functional. This marked the 

beginning of a revolutionizing medical 

equipment - the ventilator. 

 

Bird created a car unit which was tested on seriously ill patients with limited success. 

Further revision resulted in the "Bird Universal Medical Respirator" (1955), which was 

further improvised by adding capabilities of Negative End Expiratory Pressure 

(NEEP). He subsequently made a ventilator for infants, the "Babybird". These devices 

reduced the rate of breathing-related infant mortality from 70% to 10%. He continued 

to contribute to the field of pulmonary science by participating in the development of 

the VDR, a ventilator that permits management of the most challenging patients. The 

Bird Mark 7 Respirator is still in use around the world. 

 

Bird died at 94 of natural causes at Sagle, Idaho on August 2, 2015. 

**** 
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Graeme Clarke 
Author: Preet B. Hirapara 

 

Graeme Milbourne Clarke is a 

Professor of Otolaryngology at the 

University of Melbourne. He was 

born in Camden, NSW on the 6th of 

August 1935 and was educated at 

The Scots College, he studied 

medicine at Sydney University. 

 

Clarke then discovered in 1978 that 

speech could be understood by deaf 

people through coded e electrical 

stimulation of the auditory nerve, 

and in the same year the the first 

Cochlear Implant was implanted. 

Cochlear Implants started getting 

developed industrially in 1979.  

He also discovered that the brain can 

code speech information through 

multi-channel stimulation of the auditory pathways in 1980. He then made another 

discovery that deaf can develop speech perception, speech production and language 

with stimulation of the central auditory brain pathways in 1985.  

In recognition if his contributions a foundation named after him, The Clarke 

Foundation, now helps in the funding of Cochlear Implants. 

 

Some of his honours are: 

•Züch prize from the Max Planck Institute in Germany, the highest award in Germany 

in the Neurosciences. 

•The Otto Schmitt award, the highest accolade in Bio- engineering from the 

International Federation for Medical and Biological engineering. 

 

**** 
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Hans Berger 
Author: Suchitra Mahesuni  

 

Hans Berger was a German psychiatrist. He was born 

on 21 May 1873 in Germany. He is best known as 

inventor of Electroencephalography (EEG) in 1924. 

 

After receiving the degree of Doctor of Medicine at 

University of Jena in 1897, he worked as an assistant 

to Otto Ludwig Binswanger who served on the 

department of psychiatry and neurology at the Jena 

clinic. Berger had very shy, poor social relations, 

hence encountered various difficulties which led him 

to explore physiological basis of psychic events. 

However, results were not as expected. 

 

Later, he began researching brain's electrical activity. Berger previously recorded 

brain waves by injecting Novocaine into scalp & placing electrode in periosteum. 

After that, he developed recording technique, connecting electrode to scalp as it is 

now done.  

In 1929, he published his first paper on EEG, using terms alpha & beta waves (alpha 

waves are also known as Berger wave) including examines EEG recording of patient 

while was different ages & gender. 

 

Berger had a long period clinical depression & severe skin infection. Berger committed 

suicide on June 1, 1941.  

 

**** 
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Ida Henrietta Hyde 
Author: Adil Y. Parmar 

 

 Ida Henrietta Hyde (1857 – 1945) was 

an American physiologist known for 

developing a micro-electrode that was 

powerful enough to stimulate tissue 

chemically or electronically. 

 

Hyde was a researcher and professor, 

but also an inventor and innovator. Her 

most well-known invention was an 

intracellular micropipette electrode. 

 

Dr. Hyde had observed that electrolytes 

in high concentrations affect processes 

of cell division and the minute 

differences in electrical potential within 

cells. To understand how these nerve 

and muscle cells work, she wanted to 

stimulate the cells properly and record the results of the change in the currents of the 

individual cells occurring. 

  

Ida's microelectrode can be used for stimulating cells at the micro level while 

recording electrical activity within the cell without disturbing the cellular wall. This 

device was a revolutionary invention in neurophysiology and the study of contractile 

nerve tissue, however, the microelectrode was never officially attributed to Ida. 

 

She retired at the age of 63 in the year 1920. After her retirement, Ida traveled to several 

places, including Switzerland, Austria, Egypt, and India. 

 

Ida Hyde died of a cerebral hemorrhage in 1945. 

**** 
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John Charnley  
Author: Ms Heer Thosani 

 

Sir John Charnley, born in 

Bury, Lancashire, on 29 August 

1911, was a British orthopaedic 

surgeon. He pioneered the hip 

replacement operation, and 

created the "Wrightington 

centre for hip surgery". He also 

demonstrated the fundamental 

importance of bony 

compression in operations to 

arthrodese (fuse) joints.  

 

Charnley graduated from the Medical School of the Victoria University of Manchester 

with a Bachelor of Medicine, Bachelor of Surgery and Bachelor of Science (Anatomy 

and Physiology) in 1935.  

 

Charnley's studies led to the development of the Low Friction Arthroplasty 

Concept which assumes that the low friction of the surfaces depends mostly on 

the friction coefficient of the facing materials and only marginally on the fluid 

presence. This discovery caused him to use Polytetrafluorethylene (PTFE, also known 

as Teflon) for the socket of a total hip replacement operation.  

 

Charnley adopted PTFE for his hip replacement surgeries which were carried out as 

follows:  

1. Discardation of the head of the femur 

2. Replacement with a metallic implant that was fixed with acrylic cement 

3. Using a PTFE socket 

4. Insertion of the implant  

 

Charnley was knighted in 1977. He died on 5 August 1982.  

**** 
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John Haven Emerson 
Author: Adil Y. Parmar 

 

John Haven Emerson (1906 – 1997) was an American 

inventor of biomedical devices, specializing in 

respiratory equipment. He is perhaps best 

remembered for his work in improving the iron lung. 

  

He earned an education in the field of biology and 

biomedical sciences so, after that, he started a formal 

career in that field. At the age of 22, he built research 

apparatus for professors and researchers of Boston-

area medical schools and produced many inventions 

over the following years. 

  

As his father was also from the field of health sciences, he suggested he build an 

artificial respirator after noticing the beginning of a polio epidemic. He started the 

work the Iron Lung in 1930 and completed it just after one year of work when he was 

just 25 years of age. Emerson's lung was quieter, lighter, more efficient, and cheaper.  

  

The features claimed for this machine are the leather diaphragm, a hand pump to be 

used in case of electrical failure, and improved gears to simplify adjustment of 

respiration rate. 

  

Emerson’s inventions further include: 

1. Automatic Resuscitator 

2. Mechanical Assistor for anesthesia 

3. Pleural Suction Pump 

4. In-Exsufflation Cough Machine 

**** 
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John Heysham Gibbon  
Author: Ms Heer Thosani 

 

John Heysham Gibbon Jr., 

born on Sep 29, 1903 in 

Philadelphia, Pennsylvania, 

was an American surgeon 

who was known for creating 

the first heart-lung 

machine. He earned his B.A. 

from Princeton University in 

1923 and his M.D. from 

Jefferson Medical College in 

1927.  

 

It was the loss of a patient in 

1931, who died despite 

emergency surgery for a 

blood clot in her lungs, that 

first stirred Gibbon's interest in developing an artificial device for bypassing the heart 

and lungs and allowing for more effective heart surgery techniques.  

 

He proved the efficacy of the concept in 1935 when he used an external pump as a 

heart-lung machine during an operation on a cat, keeping it alive for 26 

minutes.  Eighteen years later, he performed the first successful open-heart operation 

on a human using his heart-lung machine.  

 

On May 6, 1953, the first successful open-heart bypass surgery was conducted with 

the machine totally supporting the heart and lung functions during the procedure. 

The device was connected for 45 minutes. For 26 of those minutes, the body totally 

depended upon the machine’s artificial cardiac and respiratory functions.  

 

He died on 5th Feb 1973 from a cardiac arrest. 

**** 
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Michel Mirowski 
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Michel Mirowski, born on October 

14, 1924 in Warsaw, Poland as 

Mordechai Frydman, was a 

physician who helped invent the 

implantable cardioverter-

defibrillator (ICD). He entered the 

medical school at Lyon, France, in 

1947. 

 

Graduating in 1954, Mirowski 

became first assistant to Dr. Harry 

Heller, chief of medicine, at Tel 

Hashomer Hospital, Israel. He 

studied at the Cardiological Institute 

in Mexico City. In 1966, Prof. Heller 

started developed ventricular 

tachycardia and died two weeks 

later. Mirowski wondered what 

could have been done to prevent his mentor's death, which eventually led him to 

invent the ICD. 

 

He took up a job at Sinai Hospital, Baltimore, to devote half of his time to his 

defibrillator. At the time, defibrillators weighed 30-40 lbs and miniaturizing them 

seemed impossible. He led a team at John Hopkins, for 12 years, that designed and 

tested the first implantable defibrillator. On February 4, 1980, the first patient received 

a defibrillator. Since then, it has been further improved and miniaturized, and 

installed in millions of patients. 

 

Mirowski was inducted into the National Inventors Hall of Fame for co-inventing the 

automatic ICD. He died on March 26, 1990, at the age of 65 years. 

**** 



SHORT LEARNING ARTICLES   

 

FORCE BIOMEDICAL 120 

 
 

Patricia Era Bath 
Author: Adil Y. Parmar 

 

Patricia Era Bath (1942–2019) 

was an American 

ophthalmologist, inventor, 

humanitarian, and 

academic. She was the 

inventor of laser cataract 

surgery. Her invention was 

called Lazerphaco Probe.    

 

Bath was the first African 

American woman doctor to 

receive a patent for a medical purpose. 

 

In 1986, Bath researched at Rothschild Eye Institute of Paris, and then at the Laser 

Medical Centre in Berlin, where she was able to begin early studies in laser cataract 

surgery. 

 

Bath coined developed the laser phaco probe, a medical device that improves on the 

use of lasers to remove cataracts, and "for ablating and removing cataract lenses". The 

device was completed in 1986 after Bath conducted research on lasers in Berlin and 

patented in 1988.  

 

This device quickly, nearly, and painlessly dissolves the cataract with a laser, irrigates 

and cleans the eye, and permits the easy insertion of a new lens. It is used 

internationally to treat the disease.  

 

Bath has continued to improve the device and has successfully restored vision to 

people who have been unable to see for decades. 

**** 
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René Laennec 
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René-Théophile-Hyacinthe 

Laennec was a French 

physician and musician. He 

was born on 17 February 1781 

in Quimper, Brittany. Laennec 

studied medicine at the 

University of Paris. There he 

was trained to use sound as a 

diagnostic aid. He became a 

lecturer at the Collège de 

France in 1822 and professor of 

medicine in 1823. 

 

His skill of carving his own 

wooden flutes led him to invent 

the stethoscope in 1816, while working at the Hôpital Necker. Laennec discovered the 

new stethoscope to be a superior method, particularly if the patient was overweight. 

He pioneered its usage in diagnosing various chest conditions.  

 

He built his first instrument as a 25 cm by 2.5 cm hollow wooden cylinder, which he 

later refined to comprise three detachable parts. The refined design featured a funnel-

shaped cavity to augment the sound, separable from the body of the stethoscope. 

Laennec coined the phrase mediate auscultation (indirect listening). He named his 

instrument, the stethoscope, from the Greek words στήθος [stethos] (chest), and 

σκοπός [skopos] (examination).  

 

Laennec often referred to the stethoscope as "the cylinder" and believed it to be the 

greatest legacy of his life. He died of TB in 1826 at the age of 45. 

**** 
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Robert Jarvik 
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Robert Koffler Jarvik, is an American 

scientist, researcher and 

entrepreneur, known for his 

invention of the first permanently-

implantable artificial heart. He was 

born in Michigan on May 11, 1946 

and had, already, invented surgical 

stapler and other useful medical tools 

when he was a teenager. 

 

In 1964, Jarvik was a student at the 

University of Utah, when his father 

became ill with heart disease and had 

to have an open-heart surgery. Jarvik, 

then became very interested in 

medicine and decided to go to 

medical school. He graduated with 

his MD from the University of Utah 

in 1976. 

 

In 1982, Jarvik manufactured the first permanent artificial heart, the Jarvik-7. Made of 

dacron polyester, plastic, and aluminium, the Jarvik-7 had an internal power system 

that regulated the pump through a system of compressed air hoses that entered the 

heart through the chest. The air hoses were connected to the chambers. The heart’s 

power system drove the pumps, which pumped blood through the patients’ body. 

 

In 1982, the first patient, lived for 112 days after the implantation of Jarvik 7. It was 

still beating when the he passed away. Several newer and better versions of artificial 

heart have come into the markets since then. 

**** 
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Silvestro Micera 
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Silvestro Micera was born in 

Taranto, Italy, on August 31. He is 

currently Professor of Biomedical 

Engineering and Head of the 

Translational Neural Engineering 

Area at the Scuola Superiore 

Sant'Anna and Director of the 

Translational Neural Engineering 

Laboratory at the Ecole 

Polytechnique Federale de Lausanne (EPFL). He received the University degree in 

electrical engineering from the University of Pisa (Italy), in 1996, and the Ph.D. degree 

in biomedical engineering from the Scuola Superiore Sant'Anna, Pisa (Italy), in 2000.  

 

Dr. Micera developed implantable neural interfaces and robotic systems which 

restores sensorimotor function in people with different kind of disabilities with basic 

scientific knowledge in the field of neuroscience, neurology and geriatrics, and 

investigating further to gain new information by using advanced technologies. He 

also led a team that developed a bionic hand that can feel. 

 

His Honours and Awards: 

• Senior Member (2005) and “Early Career Achievement Award” (2009) of the 

IEEE Engineering in Medicine and Biology Society. 

• Fullbright Scholarship (2007) to spend six months at the McGovern Institute for 

Brain Research at the Massachusetts Institute of Technology. 

 

**** 
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Takuo Aoyagi 
Author: Adil Y. Parmar 

 

Takuo Aoyagi graduated from 

Niigata University of Japan and 

joined Nihon Kohden in 1971.  

 

One of his beliefs was "The ultimate 

form of patient monitoring is the 

automation of treatment. To get 

closer to that ideal, the 

development of non-invasive 

continuous monitoring technology 

is important. " 

 

In 1972, while improving the 

equipment for measuring arterial 

blood pumped from the heart, he 

discovered that the oxygen 

saturation of arterial blood can be measured by using the pulse of the heart. 

 

Dr. Aoyagi presented this principle at a conference in 1974. However, it did not receive 

much attention. In 1975, his company launched "Oximeter OLV-5100", which uses this 

principle. It was a unique and world-class product, but there was still room for 

improvement. The medical device, which clips onto a patient’s finger, has saved 

millions of lives and is a vital tool in the fight against the novel coronavirus. 

 

Aoyagi was the 2015 recipient of the IEEE Medal for Innovations in Healthcare 

Technology.

  

He died on April 18, 2020, in Tokyo, at the age of 84. 

**** 
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Wilhelm Conrad Rontgen 
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Sir Wilhelm Conrad Rontgen was a German 

mechanical engineer and Physicist who invented 

X-rays.  

 

Wilhelm Rontgen was born on 8 November 1845. 

In 1895, he was studying a phenomenon of 

passage of electric current through gas of 

extremely low pressure which further led him to 

the properties of cathode.  

 

During some experiments he found that, if discharge tube is enclosed sealed, thick 

black cartoon to exclude all light and in a dark room, a paper plate covered on one 

side with barium platinocyanide placed in path of rays became fluorescent even when 

discharge tube is in distance of 2 meters far. Further by the discovery of photographic 

plate, he placed his wife's hand which showed, the shadows of bones of her hand and 

the ring, I that she was wearing, but it was fainter shadow. Hence it was called 

'Rontgenogram'. Further by the unknown property of cathode rays, new rays were 

produced hence named X- RAYS.  

 

He won many awards assembly it was scientific sensation. And died on 10 February 

1923 by carcinoma of the intestine. 

 

  **** 
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Wilhelm Röntgen  
Author: Ms Heer Thosani 

 

Wilhelm Conrad Röntgen, born on 27 March 1845, was a German mechanical engineer 

and physicist, who, produced and detected X-rays.  

 

Röntgen studied at the Federal 

Polytechnic Institute in Zurich 

and graduated with a PhD from 

the University of Zurich in 1869.  

 

In 1895, Röntgen was repeating 

an experiment in which a thin 

aluminium window had been 

added to permit the cathode 

rays to exit the tube but a 

cardboard covering was added 

to protect the aluminium from damage. He observed that the rays caused a fluorescent 

effect on a small cardboard screen painted with barium platinocyanide. On 8 

November 1895, he constructed a similar black cardboard covering. He darkened the 

room and noticed a faint shimmering and discovered that it had come from the barium 

platinocyanide screen. He speculated that a new kind of ray might be responsible. The 

new rays came to bear his name as "Röntgen rays".  

 

Later, Röntgen brought a piece of lead into position to obstruct the rays while a 

discharge was occurring and saw the first radiographic image: his own flickering 

ghostly skeleton. Later, he took a radiograph using X-rays, of his wife's hand.  

 

Röntgen won the Nobel Prize in Physics in 1901. He died on 10 February 1923. 

**** 
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Willem Einthoven 
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Willem Einthoven was a Dutch 

physician and physiologist, who 

invented the first practical 

electrocardiogram (ECG or EKG) in 

1895. He was born on May 21, 1860, 

in Semarang, Indonesia. Einthoven 

received a medical degree from 

the University of Utrecht in 1885. 

 

In 1901, Einthoven completed a series 

of prototypes of a string 

galvanometer. This device used a 

very thin filament of conductive wire 

passing between very strong 

electromagnets. When a current 

passed through the filament, 

the magnetic field created by the 

current would cause the string to 

move. Light shining on the string would cast a shadow on a moving roll of 

photographic paper, forming a continuous curve showing the movement of the string. 

 

Einthoven termed the letters P, Q, R, S and T for various deflections in the EKG. 

Einthoven's triangle (the imaginary inverted equilateral triangle with the heart in 

centre and the arms and leg being the leads) is named after him. He also described the 

electrocardiographic features of various cardiovascular disorders. 

 

Einthoven was awarded the Nobel Prize in Physiology or Medicine for inventing the 

first practical system of electrocardiography in 1924. He died on 29 September, 1927 

in Leiden, Netherlands. 

**** 
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Willem Johan Kolff  
Author: Ms Heer Thosani 

 

Willem Johan Kolff, born on February 14, 1911 in Leiden, Netherlands, was a pioneer 

of haemodialysis as well as artificial organs. Kolff studied medicine at Leiden 

University and Groningen University. In 1946, he obtained a PhD degree at University 

of Groningen on haemodialysis.  

 

His first patient was a man, 

slowly dying of chronic kidney 

failure. This prompted Kolff to 

perform research on artificial 

renal function replacement. He 

also organized the first blood 

bank in Europe in 1940. His 

first prototype dialyzer was 

developed in 1943, built from 

orange juice cans, used auto 

parts, and sausage casings. In 

1945, he successfully treated 

his first patient from kidney 

failure using his haemodialysis 

machine.  

 

At Brigham and Women's Hospital, he developed the first artificial kidney, the Kolff 

Brigham Artificial Kidney, and later the Travenol Twin-Coil Artificial Kidney. He was 

involved in the development of the artificial heart and was Robert Jarvik's inspiration.  

 

Kolff is considered to be the Father of Artificial Organs, and is regarded as one of the 

most important physicians of the 20th century. He obtained more than 12 honorary 

doctorates and 120 international awards. He died on February 11, 2009. 

**** 
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William T. Bovie 
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William T. Bovie was an American 

scientist and inventor. He is 

credited with conceptualizing the 

field of biophysics and with 

inventing a modern medical 

device known as the Bovie 

electrosurgical generator. 

 

Before Bovie's discovery, it was 

known that electric current above 

certain frequencies could cut tissue 

without inducing muscular 

contraction. He used this 

knowledge to create his electro-

surgical device and he first 

employed it in neurosurgical cases 

in 1926. 

 

The Bovine unit passes high-

frequency alternating current into 

the body allowing the current to cut or coagulate. Even today, this basic device 

remains a fundamental tool in the practice of surgery. 

 

This concept of electrosurgery uses radio frequency (RF) current to heat the tissue by 

RF-induced intracellular oscillation of ionized molecules. When the temperature 

reaches 60 degrees, cell death occurs. If tissue is heated to 60–99 degrees, protein 

coagulation occurs. If it reaches 100 degrees, explosive vaporization takes place. 

 

Bovie is known as the founder of the field of biophysics. He received the John Scott 

Medal in 1928 for his development of the electrosurgical device. 

**** 
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Wilson Greatbatch was an American 

engineer, philanthropist and 

pioneering inventor. He was born on 

September 6, 1919 in Buffalo, New 

York. He graduated with a B.E 

in electrical engineering from Cornell 

University in 1950 and received a 

master's degree from the University 

of Buffalo in 1957. 

 

Greatbatch developed the first 

implantable cardiac pacemaker, a 

major medical breakthrough, that 

saved millions of lives. In 1956, he 

inadvertently fitted a wrong-size 

resistor into an oscillator he was 

building to record heartbeats, 

causing the device to emit intermittent electrical pulses that replicated heartbeats. This 

incident sparked his idea for the pacemaker, which he patented in 1962. 

 

His original pacemaker (with a battery life of two years) was first implanted in a 

human in 1960, but by 1972, he had extended the battery life to 10+ years by using the 

lithium-iodide cell, that he manufactured. It is now the standard cell for pacemakers, 

having the ideal features needed. 

 

He held more than 325 patents and was a member of the National Inventors Hall of 

Fame and a recipient of the Lemelson–MIT Prize and the National Medal of 

Technology and Innovation (1990). He died at the age of 92 on September 27, 2011. 

**** 
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Yuan-Cheng Fung  
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Yuan-Cheng "Bert" Fung, born on September 15, 1919 in Jiangsu, China, was an 

American bioengineer. He is regarded as a founding figure of bioengineering, tissue 

engineering, and the "Founder of Modern Biomechanics".  

 

He earned a bachelor's degree in 

1941 and a master's degree in 1943 

from the National Central 

University, and earned a Ph.D. 

from the California Institute of 

Technology in 1948.  

 

He is the author of numerous 

books including Foundations of 

Solid Mechanics, Continuum 

Mechanics, and a series of books on 

Biomechanics. He is also one of the 

principal founders of the Journal of 

Biomechanics. In 1972, Fung 

established the Biomechanics Symposium under the American Society of Mechanical 

Engineers. This became the annual Summer Bioengineering Conference. Fung and 

colleagues were also the first to recognize the importance of residual stress on arterial 

mechanical behaviour.  

 

Fung's famous exponential strain constitutive equation for preconditioned soft 

tissues is given in the picture attached. Materials that follow this law are known 

as Fung-elastic.  

 

He has received numerous awards including National Medal of Science, 2000. Fung 

died in San Diego, California, aged 100, on December 15, 2019. 

**** 
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Biosense Webster Inc 
Author: Preet B. Hirapara 

 

It was 1966 when Johnson & Johnson 

acquired Webster Laboratories, where 

it came to be known as Biosense 

Webster. Company was founded in 

1970 by Will Webster, now widely 

recognized for its global leadership in 

facilitating the diagnosis and treatment 

of Cardiac Arrhythmias. It is a of 

Johnson & Johnson headquartered in 

Irvine (California, United States). 

Biosense Webster developed the first 

successful deflectable tip catheter by 

practical innovation of Will Webster. 

 

It has announced the execution of 

strategic collaboration agreements with 

two leading global imaging companies, 

GE Healthcare and Siemens Healthcare. 

The announcement was made during 

the Heart Rhythm Society’s (HRS) 33rd Annual Scientific Sessions. HRS 2012, the 

largest global conference for electrophysiologists. 

 

Frost & Sullivan selected company as the recipient of its 2006 Excellence in Technology 

Award in the Cardiac rhythm management market for its longstanding commitment 

to developing clinically safe and complete cardiac ablation systems.  

The company is known for its exceptional technologies in the electrophysiology (EP) 

diagnostic, therapeutic and electroanatomic cardiac mapping industry.  

 

**** 
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GE Healthcare 
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GE Healthcare is a subsidiary of 

General Electric an American 

multinational conglomerate 

incorporated in New York and 

headquartered in Chicago (Illinois, 

USA). It was incorporated in 

September 28, 1994 and operates in 

more than 100 countries. Kieran 

Murphy is CEO of the company. 

 

The company is a manufacturer 

and distributor of diagnostic 

imaging agents and 

radiopharmaceuticals for imaging 

modalities that are used in medical 

imaging procedures. It also offers dyes that are used in magnetic-resonance-imaging 

procedures and also manufactures medical diagnostic equipment including CT image 

machines.  

It develops Health technology for products and services that include medical imaging, 

electronic medical records, medical diagnostics, patient monitoring systems and 

biopharmaceutical manufacturing. 

It has also record of delivering high impact healthcare innovation: 

•1st Handheld pocket-sized colour ultrasound 

•1st Mammography device that puts women in control 

•1st Commercial CT scanner 

 

GE Healthcare also consists of primary business units as: 

Detection and Guidance Solutions (DGS), Healthcare Digital, Magnetic Resonance 

(MR), Molecular Imaging & Computed Tomography (MICT), Surgery, Ultrasound 

(US), etc. 

**** 
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Hindustan Syringes & Medical Devices Ltd. (HMD) 
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HMD, founded in 1957 

(officially inaugurated on 4th 

Jan 1959) by Narindra Nath, is 

one of the first biomedical 

companies founded in India. It 

also claims to be the first 

company in the world to 

launch a comprehensive range 

of sizes of Auto-Disable 

Syringes for the curative 

segment. 

 

HMD started with 

manufacturing of Glass 

Syringes in 1959 and 

subsequently added other 

products such as Surgical Blades in 1971, Single Use Syringes in 1986, Single use 

needle in 1987, Cannula manufacturing in 1989, Scalpvein Infusion Sets in 1991, I.V 

Cannulas in 1992, Auto Disable Syringes in 2001, Vacuum Blood Collection Tubes in 

2007, Blood Collection Needles in 2008 and safety I.V Cannulas in 2014 to its product 

range. 

 

At Faridabad, HMD has a fully integrated plant spread over 2 sites of 12 acres and 5.5 

acres. The plant has been set up with a capital investment of over $60 million USD and 

enhanced for a production capacity of 4 billion plus units p.a. of disposables. It has 7 

plants and in different locations in South Asia and a strong network of 4,500 dealers 

spread across India. Their markets include USA, Europe, India, the Middle East, 

Africa and South-East Asia.  

**** 
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Medtronic 
Author: Preet B. Hirapara 

 

Medtronic is an American Irish-

domiciled medical device company 

headquartered in Dublin, Ireland. It 

was founded at Minneapolis 

(Minnesota, U.S) in 1949 as a medical 

equipment repair shop by Earl Bakken 

and Palmer Hermundslie. 

 

The Company operates in four units: 

Cardiac and Vascular Group, 

Minimally Invasive Technologies 

Group, Restorative Therapies Group 

and Diabetes Group.  

The Cardiac and Vascular Group 

segment includes Cardiac Rhythm & 

Heart Failure, Coronary & Structural 

Heart and Aortic & Peripheral Vascula. 

Its Minimally Invasive Technologies 

Group segment includes Surgical 

Solutions and Patient Monitoring and Recovery. Its Restorative Therapies Group 

segment includes Spine, Neuromodulation, Surgical Technologies and 

Neurovascular. Its Diabetes Group segment includes Intensive Insulin management, 

Non-Intensive Diabetes Therapies and Diabetes Services & Solutions.  

 

It has also created History Of innovation in various fields, here are some of its 

highlights: 

•Creating 1st Battery-operated, External Pacemaker. 

•Introducing the world's smallest Implantable Spinal cord Stimulator. 

•Launching MAZOR X Stealth Edition System for ROBOTIC-ASSISTED Spine 

surgery, etc. 

**** 
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Panacea Medical Technologies Pvt Ltd. 
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Panacea Medical, founded in 1999 

by GV Subrahmanyam, is the only 

radiotherapy equipment 

manufacturer in Asia. 

Headquartered in Bangalore, it is a 

developer, manufacturer and 

healthcare service provider of 

radiotherapy and radiology 

equipment for the diagnosis and 

treatment of cancer. 

 

Panacea's radiotherapy machines 

are installed in 55+ Indian 

hospitals. Their tele-cobalt 

radiotherapy unit Bhabhatron II, developed in collaboration with Bhabha Atomic 

Research Center was gifted by the Government of India to Malawi, Kyrgyzstan, 

Kenya, Madagascar, which has helped the hospitals to treat over 100,000 cancer 

patients. 

 

It has received various awards including: 

• Ujjwala Udyami Prashasti 

• Best Innovation in Healthcare 

• D L Shah National Commendation 

• India SME Excellence etc. 

 

Panacea has more than 100+ installations all over the world and its 70+ Radiotherapy 

machines are commercialized in South & South- East Asia and East & West Africa. 

This has helped their hospitals to treat over 200,000+ cancer patients. Their machines 

can treat about 70-100 patients in a day and the machine's lifetime cost is 50-60% lower 

than that of the foreign players. 

**** 
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Perfint Healthcare Pvt. Ltd.  
Author: Ms Heer Thosani 

 

Founded in 2005, as Perfint 

Engineering Services, it started 

off by doing research and 

development for medical 

equipment firms. In late 2007, 

Accel Partners and IDG 

Ventures India Advisors Pvt. 

Ltd invested $3.5 million in the 

company that was renamed 

Perfint Healthcare. Its new focus 

was on developing products. It 

currently develops Medical 

Technology that connects 

Robotics & Image Processing 

with application in 

Interventional Oncology & Pain Care.  

 

Perfint’s Robotic solutions for image guided interventional procedures like biopsy, 

drug delivery, ablation, drainage, fine needle aspiration and varied pain care 

procedures for both cancerous and non-cancerous pain. Its products include: 

• MAXIO: Image-guided, physician controlled stereotactic accessory to a Computed 

Tomography (CT) system. 

• ROBIO EX: CT & PET-CT guided robotic positioning system that assists with fast 

and accurate tumor targeting and tool placement. 

• NAVIOS: Computer based, workflow assistance solution, for CT guided 

percutaneous ablation procedures.  

 

Perfint has 2 plants, one in India and another in USA. Its products are CE marked and 

installed at some of the world’s top hospitals. 

**** 
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Polymed Medical Devices 
Author: Ms Heer Thosani 

 

Poly Medicure Ltd was 

conceived and established 

in 1995 by a group of 

engineers and 

technocrats and began 

manufacturing in the year 

1997. Mr. Jugal Kishore 

Baid is the founder of 

Polymed and Mr. 

Himanshu Baid is the CEO, 

MD, and Managing 

Director of the company. 

 

Polymed has 8 

manufacturing facilities 

across the world - 5 

manufacturing facilities in India and 3 facilities overseas in Italy, China and Egypt. 

The company offers more than 125 products in the range of infusion devices 

anaesthesia devices, gastroenterology products, blood administration sets, oncology 

products; urology products, catheters and dialysis products. Polymed has also 

announced an Academic Initiative in collaboration with Infusion Nurses Society, 

India on nursing practices for good nursing care. 

 

It stands for its motto of Innovation, Safety and Quality and has been recognized as 

the "Medical Devices Company of the Year 2018" by the Department of 

Pharmaceuticals Ministry of Chemicals & Fertilizers, Government of India. It has been 

also recognized as the Largest Exporter of Medical Devices from India for six years in 

a row. 

**** 
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Radimage Healthcare India Pvt. Ltd.  
Author: Ms Heer Thosani 

 

Radimage Healthcare 

India Pvt. Ltd., an ISO 

certified company, started 

with a humble beginning 

in 1979 as Meditronix 

Corporation. It specialises 

in radiation detection, Quality Assurance, Protection, Dosimetry and many more 

practical applications for safe patient treatment. It serves Radiation Oncology, Nuclear 

Medicine, Radiology and many government nuclear establishments.  

 

It is one of the proprietary companies recognised from Government agency Atomic 

Energy Regulatory Board (AERB) for calibration of any kind of Radiation measuring 

equipment from any Imaging and treatment centre. It has a base of more than 1600 

satisfied users across the country.  

 

It has a range of products for Nuclear Medicine setups, including, 

Radiopharmaceutical Synthesisers, complete hotlab setup including Dose Calibrators 

and Thyroid Uptake Systems, Hotcells, Radiation Monitoring Instruments, Imaging 

Solutions, and a large variety of indigenously designed lead shielding products.  

 

Radimage, headquartered in Noida, distributes its products and services throughout 

India and across the globe. 

**** 
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Sahajanand Medical Technologies  
Author: Ms Heer Thosani 

 

Sahajanand Medical 

Technologies (SMT), founded 

by @Dhirajlal Kotadia in 1998, 

is a leading developer and 

manufacturer of minimally 

invasive coronary stent 

systems, with one of the 

broadest product portfolios in 

the industry.   

 

True to its motto "Pledged to 

save millions", SMT develops 

affordable products in various 

categories like coronary 

intervention devices, including 

coronary stents and PTCA Balloon Dilatation Catheters, Structural Heart Devices, 

Peripheral intervention devices and more.  

 

With a presence in over 75 countries, SMT has achieved recognition from the 

Government of India for its tremendous contributions in the field of Cardiovascular 

healthcare. It has also led the development of innovative biodegradable polymer 

coating technology in coronary stent system. It has its offices in Russia, Poland, 

Germany, Austria, Switzerland, Ireland and Spain with its head office in Surat, India.  

 

SMT has received various awards and recognitions: 

• India Healthcare Excellence Award - By Frost and Sullivan 

• “Pride of India” award, Mauritius 

• National Award for Best Quality Medical Devices 

• Best Asian Healthcare Brand by Economic Times 

etc. 

**** 
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Skanray Technologies  
Author: Ms Heer Thosani 

 

Skanray Technologies, 

founded by @Vishwaprasad 

Alwa in 2007, is a leading 

international healthcare 

technology company 

specializing in High 

Frequency X-Ray Imaging 

Systems, Critical Care, Dental 

Care, Primary Healthcare & 

Telemedicine devices.  

 

Skanray presently has 80+ 

patents in various categories 

that cater to all facades of 

healthcare delivery including 

Diagnostic X-Ray systems, Surgical C-Arms, Dental Radiography Systems, Patient 

Monitoring Systems, Defibrillators, Critical Care Ventilators, Anaesthesia 

Workstations, ECG Machines, Central Nursing Systems and more.  

 

It has a track record of over 100,000 installations. In 2012, it acquired medical 

equipment business of Larsen & Toubro (L&T) through its fully owned subsidiary 

Skanray Healthcare.  

 

Skanray is a globally certified Medical Equipment Manufacturer from India in the 

field of Diagnostic Medicine and Critical Healthcare. It has dedicated design teams in 

Europe and India, coupled with worldwide manufacturing facilities in India, Italy, 

and Latin America. Skanray's facilities in India house the Manufacturing, Design & 

Development, Quality Control and Quality Assurance teams. 

 

**** 
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Transasia Bio-Medicals Ltd. 
Author: Ms Heer Thosani 

 

Established in 1979 by Suresh 

Vazirani, as a small marketing 

firm for few imported 

diagnostic equipments, 

Transasia Bio-Medicals is now, 

India’s largest In-vitro 

Diagnostic (IVD) Company. Its 

motto is to provide 'customer 

service of the highest quality’. It 

is recognized as India’s top 

manufacturer and exporter of 

diagnostic instruments and 

reagents in over 100 countries. 

It is the first Indian company to 

manufacture and export blood 

analysers and reagents. 

 

Suresh started Transasia with only Rs 1 lakh, which he borrowed from a friend. Over 

the years, Transasia has grown into a Rs 1,000 crore company which offers products 

and solutions in biochemistry, haematology, coagulation, ESR, immunology, 

urinalysis, critical care, diabetes management, microbiology and molecular 

diagnostics. 

 

Transasia has over 45,000 installations across India and exports products to countries 

like Italy, Germany, France, Australia, China, Turkey, USA, Latin America, Africa, 

Russia, Middle East, SAARC & Asia. Their target audience is pathologists, clinicians, 

lab technologists, and technicians. Transasia follows a simple strategy: AIM - 

Affordable, Innovative and ‘Make in India’ products. 

**** 
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Trivitron Healthcare  
Author: Ms Heer Thosani 

 

Trivitron, founded in 1997 by 

Dr. GSK Velu, is the largest 

wholesale distributor and 

after-sales support provider of 

medical equipment and 

devices in India. It has 

established tie-ups with 

medical technology leaders, 

thus, becoming the largest 

medical technology company 

of Indian origin catering over 

20 medical specialties across 

the globe. 

 

The Trivitron Medical 

Technology Park is South Asia's first state-of-the-art medical technology 

manufacturing facility. With 13 USFDA, CE certified manufacturing facilities, 

supported by several R&D tie-ups, Trivitron holds the record of 50,000+ installations 

across the globe.  

 

It is the largest Indian Medical Technology Company in the world with over 100 Years 

of combined manufacturing experience, 9 manufacturing facilities located in India, 

Turkey and Finland. It has joint ventures with Japan's Hitachi-Aloka Medical Ltd and 

Spain's Biosystems SA. 

 

Trivitron leads innovation in the fields of New-born Screening, In-Vitro Diagnostics, 

Imaging & Radiology, Radiation Protection, Critical Care and Operating Room 

Solutions. It manufactures and distributes medical technology products to 180 

countries.  

**** 
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Ms. Heer Thosani was born in Mumbai, Maharashtra in 2002. 

She is currently pursuing her Bachelor of Technology (B. Tech) 

in Biomedical Engineering from Dwarkadas J. Sanghvi College 

of Engineering, Mumbai and will graduate in the year 2023. 

She plans to pursue her Master’s degree from Germany. 

 

She likes learning new things, especially related to technology. 

She developed an interest in biomedical after learning about 

all the medical wonders that biomedical engineers 

manufacture. She saw it as an opportunity to develop new 

technologies and give back to the society. India’s healthcare 

sector has a long way to go and she hopes that she can help improve it. 

 

MS. Suchitra Mahesuni was born in Mumbai, Maharashtra in 1999. 

She is currently pursuing Bachelor in Technology (B. E) in Biomedical 

Engineering from YTIET, Mumbai and will graduate in year 2021. 

She is very curious & enthusiastic to learn and adopt new technologies 

regarding biomedical field. She gives priority to explain each and 

every device so that it is easy to perceive. She has a passion in 

designing concepts to medicine, biology for healthcare purposes. 

Biomedical engineering is booming career in health, technology, field 

of medicine, she would contribute her best to make it vast. 

 

 

Mr. Adil Parmar is a 20-year-old student who resides in Mumbai. He is 

currently doing B.E Biomedical Engineering from DJSCE, Mumbai, and will 

graduate in 2022. An active and motivated learner, who is always ready to 

acquire new skills and gain new experiences. He is well equipped with 

interpersonal and communication skills. Adil is also a good writer and enjoys 

creating engaging write-ups as a leisure activity. 

He chose the captivating field of Biomedical Engineering as a career option 

because of his interest in biological sciences and healthcare delivery. Medical 

Instrumentation and Medical Imaging are his favourite subjects. Adil aims 

to contribute to the healthcare industry by innovating new technologies and upgrading the existing ones, 

hence enhancing the quality of medical services. 

 

 

Ms Preet Hirapara is a 19-year-old student who resides in Mumbai. She is 

currently pursuing her Bachelor of Technology (B. Tech) in Biomedical 

Engine ering from Dwarkadas J. Sanghavi College of Engineering, 

Mumbai and will graduate in year 2023. 

She is hard working who always find to acquire new skills, knowledge 

and gain new experiences. She is a good writer and enjoys creating, 

editing write-ups. 

She developed her interest in biomedical field as career option because of 

her interest in medical field and healthcare devices.  Her aim is to 

contribute more to this vast growing healthcare sector by her innovations. 

  


