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ABSTRACT

This report provides an overview of my internship at Kauvery Hospital, Chennai
from June 2" ,2023 to June 9" ,2023.

The hospital training internship experience is summarised in this paper. | had the
chance to close the gap between academic understanding and real-world
application in the healthcare industry during this internship. In order to obtain
insight into the operational requirements and difficulties encountered in the

clinical setting, the experience required collaboration with healthcare experts.

This report details the journey and provides a thorough analysis of how the
internship affected academic and professional development. It emphasises the
value of hands-on experience in a medical setting for biomedical engineering
students, highlighting the crucial role internships play in forming future careers

and advancing patient care and healthcare technologies.
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INTRODUCTION

The contents below summarize the learning experience that | was lucky to gain in
my hospital internship training at Kauvery Hospital, Chennai in the month of June,
2023. Kauvery Hospital, with its cutting-edge technology, infrastructure and patient-
centric care, was the ideal place for me to gain a lot of exposure and hands-on

training with a wide expanse of medical devices.



Intensive Care Unit (ICU)

Offering life-saving care to patients in critical condition, the Intensive Care Unit (ICU)
is a key component of the modern healthcare system. It is a specialised department
located inside of hospitals that was carefully planned to offer patients battling life-
threatening illnesses or requiring close post-operative monitoring round-the-clock
and intensive care. The ICU, with its cutting-edge equipment that continuously
monitors vital signs including heart rate, blood pressure, and oxygen levels, is
fundamentally associated with enhanced monitoring and treatment. With the use of
this real-time data, healthcare practitioners can quickly spot changes in a patient's

condition and make quick decisions that may be crucial to the patient's rehabilitation.

The presence of highly skilled and specialised medical staff is a defining feature of
the ICU. Along with specialised nurses, respiratory therapists, and chemists, it
houses intensivists, critical care doctors who are experienced in handling complex
medical situations. These experts are skilled at handling complex medical situations,
dispensing specialised drugs, and managing cutting-edge life-support systems like
ventilators. The patient population in the ICU is varied, including people recovering
from major procedures like cardiac bypass surgery or organ transplants as well as
people dealing with serious illnesses, traumatic injuries, or life-threatening disorders
like sepsis. Each patient's care plan is painstakingly customised to meet their

specific medical requirements and circumstances.

Modern medical technology is used for life-saving procedures in the intensive care
unit (ICU). These interventions cover a wide range of medical procedures, such as
extracorporeal membrane oxygenation (ECMO) for severe heart and lung failure,
continuous renal replacement therapy (CRRT) for kidney support, and mechanical
ventilation to help with breathing. When a patient's vital organs are impaired, these
devices provide essential support. The ICU values the mental health of patients and
their families in addition to its technical capabilities. Many ICUs place a high priority
on family-centered care, creating a welcoming setting where loved ones can stay
close to the patient, keep tabs on the patient's health, and get emotional support

when things go tough.



Figure 1.1: Intensive Care Unit (ICU)




Patient Monitor

A patient monitoring device, alternatively referred to as a vital signs monitor or
medical monitor, holds a pivotal role within healthcare settings by consistently or
periodically tracking a patient's crucial physiological indicators. These specialized
devices are meticulously crafted to furnish healthcare professionals with real-time
information, empowering them to evaluate a patient's health condition and make
informed clinical judgments. Typically, patient monitors measure and exhibit vital
signs, encompassing heart rate, blood pressure, respiratory rate, temperature, and
oxygen saturation levels (SpO2). Moreover, advanced monitors may offer additional
data points, such as electrocardiogram (ECG) waveforms, end-tidal carbon dioxide

(EtCO2) levels, and invasive blood pressure measurements.

Figure 2.1: Patient Monitor



Physiological monitoring is essential for five distinct categories of patients:

1. Patients with compromised physiological regulatory systems, such as individuals
experiencing respiratory depression due to drug overdose or anaesthesia.

2. Patients exhibiting signs of potentially life-threatening conditions, such as those
presenting with symptoms suggestive of an acute myocardial infarction (heart attack).

3. Patients who are at a heightened risk of developing life-threatening conditions, including
individuals immediately post-open-heart surgery or premature infants with underdeveloped
heart and lung function.

4. Patients in a critical physiological state, such as those dealing with extensive trauma or
experiencing septic shock.

5. Expectant mothers and their infants during the labour and delivery process, where
continuous monitoring is crucial to ensure the well-being of both mother and child

These monitors typically consist of several components, each serving a specific function in
providing comprehensive patient data. Here are the key components of a typical patient

monitor:

Display Screen: The monitor features a high-resolution screen where vital signs and other data

are presented graphically and numerically for healthcare professionals to review.

User Interface: This component allows healthcare providers to interact with the monitor,

adjusting settings, configuring alarms, and accessing patient data.

Physiological Sensors: These sensors are attached to the patient and are responsible for
collecting data. Common sensors include ECG (electrocardiogram) electrodes, SpO2 (oxygen

saturation) probes, blood pressure cuffs, temperature probes, and respiratory rate sensors.

Central Processing Unit (CPU): The CPU processes the data collected by the sensors,

calculates various parameters, and displays the results on the screen.



Memory and Data Storage: Many patient monitors have built-in memory or the capability to
store patient data and trends over time, which can be crucial for tracking a patient's progress or

reviewing historical information.

Alarm System: Patient monitors include an alarm system that can alert healthcare providers to

critical changes in the patient's vital signs. Alarms can be audible, visual, or both.

Printer or Data Export: Some monitors have built-in printers or the ability to export data to

external devices, enabling the creation of hard copies of patient records or electronic storage.

Battery or Power Supply: Patient monitors often have built-in batteries to ensure continuous

monitoring in the event of a power outage or during patient transport.

Communication Port: This component allows the monitor to interface with hospital information

systems, electronic health records, or other devices for seamless data sharing and integration.

Stand or Mounting System: Patient monitors are typically mounted on stands with adjustable

height and viewing angles for ease of use by healthcare professionals.

Optional Modules: Some monitors come with optional modules that can expand their
capabilities, such as capnography for monitoring CO2 levels, invasive blood pressure

monitoring, or cardiac output measurement.

These components work in harmony to provide a comprehensive picture of a patient's
physiological status, enabling healthcare providers to make informed decisions and provide
timely care. The specific features and components of a patient monitor can vary depending on

the model and intended use.



Defibrillators

Defibrillators, life-saving medical devices, are instrumental in treating dangerous cardiac
arrhythmias like ventricular fibrillation and tachycardia. These irregular heart rhythms can
disrupt the heart's ability to pump blood effectively, potentially leading to cardiac arrest.
Defibrillators work by delivering an electric shock to the heart, momentarily stopping chaotic
rhythms and allowing the heart's natural pacemaker to restore a regular heartbeat. There are
two primary types of defibrillators: Automated External Defibrillators (AEDs), designed for use
by laypeople and often found in public places, and Manual Defibrillators, used by medical

professionals in healthcare settings.

The importance of defibrillators in cardiac emergencies cannot be overstated. In cases of
sudden cardiac arrest, prompt defibrillation is critical. Each minute without defibrillation reduces
the chances of survival. AEDs in public locations enable bystanders to respond swiftly and

effectively, significantly increasing the odds of survival until professional.

Figure 3.1: Defibrillator



medical help arrives. These devices have played a transformative role in saving lives by

empowering individuals to take action during emergencies.

Accessible training in defibrillator use is essential to ensure that individuals can confidently

respond during cardiac emergencies. Many organizations and institutions offer CPR and AED

training courses, equipping people with the skills needed to provide timely assistance.

Defibrillators, whether in public spaces or healthcare settings, serve as vital tools, offering hope

and a lifeline to those facing life-threatening heart rhythm disturbances. Their presence

underscores their crucial role in modern emergency medical care, enhancing the chances of

survival for those in critical need.

The main components of a typical defibrillator include:

1.

Control Panel/User Interface: This is where healthcare professionals or trained users
interact with the defibrillator. It includes buttons or a touchscreen for setting energy

levels, charging, and delivering shocks.

Display Screen: The screen provides real-time information about the patient's heart
rhythm, charging status, and prompts for delivering a shock. It helps guide the user

through the defibrillation process.

Electrode Pads or Paddles: These are the components that come into direct contact
with the patient's chest. The electrode pads are typically attached to the patient's skin,
while paddles are handheld and applied directly to the chest. They deliver the electric
shock to the heart.

Battery: Defibrillators are powered by batteries, which can be rechargeable or
disposable. It's essential that the device has a reliable power source to ensure it

functions when needed.

Capacitors: Capacitors store and release the electrical energy required for the shock.
The control panel allows the user to charge the capacitors to the appropriate energy level

before delivering a shock.

Circuitry and Electronics: These internal components manage the charging and
discharge of the capacitors, analyze the patient's heart rhythm, and provide feedback
and guidance to the user.



7. Sensors: Some defibrillators may have sensors that monitor the patient's skin
impedance or electrode contact to ensure proper electrode placement and electrical

conduction.

8. Alarms and Indicator Lights: These provide visual and audible cues to alert the user to
critical information, such as when to clear the patient before delivering a shock or if there

is a malfunction.

9. Self-Test and Diagnostic Features: Many modern defibrillators include self-test and
diagnostic features to ensure the device is functioning correctly. Regular self-tests help

maintain the device's reliability.

10.Data Recording and Transfer: Some defibrillators can record and store data related to
the defibrillation process, which can be useful for later review or inclusion in the patient's
medical record. They may also have data transfer capabilities to share information with

electronic health record systems.

11.Patient Cables and Connectors: These components connect the electrode pads or
paddles to the defibrillator. They need to be securely attached to ensure proper electrical

conduction.

12.Carrying Case or Cart: Portable defibrillators often come with a carrying case or cart for

easy transport and storage.



Ventilator

Ventilators, complex medical devices, are instrumental in aiding individuals with compromised
respiratory function to breathe effectively. These machines are a lifeline in emergency rooms,
surgical procedures, and critical care units, ensuring precise delivery of oxygen and removal of
carbon dioxide to maintain adequate ventilation. This overview explores the critical aspects of

ventilators and their indispensable role in healthcare.

Types and Modes: Ventilators come in various types, including invasive mechanical ventilators
and non-invasive options. These devices offer different ventilation modes, such as volume-
controlled and pressure-controlled ventilation, adapting to the patient's specific needs and

conditions.

Monitoring and Safety: Ventilators incorporate advanced sensors to continuously monitor vital
parameters like tidal volume and oxygen levels. Alarms ensure prompt responses to changes in

patient condition or equipment issues.
Versatile Application: Ventilators are versatile, serving in intensive care units, operating

rooms, and during ambulance transport. They are essential in managing a spectrum of

respiratory conditions, contributing significantly to patient care and outcomes.

10



Figure 4.1: Ventilator
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Digital Radiography

Digital radiography (DR) equipment has ushered in a significant transformation in the realm of
medical imaging, supplanting traditional film-based radiography. This technology boasts
numerous advantages, including improved image quality, swift image availability, and
streamlined workflow efficiency, which have collectively elevated its role in modern healthcare.
1. Transition from Conventional Radiography:

Digital radiography represents a departure from conventional radiography, which relied on X-ray
film. In DR, X-ray images are swiftly and electronically converted into a digital format, negating
the need for time-consuming film processing. This not only accelerates image acquisition but
also permits immediate interpretation and seamless sharing within healthcare systems.

2. Enhanced Image Quality and Safety:

Digital radiography excels in image quality. These digital images can be manipulated,
enhanced, and closely examined, facilitating more accurate diagnoses. Furthermore, DR
systems often yield images with reduced radiation exposure for patients, enhancing safety.

3. Instant Access to Images:

DR offers instant access to images following acquisition, a crucial advantage in emergency
scenarios where prompt diagnosis and treatment decisions are paramount.

4. Workflow Streamlining:

The adoption of digital radiography streamlines radiology department workflows. It eliminates
the necessity for film storage, reduces time spent on manual film processing, and simplifies the
retrieval and comparison of previous images, boosting overall efficiency.

5. Efficient Storage and Archiving:

Digital images can be conveniently stored and archived within electronic health records (EHRSs)
or picture archiving and communication systems (PACS), simplifying record-keeping, retrieval,
and sharing among healthcare professionals.

6. Varieties of Digital Radiography:

Digital radiography comprises two primary types: Computed Radiography (CR), which employs
reusable imaging plates, and Direct Radiography (DR), using digital detectors for direct image
capture.

7. Diverse Applications:

12



Digital radiography finds applications across various medical disciplines, including general
radiology, orthopedics, dentistry, and veterinary medicine. It aids in diagnosing conditions
spanning bone fractures, dental issues, and the detection of tumors or internal injuries.

8. Ongoing Advancements:

The field of digital radiography continues to evolve, with ongoing enhancements in detector
technology, image processing, and integration with artificial intelligence (Al) for automated
image analysis and interpretation.

In sum, digital radiography equipment has redefined medical imaging through improved quality,
swift availability, and efficiency. It has become an integral component of modern healthcare,
facilitating precise diagnosis while minimizing radiation exposure. As technology advances,

digital radiography is poised to play an even more prominent role in the healthcare landscape.

Figure 5.1: Digital radiography equipment Figure 5.2: Portable DR
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Computed Tomography (CT Machine)

The Computed Tomography (CT) machine, also known as a CT scanner or CAT scan, has
reshaped medical imaging with its ability to create detailed cross-sectional images of the human
body using X-ray technology. This versatile device is indispensable in modern medicine for
diagnosing a wide range of conditions, including fractures, tumours, and vascular abnormalities.

The key aspects of CT machines:

1. Imaging Principles:
o CT machines use X-rays from multiple angles to create cross-sectional images of the
body.
o Detectors measure the emerging X-rays, and computer algorithms generate detailed
slices of the scanned area.
2. Diverse Applications:
o CT scans are applied across various medical fields, aiding in the diagnosis of diverse
conditions.
o Their versatility extends to radiology, oncology, neurology, cardiology, and orthopedics.
3. Types of CT Scanners:
e CT machines come in various types, including single-slice, multi-slice (MDCT), and spiral
CT scanners.
o [Each type serves specific clinical purposes, with MDCT and spiral scanners offering
faster scans and improved image quality.
4. Components of a CT Machine:
o Essential components include the X-ray tube, detectors, gantry, patient table, and
computer system.
e The gantry rotates around the patient during the scan, while the patient table moves
through the gantry.
5. Rapid Imaging and Low Radiation Doses:
e CT machines provide rapid image acquisition, facilitating swift diagnoses.
e Ongoing technological advancements have led to reduced radiation doses without
compromising image quality.
6. 3D Imaging and Interventional CT:
e« Modern CT machines can create 3D reconstructions, aiding in surgical planning and

guiding minimally invasive procedures.

14



7. Evolving Technology:
o CT imaging continues to advance, with ongoing improvements in image quality, scan

times, and patient comfort.

Figure 6.1: CT Machine
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Magnetic Resonance Imaging (MRI)

Magnetic Resonance Imaging (MRI) is a groundbreaking medical imaging technology that
utilizes magnetic fields and radio waves to create precise and detailed images of bodily tissues
and structures. This non-invasive approach distinguishes it from X-ray-based imaging methods.

Below, we summarize and rephrase the key facets of MRI:
1. Imaging Principles:

« MRl relies on nuclear magnetic resonance, aligning hydrogen atoms within the body's
tissues using magnetic fields and radiofrequency pulses. It captures emitted signals to

construct detailed cross-sectional images.
2. Tissue Differentiation:

« MRI excels in distinguishing various soft tissues, making it particularly valuable for

imaging the brain, muscles, ligaments, and internal organs.
3. Types of MRI Machines:

« Various MRI machine types, such as open MRI and wide-bore MRI, offer specific benefits

to accommodate patient preferences and provide enhanced image quality.
4. Multidisciplinary Applications:

« MRI finds extensive applications across medical specialties, from neurology and
orthopedics to cardiology and oncology, aiding in the diagnosis of a wide array of medical

conditions.
5. Functional MRI (fMRI):

e Functional MRl is a specialized MRI variant used for brain mapping and cognitive

research, measuring changes in brain blood flow to understand neural activity.
6. MRI Contrast Agents:

e Contrast agents, usually gadolinium-based, can be employed to improve the visibility of

specific structures or abnormalities in MRI images.
7. Patient-Friendly and Safe:

« MRl is safe for patients as it doesn't involve ionizing radiation. However, patient

cooperation in remaining still during the procedure is vital for quality imaging.

16



8. Ongoing Advancements:

« MRI technology continually evolves with improvements in imaging techniques, software,
and hardware, promising better image quality, shorter scan times, and enhanced patient

comfort.

Figure 7.1: The view of the MRI machine from the control console
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Electrocardiogram (ECG)

The Electrocardiogram, commonly known as ECG or EKG, is a pivotal diagnostic tool in
cardiology. This non-invasive procedure records the heart's electrical activity, unveiling crucial
information about its rhythm, rate, and overall function. Below, we provide a concise summary

and rephrased insights into the significance of ECG in contemporary medicine.
1. Capturing Electrical Signals:

« An ECG involves attaching electrodes to the skin's surface, typically on the chest and

limbs, to detect the heart's electrical impulses.
2. Visualizing Heart Rhythms:

o ECG records are presented graphically, displaying a sequence of waves and complexes,

with each component corresponding to a specific phase of the cardiac cycle.
3. Diagnostic Utility:
o ECGs find extensive clinical use:
e In routine health check-ups to proactively detect irregularities.
o For diagnosing heart arrhythmias (irregular rhythms) like atrial fibrillation.

e Inidentifying signs of reduced blood flow to the heart muscle (ischemia) and heart

attacks.
e Monitoring cardiac health in surgery, recovery, and critical care settings.
4. Interpreting ECG Waveforms:

e Medical professionals, particularly cardiologists and electrophysiologists, analyze ECGs
to assess heart rate, rhythm regularity, conduction abnormalities, chamber issues, and

medication effects.
5. Holter and Event Monitoring:

o Holter and event monitors are portable devices that provide continuous or intermittent

ECG recordings, valuable for detecting sporadic arrhythmias and assessing symptoms.

18



Figure 8.1: ECG Machine

Figure 8.2: Lead placements
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Dialysis Machine

Dialysis machines are vital medical devices that step in when the kidneys are unable to perform
their essential function of filtering waste products and excess fluids from the blood. They are
central to the field of nephrology and serve as a lifeline for individuals with compromised kidney
function. This overview explores the core components and functions of dialysis machines and

underscores their critical role in contemporary healthcare.
1. Hemodialysis and Peritoneal Dialysis:
o Dialysis broadly falls into two categories: hemodialysis and peritoneal dialysis.

« Hemodialysis involves the external circulation of the patient's blood through a dialyzer,

an artificial kidney.

o Peritoneal dialysis, in contrast, employs the peritoneal membrane within the patient's

abdominal cavity for filtration.
2. Key Elements of Hemodialysis Machines:

« Hemodialysis machines consist of vital components, including a blood pump, dialyzer,

tubing sets, and a control unit.

e The process entails drawing the patient's blood, passing it through the dialyzer for

purification, and returning it to the patient.

3. The Hemodialysis Process:

e During hemodialysis, the patient's blood flows through one side of the dialyzer, while a

specialized dialysate solution flows through the other side.

« Semi-permeable membranes within the dialyzer facilitate the diffusion of waste products

and excess fluids from the blood into the dialysate.

4. Peritoneal Dialysis Machines:

o Peritoneal dialysis often involves the use of a peritoneal dialysis machine, known as a

cycler.

e The cycler automates the filling and draining of dialysate from the patient's abdomen,

enabling overnight treatments during sleep.

20



5. The Significance of Dialysis:

« Dialysis is indispensable for individuals facing end-stage renal disease (ESRD) or acute
kidney injury (AKI).

o Without dialysis, the body can accumulate toxins and experience harmful fluid

imbalances.
6. Dialysis Frequency:
o The frequency of dialysis varies based on the patient's condition and chosen modality.

« Hemodialysis may be required multiple times weekly, while peritoneal dialysis can be

daily or nightly.

Figure 9.1: Dialysis Machine
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Intra-aortic balloon pump (IABP)

The Intra-Aortic Balloon Pump (IABP) machine is a specialized medical apparatus that plays a
crucial role in supporting patients with compromised heart function. This sophisticated device is
used in cardiology and critical care to assist the heart in pumping blood more effectively when it

struggles to do so. Here, we highlight the key components, function, and significance of the
IABP machine in modern healthcare.

1. Operating Mechanism:

e The IABP machine works through counterpulsation.

« ltincludes a thin, flexible balloon catheter placed in the aorta, the body's primary artery.
2. Balloon Inflation and Deflation:

« The IABP machine rapidly inflates and deflates the aortic balloon in sync with the
patient's heartbeat.

o During the heart's relaxation phase (diastole), the balloon inflates, improving blood flow

to the coronary arteries.

e In the heart's contraction phase (systole), the balloon swiftly deflates, reducing resistance
and aiding blood ejection into the aorta.

3. Clinical Applications:
« |ABP machines are utilized in various clinical scenarios:

o Cardiogenic Shock: They stabilize patients with severe heart failure or heart
attacks.

e High-Risk Cardiac Procedures: During complex heart surgeries or interventions,
IABP support enhances cardiac stability.

o Bridge to Recovery or Transplant: IABP can serve as a bridge to recovery,

allowing the heart time to heal, or as a bridge to cardiac transplant.

4. Key Components:

22



o The IABP machine comprises essential elements, including the balloon catheter, a
control console for inflation and deflation timing, and monitoring systems ensuring

synchronization with the cardiac cycle.
5. Real-Time Monitoring:

o Continuous monitoring of arterial pressure and electrocardiogram (ECG) guides precise

adjustments to optimize cardiac support.

MAQUET

Figure 10.1: IABP Machine
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Conclusion

In summary, this report has offered a comprehensive exploration of critical medical
technologies, shedding light on their pivotal roles in healthcare. From patient monitors to
advanced imaging equipment, ECGs, dialysis machines, and the Intra-Aortic Balloon Pump

(IABP) machine, we've delved into their significance in diagnosis and treatment.

These cutting-edge tools empower healthcare professionals, ensuring precise data collection,
internal visualization, and physiological parameter assessment. They improve diagnostics and

elevate patient care, promising better outcomes.

As | reflect on this learning experience, I'm profoundly grateful for the opportunity to deepen my
understanding of these essential medical devices. The insights gained have not only enriched
my knowledge but also underscored the profound impact of technology on healthcare. | look
forward to the continual advancements that will shape the future of patient care, benefiting both

practitioners and those under their care.

24



2

References

https://www.healthywa.wa.gov.au/Articles/F |/Intensive-care-units-ICUs

https://www.nhlbi.nih.gov/health/defibrillators

https://www.nhlbi.nih.gov/health/ventilator

https://www.sciencedirect.com/topics/medicine-and-dentistry/digital-radiography

https://www.nibib.nih.gov/science-education/science-topics/computed-tomography-ct

https://www.nibib.nih.gov/science-education/science-topics/magnetic-resonance-imaging-

mri

https://www.hopkinsmedicine.org/health/treatment-tests-and-therapies/ intra-aortic-

balloon-pump-therapy

25




{ "type": "Document", "isBackSide": false }

