
“Administrative Medical Assisting”.

In Section 1 of this course you will cover these topics:
Medical Assisting:The Profession

Medical Science: History And Practice

Medical Law And Ethics

Communication:Verbal And Nonverbal

The Office Environment (Include Safety)

Telephone Techniques

Patient Reception

Appointment Scheduling

Office Facilities, Equipment And Supplies

Written Communication

Computers In The Medical Office

Topic : Medical Assisting:The Profession

Topic Objective:

At the end of the topic student will be able to understand:

 Tertiary care

 Secondary care

 Primary care

 Medical care delivery

 Health Care in Tribal Societies

 Health Care In Industrialized Countries

 Medical Assisting

Definition/Overview:

Medicine is the practice of maintaining and restoring human health through the study,

diagnosis, and treatment of patients whose death it is the discipline's ultimate concern to

avert. It has traditionally been regarded as both an art and a science: the term is derived from
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the Latin ars medicina meaning the art of healing. Whilst health science and biomedicine,

clinical medicine, surgery and research are together the very bedrock of contemporary

medicine, successful face-to-face relief of actual suffering resulting from disease and injury

continues to require the intangible application of human feeling and compassion, what is

referred to in English as "bedside manner."

Key Points:

1. Medical Assisting

Medicine is practiced within the medical system, which is a legal, credentialing and financing

framework, established by a particular culture or government. The characteristics of a health

care system have significant effect on the way medical care is delivered.

2. Health Care In Industrialized Countries

Most industrialized countries and many developing countries deliver health care though a

system of universal health care which guarantees health care for all through a system of

compulsory private or co-operative health insurance funds or via government backed social

insurance. This insurance, (in effect, a form of taxation) ensures the entire population has

access to medical care on the basis of need rather than ability to pay. The delivery systems

may be provided by private medical practices or by state owned hospitals and clinics, or by

charities.

3. Health Care in Tribal Societies

Most tribal societies but also some communist countries (e.g. China) and at least one

industrialized capitalist country (the United States) provide no guarantee of health care for

the population as a whole. In such societies, health care is available to those that can afford to

pay for it or have self insured it (either directly or as part of an employment contract) or who

may be covered by care financed by the government or tribe directly.

Transparency of information is another factor defining a delivery system. Access to

information on conditions, treatments, quality and pricing greatly affects the choice by

patients / consumers and therefore the incentives of medical professionals. While US health

care system has come under fire for lack of openness, new legislation may encourage greater
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openness. There is a perceived tension between the need for transparency on the one hand

and such issues as patient confidentiality and the possible exploitation of information for

commercial gain on the other.

4. Medical care delivery

Medical care delivery is classified into primary, secondary and tertiary care.

5. Primary care

Primary care medical services are provided by physicians or other health professionals who

have first contact with a patient seeking medical treatment or care. These occur in physician

offices, clinics, nursing homes, schools, home visits and other places close to patients. About

90% of medical visits can be treated by the primary care provider. These include treatment of

acute and chronic illnesses, preventive care and health education for all ages and both sexes.

6. Secondary care

Secondary care medical services are provided by medical specialists in their offices or clinics

or at local community hospitals for a patient referred by a primary care provider who first

diagnosed or treated the patient. Referrals are made for those patients who required the

expertise or procedures performed by specialists. These include both ambulatory care and

inpatient services, emergency rooms, intensive care medicine, surgery services, physical

therapy, labor and delivery, endoscopy units, diagnostic laboratory and medical imaging

services, hospice centers, etc. Some primary care providers may also take care of hospitalized

patients and deliver babies in a secondary care setting.

7. Tertiary care

Tertiary care medical services are provided by specialist hospitals or regional centers

equipped with diagnostic and treatment facilities not generally available at local hospitals.

These include trauma centers, burn treatment centers, advanced neonatology unit services,

organ transplants, high-risk pregnancy, radiation oncology, etc.

Modern medical care also depends on information - still delivered in many health care

settings on paper records, but increasingly nowadays by electronic means.
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Topic : Medical Science: History And Practice

Topic Objective:

At the end of the topic student will be able to understand:

 Chief complaint (CC)

 History of present illness

 Medications

 Past medical history

 Family history (FH)

 Review of systems

 History of medicine

 Development Of Clinical Medicine

 Genomics

 Practice of Medicine

Definition/Overview:

A complete medical evaluation includes a medical history, a systems enquiry, a physical

examination, appropriate laboratory or imaging studies, analysis of data and medical decision

making to obtain diagnoses, and a treatment plan. The components of the medical history are:

Key Points:

1. Chief complaint (CC):

Chief complaint (CC): the reason for the current medical visit. These are the 'symptoms.'

They are in the patient's own words and are recorded along with the duration of each one.
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2. History of present illness

History of present illness / complaint (HPI): the chronological order of events of symptoms

and further clarification of each symptom. Current activity: occupation, hobbies, what the

patient actually does.

3. Medications

Medications (DHx): what drugs the patient takes including prescribed, over-the-counter, and

home remedies, as well as alternative and herbal medicines/herbal remedies. Allergies are

also recorded.

4. Past medical history

Past medical history (PMH/PMHx): concurrent medical problems, past hospitalizations and

operations, injuries, past infectious diseases and/or vaccinations, history of known allergies.

5. Social history (SH)

Social history (SH): birthplace, residences, marital history, social and economic status, habits

(including diet, medications, tobacco, alcohol).

6. Family history (FH)

Family history (FH): listing of diseases in the family that may impact the patient. A family

tree is sometimes used.

7. Review of systems

Review of systems (ROS) or systems inquiry: a set of additional questions to ask which may

be missed on HPI: a general enquiry (have you noticed any weight loss, fevers, lumps and

bumps? etc), followed by questions on the body's main organ systems (heart, lungs, digestive

tract, urinary tract, etc).

8. History of medicine

The earliest type of medicine in most cultures was the use of empirical natural resources like

plants (herbalism), animal parts and minerals. In all societies, including Western ones, there
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were also religious, ritual and magical resources. In aboriginal societies, there is a large scope

of medical systems related to religious thinking, cultural experience, and natural resources.

The religious ones more known are: animism (the notion of inanimate objects having spirits);

spiritualism (here meaning an appeal to gods or communion with ancestor spirits);

shamanism (the vesting of an individual with mystic powers); and divination (the supposed

obtaining of truth by magic means). The field of medical anthropology studies the various

medical systems and their interaction with society, while prehistoric medicine addresses

diagnosis and treatment in prehistoric times. The practice of medicine developed gradually in

ancient Egypt, Babylonia, India, Sri Lanka, China, Greece, Persia, the Islamic world,

medieval Europe and early modern period in Persia (Rhazes and Avicenna), Spain (Abulcasis

and Avenzoar), Syria/Egypt (Ibn al-Nafis, 13th century), Italy (Gabriele Falloppio, 16th

century), England (William Harvey, 17th century). Medicine as it is now practiced largely

developed during the 19th and 20th centuries in Germany (Rudolf Virchow, Wilhelm Conrad

Rntgen, Robert Koch), Austria (Karl Landsteiner, Otto Loewi), United Kingdom (Edward

Jenner, Alexander Fleming, Joseph Lister, Francis Crick), New Zealand (Maurice Wilkins),

Australia (Howard Floery, Frank Macfarlane Burnet), Russia (Nikolai Korotkov), United

States (William Williams Keen, Harvey Cushing, William Coley, James D. Watson), Italy

(Salvador Luria), Switzerland (Alexandre Yersin), Japan (Kitasato Shibasaburo), and France

(Jean-Martin Charcot, Claude Bernard, Louis Pasteur, Paul Broca and others). The new

"scientific" or "experimental" medicine (where results are testable and repeatable) replaced

early Western traditions of medicine, based on herbalism, the Greek"four humours" and other

pre-modern theories.

9. Development Of Clinical Medicine

The focal points of development of clinical medicine shifted to the United Kingdomand the

USAby the early 1900s (Canadian-born) Sir William Osler, Harvey Cushing). Possibly the

major shift in medical thinking was the gradual rejection, especially during the Black Death

in the 14th and 15th centuries, of what may be called the 'traditional authority' approach to

science and medicine. This was the notion that because some prominent person in the past

said something must be so, then that was the way it was, and anything one observed to the

contrary was an anomaly (which was paralleled by a similar shift in European society in

general - see Copernicus's rejection of Ptolemy's theories on astronomy). Physicians like Ibn

al-Nafis and Vesalius led the way in improving upon or indeed rejecting the theories of great
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authorities from the past (such as Hippocrates, Galen and Avicenna), many of whose theories

were in time discredited. Such new attitudes were made possible in Europe by the weakening

of the Roman Catholic church's power in society, especially in the Republic of Venice.

Evidence-based medicine is a recent movement to establish the most effective algorithms of

practice (ways of doing things) through the use of the scientific method and modern global

information science by collating all the evidence and developing standard protocols which are

then disseminated to healthcare providers. One problem with this 'best practice' approach is

that it could be seen to stifle novel approaches to treatment.

10. Genomics

Genomics and knowledge of human genetics is already having some influence on medicine,

as the causative genes of most monogenic genetic disorders have now been identified, and the

development of techniques in molecular biology and genetics are influencing medical

practice and decision-making.

Pharmacology has developed from herbalism and many drugs are still derived from plants

(atropine, ephedrine, warfarin, aspirin, digoxin, vinca alkaloids, taxol, hyoscine, etc). The

modern era began with Robert Koch's discoveries around 1880 of the transmission of disease

by bacteria, and then the discovery of antibiotics shortly thereafter around 1900. The first of

these was arsphenamine / Salvarsan discovered by Paul Ehrlich in 1908 after he observed that

bacteria took up toxic dyes that human cells did not. The first major class of antibiotics was

the sulfa drugs, derived by French chemists originally from azo dyes. Throughout the

twentieth century, major advances in the treatment of infectious diseases were observable in

(Western) societies. The medical establishment is now developing drugs targeted towards one

particular disease process. Thus drugs are being developed to minimize the side effects of

prescribed drugs, to treat cancer, geriatric problems, long-term problems (such as high

cholesterol), chronic diseases such as type 2 diabetes, lifestyle and degenerative diseases such

as arthritis and Alzheimer's disease.

11. Practice

The practice of medicine combines both science as the evidence base and art in the

application of this medical knowledge in combination with intuition and clinical judgment to
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determine the treatment plan for each patient. Central to medicine is the patient-physician

relationship established when a person with a health concern seeks a physician's help; the

'medical encounter'. Other health professionals similarly establish a relationship with a

patient and may perform various interventions, e.g. nurses, radiographers and therapists. As

part of the medical encounter, the healthcare provider needs to:

 develop a relationship with the patient

 gather data (medical history, systems inquiry, and physical examination, combined with

laboratory or imaging studies (investigations))

 analyze and synthesize that data (assessment and/or differential diagnoses), and then:

 develop a treatment plan (further testing, therapy, watchful observation, referral and follow-

up)

 treat the patient accordingly

 assess the progress of treatment and alter the plan as necessary (management).

 The medical encounter is documented in a medical record, which is a legal document in many

jurisdictions.

Topic : Medical Law And Ethics

Topic Objective:

At the end of the topic student will be able to understand:

 Medicine Course

 Legal restrictions

 Criticism

 Medical errors

Definition/Overview:

Medical education is education connected to the practice of being a medical practitioner,

either the initial training to become a physician or further training thereafter.
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Medical education and training varies considerably across the world, however typically

involves entry level education at a university medical school, followed by a period of

supervised practice (internship and/or residency) and possibly postgraduate vocational

training. Continuing medical education is a requirement of many regulatory authorities.

Various teaching methodologies have been utilized in medical education, which is an active

area of educational research.

Key Points:

1. Medicine Course

Presently, in England, a typical medicine course at university is 5 years after secondary

education (4 if the student already holds a degree). Amongst some institutions and for some

students, it may be 6 years (including the selection of an intercalated BSctaking one yearat

some point after the pre-clinical studies). This is followed by 2 Foundation years afterwards,

namely F1 and F2. Students register with the UKGeneral Medical Council at the end of F1.

At the end of F2, they may pursue further years of study.

In the USand Canada, a potential medical student must first complete an undergraduate

degree in any subject before applying to a graduate medical school to pursue a (M.D., N.D. or

D.O.) program. Some students opt for the research-focused MD/PhD dual degree, which is

usually completed in 7-8 years. There are certain courses which are pre-requisite for being

accepted to medical school, such as general chemistry, organic chemistry, physics,

mathematics, biology, English, labwork, etc. The specific requirements vary by school. In

Australia, there are two pathways to a medical degree. Students can choose to take a five or

six year undergraduate medical degree Bachelor of Medicine/Bachelor of Surgery (MBBS or

BMed) straight from high school, or complete a bachelorsdegree (generally three years,

usually in the medical sciences) and then apply for a four year graduate entry Bachelor of

Medicine/Bachelor of Surgery (MBBS) program.

2. Legal restrictions

In most countries, it is a legal requirement for a medical doctor to be licensed or registered. In

general, this entails a medical degree from a university and accreditation by a medical board

or an equivalent national organization, which may ask the applicant to pass exams. This
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restricts the considerable legal authority of the medical profession to physicians that are

trained and qualified by national standards. It is also intended as an assurance to patients and

as a safeguard against charlatans that practice inadequate medicine for personal gain. While

the laws generally require medical doctors to be trained in "evidence based", Western, or

Hippocratic Medicine, they are not intended to discourage different paradigms of health.

3. Criticism

Criticism of medicine has a long history. In the Middle Ages, some people did not consider it

a profession suitable for Christians, as disease was often considered God-sent. God was

considered to be the "divine physician" who sent illness or healing depending on his will.

However, many monastic orders, particularly the Benedictines, considered the care of the

sick as their chief work of mercy. Barber-surgeons generally had a bad reputation that was

not to improve until the development of academic surgery as a specialty of medicine, rather

than an accessory field. Through the course of the twentieth century, healthcare providers

focused increasingly on the technology that was enabling them to make dramatic

improvements in patients' health. The ensuing development of a more mechanistic, detached

practice, with the perception of an attendant loss of patient-focused care, known as the

medical model of health, led to further criticisms. This issue started to reach collective

professional consciousness in the 1970s and the profession had begun to respond by the

1980s and 1990s. The noted anarchist social theorist Ivan Illich heavily criticized modern

medicine. In his 1976 work Medical Nemesis, Illich stated that modern medicine

"medicalizes" disease and causes loss of health and wellness, while generally failing to

restore health by eliminating disease. This medicalization of disease forces the human to

become a lifelong patient. Other less radical philosophers have voiced similar views, but

none were as virulent as Illich. Another example can be found in Technopoly: The Surrender

of Culture to Technology by Neil Postman, 1992, which criticizes overreliance on

technological means in medicine. The inability of modern medicine to properly address some

common complaints continues to prompt many people to seek support from alternative

medicine. Although most alternative approaches lack scientific validation, some may be

effective in individual cases. Some physicians combine alternative medicine with orthodox

approaches.
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4. Medical errors

Medical errors and overmedication are also the focus of many complaints and negative

coverage. Practitioners of human factors engineering believe that there is much that medicine

may usefully gain by emulating concepts in aviation safety, where it was long ago realized

that it is dangerous to place too much responsibility on one "superhuman" individual and

expect him or her not to make errors. Reporting systems and checking mechanisms are

becoming more common in identifying sources of error and improving practice.

Topic : Communication:Verbal And Nonverbal

Topic Objective:

At the end of the topic student will be able to understand:

 Physical Examination

 Medical Decision-Making

 Patient-physician-relationship

 Perspective of Physician-Patient Relationship

Definition/Overview:

Communication: A complete medical evaluation includes a medical history, a systems

enquiry, a physical examination, appropriate laboratory or imaging studies, analysis of data

and medical decision making to obtain diagnoses, and a treatment plan.

Medical History

The components of the medical history are:

 Chief complaint (CC): the reason for the current medical visit. These are the 'symptoms.'

They are in the patient's own words and are recorded along with the duration of each one.

Also called 'presenting complaint.
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 History of present illness / complaint (HPI): the chronological order of events of symptoms

and further clarification of each symptom.

 Current activity: occupation, hobbies, what the patient actually does.

Medications (DHx):

Medications (DHx): what drugs the patient takes including prescribed, over-the-counter, and

home remedies, as well as alternative and herbal medicines/herbal remedies. Allergies are

also recorded.

Past medical history (PMH/PMHx)

Past medical history (PMH/PMHx): concurrent medical problems, past hospitalizations and

operations, injuries, past infectious diseases and/or vaccinations, history of known allergies.

Social history

Social history (SH): birthplace, residences, marital history, social and economic status, habits

(including diet, medications, tobacco, alcohol).

Family history

Family history (FH): listing of diseases in the family that may impact the patient. A family

tree is sometimes used.

Review of systems

Review of systems (ROS) or systems inquiry: a set of additional questions to ask which may

be missed on HPI: a general enquiry (have you noticed any weight loss, fevers, lumps and

bumps? etc), followed by questions on the body's main organ systems (heart, lungs, digestive

tract, urinary tract, etc).

Key Points:

1. Physical Examination

The physical examination is the examination of the patient looking for signs of disease

('Symptoms' are what the patient volunteers, 'Signs' are what the healthcare provider detects
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by examination). The healthcare provider uses the senses of sight, hearing, touch, and

sometimes smell (taste has been made redundant by the availability of modern lab tests). Four

chief methods are used: inspection, palpation (feel), percussion (tap to determine resonance

characteristics), and auscultation (listen); smelling may be useful (e.g. infection, uremia,

diabetic ketoacidosis). The clinical examination involves study of:

Vital signs including height, weight, body temperature, blood pressure, pulse, respiration rate,

hemoglobin oxygen saturation. General appearance of the patient and specific indicators of

disease (nutritional status, presence of jaundice, pallor or clubbing)

Skin

 Head, eye, ear, nose, and throat (HEENT)

 Cardiovascular (heart and blood vessels)

 Respiratory (large airways and lungs)

 Abdomen and rectum

 Genitalia (and pregnancy if the patient is or could be pregnant)

 Musculoskeletal (spine and extremities)

 Neurological (consciousness, awareness, brain, cranial nerves, spinal cord and peripheral

nerves)

 Psychiatric (orientation, mental state, evidence of abnormal perception or thought)

 Laboratory and imaging studies results may be obtained, if necessary.

2. Medical Decision-Making

The medical decision-making (MDM) process involves analysis and synthesis of all the

above data to come up with a list of possible diagnoses (the differential diagnoses), along

with an idea of what needs to be done to obtain a definitive diagnosis that would explain the

patient's problem. The treatment plan may include ordering additional laboratory tests and

studies, starting therapy, referral to a specialist, or watchful observation. Follow-up may be

advised. This process is used by primary care providers as well as specialists. It may take

only a few minutes if the problem is simple and straightforward. On the other hand, it may

take weeks in a patient who has been hospitalized with bizarre symptoms or multi-system

problems, with involvement by several specialists.
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On subsequent visits, the process may be repeated in an abbreviated manner to obtain any

new history, symptoms, physical findings, and lab or imaging results or specialist

consultations.

3. Patient-physician-relationship

This kind of relationship and interaction is a central process in the practice of medicine.

There are many perspectives from which to understand and describe it.

An idealized physician's perspective, such as is taught in medical school, sees the core

aspects of the process as the physician learning the patient's symptoms, concerns and values;

in response the physician examines the patient, interprets the symptoms, and formulates a

diagnosis to explain the symptoms and their cause to the patient and to propose a treatment.

The job of a physician is similar to a human biologist: that is, to know the human frame and

situation in terms of normality. Once the physician knows what is normal and can measure

the patient against those norms, he or she can then determine the particular departure from the

normal and the degree of departure. This is called the diagnosis. The four great cornerstones

of diagnostic medicine are anatomy (structure: what is there), physiology (how the structure/s

work), pathology (what goes wrong with the anatomy and physiology) and psychology (mind

and behavior). In addition, the physician should consider the patient in their 'well' context

rather than simply as a walking medical condition. This means the socio-political context of

the patient (family, work, stress, beliefs) should be assessed as it often offers vital clues to the

patient's condition and further management.

A patient typically presents a set of complaints (the symptoms) to the physician, who then

obtains further information about the patient's symptoms, previous state of health, living

conditions, and so forth. The physician then makes a review of systems (ROS) or systems

inquiry, which is a set of ordered questions about each major body system in order: general

(such as weight loss), endocrine, cardio-respiratory, etc. Next comes the actual physical

examination and often laboratory tests; the findings are recorded, leading to a list of possible

diagnoses. These will be investigated in order of probability.

The next task is to enlist the patient's agreement to a management plan, which will include

treatment as well as plans for follow-up. Importantly, during this process the healthcare

provider educates the patient about the causes, progression, outcomes, and possible

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

14
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



treatments of his ailments, as well as often providing advice for maintaining health. This

teaching relationship is the basis of calling the physician doctor, which originally meant

"teacher" in Latin. The patient-physician relationship is additionally complicated by the

patient's suffering (patient derives from the Latin patior, "suffer") and limited ability to

relieve it on his/her own. The physician's expertise comes from his knowledge of what is

healthy and normal contrasted with knowledge and experience of other people who have

suffered similar symptoms (unhealthy and abnormal), and the proven ability to relieve it with

medicines (pharmacology) or other therapies about which the patient may initially have little

knowledge.

4. Perspective of Physician-Patient Relationship

The physician-patient relationship can be analyzed from the perspective of ethical concerns,

in terms of how well the goals of non-maleficence, beneficence, autonomy, and justice are

achieved. Many other values and ethical issues can be added to these. In different societies,

periods, and cultures, different values may be assigned different priorities. For example, in

the last 30 years medical care in the Western World has increasingly emphasized patient

autonomy in decision making. The relationship and process can also be analyzed in terms of

social power relationships (e.g., by Michel Foucault), or economic transactions. Physicians

have been accorded gradually higher status and respect over the last century, and they have

been entrusted with control of access to prescription medicines as a public health measure.

This represents a concentration of power and carries both advantages and disadvantages to

particular kinds of patients with particular kinds of conditions. A further twist has occurred in

the last 25 years as costs of medical care have risen, and a third party (an insurance company

or government agency) now often insists upon a share of decision-making power for a variety

of reasons, reducing freedom of choice of healthcare providers and patients in many ways.

The quality of the patient-physician relationship is important to both parties. The better the

relationship in terms of mutual respect, knowledge, trust, shared values and perspectives

about disease and life, and time available, the better will be the amount and quality of

information about the patient's disease transferred in both directions, enhancing accuracy of

diagnosis and increasing the patient's knowledge about the disease. Where such a relationship

is poor the physician's ability to make a full assessment is compromised and the patient is

more likely to distrust the diagnosis and proposed treatment. In these circumstances and also

in cases where there is genuine divergence of medical opinions, a second opinion from
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another physician may be sought or the patient may choose to go to another doctor. In some

settings, e.g. the hospital ward, the patient-physician relationship is much more complex, and

many other people are involved when somebody is ill: relatives, neighbors, rescue specialists,

nurses, technical personnel, social workers and others.

Topic : The Office Environment (Include Safety)

Topic Objective:

At the end of the topic student will be able to understand:

 Office Environment and Health

 Temperature

 Humidity

 Ventilation

 Contaminated Air

 Smoking

 Ozone And Photocopiers

 SickBuilding Syndrome

 Lighting

 Colour

 Office Floor Space

 Welfare Facilities

 Cleanliness

Definition/Overview:

Medical integration environment (MIE) are specialised tools to simplify the sharing a medical

and related data between medical equipment and electronic health records. Technically it is

similar to an Enterprise Service Bus but with extra features allowing for legacy systems that

do not use web services messaging. Typically they use Java Message Service most Enterprise
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Application Integration systems can be modified to be used as an MIE but may lack the

crucial HL7 and Arden syntax for storing medical knowledge.

The largest company working in the e-health integration market is SeeBeyond who was

purchased by Sun Microsystems in 2005. Other companies include TIBCO and BEA

Systems.

Key Points:

1. Office Environment and Health

The office environment is a combination of lighting, temperature, humidity, air quality and

decoration. The office can be a healthy and comfortable place to work in if the correct

combination of this element is maintained.

2. Temperature

A comfortable temperature must be maintained (Between 20 - 26 degree Celsius). Office

temperature can be localized. A desk situated in direct sunlight will be much warmer than the

average temperature in the office and a desk situated directly under an air-conditioning vent

can be cooler than average. So, additional windows, skylights or glass partitions in offices

should not allow excessive temperatures during hot weather.

3. Humidity

Low humidity can cause dryness of the eyes, nose and throat and may also increase the

frequency of static electricity shocks. High humidity, above 80% can be associated with

fatigue and report of "stuffiness"

4. Ventilation

Office should be ventilated either naturally or artificially. Where mechanical ventilation or

air-conditioning is provided make sure the system is regularly checked, kept clean and well

maintained to prevent growth of legionella bacteria or other organisms.
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5. Contaminated Air

Contaminants in the office can include bacteria, viruses, mould spores and dust, solvent

vapors, or chemicals generated or used in the building.

Appropriate control measures for the reduction of air contamination include:

 Effective air filtration

 Ensuring that adequate amounts of fresh air enter the building,

 Maintenance of air-conditioning units including regular cleaning,

 Preventing the obstruction of vent,

 Locating equipment using solvent in non-airconditioned area with substantial air movement

and/or installing local exhaust ventilation.

6. Smoking

Environmental tobacco smoke is an indoor contaminant and there is growing recognition that

non-smokers may suffer adverse health effects through inhaling tobacco smoke. Procedures

such as consultation, education programs and the allocation of designated smoking areas are

recommended for the development of an effective no-smoking policy.

7. Ozone And Photocopiers

Modern photocopiers and laser printers are fitted with an ozone filter and do not present any

hazard to health, provided they are properly maintained. It is recommended that photocopiers

are not placed on or in close proximity to the personal workstations of office workers because

of possible discomfort from the heat, light and noise generated during the photocopying

process.

8. Sick Building Syndrome

The symptoms that characterize "sick building syndrome" are sore eye, running nose,

headaches, mucous membrane irritation, dry skin, dizziness and nausea. It is believed that the

syndrome is caused by a combination of poorly adjusted ventilation, air-conditioning,

temperature, humidity, lighting and psychological factors such as stress, management style

and tedious work schedules. Using the solution to each individual aspect of the office

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

18
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



environment offered in this guide may help in alleviating the symptoms that characterize sick

building syndrome.

9. Lighting

Adequate lighting must be provided. When artificial lighting is used it should be sufficient so

as to avoid visual fatigue and prevent glare or refraction into the workers eyes. Suitable light

level based on Malaysia Standard for interior lighting

 General background 200 Lux

 Routine Office Work 400 Lux

 Work with poor contrast (Proof Reading) 600 Lux

Light should fall from side rather than from the front to avoid refrection on the work surfaces.

Glare causes visual discomfort and is usually caused by light sources which are too bright or

inadequately shielded. It is advisable to ensure that lights are cleaned at regular intervals, at

least every 6-12 months.

10. Colour

Colours determine the level of reflectance as follows:

 White reflects 75% or more of light

 Light colours 50% - 75% (subdued cool colours)

 Medium colours 20% - 50% (bright warm colours)

 Dark colours 20% or less

White or off-white is recommended for ceiling as they should reflect greater than 80% of

light. Floors should be reflect less than 20% of light and therefore should be dark coloured.

11. Office Floor Space

Workstation should be comfortable with safe and suitable chairs and sufficient space. A good

rule of thumb for personal space is to allocate 6.25 square meters per individual workstation,

including furniture and fitting, but excluding passageways and amenities.
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12. Welfare Facilities

Welfare facilities like eating facilities, sanitary facilities, washbasins etc. should be available.

Ensure adequate facilities for building water and taking meals are provided for office

employees or ensure they have reasonable access to these facilities.

13. Cleanliness

The standard of cleanliness required will depend on the use to which the office is put. Floors

and indoor traffic routes should be cleaned at least once per week. Any waste material that

accumulates should be removed on a daily basis. Ensure contract office cleaners are given the

same health and safety protection as regular office workers.

Topic : Telephone Techniques

Topic Objective:

At the end of the topic student will be able to understand:

 Telephone Tips

 Write a script

 Identify yourself immediately

 Eliminate all distractions

 Listen Carefully

 Your Voice

 Incoming Calls
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Definition/Overview:

You will use the telephone for cold calling, contacting referrals, answering ads, following up

on interviews, and sometimes even the interview itself. Knowing how to use a tool

effectively, keeps you from making costly mistakes.

Key Points:

1. Telephone Tips

Slow down and enunciate, especially if you have an accent. Stand up to project a stronger,

more confident voice and image. Dress Professionally: Yes, the way you are dressed affects

the way you present yourself. In addition, you will be ready if the person invites you to meet

with them right away.

2. Write a script

Your script should include the name of the person you are calling and your relationship to

them (perhaps a referral), the purpose of your call, and what main points you need to discuss.

The script will keep you on track and minimize the chance of forgetting some important

information.

3. Identify yourself immediately

Never assume the person will remember who you are so remind them how you know them.

Ask "permission" to interrupt them. Find out if this is a good time to call. If not, schedule a

better time and try to get a direct line or extension to avoid the telephone operator.

4. Eliminate all distractions

Turn off the radio, television or anything else that can distract you. Call from a quiet location

and avoid using a cellular telephone. You don't want to be cut off in the middle of a

conversation.
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5. Listen Carefully

Be aware of the person's tone of voice to determine how willing they are to help you, take

notes to capture important information. Listening Tip to use throughout your job search:

 L let others speak

 I intend to "hear" what they are saying

 S speak when it is your turn

 T talk with them, not at them

 E enthusiastically respond when appropriate

 N never speak when else is talking

6. Your Voice

How you use your voice is more critical over the phone because the person is not able to

"connect" with you visually. Any good phone salesperson will tell you, you have to project

your whole personality through your voice. Smile! When you smile it communicates

confidence and friendliness. Speak Clearly:

7. Incoming Calls

In today's job market employers call candidates at all times and on all days. You may receive

a call from a company at 8:00 pm during the week or even on the weekend. Here are some

ideas on how to prepare for the call coming from the employer.

 Have your job search files available. If you are caught off guard, ask the employer to hold for

a minute while you change rooms or phones. This will give you a minute to locate your job

search paperwork and collect your thoughts.

 Have a message pad ready, complete with guidelines in case you are not the one who answers

the phone. Communicate with your family members what information they need to record.

 Do not have small children answer the phone.

 Have a professional outgoing message on your answering machine/service.
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Topic : Patient Reception

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Patient

 Patient health care

 Outpatient vs inpatient

Definition/Overview:

A patient is any person who receives medical attention, care, or treatment. The person is most

often ill or injured and in need of treatment by a physician or other medical professional,

although one who is visiting a physician for a routine check-up may also be viewed as a

patient.

Key Points:

1. Patient

Patient is derived from the Latin word patiens, the present participle of the deponent verb

pati, meaning "one who endures" or "one who suffers". Patient is also the adjective form of

patience. Both senses of the word share a common origin.

In itself the definition of patient doesn't imply suffering or passivity but the role it describes

is often associated with the definitions of the adjective form: "enduring trying circumstances

with even temper".

2. Patient health care

Some have argued recently that the term should be dropped, because it underlines the inferior

status of recipients of health care. For them, "the active patient is a contradiction in terms,

and it is the assumption underlying the passivity that is the most dangerous". Unfortunately

the alternative terms also seem to raise objections:
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Client, whose Latin root cliens means "one who is obliged to make supplications to a

powerful figure for material assistance", carries a sense of subservience.

Consumer suggests both a financial relationship and a particular social/political stance,

implying that health care services operate exactly like all other commercial markets. Many

reject that term on the grounds that consumerism is an individualistic concept that fails to

capture the particularity of health care systems.

3. Outpatient vs inpatient

An outpatient is a patient who is not hospitalized overnight but who visits a hospital, clinic,

or associated facility for diagnosis or treatment. Treatment provided in this fashion is called

ambulatory care. Outpatient surgery eliminates inpatient hospital admission, reduces the

amount of medication prescribed, and uses a doctor's time more efficiently. More procedures

are now being performed in a surgeon's office, termed office-based surgery, rather than in an

operating room. Outpatient surgery is suited best for healthy people undergoing minor or

intermediate procedures (limited urologic, ophthalmologic, or ear, nose, and throat

procedures and procedures involving the extremities).

An inpatient on the other hand is "admitted" to the hospital and stays overnight or for an

indeterminate time, usually several days or weeks (though some cases, like coma patients,

have stayed in hospitals for years).

Topic : Appointment Scheduling

Topic Objective:

At the end of the topic student will be able to understand:

 Customer Appointment Management Software

 Benefits
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 Easy to use

 Powerful

 Affordable

 Convenient

 Shareable

 Flexible

 Highly configurable

 Dependable

 Secure

 Internet ready

Definition/Overview:

Customer Appointment Management scheduling software allows businesses and

professionals to manage appointment scheduling. Web-based appointment scheduling

software allows professionals to put their schedules online, and customers to book their own

appointments. This facilitates appointment management over the web: customers can access

their usual professionals' schedules 24/7/365 and make appointments online through the

Internet. Different pricing models exist for web based software. Some require a monthly fee,

others sell a one time license and others are entirely free to use (either hosted or as a down

loadable program). Some systems also use SMS and voice messages to remind customers of

the appointments they have booked online. Online appointment scheduler could be web-

service or stand alone application on your server.

Key Points:

1. Customer Appointment Management Software

Customer Appointment Management (CAM) is a type of appointment scheduling software

targeted towards companies with large mobile workforces that automatically routes and

schedules in-home service appointment arrivals. The software is delivered to businesses over

the Internet using the software as a service model.
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2. Benefits

CAMsoftware is powered by proprietary algorithms that learn mobile employees work

patterns to accurately predict a service technicians Time of Arrival and narrow a customers

wait window to 60 minutes. CAMsoftware applications are browser-based systems and

provide scalability and flexibility, eliminate up-front, high-cap expenditures and require no

dedicated IT support or ongoing maintenance. Its SaaS open architecture allows for flexible

pricing models, deployment speed, and ease of use. CAM is currently used by five of the

United Statestop ten cable companies, including Cox Communications ,as well as broadband

operators in Europe, including ONO (Spain) , Spain's largest broadband communications

provider.

3. Easy to use

Start scheduling appointments immediately using our attractive intuitive interface. You won't

get lost in a multitude of screens or confused by too many unnecessary options.

4. Powerful

Don't let the simple interface fool you. Pro Schedule uses a powerful appointment scheduling

engine with sophisticated recurring events having daily, weekly and monthly options.

5. Affordable

There are also appointment search functions to allow you to locate hard to find appointments

quickly.

6. Convenient

Drag and drop or cut and paste appointments between different people, dates and times.

Adjust appointment times by dragging the edges of the appointment.

7. Shareable

Share appointment schedules over your network (Standard edition) or over your intranet or

the Internet (C/S, Enterpriseor Web edition). Synchronize your appointments with Microsoft

Outlook. Use the free Pro Schedule Palm conduit to synchronize your appointments to your
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PalmOS based handheld computer. Use the free Pro Schedule PocketPC synchronization

utility to synchronize your appointments to your Windows Mobile or Windows CE based

handheld computer. Exchange schedule data with other programs via the CSV import/export

feature. Access data from other database applications using the free ODBC driver.

8. Flexible

See appointments of a single person in daily, weekly or monthly views. You can also view

the appointments of all people, clients or rooms in a single day.

9. Highly configurable

There are many useful configuration options you can change to make Pro Schedule work the

way you want it to. You can even edit the included reports or create your own reports. If you

are from a non-English speaking country, you can easily convert the software text into your

own language. Pro Scedule Web allows you to customize the HTML pages to suit your

organization.

10. Dependable

It uses solid multi-user record locking database engine.

11. Secure

By using the security features you can restrict who can edit appointments and who can access

the configuration tools and raw data.

12. Internet ready

The software can automatically e-mail scheduled people or their clients when an appointment

is changed. Reminders of upcoming appointments can also be sent. With the Client/Server,

Enterprise or Web-based editions your appointment data can be shared over an Internet

connection.
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Topic : Office Facilities, Equipment And Supplies

Topic Objective:

At the end of the topic student will be able to understand:

 Medical Laboratory Equipment

 Biomedical Equipment

 Types

Definition/Overview:

Medical equipment is designed to aid in the diagnosis, monitoring or treatment of medical

conditions. These devices are usually designed with rigorous safety standards.

Key Points:

1. Types

Diagnostic equipment includes medical imaging machines, used to aid in diagnosis.

Examples are ultrasound and MRI machines, PET and CT scanners, and x-ray machines.

Therapeutic equipment includes infusion pumps, medical lasers and LASIK surgical

machines. Life support equipment is used maintain a patient's bodily function. These include

medical ventilators, heart-lung machines, ECMO, and dialysis machines.

Medical monitors allow medical staff to measure a patient's medical state. Monitors may

measure patient vital signs and other parameters including ECG, EEG, blood pressure, and

dissolved gases in the blood.

Medical laboratory equipment automates or help analyze blood, urine and genes.

Diagnostic Medical Equipment may also be used in the home for certain purposes, e.g. for the

control of diabetes mellitus

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

28
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



A Biomedical equipment technician or BMET is a vital component of the healthcare delivery

system. Employed primarily by hospitals, BMETs are the people responsible for maintaining

a facility's medical equipment.

2. Biomedical Equipment

A biomedical equipment technician (BMET) is a highly skilled technologist that ensures that

medical equipment is serviceable, safe, and properly configured. They are employed by

hospitals, clinics, private sector, and the military. These men and women install, inspect,

repair, calibrate, and modify biomedical equipment and support systems. BMETs educate and

advise staff and other agencies on theory of operation, basic physiological principles, and

safe clinical application of biomedical equipment maintaining the facility's patient care and

medical staff equipment. The acceptance of the biomedical equipment technician in the

private sector was given a big push in 1970 when consumer advocate Ralph Nader wrote an

article in which he claimed, "At least 1,200 people a year are electrocuted and many more are

killed or injured in needless electrical accidents in hospitals." These technicians perform

much work in the biomedical/clinical engineering field that consists of and cover a vast array

of different fields and devices. Examples of different areas of biomedical equipment

technology are: Radiographic and flouroscopic x-ray, Diagnostic ultrasound, LASERs,

Mammography, Telemedicine, Film image processing, Nuclear Medicine, Gamma cameras,

Positron emission tomography (PET), Medical imaging, Computed Tomography (CT),

Electron microscope, Picture archiving and communication systems (PACS), Magnetic

Resonance Imaging instrument (MRI scanner), Physiological monitoring, Sterilization,

Dental, Optometry, Surgical, Anesthesia, Laboratory, Dialysis, Respiratory Services

(ventilators) Computers, and Information Technology. BMETs work closely with Medical

Materiel personnel to obtain parts, supplies, and equipment and even closer with facility

management to coordinate equipment installations requiring certain facility

requirements/modifications.

3. Medical Laboratory Equipment

Progen Scientific supply industry targeted laboratory equipment to the medical industry. We

are a company dedicated to being different. This means we supply good value laboratory

equipment at sensible prices supported by a customer service team that care. We work with

our suppliers for high quality products that offer value for money to our customers. Many of
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our supplier ranges are exclusive to Progen because our suppliers understand that we give

customers a unique level of service. In today's medical laboratory the pressure to maintain

standards, control hygiene and monitor performance is constantly increasing. When choosing

the correct laboratory equipment it is important to get the right product that will perform to

the correct standards, with adequate monitoring, control and above all be reliability. All of

these elements are provided for the right price with fast and efficient service. Progen is also

ideally placed to provide the combination of medical laboratory equipment and exceptional

customer service that supports the medical laboratory in meeting standards.

Topic : Written Communication

Topic Objective:

At the end of the topic student will be able to understand:

 Chronemics

 Proxemics

 Physical environment

 Clothing and bodily characteristics

 Arbitrariness

 History

 Verbal vs oral communication

Definition/Overview:

Nonverbal communication (NVC) is usually understood as the process of communication

through sending and receiving wordless messages. Such messages can be communicated

through gesture; body language or posture; facial expression and eye contact; object

communication such as clothing, hairstyles or even architecture; symbols and infographics.

Speech may also contain nonverbal elements known as paralanguage, including voice quality,
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emotion and speaking style, as well as prosodic features such as rhythm, intonation and

stress. Likewise, written texts have nonverbal elements such as handwriting style, spatial

arrangement of words, or the use of emoticons.

However, much of the study of nonverbal communication has focused on face-to-face

interaction, where it can be classified into three principal areas: environmental conditions

where communication takes place, the physical characteristics of the communicators, and

behaviors of communicators during interaction.

Key Points:

1. Verbal vs oral communication

Scholars in this field usually use a strict sense of the term "verbal", meaning "of or concerned

with words," and do not use "verbal communication" as a synonym for oral or spoken

communication. Thus, vocal sounds that are not considered to be words, such as a grunt, or

singing a wordless note, are nonverbal. Sign languages and writing are generally understood

as forms of verbal communication, as both make use of words although like speech, both may

contain paralinguistic elements and often occur alongside nonverbal messages. Nonverbal

communication can occur through any sensory channel sight, sound, smell, touch or taste.

NVC is important as: "When we speak (or listen), our attention is focused on words rather

than body language. But our judgement includes both. An audience is simultaneously

processing both verbal and nonverbal cues. Body movements are not usually positive or

negative in and of themselves; rather, the situation and the message will determine the

appraisal."

2. History

The first scientific study of nonverbal communication was Charles Darwin's book The

Expression of the Emotions in Man and Animals (1872). He argued that all mammals show

emotion reliably in their faces. Studies now range across a number of fields, including sex

linguistics, semiotics and social psychology.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

31
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



3. Arbitrariness

While much nonverbal communication is based on arbitrary symbols, which differ from

culture to culture, a large proportion is also to some extent iconic and may be universally

understood. Paul Ekman's influential 1960s studies of facial expression determined that

expressions of anger, disgust, fear, joy, sadness and surprise are universal.

4. Clothing and bodily characteristics

Elements such as physique, height, weight, hair, skin color, gender, odors, and clothing send

nonverbal messages during interaction. For example, research into height has generally found

that taller people are perceived as being more impressive. Melamed & Bozionelos (1992)

studied a sample of managers in the UK and found that height was a key factor affecting who

was promoted. Often people try to make themselvestaller, for example, standing on a

platform, when they want to make more of an impact with their speaking.

5. Physical environment

Environmental factors such as furniture, architectural style, interior decorating, lighting

conditions, colors, temperature, noise, and music affect the behavior of communicators

during interaction. Environmental conditions can alter the choices of words or actions that

communicators use to accomplish their communicative objective.

6. Proxemics

Proxemics is the study of how people use and perceive the physical space around them. The

space between the sender and the receiver of a message influences the way the message is

interpreted. The perception and use of space varies significantly across cultures and different

settings within cultures. Space in nonverbal communication may be divided into four main

categories: intimate, social, personal, and public space. The distance between communicators

will also depend on sex, status, and social role.

Proxemics was first developed by Edward T. Hall during the 1950s and 60s. Hall's studies

were inspired by earlier studies of how animals demonstrate territoriality. The term

territoriality is still used in the study of proxemics to explain human behavior regarding

personal space. Hargie & Dickson identify 4 such territories:
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Primary territory: this refers to an area that is associated with someone who has exclusive use

of it. For example, a house that others cannot enter without the owners permission.

Secondary territory: unlike the previous type, there is no right to occupancy, but people may

still feel some degree of ownership of a particular space. For example, someone may sit in the

same seat on train every day and feel aggrieved if someone else sits there.

Public territory: this refers to an area that is available to all, but only for a set period, such as

a parking space or a seat in a library. Although people have only a limited claim over that

space, they often exceed that claim. For example, it was found that people take longer to

leave a parking space when someone is waiting to take that space.

Interaction territory: this is space created by others when they are interacting. For example,

when a group is talking to each other on a footpath, others will walk around the group rather

than disturb it.

7. Chronemics

Chronemics is the study of the use of time in nonverbal communication. The way we

perceive time, structure our time and react to time is a powerful communication tool, and

helps set the stage for communication. Time perceptions include punctuality and willingness

to wait, the speed of speech and how long people are willing to listen. The timing and

frequency of an action as well as the tempo and rhythm of communications within an

interaction contributes to the interpretation of nonverbal messages. Monochronic time

schedule (M-time): Time is seen as being very important and it is characterised by a linear

pattern where the emphasis is on the use of time schedules and appointments. Time is viewed

as something that can be controlled or wasted by individuals, and people tend to do one thing

at a time. The M-pattern is typically found in North America and Northern Europe.

Polychronic time schedule (P-time): Personal involvement is more important than schedules

where the emphasis lies on personal relationships rather than keeping appointments on time.

This is the usual pattern that is typically found in Latin America and the Middle East.
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Topic : Computers In The Medical Office

Topic Objective:

At the end of the topic student will be able to understand:

 Bioethics

 Biomedical Engineering

 Clinical pharmacology

 Conservation medicine

 Disaster medicine

 Diving medicine

 Evolutionary medicine

 Forensic medicine

 Gender-based medicine studies

 Medical humanities

 Medical informatics

 Nosology

 Preventive medicine

 Improved Quality of Hospital Information Systems

 Decreased Costs ofMedical tests

 Vision for the Future

 Uniform Standards and Data of Medical Services

 Confidentiality, Privacy, and Security of Medical Information

Definition/Overview:

Interdisciplinary sub-specialties of medicine are:

 General practice, family practice, family medicine or primary care is, in many countries, the

first port-of-call for patients with non-emergency medical problems.

 Many other health science fields, e.g. dietetics
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Key Points:

1. Bioethics

Bioethics is a field of study which concerns the relationship between biology, science,

medicine and ethics, philosophy and theology.

2. Biomedical Engineering

Biomedical Engineering is a field dealing with the application of engineering principles to

medical practice.

3. Clinical pharmacology

Clinical pharmacology is concerned with how systems of therapeutics interact with patients.

4. Conservation medicine

Conservation medicine studies the relationship between human and animal health, and

environmental conditions. Also known as ecological medicine, environmental medicine, or

medical geology.

5. Disaster medicine

Disaster medicine deals with medical aspects of emergency preparedness, disaster mitigation

and management.

6. Diving medicine

Diving medicine (or hyperbaric medicine) is the prevention and treatment of diving-related

problems.

7. Evolutionary medicine

Evolutionary medicine is a perspective on medicine derived through applying evolutionary

theory.
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8. Forensic medicine

Forensic medicine deals with medical questions in legal context, such as determination of the

time and cause of death.

9. Gender-based medicine studies

Gender-based medicine studies the biological and physiological differences between the

human sexes and how that affects differences in disease.

Hospital medicine is the general medical care of hospitalized patients. Physicians whose

primary professional focus is hospital medicine are called hospitalists in the USA.

10. Medical humanities

Medical humanities includes the humanities (literature, philosophy, ethics, history and

religion), social science (anthropology, cultural studies, psychology, sociology), and the arts

(literature, theater, film, and visual arts) and their application to medical education and

practice.

11. Medical informatics

Medical informatics, medical computer science, medical information and eHealth are

relatively recent fields that deal with the application of computers and information

technology to medicine.

12. Nosology

Nosology is the classification of diseases for various purposes.

13. Preventive medicine

Preventive medicine is the branch of medicine concerned with preventing disease.

Community health or public health is an aspect of health services concerned with threats to

the overall health of a community based on population health analysis.
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14. Improved Quality of Hospital information Systems

 Automated hospital information systems can help improve quality of care because of their

far-reaching capabilities. An example is the HELP system, one of the first information

systems in a hospital to combine the use of computers for storing and transferring information

with using them for giving advice to solve clinical problems.

o Use of the HELP integrated system showed that the risk of wound infection

decreased significantly when antibiotics were given in the 2 hours before

surgery at LDS Hospital in Salt Lake City. This was the first study of how

timing of prophylaxis affects surgical wound infections in actual clinical

practice.

o The HELP system detected 60 times as many adverse drug reactions in patients

as the traditional method at LDS Hospital. The computer-detected reactions95

percent of which were moderate to severeoccurred in 648 patients over 18

months.

 In addition to alerting physicians to abnormal and changing clinical values, computers can

generate reminders for physicians. For complex problems, computer workstations can

integrate patient records, research plans, and knowledge databases.

o Physicians reminded by computer were twice as likely to give flu vaccine to

patients at high risk during the winter in a 3-year trial by Indiana University

investigators. Because the high-risk patients were vaccinated, winter

hospitalizations, emergency room visits, and tests for respiratory ailments

were reduced by 10 to 30 percent.

o Computer alerts for physicians prevented serious kidney failure and preserved

kidney function in patients at Beth Israel Hospital in Boston. When creatinine

levels (indicators of kidney function) rose in the patients, the computers

alerted the physicians, who stopped medications being given or adjusted doses

more than 21 hours sooner than when there were no alerts.

o Use of highly interactive HIV workstations for physicians at Beth Israel

Hospital resulted in a 20-percent decrease in hospitalization of HIV patients,

increased use of primary care, and improved quality of care. From any of the

2,000 terminals at the hospital or from home by telephone dialup, clinicians
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can access the patient data base and the HIV knowledge data base for

improved patient care.

 Computers and databases can be used to compare expected results with actual results and to

help physicians make decisions.

o The quality of care of intensive care units (ICUs) can be assessed with the Acute

Physiology and Chronic Health Evaluation (APACHE), which can compare

observed with expected survival rates. Reflecting data from 17,400 ICU

patients, the APACHE III data base can be used to adjust mortality rates to

account for differences in severity of illness.

 The lives of patients can be improved if they use computer systems to obtain information,

make difficult decisions, and contact experts and support groups.

o HIV-infected persons who used CHESS (the Comprehensive Health

Enhancement Support System) reported fewer and shorter hospital stays (and a

40-percent decrease in hospital costs) compared with nonusers. By interacting

with the home-based computer system, users monitored their health and

spotted warning signs of serious illnesses so they could alert their doctors

quickly.

15. Decreased Costs of Medical Tests

When a physician orders a test by computer, it can automatically display information that

promotes cost-effective testing and treatment.

 Total costs at WishardMemorial Hospital in Indianapolis decreased $594 per admission

(projected hospital savings: more than $3 million) when physicians used computers to write

all inpatient orders. The workstations were linked to a comprehensive electronic medical

record system. Total charges per admission were $887 less when workstations were used to

write all inpatient orders at the hospital; tens of billions could be saved nationwide.

 Physicians ordered 14 percent fewer tests per outpatient visit when using computer

workstations at a large primary care facility in Indianapolis. Workstations showed prior test

results, predictions of abnormal results, and test prices.
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16. Vision for the Future

The much vaunted information superhighway is expected to improve the quality of life for all

Americans. This visionthe National Information Infrastructureconsists of both existing

systems and technologies and others still to emerge, all linked nationwide. Every part of the

economy, including health care, will be affected.

AHCPR strongly supports research to make this vision a reality. A fully functioning

nationwide system will allow the easy yet protected exchange of information among doctors,

nurses, consumers, hospital departments, insurers, and researchers. Americans will benefit

both directly (from immediate access to patient records during emergencies) and indirectly

(from research linking data from many sources). As part of the High Performance Computing

and Communications Program, AHCPR works with other Federal agencies to provide key

computing, communications, and software technologies to meet the demands of the 21st

century. AHCPR-supported researchers are:

 Developing an entirely paperless medical record system at Beth Israel Hospital in Boston that

links computerized patient records with different departments, physician offices, and 20

satellite clinics.

 Developing a practical common medical terminology that will be the basis for computerized

patient records, clinical decision support, health services research, data-driven guideline

development, and electronic interchange of patient information. The Mayo and the Kaiser

Foundations are collaborating on the project, which is cofunded by AHCPR and the National

Library of Medicine.

17. Uniform Standards and Data of Health Services

For information from different databases to be compared, common terminologies and

standards and uniform identifiers are needed. In supporting the private development of

standards, decision analyses, and access applications, AHCPR works actively with national

and international organizations that set standards. Since 1992, AHCPR has sponsored

meetings of the Healthcare Informatics Standards Planning Panel of the American National

Standards Institute (ANSI) and its successor, ANSI's Healthcare Informatics Standards

Board. The Board is a private-sector, nonprofit coordinator of organizations developing

national and international standards.
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Two new databases demonstrate the usefulness of uniform data, allowing comparison of

health care services, medical effectiveness, and the use and cost of hospital care. Both data

bases contain patient information for typical hospital stays in a uniform format while

protecting privacy. One data base covers inpatient care in community hospitals in 12 States;

the other is a national sample of some 900 hospitals.

18. Confidentiality, Privacy, and Security of Medical information

Improving the quality of care through the use of computerized medical information systems

must not override the need to protect individual rights to privacy. Strong safeguards must

protect confidentiality. Patient rights, provider rights, and other concerns are being addressed

to prevent inadvertent disclosure or alteration of computerized medical records. For example,

AHCPR cosponsored a conference that included proposals for strict limitations on access and

heavy penalties for abuse.

In Section 2 of this course you will cover these topics:
Managing Medical Records

Fees, Billing, Collections And Credit

Financial Management (Include Banking)

Medical Insurance

Medical Insurance Claims

Medical Coding

Medical Office Management

Body Structure And Function

The Integumentary System

The Skeletal System

The Muscular System
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Topic : Managing Medical Records

Topic Objective:

At the end of the topic student will be able to understand:

 Medical Records

 Format of Medical Records

 Contents of Medical Records

 Demographics of Patients

 Medical history of Patients

 Surgical history of Patients

 Obstetric history of Patients

 Medications and medical allergies of Patients

 Family history of Patients

 Social history of Patients

 Habits of Patients

 Immunization history of Patients

 Growth chart and developmental history of Patients

 Medical encounters of Patients

 Chief complaint of Patients

 History of the present illness

 Physical examination of Patients

 Assessment and plan of Patients

 Orders of Patients

 Progress notes of Patients

 Test results of Patients

 Other information of Patients

 Administrative issues of Patients

 Production of Medical Records

 Ownership of Medical Records

 Accessibility of Medical Records

 Capacity of Medical Records
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 Medical emergency of Patient

 Research, auditing, and evaluation of Medical Records

 Risk of death or harm for Patient

 Destruction of Medical Records

 Abuses of Medical Records

Definition/Overview:

A medical record, health record, or medical chart is a systematic documentation of a patient's

medical history and care. The term 'Medical record' is used both for the physical folder for

each individual patient and for the body of information which comprises the total of each

patient's health history. Medical records are intensely personal documents and there are many

ethical and legal issues surrounding them such as the degree of third-party access and

appropriate storage and disposal. Although medical records are traditionally compiled and

stored by health care providers, personal health records maintained by individual patients

have become more popular in recent years.

Key Points:

1. Overview of Medical Records

The information contained in the medical record allows health care providers to provide

continuity of care to individual patients. The medical record also serves as a basis for

planning patient care, documenting communication between the health care provider and any

other health professional contributing to the patient's care, assisting in protecting the legal

interest of the patient and the health care providers responsible for the patient's care, and

documenting the care and services provided to the patient. In addition, the medical record

may serve as a document to educate medical students/resident physicians, to provide data for

internal hospital auditing and quality assurance, and to provide data for medical research.

Personal health records combine many of the above features with portability, thus allowing a

patient to share medical records across providers and health care systems..

2. Format of Medical Records

Traditionally, medical records have been written on paper and kept in folders. These folders

are typically divided into useful sections, with new information added to each section
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chronologically as the patient experiences new medical issues. Active records are usually

housed at the clinical site, but older records (e.g., those of the deceased) are often kept in

separate facilities. The advent of electronic medical records has not only changed the format

of medical records but has increased accessibility of files.

3. Contents of Medical Records

Although the specific content of the medical record may vary depending upon specialty and

location, it usually contains the patient's identification information, the patient's health history

(what the patient tells the health-care providers about his or her past and present health

status), and the patient's medical examination findings (what the health-care providers

observe when the patient is examined). Other information may include lab test results;

medications prescribed; referrals ordered to health-care providers; educational materials

provided; and what plans there are for further care, including patient instruction for self-care

and return visits. In some places, billing information is considered to be part of the medical

record.

4. Demographics of Medical Records

Demographics include patient information that is not medical in nature. It is often

information to locate the patient, including identifying numbers, addresses, and contact

numbers. It may contain information about race and religion as well as workplace and type of

occupational information. It may also contain information regarding the patient's health

insurance. It is common to also find emergency contacts located in this section of the medical

chart.

5. Medical history

The medical history is a longitudinal record of what has happened to the patient since birth. It

chronicles diseases, major and minor illnesses, as well as growth landmarks. It gives the

clinician a feel for what has happened before to the patient. As a result, it may often give

clues to current disease states. It includes several subsets detailed below.
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6. Surgical history

The surgical history is a chronicle of surgery performed for the patient. It may have dates of

operations, operative reports, and/or the detailed narrative of what the surgeon did.

7. Obstetric history

The obstetric history lists prior pregnancies and their outcomes. It also includes any

complications of these pregnancies.

8. Medications and medical allergies

The medical record may contain a summary of the patient's current and previous medications

as well as any medical allergies.

9. Family history

The family history lists the health status of immediate family members as well as their causes

of death (if known). It may also list diseases common in the family or found only in one sex

or the other. It may also include a pedigree chart. It is a valuable asset in predicting some

outcomes for the patient.

10. Social history

The social history is a chronicle of human interactions. It tells of the relationships of the

patient, his/her careers and trainings, schooling and religious training. It is helpful for the

physician to know what sorts of community support the patient might expect during a major

illness. It may explain the behavior of the patient in relation to illness or loss. It may also give

clues as to the cause of an illness (i.e., occupational exposure to asbestos).

11. Habits

Various habits which impact health, such as tobacco use, alcohol intake, recreational drug

use, exercise, and diet are chronicled, often as part of the social history. This section may also

include more intimate details such as sexual habits and sexual preferences.
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12. Immunization history

The history of vaccination is included. Any blood tests proving immunity will also be

included in this section.

13. Growth chart and developmental history

For children and teenagers, charts documenting growth as it compares to other children of the

same age is included, so that health-care providers can follow the child's growth over time.

Many diseases and social stresses can affect growth and longitudinal charting and can thus

provide a clue to underlying illness. Additionally, a child's behavior (such as timing of

talking, walking, etc.) as it compares to other children of the same age is documented within

the medical record for much the same reasons as growth.

14. Medical encounters

Within the medical record, individual medical encounters are marked by discrete summations

of a patient's medical history by a physician, nurse practitioner, or physician assistant and can

take several forms. Hospital admission documentation (i.e., when a patient requires

hospitalization) or consultation by a specialist often take an exhaustive form, detailing the

entirety of prior health and health care. Routine visits by a provider familiar to the patient,

however, may take a shorter form such as the problem-oriented medical record (POMR),

which includes a problem list of diagnoses or a "SOAP" method of documentation for each

visit. Each encounter will generally contain the aspects below:

15. Chief complaint

This is the problem that has brought the patient to see the doctor. Information on the nature

and duration of the problem will be explored.

16. History of the present illness

A detailed exploration of the symptoms the patient is experiencing that have caused the

patient to seek medical attention.
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17. Physical examination of Patient

The physical examination is the recording of observations of the patient. This includes the

vital signs and examination of the different organ systems, especially ones that might directly

be responsible for the symptoms the patient is experiencing.

18. Assessment and plan of Patient

The assessment is a written summation of what are the most likely causes of the patient's

current set of symptoms. The plan documents the expected course of action to address the

symptoms (diagnosis, treatment, etc.).

19. Orders of Medical Providers

Written orders by medical providers are included in the medical record. These detail the

instructions given to other members of the health care team by the primary providers.

20. Progress notes

When a patient is hospitalized, daily updates are entered into the medical record documenting

clinical changes, new information, etc. These often take the form of a SOAP note and are

entered by all members of the health-care team (doctors, nurses, dietitians, clinical

pharmacists, respiratory therapists, etc). They are kept in chronological order and document

the sequence of events leading to the current state of health.

21. Test results of Patient

The results of testing, such as blood tests (e.g., complete blood count) radiology examinations

(e.g., X-rays), pathology (e.g., biopsy results), or specialized testing (e.g., pulmonary function

testing) are included. Often, as in the case of X-rays, a written report of the findings is

included in lieu of the actual film.

22. Other information of Patient

Many other items are variably kept within the medical record. Digital images of the patient,

flowsheets from operations/intensive care units, informed consent forms, EKG tracings,

outputs from medical devices (such as pacemakers), chemotherapy protocols, and numerous
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other important pieces of information form part of the record depending on the patient and his

or her set of illnesses/treatments.

23. Administrative issues of Medical Records

Medical records are legal documents and are subject to the laws of the country/state in which

they are produced. As such, there is great variability in rule governing production, ownership,

accessibility, and destruction.

24. Production of Medical Records

In the United States, written records must be marked with the date and time and scribed with

indelible pens without use of corrective paper. Errors in the record should be struck out with

a single line and initialed by the author. Orders and notes must be signed by the author.

Electronic versions require an electronic signature.

25. Ownership of Medical records

In the United States, the data contained within the medical record belongs to the patient,

whereas the physical form the data takes belongs to the entity responsible for maintaining the

record. Therefore, patients have the right to ensure that the information contained in their

record is accurate. Patients can petition their health care provider to remedy factually

incorrect information in their records.

In the United Kingdom, the NHS's medical records belong to the Department of Health.

26. Accessibility of Medical Records

In the United States, the most basic rules governing access to a medical record dictate that

only the patient and the health-care providers directly involved in delivering care have the

right to view the record. The patient, however, may grant consent for any person or entity to

evaluate the record. The full rules regarding access and security for medical records are set

forth under the guidelines of the Health Insurance Portability and Accountability Act

(HIPAA). The rules become more complicated in special situations.
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27. Capacity to take decision for patients

When a patient does not have capacity (is not legally able) to make decisions regarding his or

her own care, a legal guardian is designated (either through next of kin or by action of a court

of law if no kin exists). Legal guardians have the ability to access the medical record in order

to make medical decisions on the patients behalf. Those without capacity include the

comatose, minors (unless emancipated), and patients with incapacitating psychiatric illness or

intoxication.

28. Medical emergency

In the event of a medical emergency involving a non-communicative patient, consent to

access medical records is assumed unless written documentation has been previously drafted

(such as an advance directive)

29. Research, auditing, and evaluation of Medical Reserch

Individuals involved in medical research, financial or management audits, or program

evaluation have access to the medical record. They are not allowed access to any identifying

information, however.

30. Risk of death or harm for Patient

Information within the record can be shared with authorities without permission when failure

to do so would result in death or harm, either to the patient or to others. Information cannot

be used, however, to initiate or substantiate a charge unless the previous criteria are met (i.e.,

information from illicit drug testing cannot be used to bring charges of possession against a

patient). This rule was established in the United States Supreme Court case Jaffe v.

Redmond. In the United Kingdom, the Data Protection Acts and later the Freedom of

Information Act 2000 gave patients or their representatives the right to a copy of their record,

except where information breaches confidentiality (e.g., information from another family

member or where a patient has asked for information not to be disclosed to third parties) or

would be harmful to the patient's wellbeing (e.g., some psychiatric assessments). Also, the

legislation gives patients the right to check for any errors in their record and insist that

amendments be made if required.
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31. Destruction of Medical Records

In general, entities in possession of medical records are required to maintain those records for

a given period. In the United Kingdom, medical records are required for the lifetime of a

patient and legally for as long as that complaint action can be brought. Generally in the UK,

any recorded information should be kept legally for 7 years, but for medical records

additional time must be allowed for any child to reach the age of responsibility (20 years).

Medical records are required many years after a patients death to investigate illnesses within

a community (e.g., industrial or environmental disease or even deaths at the hands of doctors

committing murders, as in the Harold Shipman case).

32. Abuses of Medical Recordso

The outsourcing of medical record transcription and storage has the potential to violate

patient-physician confidentiality by possibly allowing unaccountable persons access to

patient data. Falsification of a medical record by a medical professional is a felony in most

United Statesjurisdictions. Governments have often refused to disclose medical records of

military personnel who have been used as experimental subjects.

Topic : Fees, Billing, Collections And Credit

Topic Objective:

At the end of the topic student will be able to understand:

 Billing of Medical treatment

 Factors to determine the charges of medical services

 Procedure And Diagnosis Codes to determine Medical Bill

 Payer of Medical Bill: Insurance Company

 Electronic Medical Billing Process

 Payment of Medical bill
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 Insurance Payment in Medical Billing

 History of Medical Billing

 HIPAA

Definition/Overview:

Medical billing is the process of submitting and following up on claims to insurance

companies in order to receive payment for services rendered by a health care provider. The

same process is used for most insurance companies, whether they are private companies or

government-owned.

Key Points:

1. Billing of Medical Treatment

The billing process is an interaction between a healthcare provider and the insurance

company (payer). The interaction begins with the office visit: a doctor or their staff will

typically create or update the patient's medical record. This record contains a summary of

treatment and demographic information related to the patient. Upon the first visit, the

provider will usually give the patient one or more diagnoses, in order to better coordinate and

streamline his/her care. In the absence of a definitive diagnosis, the reason for the visit will be

cited for the purpose of claims filing. The patient record contains highly personal

information, the nature of illness, examination details, medication lists, diagnoses and

suggested treatment.

2. Factors to determine the charges of Medical Services

The extent of the physical examination, the complexity of the medical decision making, and

amount of background information (history) obtained from the patient are evaluated to

determine the correct level of service that will be used to bill the insurance. The level of

service, once determined by qualified staff, is translated into a five digit procedure code from

the Current Procedural Terminology. The verbal diagnosis is translated into a numerical code

as well, drawn from the ICD-9-CM. These two codes, a CPT and an ICD-9-CM, are equally

important for claims processing.
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3. Procedure And Diagnosis Codes to determine the Bill

Once the procedure and diagnosis codes are determined the biller will transmit the claim to

the insurance company (payer). This is usually done electronically by formatting the claim as

an ANSI 837 file and using Electronic Data Interchange to submit the claim file to the payer

directly or via a clearinghouse. Historically claims were submitted using a paper form in the

case of professional (non-hospital) services, and for most payers, the CMS-1500 form was

used. The CMS-1500 form is so named for its originator, the Centers for Medicare and

Medicaid Services. To this day a sizable portion of medical claims get sent to payers using

paper forms.

4. Payer of Medical Bills: Insurance Company

The insurance company (payer) processes the claim. The insurance company has medical

directors to review claims and evaluate their validity for payment, using rubrics for patient

eligibility, provider credentials, and medical necessity. Approved claims are reimbursed for a

certain percentage of the billed services. Failed claims are rejected and notice is sent to

provider. Upon receiving the rejection message, the provider must decipher the message,

reconcile it with the original claim, make required corrections, and resubmit the claim. This

exchange of claims and rejections may be repeated multiple times until a claim is paid in full

or the provider relents and accepts an incomplete reimbursement. The frequency of

rejections, denials, and overpayments is high (often reaching 50%)(HBMA 7/07 ), mainly

because of high complexity of claims and data entry errors.

5. Electronic Medical Billing Process

A practice that has interactions with the patient must now under HIPAA send most billing

claims for services via electronic means. Prior to actually performing service and billing a

patient the care provider may utilize software to check the eligibility of the patient for the

intended services with the patients insurance company. This process utilizes the same

standards and technologies as an electronic claims transmission with small changes to the

transmission format, this format is known specifically as X12 270 Health Care Eligibility &

Benefit Inquiry transaction . A response to in eligibility request is returned by the payer

through a direct electronic connection or more commonly their website, it is called an X12

271 "Health Care Eligibility & Benefit Response" transaction, most practice
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management/emr software will automate this transmissionsso as to make them hidden from

the user. This first transaction that relates to a claim for services is known technologically as

X12 837 or ANSI 837 and contains a large amount of data regarding the provider interaction

as well overall reference information about the practice and the patient. Following that

submission the payer will respond with an X12 997 simply acknowledging that the claims

submission was received and that is was accepted for further processing. When the claim(s)

are actually adjudicated by the payer the will ultimately respond with a X12 835 transaction

which explains which lines items of the claim will be paid or denied, for how much and for

what enumerated reasons.

Due to limited technology many payers (especially state medicaids) still adjudicate claims

with significant manual human processing, this results in significant delays up to 48 hours or

even weeks to issue 835's responses to properly submitted 837 transactions. In many cases

this manual processing subverts the entire point of congress in mandating a standardized

eletronic billing process. These delays can also present catastrophic problems to the

availability of healthcare for those patients with difficult payers such as happened in

California with the state medicaid referred to as "Medi-cal".

6. Payment of Medical Bills

In order to be clear on the payment of a medical billing claim, the physician must have

complete knowledge of different insurance plans that insurance companies are offering, and

the laws& regulations that preside over them. Large insurance companies can have up to 15

different plans contracted with one physician. That is why the amount is settled between the

physician and the company before he provides his services and is paid according to the each

contract that has its own fee schedule, billing rules and billing address. Based on the amount

negotiated by the doctor and the insurance company, the original charge is reduced. The

amount that is paid by the insurance is known as an allowable. For example, although a

psychiatrist may charge $80.00 for a medication management session, the insurance may only

allow $50.00, so a $30 reduction would be assessed. This is called a "provider write off" or

"contractual adjustment." After payment has been made a patient will typically receive an

Explanation of Benefits (EOB) from his insurance company that outlines these transactions.
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7. Insurance Payment in Medical Billing

The insurance payment is further reduced if the patient has a copay, deductible, or a

coinsurance. If the patient in the previous example had a $5.00 copay, the doctor would be

paid $45 by the insurance. The doctor is then responsible for collecting the out-of-pocket

expense from the patient. If the patient had a $500.00 deductible, the contracted amount of

$50 would not be paid by the insurance company. Instead, this amount would be the patient's

responsibility to pay, and subsequent charges would also be the patient's responsibility, until

his expenses totaled $500. At that point, the deductible is met, and the insurance would issue

payment for future services. A coinsurance is a percentage of the allowed amount that the

patient must pay. It is most often applied to surgical and/or diagnostic procedures. Using the

above example, a coinsurance of 20% would have the patient owing $10 and the insurance

company owing $40. In Medicare the physician can either be 'Participating' in which he will

receive 80% of the allowable Medicare fee and 20% will be sent to the patient or can be

'Nonparticipating' in which the physician will receive 80% of the fee, and may bill patients

for 15% or more on the scheduled amount.

For example the regular fee for a particular service is $100, while Medicare's fee structure is

$70. Therefore the physician will get $56, and the patient will pay $14. Similarly Medicaid

has its own set of policies which are slightly more complex than Medicare.

8. History of Medical Billing

For several decades, medical billing was done almost entirely on paper. However, with the

advent of medical practice management software also known as health information systems it

has become possible to efficiently manage large amounts of claims. Many software

companies have arisen to provide medical billing software to this particularly lucrative

segment of the market. Several companies also offer full portal solutions through their own

web-interfaces, which negates the cost of individually licensed software packages. Due to the

rapidly changing requirements by U.S.health insurance companies, several aspects of medical

billing and medical office management have created the necessity for specialized training.

Medical office personnel may obtain certification through various institutions who may

provide a variety of specialized education and in some cases award a certification credential

to reflect professional status.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

53
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



9. HIPAA

The billing field has been challenged in recent years due to the introduction of the Health

Insurance Portability and Accountability Act (HIPAA). HIPAA is a set of rules and

regulations which hospitals, doctors, healthcare providers and health plans must follow in

order to provide their services aptly and ensure that there is no breach of confidence while

maintaining patient records. Since 2005, medical providers have been urged to electronically

send their claims in compliance with HIPAA to receive their payment. Title I of this Act

protects health insurance of workers and their families when they change or lose a job. Title

II calls for the electronic transmission of major financial and administrative dealings,

including billing, electronic claims processing, as well as reimbursement advice. Medical

billing service providers and insurance companies were not the only ones affected by HIPAA

regulations - many patients found that their insurance companies and health care providers

required additional waivers and paperwork related to HIPAA. As a result of these changes,

software companies and medical offices spent thousands of dollars on new technology and

were forced to redesign business processes and software in order to become compliant with

this new act.

Topic : Financial Management (Include Banking)

Topic Objective:

At the end of the topic student will be able to understand:

 Destruction of Medical Records

 Risk of death or harm of Patient

Definition/Overview:

Financial Management in hospital is the obtaining and management of funds for hospital

needs and responsibility for fiscal affairs. Individuals involved in medical research, financial
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or management audits, or program evaluation have access to the medical record. They are not

allowed access to any identifying information, however.

Key Points:

1. Risk of death or harm

Information within the record can be shared with authorities without permission when failure

to do so would result in death or harm, either to the patient or to others. Information cannot

be used, however, to initiate or substantiate a charge unless the previous criteria are met (i.e.,

information from illicit drug testing cannot be used to bring charges of possession against a

patient). This rule was established in the United States Supreme Court case Jaffe v.

Redmond. In the United Kingdom, the Data Protection Acts and later the Freedom of

Information Act 2000 gave patients or their representatives the right to a copy of their record,

except where information breaches confidentiality (e.g., information from another family

member or where a patient has asked for information not to be disclosed to third parties) or

would be harmful to the patient's wellbeing (e.g., some psychiatric assessments). Also, the

legislation gives patients the right to check for any errors in their record and insist that

amendments be made if required.

2. Destruction

In general, entities in possession of medical records are required to maintain those records for

a given period. In the United Kingdom, medical records are required for the lifetime of a

patient and legally for as long as that complaint action can be brought. Generally in the UK,

any recorded information should be kept legally for 7 years, but for medical records

additional time must be allowed for any child to reach the age of responsibility (20 years).

Medical records are required many years after a patients death to investigate illnesses within

a community (e.g., industrial or environmental disease or even deaths at the hands of doctors

committing murders, as in the Harold Shipman case).
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Topic : Medical Insurance

Topic Objective:

At the end of the topic student will be able to understand:

 Health insurance

 Concept Of Health Insurance

 Development Of Medical Expense Insurance

 Hospital and medical expense policies

Definition/Overview:

The term health insurance is generally used to describe a form of insurance that pays for

medical expenses. It is sometimes used more broadly to include insurance covering disability

or long-term nursing or custodial care needs. It may be provided through a government-

sponsored social insurance program, or from private insurance companies. It may be

purchased on a group basis (e.g., by a firm to cover its employees) or purchased by individual

consumers. In each case, the covered groups or individuals pay premiums or taxes to help

protect themselves from high or unexpected healthcare expenses. Similar benefits paying for

medical expenses may also be provided through social welfare programs funded by the

government.

Key Points:

1. Health insurance

Health insurance works by estimating the overall risk of healthcare expenses and developing

a routine finance structure (such as a monthly premium or annual tax) that will ensure that

money is available to pay for the healthcare benefits specified in the insurance agreement.

The benefit is administered by a central organization, most often either a government agency

or a private or not-for-profit entity operating a health plan.
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2. Concept Of Health Insurance

The concept of health insurance was proposed in 1694 by Hugh the Elder Chamberlen from

the Peter Chamberlen family. In the late 19th century, "accident insurance" began to be

available, which operated much like modern disability insurance. This payment model

continued until the start of the 20th century in some jurisdictions (like California), where all

laws regulating health insurance actually referred to disability insurance.

Accident insurance was first offered in the United Statesby the Franklin Health Assurance

Company of Massachusetts. This firm, founded in 1850, offered insurance against injuries

arising from railroad and steamboat accidents. Sixty organizations were offering accident

insurance in the US by 1866, but the industry consolidated rapidly soon thereafter. While

there were earlier experiments, the origins of sickness coverage in the US effectively date

from 1890. The first employer-sponsored group disability policy was issued in 1911.

3. Development Of Medical Expense Insurance

Before the development of medical expense insurance, patients were expected to pay all other

health care costs out of their own pockets, under what is known as the fee-for-service

business model. During the middle to late 20th century, traditional disability insurance

evolved into modern health insurance programs. Today, most comprehensive private health

insurance programs cover the cost of routine, preventive, and emergency health care

procedures, and also most prescription drugs, but this was not always the case.

4. Hospital and medical expense policies

Hospital and medical expense policies were introduced during the first half of the 20th

century. During the 1920s, individual hospitals began offering services to individuals on a

pre-paid basis, eventually leading to the development of Blue Cross organizations. The

predecessors of today's Health Maintenance Organizations (HMOs) originated beginning in

1929, through the 1930s and on during World War II.
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Topic : Medical Insurance Claims

Topic Objective:

At the end of the topic student will be able to understand:

 Concept Of Health Insurance

 Medical Expense Insurance

 Hospital and Medical Expense Policies

 Premium of health Plan

 Deductible

 Copayment by Policy Holder

 Coinsurance

 Exclusions of Medical Services

 Coverage limits of Health Plan

Out-of-pocket maximums

 In-Network Provider

 Capitation

Definition/Overview:

The term health insurance is generally used to describe a form of insurance that pays for

medical expenses. It is sometimes used more broadly to include insurance covering disability

or long-term nursing or custodial care needs. It may be provided through a government-

sponsored social insurance program, or from private insurance companies. It may be

purchased on a group basis (e.g., by a firm to cover its employees) or purchased by individual

consumers. In each case, the covered groups or individuals pay premiums or taxes to help

protect themselves from high or unexpected healthcare expenses. Similar benefits paying for

medical expenses may also be provided through social welfare programs funded by the

government.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

58
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Key Points:

1. Concept of Health Insurance

The concept of health insurance was proposed in 1694 by Hugh the Elder Chamberlen from

the Peter Chamberlen family. In the late 19th century, "accident insurance" began to be

available, which operated much like modern disability insurance..This payment model

continued until the start of the 20th century in some jurisdictions (like California), where all

laws regulating health insurance actually referred to disability insurance.

Accident insurance was first offered in the United Statesby the Franklin Health Assurance

Company of Massachusetts. This firm, founded in 1850, offered insurance against injuries

arising from railroad and steamboat accidents. Sixty organizations were offering accident

insurance in the US by 1866, but the industry consolidated rapidly soon thereafter. While

there were earlier experiments, the origins of sickness coverage in the US effectively date

from 1890. The first employer-sponsored group disability policy was issued in 1911.

2. Medical Expense Insurance

Before the development of medical expense insurance, patients were expected to pay all other

health care costs out of their own pockets, under what is known as the fee-for-service

business model. During the middle to late 20th century, traditional disability insurance

evolved into modern health insurance programs. Today, most comprehensive private health

insurance programs cover the cost of routine, preventive, and emergency health care

procedures, and also most prescription drugs, but this was not always the case.

3. Hospital and Medical Expense Policies

Hospital and medical expense policies were introduced during the first half of the 20th

century. During the 1920s, individual hospitals began offering services to individuals on a

pre-paid basis, eventually leading to the development of Blue Cross organizations. The

predecessors of today's Health Maintenance Organizations (HMOs) originated beginning in

1929, through the 1930s and on during World War II. A Health insurance policy is a contract

between an insurance company and an individual. The contract can be renewable annually or

monthly. The type and amount of health care costs that will be covered by the health plan are
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specified in advance, in the member contract or Evidence of Coverage booklet. The

individual policy-holder's payment obligations may take several forms:

4. Premium of Health Plan

The amount the policy-holder pays to the health plan each month to purchase health

coverage.

5. Deductible

It is the amount that the policy-holder must pay out-of-pocket before the health plan pays its

share. For example, a policy-holder might have to pay a $500 deductible per year, before any

of their health care is covered by the health plan. It may take several doctor's visits or

prescription refills before the policy-holder reaches the deductible and the health plan starts

to pay for care.

6. Co-payment

It is the amount that the policy-holder must pay out of pocket before the health plan pays for

a particular visit or service. For example, a policy-holder might pay a $45 copayment for a

doctor's visit, or to obtain a prescription. A copayment must be paid each time a particular

service is obtained.

7. Co-insurance

Instead of paying a fixed amount up front (a copayment), the policy-holder must pay a

percentage of the total cost. For example, the member might have to pay 20% of the cost of a

surgery, while the health plan pays the other 80%. Because there is no upper limit on

coinsurance, the policy-holder can end up owing very little, or a significant amount,

depending on the actual costs of the services they obtain.

8. Exclusions

Not all services are covered. The policy-holder is generally expected to pay the full cost of

non-covered services out of their own pocket.
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9. Coverage limits

Some health plans only pay for health care up to a certain dollar amount. The policy-holder

may be expected to pay any charges in excess of the health plan's maximum payment for a

specific service. In addition, some plans have annual or lifetime coverage maximums. In

these cases, the health plan will stop payment when they reach the benefit maximum, and the

policy-holder must pay all remaining costs.

10. Out-of-pocket maximums

Similar to coverage limits, except that in this case, the member's payment obligation ends

when they reach the out-of-pocket maximum, and the health plan pays all further covered

costs. Out-of-pocket maximums can be limited to a specific benefit category (such as

prescription drugs) or can apply to all coverage provided during a specific benefit year.

11. Capitation

An amount paid by an insurer to a health care provider, for which the provider agrees to treat

all members of the insurer.

12. In-Network Provider

It is a health care provider on a list of providers preselected by the insurer. The insurer will

offer discounted coinsurance or copayments, or additional benefits, to a plan member to see

an in-network provider. Generally, providers in network are providers who have a contract

with the insurer to accept rates further discounted from the "usual and customary" charges the

insurer pays to out-of-network providers. Prescription drug plans are a form of insurance

offered through some employer benefit plans in the US, where the patient pays a copayment

and the prescription drug insurance part or all of the balance for drugs covered in the

formulary of the plan. Some, if not most, health care providers in the United States will agree

to bill the insurance company if patients are willing to sign an agreement that they will be

responsible for the amount that the insurance company doesn't pay. The insurance company

pays out of network providers according to "reasonable and customary" charges, which may

be less than the provider's usual fee. The provider may also have a separate contract with the

insurer to accept what amounts to a discounted rate or capitation to the provider's standard

charges. It generally costs the patient less to use an in-network provider.
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Topic : Medical Coding

Topic Objective:

At the end of the topic student will be able to understand:

 Medical Transcription / Medical Coding

 Types of classification

 Medical classification

Definition/Overview:

Medical Coding

In communications systems, the altering of the characteristics of a signal to make the signal

more suitable for an intended application, such as optimizing the signal for transmission,

improving transmission quality and fidelity, modifying the signal spectrum, increasing the

information content, providing error detection and/or correction, and providing data security

(Note: A single coding scheme usually does not provide more than one or two specific

capabilities. Different codes have different sets of advantages and disadvantages.

Key Points:

1. Medical classification

Medical classification, or medical coding, is the process of transforming descriptions of

medical diagnoses and procedures into universal medical code numbers. The diagnoses and

procedures are usually taken from a variety of sources within the medical record, such as the

transcription of the doctor's notes, laboratory results, radiologic results, and other sources.

Diagnosis codes are used to track diseases, whether they are everyday diseases such as

diabetes mellitus and heart disease, to contagious diseases such as norovirus, the flu, and

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

62
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



athlete's foot. These diagnosis and procedure codes are used by government health programs,

private health insurance companies, workers' compensation carriers and others. Medical

classification systems are used for a variety of applications in medicine and medical

informatics

 statistical analysis of diseases and therapeutic actions

 reimbursement; e.g., based on DRGs

 knowledge-based and decision support systems

 direct surveillance of epidemic or pandemic outbreaks

2. Classification of Medical Codes

 Diagnostic codes

 Procedural codes

 Pharmaceutical codes

 Topographical codes

3. Medical Transcription / Medical Coding

In the medical transcription and medical coding professions there's a big difference between

those who work effectively, earning an excellent salary, and those who just work harder,

struggling to keep up. Work smarter, not harder.Invest your time and effort in a distance

learning program that effectively and quickly teaches you what you need to do the job the

way physicians and supervisors want it done. At the AndrewsSchool, we know how to teach

what employers want our graduates to know. Our program carefully balances knowledge of

medical science, technical skills and practical experience with assessment and evaluation by

professional instructors who care about your success. Our medical coding and transcription

programs are available by a combination of email and instructional message boards. We

designed our innovative educational programs to be flexible enough to meet the needs of our

students as we address the ever-growing demand for skilled and effective medical

transcriptionists and medical coders across the nation.
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Topic : Medical Office Management

Topic Objective:

At the end of the topic student will be able to understand:

 Medical Office Management

 Components of practice management software

 Patient demographics

 Appointment scheduling

 Claims and statements

 Reporting

 Practice management software and commerce

Definition/Overview:

Practice management software (PMS) is a category of software that deals with the day-to-day

operations of a medical practice. Such software frequently allows users to capture patient

demographics, schedule appointments, maintain lists of insurance payers, perform billing

tasks, and generate reports.

Key Points:

1. Medical Office Management

In the United States, most PMS is designed for small to medium-sized medical offices. Some

of the software is designed for or used by third-party medical billing companies. PMS is often

divided amongst desktop-only software, client-server software, or Internet-based software.

The desktop variety is intended to be used only on one computer by one or a handful of users

sharing access. Client-server software typically necessitates that the practice acquire or lease

server equipment and operate the server software on that hardware, while individual users'

workstations contain client software that accesses the server. Client-server software's

advantage is in allowing multiple users to share the data and the workload; a major

disadvantage is the cost of running the server. Internet-based software is a relatively newer
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breed of PMS. Such software decreases the need for the practice to run their own server and

worry about security and reliability. However, such software removes patient data from the

practice's premises, which can be seen as a security risk of its own. PMS is often connected to

electronic medical records (EMR) systems. While some information in a PMS and an EMR

overlaps for example, patient and provider data in general the EMR system is used for the

assisting the practice with clinical matters, while PMS is used for administrative and financial

matters. Medical practices often hire different vendors to provide the EMR and PMS systems.

The integration of the EMR and PMS software is considered one of the most challenging

aspects of the medical practice management software implementation.

2. Components of practice management software

Most practice management software contains systems that allow users to enter and track

patients, schedule and track patient appointments, send out insurance claims and patient

statements as part of the collection process, process insurance, patient and third party

payments, and generate reports for the administrative and clinical staff of the practice.

Typically, using a PMS also involves keeping up to date large sets of data including lists of

diagnosis and procedures, lists of insurance companies, referring physicians, providers,

facilities, and much more.

3. Patient demographics

The capture of patient demographics often starts when a new patient fills out a patient

information chart. This information includes the patient's name, address and contact

information, birthdate, employer, and insurance information. Practice staff typically enters

this information into the software. The software may automatically verify the patient's

eligibility for receiving benefits with the insurance company using a standard electronic data

interchange connection.

4. Appointment scheduling

Practice Management systems often include a calendaring or scheduling component that

allows staff to create and track upcoming patient visits. Software is often differentiated by

whether it allows double-booking, or whether it uses a scheduling or a booking model.
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Schedules are often color-coded to allow healthcare providers (i.e. doctors, nurses, assistants)

to easily identify blocks of time or sets of patients.

5. Claims and statements

After a patient visit, the PMS is used to enter a set of charges. Each charge usually

corresponds to a particular service that was performed on the patient, and is usually

associated with one or more diagnoses. Most charges are entered using a Health Care

Procedure Coding System (HCPCS) or its subset, the Current Procedural Terminology

(CPT). The diagnoses are indicated using International Classification of Diseases (ICD)

codes. Each charge will typically have a fee associated with it.If the patient carried a valid

private or public insurance policy at the time these services were provided, the charges are

then sent out as an insurance claim. The process of sending charges may happen on paper,

usually with the use of the CMS-1500 form. This form lists the provider who performed the

service, the patient, the services performed and the related diagnoses. For institutional

(typically hospital) charges, claims may also be sent out on the UB-92 forms. Claims may

also be sent out electronically using industry-standard electronic data interchange standards.

In most cases, electronic claims are submitted using an automated software process. While a

lot of insurance payers have created methods for direct submission of electronic claims, many

software vendors or practice users use the services of an electronic claim clearinghouse to

submit their claims. Such clearinghouses commonly maintain connections to a large number

of payers, and make it easy for practices to submit claims to any of these payers. Instead of

creating a connection to every payer, the practice user or software vendor must only connect

to the clearinghouse.

Once a claim is adjudicated by the payer, some sort of a response is sent to the submitter.

This usually comes as a paper Explanation of Benefits (EOB) or an Electronic Remittance

Advice (ERA). These describe the actions that the payer took on each claim: amounts paid,

denied, adjusted, etc. In cases where a patient did not have proper insurance, or where

insurance coverage did not fully pay the charges, the practice will usually send out patient

statements. Practice management software often contains a way for a practice to print and

mail their own statements (or other correspondence), and may even contain a way to interface

to third-party patient statement printing companies.
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6. Reporting

Almost invariably, the process of running a medical practice requires some introspection, and

practice management software usually contains reporting capabilities to allow users to extract

detailed data on financial performance and patient financial histories. PMS often has both

pre-setup reports as well as allowusers to design their own, ad-hoc reports.

7. Practice management software and commerce

Practice management software has traditionally been commercial; few viable free practice

management systems exist, though a few open source systems are under development. PMS

usually costs about $100 to tens of thousands of dollars to license and operate.

Topic : Body Structure And Function

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Human Body

 Limitations of Human Body

 Structure of Human Body

Definition/Overview:

With regard to living things, a body is the integral physical material of an individual. "Body"

often is used in connection with appearance, health issues and death. The study of the

workings of the body is physiology.
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Key Points:

1. Human body

The human body mostly consists of a head, neck, torso, two arms and two legs.

2. Limitation of Human Body

In some contexts, a superficial element of a body, such as hair may be regarded as not a part

of it, even while attached. The same is true of excretable substances, such as stool, both while

residing in the body and afterwards. Plants composed of more than one cell are not normally

regarded as possessing a body.

3. Structure of Human Body

The body of a dead person is also called a corpse, for humans, or cadaver. The dead bodies of

vertebrate animals, insects and humans are sometimes called carcasses. The study of the

structure of the body is called anato. Human beings are arguably the most complex organisms

on this planet. Imagine billions of microscopic parts, each with its own identity, working

together in an organized manner for the benefit of the total being. The human body is a single

structure but it is made up of billions of smaller structures of four major kinds:

3.1 Cells

Cells have long been recognized as the simplest units of living matter that can maintain

life and reproduce themselves. The human body, which is made up of numerous cells,

begins as a single, newly fertilized cell.

3.2 Tissues

Tissues are somewhat more complex units than cells. By definition, a tissue is an

organization of a great many similar cells with varying amounts and kinds of nonliving,

intercellular substance between them.
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3.3 Organs

Organs are more complex units than tissues. An organ is an organization of several

different kinds of tissues so arranged that together they can perform a special function.

For example, the stomach is an organization of muscle, connective, epithelial, and

nervous tissues. Muscle and connective tissues form its wall, epithelial and connective

tissues form its lining, and nervous tissue extends throughout both its wall and its lining.

3.4 Systems

Systems are the most complex of the component units of the human body. A system is an

organization of varying numbers and kinds of organs so arranged that together they can

perform complex functions for the body. Ten major systems compose the human body:

 Skeletal

 Muscular

 Endocrine

 Nervous

 Cardiovascular

 Lymphatic

 Respiratory

 Digestive

 Urinary

 Reproductive

Topic : The Integumentary System

Topic Objective:

At the end of the topic student will be able to understand:
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 Artificial Skin

 The Integumentary System

 Sandblasting Your Face

 Wetterhahn's Deadly Research

 Protection

 The Integumentary System Functions

 Sebaceous glands

 Apocrine glands

 Sweat Glands

 Nails

 Hair

 Fingerprints

 Dermis

 A cutaway view of human skin

 EPIDERMIS

 Subcutaneous tissue (Hypodermis)

 Dermis (Cutis)

 Epidermis

Definition/Overview:

In zootomy, the integumentary system is an organ system that protects the body from

damage, comprising the skin, hair, scales, nails, sweat glands and their products (sweat and

mucus). The integumentary system has a variety of functions; in animals, it may serve to

waterproof, cushion and protect the deeper tissues, excrete wastes, regulate temperature and

is the location of sensory receptors for pain, pressure and temperature. The name derives

from the Latin integumentum, which means 'a covering'.

The integumentary system is often the largest organ system. It distinguishes, separates,

protects and informs the animal with regard to its surroundings. Small-bodied invertebrates of

aquatic or continually moist habitats respire using the outer layer (integument). This gas

exchange system, where gases simply diffuse into and out of the interstitial fluid, is called

integumentary exchange.
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Key Points:

1. Epidermis

The epidermis is the thin outer layer of skin that contains melanin which gives skin its color

and allows for the skin to tan. The epidermis also gives the protein keratin which stiffens

epidermal tissue to form finger nails. The outermost layer consists of 25-30 layers of dead

cells.

2. Dermis (Cutis)

The dermis is the bottom-most, thick inner layer of skin, which comprises blood vessels,

connective tissue, nerves, lymph vessels, sweat glands and hair shafts. It has two main layers:

 The upper layer for touch, pain and heat, which communicate with the central nervous system

and is responsible for the folds of the fingerprints.

 The lower layer made of dense elastic fibers that house the hair follicles, nerves, gland, and

gives the skin most of its stretchiness and strength.

3. Subcutaneous tissue (Hypodermis)

The subcutaneous tissue or subcutis is the layer of tissue directly underlying the cutis. It is

mainly composed of adipose tissue. Its physiological function includes insulation and storage

of nutrients. It also cushions the body for extra protection. andgenital areas.

Arrector pili muscle (ah-REK-tor PI-li):Smooth muscle attached to a hair follicle that, when

stimulated, pulls on the follicle, causing the hair shaft to stand upright.

Dermal papillae (DER-mal pah-PILL-ee):Finger-like projections extending upward from the

dermis containing blood capillaries, which provide nutrients for the lower layer of the

epidermis; also form the characteristic ridges on the skin surface of the hands (fingerprints)

and feet.

 Dermis (DER-miss):Thick, inner layer of the skin.

 Eccrine sweat glands (ECK-rin):Body's most numerous sweat glands, which produce watery

sweat to maintain normal body temperature.

 Epidermis (ep-i-DER-miss):Thin, outer layer of the skin.
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 Epithelial tissue (ep-i-THEE-lee-al):Tissue that covers the internal and external surfaces of

the body and also forms glandular organs.

 Integument (in-TEG-ye-ment):In animals and plants, any natural outer covering, such as skin,

shell, membrane, or husk.

 Keratin (KER-ah-tin):Tough, fibrous, water-resistant protein that forms the outer layers of

hair, calluses, and nails and coats the surface of the skin.

 Lunula (LOO-noo-la):White, crescent-shaped area of the nail bed near the nail root.

 Melanocyte (MEL-ah-no-site):Cell found in the lower epidermis that produces the protein

pigment melanin.

 Organ (OR-gan):Any part of the body formed of two or more tissues that performs a

specialized function.

 Sebaceous gland (suh-BAY-shus):Exocrine gland in the dermis that produces sebum.

 Sebum (SEE-bum):Mixture of oily substances and fragmented cells secreted by sebaceous

glands.

 Squamous cells (SKWA-mus):Cells that are flat and scalelike.

 Subcutaneous (sub-kew-TAY-nee-us):Tissues between the dermis and the muscles.

The skin has two principal layers: the epidermis and the dermis. The epidermis is the thin,

outer layer, and the dermis is the thicker, inner layer. Beneath the dermis lies the

subcutaneous layer or hypodermis, which is composed of adipose or fatty tissue. Although

not technically part of the skin, it does anchor the skin to the underlying muscles. It also

contains the major blood vessels that supply the dermis and houses many white blood cells,

which destroy foreign invaders that have entered the body through breaks in the skin.

4. Epidermis

The epidermis is made of stratified squamous epithelial tissue. Epithelial tissue covers the

internal and external surfaces of the body and also forms glandular organs. Squamous cells

are thin and flat like fish scales. Stratified simply means having two or more layers. In short,

the epidermis is composed of many layers of thin, flattened cells that fit closely together and

are able to withstand a good deal of abuse or friction. The epidermis can be divided into four

or five layers. Most important of these are the inner and outer layers. The inner or deepest

cell layer is the only layer of the epidermis that receives nutrients (from the underlying

dermis). The cells of this layer, called basal cells, are constantly dividing and creating new
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cells daily, which push the older cells toward the surface. Basal cells produce keratin, an

extremely durable and water-resistant fibrous protein.

5. A cutaway view of human skin

The skin has two principle layers: the epidermis (a thin, outer layer) and the dermis (a thicker,

inner layer). (Illustration by Hans & Cassady.) Another type of cell found in the lower

epidermis is the melanocyte. Melanocytes produce melanin, a protein pigment that ranges in

color from yellow to brown to black. The amount of melanin produced determines skin color,

which is a hereditary characteristic. The melanocytes of dark-skinned individuals

continuously produce large amounts of melanin. Those of light-skinned individuals produce

less. Freckles are the result of melanin clumping in one spot.

The outermost layer of the epidermis consists of about twenty to thirty rows of tightly joined

flat dead cells. All that is left in these cells is their keratin, which makes this outer layer

waterproof. It takes roughly fourteen days for cells to move from the inner layer of the

epidermis to the outer layer. Once part of the outer layer, the dead cells remain for another

fourteen days or so before flaking off slowly and steadily.

6. Dermis

The dermis, the second layer of skin, lies between the epidermis and the subcutaneous layer.

Much thicker than the epidermis, the dermis contains the accessory skin structures. Hair,

sweat glands, and sebaceous (oil) glands are all rooted in the dermis. This layer also contains

blood vessels and nerve fibers. Nourished by the blood and oxygen provided by these blood

vessels, the cells of the dermis are alive.

Connective tissue forms the dermis. Bundles of elastic and collagen (tough fibrous protein)

fibers blend into the connective tissue. These fibers provide the dermis strength and

flexibility. The upper layer of the dermis has fingerlike projections that extend into the

epidermis. Called dermal papillae, they contain blood capillaries that provide nutrients for the

basal cells in the epidermis. On the skin surface of the hands and feet, especially on the tips

of the fingers, thumbs, and toes, the dermal papillae form looped and whorled ridges. These

print patterns, known as fingerprints or toeprints, increase the gripping ability of the hands

and feet. Genetically determined, the patterns are unique to every individual.
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7. Fingerprints

Fingerprints (the pattern of ridges on an individual's fingertips and thumbs formed by dermal

papillae) are unique to each individual and the patterns never change. People have long

known about the distinctiveness of fingerprints, but their use in identifying people did not

arise until the nineteenth century. It is generally acknowledged that English scientist Francis

Galton (18221911) was the first person to devise a system of fingerprint identification. In the

1880s, Galton obtained the first extensive collection of fingerprints for his studies on

heredity. He also established a bureau for the registration of civilians by means of

fingerprints and measurements. Galton's ideas were further developed by fellow Englishman

Edward R. Henry (18501931). In the 1890s, Henry developed a more simplified fingerprint

classification system. In 1901, he established England's first fingerprint bureau, called the

Fingerprint Branch, within the Scotland Yard police force. Henry's system is still used today

in Great Britain and the United States. Within the dermis are sensory receptors for the senses

of touch, pressure, heat, cold, and pain. A specific type of receptor exists for each sensation.

For pain, the receptors are free nerve endings. For the other sensations, the receptors are

encapsulated nerve endings, meaning they have a cellular structure around their endings. The

number and type of sensory receptors present in a particular area of skin determines how

sensitive that area is to a particular sensation. For example, fingertips have many touch

receptors and are quite sensitive. The skin of the upper arm is less sensitive because it has

very few touch receptors. Accessory structures The accessory structures of the integumentary

system include hair, nails, and sweat and sebaceous glands.

8. Hair

Roughly 5 million hairs cover the body of an average individual. About 100,000 of those

hairs appear on the scalp. Almost every part of the body is covered by hair, except the palms

of the hands, the soles of the feet, the sides of the fingers and toes, the lips, and certain parts

of the outer genital organs. Each hair originates from a tiny tubelike structure called a hair

follicle that extends deep into the dermis layer. Often, the follicle will project into the

subcutaneous layer. Capillaries and nerves attach to the base of the follicle, providing

nutrients and sensory information. Inside the base of the follicle, epithelial cells grow and

divide, forming the hair bulb or enlarged hair base. Keratin, the primary component in these

epithelial cells, coats and stiffens the hair as it grows upward through the follicle. The part of

the hair enclosed in the follicle is called the hair root. Once the hair projects from the scalp or
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skin, it is called a hair shaft. The older epithelial cells forming the hair root and hair shaft die

as they are pushed upward from the nutrient-rich follicle base by newly formed cells. Like the

upper layers of the epidermis, the hair shaft is made of dead material, almost entirely protein.

The hair shaft is divided into two layers: the cuticle or outer layer consists of a single layer of

flat, overlapping cells; the cortex or inner layer is made mostly of keratin. Hair shafts differ in

size, shape, and color. In the eyebrows, they are short and stiff, but on the scalp they are

longer and more flexible. Elsewhere on the body they are nearly invisible. Oval-shaped hair

shafts produce wavy hair. Flat or ribbonlike hair shafts produce kinky or curly hair. Perfectly

round hair shafts produce straight hair. The different types of melaninyellow, rust, brown,

and blackproduced by melanocytes at the follicle base combine to create the many varieties

of hair color, from the palest blonde to the richest black. With age, the production of melanin

decreases, and hair color turns gray. Attached to each hair follicle is a ribbon of smooth

muscle called an arrector pili muscle. When stimulated, the muscle contracts and pulls on the

follicle, causing the hair shaft to stand upright. A hair follicle cross-section. (Illustration by

SPL/John Bavosi. Reproduced by permission of Custom Medical Stock Photo.)

9. Nails

Nails in humans correspond to the hooves of horses and cattle and the claws of birds and

reptiles. Found on the ends of fingers and toes, nails are produced by nail follicles just as hair

is produced by hair follicles. The nail root is that portion of the nail embedded in the skin,

lying very near the bone of the fingertip. Here, cells produce a stronger form of keratin than

is found in hair. As new cells are formed, older cells are pushed forward, forming the nail

body or the visible attached portion of the nail. The free edge is that portion of the nail that

extends over the tip of the finger or toe. Healthy fingernails grow about 0.04 inches (1

millimeter) per week, slightly faster than toenails. The nail body is made of dead cells, but

the nail bed (the tissue underneath the nail body) is alive. The blood vessels running through

the nail bed give the otherwise transparent nail body a pink color. Near the nail root,

however, these blood vessels are obscured. The resulting white crescent is called the lunula

(from the Latin word luna, meaning "moon").

10. Sweat Glands

More than 2.5 million sweat glands are distributed over most surfaces of the human body.

They are divided into two types: eccrine sweat glands and apocrine sweat glands.
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Eccrine glands, the more numerous of the two types, are found all over the body. They are

especially numerous on the forehead, upper lip, palms, and soles. The glands are simply

coiled tubes that originate in the dermis. A duct extends from the gland to the skin's surface,

where it opens into a pore. Eccrine glands produce sweat or perspiration, a clear secretion

that is 99 percent water. Some salts, traces of waste materials such as urea, and vitamin C

form the remainder (the salts give sweat its characteristic salty taste).

A polished human nail magnified 105 times its normal size. (Copyright 1988/Keith.

Reproduced by permission of Custom Medical Stock Photo.)Depending on temperature and

humidity, an average individual loses 0.6 to 1.7 quarts (0.3 to 0.8 liters) of water every day

through sweating. During rigorous physical activity or on a hot day, that amount could rise to

5.3 to 7.4 quarts (5 to 7 liters).

11. Apocrine glands

Apocrine glands are found in the armpits, around the nipples, and in the groin. Like eccrine

glands, apocrine glands are coiled tubes found in the dermis. However, they are usually larger

and their ducts empty into hair follicles. Also, apocrine glands do not function until puberty.

At that time, they begin to release an odorless cloudy secretion that contains fatty acids and

protein. If the secretion of apocrine glands is allowed to remain on the skin for any length of

time, bacteria that lives on the skin breaks down the fatty acids and protein for their growth,

creating the unpleasant odor often associated with sweat. Apocrine glands are activated by

nerve fibers during periods of pain and stress, but their function in humans is not well

understood. Scientists theorize they may act as sexual attractants.

12. Sebaceous glands

Sebaceous glands, also known as oil glands, are found in the dermis all over the body, except

for the palms and soles. They secrete sebum, a mixture of lipids (fats), proteins, and

fragments of dead fatproducing cells. The function of sebum is to prevent the drying of skin

and hair. It also contains chemicals that kill bacteria present on the skin surface. While most

sebaceous glands secrete sebum through ducts into hair follicles, some secrete sebum directly

onto the surface of the skin. Arrector pili muscles, which contract to elevate hairs, also

squeeze sebaceous glands, forcing out sebum.
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13. The Integumentary System Functions

The integumentary system is essential to the body's homeostasis, or ability to maintain the

internal balance of its functions regardless of outside conditions. The system works to protect

underlying tissues and organs from infections and injury. It also prevents the loss of body

fluids. Receiving about one-third of the blood pumped from the heart every minute, the skin

and its glands help maintain normal body temperature. The system also acts as a mini-

excretory system, secreting salts, water, and wastes in the form of sweat. Cells in the skin

utilize sunlight to create vitamin D, which is necessary for normal bone growth and function.

Finally, the skin contains sensory receptors or specializednerve endings that allow an

individual to "feel" sensations such as touch, pain, pressure, and temperature.

14. Protection

The outermost epidermal layer of the skin is a barrier between the internal environment of the

body and the external world. Keratin, in abundance in this outer layer, waterproofs the body.

Without it, handling household chemicals, swimming in a pool, or taking a shower (a

necessary everyday activity) would be disastrous to the underlying cells of the body. Not only

does keratin keep water out, it also keeps water in. Excessive evaporation or loss of body

fluids would result in dehydration and eventual death.

15. Wetterhahn's Deadly Research

Karen Wetterhahn (19481997) was a chemistry professor at Dartmouth College in Hanover,

New Hampshire, where she conducted environmental research projects. During an

experiment in August 1996, Wetterhahn spilled a tiny drop of dimethyl mercury (a highly

toxic chemical) on her hand. Less than a year later, she was dead.

Wetterhahn had been conducting research to determine the effects that heavy metals (metals

such as mercury having a high specific gravity) produce on the environment. During her

experiment, she was transferring some dimethyl mercury to a tube when she spilled a tiny

amount. Although Wetterhahn was wearing latex gloves, the mercury permeated the thin

latex and soaked into her skin, passing through its waterproof layers within seconds.

Dimethyl mercury is deadly. Once in the body, it seeps from the bloodstream into brain

tissues, causing fatal damage to the central nervous system and the brain. Symptoms of
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mercury poisoning include loss of motor (movement) control, numbness in the arms and legs,

blindness, hearing and speech loss. Wetterhahn did not feel the effects of the mercury until

six months after the accident. Within three months, she was dead. After her death, the U.S.

Occupational Safety and Health Administration urged scientists to wear highly resistant

laminate gloves (consisting of several bonded layers) under a pair of heavy-duty neoprene

gloves when handling compounds such as dimethyl mercury. The thickness of the outer layer

of the epidermis, combined with the toughness provided by keratin, also prevents

microorganisms and viruses from entering the body. In addition, sebum secreted by the

sebaceous glands helps prevent microorganisms from living and growing on the skin surface.

Since it is slightly acidic, sebum creates a condition in which many microorganisms cannot

exist. Sebum serves a further protective function by keeping the skin and hair moist; dry skin

would crack, allowing viruses and bacteria to enter. If the protective outer layer of the skin is

broken because of an injury and microorganisms enter the body, the many blood vessels in

the dermis help prevent the microorganisms from reaching internal tissues. As an immune

response, the vessels dilate or expand. This increases the amount of blood flowing to the area,

which in turn brings in more white blood cells and other protein factors to battle the infection.

Even though the skin forms a protective barrier, it is still slightly permeable or allows certain

substances to pass through it. Vitamins A, D, E, and K all pass through the skin and are

absorbed in the capillaries in the dermis. Steroid hormones such as estrogen and chemicals

such as nicotine also pass through and are absorbed. With this in mind, medical researchers

have developed therapeutic patches that are attached to the skin to deliver chemicals or

medication (nicotine patches for those individuals trying to quit smoking are an example).

Nails protect the exposed tips of fingers and toes from physical injury. Fingernails also aid

the fingers in picking up small objects.

Hair serves a protective function, although it is limited. On the head, hair protects the scalp

from damaging ultraviolet (UV) radiation from the Sun, cushions the head from physical

blows, and insulates the scalp to a degree. On the eyelids, eyelashes prevent airborne particles

and insects from entering the eyes. Hairs in the nostrils and the external ear canals perform a

similar function. When stimulated by cold or an emotion such as fear, the arrector pili

muscles contract, pulling hair follicles upright. In animals (and in our evolutionary ancestors,

who had much more body hair), this action adds warmth by adding a layer of insulating air to

the fur. In present-day humans, who have very little body hair, this action seems to serve no

purpose other than to create dimples or "goose bumps" in the skin. The body is protected
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against the Sun's harmful UV radiation by melanin, produced by melanocytes in the

epidermis. Melanin accumulates within the cells of the epidermis. It then absorbs UV

radiation before that radiation can destroy the cells' DNA or deoxyribonucleic acid (large,

complex molecules found in the nuclei of cells that carriesgenetic or hereditary information

for an organism's development). Increased exposure to the Sun causes melanocytes to

increase their production of melanin. The temporary result is that the skin becomes darker or

tanned and is able to withstand further exposure to UV rays. The protection afforded by

melanin, however, is limited. Prolonged or excessive exposure to UV radiation eventually

damages the skin. It causes elastic fibers in the dermis to clump, and the skin takes on a

leathery appearance. Overexposure can also result in melanoma, a tumor composed of

melanocytes.

Body temperature Normal internal body temperature averages approximately 98.6F (37C).

The heat-regulating functions of the body are extremely important. If the internal temperature

varies more than a few degrees from normal, life-threatening changes take place in the body.

Eccrine glands play an important part in maintaining normal body temperature. When the

temperature of the body rises due to physical exercise or environmental conditions, the

hypothalamus (region of the brain containing many control centers for body functions and

emotions) sends signals to the eccrine glands to secrete sweat. When sweat evaporates on the

skin surface, it carries large amounts of body heat with it and the skin surface cools. Because

blood carries heat (a form of energy), blood flow is another regulator of body temperature.

Under warm conditions, the hypothalamus signals blood vessels in the dermis to dilate or

expand. This increases blood flow (and carries excess heat) to the body's surface. Like a

radiator, the skin then gives off heat to the surrounding environment. During cold conditions,

the hypothalamus signals eccrine glands to stop secreting sweat. It also signals blood vessels

in the dermis to constrict or close, which reduces blood flow to the skin surface. As a result,

heat is kept within the core of the body. Excretion and vitamin D formation Excretion is a

very minor function of the skin. Sweat does contain salt and urea (a compound produced

when the liver breaks down amino acids), but the amounts of these wastes are slight. The

kidneys are mainly responsible for removing waste products from the blood.

16. Sandblasting Your Face

For years, workers have cleaned old stone and concrete structures by blasting their surfaces

with a spray of fine sand. In the late 1990s, dermatologists and beauty salon owners in the

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

79
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



United Statesbegan using a similar technique to remove the signs of aging on people's faces.

The new treatment, already used in Europesince the early 1990s, is called

microdermabrasion. A machine blows tiny sterile sand crystals onto the skin of the face,

thensuctions them off. The crystals rub off the top layer of the skin, helping remove wrinkles.

The procedure is relatively painless and quick. However, its effects are not permanent, and it

only removes fine lines. Deep lines around the mouth, crow's feet around the eyes, and deep

lines on the forehead remain, although they are softened.

As explained earlier, too much sunlight is harmful to the body. A limited amount, however, is

beneficial. In the lower layers of the epidermis, cells contain a form of cholesterol (fatlike

substance produced by the liver that is an essential part of cell membranes and body

chemicals). When exposed to UV radiation, that cholesterol changes into vitamin D, which

the body uses to absorb calcium and phosphorus from food in the small intestine. Those two

minerals are then used to build and maintain bones and teeth, among other functions. Sensory

reception Themain function of the sensory receptors in the dermis is to provide the brain with

information about the external world and its effect on the skin. Thus, they alert the body to

the possible tissue-damaging effects of extreme heat or cold or something that is pressing

hard against the skin. They also transmit pleasant sensations, such as a gentle breeze blowing

across the face or the soft caress of a loved one. The skin's sensitive touch receptors help

blind readers interpret the raised dot patterns of Braille books. (Reproduced by permission of

FPG International.) The receptors differ in their sensitivity. Touch receptors are the most

sensitive, responding to the slightest contact. Found mainly in the fingers, tongue, and lips,

they number about 500,000. Pain receptors, however, do not react unless the stimulus is

strong enough. Located all over the body, pain receptors number between three and four

million. Their high numbers indicate their importance to the body.

Receptors send their information to the brain to be interpreted. The brain then directs the

body to respond, whether to remove itself from the situation or remain. Sensation, therefore,

is a function of the brain and the nervous system.

17. The Integumentary System

Unlike some other body systems, the integumentary system quickly shows when it is afflicted

by an aliment or malady. Over one thousand different aliments can affect the skin. The most

common skin disorders are those caused by allergies or bacterial or fungal infections. Burns
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and skin cancers, although less common, are more dangerous. In some cases, they can be

lethal. Integumentary System Disorders Acne (AK-nee): Disorder in which hair follicles of

the skin become clogged and infected. Athlete's foot: Common fungus infection in which the

skin between the toes becomes itchy and sore, cracking and peeling away. Basal cell

carcinoma (BAY-sal CELL car-si-NO-ma): Skin cancer that affects the basal cells in the

epidermis. Carcinoma (car-si-NO-ma): Cancerous tumor of the skin, mucous membrane, or

similar tissue of the body. Dermatitis (der-ma-TIE-tis): Any inflammation of the skin.

Malignant melanoma (ma-LIG-nant mel-ah-NO-ma): Cancer of melanocytes; the most

serious type of skin cancer. Psoriasis (so-RYE-ah-sis): Chronic skin disease characterized by

reddened lesions covered with dry, silvery scales. Seborrheic dermatitis (seh-beh-REE-ik der-

ma-TIE-tis): Commonly called seborrhea, a disease of the skin characterized by scaly lesions

usually on the scalp, hairline, and face. Squamous cell carcinoma (SKWA-mus CELL carsi-

NO-ma): Skin cancer affecting the cells of the second deepest layer of the epidermis. Vitiligo

(vit-i-LIE-go): Skin disorder in which the loss of melanocytes results in patches of smooth,

milky white skin. Warts: Small growths caused by a viral infection of the skin or mucous

membrane. The following are just a few of the many ailments that can target the

integumentary system.

Acne is a skin disease marked by pimples on the face, chest, and back. The most common

skin disease, acne affects an estimated 17 to 28 million people in the United States. Although

it can strike people at any age, acne usually begins at puberty and worsens during

adolescence. At puberty, increased levels of androgens (male hormones) cause the sebaceous

glands to secrete an excessive amount of sebum into hair follicles. The excess sebum

combines with dead, sticky skin cells to form a hard plug that blocks the follicle. Bacteria that

normally lives on the skin then invades the blocked follicle. Weakened, the follicle bursts

open, releasing the sebum, bacteria, skin cells, and white blood cells into the surrounding

tissues. A pimple then forms. Treatment for acne depends on whether the condition is mild,

moderate, or severe. The goal is to reduce sebum production, remove dead skin cells, and kill

skin bacteria. In very mild cases, keeping the skin clean by washing with a mild soap is

recommended. In other cases, medications applied directly to the skin or taken orally may be

prescribed in combination with gentle cleansing. Athlete's foot Athlete's foot is a common

fungus infection in which the skin between the toes becomes itchy and sore, cracking and

peeling away. Properly known as tinea pedis, the infection received its common name

because the infectioncausing fungi grow well in warm, damp areas such as in and around
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swimming pools, showers, and locker rooms (areas commonly used by athletes). The fungi

that cause athlete's foot are unusual in that they live exclusively on dead body tissue (hair, the

outer layer of skin, and nails). Researchers do not know exactly why some people develop the

condition and others do not. It is known that sweaty feet, tight shoes, and the failure to dry

feet well after swimming or bathing all contribute to the growth of the fungus. Symptoms of

athlete's foot include itchy, sore skin on the toes, with scaling, cracking, inflammation, and

blisters. If the blisters break, raw patches of tissue may be exposed. If the infection spreads,

itching and burning may increase. Athlete's foot usually responds well to treatment. Simple

cases are treated with antifungal creams or sprays. In more severe cases, an oral antifungal

medication may be prescribed. Burns There are few threats more serious to the skin than

burns. Burns are injuries to tissues caused by intense heat, electricity, UV radiation

(sunburn), or certain chemicals (such as acids). When skin is burned and cells A young

woman with acne. (Photograph by Biophoto Associates. Reproduced by permission of Photo

Researchers, Inc.) are destroyed, the body readily loses its precious supply of fluids.

Dehydration can follow, leading to a shutdown of the kidneys, a life-threatening condition.

Infection of the dead tissue by bacteria and viruses occurs one to two days after skin has been

burned. Infection is the leading cause of death in burn victims. Burns are classified according

to their severity or depth: first-, second-, or third-degree burns. First-degree burns occur when

only the epidermis is damaged. The burned area is painful, the outer skin is reddened, and

slight swelling may be present.

Sunburns are usually first-degree burns. Although they may cause discomfort, these minor

burns are usually not serious and heal within a few days. Second-degree burns occur when

the epidermis and the upper region of the dermis are damaged. The burned area is red,

painful, and may have a wet, shiny appearance because of exposed tissue. Blisters may form.

These moderate burns take longer to heal. If the blisters are not broken and care is taken to

prevent infection, the burned skin may regenerate or regrow without permanent scars. Third-

degree burns occur when the entire depth of skin is destroyed. Because nerve endings have

been destroyed, the burned area has no sensitivity. The area may be blackened or gray-white

in color. Muscle tissue and bone underneath may be damaged. In these serious to critical

burns, regeneration of the skin is not possible. Skin graftingtaking a piece of skin from an

unburned portion of the burn victim's body and transplanting it to the Burns are classified by

degreefirst, second, or thirdaccording to their severity and skin depth. (Illustration by

Electronic Illustrators Group.) burnedareamust be done to cover the exposed tissues. Third-
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degree burns take weeks to heal and will leave permanent scarring. Dermatitis is any

inflammation of the skin. There are many types of dermatitis and most are characterized by a

pink or red rash that itches. Two common types are contact dermatitis and seborrheic

dermatitis. Contact dermatitis is an allergic reaction to something that irritates the skin. It

usually appears within forty-eight hours after touching or brushing against a substance to

which the skin is sensitive. The resin in poison ivy, poison oak, and poison sumac is the most

common source of contact dermatitis. The skin of some people may also be irritated by

certain flowers, herbs, and vegetables. Chemical irritants that can cause contact dermatitis

include chlorine, cleaners, detergents and soaps, fabric softeners, perfumes, glues, and topical

medications (those applied on the skin). Contact dermatitis can be treated with medicated

creams or ointments and oral antihistamines and antibiotics.

18. Artificial Skin

Artificial skin, the synthetic or manmade equivalent of human skin, was first developed in the

1970s. Since then, the lives of many severely burned people have been saved through the use

of artificial skin. In the 1970s, John F. Burke, chief of trauma services at Massachusetts

General Hospital in Boston, and Ioannis V. Yannas, chemistry professor at Massachusetts

Institute of Technology in Cambridge, teamed up to develop some type of human skin

replacement. In their research, the two men found that collagen fibers (protein found in

human skin) and a long sugar molecule (called a polymer) could be combined to form a

porous material that resembles skin. They then created a kind of artificial skin using polymers

from shark cartilage and collagen from cowhide. Burke and Yannas soon discovered that

artificial skin acts like a framework onto which new skin tissue and blood vessels grow. As

the new skin grows, the cowhide and shark substances from the artificial skin are broken

down and absorbed by the body. In 1979, Burke and Yannas used their artificial skin on their

first patient, a woman who had suffered burns over half her body. After peeling away her

burned skin, Burke applied a layer of artificial skin and, where possible, grafted or added on

some of her own unburned skin. Three weeks later, the woman's new skin, the same color as

her unburned skin, was growing at an amazingly healthy rate. With continued research and

development, synthetic skin may become a more common treatment for burns and other

serious skin disorders. Seborrheic dermatitis, known commonly as seborrhea, appears as red,

inflamed skin covered by greasy or dry scales that may be white, yellow, or gray. These scaly

lesions appear usually on the scalp, hairline, and face. Dandruff is a mild form of seborrheic
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dermatitis. Medical researchers do not know the exact cause of this skin disease. They believe

that a high-fat diet, alcohol, stress, oily skin, infrequent shampooing, and weather extremes

(hot or cold) may play some role. The disease may be treated with special shampoos that help

soften and remove the scaly lesions. In more severe cases, medicated creams or shampoos

containing coal tar may be prescribed. Psoriasis is a chronic (long-term) skin disease

characterized by inflamed lesions with silvery-white scabs of dead skin. The disease affects

roughly four million people in the United States, women slightly more than men. It is most

common in fair-skinned people. Normal skin cells mature and replace dead skin cells every

twenty-eight to thirty days. Psoriasis causes skin cells to mature in less than a week. Because

various types of skin lesions. Skin ailments such as dermatitis, psoriasis, and acne are

characterized by the size, shape, and texture of lesions present at outbreak. The body cannot

shed old skin as rapidly as new cells are rising to the surface, raised patches of dead skin

develop. These patches are seen on the arms, back, chest, elbows, legs, folds between the

buttocks, and scalp. The cause of psoriasis is unknown. In some cases, it may be hereditary or

inherited. Attacks of psoriasis can be triggered by injury or infection, stress, hormonal

changes, exposure to cold temperature, or steroids and other medications.

The treatment for psoriasis depends on its severity. Steroid creams and ointments are

commonly used to treat mild or moderate psoriasis. If the case is more severe, these

medications may be used in conjunction with ultraviolet light B (UVB) treatments. Strong

medications are reserved for those individuals suffering from extreme cases of psoriasis. Skin

cancer Skin cancer is the growth of abnormal skin cells capable of invading and destroying

other cells. Skin cancer is the single most common type of cancer in humans. The cause of

most skin cancers or carcinomas is unknown, but overexposure to ultraviolet radiation in

sunlight is a risk factor. Skin for graftingthe transplantation of healthy skin to a burn or non-

healing woundcan be taken from other areas of a patient's body. (Illustration by Electronic

Illustrators Group.) Basal cell carcinoma is the most common form of skin cancer, accounting

for about 75 percent of cases. It is also the least malignant or cancerous (tending to grow and

spread throughout the body). In this form of skin cancer, basal cells in the epidermis are

altered so they no longer produce keratin. They also spread, invading the dermis and

subcutaneous layer. Shiny, dome-shaped lesions develop most often on sunexposed areas of

the face. The next most common areas affected are the ears, the backs of the hands, the

shoulders, and the arms. When the lesion is removed surgically, 99 percent of patients

recover fully. Squamous cell carcinoma affects the cells of the second deepest layer of the
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epidermis. Like basal cell carcinoma, this type of skin cancer also involves skin exposed to

the sun: face, ears, hands, and arms. The cancer presents itself as a small, scaling, raised

bump on the skin with a crusting center. It grows rapidly and spreads to adjacent lymph

nodes if not removed. If the lesion is caught early and removed surgically or through

radiation, the patient has a good chance of recovering completely. Malignant melanoma

accounts for about 5 percent of all skin cancers, but it is the most serious type. It is a cancer

of the melanocytes, cells in the lower epidermis that produce melanin. In their early stages,

melanomas resemble moles. Soon, they appear as an expanding brown to black patch. In

addition to invading surrounding tissues, the cancer spreads aggressively to other parts of the

body, especially the lungs and liver. Overexposure to the Sun may be a cause of melanomas,

but the greatest risk factor seems to be genetic.

Early discovery of the melanoma is key to survival. The primary treatment for this skin

cancer is the surgical removal of the tumor or diseased area of skin. When the melanoma has

spread to other parts of the body, it is generally considered incurable. Vitiligo is a skin

disorder in which the loss of melanocytes (cells that produce the color pigment melanin)

results in patches of smooth, milky white skin. This often inherited disorder affects about 1 to

2 percent of the world's population. Although it is more easily observed in people with darker

skin, it affects all races. It can begin at any age, but in 50 percent of the cases it starts before

the age of twenty. Medical researchers do not know the exact cause of the disorder. Some

theorize that nerve endings in the skin may release a chemical that destroys melanocytes.

Others believe that the melanocytes simply self-destruct. Still others think that vitiligo is a

type of autoimmune disease, in which the body targets and destroys its own cells and tissues.

Melanoma cells. Malignant melanoma is the most serious type of skin cancer. Vitiligo cannot

be cured, but it can be managed. Cosmetics can be applied to blend the white areas with the

surrounding normal skin. Sunscreens are useful to prevent the burning of affected areas and

to prevent normal skin around the patches from becoming darker. Vitiligo is a skin disorder

in which the loss of cells that produce melanin results in patches of smooth, milky white skin.

Warts are small growths caused by a viral infection of the skin or mucous membrane. The

virus infects the surface layer. Warts are contagious. They can easily pass from person to

person. They can also pass from one area of the body to another on the same person.

Affecting about 7 to 10 percent of the population, warts are particularly common among

children, young adults, and women. Common warts include hand warts, foot warts, and flat
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warts. Hand warts grow around the nails, on the fingers, and on the backs of the hands. They

appear mostly in areas where the skin is broken. Foot warts (also called plantar warts) usually

appear on the ball of the foot, the heel, or the flat part of the toes. Foot warts do not stick up

above the surface like hand warts. If left untreated, they can grow in size and spread into

clusters of several warts. If located on a pressure point of the foot, these warts can be painful.

Warts are caused by viral infections of the skin. (Reproduced by permission of Custom

Medical Stock.) Flat warts are smaller and smoother than other warts. They grow in great

numbers and can erupt anywhere on the body. In children, they appear especially on the face.

Many nonprescription wart remedies are available that will remove simple warts from hands

and fingers. Physicians use stronger chemical medications to treat warts that are larger or do

not respond to over-the-counter treatments. Freezing warts with liquid nitrogen or burning

them with an electric needle are advanced treatment methods. Tattoos are relatively

permanent marks or designs made on the skin. Tattoo comes from the Tahitian word tattau,

meaning "to mark." The process of tattooing is accomplished by injecting colored pigment

into small deep holes made in the skin. The modern method of tattooing employs an electric

needle to inject the pigment.

People have been decorating their bodies with pictures of animals, flowers, supernatural

creatures, and various designs for thousands of years. Egyptian mummies dating from 3035

B.C. have been discovered with ornate designs of flowers tattooed on their skin. Many

ancient cultures believed that a tattoo of an animal could capture the mystical spirit of that

animal and magically link the wearer to the animal depicted. While many cultures have

revered tattoos, many others have considered them vulgar and offensive. For as long as

people have applied tattoos to their skin, they have sought ways to remove them. In modern

times, tattoos can be removed medically through one of four ways. If the tattoo is small, it

can be surgically cut off and the skin sewn back together. In a method called dermabrasion,

the tattoo is "sanded" with a rotary abrasive instrument until the layers of skin peel. Another

method that uses abrasion is called salabrasion. In this procedure, which is centuriesold, salt

water is applied to the tattoo and then it is vigorously rubbed with some sort of sanding

device until the tattoo pigments are dispersed. All three of these methods leave some sort of

scarring, but the last method, laser surgery, does not. Pulses of light from a laser are directed

onto the tattoo, breaking up its pigments. The pigments are then removed over the next few

weeks by the body's defense cells.. As people age, dramatic changes take place in the

integumentary system.
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The epidermis thins as basal cells divide less and less. The dermis also thins and its elastic

fibers decrease in size. As a result, the skin becomes weaker and starts to sag, forming

wrinkles. Melanocytes decrease production of melanin, and the skin becomes pale and hair

turns white. Sebaceous glands also decrease production of sebum, causing the skin to become

dry and scaly. Blood supply to the skin is reduced and body temperature cannot be regulated

as well. Finally, the skin takes longer and longer to repair itself. Although there is no way to

avoid aging of the skin, there are ways to decrease the effects of aging. The loss of elasticity

in the skin is speeded up by sunlight. The skin should be shielded from the Sun through the

use of sunscreens, sunblocks, and protective clothing. Sunburns are never healthy and should

always be avoided. This will also help reduce the risk of skin cancer. As in all other body

systems, the following play a part in keeping the integumentary system operating at peak

efficiency: proper nutrition, healthy amounts of good-quality drinking water, adequate rest,

regular exercise, and stress reduction. Hair loss and graying are both genetically controlled,

but stress can add to both conditions. Exercise and relaxation techniques are proven ways to

reduce stress. Proper daily cleansing of the skin is highly recommended. However, harsh

detergents and scrubbing will not make the skin cleaner. In fact, they can injure the skin and

cause excessive drying. Greater benefits can be gained by cleaning the skin with gentle soaps

or lotions, then applying an appropriate moisturizer to all areas of the body.

Topic : The Skeletal System

Topic Objective:

At the end of the topic student will be able to understand:

 skeleton

 The Skull

 Cranial Bones

 Facial Bones

 Sinuses
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 Skull development

 Backbone and ribs

 Intervertebral discs

 Vertebral curves

 Regions of the backbone

 Bony thorax

 Ribs

Definition/Overview:

In biology, the skeleton or skeletal system is a strong framework that supports the body.

External rigid frameworks, such as those found in some invertebrates (e.g. insects), are

termed exoskeletons. Internal rigid frameworks, such as those found in most vertebrates (e.g.

mammals), are termed endoskeletons. The average adult human skeleton has around 206

bones. These bones meet at joints, the majority of which are freely movable, making the

skeleton flexible and mobile. The skeleton also contains cartilage for elasticity. Ligaments are

strong strips of fibrous connective tissue that hold bones together at joints, thereby stabilizing

the skeleton during movement.

Key Points:

1. Skeleton

A skeleton provides "cages" to protect the delicate organs. For example: the ribcage helps

protect the lungs, heart, etc. Moreover, it gives muscles "sides" or edges to attach to (through

tendons). It also maintains balance, supports the body's shape and allows for motion. Another

function of the skeleton is to make red and white blood cells. The Marrow in the bone

produces these cells for when the body needs them. But all these functions are perhaps

secondary to the primary function of locomotion. The bones allow the muscles of the body to

move the limbs. Bones come in different sizes; the longest bone is the femur, and the

shortest, the stapes. The First layer of a bone is called the Periostium. It is a thin membraine

coarting the compact bone. The next layer of bones are called compact bones, and the middle,

called spongy or cancellous bone, which are hollow and contain bone marrow. Joints of

bones are held together by ligaments, which are fine fibers attaching to each bone at joints. In
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order for bones to not scrape against each other, slippery cartilage and synovial fluid are

covered atop the bones.

2. The Skull

The human skull shapes the head and face, protects the fragile brain, and houses and protects

special sense organs for taste, smell, hearing, vision, and balance. It is constructed from 22

bones, 21 of which are locked together by immovable joints, to form a structure of great

strength. The bony framework of the head is called the skull, and it is subdivided into 2 parts,

namely;

3. Cranial Bones

The 8 bones of the cranium support, surround and protect the brain within the cranial cavity.

They form the roof, sides, and back of the cranium, as well as the cranial floor on which the

brain rests. The frontal bones and the parietal bones form the roof and sides of the cranium.

Two in the temporal bone, the external auditory meatus, directs sounds into the inner part of

the ear that is encased within, and which contains three small, linked bones called ossicles.

The occipital bones forms the posterior part of the cranium and much of the cranial floor. The

occipital bone has a large opening, the foramen magnum, through which the brain connects to

the spinal cord. The occipital condyles articulate with the atlas (first cervical vertebra),

enabling nodding movements of the head. The ethmoid bone forms part of the cranial floor,

the medial walls of the orbits, and the upper parts of the nasal septum, which divides the

nasal cavity vertical into left and right sides, The sphenoid bone, which is shaped like a bat's

wings, acts as a keystone by articulating with and holding together, all the other cranial

bones.

4. Facial Bones

The 14 facial bones form the framework of the face; provide cavities for the sense organs of

smell, taste, and vision; anchor the teeth; form openings for the passage of food, water, and

air; and provide attachment points for the muscles that produce facial expressions. Two

maxillae form the upper jaw, contain sockets for the 16 upper teeth, and link all other facial

bones apart from the mandible (lower jaw). Two zygomatic bones (cheekbones), form the

prominences of the cheeks and part of the lateral margins of the orbits. Two lacrimal bones
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form part of the medial wall of each orbit. Two nasal bones form the bridge of the nose. Two

palatine bones from the posterior side walls of the nasal cavity and posterior part of the hard

palate. Two inferior nasal conchae form part of the lateral wall of the nasal cavity. The vomer

forms part of the nasal septum. The mandible, the only skull bone that is able to move,

articulates with the temporal bone allowing the mouth to open and close, and provides

anchorage for the 16 lower teeth.

5. Sinuses

Sinuses are air-filled bubbles found in the frontal, sphenoid, ethmoid, and paired maxillae,

clustered around the nasal cavity. These spaces reduce the overall weight of the skull.

6. Skull development

In the fetus, skull bones are formed by intramembranous ossification. A fibrous membrane

ossifies to form skull bones linked by areas of as yet unossifed areas of membrane called

fontanelles. At birth, these flexible areas allow the head to be slightly compressed, and permit

brain growth during early infancy. These are named the anterior (Frontal) fontanelle,

posterior (Occipital) fontanelle, anterolateral (Sphenoidal)fontanelle, and the posterolateral

(Mastoid) fontanelle.

7. Backbone and ribs

Together with the sternum and ribs, the backbones (also known as the vertebral column,

spinal column, or spine) forms the skeleton of the trunk. The backbone consists of a chain of

irregular bones called vertebrae that meet at slightly movable joints. Each joint permits only

limited movement, but collectively the joints give the backbone considerable flexibility

enabling it to rotate, and to bend anteriorly, posteriorly, and laterally. The average backbone

makes up about 40 percent of body height. It extends from the skull to its anchorage in the

pelvic girdle, where it transmits the weight of the head and trunk to the lower limbs. It also

supports the skull; encloses and protects the delicate spinal cord; and provides an attachment

point for the ribs, and for the muscles and ligaments that support the trunk of the body.
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8. Intervertebral discs

Intervertebral discs are found between adjacent vertebrae from the second cervical vertebra

(axis) to the sacrum. Each disc has an inner soft, pulp nucleus coverbrous covering of fibrous

cartilage. Each disc forms a strong, slightly movable joint. Collectively, discs cushion

vertebrae against vertical shocks, and allow various movements of the backbone.

9. Vertebral curves

A normal backbone has four curves that give it an S-shape. The cervical and lumbar curves

are convex anteriorly, while the thoracic and sacral curves are concave anteriorly. The S-

shape allows the backbone to function as a spring rather than a flexible rod, thereby

absorbing shock during walking and running; enhancing the strength and flexibility of the

backbone; and facilitating balance when upright by placing the trunk directly over the feet.

10. Regions of the backbone

An adult backbone consists of 26 vertebrae of which two, the sacrum and coccyx, are

composites consisting of vertebrae that fuse during childhood. The backbone has five

sections. Seven small cervical vertebrae form the neck,which is the most flexible part of the

backbone. The uppermost cervical vertebra, the atlas articulates with the occipital condyle of

the skull to enable nodding movements of the head; articulation of the atlas with the axis, the

second cervical vertebra, produces shaking movement of the head. Twelve thoracic vertebrae

each articulate with a pair of ribs. Five large lumbar vertebrae form the hollow small of the

back and bear most of the weight of the head and trunk. The triangular sacrum, made of five

fused bones, forms a strong anchorage for the pelvic girdle, with which it forms the pelvis.

The coccyx, or tailbone, consists of four fused vertebrae.

11. Bony thorax

The cone-shaped bony thorax surrounds the thoracic cavity, and is formed by 12 thoracic

vertebrae posteriorly, 24 ribs laterally, and the sternum and costal cartilages anteriorly. Its

cage-like structure protects the thoracic and upper abdominal organs, supports the pectoral

girdles and upper limbs, and facilitates breathing.
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12. Ribs

The ribs are curved, flat bones with a slightly twisted shaft. The 12 pairs of ribs form a

ribcage that protects the heart, lungs, major blood vessels, stomach, liver, etc. At its posterior

end, the head of each rib articulates with the facets on the centra of adjacent vertebrae, and

with a facet on a transverse process. These vertebrocostal joints are plane joints that allow

gliding movements. At their anterior ends, the upper ten pairs of ribs attach directly or

indirectly to the sternum by flexible costal cartilages.. Together, vertebrocostal joints and

costal cartilages give the ribcage sufficient flexibility to make movements up and down

during breathing. Ribs 1-7 are called "true ribs". Ribs 8-12 are called "false ribs" of which

ribs 11 and 12 are "floating" ribs that articulate with the sternum indirectly via the costal

cartilage of another rib or not.

Topic : The Muscular System

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Skeletal muscle

 Anatomy of Skeletal muscle

 Cardiac Muscle

 Heart muscle

 Smooth muscle

 Control of muscle contraction

Definition/Overview:

The muscular system is the anatomical system of a species that allows it to move. The

muscular system in vertebrates is controlled through the nervous system, although some

muscles (such as the cardiac muscle) can be completely autonomous.
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Key Points:

1. Skeletal muscle

Skeletal muscle fibrs that are called boobs or buttons that are also multinucleated, with the

cell's nuclei located just beneath the plasma membrane. The cell comprises a series of striped

or striated, thread-like myofibrils. Within each myofibril there are protein filaments that are

anchored by dark Z lin. The fiber is one long continuous thread-like structure. The smallest

cross section of skeletal muscle is called a sarcomere which is the functional unit within the

cell. It extends from one Z line to the next attached Z line. The individual sarcomere has

alternating thick myosin and thin actin protein filaments. Myosin forms the center or middle

of eache M line. Thinner actin filaments form a zig zag pattern along the anchor points or Z

line. Upon stimulation by an action potential, skeletal muscles perform a coordinated

contraction by shortening each sarcomere. The best proposed model for understanding

contraction is the sliding filament model of muscle contraction. Actin and myosin fibers

overlap in a contractile motion towards each other. Myosin filaments have club-shaped heads

that project toward the actin filaments.

Larger structures along the myosin filament called myosin heads are used to provide

attachment points on binding sites for the actin filaments. The myosin heads move in a

coordinated style, they swivel toward the center of the sarcomere, detach and then reattach to

the nearest active site of the actin filament. This is called a rachet type drive system. This

process consumes large amounts of adenosine triphosphate (ATP).

Energy for this comes from ATP, the energy source of the cell. ATP binds to the cross

bridges between myosin heads and actin filaments. The release of energy powers the

swiveling of the myosin head. Muscles store little ATP and so must continuously recycle the

discharged adenosine diphosphate molecule (ADP) into ATP rapidly. Muscle tissue also

contains a stored supply of a fast acting recharge chemical, creatine phosphate which can

assist initially producing the rapid regeneration of ADP into ATP.

Calcium ions are required for each cycle of the sarcomere. Calcium is released from the

sarcoplasmic reticulum into the sarcomere when a muscle is stimulated to contract. This

calcium uncovers the actin binding sites. When the muscle no longer needs to contract, the
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calcium ions are pumped from the sarcomere and back into storage in the sarcoplasmic

reticulum.

2. Anatomy of Skeletal Muscle

There are approximately 639 skeletal muscles in the human body. At rest, the body produces

the majority of its ATP aerobically in the mitochondria without producing lactic acid or other

fatiguing byproducts. During exercise, the method of ATP production varies depending on

the fitness of the individual as well as the duration, and intensity of exercise. At lower

activity levels, when exercise continues for a long duration (several minutes or longer),

energy is produced aerobically by combining oxygen with carbohydrates and fats stored in

the body. Activity that is higher in intensity, with possible duration decreasing as intensity

increases, ATP production can switch to anaerobic pathways, such as the use of the creatine

phosphate and the phosphagen system or anaerobic glycolysis. Aerobic ATP production is

biochemically much slower and can only be used for long-duration, low intensity exercise,

but produces no fatiguing waste products that can not be removed immediately from

sarcomere and body and results in a much greater number of ATP molecules per fat or

carbohydrate molecule. Aerobic training allows the oxygen delivery system to be more

efficient, allowing aerobic metabolism to being more quickly. Anaerobic ATP production

produces ATP much faster and allows near-maximal intensity exercise, but also produces

significant amounts of lactic acid which render high intensity exercise unsustainable for

greater than several minutes. The phosphagen system is also anaerobic, allows for the highest

levels of exercise intensity, but intramuscular stores of phosphocreatine are very limited and

can only provide energy for exercises lasting up to ten seconds. Recovery is very quick, with

full creatine stores regenerated within five minutes.

3. Heart muscle

Heart muscles are distinct from skeletal muscles because the muscle fibers are laterally

connected to each other. Furthermore, just as with smooth muscles, they are not controlled by

will. Heart muscles are controlled by the sinus node, which, in turn, is influenced by the

autonomic nervous system.
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4. Smooth muscle

Smooth muscles are controlled directly by the autonomic nervous system and are involuntary,

meaning that they are incapable of being moved by conscious thought. Functions such as

heart beat and lungs (which are capable of being willingly controlled, be it to a limited extent

though) are involuntary muscles but are not smooth muscles.

5. Control of muscle contraction

Neuromuscular junctions are the focal point where a motor neuron attaches to a muscle.

Acetylcholine, (a neurotransmitter used in skeletal muscle contraction) is released from the

axon terminal of the nerve cell when an action potential reaches the microscopic junction,

called a synapse. A group of chemical messengers cross the synapse and stimulate the

formation of electrical changes, which are produced in the muscle cell when the acetylcholine

binds to receptors on its surface. Calcium is released from its storage area in the cell's

sarcoplasmic reticulum. An impulse from a nerve cell causes calcium release and brings

about a single, short muscle contraction called a muscle twitch. If there is a problem at the

neuromuscular junction, a very prolonged contraction may occur, tetanus. Also, a loss of

function at the junction can produce paralysis.

Skeletal muscles are organized into hundreds of motor units, each of which involves a motor

neuron, attached by a series of thin finger-like structures called axon terminals. These attach

to and control discrete bundles of muscle fibers. A coordinated and fine tuned response to a

specific circumstance will involve controlling the precise number of motor units used. While

individual muscle units contract as a unit, the entire muscle can contract on a predetermined

basis due to the structure of the motor unit. Motor unit coordination, balance, and control

frequently come under the direction of the cerebellum of the brain. This allows for complex

muscular coordination with little conscious effort, such as when one drives a car without

thinking about the process.

In Section 3 of this course you will cover these topics:
The Nervous System
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The Senses

The Cardiovascular System

The Immune System

The Respiratory System

The Digestive System

The Urinary System

The Endocrine System

The Reproductive System

Infection Control: Asepsis

Assisting With Physical Examinations

Topic : The Nervous System

Topic Objective:

At the end of the topic student will be able to understand:

 Nervous system in humans

 Central nervous system

 Peripheral nervous system

 Microanatomy of Nervous System

 Neuron

 Glial cell

 Physiological division of Nervous System

 Development of Central Nervous System

 Neural development in humans

 Importance of Nervous System

 Abilities of Nervous System

 Non-humans Nervous System

 Nervous System of Vertebrates

 Nervous System of Worms
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 Nervous System of Arthropoda

Definition/Overview:

The nervous system is a highly specialized network whose principal components are nerves

called neurons. Neurons are interconnected to each other in complex arrangements and have

the property of conducting, using electrochemical signals, and a great variety of stimuli both

within the nervous tissue as well as from and towards most of the other tissues. Thus, neurons

coordinate multiple functions in organisms. Nervous systems are found in many multicellular

animals but differ greatly in complexity between species.

Key Points:

1. Nervous system in humans

The human nervous system can be grouped into both with gross anatomy, (which describes

the parts that are large enough to be seen with the naked eye,) and microanatomy, (which

describes the system at a cellular level.) At gross anatomy, the nervous system can be

grouped in distinct organs, these being actually stations which the neural pathways cross

through. Thus, with a didactical purpose, these organs, according to their ubication, can be

divided in two parts: the central nervous system (CNS) and the peripheral nervous system

(PNS).

2. Central nervous system

The central nervous system (CNS) represents the largest part of the nervous system, including

the brain and the spinal cord. The CNS is contained within the dorsal cavity, with the brain

within the cranial cavity, and the spinal cord in the spinal cavity. The CNS is covered by the

meninges. The brain is also protected by the skull, and the spinal cord is also protected by the

vertebrae. The nervous system can be connected into many systems that can function

together. The two systems are central nervous system (CNS) and the peripheral nervous

system (PNS).

Central

nervous

system

Brain Prosencephalon Telencephalon Rhinencephalon, Amygdala,

Hippocampus, Neocortex,

Lateral ventricles
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Diencephalon Epithalamus, Thalamus,

Hypothalamus, Subthalamus,

Pituitary gland, Pineal gland,

Third ventricle

Brain stem Mesencephalon Tectum, Cerebral peduncle,

Pretectum, Mesencephalic duct

Rhombencephalon Metencephalon Pons,

Cerebellum,

Myelencephalon Medulla

oblongata

Spinal cord

[Table 1]

3. Peripheral nervous system

The PNS consists of all the other nervous structures that do not lie in the CNS. The large

majority of what are commonly called nerves (which are actually axonal processes of nerve

cells) are considered to be PNS.

4. Microanatomy of Nervous System

The nervous system is, on a small scale, primarily made up of neurons. However, glial cells

also play a major role.

5. Neuron

They are the core components of both the central nervous system & peripheral nervous

system. Neurons are sensors that send electric messages to the Central Nervous System which

send the electric messages back to the neurons telling them how to react, where the messages

are finally sent back directly to the brain. These messages travel at a usual pace of 100 meters

per second.The neuron is the fundamental unit of the nervous system, particularly the brain
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6. Glial cell

Glial cells are non-neuronal cells that provide support and nutrition, maintain homeostasis,

form myelin, and participate in signal transmission in the nervous system. In the human

brain, glia are estimated to outnumber neurons by about 10 to 1.

Glial cells provide support and protection for neurons. They are thus known as the "glue" of

the nervous system. The four main functions of glial cells are to surround neurons and hold

them in place, to supply nutrients and oxygen to neurons, to insulate one neuron from

another, and to destroy pathogens and remove dead neurons.

7. Physiological division of Human Nervous System

A less anatomical but much more functional division of the human nervous system is that

classifying it according to the role that the different neural pathways play, regardless whether

these cross through the CNS or the PNS:

 The somatic nervous system is responsible for coordinating the body's movements, and also

for receiving external stimuli. It is the system that regulates activities that are under conscious

control.

 Of digestion, it regulates from the esophagus to the stomach, small intestine and colon.

 In turn, these pathways can be divided according to the direction in which they conduct

stimuli:

 Afferent system by sensory neurons, which carry impulses from a receptor to the CNS

 Efferent system by motor neurons, which carry impulses from the CNS to an effector

 Relay system by relay neurons (also called interneurons), which transmit impulses between

the sensory and motor neurones.

However, there are relay neurons in the CNS as well.

The junction between two neurones is called a synapse. There is a very narrow gap (about

20nm in width) between the neurons - the synaptic cleft, where an action potential is

transmitted from one neuron to a neighboring one. They do this by relaying the message with

the use of neurotransmitters which the next neuron then receives the electrical signal, known

as a nerve impulse.
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Physiological division Somatic nervous system Afferent system

Efferent system

Autonomic nervous system Sympathetic Afferent system

Efferent system

Parasympathetic Afferent system

Efferent system

[Table 2]

8. Development of Central Nervous system

The nerve impulse is determined by the neurotransmitter to then carry the message to its

appropriate destination. These nerve impulses are a change in ion balance in the nerve cell,

which the central nervous system can then interpret.

9. Neural development in humans

Some landmarks of embryonic neural development include the birth and differentiation of

neurons from stem cell precursors, the migration of immature neurons from their birthplaces

in the embryo to their final positions, outgrowth of axons from neurons and guidance of the

motile growth cone through the embryo towards postsynaptic partners, the generation of

synapses between these axons and their postsynaptic partners, and finally the lifelong

changes in synapses which are thought to underlie learning and memory.

10. Importance of Nervous System

Many people have lost basic motor skills and other skills because of spinal cord injuries. If

this portion is damaged, the biggest nerve and the most important one getsdamaged. This

leads to paralysis or other permanent damage.

11. Abilities of Nervous System

The nervous system is able to make basic motor skills and other skills possible. The basic 5

senses of texture, taste, sight, smell, and hearing are powered by the nervous system. If

disabled, basic motor skills may be lost.
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12. Non-humans Nervous System

The fact that the nervous system uses a mixture of electrical and chemical signals makes it

incredibly fast, which is necessary to acknowledge the presence of danger. For example, a

hand touching a hot stove. If the nervous system was only comprised of chemical signals, the

body would not tell the arm to move fast enough to escape dangerous burns. So the speed of

the nervous system is a necessity for life.

13. Nervous System of Vertebrates

The nervous system of all vertebrate animals, is often divided into the central nervous system

(CNS) and the peripheral nervous system (PNS). The CNS consists of the brain and spinal

cord.

14. Nervous System of Worms

Planaria, a type of flatworm, have dual nerve cords running along the length of the body and

merging at the tail and the mouth. These nerve cords are connected by transverse nerves like

the rungs of a ladder. These transverse nerves help coordinate the two sides of the animal.

Two large ganglia at the head end function similar to a simple brain. Photoreceptors on the

animal's eyespots provide sensory information on light and dark.

The nervous system of the roundworm Caenorhabditis elegans has been mapped out to the

cellular level. Every neuron and its cellular lineage has been recorded and most, if not all, of

the neural connections are known. In this species, the nervous system is sexually dimorphic;

the nervous systems of the two sexes, males and hermaphrodites, have different numbers of

neurons and groups of neurons that perform sex-specific functions. In C. elegans, males have

exactly 383 neurons, while hermaphrodites have exactly 302 neurons

15. Nervous System of Arthropoda

Arthropods, such as insects and crustaceans, have a nervous system made up of a series of

ganglia, connected by a ventral nerve cord made up of two parallel connectives running along

the length of the belly . Typically, each body segment has one ganglion on each side, though

some ganglia are fused to form the brain and other large ganglia .
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The head segment contains the brain, also known as the supraesophageal ganglion. In the

insect nervous system, the brain is anatomically divided into the protocerebrum,

deutocerebrum, and tritocerebrum. Immediately behind the brain is the subesophageal

ganglion, which is composed of three pairs of fused ganglia. It controls the mouthparts, the

salivary glands and certain muscles. Many arthropods have well-developed sensory organs,

including compound eyes for vision and antennae for olfaction and pheromone sensation. The

sensory information from these organs is processed by the brain.

Topic : The Senses

Topic Objective:

At the end of the topic student will be able to understand:

 Senses

 Catagorisation of senses

 Sight

 Hearing

 Taste

 Smell

 Touch

 Balance and acceleration

 Thermoception

 Kinesthetic sense

 Pain

 Other internal senses
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Definition/Overview:

Senses are the physiological methods of perception. The senses and their operation,

classification, and theory are overlapping topics studied by a variety of fields, most notably

neuroscience, cognitive psychology (or cognitive science), and philosophy of perception. The

nervous system has a specific sensory system, or organ, dedicated to each sense.

Key Points:

1. Overview of Senses

There is no firm agreement among neurologists as to the number of senses because of

differing definitions of what constitutes a sense. One definition states that an exteroceptive

sense is a faculty by which outside stimuli are perceived. The traditional five senses are sight,

hearing, touch, smell, taste: a classification attributed to Aristotle. Humans also have at least

six additional senses (a total of eleven including interoceptive senses) that include:

nociception (pain), equilibrioception (balance), proprioception & kinesthesia (joint motion

and acceleration), sense of time, thermoception (temperature differences), and in some a

weak magnetoception (direction).

2. Catagorisation of Senses

One commonly recognized catagorisation for human senses is as follows: chemoreception;

photoreception; mechanoreception; and thermoception. Indeed, all human senses fit into one

of these four categories.

Different senses also exist in other organisms, for example electroreception.

A broadly acceptable definition of a sense would be "a system that consists of a group

sensory cell types that responds to a specific physical phenomenon, and that corresponds to a

particular group of regions within the brain where the signals are received and interpreted."

Disputes about the number of senses arise typically regarding the classification of the various

cell types and their mapping to regions of the brain.
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3. Sight

Sight or vision is the ability of the brain and eye to detect electromagnetic waves within the

visible range (light) interpreting the image as "sight." There is disagreement as to whether

this constitutes one, two or three senses. Neuroanatomists generally regard it as two senses,

given that different receptors are responsible for the perception of colour (the frequency of

photons of light) and brightness (amplitude/intensity - number of photons of light). Some

argue that stereopsis, the perception of depth, also constitutes a sense, but it is generally

regarded as a cognitive (that is, post-sensory) function of brain to interpret sensory input and

to derive new information. The inability to see is called blindness.

4. Hearing

Hearing or audition is the sense of sound perception. Since sound is vibrations propagating

through a medium such as air, the detection of these vibrations, that is the sense of the

hearing, is a mechanical sense akin to a sense of touch, albeit a very specialized one. In

humans, this perception is executed by tiny hair fibres in the inner ear which detect the

motion of a membrane which vibrates in response to changes in the pressure exerted by

atmospheric particles within a range of 20 to 22000 Hz, with substantial variation between

individuals. Sound can also be detected as vibrations conducted through the body by tactition.

Lower and higher frequencies than that can be heard are detected this way only. The inability

to hear is called deafness.

5. Taste

Taste or gustation is one of the two main "chemical" senses. There are at least four types of

tastes that "buds" (receptors) on the tongue detect, and hence there are anatomists who argue

that these constitute five or more different senses, given that each receptor conveys

information to a slightly different region of the brain. The inability to taste is called ageusia.

The four well-known receptors detect sweet, salt, sour, and bitter, although the receptors for

sweet and bitter have not been conclusively identified. A fifth receptor, for a sensation called

umami, was first theorised in 1908 and its existence confirmed in 2000. The umami receptor

detects the amino acid glutamate, a flavor commonly found in meat and in artificial

flavourings such as monosodium glutamate. Note that taste is not the same as flavor; flavor

includes the smell of a food as well as its taste.
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6. Smell

Smell or olfaction is the other "chemical" sense. Unlike taste, there are hundreds of olfactory

receptors, each binding to a particular molecular feature. Odor molecules possess a variety of

features and thus excite specific receptors more or less strongly. This combination of

excitatory signals from different receptors makes up what we perceive as the molecule's

smell. In the brain, olfaction is processed by the olfactory system. Olfactory receptor neurons

in the nose differ from most other neurons in that they die and regenerate on a regular basis.

The inability to smell is called anosmia.

7. Touch

Touch, also called tactition, mechanoreception or somatic sensation, is the sense of pressure

perception, generally in the skin. There are a variety of nerve endings that respond to

variations in pressure (e.g., firm, brushing, and sustained). The inability to feel anything or

almost anything is called anesthesia. Paresthesia is a sensation of tingling, pricking, or

numbness of a person's skin with no apparent long term physical effect.

8. Balance and acceleration

Balance, Equilibrioception, or vestibular sense, is the sense which allows an organism to

sense body movement, direction, speed, and acceleration, and to attain and maintain postural

equilibrium and balance. The organ of equilibrioception is the vestibular labyrinthine system

found in both of the inner ears. Technically this organ is responsible for two senses, angular

momentum and linear acceleration (which also senses gravity), but they are known together

as equilibrioception. The vestibular nerve conducts information from the three semicircular

canals, corresponding to the three spatial planes, the utricle, and the saccule. The ampulla, or

base, portion of the three semicircular canals each contain a structure called a crista. These

bend in response to angular momentum or spinning. The saccule and utricle, also called the

"otolith organs", sense linear acceleration and thus gravity. Otoliths are small crystals of

calcium carbonate that provide the inertia needed to detect changes in acceleration or gravity.

9. Thermoception

Thermoception is the sense of heat and the absence of heat (cold) by the skin and including

internal skin passages. The thermoceptors in the skin are quite different from the homeostatic

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

105
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



thermoceptors in the brain (hypothalamus) which provide feedback on internal body

temperature.

10. Kinesthetic sense

Proprioception, the kinesthetic sense, provides the parietal cortex of the brain with

information on the relative positions of the parts of the body. Neurologists test this sense by

telling patients to close their eyes and touch the tip of a finger to their nose. Assuming proper

proprioceptive function, at no time will the person lose awareness of where the hand actually

is, even though it is not being detected by any of the other senses. Proprioception and touch

are related in subtle ways, and their impairment results in surprising and deep deficits in

perception and action.

11. Pain

Nociception (physiological pain) signals near-damage or damage to tissue. The three types of

pain receptors are cutaneous (skin), somatic (joints and bones) and visceral (body organs). It

was believed that pain was simply the overloading of pressure receptors, but research in the

first half of the 20th century indicated that pain is a distinct phenomenon that intertwines with

all of the other senses, including touch. Pain was once considered an entirely subjective

experience, but recent studies show that pain is registered in the anterior cingulate gyrus of

the brain.

12. Other internal senses

An internal sense or interoception is "any sense that is normally stimulated from within the

body." These involve numerous sensory receptors in internal organs, such as stretch receptors

that are neurologically linked to the brain.

Pulmonary stretch receptors are found in the lungs and control the respiratory rate.

Cutaneous receptors in the skin not only respond to touch, pressure, and temperature, but also

respond to vasodilation in the skin such as blushing. Stretch receptors in the gastrointestinal

tract sense gas distension that may result in colic pain.
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Stimulation of sensory receptors in the esophagus result in sensations felt in the throat when

swallowing, vomiting, or during acid reflux. Sensory receptors in pharynx mucosa, similar to

touch receptors in the skin, sense foreign objects such as food that may result in a gagging

reflex and corresponding gagging sensation. Stimulation of sensory receptors in the urinary

bladder and rectum may result in sensations of fullness. Stimulation of stretch sensors that

sense dilation of various blood vessels may result in pain, for example headache caused by

vasodilation of brain arteries.

Topic : The Cardiovascular System

Topic Objective:

At the end of the topic student will be able to understand:

 Human circulatory system

 Systemic circulation

 Pulmonary circulation

 Coronary circulation

 Heart

 Closed cardiovascular system

 Other vertebrates

 Open circulatory system

 No circulatory system

 Congenital heart defect

 History of discovery

Definition/Overview:

The circulatory system is an organ system that moves nutrients, gases, and wastes to and

from cells, helps fight diseases and helps stabilize body temperature and pH to maintain
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homeostasis. This system may be seen strictly as a blood distribution network, but some

consider the circulatory system as composed of the cardiovascular system, which distributes

blood, and the lymphatic system, which distributes lymph. While humans, as well as other

vertebrates, have a closed cardiovascular system (meaning that the blood never leaves the

network of arteries, veins and capillaries), some invertebrate groups have an open

cardiovascular system. The most primitive animal phyla lack circulatory systems. The

lymphatic system, on the other hand, is an open system.

Key Points:

1. Human circulatory system

The main components of the human circulatory system are the heart, the blood, and the blood

vessels. The circulatory system includes: the pulmonary circulation, a "loop" through the

lungs where blood is oxygenated; and the systemic circulation, a "loop" through the rest of

the body to provide oxygenated blood. An average adult contains five to six quarts (roughly

4.7 to 5.7 litres) of blood, which consists of plasma that contains red blood cells, white blood

cells, and platelets.

Two types of fluids move through the circulatory system: blood and lymph. The blood, heart,

and blood vessels form the cardiovascular system. The lymph, lymph nodes, and lymph

vessels form the lymphatic system. The cardiovascular system and the lymphatic system

collectively make up the circulatory system.

2. Systemic circulation

Systemic circulation is the portion of the cardiovascular system which carries oxygenated

blood away from the heart, to the body, and returns deoxygenated blood back to the heart.

Arteries always take blood away from the heart, regardless of their oxygenation, and veins

always bring blood back. In general, arteries bring oxygenated blood to the tissues; veins

bring deoxygenated blood back to the heart. In the case of the pulmonary vessels, however,

the oxygenation is reversed: the pulmonary artery takes deoxygenated blood from the heart to

the lungs, and oxygenated blood is pumped back through the pulmonary vein to the heart. As

blood circulates through the body, oxygen and nutrients diffuse from the blood into cells

surrounding the capillaries, and carbon dioxide diffuses into the blood from the capillary
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cells. The release of oxygen from red blood cells or erythrocytes is regulated in mammals. It

increases with an increase of carbon dioxide in tissues, an increase in temperature, or a

decrease in pH. Such characteristics are exhibited by tissues undergoing high metabolism, as

they require increased levels of oxygen.

3. Pulmonary circulation

Pulmonary circulation is the portion of the cardiovascular system which carries oxygen-

depleted blood away from the heart, to the lungs, and returns oxygenated blood back to the

heart. De-oxygenated blood enters the right atrium of the heart and flows into the right

ventricle where it is pumped through the pulmonary arteries to the lungs. Pulmonary veins

return the now oxygen-rich blood to the heart, where it enters the left atrium before flowing

into the left ventricle. From the left ventricle the oxygen-rich blood is pumped out via the

aorta, and on to the rest of the body.

4. Coronary circulation

The coronary circulatory system provides a blood supply to the heart.

5. Heart

The heart pumps oxygenated blood to the body and deoxygenated blood to the lungs. In the

heart there is one atrium and one ventricle for each circulation, and with both a systemic and

a pulmonary circulation there are four chambers in total: left atrium, left ventricle, right

atrium and right ventricle.

6. Closed cardiovascular system

The cardiovascular systems of humans is closed, meaning that the blood never leaves the

system of blood vessels. In contrast, oxygen and nutrients diffuse across the blood vessel

layers and enters interstitial fluid, which carries oxygen and nutrients to the target cells, and

carbon dioxide and wastes in the opposite direction. The other component of the circulatory

system, the lymphatic system, is not closed.
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7. Other vertebrates

The circulatory systems of all vertebrates, as well as of annelids (for example, earthworms)

and cephalopods (squid and octopus) are closed, just as in humans. Still, the systems of fish,

amphibians, reptiles, and birds show various stages of the evolution of the circulatory system.

In fish, the system has only one circuit, with the blood being pumped through the capillaries

of the gills and on to the capillaries of the body tissues. This is known as single circulation.

The heart of fish is therefore only a single pump (consisting of two chambers). In amphibians

and most reptiles, a double circulatory system is used, but the heart is not always completely

separated into two pumps. Amphibians have a three-chambered heart. Birds and mammals

show complete separation of the heart into two pumps, for a total of four heart chambers; it is

thought that the four-chambered heart of birds evolved independently from that of mammals.

8. Open circulatory system

The open circulatory system is an arrangement of internal transport present in many animals

such as molluscs and arthropods, in which fluid (called hemolymph) in a cavity called the

hemocoel bathes the organs directly with oxygen and nutrients and there is no distinction

between blood and interstitial fluid; this combined fluid is called hemolymph or

haemolymph. Muscular movements by the animal during locomotion can facilitate

hemolymph movement, but diverting flow from one area to another is limited. When the

heart relaxes, blood is drawn back toward the heart through open-ended pores (ostia).

Hemolymph fills all of the interior hemocoel of the body and surrounds all cells. Hemolymph

is composed of water, inorganic salts (mostly Na+, Cl-, K+, Mg2+, and Ca2+), and organic

compounds (mostly carbohydrates, proteins, and lipids). The primary oxygen transporter

molecule is hemocyanin. There are free-floating cells, the hemocytes, within the hemolymph.

They play a role in the arthropod immune system.

9. No circulatory system

Circulatory systems are absent in some animals, including flatworms (phylum

Platyhelminthes). Their body cavity has no lining or enclosed fluid. Instead a muscular

pharynx leads to an extensively branched digestive system that facilitates direct diffusion of

nutrients to all cells. The flatworm's dorso-ventrally flattened body shape also restricts the
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distance of any cell from the digestive system or the exterior of the organism. Oxygen can

diffuse from the surrounding water into the cells, and carbon dioxide can diffuse out.

Consequently every cell is able to obtain nutrients, water and oxygen without the need of a

transport system.

10. Congenital heart defect

The 2nd century AD, Greek physician, Galen, knew that blood vessels carried blood and

identified venous (dark red) and arterial (brighter and thinner) blood, each with distinct and

separate functions. Growth and energy were derived from venous blood created in the liver

from chyle, while arterial blood gave vitality by containing pneuma (air) and originated in the

heart. Blood flowed from both creating organs to all parts of the body where it was consumed

and there was no return of blood to the heart or liver. The heart did not pump blood around,

the heart's motion sucked blood in during diastole and the blood moved by the pulsation of

the arteries themselves. Galen believed that the arterial blood was created by venous blood

passing from the left ventricle to the right by passing through 'pores' in the interventricular

septum, air passed from the lungs via the pulmonary artery to the left side of the heart.

11. History of discovery

The valves of the heart were discovered by a physician of the Hippocratean schoolaround the

4th century BC. However their function was not properly understood then. Because blood

pools in the veins after death, arteries look empty. Ancient anatomists assumed they were

filled with air and that they were for transport of air.

Herophilus distinguished veins from arteries but thought that the pulse was a property of

arteries themselves. Erasistratus observed that arteries that were cut during life bleed. He

ascribed the fact to the phenomenon that air escaping from an artery is replaced with blood

that entered by very small vessels between veins and arteries. Thus he apparently postulated

capillaries but with reversed flow of blood.

As the arterial blood was created 'sooty' vapors were created and passed to the lungs also via

the pulmonary artery to be exhaled.
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In 1242, the Arabian physician, Ibn al-Nafis, became the first person to accurately describe

the process of blood circulation in the human body, particularly pulmonary circulation, for

which he is considered the father of circulatory physiology. Ibn al-Nafis stated in his

Commentary on Anatomy in Avicenna's Canon:

"...the blood from the right chamber of the heart must arrive at the left chamber but there is

no direct pathway between them. The thick septum of the heart is not perforated and does not

have visible pores as some people thought or invisible pores as Galen thought. The blood

from the right chamber must flow through the vena arteriosa (pulmonary artery) to the lungs,

spread through its substances, be mingled there with air, pass through the arteria venosa

(pulmonary vein) to reach the left chamber of the heart and there form the vital spirit..."

Contemporary drawings of this process have survived. In 1552, Michael Servetus described

the same, and Realdo Colombo proved the concept, but it remained largely unknown in

Europe. Finally William Harvey, a pupil of Hieronymus Fabricius (who had earlier described

the valves of the veins without recognizing their function), performed a sequence of

experiments and announced in 1628 the discovery of the human circulatory system as his

own and published an influential book about it. This work with its essentially correct

exposition slowly convinced the medical world. Harvey was not able to identify the capillary

system connecting arteries and veins; these were later described by Marcello Malpighi.

Topic : The Immune System

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Immune System

 Disorders in the immune system

 Surface barriers of Immune System
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 Innate immunity

 Inflammation

 Complement system

 Cellular barriers of the innate system

 Adaptive immunity

 Lymphocytes

 Killer T cells

 Helper T cells

 γδ T cells

 B lymphocytes and antibodies

 Alternative adaptive immune system

 Immunological memory

 Passive memory

 Active memory and immunization

 Immune deficiencies

 Autoimmunity

 Hypersensitivity

 Other mechanisms of host defense

 Tumor immunology

 Physiological regulation

 Manipulation in medicine

Definition/Overview:

An immune system is a collection of mechanisms within an organism that protects against

disease by identifying and killing pathogens and tumor cells. It detects a wide variety of

agents, from viruses to parasitic worms, and needs to distinguish them from the organism's

own healthy cells and tissues in order to function properly. Detection is complicated as

pathogens adapt and evolve new ways to successfully infect the host organism.
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Key Points:

1. Overview of Immune System

To survive this challenge, multiple mechanisms evolved that recognize and neutralize

pathogens. Even simple unicellular organisms such as bacteria possess enzyme systems that

protect against viral infections. Other basic immune mechanisms evolved in ancient

eukaryotes and remain in their modern descendants, such as plants, fish, reptiles, and insects.

These mechanisms include antimicrobial peptides called defensins, phagocytosis, and the

complement system. More sophisticated mechanisms, however, developed relatively recently,

with the evolution of vertebrates. The immune systems of vertebrates such as humans consist

of many types of proteins, cells, organs, and tissues, which interact in an elaborate and

dynamic network. As part of this more complex immune response, the vertebrate system

adapts over time to recognize particular pathogens more efficiently. The adaptation process

creates immunological memories and allows even more effective protection during future

encounters with these pathogens. This process of acquired immunity is the basis of

vaccination.

2. Mechanism of Immune System:

Cells of the immune system are found in our bone marrow, lymph nodes, spleen, thymus,

tonsils, and in the liver of embryos. When microorganisms such as bacteria or viruses invade

the body, nonspecific defense mechanisms provide the first line of defense.

These are the primary deterrents which ensure protection from numerous germs. There are

physical deterrents (including the skin and nasal hairs), chemical deterrents (enzymes found

in perspiration and saliva), and inflammatory reactions. These particular mechanisms are

named appropriately because their responses are not specific to any particular pathogen.

3. Disorders in the immune system

Disorders in the immune system can result in disease. Immunodeficiency diseases occur

when the immune system is less active than normal, resulting in recurring and life-threatening

infections. Immunodeficiency can either be the result of a genetic disease, such as severe

combined immunodeficiency, or be produced by pharmaceuticals or an infection, such as the
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acquired immune deficiency syndrome (AIDS) that is caused by the retrovirus HIV. In

contrast, autoimmune diseases result from a hyperactive immune system attacking normal

tissues as if they were foreign organisms. Common autoimmune diseases include rheumatoid

arthritis, diabetes mellitus type 1 and lupus erythematosus. These critical roles of

immunology in health and disease are areas of intense scientific study. The immune system

protects organisms from infection with layered defenses of increasing specificity. Most

simply, physical barriers prevent pathogens such as bacteria and viruses from entering the

organism. If a pathogen breaches these barriers, the innate immune system provides an

immediate, but non-specific response. Innate immune systems are found in all plants and

animals. However, if pathogens successfully evade the innate response, vertebrates possess a

third layer of protection, the adaptive immune system, which is activated by the innate

response. Here, the immune system adapts its response during an infection to improve its

recognition of the pathogen. This improved response is then retained after the pathogen has

been eliminated, in the form of an immunological memory, and allows the adaptive immune

system to mount faster and stronger attacks each time this pathogen is encountered.

Components of the immune system

Innate immune system Adaptive immune system

Response is non-specific Pathogen and antigen specific response

Exposure leads to immediate maximal

response

Lag time between exposure and maximal

response

Cell-mediated and humoral components Cell-mediated and humoral components

No immunological memory Exposure leads to immunological memory

Found in nearly all forms of life Found only in jawed vertebrates

[Table 1]

Both innate and adaptive immunity depend on the ability of the immune system to distinguish

between self and non-self molecules. In immunology, self molecules are those components of

an organism's body that can be distinguished from foreign substances by the immune system.

Conversely, non-self molecules are those recognized as foreign molecules. One class of non-

self molecules are called antigens (short for antibody generators) and are defined as

substances that bind to specific immune receptors and elicit an immune response.
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4. Surface barriers of Immune System

Several barriers protect organisms from infection, including mechanical, chemical and

biological barriers. The waxy cuticle of many leaves, the exoskeleton of insects, the shells

and membranes of externally deposited eggs, and skin are examples of the mechanical

barriers that are the first line of defense against infection. However, as organisms cannot be

completely sealed against their environments, other systems act to protect body openings

such as the lungs, intestines, and the genitourinary tract. In the lungs, coughing and sneezing

mechanically eject pathogens and other irritants from the respiratory tract. The flushing

action of tears and urine also mechanically expels pathogens, while mucus secreted by the

respiratory and gastrointestinal tract serves to trap and entangle microorganisms. Chemical

barriers also protect against infection. The skin and respiratory tract secrete antimicrobial

peptides such as the β-defensins. Enzymes such as lysozyme and phospholipase A2 in saliva,

tears, and breast milk are also antibacterials. Vaginal secretions serve as a chemical barrier

following menarche, when they become slightly acidic, while semen contains defensins and

zinc to kill pathogens. In the stomach, gastric acid and proteases serve as powerful chemical

defenses against ingested pathogens. Within the genitourinary and gastrointestinal tracts,

commensal flora serve as biological barriers by competing with pathogenic bacteria for food

and space and, in some cases, by changing the conditions in their environment, such as pH or

available iron. This reduces the probability that pathogens will be able to reach sufficient

numbers to cause illness. However, since most antibiotics non-specifically target bacteria and

do not affect fungi, oral antibiotics can lead to an overgrowth of fungi and cause conditions

such as a vaginal candidiasis (yeast infection). There is good evidence that re-introduction of

probiotic flora, such as pure cultures of the lactobacilli normally found in yoghurt, helps

restore a healthy balance of microbial populations in intestinal infections in children and

encouraging preliminary data in studies on bacterial gastroenteritis, inflammatory bowel

diseases, urinary tract infection and post-surgical infections.

5. Innate immunity

Microorganisms that successfully enter an organism will encounter the cells and mechanisms

of the innate immune system. The innate response is usually triggered when microbes are

identified by pattern recognition receptors, which recognize components that are conserved

among broad groups of microorganisms. Innate immune defenses are non-specific, meaning

these systems respond to pathogens in a generic way. This system does not confer long-
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lasting immunity against a pathogen. The innate immune system is the dominant system of

host defense in most organisms.

6. Inflammation

Inflammation is one of the first responses of the immune system to infection. The symptoms

of inflammation are redness and swelling, which are caused by increased blood flow into a

tissue. Inflammation is produced by eicosanoids and cytokines, which are released by injured

or infected cells. Eicosanoids include prostaglandins that produce fever and the dilation of

blood vessels associated with inflammation, and leukotrienes that attract certain white blood

cells (leukocytes). Common cytokines include interleukins that are responsible for

communication between white blood cells; chemokines that promote chemotaxis; and

interferons that have anti-viral effects, such as shutting down protein synthesis in the host

cell. Growth factors and cytotoxic factors may also be released. These cytokines and other

chemicals recruit immune cells to the site of infection and promote healing of any damaged

tissue following the removal of pathogens.

7. Complement system

The complement system is a biochemical cascade that attacks the surfaces of foreign cells. It

contains over 20 different proteins and is named for its ability to complement the killing of

pathogens by antibodies. Complement is the major humoral component of the innate immune

response. Many species have complement systems, including non-mammals like plants, fish,

and some invertebrates. In humans, this response is activated by complement binding to

antibodies that have attached to these microbes or the binding of complement proteins to

carbohydrates on the surfaces of microbes. This recognition signal triggers a rapid killing

response. The speed of the response is a result of signal amplification that occurs following

sequential proteolytic activation of complement molecules, which are also proteases. After

complement proteins initially bind to the microbe, they activate their protease activity, which

in turn activates other complement proteases, and so on. This produces a catalytic cascade

that amplifies theinitial signal by controlled positive feedback. The cascade results in the

production of peptides that attract immune cells, increase vascular permeability, and opsonize

(coat) the surface of a pathogen, marking it for destruction. This deposition of complement

can also kill cells directly by disrupting their plasma membrane.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

117
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



8. Cellular barriers of the innate system

Leukocytes (white blood cells) act like independent, single-celled organisms and are the

second arm of the innate immune system. The innate leukocytes include the phagocytes

(macrophages, neutrophils, and dendritic cells), mast cells, eosinophils, basophils, and natural

killer cells. These cells identify and eliminate pathogens, either by attacking larger pathogens

through contact or by engulfing and then killing microorganisms. Innate cells are also

important mediators in the activation of the adaptive immune system.

Phagocytosis is an important feature of cellular innate immunity performed by cells called

'phagocytes' that engulf, or eat, pathogens or particles. Phagocytes generally patrol the body

searching for pathogens, but can be called to specific locations by cytokines. Once a pathogen

has been engulfed by a phagocyte, it becomes trapped in an intracellular vesicle called a

phagosome, which subsequently fuses with another vesicle called a lysosome to form a

phagolysosome. The pathogen is killed by the activity of digestive enzymes or following a

respiratory burst that releases free radicals into the phagolysosome. Phagocytosis evolved as

a means of acquiring nutrients, but this role was extended in phagocytes to include

engulfment of pathogens as a defense mechanism. Phagocytosis probably represents the

oldest form of host defense, as phagocytes have been identified in both vertebrate and

invertebrate animals. Neutrophils and macrophages are phagocytes that travel throughout the

body in pursuit of invading pathogens. Neutrophils are normally found in the bloodstream

and are the most abundant type of phagocyte, normally representing 50% to 60% of the total

circulating leukocytes. During the acute phase of inflammation, particularly as a result of

bacterial infection, neutrophils migrate toward the site of inflammation in a process called

chemotaxis, and are usually the first cells to arrive at the scene of infection. Macrophages are

versatile cells that reside within tissues and produce a wide array of chemicals including

enzymes, complement proteins, and regulatory factors such as interleukin 1. Macrophages

also act as scavengers, ridding the body of worn-out cells and other debris, and as antigen-

presenting cells that activate the adaptive immune system.

Dendritic cells (DC) are phagocytes in tissues that are in contact with the external

environment; therefore, they are located mainly in the skin, nose, lungs, stomach, and

intestines. They are named for their resemblance to neuronal dendrites, as both have many

spine-like projections, but dendritic cells are in no way connected to the nervous system.

Dendritic cells serve as a link between the innate and adaptive immune systems, as they
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present antigen to T cells, one of the key cell types of the adaptive immune system. Mast

cells reside in connective tissues and mucous membranes, and regulate the inflammatory

response. They are most often associated with allergy and anaphylaxis. Basophils and

eosinophils are related to neutrophils. They secrete chemical mediators that are involved in

defending against parasites and play a role in allergic reactions, such as asthma. Natural killer

(NK cells) cells are leukocytes that attack and destroy tumor cells, or cells that have been

infected by viruses.

9. Adaptive immunity

The adaptive immune system evolved in early vertebrates and allows for a stronger immune

response as well as immunological memory, where each pathogen is "remembered" by a

signature antigen. The adaptive immune response is antigen-specific and requires the

recognition of specific non-self antigens during a process called antigen presentation. Antigen

specificity allows for the generation of responses that are tailored to specific pathogens or

pathogen-infected cells. The ability to mount these tailored responses is maintained in the

body by "memory cells". Should a pathogen infect the body more than once, these specific

memory cells are used to quickly eliminate it.

10. Lymphocytes

The cells of the adaptive immune system are special types of leukocytes, called lymphocytes.

B cells and T cells are the major types of lymphocytes and are derived from hematopoietic

stem cells in the bone marrow. B cells are involved in the humoral immune response,

whereas T cells are involved in cell-mediated immune response.

Both B cells and T cells carry receptor molecules that recognize specific targets. T cells

recognize a non-self target, such as a pathogen, only after antigens (small fragments of the

pathogen) have been processed and presented in combination with a self receptor called a

major histocompatibility complex (MHC) molecule. There are two major subtypes of T cells:

the killer T cell and the helper T cell. Killer T cells only recognize antigens coupled to Class I

MHC molecules, while helper T cells only recognize antigens coupled to Class II MHC

molecules. These two mechanisms of antigen presentation reflect the different roles of the

two types of T cell. A third, minor subtype are the γδT cells that recognize intact antigens that

are not bound to MHC receptors.
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In contrast, the B cell antigen-specific receptor is an antibody molecule on the B cell surface,

and recognizes whole pathogens without any need for antigen processing. Each lineage of B

cell expresses a different antibody, so the complete set of B cell antigen receptors represent

all the antibodies that the body can manufacture.

11. Killer T cells

Killer T cell are a sub-group of T cells that kill cells infected with viruses (and other

pathogens), or are otherwise damaged or dysfunctional. As with B cells, each type of T cell

recognises a different antigen. Killer T cells are activated when their T cell receptor (TCR)

binds to this specific antigen in a complex with the MHC Class I receptor of another cell.

Recognition of this MHC:antigencomplex is aided by a co-receptor on the T cell, called CD8.

The T cell then travels throughout the body in search of cells where the MHC I receptors bear

this antigen. When an activated T cell contacts such cells, it releases cytotoxins, such as

perforin, which form pores in the target cell's plasma membrane, allowing ions, water and

toxins to enter. The entry of another toxin called granulysin (a protease) induces the target

cell to undergo apoptosis. T cell killing of host cells is particularly important in preventing

the replication of viruses. T cell activation is tightly controlled and generally requires a very

strong MHC/antigen activation signal, or additional activation signals provided by "helper" T

cells .

12. Helper T cells

Helper T cells express T cell receptors (TCR) that recognize antigen bound to Class II MHC

molecules. The MHC:antigen complex is also recognized by the helper cell's CD4 co-

receptor, which recruits molecules inside the T cell (e.g. Lck) that are responsible for T cell's

activation. Helper T cells have a weaker association with the MHC:antigen complex than

observed for killer T cells, meaning many receptors (around 200300) on the helper T cell

must be bound by an MHC:antigen in order to activate the helper cell, while killer T cells can

be activated by engagement of a single MHC:antigen molecule. Helper T cell activation also

requires longer duration of engagement with an antigen-presenting cell. The activation of a

resting helper T cell causes it to release cytokines that influence the activity of many cell

types. Cytokine signals produced by helper T cells enhance the microbicidal function of

macrophages and the activity of killer T cells. In addition, helper T cell activation causes an

upregulation of molecules expressed on the T cell's surface, such as CD40 ligand (also called
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CD154), which provide extra stimulatory signals typically required to activate antibody-

producing B cells.

13. γδ T cells

γδ T cells possess an alternative T cell receptor (TCR) as opposed to CD4+ and CD8+ (αβ) T

cells and share the characteristics of helper T cells, cytotoxic T cells and NK cells. The

conditions that produce responses from γδ T cells are not fully understood. Like other

'unconventional' T cell subsets bearing invariant TCRs, such as CD1d-restricted Natural

Killer T cells, γδ T cells straddle the border between innate and adaptive immunity. On one

hand,γδ T cells are a component of adaptive immunity as they rearrange TCR genes to

produce receptor diversity and can also develop a memory phenotype. On the other hand, the

various subsets are also part of the innate immune system, as restricted TCR or NK receptors

may be used as pattern recognition receptors. For example, large numbers of human Vγ9/Vδ2

T cells respond within hours to common molecules produced by microbes, and highly

restricted Vδ1+ T cells in epithelia will respond to stressed epithelial cells.

14. B lymphocytes and antibodies

A B cell identifies pathogens when antibodies on its surface bind to a specific foreign

antigen. This antigen/antibody complex is taken up by the B cell and processed by proteolysis

into peptides. The B cell then displays these antigenic peptides on its surface MHC class II

molecules. This combination of MHC and antigen attracts a matching helper T cell, which

releases lymphokines and activates the B cell. As the activated B cell then begins to divide,

its offspring (plasma cells) secrete millions of copies of the antibody that recognizes this

antigen. These antibodies circulate in blood plasma and lymph, bind to pathogens expressing

the antigen and mark them for destruction by complement activation or for uptake and

destruction by phagocytes. Antibodies can also neutralize challenges directly, by binding to

bacterial toxins or by interfering with the receptors that viruses and bacteria use to infect

cells.CD20 antigen is also found on B lymphocytes.

15. Alternative adaptive immune system

Although the classical molecules of the adaptive immune system (e.g. antibodies and T cell

receptors) exist only in jawed vertebrates, a distinct lymphocyte-derived molecule has been
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discovered in primitive jawless vertebrates, such as the lamprey and hagfish. These animals

possess a large array of molecules called variable lymphocyte receptors (VLRs) that, like the

antigen receptors of jawed vertebrates, are produced from only a small number (one or two)

of genes. These molecules are believed to bind pathogenic antigens in a similar way to

antibodies, and with the same degree of specificity.

16. Immunological memory

When B cells and T cells are activated and begin to replicate, some of their offspring will

become long-lived memory cells. Throughout the lifetime of an animal, these memory cells

will remember each specific pathogen encountered and can mount a strong response if the

pathogen is detected again. This is "adaptive" because it occurs during the lifetime of an

individual as an adaptation to infection with that pathogen and prepares the immune system

for future challenges. Immunological memory can either be in the form of passive short-term

memory or active long-term memory.

17. Passive memory

Newborn infants have no prior exposure to microbes and are particularly vulnerable to

infection. Several layers of passive protection are provided by the mother. During pregnancy,

a particular type of antibody, called IgG, is transported from mother to baby directly across

the placenta, so human babies have high levels of antibodies even at birth, with the same

range of antigen specificities as their mother. Breast milk also contains antibodies that are

transferred to the gut of the infant and protect against bacterial infections until the newborn

can synthesize its own antibodies. This is passive immunity because the fetus does not

actually make any memory cells or antibodies--it only borrows them. This passive immunity

is usually short-term, lasting from a few days up to several months. In medicine, protective

passive immunity can also be transferred artificially from one individual to another via

antibody-rich serum.

18. Active memory and immunization

Long-term active memory is acquired following infection by activation of B and T cells.

Active immunity can also be generated artificially, through vaccination. The principle behind

vaccination (also called immunization) is to introduce an antigen from a pathogen in order to
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stimulate the immune system and develop specific immunity against that particular pathogen

without causing disease associated with that organism. This deliberate induction of an

immune response is successful because it exploits the natural specificity of the immune

system, as well as its inducibility. With infectious disease remaining one of the leading

causes of death in the human population, vaccination represents the most effective

manipulation of the immune system mankind has developed. Most viral vaccines are based

on live attenuated viruses, while many bacterial vaccines are based on acellular components

of micro-organisms, including harmless toxin components. Since many antigens derived from

acellular vaccines do not strongly induce the adaptive response, most bacterial vaccines are

provided with additional adjuvants that activate the antigen-presenting cells of the innate

immune system and maximize immunogenicity.

19. Disorders of human immunity

The immune system is a remarkably effective structure that incorporates specificity,

inducibility and adaptation. Failures of host defense do occur, however, and fall into three

broad categories: immunodeficiencies, autoimmunity, and hypersensitivities.

20. Immunodeficiencies

Immunodeficiencies occur when one or more of the components of the immune system are

inactive. The ability of the immune system to respond to pathogens is diminished in both the

young and the elderly, with immune responses beginning to decline at around 50 years of age

due to immunosenescence. In developed countries, obesity, alcoholism, and drug use are

common causes of poor immune function. However, malnutrition is the most common cause

of immunodeficiency in developing countries. Diets lacking sufficient protein are associated

with impaired cell-mediated immunity, complement activity, phagocyte function, IgA

antibody concentrations, and cytokine production. Deficiency of single nutrients such as iron;

copper; zinc; selenium; vitamins A, C, E, and B6; and folic acid (vitamin B9) also reduces

immune responses. It can also be inherited or 'acquired'. Chronic granulomatous disease,

where phagocytes have a reduced ability to destroy pathogens, is an example of an inherited,

or congenital, immunodeficiency. AIDS and some types of cancer cause acquired

immunodeficiency.
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21. Autoimmunity

Overactive immune responses comprise the other end of immune dysfunction, particularly the

autoimmune disorders. Here, the immune system fails to properly distinguish between self

and non-self, and attacks part of the body. Under normal circumstances, many T cells and

antibodies react with self peptides. One of the functions of specialized cells (located in the

thymus and bone marrow) is to present young lymphocytes with self antigens produced

throughout the body and to eliminate those cells that recognize self-antigens, preventing

autoimmunity.

22. Hypersensitivity

Hypersensitivity is an immune response that damages the body's own tissues. They are

divided into four classes (Type I IV) based on the mechanisms involved and the time course

of the hypersensitive reaction. Type I hypersensitivity is an immediate or anaphylactic

reaction, often associated with allergy. Symptoms can range from mild discomfort to death.

Type I hypersensitivity is mediated by IgE released from mast cells and basophils. Type II

hypersensitivity occurs when antibodies bind to antigens on the patient's own cells, marking

them for destruction. This is also called antibody-dependent (or cytotoxic) hypersensitivity,

and is mediated by IgG and IgM antibodies. Immune complexes (aggregations of antigens,

complement proteins, and IgG and IgM antibodies) deposited in various tissues trigger Type

III hypersensitivity reactions. Type IV hypersensitivity (also known as cell-mediated or

delayed type hypersensitivity) usually takes between two and three days to develop. Type IV

reactions are involved in manyautoimmune and infectious diseases, but may also involve

contact dermatitis (poison ivy). These reactions are mediated by T cells, monocytes, and

macrophages.

23. Other mechanisms of host defense

It is likely that a multicomponent, adaptive immune system arose with the first vertebrates, as

invertebrates do not generate lymphocytes or an antibody-based humoral response. Many

species, however, utilize mechanisms that appear to be precursors of these aspects of

vertebrate immunity. Immune systems appear even in the most structurally-simple forms of

life, with bacteria using a unique defense mechanism, called the restriction modification

system to protect themselves from viral pathogens, called bacteriophages. Pattern recognition
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receptors are proteins used by nearly all organisms to identify molecules associated with

pathogens. Antimicrobial peptides called defensins are an evolutionarily conserved

component of the innate immune response found in all animals and plants, and represent the

main form of invertebrate systemic immunity. The complement system and phagocytic cells

are also used by most forms of invertebrate life. Ribonucleases and the RNA interference

pathway are conserved across all eukaryotes, and are thought to play a role in the immune

response to viruses.

Unlike animals, plants lack phagocytic cells, and most plant immune responses involve

systemic chemical signals that are sent through a plant. When a part of a plant becomes

infected, the plant produces a localized hypersensitive response, whereby cells at the site of

infection undergo rapid apoptosis to prevent the spread of the disease to other parts of the

plant. Systemic acquired resistance (SAR) is a type of defensive response used by plants that

renders the entire plant resistant to a particular infectious agent. RNA silencing mechanisms

are particularly important in this systemic response as they can block virus replication.

24. Tumor immunology

Macrophages have identified a cancer cell (the large, spiky mass). Upon fusing with the

cancer cell, the macrophages (smaller white cells) will inject toxins that kill the tumor cell.

Immunotherapy for the treatment of cancer is an active area of medical research.

Another important role of the immune system is to identify and eliminate tumors. The

transformed cells of tumors express antigens that are not found on normal cells. To the

immune system, these antigens appear foreign, and their presence causes immune cells to

attack the transformed tumor cells. The antigens expressed by tumors have several sources;

some are derived from oncogenic viruses like human papillomavirus, which causes cervical

cancer, while others are the organism's own proteins that occur at low levels in normal cells

but reach high levels in tumor cells. One example is an enzyme called tyrosinase that, when

expressed at high levels, transforms certain skin cells (e.g. melanocytes) into tumors called

melanomas. A third possible source of tumor antigens are proteins normally important for

regulating cell growth and survival, that commonly mutate into cancer inducing molecules

called oncogenes. The main response of the immune system to tumors is to destroy the

abnormal cells using killer T cells, sometimes with the assistance of helper T cells. Tumor

antigens are presented on MHC class I molecules in a similar way to viral antigens. This
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allows killer T cells to recognize the tumor cell as abnormal. NK cells also kill tumorous cells

in a similar way, especially if the tumor cells have fewer MHC class I molecules on their

surface than normal; this is a common phenomenon with tumors. Sometimes antibodies are

generated against tumor cells allowing for their destruction by the complement system.

Clearly, some tumors evade the immune system and go on to become cancers. Tumor cells

often have a reduced number of MHC class I molecules on their surface, thus avoiding

detection by killer T cells. Some tumor cells also release products that inhibit the immune

response; for example by secreting the cytokine TGF-β,which suppresses the activity of

macrophages and lymphocytes. In addition, immunological tolerance may develop against

tumor antigens, so the immune system no longer attacks the tumor cells.

Paradoxically, macrophages can promote tumor growth when tumor cells send out cytokines

that attract macrophages which then generate cytokines and growth factors that nurture tumor

development. In addition, a combination of hypoxia in the tumor and a cytokine produced by

macrophages induces tumor cells to decrease production of a protein that blocks metastasis

and thereby assists spread of cancer cells.

25. Physiological regulation

Hormones can act as immunomodulators, altering the sensitivity of the immune system. For

example, female sex hormones are known immunostimulators of both adaptive and innate

immune responses. Some autoimmune diseases such as lupus erythematosus strike women

preferentially, and their onset often coincides with puberty. By contrast, male sex hormones

such as testosterone seem to be immunosuppressive. Other hormones appear to regulate the

immune system as well, most notably prolactin, growth hormone and vitamin D. It is

conjectured that a progressive decline in hormone levels with age is partially responsible for

weakened immune responses in aging individuals. Conversely, some hormones are regulated

by the immune system, notably thyroid hormone activity.

The immune system is enhanced by sleep and rest, and is impaired by stress.

Diet may affect the immune system; for example, fresh fruits, vegetables, and foods rich in

certain fatty acids may foster a healthy immune system. Likewise, fetal undernourishment

can cause a lifelong impairment of the immune system. In traditional medicine, some herbs

are believed to stimulate the immune system, such as echinacea, licorice, ginseng, astragalus,
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sage, garlic, elderberry, shiitake and lingzhi mushrooms, and hyssop, as well as honey.

Studies have suggested that such herbs can indeed stimulate the immune system, although

their mode of action is complex and difficult to characterize.

26. Manipulation in medicine

The immune response can be manipulated to suppress unwanted responses resulting from

autoimmunity, allergy, and transplant rejection, and to stimulate protective responses against

pathogens that largely elude the immune system .Immunosuppressive drugs are used to

control autoimmune disorders or inflammation when excessive tissue damage occurs, and to

prevent transplant rejection after an organ transplant. Anti-inflammatory drugs are often used

to control the effects of inflammation. The glucocorticoids are the most powerful of these

drugs; however, these drugs can have many undesirable side effects (e.g., central obesity,

hyperglycemia, osteoporosis) and their use must be tightly controlled. Therefore, lower doses

of anti-inflammatory drugs are often used in conjunction with cytotoxic or

immunosuppressive drugs such as methotrexate or azathioprine. Cytotoxic drugs inhibit the

immune response by killing dividing cells such as activated T cells. However, the killing is

indiscriminate and other constantly dividing cells and their organs are affected, which causes

toxic side effects. Immunosuppressive drugs such as cyclosporin prevent T cells from

responding to signals correctly by inhibiting signal transduction pathways. Larger drugs

(>500 Da) can provoke a neutralizing immune response, particularly if the drugs are

administered repeatedly, or in larger doses. This limits the effectiveness of drugs based on

larger peptides and proteins (which are typically larger than 6000 Da). In some cases, the

drug itself is not immunogenic, but may be co-administered with an immunogenic compound,

as is sometimes the case for Taxol. Computational methods have been developed to predict

the immunogenicity of peptides and proteins, which are particularly useful in designing

therapeutic antibodies, assessing likely virulence of mutations in viral coat particles, and

validation of proposed peptide-based drug treatments. Early techniques relied mainly on the

observation that hydrophilic amino acids are overrepresented in epitope regions than

hydrophobic amino acids; however, more recent developments rely on machine learning

techniques using databases of existing known epitopes, usually on well-studied virus

proteins, as a training set. A publicly accessible database has been established for the

cataloguing of epitopes from pathogens known to be recognizable by B cells. The emerging

field of bioinformatics-based studies of immunogenicity is referred to as immunoinformatics.
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Topic : The Respiratory System

Topic Objective:

At the end of the topic student will be able to understand:

 Respiratory System

 Conducting Zone

 Control of Autonomic Nervous System

 Inhalation

 Exhalation

 Gas exchange

 Development of Respiratory System

 Role in communication

 Conditions of the respiratory system

 Gas exchange in plants

Definition/Overview:

In humans and other mammals, the respiratory system consists of the airways, the lungs, and

the respiratory muscles that mediate the movement of air into and out of the body. Within the

alveolar system of the lungs, molecules of oxygen and carbon dioxide are passively

exchanged, by diffusion, between the gaseous environment and the blood. Thus, the

respiratory system facilitates oxygenation of the blood with a concomitant removal of carbon

dioxide and other gaseous metabolic wastes from the circulation. The system also helps to

maintain the acid-base balance of the body through the efficient removal of carbon dioxide

from the blood.
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Key Points:

1. Respiratory System

In humans and other animals, the respiratory system can be conveniently subdivided into an

upper respiratory tract and lower respiratory tract, trachea and lungs, or into the conducting

zone (for gas transport, anywhere from atmosphere to alveoli) and the respiratory zone (the

alveolated region where gas exchange occurs). The respiratory zone also contains the

transitional zone. Air moves through the body in the following order

 Posterior

 Nasal cavity

 Pharynx (naso-, oro-, laryngo-)

 Larynx (voice box)

 Trachea (wind pipe)

 Thoracic cavity (chest)

 Bronchi (right and left)

 Alveoli (site of gas exchange)

 Upper respiratory tract/conducting zone

2. Conducting Zone

The conducting zone begins with the nares (nostrils) of the nose, which open into the

nasopharynx (nasal cavity). The primary functions of the nasal passages are to: 1) filter, 2)

warm, 3) moisten, and 4) provide resonance in speech. The nasopharynx opens into the

oropharynx (behind the oral cavity). The oropharynx leads to the laryngopharynx, and

empties into the larynx (voicebox), which contains the vocal cords, passing through the

glottis, connecting to the trachea (wind pipe).

3. Ventilation

Ventilation of the lungs is carried out by the muscles of respiration.
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4. Control

Ventilation occurs under the control of the autonomic nervous system from parts of the brain

stem, the medulla oblongata and the pons. This area of the brain forms the respiration

regulatory center, a series of interconnected brain cells within the lower and middle brain

stem which coordinate respiratory movements. The sections are the pneumotaxic center, the

apneustic center, and the dorsal and ventral respiratory groups. This section is especially

sensitive during infancy, and the neurons can be destroyed if the infant is dropped and/or

shaken violently. The result can be death due to "shaken baby syndrome."

5. Inhalation

Inhalation is initiated by the diaphragm and supported by the external intercostal muscles.

Normal resting respirations are 10 to 18 breaths per minute. Its time period is 2 seconds.

During vigorous inhalation (at rates exceeding 35 breaths per minute), or in approaching

respiratory failure, accessory muscles of respiration are recruited for support. These consist of

sternocleidomastoid, platysma, and the strap muscles of the neck.

Inhalation is driven primarily by the diaphragm. When the diaphragm contracts, the ribcage

expands and the contents of the abdomen are moved downward. This results in a larger

thoracic volume, which in turn causes a decrease in intrathoracic pressure. As the pressure in

the chest falls, air moves into the conducting zone. Here, the air is filtered, warmed, and

humidified as it flows to the lungs. During forced inhalation, as when taking a deep breath,

the external intercostal muscles and accessory muscles further expand the thoracic cavity.

6. Exhalation

Exhalation is generally a passive process; however, active or forced exhalation is achieved by

the abdominal and the internal intercostal muscles. During this process air is forced or

exhaled out. The lungs have a natural elasticity; as they recoil from the stretch of inhalation,

air flows back out until the pressures in the chest and the atmosphere reach equilibrium.

During forced exhalation, as when blowing out a candle, expiratory muscles including the

abdominal muscles and internal intercostal muscles, generate abdominal and thoracic

pressure, which forces air out of the lungs.
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7. Circulation

The right side of the heart pumps blood from the right ventricle through the pulmonary

semilunar valve into the pulmonary trunk. The trunk branches into right and left pulmonary

arteries to the pulmonary blood vessels. The vessels generally accompany the airways and

also undergo numerous branchings. Once the gas exchange process is complete in the

pulmonary capillaries, blood is returned to the left side of the heart through four pulmonary

veins, two from each side. The pulmonary circulation has a very low resistance, due to the

short distance within the lungs, compared to the systemic circulation, and for this reason, all

the pressures within the pulmonary blood vessels are normally low as compared to the

pressure of the systemic circulation loop.

Virtually all the body's blood travels through the lungs every minute. The lungs add and

remove many chemical messengers from the blood as it flows through pulmonary capillary

bed. The fine capillaries also trap blood clots that have formed in systemic veins.

8. Gas exchange

The major function of the respiratory system is gas exchange. As gas exchange occurs, the

acid-base balance of the body is maintained as part of homeostasis. If proper ventilation is not

maintained, two opposing conditions could occur: 1) respiratory acidosis, a life threatening

condition, and 2) respiratory alkalosis.

Upon inhalation, gas exchange occurs at the alveoli, the tiny sacs which are the basic

functional component of the lungs. The alveolar walls are extremely thin (approx. 0.2

micrometres), and are permeable to gases. The alveoli are lined with pulmonary capillaries,

the walls of which are also thin enough to permit gas exchange.

9. Development of Respiratory System

The respiratory system lies dormant in the human fetus during pregnancy. At birth, the

respiratory system has under-developed lungs. This is due to the incomplete development of

the alveoli type II cells in the lungs, necessary for the production of surfactant. The infant

lungs do not function due to collapse of alveoli caused by surface tension of water remaining

in the lungs, which in normal cases would be prohibited by the presence of surfactant. This
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condition may be avoided by giving the mother a series of steroid shots in the final week

prior to delivery, which will have weard the development of type II alveolar cells.

10. Role in communication

The movement of gas through the larynx, pharynx and mouth allows humans to speak, or

phonate. Because of this, gas movement is extremely vital for communication purposes.

11. Conditions of the respiratory system

Disorders of the respiratory system can be classified into four general areas:

 Obstructive conditions (e.g., emphysema, bronchitis, asthma attacks)

 Restrictive conditions (e.g., fibrosis, sarcoidosis, alveolar damage, pleural effusion)

 Vascular diseases (e.g., pulmonary edema, pulmonary embolism, pulmonary hypertension)

 Infectious, environmental and other "diseases" (e.g., pneumonia, tuberculosis, asbestosis,

particulate pollutants): Coughing is of major importance, as it is the body's main method to

remove dust, mucus, saliva, and other debris from the lungs. Inability to cough can lead to

infection. Deep breathing exercises may help keep finer structures of the lungs clear from

particulate matter, etc.

The respiratory tract is constantly exposed to microbes due to the extensive surface area,

which is why the respiratory system includes many mechani to defend itself and prevent

pathogens from entering the body.

Disorders of the respiratory system are usually treated internally by a pulmonologist or

respiratory physician.

12. Gas exchange in plants

Plants use carbon dioxide gas in the process of photosynthesis, and then exhale oxygen gas, a

waste product of photosynthesis. However, plants also sometimes respire as humans do,

using oxygen and producing carbon dioxide. Plant respiration is limited by the process of

diffusion. Plants take in carbon dioxide through holes on the undersides of their leaves known

as stomata (sing:stoma). However, most plants require little air. Most plants have relatively

few living cells outside of their surface because air (which is required for metabolic content)
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can penetrate only skin deep. However, most plants are not involved in highly aerobic

activities, and thus have no need of these living cells.

Topic : The Digestive System

Topic Objective:

At the end of the topic student will be able to understand:

 Digestion

 Ingestion

 Mechanical digestion & chemical digestion

Absorption

 Human digestion process

 Phases of Gastric Secretion

 Cephalic phase

 Gastric phase

 Intestinal phase

Definition/Overview:

Digestion is the breaking down of food in the body, into a form that can be absorbed and used

or excreted. It is also the process by which the body breaks down food into smaller

components that can be absorbed by the blood stream. In mammals, preparation for digestion

begins with the cephalic phase in which saliva is produced in the mouth and digestive

enzymes are produced in the stomach. Mechanical and chemical digestion begin in the mouth

where food is chewed, and mixed with saliva to break down starches. The stomach continues

to break food down mechanically and chemically through the churning of the stomach and
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mixing with enzymes. Absorption occurs in the stomach and gastrointestinal tract, and the

process finishes with excretion.

Key Points:

1. Digestion

Digestion is usually divided into mechanical processing to reduce the size of food particles

and chemical action to further reduce the size of particles and prepare them for absorption.

2. Ingestion

In most vertebrates, digestion is a multi-stage process in the digestive system, following

ingestion of the raw materials, most often other organisms. The process of ingestion usually

involves some type of mechanical and chemical processing.

3. Mechanical digestion & chemical digestion

It is the mastication to tear and crush food, and churning of the stomach. Addition of

chemicals (acid, bile, enzymes, and water) to break down complex molecules into simple

structures

4. Absorption

Movement of nutrients from the digestive system to the circulatory and lymphatic capillaries

through osmosis, active transport, and diffusion

5. Egestion

Removal of undigested materials from the digestive tract through defecation.

Underlying the process is muscle movement throughout the system, swallowing and

peristalsis. Every organism digests in a very different way, and time for digestion could be

between minutes or hours depending on the food consumed. Tigers and lions, for example,

are mainly able to digest soft food or meat while other animals like coyotes may even digest

bones. The mouth is the beginning of the digestion tract. The smell of food triggers salivary

glands to produce saliva. At the first taste of food, more saliva will be produced to help with
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the chewing process. After chewing the food into smaller particles, the throat's swallowing

mechanism carries the food down the esophagus into the stomach. This mechanism involves

the pharynx receiving the food from the mouth and the esophagus, branching off the pharynx,

receiving the food. The tongue also helps in pushing food down through the pharynx.

Peristalsis is a series of contractions that pushes the food through the esophagus to the

stomach. The stomach is a sac with a muscle lining in which food is held, ground up and

partly broken down chemically by stomach acid. Food is moved from the stomach to the

small intestines, at which point any food that cannot be digested is sent through specific parts

of the intestines to be eliminated. The small intestine is made of the duodenum, the jejunum

and the ileum, with peristalsis helping to move the food along between the different parts.

6. Human digestion process

The duodenum breaks the food further whiles the jejunum and ileum absorb the food into the

bloodstream. Also in the small intestines, nutrients in the food diffuse through the wall

linings to the bloodstream. Whatever is left is moved to the large intestines or the colon.

The colon is a 4- to 7-foot long muscular vessel that connects the small intestines to the

rectum. The large intestines process waste before it is defecated to allow for easy excretion.

Once again, the waste passes through the colon by peristalsis, first in liquid form then solid. It

normally takes about 37 hours for food to get through the colon.

7. Phases of Gastric Secretion

Inhibition of gastrin and HCl secretion is lifted. This triggers G cells to release gastrin, which

in turn stimulates parietal cells to secrete HCl. HCl release is also triggered by acetylcholine

and histamine.

8. Cephalic phase

This phase occurs before food enters the stomach and involves preparation of the body for

eating and digestion. Sight and thought stimulate the cerebral cortex. Taste and smell

stimulus is sent to the hypothalamus and medulla oblongata. After this it is routed through the

vagus nerve and release of acetylcholine. Gastric secretion at this phase rises to 40% of

maximum rate. Acidity in the stomach is not buffered by food at this point and thus acts to
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inhibit parietal (secretes acid) and G cell (secretes gastrin) activity via D cell secretion of

somatostatin.

9. Gastric phase

This phase takes 3 to 4 hours. It is stimulated by distention of the stomach, presence of food

in stomach and increase in pH. Distention activates long and myentric reflexes. This activates

the release of acetylcholine which stimulates the release of more gastric juices. As protein

enters the stomach, it binds to hydrogen ions, which raises the pH of the stomach to around

pH 6.

10. Intestinal phase

This phase has 2 parts, the excitatory and the inhibitory. Partially-digested food fills the

duodenum. This triggers intestinal gastrin to be released. Enterogastric reflex inhibits vagal

nuclei, activating sympathetic fibers causing the pyloric sphincter to tighten to prevent more

food from entering, and inhibits local reflexes.

Topic : The Urinary System

Topic Objective:

At the end of the topic student will be able to understand:

 Urinary System

 Bladder

 Urethra

 Role of Urology in disease

 Kidney disease

 Non-renal urinary tract disease

 Testing of Urinary Disease
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 Radiology

Definition/Overview:

The urinary system (also called excretory system or the genitourinary system (GUS)) is the

organ system that produces, stores, and eliminates urine. In humans it includes two kidneys,

two ureters, the bladder, and the urethra. The analogous organ in invertebrates is the

nephridium.

Key Points:

1. Urinary System

Human beings typically have two kidneys. The kidneys are bean-shaped organs, which lie in

the abdomen, rump or retroperitoneal to the organs of digestion, around or just below the

ribcage and close to the lumbar spine. The organ is about the size of a chocolate bar and is

surrounded by what is called peri-nephric fat, and situated on the superior pole of each kidney

is an adrenal gland. The kidneys receive their blood supply of 1.25 L/min (25% of the cardiac

output) from the renal arteries which are fed by the Abdominal aorta. This is important

because the kidneys' main role is to filter water soluble waste products from the blood. The

other attachment of the kidneys are at their functional endpoints the ureters, which lies more

medial and runs down to the trigone of the bladder. Functionally the kidney performs a

number of tasks. In its role in the urinary system it concentrates urine, plays a crucial role in

regulating electrolytes, and maintains acid-base homeostasis. The kidney excretes and re-

absorbs electrolytes (e.g. sodium, potassium and calcium) under the influence of local and

systemic hormones. pHbalance is regulated by the excretion of bound acids and ammonium

ions. In addition, they remove urea, a nitrogenous waste product from the metabolism of

proteins from amino acids. The end point is a hyperosmolar solution carrying waste for

storage in the bladder prior to urination. Humans produce about 1.5 liters of urine over 24

hours, although this amount may vary according to circumstances. Because the rate of

filtration at the kidney is proportional to the glomerular filtration rate, which is in turn related

to the blood flow through the kidney, changes in body fluid status can affect kidney function.

Hormones exogenous and endogenous to the kidney alter the amount of blood flowing

through the glomerulus. Some medications interfere directly or indirectly with urine
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production. Diuretics achieve this by altering the amount of absorbed or excreted electrolytes

or osmalites, which causes a diuresis.

2. Bladder

In humans and other related organisms, the urinary bladder is a hollow muscular organ

shaped like a balloon, located in the anterior pelvis. The bladder stores urine. the maximum

that it can hold is one litre. It swells into a round shape when it is full and gets smaller when

empty. In the absence of bladder disease, it can hold up to 300 ml of urine comfortably for

two to five hours. The epithelial tissue associated with the bladder is called transitional

epithelium. Normally the bladder is sterile. Sphincters (circular muscles) regulate the flow of

urine from the bladder. The bladder itself has a muscular layer (detrusor muscle) that, when

contracted, increases pressure on the bladder and creates urinary flow. Urination is a

conscious process, generally initiated by stretch receptors in the bladder wall which signal to

the brain that the bladder is full. This is felt as an urge to urinate. When urination is initiated,

the sphincter relaxes and the detrusor muscle contracts, producing urinary flow.

3. Urethra

The endpoint of the urinary system is the urethra. Typically the urethra in humans is

colonised by commensal bacteria below the external urethral sphincter. The urethra emerges

from the end of the penis in males and between the clitoris and the vagina in females.

4. Role of Urology in disease

Kidney diseases are normally investigated and treated by nephrologists, while the specialty of

urology deals with problems in the other organs. Gynecologists may deal with problems of

incontinence in women. Diseases of other bodily systems also have a direct effect on

urogenital function. For instance it has been shown that protein released by the kidneys in

diabetes mellitus sensitises the kidney to the damaging effects of hypertension . Diabetes also

can have a direct effect in micturition due to peripheral neuropathies which occur in some

individuals with poorly controlled diabetics.
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5. Kidney disease

Renal failure is defined by functional impairment of the kidney. Renal failure can be acute or

chronic, and can be further broken down into categories of pre-renal, intrinsic renal and post-

renal. Pre-renal failure refers to impairment of supply of blood to the functional nephrons

including renal artery stenosis. Intrinsic renal diseases are the classic diseases of the kidney

including drug toxicity and nephritis. Post-renal failure is outlet obstruction after the kidney,

such as a renal stone or prostatic bladder outlet obstruction. Renal failure may require

medication, dietary and lifestyle modification and dialysis.

Primary renal cell carcinomas as well as metastatic cancers can affect the kidney.

6. Non-renal urinary tract disease

The causes of diseases of the body are common to the urinary tract. Structural and or

traumatic change can lead to hemorrhage, functional blockage or inflammation. Colonisation

by bacteria, protozoa or fungi can cause infection. Uncontrolled cell growth can cause

neoplasia. For example:

 Urinary tract infections (UTIs), interstitial cystitis

 incontinence (involuntary loss of urine), benign prostatic hyperplasia (where the prostate

overgrows), prostatitis (inflammation of the prostate).

 Transitional cell carcinoma (bladder cancer), renal cell carcinoma (kidney cancer), and

prostate cancer are examples of neoplasms affecting the urinary system.

 The term "uropathy" refers to a disease of the urinary tract, while "nephropathy" refers to a

disease of the kidney.

7. Testing

Biochemical blood tests determine the amount of typical markers of renal function in the

blood serum, for instance serum urea and serum creatinine. Biochemistry can also be used to

determine serum electrolytes. Special biochemical tests (arterial blood gas) can determine the

amount of dissolved gases in the blood, indicating if pH imbalances are acute or chronic.

Urinalysis is a test that studies urine for abnormal substances such as protein or signs of

infection. A Full Ward Test, also known as dipstick urinalysis, involves the dipping of a

biochemically active test strip into the urine specimen to determine levels of tell-tale
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chemicals in the urine. Urinalysis can also involve MC&S microscopy , culture and

sensitivity. Urodynamic tests evaluate the storage of urine in the bladder and the flow of urine

from the bladder through the urethra. It may be performed in cases of incontinence or

neurological problems affecting the urinary tract. Ultrasound is commonly performed to

investigate problems of the kidney and/or urinary tract.

8. Radiology

 KUB is plain radiography of the urinary system, e.g. to identify kidney stones.

 An intravenous pyelogram studies the shape of the urinary system.

 CAT scans and MRI can also be useful in localising urinary tract pathology.

 A voiding cystogram is a functional study where contrast "dye" is injected through a catheter

into the bladder. Under x-ray the radiologist asks the patient to void (usually young children)

and will watch the contrast exiting the body on the x-ray monitor. This examines the child's

bladder and lower urinary tract. Typically looking for vesicoureteral reflux, involving urine

backflow up into the kidneys.

Topic : The Endocrine System

Topic Objective:

At the end of the topic student will be able to understand:

Endocrine System

 Types of signaling

 Endocrine

 Endocrine diseases
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Definition/Overview:

The endocrine system is an integrated system of small organs that involve the release of

extracellular signaling molecules known as hormones. The endocrine system is instrumental

in regulating metabolism, growth, development and puberty, tissue function, and also plays a

part in determining mood. The field of medicine that deals with disorders of endocrine glands

is endocrinology, a branch of the wider field of internal medicine.

Key Points:

1. Endocrine System

The Endocrine system is an information signal system much like the nervous system.

However, the nervous system uses nerves to conduct information, whereas the endocrine

system mainly uses blood vessels as information channels. Glands located in many regions of

the body release into the bloodstream specific chemical messengers called hormones.

Hormones regulate the many and varied functions of an organism, e.g., mood, growth and

development, tissue function, and metabolism, as well as sending messages and acting on

them.

2. Types of signaling

The typical mode of cell signaling in the endocrine system is endocrine signaling. However,

there are also other modes, i.e., paracrine, autocrine, and neuroendocrine signaling . Purely

neurocrine signaling between neurons, on the other hand, belongs completely to the nervous

system.

3. Endocrine

A number of glands that signal each other in sequence is usually referred to as an axis, for

example the Hypothalamic-pituitary-adrenal axis. Typical endocrine glands are the pituitary,

thyroid, and adrenal glands. Features of endocrine glands are, in general, their ductless

nature, their vascularity, and usually the presence of intracellular vacuoles or granules storing

their hormones. In contrast exocrine glands such as salivary glands, sweat glands, and glands

within the gastrointestinal tract tend to be much less vascular and have ducts or a hollow

lumen.
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4. Endocrine diseases

Diseases of the endocrine system are common, including diseases such as diabetes mellitus,

thyroid disease, and obesity. Endocrine disease is characterised by dysregulated hormone

release (a productive Pituitary adenoma), inappropriate response to signalling

(Hypothyroidism), lack or destruction of a gland (Diabetes mellitus type 1, diminished

erythropoiesis in Chronic renal failure), or structural enlargement in a critical site such as the

neck (Toxic multinodular goitre). Hypofunction of endocrine glands can occur as result of

loss of reserve, hyposecretion, agenesis, atrophy, or active destruction. Hyperfunction can

occur as result of hypersecretion, loss of suppression, hyperplastic, or neoplastic change, or

hyperstimulation. Endocrinopathies are classified as primary, secondary, or tertiary. Primary

endocrine disease inhibits the action of downstream glands. Tertiary endocrine disease is

associated with dysfunction of the hypothalamus and its releasing hormones. Cancer can

occur in endocrine glands, such as the thyroid, and hormones have been implicated in

signalling distant tissues to proliferate, for example the Estrogen receptor has been shown to

be involved in certain breast cancers. Endocrine, Paracrine, and autocrine signalling have all

been implicated in proliferation, one of the required steps of oncogenesis.

Topic : The Reproductive System

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Human reproductive system

 Male reproductive system

 Female reproductive system

 Production of gametes

 Development of the reproductive system
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Definition/Overview:

The reproductive system is a system of organs within an organism which work together for

the purpose of reproduction. Many non-living substances such as fluids, hormones, and

pheromones are also important accessories to the reproductive system. Unlike most organ

systems, the sexes of differentiated species often have significant differences. These

differences allow for a combination of genetic material between two individuals, which

allows for the possibility of greater genetic fitness of the offspring.

The major organs of the human reproductive system include the external genitalia (penis and

vulva) as well as a number of internal organs including the gamete producing gonads

(testicles and ovaries). Diseases of the human reproductive system are very common and

widespread, particularly communicable sexually transmitted diseases.

Most other vertebrate animals have generally similar reproductive systems consisting of

gonads, ducts, and openings. However, there is a great diversity of physical adaptations as

well as reproductive strategies in every group of vertebrates.

Key Points:

1. Overview of Human reproductive system

Human reproduction takes place as internal fertilization by sexual intercourse. During this

process, the erect penis of the male is inserted into the female's vagina until the male

ejaculates semen, which contains sperm, into the female's vagina. The sperm then travels

through the vagina and cervix into the uterus or fallopian tubes for fertilization of the ovum.

Upon successful fertilization and implantation, gestation of the foetus then occurs within the

female's uterus for approximately nine months, this process is known as pregnancy in

humans. Gestation ends with birth, the process of birth in known as labor. Labor consists of

the muscles of the uterus contracting, the cervix dilating, and the baby passing out the vagina.

Human's babies and children are nearly helpless and require high levels of parental care for

many years. One important type of parental care is the use of the mammary glands in the

female breasts to nurse the baby.
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Humans have a high level of sexual differentiation. In addition to differences in nearly every

reproductive organ, numerous differences typically occur in secondary sexual characteristics

and in sexual and parental behaviours.

2. Male reproductive system

The human male reproductive system is a series of organs located outside of the body and

around the pelvic region of a male that contribute towards the reproductive process. The

primary direct function of the male reproductive system is to provide the male gamete or

spermatozoa for fertilization of the ovum. The major reproductive organs of the male can be

grouped into three categories. The first category is sperm production and storage. Production

takes place in the testes which are housed in the temperature regulating scrotum, immature

sperm then travel to the epididymis for development and storage. The second category are the

ejaculatory fluid producing glands which include the seminal vesicles, prostate, and the vas

deferens. The final category are those used for copulation, and deposition of the spermatozoa

(sperm) within the female, these include the penis, urethra, vas deferens, and Cowper's gland.

Major secondary sexual characteristics include: larger, more muscular stature, deepened

voice, facial and body hair, broad shoulders, and development of an adam's apple. An

important sexual hormone of males is androgen, and particularly testosterone.

3. Female reproductive system

The human female reproductive system is a series of organs primarily located inside of the

body and around the pelvic region of a female that contribute towards the reproductive

process. The human female reproductive system contains three main parts: the vagina, which

acts as the receptacle for the male's sperm, the uterus, which holds the developing fetus, and

the ovaries, which produce the female's ova. The breasts are also an important reproductive

organ during the parenting stage of reproduction.

The vagina meets the outside at the vulva, which also includes the labia, clitoris and urethra;

during intercourse this area is lubricated by mucus secreted by the Bartholin's glands. The

vagina is attached to the uterus through the cervix, while the uterus is attached to the ovaries

via the fallopian tubes. At certain intervals, typically approximately every 28 days, the

ovaries release an ovum, which passes through the fallopian tube into the uterus. The lining
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of the uterus, called the endometrium, and unfertilized ova are shed each cycle through a

process known as menstruation.

Major secondary sexual characteristics include: a smaller stature, a high percentage of body

fat, wider hips, development of mammary glands, and enlargement of breasts. Important

sexual hormones of females include estrogen and progesterone.

4. Production of gametes

The production of gametes takes place within the gonads through a process known as

gametogenesis. Gametogenesis occurs when certain types of germ cells undergo meiosis to

split the normal diploid number of chromosomes in humans (n=46) into haploids cells

containing only 23 chromosomes. In males this process is known as spermatogenesis and

takes place only after puberty in the seminiferous tubules of the testes. The immature

spermatozoon or sperm are then sent to the epididymis where they gain a tail and motility.

Each of the original diploid germs cells or primary spermatocytes forms four functional

gametes which is each capable of fertilization. In females gametogenesis is known as

oogenesis and unlike males, all of the primary oocytes ever found in a female will be created

in the ovarian follicles of the ovaries prior to birth. The final stages of ova production will

then not resume until puberty. In females, each of the original diploid germ cells or primary

oocytes will form only one mature ovum, and three polar bodies which are not capable of

fertilization.

5. Development of the reproductive system

The development of the reproductive system and urinary systems are closely tied in the

development of the human fetus. Despite the differences between the adult male and female

reproductive system, there are a number of homologous structures shared between them due

to their common origins within the fetus. Both organ systems are derived from the

intermediate mesoderm. The three main fetal precursors of the reproductive organs are the

Wolffian duct, Mllerian ducts, and the gonad. Endocrine hormones are a well known and

critical controlling factor in the normal differentiation of the reproductive system. The

Wolffian duct forms the epididymis, vas deferns, ductus deferens, ejaculatory duct, and

seminal vesicle in the male reproductive system and essentially disappears in the female

reproductive system. For the Mllerian Duct this process is reversed as it essentially
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disappears in the male reproductive system and forms the fallopian tubes uterus, and vagina

in the female system. In both sexes the gonad goes on to form the testes and ovaries, because

they are derived from the same undeveloped structure they are considered homologous

organs. There are a number of other homologous structures shared between male and female

reproductive systems. However, despite the similarity in function of the female fallopian

tubes and the male epididymis and vas deferens, they are not homologous but rather

analogous structures as they arise from different fetal structures.

Topic : Infection Control: Asepsis

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Antiseptis

 History of Antiseptis

 Methods of Antiseptis

Definition/Overview:

Asepsis is the practice to reduce or eliminate contaminants (such as bacteria, viruses, fungi,

and parasites) from entering the operative field in surgery or medicine to prevent infection.

Ideally, a field is "sterile" free of all contaminants a situation that is difficult to attain.

However, elimination of infection is the goal of asepsis, not sterility.

Key Points:

1. Antiseptis

Antiseptis is a term used sometimes as a synonym, but also applies to the uses of antiseptics.

Antiseptics are agents that reduce or kill germs chemically and are applied to skin and wound
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surfaces. In contrast, disinfectants are chemicals applied to inert surfaces and are usually too

harsh to be used on biological surfaces. Antibiotics kill specifically bacteria and work

biochemically; they can be used externally or internally.

2. History of Autiseptis

The first step in asepsis is cleanliness, a concept already espoused by Hippocrates. The

modern concept of asepsis evolved in the 19th century. Semmelweis showed that washing the

hands prior to delivery reduced puerperal fever. After the suggestion by Louis Pasteur, Lister

introduced the use of carbolic acid as an antiseptic and reduced surgical infections rates.

Lawson Tait went from antisepsis to asepsis, introducing principles and practices that have

remained valid to this day. Ernst von Bergmann introduced the autoclave, a device used for

the sterilization of surgical instruments.

3. Methods of Autiseptis

Today's techniques include a series of steps that complement each other. Foremost remains

good hygienic practice. The procedure room is laid out according to specific guidelines,

subject to regulations concerning filtering and airflow, and kept clean between surgical cases.

A patient who is brought for the procedure is washed and wears a clean gown. The surgical

site is washed, possibly shaved, and skin is exposed to a germicide (i.e., an iodine solution

such as betadine). In turn, members of the surgical team wash hands and arms with

germicidal solution. Operating surgeons and nurses wear sterile gowns and gloves. Hair is

covered and a surgical mask is worn. Instruments are sterilized through autoclaving, or, if

disposable, are used once. Irrigation is used in the surgical site. Suture material or xenografts

have been sterilized beforehand. Dressing material is sterile. Antibiotics are often not

necessary in a "clean" case, that is, a surgical procedure where no infection is apparent;

however, when a case is considered "contaminated," they are usually indicated.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

147
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Topic : Assisting With Physical Examinations

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Physical Examinations

 History of Physical Examinations

 Vital signs of Physical Examinations

 Temperature Recording

 Blood pressure

 Pulse

 Respiratory rate

 Basic biometrics

 Height

 Weight

 Pain

 Structure of the written examination record

 General appearance of Patient

 Organ systems

 Cardiovascular system

 Lungs

 Breasts

 Abdomen

 Skin

Definition/Overview:

Physical examination or clinical examination is the process by which a health care provider

investigates the body of a patient for signs of disease. It generally follows the taking of the

medical history an account of the symptoms as experienced by the patient. Together with the

medical history, the physical examination aids in determining the correct diagnosis and

devising the treatment plan. This data then becomes part of the medical record.
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Key Points:

1. Physical Examinations

Although providers have varying approaches as to the sequence of body parts, a systematic

examination generally starts at the head and finishes at the extremities. After the main organ

systems have been investigated by inspection, palpation, percussion and auscultation, specific

tests may follow (such as a neurological investigation, orthopedic examination) or specific

tests when a particular disease is suspected (e.g. eliciting Trousseau's sign in hypocalcemia).

2. History of Physical Wxamination

With the clues obtained during the history and physical examination the healthcare provider

can now formulate a differential diagnosis, a list of potential causes of the symptoms.

Specific diagnostic tests (or occasionally empirical therapy) generally confirm the cause, or

shed light on other, previously overlooked,causes.

Whilst the format of examination as listed below is largely as taught and expected of

students, a specialist will focus on their particular field and the nature of the problem

described by the patient. Hence a cardiologist will not in routine practice undertake

neurological parts of the examination other than noting that the patient is able to use all four

limbs on entering the consultation room and during the consultation become aware of their

hearing, eyesight and speech. Likewise an Orthopaedic surgeon will examine the affected

joint, but may only briefly check the heart sounds and chest to ensure that there is not likely

to be any contraindication to surgery raised by the anaesthetist. Non-specialists generally

examine the genitals only upon request of the patient.

3. Vital signs of Physical Examination

A complete physical examination includes evaluation of general patient appearance and

specific organ systems. It is recorded in the medical record in a standard layout which

facilitates others later reading the notes. In practice the vital signs of temperature

examination, pulse and blood pressure are usually measured first.

Most elements of the physical examination have not been subjected to clinical trials to test

their usefulness in identifying signs of disease. A 2003 study of patients in hospital found that
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a quarter of them had signs identifiable on physical examination that were relevant to their

diagnosis and treatment.

4. Temperature Recording

Temperature recording gives an indication of core body temperature which is normally

tightly controlled (thermoregulation) as it affects the rate of chemical reactions.

The main reason for checking body temperature is to solicit any signs of systemic infection or

inflammation in the presence of a fever (temp > 38.5C or sustained temp > 38C). Other

causes of elevated temperature include hyperthermia. Temperature depression (hypothermia)

also needs to be evaluated. It is also noteworthy to review the trend of the patient's

temperature. A patient with a fever of 38C does not necessarily indicate an ominous sign if

his previous temperature has been higher.

5. Blood pressure Recording

The blood pressure is recorded as two readings, a high systolic pressure which is the maximal

contraction of the heart and the lower diastolic or resting pressure. Usually the blood pressure

is taken in the right arm unless there is some damage to the arm. The difference between the

systolic and diastolic pressure is called the pulse pressure. The measurement of these

pressures is now usually done with an aneroid or electronic sphygmomanometer. The classic

measurement device is a mercury sphygmomanometer, using a column of mercury measured

off in millimeters. In the United States and UK, the common form is millimeters of mercury,

whilst elsewhere SI units of pressure are used. There is no natural 'normal' value for blood

pressure, but rather a range of values that on increasing are associated with increased risks.

The guideline acceptable reading also takes into account other co-factors for disease.

Elevated blood pressure hypertension therefore is variously defined when the systolic number

is persistently over 140-160 mmHg. Low blood pressure is hypotension. Blood pressures are

also taken at other portions of the extremities. These pressures are called segmental blood

pressures and are used to evaluate blockage or arterial occlusion in a limb.

6. Pulse Recording

The pulse is the physical expansion of the artery. Its rate is usually measured either at the

wrist or the ankle and is recorded as beats per minute. The pulse commonly is taken is the
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radial artery at the wrist. Sometimes the pulse cannot be taken at the wrist and is taken at the

elbow (brachial artery), at the neck against the carotid artery (carotid pulse), behind the knee

(popliteal artery), or in the foot dorsalis pedis or posterior tibial arteries. The pulse rate can

also be measured by listening directly to the heartbeat using a stethoscope. The pulse varies

with age.

7. Respiratory rate

Varies with age, but the normal reference range is 16-20 breaths/minute.

8. Basic biometrics

A newborn or infant can have a heart rate of about 130-150 beats per minute. A toddler's

heart will beat about 100-120 times per minute, an older child's heartbeat is around 90-110

beats per minute, adolescents around 80-100 beats per minute, and adults pulse rate is

anywhere between 50 and 80 beats per minute.

9. Height

Height is the anthropometric longitudinal growth of an individual. A statiometer is the device

used to measure height although often a height stick is more frequently used for vertical

measurement of adults or children older than 2. The patient is asked to stand barefoot. Height

declines during the day because of compression of the intervertebral discs. Children under

age 2 are measured lying horizontally.

10. Weight

Weight is the anthropometric mass of an individual. A scale is used to measure weight.

Body mass index, or BMI, is used to calculate the relationship between healthy height and

weight and obesity or being overweight or underweight.

Medical professionals generally prefer to use the SI unit of kilograms, and many medical

facilities have ready-reckoner conversion charts available for professionals to use, when

patients describe their weight in non-SI units. (In the US, pounds and ounces are common,

while in the UK stones and pounds are frequently used; in most other countries the metric

system predominates.)
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11. Pain

Because of the importance of pain to the overall wellness of the patient, subjective

measurement is considered to be a vital sign. Clinically pain is measured using a FACES

scale which is a series of faces from '0' (no pain at all showing a normal happy face) to '5' (the

worst pain ever experienced by the patient).

12. Structure of the written examination record

There is also an analog scale from '0' to maximum '10'. It is important to allow patients to

make their own choices on a pain scale. Physicians and health care workers frequently

understate patient pain.

13. General appearance of patients

Obvious apparent features as the patient enters the consulting room and in the course of

taking the history (e.g. mobility problem or deafness)

14. Organ systems

The human body is made up of several organ systems that work together as one unit. Ten

major organ systems of the body are listed below, along with several organs that are

associated with each system.

15. Cardiovascular system

The cardiovascular system includes the heart and the blood vessels. The heart pumpsblood,

and the blood vessels channel and deliver it throughout the body. Arteries carry blood filled

with nutrients away from the heart to all parts of the body. The blood is sometimes compared

to a river, but the arteries are more like a river in reverse. Arteries are thick-walled tubes with

a circular covering of yellow, elastic fibers, which contain a filling of muscle that absorbs the

tremendous pressure wave of a heartbeat and slows the blood down. This pressure can be felt

in the arm and wrist - it is the pulse. Eventually arteries divide into smaller arterioles and then

into even smaller capillaries, the smallest of all blood vessels.
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16. Lungs

It has 4 parts: examination, auscultation, palpation, percussion

Examination involves observing the respiratory rate which should be in a ratio of 1:2

inspiration:expiration. An acidotic patient will have more rapid breathing to compensate

known as Kussmaul breathing. Another type of breathing is Cheyne-Stokes respiration,

which is alternating breathing in high frequency and low frequency from brain stem injury.

Also observe for retractions seen in asthmatics. Observe for barrel-chest (increased AP

diameter) seen in COPD. Observe for shifted trachea or one sided chest expansion, which can

hint pneumothorax.

Lung auscultation is listening to the lungs bilaterally at the anterior chest and posterior chest.

Wheezing is described as a musical sound on expiration or inspiration. It is the result of

narrowed airways. Rhonchi are bubbly sounds similar to blowing bubbles through a straw

into a sundae. They are heard on expiration and inspiration. It is the result of viscous fluid in

the airays. Crackles or rales are similar to rhonchi except they are only heard during

inspiration. It is the result of alveoli popping open from increased air pressure. For palpation,

place both palms or medial aspects of hands on the posterior lung field. Ask the patient to

count 1-10. The point of this part is to feel for vibrations and compare between the right/left

lung field.If the pt has a consolidation (maybe caused by pneumonia), the vibration will be

louder at that part of the lung. This is because sound travels faster through denser material

than air. On percussion, you are testing mainly for pleural effusion or pneumothorax. The

sound will be more tympanic if there is a pneumothorax because air will stretch the pleural

membranes like a drum. If there is fluid between the pleural membranes, the percussion will

be dampened and sound muffled.

There is always difficulty differentiating between pneumonia and pleural effusion based on

just auscultation since both will have crackles or rhonchi. That is why such exams like

palpation will help differentiate between the two. If there is pneumonia, palpation should

reveal increased vibration and percussion should be increased (dullness sound). If there is

pleural effusion, palpation should reveal decreased vibration and percussion will be

increased.
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17. Breasts& Abdomen

Abdominal examination notes in particular any tenderness, bloating, organ enlargement, or

aortic aneurysm. No abdominal examination is complete without a Rectalexamination

18. Skin

Check of the hair to see if the hair growth is receding (baldness) or there is loss of hair

(alopecia). Check of the skin will tell if there are marks such as hemangioma or strawberry

marks or changes to the skin. Dark spots on the skin, nevi are also places where cancerous

changes can appear because the face, head and neck are most usually sun exposed. Specific

skin conditions (e.g. pyoderma gangrenosum, erythema nodosum, acanthosis nigricans) may

be associated with specific diseases (ulcerative colitis, sarcoidosis and polycystic ovary

syndrome, respectively).

In Section 4 of this course you will cover these topics:
Vital Signs And Measurements

Assisting With Medical Specialties

Assisting In Eye And Ear Care

Assisting With Life Span Specialties

Assisting With Minor Surgery

Assisting With Medical Emergencies

The Clinical Laboratory

Microbiology

Urinalysis

Hematology
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Topic : Vital Signs And Measurements

Topic Objective:

At the end of the topic student will be able to understand:

 Vital Signs

 Respiratory rate

 Additional signs

 Fifth sign

 Sixth sign

Definition/Overview:

Vital signs are measures of various physiological statistics often taken by health professionals

in order to assess the most basic body functions. Vital signs are an essential part of a case

presentation.

Key Points:

1. Vital Signs

There are four vital signs which are standard in most medical settings:

 Body temperature

 Pulse rate (or heart rate)

 Blood pressure

2. Respiratory rate

The equipment needed is a thermometer, a sphygmomanometer, and a watch. Though a pulse

can often be taken by hand, a stethoscope may be required for a patient with a very weak

pulse.
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3. Additional signs

While various additional signs have been proposed, none have been officially universally

adopted due to the expense in obtaining equipment required to diagnose and the difficulty in

training entry-level professionals.

4. Fifth sign

The phrase "fifth vital sign" usually refers to pain, as perceived by the patient on a Pain scale

of 0-10. For example, the Veterans Administration made this their policy in 1999. However,

some doctors have noted that pain is actually a subjective symptom, not an objective sign,

and therefore object to this classification.

5. Sixth sign

There is no standard "sixth vital sign", and the use is much more informal and discipline-

dependent than with the above, but some proposals (excluding the fifth sign candidates

above) include:

 Urinary continence

 End-tidal CO2

 Emotional distress

 Spirometry

 Glucose

 Functional Status

 Intracranial pressure

 Skin signs (color)
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Topic : Assisting With Medical Specialties

Topic Objective:

At the end of the topic student will be able to understand:

 Medical Specialties

 Medical assistants

 Education

 Certification and registration

 Scope of practice

Definition/Overview:

Medical assistants can be licensed or unlicensed health care workers who perform the

administrative and clinical tasks that keep the offices of physicians, podiatrists, chiropractors,

and other health practitioners running smoothly. They should not be confused with physician

assistants, who examine, diagnose, and treat patients under the supervision of a physician.

The term "Medical Assistant" may have legal status in some nations, whereas elsewhere they

may be a loosely defined group.

Key Points:

1. Medical Specialties

Historically, medical assistants in the United States were trained-on-the-job medical support

staff without a specific group identity. With encouragement and support from the American

Medical Association (AMA), the American Association of Medical Assistants (AAMA) was

founded in 1956.

2. Medical assistants

Medical assistants have traditionally held jobs almost exclusively in ambulatory care centers,

urgent care facilities, and physicians clinics, but this is now changing. Medical assistants now

find employment in both private and public hospitals, as well as inpatient and outpatient
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facilities. They assist a wide variety of medical doctors, including specialists such as

podiatrists, and are no longer bound as generalists.

Medical assistant duties vary from office to office, depending on the location and size of the

practice, and the practitioners specialty. In small practices, medical assistants are usually

generalists handling both administrative and clinical duties, and reporting directly to an office

manager, physician, or other health practitioner. Those in large practices tend to specialize in

a particular area, under the supervision of department administrators.

3. Education of Medical Assistants

Formal education of medical assistants usually occurs in vocational schools, technical

institutes, community colleges, proprietary colleges, online educational programs or junior

colleges. The curriculum presented should be accredited if its graduates plan to become either

certified or registered. In 2005 there were 500 medical assisting programs accredited by the

Commission on Accreditation of Allied Health Education Programs (CAAHEP) and about

170 accredited by the Accrediting Bureau of Health Education School (ABHES).

Accreditation by CAAHEP, ABHES or other accreditation associations usually requires that

the schools curriculum provide sufficient classroom, lecture, and laboratory time.

4. Certification and registration of Medical Assistants

Certification is a voluntary process which is strongly backed by the AAMA and a number of

other well-respected certification bodies in the United States as a way to guarantee

competency of a medical assistant at a job-entry level. Certification is usually achieved by

taking a test, issued by the National Board of Medical Examiners and AAMA,and offered

three times a year in January, June, and October, at over 200 different test sites across the

United States. Successful completion of the exam earns the taker the proper credentials to

become a Certified Medical Assistant, or CMA. National certification is legally required in

order for any medical assistant to adhere to CMA status. The title CMA then follows

postnominally. A medical assistant may choose another possible credential over CMA, and

become a Registered Medical Assistant (RMA) instead. Again, credentialing is completely

voluntary. The American Technologists (AMT) agency is responsible for certifying MAs

who choose this course. AMT first began offering this certification in 1972 on the months of

June and November, through a computerized exam, much like the one offered by the AAMA.
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AMT therefore has its own conventions and committees, bylaws, state chapters, officers,

registrations, and revalidation examinations. To become eligible to hold the title of RMA a

student must be at least 18-years-old and either pass a medical assisting curriculum at a

school accredited by either ABHES or CAAHEP, or possess a minimum of 5 years

experience. The initials RMA then follow the individuals name. RMAs have historically been

very active in legislation, seeking protection for medical assistants, as well as continuously

encouraging improved educational curricula.

5. Scope of practice

As medical assistants are not licensed professionals they are always required by law to work

under the direct supervision of a licensed health care provider such as a physician, registered

nurse, nurse practitioner or physician assistant whenever they provide direct (hands-on)

patient care procedures. In several states unlicensed health care providers, including medical

assistants, are required to have an authorization by the state in which they reside to perform

needle injections; such as allergy testing, purified protein derivative (PPD) or Mantoux skin

tests, and venipuncture. Some states require that medical assistants who draw blood for lab

tests are certified, and have passed a practical examination as part of their phlebotomy

training. In other states MAs need permission from the state to expose patients to X-rays.

Medical assistants perform many administrative duties, including answering telephones,

greeting patients, updating and filing patients medical records, filling out insurance forms,

handlingcorrespondence, scheduling appointments, arranging for hospital admission and

laboratory services, and handling billing and bookkeeping. Clinical duties vary according to

state law and include taking medical histories and recording vital signs, explaining treatment

procedures to patients, preparing patients for examination, and assisting the physician during

the examination. Medical assistants collect and prepare laboratory specimens or perform

basic laboratory tests on the premises, dispose of contaminated supplies, and sterilize medical

instruments. They instruct patients about medications and special diets, prepare and

administer medications as directed by a physician, authorize drug refills as directed,

telephone prescriptions to a pharmacy, draw blood, prepare patients for X-rays, take

electrocardiograms, remove sutures, and change dressings. Last but not least they serve as

direct link and communicator between patient, physician, and other health care professionals

whenever there is a need. MA is one of fastest growing occupations, but surprisingly the
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compensation is low,there is a high turn over and finding a job right after school can be more

than challenging.

Topic : Assisting In Eye And Ear Care

Topic Objective:

At the end of the topic student will be able to understand:

 Eye

 Sushruta

 Pre-Hippocrates

 Alexandrian studies

 Rufus

 After Galen

 Muslim ophthalmology

 Ophthalmology in medieval Islam

 Opthamology in Seventeenth and eighteenth century

 Ophthalmic surgery in Great Britain

 Professional requirements for Opthomologists

Definition/Overview:

Ophthalmology is the branch of medicine which deals with the diseases and surgery of the

visual pathways, including the eye, brain, and areas surrounding the eye, such as the lacrimal

system and eyelids. By convention the term ophthalmologist is more restricted and implies a

medically trained surgical specialist. Since ophthalmologists perform operations on eyes, they

are generally categorized as surgeons. The word ophthalmology comes from the Greek roots

ophthalmos meaning eye and logos meaning word, thought or discourse; ophthalmology

literally means "The science of eyes." As a discipline it applies to animal eyes also, since the
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differences from human practice are surprisingly minor and are related mainly to differences

in anatomy or prevalence, not differences in disease processes. However, veterinary medicine

is regulated separately in many countries and states/provinces resulting in few

ophthalmologists treating both humans and animals.

Key Points:

1. Eye

The eye, including its structure and mechanism, has fascinated scientists and the public in

general since ancient times. The majority of all input to the brain comes from vision. Many of

the expressions in the English language that mean to understand are equivalent vision terms.

"I see", to mean I understand.

Many patients when told that they may have an eye problem will be more concerned about

diseases that affect vision than other, more lethal diseases. Being deprived of sight can have a

devastating effect on the psyche, as well as economic and social effects, as many blind

individuals require significant assistance with activities of daily living and are often unable to

continue gainful employment previously held while seeing.

The maintenance of ocular health and correction of eye problems that decrease vision

contribute greatly to the ability to appreciate the longer lifespan that all of medicine continues

to allow. Given the importance of vision to quality of life, many ophthalmologists consider

their job to be rewarding, as they are often able to restore or improve a patient's sight. As

detailed below, advances in diagnosis and treatment of disease, and improved surgical

techniques have extended our abilities to restore vision like never before.

2. Sushruta

Sushruta wrote Sushruta Samhita in about fifth Century BCE in India. He described about 72

ocular diseases as well as several ophthalmological surgical instruments and techniques.

Sushruta has been described as the first Indian cataract surgeon. Arab scientists are some of

the earliest to have written about and drawn the anatomy of the eyethe earliest known

diagram being in Hunain ibn Is-hq's Book of the Ten Treatises on the Eye. Earlier

manuscripts exist which refer to diagrams which are not known to have survived. Current

knowledge of the Grco-Roman understanding of the eye is limited, as many manuscripts
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lacked diagrams. In fact, there are very few Grco-Roman diagrams of the eye still in

existence. Thus, it is not clear to which structures the texts refer, and what purpose they were

thought to have.

3. Pre-Hippocrates

The pre-Hippocratics largely based their anatomical conceptions of the eye on speculation,

rather than empiricism. They recognized the sclera and transparent cornea running flushly as

the outer coating of the eye, with an inner layer with pupil, and a fluid at the centre. It was

believed, by Alcamaeon and others, that this fluid was the medium of vision and flowed from

the eye to the brain via a tube. Aristotle advanced such ideas with empiricism. He dissected

the eyes of animals, and discovering three layers (not two), found that the fluid was of a

constant consistency with the lens forming (or congealing) after death, and the surrounding

layers were seen to be juxtaposed. He, and his contemporaries, further put forth the existence

of three tubes leading from the eye, not one. One tube from each eye met within the skull.

4. Alexandrian studies

Alexandrian studies extensively contributed to knowledge of the eye. Atius tells us that

Herophilus dedicated an entire study to the eye which no longer exists. In fact, no

manuscripts from the region and time are known to have survived, leading us to rely on

Celsius' accountwhich is seen as a confused account written by a man who did not know the

subject matter. From Celsius it is known that the lens had been recognised, and they no

longer saw a fluid flowing to the brain through some hollow tube, but likely a continuation of

layers of tissue into the brain. Celsius failed to recognise the retina's role, and did not think it

was the tissue that continued into the brain.

5. Rufus

Rufus recognised a more modern eye, with conjunctiva, extending as a fourth epithelial layer

over the eye. Rufus was the first to recognise a two chambered eye - with one chamber from

cornea to lens (filled with water), the other from lens to retina (filled with an egg-white-like

substance). Galen remedied some mistakes including the curvature of the cornea and lens, the

nature of the optic nerve, and the existence of a posterior chamber. Though this model was

roughly a correct but simplistic modern model of the eye, it contained errors. Yet it was not
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advanced upon again until after Vesalius. A ciliary body was then discovered and the sclera,

retina, choroid and cornea were seen to meet at the same point. The two chambers were seen

to hold the same fluid as well as the lens being attached to the choroid. Galen continued the

notion of a central canal, though he dissected the optic nerve, and saw it was solid, He

mistakenly counted seven optical muscles, one too many. He also knew of the tear ducts.

6. After Galen

After Galen a period of speculation is again noted by Arab scientists - the lens modified

Galen's model to place the lens in the middle of the eye, a notion which lasted until Vesalius

reversed the era of speculation. However, Vesalius was not an ophthalmologist and taught

that the eye was a more primitive notion than the notion of both Galen and the Arabian

scientists - the cornea was not seen as being of greater curvature and the posterior side of the

lens wasn't seen to be larger.

7. Muslim ophthalmology

Understanding of the eye had been so slow to develop because for a long time the lens was

perceived to be the seat of vision, not as part of the pathway for vision. This mistake was

corrected when Fabricius and his successors correctly placed the lens and developed the

modern notion of the structure of the eye. They removed the idea of Galen's seventh muscle

(the retractor bulbi) and reinstated the correct curvatures of the lens and cornea, as well as

stating the ciliary body as a connective structure between the lens and the choroid.

8. Ophthalmology in medieval Islam

Of all the branches of Islamic medicine, ophthalmology was considered one of the foremost.

The specialized instruments used in their operations ran into scores. Innovations such as the

injection syringe, invented by the Iraqi physician Ammar ibn Ali of Mosul, which was used

for the extraction by suction of soft cataracts, were quite common. In cataract surgery,

Ammar ibn Ali attempted the earliest extraction of cataracts using suction. He introduced a

hollow metallic syringe needle through the sclerotic and successfully extracted the cataracts

through suction. Ibn al-Haytham (Alhazen), the "father of optics", studied the anatomy of the

eye extensively. He made important contributions to ophthalmology and eye surgery and

posited the first correct explanations of the process of sight and visual perception in his Book
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of Optics (1021). He was also the first to hint at the retina being involved in the process of

image formation. Ibn al-Nafis, in The Polished Book on Experimental Ophthalmology,

discovered that the muscle behind the eyeball does not support the ophthalmic nerve, that

they do not get in contact with it, and that the optic nerves transect but do not get in touch

with each other. He also discovered many new treatments for glaucoma and the weakness of

vision in one eye when the other eye is affected by disease.Salahud-din bin Youssef al-Kalal

bi Hama (i.e. the eye doctor of Hama) was a Syrian oculist who flourished in Hama in 1296.

He wrote for his son a very elaborate treatise of ophthalmology entitled Nur al-Uyun wa Jami

al-Funun (light of the eyes and collection of rules).

9. Ophthalmology in Seventeenth and eighteenth century

The seventeenth and eighteenth century saw the use of hand-lenses (by Malpighi),

microscopes (van Leeuwenhoek), preparations for fixing the eye for study (Ruysch) and later

the freezing of the eye (Petit). This allowed for detailed study of the eye and an advanced

model. Some mistakes persisted such as: why the pupil changed size (seen to be vessels of

the iris filling with blood), the existence of the posterior chamber, and of course the nature of

the retina. In 1722 Leeuwenhoek noted the existence of rods and cones though they were not

properly discovered until Gottfried Reinhold Treviranus in 1834 by use of a microscope.

10. Ophthalmic surgery in Great Britain

The first ophthalmic surgeon in Great Britain was John Freke, appointed to the position by

the Governors of St Bartholomew's Hospital in 1727, but the establishment of the first

dedicated ophthalmic hospital in 1805 - now called Moorfields Eye Hospital in London,

England was a transforming event in modern ophthalmology. Clinical developments at

Moorfields and the founding of the Institute of Ophthalmology by Sir Stewart Duke-Elder

established the site as the largest eye hospital in the world and a nexus for ophthalmic

research.

11. Professional requirements for opthomologists

Ophthalmologists are medical doctors (M.D.) or Doctors of Osteopathic Medicine (D.O.).

whohave completed a college degree, medical school, and an additional four years of post-

graduate training in ophthalmology in many countries. Many ophthalmologists also undergo
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additional specialized training in one of the many subspecialities. Ophthalmology was the

first branch of medicine to offer board certification, now a standard practice among all

specialties.

Topic : Assisting With Life Span Specialties

Topic Objective:

At the end of the topic student will be able to understand:

 Spiritual Development Of The Individual Across The Life Span

 Variations in Sleep Patterns throughout The Life Span

 Potential Hazards Throughout The Life Span

Definition/Overview:

People of a more New-Age disposition tend to regard spirituality not as religion per se, but as

the active and vital connection to a force/power/energy, spirit, or sense of the deep self. As

cultural historian and yogi William Irwin Thompson (1938 - ) put it, "Religion is not identical

with spirituality; rather religion is the form spirituality takes in civilization."

Key Points:

1. Spiritual Development of TheIndividual Across The Life Span

For a religious parallel to the approach whereby some see spirituality in everything, compare

pantheism. To Christians, referring to one's self as "more spiritual than religious" implies

relative deprecation of rules, rituals, and tradition while preferring an intimate relationship

with God and/or talking to Him as one's best friend. Their basis for this belief is that Jesus

Christ came to free man from those rules, rituals, and traditions, giving them the ability to

"walk in the spirit" thus maintaining a "Christian" lifestyle through that one-to-one
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relationship with God. Some excellent resources that further explain the "spiritual Christian"

are found in the Bible, Gospel of John 4:24 for example, and in the works of Watchman Nee.

Nee probes deeply into the building blocks of mankind and derives that we are Spirit, Body

and Soul.

 Just as individuals develop physically, cognitively, and morally, they also develop spiritually.

 Neonates and toddlers (0 to 3 years) are acquiring fundamental spiritual qualities of trust,

mutuality, courage, hope, and love. Transition to the next stage of faith begins when the

childs language and thought begin to allow use of symbolism.

 The period from age 3 to 7 years is a fantasy-filled, imitative phase when the child can be

influenced by examples, moods, and actions. The child relates intuitively to ultimate

conditions of existence through stories, images, and the fusion of facts and feelings. Make-

believe is experienced as reality (Santa Claus, God as grandfather in the sky).

 From age 7 to 12 years, and even into adulthood, the child is attempting to sort fantasy from

fact by demanding proofs or demonstrations of reality. Stories are important for finding

meaning and organizing experience. The child accepts stories and beliefs literally. The child

is able to learn the beliefs and practices of the culture and religion.

 By adolescence, experience of the world is beyond the family unit and spiritual beliefs can

aid understanding of the extended environment. Adolescents generally conform to the beliefs

of those around them. They begin to examine beliefs objectively, especially in late

adolescence.

 Young adulthood is characterized by development of a self-identity and worldview

differentiated from those of others. Young adults form independent commitments, lifestyles,

beliefs, and attitudes. The individual begins to develop personal meaning for symbols of

religion and faith.

 During mid-adulthood, the individual has newfound appreciation for the past, increased

respect for ones inner voice, and more awareness of myths, prejudices, and images that exist

because of social background. The adult in this stage attempts to reconcile contradictions in

mind and experience and to remain open to others truths.

 By mid- to late adulthood, the individual is able to believe in, and live with a sense of

participation in, a nonexclusive community. The adult in this stage may work to resolve

social, political, economic, or ideological problems in society. The individual is able to

embrace life, yet hold it loosely.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

166
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



2. Variations in Sleep Patterns throughout The Life Span

 Newborns sleep 16 to 18 hours a day, on an irregular schedule with periods of 1 to 3 hours

spent awake. They enter REM sleep immediately and spend nearly 50% of their time in each

of NREM and REM sleep states. The sleep cycle is about 50 minutes.

 At first, infants awaken every 3 to 4 hours, eat, and then go back to sleep. Periods of

wakefulness gradually increase during the first months. By 6 months, most infants sleep

through the night and begin to establish a pattern of daytime naps. At the end of the first year,

an infant usually takes two naps per day and should get about 14 to 15 hours of sleep in 24

hours. About half of the infants sleep time is spent in light sleep.

 Toddlers (1 to 3 years of age) require 12 to 14 hours of sleep. Most still need an afternoon

nap but the need for midmorning naps gradually decreases. Nighttime fears and nightmares

are also common.

 The preschool child (3 to 5 years of age) requires 11 to 13 hours of sleep per night,

particularly if the child is in preschool. Sleep needs fluctuate in relation to activity and

growth spurts. The school-age child (5 to 12 years of age) needs 10 to 11 hours of sleep, but

most receive less because of increasing demands.

 Adolescents (12 to 18 years of age) require 9 to 10 hours of sleep each night; however, few

actually get that much sleep. As children reach adolescence, their circadian rhythms tend to

shift. The natural tendency for teenagers is to stay up late at night and wake up later in the

morning.

 Most healthy adults need 7 to 9 hours of sleep; however, there is individual variation. Some

adults may be able to function well with 6 hours of sleep, and others may need 10 hours to

function optimally.

 A hallmark change with age is a tendency toward earlier bedtime and wake times. Older

adults (65 to 75 years) usually awaken 1.3 hours earlier and go to bed approximately 1 hour

earlier than younger adults (20 to 30 years). They may show an increase in disturbed sleep

that can create a negative impact on their quality of life, mood, and alertness. Although the

ability to sleep becomes more difficult, the need to sleep does not decrease with age.

3. Potential Hazards Throughout The Life Span

 Hazards to the developing fetus include exposure to maternal smoking, alcohol consumption,

addictive drugs, x-rays (first trimester), and certain pesticides.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

167
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 Newborns and infants are at risk for falling, suffocation in cribs, choking from aspirated milk

or ingested objects, burns from hot water or other spilled hot liquids, motor vehicle crashes,

crib or playpen injuries, electric shock, and poisoning.

 Hazards to toddlers include physical trauma from falling, banging into objects, or getting cut

by sharp objects; motor vehicle crashes; burns; poisoning; drowning; and electric shock.

 Potential hazards to preschoolers include injury from traffic, playground equipment, and

other objects; choking, suffocation, and obstruction of airway or ear canal by foreign objects;

poisoning; drowning; fire and burns; and harm from other people or animals.

 Potentials hazards to adolescents include vehicular (automobile, bicycle) crashes, recreational

injuries, firearms, and substance abuse.

 Older adults are at risk for falling, burns, and pedestrian and motor vehicle crashes.

Topic : Assisting With Minor Surgery

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Surgery

 Types of surgery

 Amputation

 Invasive Surgery

 Terminology of Surgery

 Description of surgical procedure

 Anesthesia

Sex change operations
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Definition/Overview:

Surgery (from the Greek:χειρουργικήcheirourgikē, via Latin: chirurgiae, meaning "hand

work") is a medical specialty that uses operative manual and instrumental techniques on a

patient to investigate and/or treat a pathological condition such as disease or injury, to help

improve bodily function or appearance, or sometimes for some other reason. An act of

performing surgery may be called a surgical procedure, operation, or simply surgery. In this

context, the verb operating means performing surgery. The adjective surgical means

pertaining to surgery; e.g. surgical instruments or surgical nurse. The patient or subject on

which the surgery is performed can be a person or an animal. A surgeon is a person who

performs operations on patients. Persons described as surgeons are commonly medical

practitioners, but the term is also applied to podiatrists, dentists and veterinarians. Surgery

can last from minutes to hours, but is typically not an ongoing or periodic type of treatment.

The term surgery can also refer to the place where surgery is performed, or simply the office

of a physician, dentist, or veterinarian.

Key Points:

1. Surgery

Surgery is a medical technology consisting of a physical intervention on tissues. As a general

rule, a procedure is considered surgical when it involves cutting of a patient's tissues or

closure of a previously sustained wound. Other procedures that do not necessarily fall under

this rubric, such as angioplasty or endoscopy, may be considered surgery if they involve

"common" surgical procedure or settings, such as use of a sterile environment, anesthesia,

antiseptic conditions, typical surgical instruments, and suturing or stapling. All forms of

surgery are considered invasive procedures; so-called "noninvasive surgery" usually refers to

an excision that does not penetrate the structure being excised (i.e. laser ablation of the

cornea) or to a radiosurgical procedure (i.e. irradiation of a tumor).

2. Types of surgery

Surgical procedures are commonly categorized by urgency, type of procedure, body system

involved, degree of invasiveness, and special instrumentation.
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Elective surgery is done to correct a non-life-threatening condition, and is carried out at the

patient's request, subject to the surgeon's and the surgical facility's availability. Emergency

surgery is surgery which must be done quickly to save life, limb, or functional capacity.

Exploratory surgery is performed to aid or confirm a diagnosis. Therapeutic surgery treats a

previously diagnosed condition.

3. Amputation

Amputation involves cutting off a body part, usually a limb or digit. Replantation involves

reattaching a severed body part. Reconstructive surgery, also commonly called plastic

surgery, involves reconstruction of an injured, mutilated, or deformed part of the body. A

subset of reconstructive surgery is cosmetic surgery, which is done to improve the appearance

of an otherwise normal structure. Excision is the cutting out of an organ, tissue, or other body

part from the patient. Transplant surgery is the replacement of an organ or body part by

insertion of another from different human (or animal) into the patient. Removing an organ or

body part from a live human or animal for use in transplant is also a type of surgery. When

surgery is performed on one organ system or structure, it may be classed by the organ, organ

system or tissue involved. Examples include cardiac surgery (performed on the heart),

gastrointestinal surgery (performed within the digestive tract and its accessory organs), and

orthopedic surgery (performed on bones and/or muscles).

4. Invasive Surgery

Minimally invasive surgery involves smaller outer incision(s) to insert miniaturized

instruments within a body cavity or structure, as in laparoscopic surgery or angioplasty. By

contrast, an open surgical procedure requires a large incision to access the area of interest.

Laser surgery involves use of a laser for cutting tissue instead of a scalpel or similar surgical

instruments. Microsurgery involves the use of an operating microscope for the surgeon to see

small structures. Robotic surgery makes use of a surgical robot, such as the Da Vinci or the

Zeus surgical systems, to control the instrumentation under the direction of the surgeon.

5. Terminology of surgery

Excision surgery names often start with a name for the organ to be excised (cut out).

Procedures involving cutting into an organ or tissue end in -otomy. A surgical procedure
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cutting through the abdominal wall to gain access to the abdominal cavity is a laparotomy.

Minimally invasive procedures involving small incisions through which an endoscope is

inserted end in -oscopy. For example, such surgery in the abdominal cavity is called

laparoscopy. Procedures for formation of a permanent or semi-permanent opening called a

stoma in the body end in -ostomy. Reconstruction, plastic or cosmetic surgery of a body part

starts with a name for the body part to be reconstructed and ends in -oplasty. Rhino is used as

a prefix for "nose", so rhinoplasty is basically reconstructive or cosmetic surgery for the nose.

6. Description of surgical procedure

At a hospital, modern surgery is often done in an operating room using surgical instruments,

an operating table for the patient, and other equipment. The environment and procedures used

in surgery are governed by the principles of aseptic technique: the strict separation of "sterile"

(free of microorganisms) things from "unsterile" or "contaminated" things. All surgical

instruments must be sterilized, and an instrument must be replaced or re-sterilized if it

becomes contaminated (i.e. handled in an unsterile manner, or allowed to touch an unsterile

surface). OR staff must wear sterile attire (scrubs, a scrub cap, a sterile surgical gown, sterile

latex or non-latex polymer gloves and a surgical mask), and they must scrub hands and arms

with an approved disinfectant agent before each procedure.

Prior to surgery, the patient is given a medical examination, certain pre-operative tests, and

an ASA score. If these results are satisfactory, the patient signs a consent form and is given a

surgical clearance. If the procedure is expected to result in significant blood loss, an

autologous blood donation may be made some weeks prior to surgery. If the surgery involves

the digestive system, the patient may be instructed to perform a bowel prep by drinking a

solution of polyethylene glycol the night before the procedure. Patients are also instructed to

abstain from food or drink (an NPO order after midnight on the night before the procedure, to

minimize the effect of stomach contents on pre-operative medications and reduce the risk of

aspiration if the patient vomits during or after the procedure. In the pre-operative holding

area, the patient changes out of his or her street clothes and is asked to confirm the details of

his or her surgery. A set of vital signs are recorded, a peripheral IV line is placed, and pre-

operative medications (antibiotics, sedatives, etc) are given. When the patient enters the

operating room, the skin surface to be operated on is cleaned and prepared by applying an

antiseptic such as chlorhexidine gluconate or povidone-iodine to reduce the possibility of

infection. If hair is present at the surgical site, it is clipped off prior to prep application.
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Sterile drapes are used to cover all of the patient's body except for the surgical site and the

patient's head; the drapes are clipped to a pair of poles near the head of the bed to form an

"ether screen", which separates the anesthetist/anesthesiologist's working area (unsterile)

from the surgical site (sterile).

7. Anesthesia

Anesthesia is administered to prevent pain from incision, tissue manipulation and suturing.

Based on the procedure, anesthesia may be provided locally or as general anesthesia. Spinal

anesthesia may be used when the surgical site is too large or deep for a local block, but

general anesthesia may not be desirable. With local and spinal anesthesia, the surgical site is

anesthetized, but the patient can remain conscious or minimally sedated. In contrast, general

anesthesia renders the patient unconscious and paralyzed during surgery. The patient is

intubated and is placed on a mechanical ventilator, and anesthesia is produced by a

combination of injected and inhaled agents.

An incision is made to access the surgical site. Blood vessels may be clamped to prevent

bleeding, and retractors may be used to expose the site or keep the incision open. The

approach to the surgical site may involve several layers of incision and dissection, as in

abdominal surgery, where the incision must traverse skin, subcutaneous tissue, three layers of

muscle and then peritoneum. In certain cases, bone may be cut to further access the interior of

the body; for example, cutting the skull for brain surgery or cutting the sternum for thoracic

(chest) surgery to open up the rib cage.

Work to correct the problem in body then proceeds. This work may involve:

excision - cutting out an organ, tumor, or other tissue. resection- partial removal of an organ

or other bodily structure. reconnection of organs, tissues, etc., particularly if severed.

Resection of organs such as intestines involves reconnection. Internal suturing or stapling

may be used. Surgical connection between blood vessels or other tubular or hollow structures

such as loops of intestine is called anastomosis. ligation - tying off blood vessels, ducts, or

"tubes". grafts - may be severed pieces of tissue cut from the same (or different) body or flaps

of tissue still partly connected to the body but resewn for rearranging or restructuring of the

area of the body in question. Although grafting is often used in cosmetic surgery, it is also

used in other surgery. Grafts may be taken from one area of the patient's body and inserted to
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another area of the body. An example is bypass surgery, where clogged blood vessels are

bypassed with a graft from another part of the body. Alternatively, grafts may be from other

persons, cadavers, or animals.

insertionof prosthetic parts when needed. Pins or screws to set and hold bones may be used.

Sections of bone may be replaced with prosthetic rods or other parts. Sometime a plate is

inserted to replace a damaged area of skull. Artificial hip replacement has become more

common. Heart pacemakers or valves may be inserted. Many other types of prostheses are

used.

 creation of a stoma, a permanent or semi-permanent opening in the body

 in transplant surgery, the donor organ (taken out of the donor's body) is inserted into the

recipient's body and reconnected to the recipient in all necessary ways (blood vessels, ducts,

etc.).

 arthrodesis - surgical connection of adjacent bones so the bones can grow together into one.

Spinal fusion is an example of adjacent vertebrae connected allowing them to grow together

into one piece.

 modifying the digestive tract in bariatric surgery for weight loss.

 repair of a fistula, hernia, or prolapse

otherprocedures, including:

 clearing clogged ducts, blood or other vessels

 removal of calculi (stones)

 draining of accumulated fluids

 debridement- removal of dead, damaged, or diseased tissue

 Surgery has also been conducted to separate conjoined twins.

8. Sex change operations

Blood or blood expanders may be administered to compensate for blood lost during surgery.

Once the procedure is complete, sutures or staples are used to close the incision. Once the

incision is closed, the anesthetic agents are stopped and/or reversed, and the patient is taken

off ventilation and extubated (if general anesthesia was administered).
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After completion of surgery, the patient is transferred to the post anesthesia care unit and

closely monitored. When the patient is judged to have recovered from the anesthesia, he/she

is either transferred to a surgical ward elsewhere in the hospital or discharged home. During

the post-operative period, the patient's general function is assessed, the outcome of the

procedure is assessed, and the surgical site is checked for signs of infection. If removable

skin closures are used, they are removed after 7 to 10 days post-operatively, or after healing

of the incision is well under way.

Post-operative therapy may include adjuvant treatment such as chemotherapy, radiation

therapy, or administration of medication such as anti-rejection medication for transplants.

Other follow-up studies or rehabilitation may be prescribed during and after the recovery

period.

Topic : Assisting With Medical Emergencies

Topic Objective:

At the end of the topic student will be able to understand:

 Clinical response

 Medical Emergencies

Definition/Overview:

A medical emergency is an injury or illness that is acute and poses an immediate threat to a

person's life or long term health. These emergencies may require assistance from another

person, who should ideally be suitably qualified to do so, although some of these emergencies

can be dealt with by the victim themselves. Dependent on the severity of the emergency, and

the quality of any treatment given, it may require the involvement of multiple levels of care,

from a first aider to an emergency physician through to specialist surgeons. Any response to

an emergency medical situation will depend strongly on the situation, the patient involved
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and availability of resources to help them. It will also vary depending on whether the

emergency occurs whilst in hospital under medical care, or outside of medical care (for

instance, in the street or alone at home).

Key Points:

1. Medical Emergencies

For emergencies starting outside of medical care, a key component of providing proper care

is to summon the emergency medical services (usually an ambulance), by calling for help

using the appropriate local emergency telephone number, such as 999, 911, 112 or 000. The

emergency dispatchers will generally run through a questioning system such as AMPDS in

order to assess the priority level of the call, along with the caller's name and location. Those

trained to perform first aid can act within the bounds of the knowledge they have, whilst

awaiting the next level of definitive care. Those who are not able to perform first aid can also

assist by remaining calm and staying with the injured or ill person. A common complaint of

emergency service personnel is the propensity of people to crowd around the scene of victim,

as it is generally unhelpful, making the patient more stressed, and obstructing the smooth

working of the emergency services. If possible, first responders should designate a specific

person to ensure that the emergency services are called. Another bystander should be sent to

wait for their arrival and direct them to the proper location. Additional bystanders can be

helpful in ensuring that crowds are moved away from the ill or injured patient, allowing the

responder adequate space to work.

Many states have "Good Samaritan Laws" which protect civilian responders who choose to

assist in an emergency. Responders acting within the scope of their knowledge and training

as a "reasonable person" in the same situation would act are often immune to liability in

emergency situations. Once care has begun, a first responder or first aid provider may not

leave the patient or terminate care until a responder of equal or higher training assumes care

(e.g. fire department or emergency medical technicians). This can constitute abandonment of

the patient, and may subject the responder to legal liability. Care must be continued until the

patient is transferred to a higher level of care, the situation becomes too unsafe to continue, or

the responder is physically unable to continue due to exhaustion or hazards. The principles of

the chain of survival apply to medical emergencies where the patient has an absence of

breathing and heartbeat. This involves the four stages of Earlyaccess, Early CPR, Early
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defibrillation and Early advanced life support. Unless the situation is particularly hazardous,

and is likely to further endanger the patient, evacuating an injured victim requires special

skills, and should be left to the professionals of the emergency medical and fire service.

2. Clinical response

Within hospital settings, an adequate staff is generally present to deal with the average

emergency situation. Emergency medicine physicians have training to deal with most

medicalemergencies, and maintain CPR and ACLS certifications. In disasters or complex

emergencies, most hospitals have protocols to summon on-site and off-site staff rapidly. Both

emergency room and inpatient medical emergencies follow the basic protocol of Advanced

Cardiac Life Support. Irrespective of the nature of the emergency, adequate blood pressure

and oxygenation are required before the cause of the emergency can be eliminated. Possible

exceptions include the clamping of arteries in severe hemorrhage.

Topic : The Clinical Laboratory

Topic Objective:

At the end of the topic student will be able to understand:

 Clinical Laboratory

 Anatomic Pathology

 Clinical Microbiology

 Haematology

 Parasitology

Histopathology

 Genetics mainly performs DNA analysis.
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Definition/Overview:

A medical laboratory or clinical laboratory is a laboratory where tests are done on clinical

specimens in order to get information about the health of a patient. Laboratory tests are an

integral part of the workup of any patient, and constitute up to 80% of a physician's diagnosis

and treatment choice.

Key Points:

1. Clinical Laboratory

Laboratory medicine is generally divided into four sections, and each of which is further

divided into a number of units. These four sections are:

2. Anatomic Pathology

Units are included here, namely histopathology, cytopathology, and electron microscopy.

Academically, each unit is studied alone in one course. Other courses pertaining to this

section include anatomy, physiology, histology, pathology, and pathophysiology.

3. Clinical Microbiology

This is the largest section in laboratory medicine; as it encompasses five different sciences

(units). These include bacteriology, virology, parasitology, immunology, and mycology.

4. Clinical Biochemistry

Units under this busy section are instrumental analysis, enzymology, toxicology and

endocrinology.

5. Haematology

This small, yet busy, section consists of two units, which are coagulation and blood bank.

Genetics is also studied along with a subspecialty known as cytogenetics. Distribution of

clinical laboratories in health institutions varies greatly from one place to another. Take for

example microbiology, some health facilities have a single laboratory for microbiology,
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while others have a separate lab for each unit, with nothing called a "microbiology" lab.

Here's a detailed breakdown of the responsibilities of each unit:

Microbiology receives almost any clinical specimen, including swabs, feces, urine, blood,

sputum, cerebrospinal fluid, synovial fluid, as well as possible infected tissue. The work here

is mainly concerned with cultures, to look for suspected pathogens which, if found, are

further identified based on biochemical tests. Also, sensitivity testing is carried out to

determine whether the pathogen is sensitive or resistant to a suggested medicine. Results are

reported with the identified organism(s) and the type and amount of drug(s) that should be

prescribed for the patient.

6. Parasitology

Parasitology is a microbiology unit that investigates parasites. The most frequently

encountered specimen here is faeces. However, blood, urine, sputum, and other samples may

also contain parasites. Virology is concerned with identification of viruses in specimens such

as blood, urine, and cerebrospinal fluid.

7. Haematology

Haematology works with whole blood to do full blood counts, and blood films.

Coagulation requires citrated blood samples to analyze clotting times and coagulation factors.

Clinical Biochemistry usually receives serum. They test the serum for chemicals present in

blood. These include a wide array of substances, such as lipids, blood sugar, enzymes, and

hormones. Toxicology mainly tests for pharmaceutical and recreational drugs. Urine and

blood samples are submitted to this lab. Immunology/Serology uses the concept of antigen-

antibody interaction as a diagnostic tool. Compatibility of transplanted organs is also

determined. Immunohaematology, or Blood bank determines blood groups, and performs

compatibility testing on blood donors and recipients. It also prepares blood components,

derivatives, and products for transfusion. Urinalysis tests urine for many analytes. Some

health care providers have a urinalysis laboratory, while others don't. Instead, each

component of the urinalysis is performed at the corresponding unit. If measuring urine

chemicals is required, the specimen is processed in the clinical biochemistry lab, but if cell

studies are indicated, the specimen should be submitted to the cytopathology lab, and so on.
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8. Histopathology

Histopathology processes solid tissue removed from the body (biopsies) for evaluation at the

microscopic level. Cytopathology examines smears of cells from all over the body (such as

from the cervix) for evidence of inflammation, cancer, and other conditions.

9. Genetics mainly performs DNA analysis.

Cytogenetics involves using blood and other cells to get a karyotype. This can be helpful in

prenatal diagnosis (e.g. Down's syndrome) as well as in cancer (some cancers have abnormal

chromosomes). Surgical pathology examines organs, limbs, tumors, fetuses, and other tissues

biopsied in surgery such as breast masectomys.

The following is the hierarchy of the clinical laboratory staff from highest authority to lowest:

pathologist, pathologist assistant, laboratory manager, department supervisor, chief

technologist (lead technologist), cytotechnologist, medical technologist, histotechnologist,

medical laboratory technician, medical laboratory assistant (lab aide), phlebotomist,

transcriptionist, and specimen processor (secretary). In many countries, there are two main

types of labs that process the majority of medical specimens. Hospital laboratories are

attached to a hospital, and perform tests on patients. Private (or community) laboratories

receive samples from general practitioners, insurance companies, and other health clinics for

analysis. These can also be called reference laboratories where more unusual and obscure

tests are performed. For extremely specialised tests, samples may go to a research laboratory.

A lot of samples are sent between different labs for uncommon tests. It is more cost effective

if a particular laboratory specializes in a rare test, receiving specimens (and money) from

other labs, while sending away tests it cannot do.
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Topic : Microbiology

Topic Objective:

At the end of the topic student will be able to understand:

 Pre-microbiology

 History of Pre-microbiology

 Types of Pre-microbiology

 Oral microbiology

 Food microbiology

 Aeromicrobiology

 Industrial microbiology

 Evolutionary microbiology

 Environmental microbiology

 Veterinary microbiology

 Medical microbiology

 Microbial genetics

 Microbial physiology

 Types

 History

 Pre-microbiology

Definition/Overview:

Microbiology is the study of microorganisms, which are unicellular or cell-cluster

microscopic organisms. This includes eukaryotes such as fungi and protists, and prokaryotes,

which are bacteria and archaea. Viruses, though not strictly classed as living organisms, are

also studied. In short; microbiology refers to the study of life and organisms that are too small

to be seen with the naked eye. Microbiology is a broad term which includes virology,

mycology, parasitology and other branches. A microbiologist is a specialist in microbiology.

Microbiology is researched actively, and the field is advancing continually. We have

probably only studied about one percent of all of the microbe species on Earth. Although
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microbes were first observed over three hundred years ago, the field of microbiology can be

said to be in its infancy relative to older biological disciplines such as zoology and botany.

Key Points:

1. Pre-microbiology

The existence of microorganisms was hypothesized for many centuries before their actual

discovery in the 17th century. The first theories on microorganisms was made by Roman

scholar Marcus Terentius Varro in a book titled On Agriculture in which he warns against

locating a homestead in the vicinity of swamps:

And because there are bred certain minute creatures which cannot be seen by the eyes, which

float in the air and enter the body through the mouth and nose and there cause serious

diseases. This passage seems to indicate that the ancients were aware of the possibility that

diseases could be spread by yet unseen organisms.

2. History

In The Canon of Medicine (1020), Abū Alī ibn Sīnā (Avicenna) stated that bodily secretion is

contaminated by foul foreign earthly bodies before being infected. He also hypothesized on

the contagious nature of tuberculosis and other infectious diseases, and used quarantine as a

means of limiting the spread of contagious diseases.

When the Black Death bubonic plague reached al-Andalus in the 14th century, Ibn Khatima

hypothesized that infectious diseases are caused by "minute bodies" which enter the human

body and cause disease. In 1546 Girolamo Fracastoro proposed that epidemic diseases were

caused by transferable seedlike entities that could transmit infection by direct or indirect

contact or even without contact over long distances.

All these early claims about the existence of microorganisms were speculative in nature and

not based on any data or science. Microorganisms were neither proven, observed, and

correctly and accurately described until the 17th century. The reason for this was that all

these early inquiries lacked the most fundamental tool in order for microbiology and

bacteriology to exist as a science, and that was the microscope.
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3. Types

The field of microbiology can be generally divided into several sub disciplines:

4. Microbial physiology

The study of how the microbial cell functions biochemically. Includes the study of microbial

growth, microbial metabolism and microbial cell structure is called Microbial physiology.

5. Microbial genetics

The study of how genes are organised and regulated in microbes in relation to their cellular

functions is called Microbial genetics. It is closely related to the field of molecular biology.

6. Medical microbiology

The study of the role of microbes in human illness is called Medical Microbiology. Includes

the study of microbial pathogenesis and epidemiology and is related to the study of disease

pathology and immunology.

7. Veterinary microbiology

The study of the role in microbes in veterinary medicine or animal taxonomy is called

Veterinary Microbiology.

8. Environmental microbiology

The study of the function and diversity of microbes in their natural environments is called

Environmental microbiology. It Includes the study of microbial ecology, microbially-

mediated nutrient cycling, geomicrobiology, microbial diversity and bioremediation. The

characterisation of key bacterial habitats is the rhizosphere and phyllosphere, soil and

groundwater ecosystems, open oceans or extreme environments (extremophiles).

9. Evolutionary microbiology

The study of the evolution of microbes is called Evolutionary Microbiology. It includes the

study of bacterial systematics and taxonomy.
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10. Industrial microbiology

The exploitation of microbes for use in industrial processes is called Industrial microbiology.

Examples include industrial fermentation and wastewater treatment. It is closely linked to the

biotechnology industry. This field also includes brewing, an important application of

microbiology.

11. Aeromicrobiology

Aeromicrobiology is the study of airborne microorganisms.

12. Food microbiology

It is the study of microorganisms causing food spoilage.

Pharmaceutical microbiology: the study of microorganisms causing pharmaceutical

contamination and spoilage.

13. Oral microbiology

It is the study of microorganisms of the mouth in particular those causing caries and

periodontal disease.

Topic : Urinalysis

Topic Objective:

At the end of the topic student will be able to understand:

 Medical urinalysis

 Microscopic examination

 Macroscopic Urinalysis
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 Urine Dipstick Chemical Analysis

 pH

 Specific Gravity (sp gr)

 Protein

 Glucose

 Ketones

 Nitrite

 Leukocyte Esterase

 Methodology

Definition/Overview:

A urinalysis (or "UA") is an array of tests performed on urine and one of the most common

methods of medical diagnosis. A part of a urinalysis can be performed by using urine

dipsticks, in which the test results can be read as color changes.

Key Points:

1. Medical urinalysis

A typical medical urinalysis usually includes:

 a description of color and appearance.

 specific gravity - normally 1.010 to 1.030. This test detects ion concentration of the urine.

Small amounts of protein or ketoacidosis tend to elevate results of the specific gravity.

 pH - normally 4.8 to 7.5.

 ketone bodies - normally negative (absent)

 protein - normally negative (absent)

 urobilinogen

 bilirubin

 glucose - normally negative (absent)

 RBC number

 WBC number

 hCG - normally absent, this hormone appears in the urine of pregnant women. Home

pregnancy tests commonly detect this substance.
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 Pyroluria

2. Microscopic examination

A urine sample is about to be examined under a phase-contrast microscope using a Neubauer

counting chamber. The urine is under the cover slide, in the upper segment formed by the H-

shaped grooves. The numbers and types of cells and/or material such as urinary casts can

yield a great detail of information and may suggest a specific diagnosis.

eosinophiluria- associated with allergic interstitial nephritis, atheroembolic disease

RBC casts - associated with glomerulonephritis, vasculitis, malignant hypertension

WBC casts - associated with acute interstitial nephritis, exudative glomerulonephritis, severe

pyelonephritis (heme) granular casts - associated with acute tubular necrosis

crystalluria-- associated with acute urate nephropathy (or "Acute uric acid nephropathy",

AUAN) calcium oxalate - associated with ethylene glycol toxicity

3. Macroscopic Urinalysis

The first part of a urinalysis is direct visual observation. Normal, fresh urine is pale to dark

yellow or amber in color and clear. Normal urine volume is 750 to 2000 ml/24hr. Turbidity or

cloudiness may be caused by excessive cellular material or protein in the urine or may

develop from crystallization or precipitation of salts upon standing at room temperature or in

the refrigerator. Clearing of the specimen after addition of a small amount of acid indicates

that precipitation of salts is the probable cause of tubidity. A red or red-brown (abnormal)

color could be from a food dye, eating fresh beets, a drug, or the presence of either

hemoglobin or myoglobin. If the sample contained many red blood cells, it would be cloudy

as well as red. Examples of appearances of urine

4. pH

The glomerular filtrate of blood plasma is usually acidified by renal tubules and collecting

ducts from a pH of 7.4 to about 6 in the final urine. However, depending on the acid-base

status, urinary pH may range from as low as 4.5 to as high as 8.0. The change to the acid side

of 7.4 is accomplished in the distal convoluted tubule and the collecting duct.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

185
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



5. Specific Gravity (sp gr)

Specific gravity (which is directly proportional to urine osmolality which measures solute

concentration) measures urine density, or the ability of the kidney to concentrate or dilute the

urine over that of plasma. Dipsticks are available that also measure specific gravity in

approximations. Most laboratories measure specific gravity with a refractometer. Specific

gravity between 1.002 and 1.035 on a random sample should be considered normal if kidney

function is normal. Since the sp gr of the glomerular filtrate in Bowman's space ranges from

1.007 to 1.010, any measurement below this range indicates hydration and any measurement

above it indicates relative dehydration. If sp gr is not > 1.022 after a 12 hour period without

food or water, renal concentrating ability is impaired and the patient either has generalized

renal impairment or nephrogenic diabetes insipidus. In end-stage renal disease, sp gr tends to

become 1.007 to 1.010. Any urine having a specific gravity over 1.035 is either

contaminated,contains very high levels of glucose, or the patient may have recently received

high density radiopaque dyes intravenously for radiographic studies or low molecular weight

dextran solutions. Subtract 0.004 for every 1% glucose to determine non-glucose solute

concentration.

6. Protein

Dipstick screening for protein is done on whole urine, but semi-quantitative tests for urine

protein should be performed on the supernatant of centrifuged urine since the cells suspended

in normal urine can produce a falsely high estimation of protein. Normally, only small plasma

proteins filtered at the glomerulus are reabsorbed by the renal tubule. However, a small

amount of filtered plasma proteins and protein secreted by the nephron (Tamm-Horsfall

protein) can be found in normal urine. Normal total protein excretion does not usually exceed

150 mg/24 hours or 10 mg/100 ml in any single specimen. More than 150 mg/day is defined

as proteinuria. Proteinuria > 3.5 gm/24 hours is severe and known as nephrotic syndrome.

Dipsticks detect protein by production of color with an indicator dye, Bromphenol blue,

which is most sensitive to albumin but detects globulins and Bence-Jones protein poorly.

Precipitation by heat is a better semiquantitative method, but overall, it is not a highly

sensitive test. The sulfosalicylic acid test is a more sensitive precipitation test. It can detect

albumin, globulins, and Bence-Jones protein at low concentrations.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

186
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



In rough terms, trace positive results (which represent a slightly hazy appearance in urine) are

equivalent to 10 mg/100 ml or about 150 mg/24 hours (the upper limit of normal). 1+

corresponds to about 200-500 mg/24 hours, a 2+ to 0.5-1.5 gm/24 hours, a 3+ to 2-5 gm/24

hours, and a 4+ represents 7 gm/24 hours or greater.

7. Glucose

Less than 0.1% of glucose normally filtered by the glomerulus appears in urine (< 130 mg/24

hr). Glycosuria (excess sugar in urine) generally means diabetes mellitus. Dipsticks

employing the glucose oxidase reaction for screening are specific for glucos glucose but can

miss other reducing sugars such as galactose and fructose. For this reason, most newborn and

infant urines are routinely screened for reducing sugars by methods other than glucose

oxidase (such as the Clinitest, a modified Benedict's copper reduction test).

8. Ketones

Ketones (acetone, aceotacetic acid, beta-hydroxybutyric acid) resulting from either diabetic

ketosis or some other form of calorie deprivation (starvation), are easily detected using either

dipsticks or test tablets containing sodium nitroprusside.

9. Nitrite

A positive nitrite test indicates that bacteria may be present in significant numbers in urine.

Gram negative rods such as E. coli are more likely to give a positive test.

10. Leukocyte Esterase

A positive leukocyte esterase test results from the presence of white blood cells either as

whole cells or as lysed cells. Pyuria can be detected even if the urine sample contains

damaged or lysed WBC's. A negative leukocyte esterase test means that an infection is

unlikely and that, without additional evidence of urinary tract infection, microscopic exam

and/or urine culture need not be done to rule out significant bacteriuria.

11. Microscopic urinalysis

A sample of well-mixed urine (usually 10-15 ml) is centrifuged in a test tube at relatively low

speed (about 2-3,000 rpm) for 5-10 minutes until a moderately cohesive button is produced at
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the bottom of the tube. The supernate is decanted and a volume of 0.2 to 0.5 ml is left inside

the tube. The sediment is resuspended in the remaining supernate by flicking the bottom of

the tube several times. A drop of resuspended sediment is poured onto a glass slide and

coverslipped.

The sediment is first examined under low power to identify most crystals, casts, squamous

cells, and other large objects. The numbers of casts seen are usually reported as number of

each type found per low power field (LPF). Example: 5-10 hyaline casts/L casts/LPF. Since

the number of elements found in each field may vary considerably from one field to another,

several fields are averaged. Next, examination is carried out at high power to identify

crystals, cells, and bacteria. The various types of cells are usually described as the number of

each type found per average high power field (HPF). Example: 1-5 WBC/HPF.

12. Urine Dipstick Chemical Analysis

Urine dipstick is a narrow plastic strip which has several squares of different colors attached

to it. Each small square represents a component of the test used to interpret urinalysis. The

entire strip is dipped in the urine sample and color changes in each square are noted. The

color change takes place after several seconds to a few minutes from dipping the strip. If read

too early or too long after the strip is dipped, the results may not be accurate.

Each color change on a particular square may indicate specific abnormalities in the urine

sample caused by a certain chemical reaction. The reference for color changes is posted on

the plastic bottle container of the urine test strips. This makes for easy and quick

interpretation of the urinalysis results by placing the strip next to the container and comparing

its color changes to the reference provided.

The squares on the dipstick represent the following components in the urine:

specific gravity (concentration of urine),

acidity of the urine (pH),

protein in the urine (mainly albumin),

glucose (sugar),

ketones (products offat metabolism),

blood, leukocyte esterase (suggestive of white blood cells in urine),

nitrite (suggestive of bacteria in urine),

bilirubin (possible liver disease or red blood cell breakdown), and
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urobilinogen (possible liver disease).

Presence or absence of each of these color changes on the strip provides important clues for

your doctor to make clinical decisions based on the urinalysis results.

Topic : Hematology

Topic Objective:

At the end of the topic student will be able to understand:

 Haematologists and Haematopathologists

 Common basic clinical hematology tests

Definition/Overview:

Hematology (American English) or haematology (British English) is the branch of biology

(physiology), pathology, clinical laboratory, internal medicine, and pediatrics that is

concerned with the study of blood, the blood-forming organs, and blood diseases.

Hematology includes the study of etiology, diagnosis, treatment, prognosis, and prevention of

blood diseases. The lab work that goes into the study of blood is performed by a Medical

Technologist. Blood diseases affect the production of blood and its components, such as

blood cells, hemoglobin, blood proteins, the mechanism of coagulation, etc.

Key Points:

1. Haematologists and Haematopathologists

Physicians specialized in hematology are known as haematologists. Their routine work

mainly includes the care and treatment of patients with hematological diseases, although

some may also work at the haematology laboratory viewing blood films and bone marrow

slides under the microscope, interpreting various hematological test results. In some

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

189
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



institutions, hematologists also manage the hematology laboratory. Physicians who work in

hematology laboratories, and most commonly manage it, are pathologists specialized in the

diagnosis of hematological diseases, referred to as haematopathologists. Hematologists and

haematopathologists generally work in conjunction to formulate a diagnosis and deliver the

most appropriate therapy if needed. Haematology is a distinct subspecialty of internal

medicine, separate from but overlapping with the subspecialty of medical oncology.

2. Common basic clinical hematology tests

In a clinical laboratory the hematology department performs numerous different tests on

blood. The most commonly performed test is the complete blood count (CBC) also called full

blood count (FBC), which includes; white blood cell count, platelet count, hemoglobin level

and several parameters of red blood cells. Coagulation is a sub-speciality of hematology;

basic general coagulation tests are the prothrombin time (PT) and partial thromboplastin time

(PTT). Another common hematology test in the erythrocyte sedimentation rate (ESR). In a

blood bank the Coombs test is the most commonly performed test.

In Section 5 of this course you will cover these topics:
Radiology

Electrocardiography And Pulmonary Function

Physical Therapy And Rehabilitation

Math For Pharmacology

Pharmacology

Administering Medications

Patient Education

Nutrition

Psychology

Externship And Career Opportunities
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Topic : Radiology

Topic Objective:

At the end of the topic student will be able to understand:

 Radiology

 Chest radiology

 Pediatric radiology

 Radiography

 Fluoroscopy

 CT scanning

 Computed tomography

 Ultrasound

Definition/Overview:

Radiology is the specialty directing medical imaging technologies to diagnose and sometimes

treat diseases. Originally it was the aspect of medical science dealing with the medical use of

electromagnetic energy emitted by X-ray machines or other such radiation devices for the

purpose of obtaining visual information as part of medical imaging. Radiology that involves

use of x-ray is called roentgenology. Wilhelm Conrad Rntgen first discovered x-radiation on

8 November 1895 at the Physical Institute of Wuerzburg University. He named the radiation

he had discovered "X-radiation". This term is still in use today in the Anglo-American region.

His work was first published in a meeting protocol of the Wuerzburg Physical-Medical

Society in the 1895 volume; the article was submitted by W.C. Rntgen on 28 December 1895.

Today, following extensive training, radiologists direct an array of imaging technologies

(such as ultrasound, computed tomography (CT) nuclear medicine, and magnetic resonance

imaging) to diagnose or treat disease. Interventional radiology is the performance of (usually

minimally invasive) medical procedures with the guidance of imaging technologies. The

acquisition of medical imaging is usually carried out by the radiographer or radiologic

technologist. Outside of the medical field, radiology also encompasses the examination of the

inner structure of objects using X-rays or other penetrating radiation.
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Key Points:

1. Radiology

As a medical specialty, radiology can be classified broadly into Diagnostic radiology and

Therapeutic radiology.

Diagnostic radiology is the interpretation of images of the human body to aid in the diagnosis

or prognosis of disease. It is divided into subfields by anatomic location and in some cases

method:

2. Chest radiology

It is Abdominal & Pelvic radiology. They are Sometimes together termed "Body Imaging."

Interventional radiology uses imaging to guide therapeutic and angiographic procedures. Also

known as Vascular & Interventional radiology.

Neuroradiology is the sub-specialty in the field of central nervous system, i.e. brain and

spinal cord, peripheral nervous system, osseous spine and its neural contents, and head and

neck imaging. Interventional Neuroradiology uses imaging to guide therapeutic and

diagnostic angiographic procedures in the head, neck and spine.

Musculoskeletal radiology is the sub-specialty in the field of bone, joint, and muscular

imaging.

3. Pediatric radiology

The Mammography Subdivision of radiology that images the breast tissue is called Pediatric

radiology.

Emergency radiology is the subdivision of radiology involved in the diagnosis and treatment

of acutely ill or injured patients. Nuclear Medicine is a subdivision of radiology that uses

radioisotopes in the characterization of lesions and disease processes, and often yields

functional information. A Radiologist is a subspecialty physician trained in all areas of

diagnostic radiology. Board certification is earned through the American Board of Radiology

(ABR). Nuclear Medicine, Interventional radiology, Neuroradiology and Pediatric radiology
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have optional subspecialty Board qualifications under the American Board of Radiology.

Certification in Nuclear Medicine alone can be earned as a non-radiologist physician through

the American Board of Nuclear Medicine. Therapeutic radiology utilizes radiation (radiation

therapy) for therapy of diseases such as cancer.

While originally encompassed within radiology, radiation oncology is now a separate field.

Radiation Oncology specialty certification is earned through the American Board of

Radiology.

4. Radiography

Radiographs (or Roentgenographs, named after the discoverer of X-rays, Wilhelm Conrad

Rntgen (18451923) are often used for evaluation of bony structures and soft tissues. An X-

Ray machine directs electromagnetic radiation upon a specified region in the body. This

radiation tends to pass through less dense matter (air, fat, muscle, and other tissues), but is

absorbed or scattered by denser materials (bones, tumors, lungs affected by severe

pneumonia). In Film-Screen Radiography, radiation which has passed through a patient then

strikes a cassette containing a screen of fluorescent phosphors and exposes x-ray film. Areas

of film exposed to higher amounts of radiation will appear as black or grey on X-ray film

while areas exposed to less radiation will appear lighter or white. In Computed Radiography

(CR), the x-rays passing through the patient strike a sensitized plate which is then read and

digitized into a computer image by a separate machine. In Digital Radiography the x-rays

strike a plate of x-ray sensors producing a digital computer image directly. While all three

methods are currently in use, the trend in the U.S. is away from film and toward digital

imaging.

Plain radiography was the only imaging modality available during the first 50 years of

Radiology. It is still the first study ordered in evaluation of the lungs, heart and skeleton

because of its wide availability, speed and relative low cost.

5. Fluoroscopy

Fluoroscopy and angiography are special applications of X-ray imaging, in which a

fluorescent screen or image intensifier tube is connected to a closed-circuit television system,

which allows real-time imaging of structures in motion or augmented with a radiocontrast
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agent. Radiocontrast agents are administered, often swallowed or injected into the body of the

patient, to delineate anatomy and functioning of the blood vessels, the genitourinary system

or the gastrointestinal tract.Two radiocontrasts are presently in use. Barium (as BaSO4) may

be given orally or rectally for evaluation of the GI tract. Iodine, in multiple proprietary forms,

may be given by oral, rectal, intraarterial or intravenous routes

6. CT scanning

These radiocontrast agents strongly absorb or scatter X-ray radiation, and in conjunction with

the real-time imaging allows demonstration of dynamic processes, such as peristalsis in the

digestive tract or blood flow in arteries and veins. Iodine contrast may also be concentrated in

abnormal areas more or less than in normal tissues and make abnormalities (tumors, cysts,

inflammation) more conspicuous. Additionally, in specific circumstances air can be used as a

contrast agent for the gastrointestinal system and carbon dioxide can be used as a contrast

agent in the venous system; in these cases, the contrast agent attenuates the X-ray radiation

less than the surrounding tissues.

7. Computed tomography

CT imaging uses X-rays in conjunction with computing algorithms to image the body. In CT,

an X-ray generating tube opposite an X-ray detector (or detectors) in a ring shaped apparatus

rotate around a patient producing a computer generated cross-sectional image (tomogram).

CT is acquired in the axial plane, while coronal and sagittal images can be rendered by

computer reconstruction. Radiocontrast agents are often used with CT for enhanced

delineation of anatomy. Intravenous contrast can allow 3D reconstructions of arteries and

veins. Although radiographs provide higher spatial resolution, CT can detect more subtle

variations in attenuation of X-rays. CT exposes the patient to more ionizing radiation than a

radiograph. Spiral Multi-detector CT utilizes 8,16 or 64 detectors during continuous motion

of the patient through the radiation beam to obtain much finer detail images in a shorter exam

time. With computer manipulation these images can be reconstructed into 3D images of

carotid, cerebral and coronary arteries. Faster scanning times in modern equipment has been

associated with increased utilization.

The first commercially viable CT scanner was invented by Sir Godfrey Hounsfield at EMI

Central Research Labs, Great Britain in 1972. EMI owned the distribution rights to The
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Beatles music and it was their profits which funded the research. Sir Hounsfield and Alan

McLeod McCormick shared the Nobel Prize for Medicine in 1979 for the invention of CT

scanning. The first CT scanner in North America was installed at the Mayo Clinic in

Rochester, MN in 1972.

8. Ultrasound

Medical ultrasonography uses ultrasound (high-frequency sound waves) to visualize soft

tissue structures in the body in real time. No ionizing radiation is involved, but the quality of

the images obtained using ultrasound is highly dependent on the skill of the person

(ultrasonographer) performing the exam. Ultrasound is also limited by its inability to image

through air (lungs, bowel loops) or bone. The use of ultrasound in medical imaging has

developed mostly within the last 30 years. The first ultrasound images were static and two

dimensional (2D), but with modern-day ultrasonography 3D reconstructions can be observed

in real-time; effectively becoming 4D. Because ultrasound does not utilize ionizing radiation,

unlike radiography, CT scans, and nuclear medicine imaging techniques, it is generally

considered safer. For this reason, this modality plays a vital role in obstetrical imaging. Fetal

anatomic development can be thoroughly evaluated allowing early diagnosis of many fetal

anomalies. Growth can be assessed over time, important in patients with chronic disease or

gestation-induced disease, and in multiple gestations (twins, triplets etc.). Color-Flow

Doppler Ultrasound measures the severity of peripheral vascular disease and is used by

Cardiology for dynamic evaluation of the heart, heart valves and major vessels. Stenosis of

the carotid arteries can presage cerebral infarcts (strokes). DVT in the legs can be found via

ultrasound before it dislodges and travels to the lungs (pulmonary embolism), which can be

fatal if left untreated. Ultrasound is useful for image-guided interventions like biopsies and

drainages such as thoracentesis). It is also used in the treatment of kidney stones (renal

lithiasis) via lithotripsy. Small portable ultrasound devices now replace peritoneal lavage in

the triage of trauma victims by directly assessing for the presence of hemorrhage in the

peritoneum and the integrity of the major viscera including the liver, spleen and kidneys.

Extensive hemoperitoneum (bleeding inside the body cavity) or injury to the major organs

may require emergent surgical exploration and repair.
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Topic : Electrocardiography And Pulmonary Function

Topic Objective:

At the end of the topic student will be able to understand:

 Electrocardiography

 Filter selection

 Leads in electrocardiography

Definition/Overview:

An electrocardiogram (ECG or EKG, abbreviated from the German Elektrokardiogramm) is a

graphic produced by an electrocardiograph, which records the electrical activity of the heart

over time. Its name is made of different parts: electro, because it is related to electrical

activity, cardio, Greek for heart, gram, a Greek rootmeaning "to write". In the US, the

abbreviation "EKG" is often preferred over "ECG", while "ECG" is used universally in the

UK and many other countries. Electrical impulses in the heart originate in the sinoatrial node

and travel through the heart muscle where they cause contraction. The electrical waves can be

measured at selectively placed electrodes (electrical contacts) on the skin. Electrodes on

different sides of the heart measure the activity of different parts of the heart muscle. An

ECG displays the voltage between pairs of these electrodes, and the muscle activity that they

measure, from different directions, also understood as vectors. This display indicates the

overall rhythm of the heart, and weaknesses in different parts of the heart muscle. It is the

best way to measure and diagnose abnormal rhythms of the heart, particularly abnormal

rhythms caused by damage to the conductive tissue that carries electrical signals, or abnormal

rhythms caused by levels of dissolved salts (electrolytes), such as potassium, that are too high

or low. In myocardial infarction (MI), the ECG can identify damaged heart muscle. But it can

only identify damage to muscle in certain areas, so it can't rule out damage in other areas. The

ECG cannot reliably measure the pumping ability of the heart; for which ultrasound-based

(echocardiography) or nuclear medicine tests are used.
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Key Points:

1. Electrocardiography

A typical electrocardiograph runs at a paper speed of 25 mm/s, although faster paper speeds

are occasionally used. Each small block of ECG paper is 1 mm. At a paper speed of 25 mm/s,

one small block of ECG paper translates into 0.04 s (or 40 ms). Five small blocks make up 1

large block, which translates into 0.20 s (or 200 ms). Hence, there are 5 large blocks per

second. A diagnostic quality 12 lead ECG is calibrated at 10 mm/mV, so 1 mm translates into

0.1 mV. A calibration signal should be included with every record. A standard signal of 1 mV

must move the stylus vertically 1 cm, that is two large squares on ECG paper.

2. Filter selection

Modern ECG monitors offer multiple filters for signal processing. The most common settings

are monitor mode and diagnostic mode. In monitor mode, the low frequency filter (also called

the high-pass filter because signals above the threshold are allowed to pass) is set at either 0.5

Hz or 1 Hz and the high frequency filter (also called the low-pass filter because signals below

the threshold are allowed to pass) is set at 40 Hz. This limits artifact for routine cardiac

rhythm monitoring. The high-pass filter helps reduce wandering baseline and the low pass

filter helps reduce 50 or 60 Hz power line noise (the power line network frequency differs

between 50 and 60 Hz in different countries). In diagnostic mode, the high pass filter is set at

0.05 Hz, which allows accurate ST segments to be recorded. The low pass filter is set to 40,

100, or 150 Hz. Consequently, the monitor mode ECG display is more filtered than

diagnostic mode, because its bandpass is narrower.

3. Leads in electrocardiography

The word lead has two meanings in electrocardiography: it refers to either the wire that

connects an electrode to the electrocardiograph, or (more commonly) to a combination of

electrodes that form an imaginary line in the body along which the electrical signals are

measured. Thus, the term loose lead artifact uses the former meaning, while the term 12 lead

ECG uses the latter. In fact, a 12 lead electrocardiograph usually only uses 10

wires/electrodes. The latter definition of lead is the one used here. An electrocardiogram is

obtained by measuring electrical potential between various points of the body using a
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biomedical instrumentation amplifier. A lead records the electrical signals of the heart from a

particular combination of recording electrodes which are placed at specific points on the

patient's body. When a depolarization wavefront (or mean electrical vector) moves toward a

positive electrode, it creates a positive deflection on the ECG in the corresponding lead.

When a depolarization wavefront (or mean electrical vector) moves away from a positive

electrode, it creates a negative deflection on the ECG in the corresponding lead. When a

depolarization wavefront (or mean electrical vector) moves perpendicular to a positive

electrode, it creates an equiphasic (or isoelectric) complex on the ECG. It will be positive as

the depolarization wavefront (or mean electrical vector) approaches (A), and then become

negative as it passes by (B). There are two types of leadsunipolar and bipolar. The former

have an indifferent electrode at the center of the Einthovens triangle (which can be likened to

the neutral of a wall socket) at zero potential. The direction of these leads is from the center

of the heart radially outward. These include the precordial (chest) leads and augmented limb

leadsVR, VL,& VF. The bipolar type, in contrast, has both electrodes at some potential, with

the direction of the corresponding lead being from the electrode at lower potential to the one

at higher potential, e.g., in limb lead I, the direction is from left to right. These include the

limb leadsI, II, and III.

Topic : Physical Therapy And Rehabilitation

Topic Objective:

At the end of the topic student will be able to understand:

 Physical Therapy

 Evidence based practice

 Physical Therapy Movement

 Specialization for physical therapy
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Definition/Overview:

Physical therapy provides services to individuals and populations to develop, maintain and

restore maximum movement and functional ability throughout the lifespan. This includes

providing services in circumstances where movement and function are threatened by aging,

injury, disease or environmental factors. Functional movement is central to what it means to

be healthy. Physical therapy is concerned with identifying and maximizing quality of life and

movement potential within the spheres of promotion, prevention, treatment/intervention,

habilitation and rehabilitation. This encompasses physical, psychological, emotional, and

social well being. Physical therapy involves the interaction between physical therapist (PT),

patients/clients, other health professionals, families, care givers, and communities in a

process where movement potential is assessed and goals are agreed upon, using knowledge

and skills unique to physical therapists. Also known as Physiotherapy in some

englishspeaking countries. Physical therapy is performed by either a physical therapist (PT)

or an assistant (PTA) acting under their direction.

Key Points:

1. Physical Therapy

PTs utilize an individual's history and physical examination to arrive at a diagnosis and

establish a management plan, and if necessary, will incorporate the results of laboratory and

imaging studies. Electrodiagnostic testing (e.g. electromyograms and nerve conduction

velocity testing) may also be of assistance.

Physical therapy has many specialties including cardiopulomnary, geriatrics,neurologic,

orthopaedic and pediatrics to name some of the more common areas. PTs practice in many

settings, such as outpatient clinics or offices, inpatient rehabilitation facilities, extended care

facilities, homes, education or research centers, schools, hospices, industrial workplaces or

other occupational environments, fitness centers and sports training facilities. Educational

qualifications vary greatly by country. The span of education ranges from some countries

having little formal education to others requiring masters and doctoral degrees.
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2. Evidence based practice

Evidence based practice is a challenge across all medical disciplines. Physical therapy is no

exception. Physicians like Hippocrates and Hector are believed to have been the first

practitioners of a primitive physical therapy, advocating massage and hydrotherapy to treat

people in 460 B.C. The earliest documented origins of actual physical therapy as a

professional group, however, date back to 1894 when four nurses in England formed the

Chartered Society of Physiotherapy. Other countries soon followed and started formal

training programs, such as the School of Physiotherapy at the University of Otago in New

Zealand in 1913, and the United States' 1914 Reed College in Portland, Oregon, which

graduated "reconstruction aides."

3. Physical Therapy Movement

Research catalyzed the physical therapy movement. The first physical therapy research was

published in the United States in March 1921 in The PT Review. In the same year, Mary

McMillan organized the Physical Therapy Association (now called the American Physical

Therapy Association (APTA)). In 1924, the Georgia Warm Springs Foundation promoted the

field by touting physical therapy as a treatment for Polio.

Treatment through the 1940s primarily consisted of exercise, massage, and traction.

Manipulative procedures to the spine and extremity joints began to be practiced, especially in

the British Commonwealth countries, in the early 1950s. Later that decade, physical

therapists started to move beyond hospital based practice, to outpatient orthopedic clinics,

public schools, college/universities, geriatric settings (skilled nursing facilities), rehabilitation

centers, hospitals, and medical centers.

4. Specialization for physical therapy

Specialization for physical therapy in the U.S. occurred in 1974, with the Orthopaedic

Section of the APTA being formed for those physical therapists specializing in Orthopaedics.

In the same year, the International Federation of Orthopaedic Manipulative Therapy was

formed, which has played an important role in advancing manual therapy worldwide ever

since. In the 1980s, the explosion of technology and computers led to more technical

advances in rehabilitation. Some of these advances have continued to grow, with
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computerized modalities such as ultrasound, electric stimulators, and iontophoresis with the

latest advances in therapeutic cold laser, which gained FDA approval in the U.S. in 2002.

Topic : Math For Pharmacology

Topic Objective:

At the end of the topic student will be able to understand:

 Overview of Math for Pharmacology

 Pharmacology

 Medicine development and safety testing

 Drug legislation and safety

Definition/Overview:

It is the study of how drugs interact with living organisms to produce a change in function. If

substances have medicinal properties, they are considered pharmaceuticals. The field

encompasses drug composition and properties, interactions, toxicology, therapy, and medical

applications and antipathogenic capabilities. Pharmacology is not synonymous with

pharmacy, which is the name used for a profession. Though in common usage the two terms

are confused at times. Pharmacology deals with how drugs interact within biological systems

to affect function, while pharmacy is a medical science concerned with the safe and effective

use of medicines.

Key Points:

1. Math for Pharmacology

The origins of clinical pharmacology date back to the Middle Ages in Avicenna's The Canon

of Medicine, Peter of Spain's Commentary on Isaac, and John of St Amand's Commentary on
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the Antedotary of Nicholas. Pharmacology as a scientific discipline did not further advance

until the mid-19th century amid the great biomedical resurgence of that period. Before the

second half of the nineteenth century, the remarkable potency and specificity of the actions of

drugs such as morphine, quinine and digitalis were explained vaguely and with reference to

extraordinary chemical powers and affinities to certain organs or tissues. The first

pharmacology department was set up by Buchheim in 1847, in recognition of the need to

understand how therapeutic drugs and poisons produced their effects.

2. Pharmacology

The word Pharmacology comes from Greek: pharmakon (φάρμακον) meaning drug, and

λόγος, logos, "knowledge". Early pharmacologists focused on natural substances, mainly

plant extracts. Pharmacology developed in the 19th century as a new biomedical science that

applied the principles of scientific experimentation to therapeutic contexts.

3. Medicine development and safety testing

Development of medication is a vital concern to medicine, but also has strong economical

and political implications. To protect the consumer and prevent abuse, many governments

regulate the manufacture, sale, and administration of medication. In the United States, the

main body that regulates pharmaceuticals is the Food and Drug Administration and they

enforce standards set by the United States Pharmacopoeia. In the European Union, the main

body that regulates pharmaceuticals is the EMEA and they enforce standards set by the

European Pharmacopoeia. If the structure of a medicine is altered slightly, this will slightly

alter the medicine's properties. This means when a useful activity has been identified,

chemists will make many similar compounds called analogues, to attempt and maximise the

beneficial effects. This development phase can take up to 3 years and is expensive.

These new analogues need to be developed. It needs to be determined how safe the medicine

is for human consumption, its stability in the human body and the best form for dispensing,

like tablet or aerosol. After extensive testing, which can take up to 6 years the new medicine

is ready for marketing and selling. As a result of the long time required to develop analogues

and test a new medicine and the fact that of every 5000 potential new medicines typically

only one will ever reach the open market, this is an expensive way of doing things, costing
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millions of dollars. To recoup this outlay pharmaceutical companies may do a number of

things:

 Carefully research the demand for their potential new product before spending an outlay of

company funds.

 Obtain a patent on the new medicine preventing other companies from producing that

medicine for a certain allocation of time.

4. Drug legislation and safety

In the United States, the Food and Drug Administration (FDA) is responsible for creating

guidelines for the approval and use of drugs. The FDA requires that all approved drugs fulfill

two requirements:

 The drug must be found to be effective against the disease for which it is seeking approval.

 The drug must meet safety criteria by being subject to extensive animal and controlled human

testing.

Gaining FDA approval usually takes several years to attain. Testing done on animals must be

extensive and must include several species to help in the evaluation of both the effectiveness

and toxicity of the drug. The dosage of any drug approved for use is intended to fall within a

range in which the drug produces a therapeutic effect or desired outcome. The safety and

effectiveness of prescription drugs in the U.S. is regulated by the federal Prescription Drug

Marketing Act of 1987. The Medicines and Healthcare products Regulatory Agency (MHRA)

has a similar role in the UK.
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Topic : Pharmacology

Topic Objective:

At the end of the topic student will be able to understand:

 Pharmacology

 Scientific background

 Medicine development and safety testing

Definition/Overview:

Pharmacology is the study of how drugs interact with living organisms to produce a change

in function. If substances have medicinal properties, they are considered pharmaceuticals.

The field encompasses drug composition and properties, interactions, toxicology, therapy,

and medical applications and antipathogenic capabilities. Pharmacology is not synonymous

with pharmacy, which is the name used for a profession. Though in common usage the two

terms are confused at times. Pharmacology deals with how drugs interact within biological

systems to affect function, while pharmacy is a medical science concerned with the safe and

effective use of medicines.

Key Points:

1. Pharmacology

The origins of clinical pharmacology date back to the Middle Ages in Avicenna's The Canon

of Medicine, Peter of Spain's Commentary on Isaac, and John of St Amand's Commentary on

the Antedotary of Nicholas. Pharmacology as a scientific discipline did not further advance

until the mid-19th century amid the great biomedical resurgence of that period. Before the

second half of the nineteenth century, the remarkable potency and specificity of the actions of

drugs such as morphine, quinine and digitalis were explained vaguely and with reference to

extraordinary chemical powers and affinities to certain organs or tissues. The first

pharmacology department was set up by Buchheim in 1847, in recognition of the need to

understand how therapeutic drugs and poisons produced their effects. The word
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Pharmacology comes from Greek: pharmakon (φάρμακον) meaning drug, andλόγος, logos,

"knowledge". Early pharmacologists focused on natural substances, mainly plant extracts.

Pharmacology developed in the 19th century as a new biomedical science that applied the

principles of scientific experimentation to therapeutic contexts.

2. Scientific background

The study of chemicals requires intimate knowledge of the biological system affected. With

the knowledge of cell biology and biochemistry increasing, the field of pharmacology has

also changed substantially. It has become possible, through molecular analysis of receptors,

to design chemicals that act on specific cellular signaling or metabolic pathways by affecting

sites directly on cell-surface receptors (which modulate and mediate cellular signaling

pathways controlling cellular function). A chemical has, from the pharmacological point-of-

view, various properties. Pharmacokinetics describes the effect of the body on the chemical

(e.g. half-life and volume of distribution), and pharmacodynamics describes the chemical's

effect on the body (desired or toxic). When describing the pharmacokinetic properties of a

chemical, pharmacologists are often interested in LADME:

 Liberation - disintegration (for solid oral forms {breaking down into smaller particles}),

dispersal and dissolution

 Absorption - How is the medication absorbed (through the skin, the intestine, the oral

mucosa)?

 Distribution - How does it spread through the organism?

 Metabolism - Is the medication converted chemically inside the body, and into which

substances. Are these active? Could they be toxic?

 Excretion - How is the medication eliminated (through the bile, urine, breath, skin)?

Medication is said to have a narrow or wide therapeutic index or therapeutic window. This

describes the ratio of desired effect to toxic effect. A compound with a narrow therapeutic

index (close to one) exerts its desired effect at a dose close to its toxic dose. A compound

with a wide therapeutic index (greater than five) exerts its desired effect at a dose

substantially below its toxic dose. Those with a narrow margin are more difficult to dose and

administer, and may require therapeutic drug monitoring (examples are warfarin, some

antiepileptics, aminoglycoside antibiotics). Most anti-cancer drugs have a narrow therapeutic

margin: toxic side-effects are almost always encountered at doses used to kill tumors.
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3. Medicine development and safety testing

Development of medication is a vital concern to medicine, but also has strong economical

and political implications. To protect the consumer and prevent abuse, many governments

regulate the manufacture, sale, and administration of medication. In the United States, the

main body that regulates pharmaceuticals is the Food and Drug Administration and they

enforce standards set by the United States Pharmacopoeia. In the European Union, the main

body that regulates pharmaceuticals is the EMEA and they enforce standards set by the

European Pharmacopoeia. The metabolic stability and the reactivity of a library of candidate

drug compounds, have to be assessed for drug metabolism and toxicological studies. Many

methods have been proposed for quantitative predictions in drug metabolism, one example of

a recent computational method is SPORCalc. If the chemical structure of a medicinal

compound is altered slightly, this could slightly or dramatically alter the medicinal properties

of the compound depending on the level of alteration as it relates to the structural

composition of the substrate or receptorsite on which it exerts its medicinal effect, a concept

referred to as the structural activity relationship (SAR) . This means when a useful activity

has been identified, chemists will make many similar compounds called analogues, in an

attempt to maximize the desired medicinal effect(s) of the compound. This development

phase can take anywhere from a few years to a decade or more and is very expensive. These

new analogues need to be developed. It needs to be determined how safe the medicine is for

human consumption, its stability in the human body and the best form for delivery to the

desired organ system, like tablet or aerosol. After extensive testing, which can take up to 6

years the new medicine is ready for marketing and selling.

As a result of the long time required to develop analogues and test a new medicine and the

fact that of every 5000 potential new medicines typically only one will ever reach the open

market, this is an expensive way of doing things, costing millions of dollars. To recoup this

outlay pharmaceutical companies may do a number of things:

 Carefully research the demand for their potential new product before spending an outlay of

company funds.

 Obtain a patent on the new medicine preventing other companies from producing that

medicine for a certain allocation of time.
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Topic : Administering Medications

Topic Objective:

At the end of the topic student will be able to understand:

 Medication

 Types of medicines

 Types of medication

 Medication for the cardiovascular system

 Medication for the central nervous system

 Psychiatric medication

 Medication for musculo-skeletal disorders

Definition/Overview:

Medication, also referred to as medicine, is usually a drug or any other substance used to

prevent or cure disease or to relieve pain, anxiety or any form of perceived discomfort, such

as hunger. Medication is often used to mean the act of administering medicines or drugs.

Other synonyms include pharmacotherapy, pharmacotherapeutics, drug treatment. Drug

treatment, that is: The administration of drugs with therapeutic intention, usually

characterizes and distinguishes the practice of Medicine (and the Medical Specialties) from

the art of Surgery (and its derived Surgical Specialties). This practical (more than theoretical)

distinction if deeply rooted in the History of Medicine. The science of administering drugs to

humans in the clinical setting is termed clinical pharmacology. The emphasis on drug

treatment plays an essential role in distinguishing medical from surgical practice and patient

practice.
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Key Points:

1. Medication

Medication can be usually classified in various ways, e.g. by its chemical properties, mode of

administration, or biological system affected. An elaborate and widely used classification

system is the Anatomical Therapeutic Chemical Classification System (ATC system).

2. Types of medicines

 Antipyretics : reducing fever (pyrexia)

 Analgesics : painkillers

 Anti-malarial drugs : treating malaria

 Antibiotics : inhibiting germ growth

 Antiseptics : prevention of germ growth near burns, cuts and wounds

3. Types of medication

 For the gastrointestinal tract or digestive system

 Upper digestive tract: antacids, reflux suppressants, antiflatulents, antidopaminergics, proton

pump inhibitors, H2-receptor antagonists, cytoprotectants, prostaglandin analogues

 Lower digestive tract: laxatives, antispasmodics, antidiarrhoeals, bile acid sequestrants,

opioids

4. For the cardiovascular system

General: beta-receptor blocker, calcium channel blockers, diuretics, cardiac glycosides,

antiarrhythmics, nitrate, antianginals, vasoconstrictor, vasodilator, peripheral activator

Affecting Blood pressure: ACE inhibitors, angiotensin receptor blockers, alpha blocker

Coagulation: anticoagulant, heparin, antiplatelet drug, fibrinolytic, anti-hemophilic factor,

haemostatic drugs Atherosclerosis/cholesterol agents: hypolipidaemic agents, statins.

5. For the central nervous system
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The main classes of painkillers are NSAIDs, opioids and various orphans such as

paracetamol, tricyclic antidepressants and anticonvulsants.

6. Psychiatric medication

hypnotic, anaesthetics, antipsychotic, antidepressant (including tricyclic antidepressants,

monoamine oxidase inhibitor, lithium salt, selective serotonin reuptake inhibitor), anti-

emetic, anticonvulsant and antiepileptic, anxiolytic, barbiturate, movement disorder drug,

stimulant (including amphetamines), benzodiazepine, cyclopyrrolone, dopamine antagonist,

antihistamine, cholinergic, anticholinergic, emetic, cannabinoids, 5-HT antagonist. For pain

& consciousness (analgesic drugs).

7. For musculo-skeletal disorders

NSAIDs (including COX-2 selective inhibitors), muscle relaxant, neuromuscular drug

anticholinesterase

Topic : Patient Education

Topic Objective:

At the end of the topic student will be able to understand:

 Patient Education Be Provided

 Provide Patient Education

Definition/Overview:

Patient education is the process by which health professionals and others impart information

to patients that will alter their health behaviors or improve their health status. Education

providers may include: physicians, nurses, psychologists, advocacy groups, special interest

groups, and pharmaceutical companies. Health education is also a tool used by managed care
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plans, and may include both general preventive education or health promotion and disease or

condition specific education.

Key Points:

1. Provide Patient Education

In most clinics, various personnel may take on the responsibilities of providing health

education to patients. They may include primary care providers, nurses, social workers, case

managers, and pharmacists. Some clinics have designated health educators whose role is to

provide this type of support for patients. Even when a formal health educator is available, a

collaborative, multidisciplinary approach to patient education serves both patients and

providers optimally. However, it is important to ensure that patient education messages are

coordinated and that patients are receiving consistent information. Patient education must be

provided in a language and at a literacy level appropriate for the patient. Patient education

should be conducted in the patient's primary language, if possible; otherwise, skilled medical

interpreters should be involved.

2. Patient Education Be Provided

Rarely are patients able to absorb all of the necessary information in a single session.

Attention and comprehension levels are optimal during the first 15-20 minutes of a visit, after

which an individual's ability to absorb and retain information declines. Therefore, clinics

should consider strategies to integrate these patient education messages throughout the course

of patient care and to engage patients in this process. Support groups, case managers, and

peer educators can be invaluable in this process of engagement. It is also important to keep

the medical information specific to the patient. Although there are some areas of education

that should be considered for all patients, patients should not be required to have a high level

of understanding in each area. Patients should be given the opportunity to learn as much

about an area as they would like and to retain the volume of information necessary to keep

them healthy and safe. For example, in the area of "What is HIV?" there may be some

patients who want to know details about the basic science and immunologic impact of HIV.

With this information, these patients might then want to take the lead in making treatment

and care decisions for themselves, in consultation with their care providers. Other patients,

however, would feel overwhelmed by this volume of information and involvement and may
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be best engaged in participating in their care by knowing how HIV is transmitted, how to

keep themselves healthy, and how to access more information if they want it. Some patients

would prefer for their care providers to "just tell them what to do" rather than take the lead in

their own treatment decisions. There are a number of Web sites that provide HIV information

for patients. Many patients may prefer this form of self-education. Encourage patients to

bring any information they discover to clinic for further discussion. Reminding patients that

they can be teachers as well as students can be a useful strategy for engaging patients in this

process. In addition, patients may learn of novel tools and information sources that could be

useful to others.

Topic : Nutrition

Topic Objective:

At the end of the topic student will be able to understand:

 Nutritional science

 Studies of nutritional status

 Nutrient

 Macronutrients

Definition/Overview:

Nutrition (also called nourishment or aliment) is the provision, to cells and organisms, of the

materials necessary (in the form of food) to support life. Many common health problems can

be prevented or alleviated with good nutrition.

The diet of an organism refers to what it eats. Dietitians are health professionals who

specialize in human nutrition, meal planning, economics, preparation, and so on. They are

trained to provide safe, evidence-based dietary advice and management to individuals (in

health and disease), as well as to institutions. Poor diet can have an injurious impact on

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

211
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



health, causing deficiency diseases such as scurvy, beriberi, and kwashiorkor; health-

threatening conditions like obesity and metabolic syndrome, and such common chronic

systemic diseases as cardiovascular disease, diabetes, and osteoporosis.

Key Points:

1. Nutritional science

Nutritional science investigates the metabolic and physiological responses of the body to diet.

With advances in the fields of molecular biology, biochemistry, and genetics, the study of

nutrition is increasingly concerned with metabolism and metabolic pathways, the sequences

of biochemical steps through which the many substances of living things change from one

form to another. The human body contains chemical compounds, such as water,

carbohydrates (sugar, starch, and fiber), amino acids (in proteins), fatty acids (in lipids), and

nucleic acids (DNA/RNA). These compounds, in turn, consist of elements such as carbon,

hydrogen, oxygen, nitrogen, phosphorus, calcium, iron, zinc, magnesium, manganese, and so

on. All of these chemical compounds and elements occur in various forms and combinations

(e.g. hormones/vitamins, phospholipids, hydroxyapatite), both in the human body and in

organisms (e.g. plants, animals) that humans eat.

The human body consists of elements and compounds ingested, digested, absorbed, and

circulated through the bloodstream. Except in the unborn fetus, it is the digestive system

which carries out the first steps in feeding the cells of the body. In a typical adult, about seven

liters of digestive juices enter the lumen of the digestive tract. They break chemical bonds in

ingested molecules and modulate their conformations and energy states. Though some

molecules are absorbed into the bloodstream unchanged, digestive processes release them

from the matrix of foods in which they occur. Unabsorbed matter is excreted in the feces.

2. Studies of nutritional status

Studies of nutritional status must take into account the state of the body before and after

experiments, as well as the chemical composition of the diet and the products of excretion.

Comparing the food to the waste can help determine the specific compounds and elements

absorbed in the body. Their effects may only be discernible after an extended period of time,

during which all food and waste must be analyzed. The number of variables involved in such
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experiments is high, making nutritional studies time-consuming and expensive, which

explains why the science of human nutrition is still slowly evolving. In general, eating a wide

variety of fresh, whole (unprocessed), foods has proven favourable compared to monotonous

diets based on processed foods. In particular, the consumption of whole plant foods slows

digestion and provides higher amounts, and a more favourable balance, of essential nutrients

per Calorie, resulting in better management of cell growth, maintenance, and mitosis (cell

division), as well as better regulation of appetite and blood sugar. Regularly scheduled meals

(every few hours) have also proven more wholesome than infrequent, haphazard ones.

3. Nutrient

There are seven major classes of nutrients: carbohydrates, fats, fiber, minerals, proteins,

vitamins, and water. These nutrient classes can be generally grouped into the categories of

macronutrients (needed in relatively large amounts), and micronutrients (needed in smaller

quantities).

4. Macronutrients

The macronutrients are carbohydrates, fats, fiber, proteins and water. The other nutrient

classes are micronutrients. The macronutrients (excluding fiber and water) provide energy,

which is measured in kilocalories, often called "Calories" and written with a capital C to

distinguish them from small calories. Carbohydrates and proteins provide four (4) Calories of

energy per gram, while fats provide nine (9) Calories per gram. Vitamins, minerals, fiber, and

water do not provide energy, but are necessary for other reasons. Molecules of carbohydrates

and fats consist of carbon, hydrogen, and oxygen atoms. Protein molecules contain nitrogen

atoms in addition to carbon, hydrogen, and oxygen. The nitrogen-containing components of

protein, called amino acids, fulfill many roles other than energy metabolism, and when they

are used as fuel, getting rid of the nitrogen places a burden on the kidneys.

Other micronutrients not categorized above include antioxidants, essential fatty acids, and

phytochemicals. Most foods contain a mix of some or all of the nutrient classes. Some

nutrients are required on a regular basis, while others are needed less frequently. Poor health

can be caused by an imbalance of nutrients, whether an excess or a deficiency.
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Topic : Psychology

Topic Objective:

At the end of the topic student will be able to understand:

 Philosophical and scientific roots

 Psychoanalysis

 Schools of thought of psychology

 Subfields of Psychology

 Fields of basic research

 Abnormal psychology

Definition/Overview:

Psychology is an academic and applied discipline involving the phenomenological and

scientific study of mental processes and behavior. Psychologists study such phenomena as

perception, cognition, emotion, personality, behavior, interpersonal relationships, and the

individual and collective unconscious. Psychology also refers to the application of such

knowledge to various spheres of human activity including issues related to daily lifee.g.

family, education, and workand the treatment of mental health problems. Psychology

attempts to understand the role these functions play in social behavior and in social dynamics,

while incorporating the underlying physiological and neurological processes into its

conceptions of mental functioning. Psychology includes many sub-fields of study and

application concerned with such areas as human development, sports, health, industry, media,

law, and transpersonal psychology.

Key Points:

1. Philosophical and scientific roots

The study of psychology in a philosophical context dates back to the ancient civilizations of

Egypt, Greece, China and India. Psychology began adopting a more clinical and experimental
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approach under medieval Muslim psychologists and physicians, who built psychiatric

hospitals for such purposes. Though the use of psychological experimentation dates back to

Alhazen's Book of Optics in 1021, psychology as an independent experimental field of study

began in 1879, when Wilhelm Wundt founded the first laboratory dedicated exclusively to

psychological research at Leipzig University in Germany, for which Wundt is known as the

"father of psychology". 1879 is thus sometimes regarded as the "birthdate" of psychology.

The American philosopher William James published his seminal book, Principles of

Psychology, in 1890, while laying the foundations for many of the questions that

psychologists would focus on for years to come. Other important early contributors to the

field include Hermann Ebbinghaus (18501909), a pioneer in the experimental study of

memory at the University of Berlin; and the Russian physiologist Ivan Pavlov (1849-1936),

who investigated the learning process now referred to as classical conditioning.

2. Psychoanalysis

During the 1890s, the Austrian physician Sigmund Freud developed a method of

psychotherapy known as psychoanalysis. Freud's understanding of the mind was largely

based on interpretive methods, introspection and clinical observations, and was focused in

particular on resolving unconscious conflict, mental distress and psychopathology. Freud's

theories became very well-known, largely because they tackled subjects such as sexuality,

repression, and the unconscious mind as general aspects of psychological development.

These were largely considered taboo subjects at the time, and Freud provided a catalyst for

them to be openly discussed in polite society. Freud also had a significant influence on Carl

Jung, whose analytical psychology became an alternative form of depth psychology.

Philosopher Karl Popper argued that Freud's psychoanalytic theories were presented in

untestable form. Due to their subjective nature, Freud's theories are often of limited interest to

many scientifically-oriented psychology departments. Followers of Freud who accept the

basic ideas of psychoanalysis but alter it in some way are called neo-Freudians. Modification

of Jung's theories has led to the archetypal and process-oriented schools of psychological

thought. Mind and brain

Psychology describes and attempts to explain consciousness, behavior, and social interaction.

Empirical psychology is primarily devoted to describing human experience and behavior as it

actually occurs. Since the 1980s, psychology has begun to examine the relationship between

consciousness and the brain or nervous system. It is still not clear how these interact: does
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consciousness determine brain states or do brain states determine consciousness--or are both

going on in various ways? Or, is consciousness some sort of complicated 'illusion' that bears

no direct relationship to neural processes? Perhaps to understand this, it is necessary to define

"consciousness" and "brain state". An understanding of brain function is increasingly being

included in psychological theory and practice, particularly in areas such as artificial

intelligence, neuropsychology, and cognitive neuroscience.

3. Schools of thought of psychology

Various schools of thought have argued for a particular model to be used as a guiding theory

by which all, or the majority, of human behavior can be explained. The popularity of these

has waxed and waned over time. Some psychologists may think of themselves as adherents to

a particular school of thought and reject the others, although most consider each as an

approach to understanding the mind, and not necessarily as mutually exclusive theories. On

the basis of Tinbergen's four questions a framework of reference or "periodic table" of all

fields of psychological research can be established (including anthropological research and

humanities).

4. Subfields of psychology

Psychology encompasses a vast domain, and includes many different approaches to the study

of mental processes and behavior. Below are the major areas of inquiry that comprise

psychology, divided into fields of research psychology and fields of applied psychology. A

comprehensive list of the sub-fields and areas within psychology can be found at the list of

psychological topics and list of psychology disciplines.

5. Fields of basic research

Main articles: Qualitative psychological research and Quantitative psychological research

Research psychology encompasses the study of behavior for use in academic settings, and

contains numerous areas: abnormal psychology, biological psychology, cognitive

psychology, comparative psychology, developmental psychology, health psychology,

personality psychology, social psychology and others. Research psychology is contrasted

with applied psychology.
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6. Abnormal psychology

Abnormal psychology is the study of abnormal behavior in order to describe, predict, explain,

and change abnormal patterns of functioning. Abnormal psychology studies the nature of

psychopathology and its causes, and this knowledge is applied in clinical psychology to treat

a patient with psychological disorders.

In the study of abnormal behavior, it can be difficult to define the line between which

behaviors are considered normal and which are not. In general, abnormal behaviors must be

maladaptive and cause an individual subjective discomfort (signs of emotional distress).

Generally, abnormal behaviors are classified as:

Abnormal as in "infrequent" in relation to the overall population.

Abnormal as in "maladaptive". The behavior fails to promote well being, growth, and

fulfillment of a person. Abnormal as in "deviant". The behavior is not socially acceptable.

Abnormal as in "unjustifiable". The behavior that cannot be rationalized.

Topic : Externship And Career Opportunities

Topic Objective:

At the end of the topic student will be able to understand:

 Externships for Educators

 Externships

Definition/Overview:

Externships are experiential learning opportunities, similar to internships, offered by

educational institutions to give students short practical experiences in their field of study. In
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medicine it may refer to a visiting physician who is not part of the regular staff. It is derived

from Latin externus and from Old English scipe.

Key Points:

1. Externships

Though the practice of externship dates back to the medieval Bimaristan hospitals, the term

externship originated in 1945. Externships are generally shorter than internships and last for

approximately two days to a few weeks. Since they are less extensive, they are not usually

given any academic credit. Due to the short duration, externships can be easily completed

during a students spring and summer breaks or even during a January interim. Externships

can be viewed in terms of job shadowing and externs are closely supervised by employee

volunteers who agree to walk them through day-to-day routines at the company or

organization. The experience allows students to apply their coursework learning to a real life

setting. Externships offer samples of career possibilities. It is a chance for students to observe

and ask questions. They can be viewed as external studies which combine classroom

knowledge with real-world experience. This knowledge prepares students for the transition

from school to career. Externships can lead to opportunities after students complete their

studies. They can help pre-graduates get their foot in the door for possible job opening or

even make them better candidates for aggressive internship opportunities. The goal of an

extern is to become familiar with new professions and job fields. Externships are also a

source of networking contacts once a profession is chosen. Externships are not only

conducted for the benefit of the extern, but for the host as well. Both parties get a chance to

observe one another. Successful externships could lead to recruitment possibilities which

would be based on a thoroughly informed decision.

2. Externships for Educators

Externships can be performed by individuals that are no longer students. They offer a chance

for those already working to explore career change options. Educators, including career,

technical and academic teachers, can also take advantage of externship opportunities, using

them as a chance to experience the other side of the working world. Teachers are able to use

this outsider education to convey real-world experience to students. Businesses offer summer

externship programs to educators. Businesses benefit from externships because they are able
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to build relationships with the educators and in turn influence curriculum and teaching

methods. These relationships can also help businesses with profitable recruiting as well.
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