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MODULE1 ACCIDENTSAND EMERGENCY

Unit 1 Introduction
Unit 2 Accidents
Unit 3 Emergency Medical Services Systems

UNIT 1 INTRODUCTION
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5.0Summary

6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

This is also known as emergency department(ED),Gemery Room (ER), or Casuality
Department. This unit will assist you acquire tlasib understanding of accident and
emergency and related issues.

20 OBJECTIVES

By the end of this unit ,you should be able to:

) define accident and emergency

know what is triage in emergency

know the entry points of some categories of sonepis
know how to handle patients with serious conditions
describe resuscitation area and play therapist.

3.0 MAINCONTENT

3.1 De€finition of A& E

Accident and Emergency(A&E) also known as Emergency Department(ED),
Emergency Room(ER), or casualty department, is adigak treatment facility
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specialising in emergency medicine ,that is, acate of patients who present without
prior appointment, either by their own means or d&wbulance. The emergency
department is usually found in a hospital or otpemary care center. Due to the
unplanned nature of patient attendance, the depattmust provide initial treatment for

a broad spectrum of illnesses and injuries, somavlmth may life-threatening and

require immediate attention. In some countries, rgerecy departments have become
important entry points for those without other meahaccess to medical care.

32 Triage

Today, a typical hospital has its emergency departmn its own section with its
owndedicated entrance. As patients can presentyatime and with any complaints, a
key part of the operation of any emergency departnsethe prioritisation of cases based
on clinical need, this process is called Triageriage is normally the first stage the
patient passes through, and consists of a briefsasgent, including a set of vital signs,
and the assignment of a chief complaint (eg, clpesh, abdominal pain, difficult
breathing, etc). Most emergency departments hastedecated area for this process to
take place, and may have staff dedicated to penfymothing but to triage role. In most
departments, this role is fulfilled by a nurse moounity health practitioner,although,
dependent on training levels in the country and,ao¢her healthcare professionals may
perform the triage sorting ,including the paramedir physicians.

Triage is typically conducted face-to-face when plaient is present, or a form of triage
may be conducted via radio with an ambulance ciehis method, the paramedics will

call the hospital's triage center with a short updabout an incoming patient, who will

then be triaged to the appropriate level of caresf\patients will be initially assessed at
triage and then passed to another area of the tdegratr or another area of the hospital,
with their waiting time determined by their clinlocaeed. However, some patients may
complete their treatment at the triage stage, fetance, if the condition is very minor

and can be treated quickly, if only advice is reggyj or if the emergency department is
not a suitable point of care for the patient. Cosely, patients with evidently serious

condition, such as cardiac arrest, will bypasg#ialtogether and move straight to the
appropriate part of the department.

3.3 Resuscitation Area

This is commonly referred as Trauma or Resus, keyaarea in most departments The
most seriously ill or injured patients will be dealith in this area, as it contains the
equipment and staff required for dealing with immagely life-threatening illnesses and
injuries. Typically, resuscitation staffing involvat least one attending physician, and at
least one and usually two nurses or community hedftcers with trauma and advanced
cardiac life support training.
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Patients whose conditions are not immediately thieatening will be sent to an area
suitable to deal with them, and these cases mypitally be termed as a prompt care

or minor area, such patients may still have beamdoto have significant problem
including fractures, dislocation, lacerations reupg suturing.

3.4 Play Therapist

Children can present particular challenges in tneat. Some departments have
dedicated Paediatric areas, and some departmemdemplay therapist whose job is to
put children at ease to reduce the anxiety caugedshing the emergency departments,
as well as provide distraction therapy for simpl®cgdures.Many hospitals have a
separate area for evaluation of psychiatric problérhese are often staffed by
psychiatrists and mental health nurses and so@akevs. There is typically at least one
room for people who are actively at risk to themsglor others (eg suicide).

40 CONCLUSION

An emergency department, also known as Accidenanéergency, Emergency Room or
Casuality Department is a medical treatment fgcslgecialising in emergency medicine,
that is, acute care of patients: Treating seriojigies, accidents or sudden illnesses,
using a priority system where the most seriouslyatients are seen first, a frontline
venue for the delivery of emergent medical careu ¥an now explain what accident and

emergency is, describe Triage, Resuscitation aag tRerapist in your own words and
even explain them to others.

50 SUMMARY

6.0 TUTOR-MARKED ASSIGNMENT

(a) Define accident and emergency.

(b) Explain the term Triage.

(c) Describe Resuscitation area and Play therapis
7.0 REFERENCES/FURTHER READING

Kindermann D; Mutter R; Pines J.M. (2009). EmemebDepartment Transfers to Acute
Care facilities,Agency for Healthcare Research@udlity.

Skinner HG; Blanchard J; Elixhauser A(2004¥nds in Emergency Departments.
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Eisenberg .M. (1979).Paramedic Programme and QHisspital Cardiac
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1.0 INTRODUCTION

Accident is an unfortunate incident that happensxpectedly and unintentionally,
typically resulting in damage or injury or harm.iJ lunit will assist youacquire the basic
understanding of accident and injury related isStres unit’s objectives below will also
give you a better guide on what anaccident is.

20 OBJECTIVES
At the end of this unit, you should be able to:

define the term accident

differentiate between accident,trauma and injury
classify injuries

define road traffic accident

discuss the preventive measures on accident amdeis,

3.0 MAINCONTENT
3.1 Definition

Accident is an unfortunate incident that happerexpactedly and unintentionally,
typically resulting in damage or injury or harms$o casuality, mishap, fatality. It is
synonymous to mishap, misfortune, misadventuregimaisce, injury, disaster, tragedy,

5



PHS 403 MODULE 1

catastrophe, calamity, blow trouble, it can as weldefined as an event that happens by
chance or that is without apparent or deliberatseaWhile emergency is a serious,
unexpected, and often dangerous situation requinimgediate action.

3.1.1 Kineticd/ Kindsof Trauma

Trauma results from the collision of two or moradles in motion. As a result the study
of trauma is related to a branch of physics knowrKmetics. To grasp the kinetics of
trauma , you need to understand two basic prirgipighysics- the law of inertia and the
law of conservation of energy. Application of theseo principles can help you to
identify the mechanism of injury and the probalfiects of Impact, or Collision, upon
the victim or victims. A grasp of these principtemn help you better analysetrauma .
When kinetic energy is to human anatomy, it issthTRAUMA. Trauma is defined as a
wound or injury that is externally or violently mhaced by some outside force. The
wound may either be blunt (closed) or penetratope().

Blunt trauma occurs when a body area is struclobgirikes, an object. The transmission
of the energy, rather than the object, damagegishaes or organs beneath the skin as
they collide with each other. An example of thishiing your thumb with a hammer.
The is compressed between the hammer (which pukbdssues) and the board (which
resists the motion). Tissue injury results as flastd bone become trapped between these
two forces(acceleration and deceleration). Muselis cstretch, blood vessels tear, and
become may fracture.Blunt trauma can also induternal injury deep within the body
cavity. Forces of compression cause hollow orgiesthe bladder or bowel to rupture,
spilling their contents and haemorrhaging. In therax, alveoli, or small airways may
burst, permitting air to enter the pleural spaadidSorgans, such as the spleen, liver and
kidney, contuse or lacerate, leading to swellingod loss, or both.

Further, trauma may result from the effects of degpeed change and organ attachment.
An example includes the liver, which is suspendes ligamentumteres. During severe

deceleration, the liver may be sliced by the ligansmilar to cheese when cut by a wire

cheese cutter. Similarly, the aorta may be injagdhe chest slows and the heart, which
is suspended from this great vessel, twists upgmaahn Layers of the vessel are torn

apart, and blood enters the injury with the for€¢he systolic blood pressure. The aorta

balloons like a defective tire, leading to a tegriest pain, circulatory compromise, and

immediate, or delayed exsanguinations (severe dimss].

Wounds that break the skin are classified as patiregr trauma. Penetrating trauma
occurs when the energy source(such as a knife)rgssgs into the body. Energy may
also be transmitted to surrounding body tissueass #xtending the trauma beyond the
open wound. This frequently happens with gunshounsls. Blunt trauma most
commonly results from motor vehicle accidents inimy automobiles, motorcycles,
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pedestrians, or recreational vehicles. It also lmarcaused by falls, sports injuries, and
blasts.

Events of Impacts: There are basically five vehiglpacts- frontal, lateral, rotational,
rear-end, and rollover. Each progresses throughiessof four events. These events
include : Vehicle collision, body collision, Organllision and secondary collisions.

3.1.2 Classification of Injuries

The emphasis is now more on the outcome of thetdiveninjury) than the event itself .
Injuries are broadly divided into two main categeri

Unintentional injuries
These are subdivided into:

(a) Road traffic injuries

(b) Poisoning

(c) Falls

(d) Burns

(e) Drowning and “other unintentional injuries” egxposure toanimate and inanimate
mechanical forces like firearms, electriccurreadiation and extreme ambient
temperature, pressures,forces of nature, contaletheat and hot substances, venomous
plants and animals.

Intentional injuries
These are subdivided into self-inflicted injurie® (suicide),interpersonal violence (e.g.
homicide), war-related injuries, and “otherintentab injuries” (includes injuries due to
legal intervention).

3.1.3 TheBurden of Injuries

Injuries accounted for 12% of the global burdenliskase and 90% ofdeaths in the year
2002. As projected, road traffic injuries will bp20move from the 9th position to the
3rd position as the leading cause ofglobal disdaselen (WHO Global Burden of
Disease Project, 2002).In many parts of the wonldyy related database is thin and the
realburden may be heavier than the estimate. Feryewjury-related death,several
thousand more require hospital treatment; andmg8ufferwith impairments, frequently
with disabling consequences.

Injuries by age and sex

Injury mortality rate among men is twice as highthat concerningwomen. In some
regions, however, mortality rates for suicide andnkin females are as high as or even
higher than in males. Males in Africaand Europeehtine highest injury-related mortality
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rates.Young people between the ages of 15 and d# wecount for almost 50% ofthe
world’s injury-related mortality. Mortality from iad traffic injuriesand interpersonal
violence in males is almost 3 times higher than ithi@males. Children under five years
of age account for approximately 25%of drowningtdsaand 15% of fire-related deaths
worldwide.

3.1.4 Epidemiological Considerations

Probability of occurrence of an injury and its sétyeprimarily depends
upon the agent, reservoir, vector, host, resparsgronment and other
risk factors.

Agent

That agent is energy. Injuries are seen in a waokdifferent physicalways. Energy can
be delivered in a way as to cause blunt traumasiadis or organs; or it can be in form of
projectiles, which may producepenetrating woundsay also exist in the form of
mechanical,electrical, chemical, radiation andredrforce.

Reservoir

The reservoir is the place where the agent is lysfealnd. For
example,generators/power houses are the resepfoiran-made electricity;petrol/diesel
is a reservoir of energy converted by vehicles kiteticenergy.

Vectors

These are inanimate objects like motor vehicle8etsy cigarettes,flammable cloths, etc,

that transfer the energy from its reservoir toptédor actual host. An exposure may or
may not result in injury,depending upon whether #mount of contact between a

susceptiblehost and the energy involved is outideband of tissue tolerance. Ahuman
being or animal can also exert mechanical energygcébecoming an animate object or a
vector of energy e.g. the kick of ahorse.

Host response

There are limits beyond which energy deliveredhi® host can beabsorbed or tolerated.
The host response depends upon its age, mediciloondliet, physical conditions, etc.
Males are as much at risk asfemales of being vicbiman accident. Young males are at
maximum risk of injury while the case fatality folling an injury is highest in the
elderly.

Environmental factors

Poor road conditions, inadequate public transpgstesn, excessive heatand cold, poor
illumination of road or work place, poor enforcerheaflaw, lack of devices,
easyavailability of poisonous and hazardoussubetganoverpopulation, illiteracy,
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prevalence of stray animals onroad are some otlv@onmental factors contributing to
injuries

Risk factors

Risk factors may be causative (exposure to hoddlun burns) orcontributory (driver
fatigue in a road injury). They may be modifiabfegfed of a vehicle) or non-modifiable
(age and sex of the victim).Application of the krisoncept” can help identify individuals
who areprone to a particular type of injury by wetof having one or more riskfactors.A
cluster of subjects with similar risk factors conge a “risk group”.This group is

vulnerable to a particular injury and need to besgpriority in prevention programmes.

3.1.5 Prevention of Injuries

Persons are injured on roadways, in work placebpmes, and duringleisure activities.
No group within a society is spared, although sameat more risk than others. A
significant injury can change the lives ofvictimadaother family members, often
permanently. It is thusimportant to prevent injarie

Primor dial and primary prevention

Efforts are directed to remove the circumstancaditey to injuries. Theusual strategies
consist of IEC (Information, Education andCommutiarg) activities on prevention of
injuries and specificenvironmental modification geghto protect people from injuries.

Secondary prevention

Immediate care is needed once an injury has oatumenediateresuscitation, first aid
triage and quick referral, as well as early ho$gati@ are the cornerstone of secondary
prevention. This is aimed atreducing the sevenity @omplication of injuries, as well as
preventingdeath.

Tertiary prevention

This is aimed to reduce the long-term disabilibggphysical andpsychological
rehabilitation of the injured and restoration ofiibgfunctions to the maximum extent
possible.

Road traffic accidents (I njuries)
Road traffic accidents are crashes originatingniedaiting, or involvinga vehicle partially
or fully on a public highway.

M agnitude of the problem

Globally, road traffic crashes account for one-tbwf the total injurydeaths, killing 1.2
million persons per annum. These deaths are exjtedterease to 2.3 million (rise of
over 85 %) by 2020 with more than 90% of theselgeatcurring in low and middle
income countries (WHO,2004).
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Risk factors
There are many risk factors associated with rogfficraccidentsworldwide; however,
some are discussed below.

Motor vehicle
Growing number of motor vehicle is one of the miaictorscontributing to the increase
in global road crash injury.

Speed
The speed of a vehicle is controlled by factoratesl to road, vehicle,traffic,
environment, driver and the occupants in the vehicl

Driver factors

Alcohol concentration of more than 0.04g/dl in tHeod of the driver isassociated with
significant risk of crash. Fatigue or deprivatidrsteep,use of hand-held mobile phones
while driving etc. are also responsiblefor roadshes.

Environment Factors

The traffic on most roads is a mix of slow (pedeass, cycles, bullocksand mopeds) and
fast vehicles (motorcycles, vans, cars, trucks aseb). There are no lanes dedicated to a
particular kind of traffic evenin bigger metropalit cities, inadequate visibility due to
weathercondition is also a major environmental faskor.

Preventing road traffic accidents

Road traffic injury should be considered alongdidart disease, cancerand stroke as a
public health problem; appropriate interventiont ttenprevent much of it from
occurring.

M anaging exposure

Eliminating the need or desire to travel is not qiole, but length andintensity of
exposure to types of road traffic that put peoplask canbe reduced.To achieve this, the
places where people live, work and relax shouldemi@imum travel. Unnecessary trips
should be discouraged. Someof the following shdedd adopted towards managing
exposure to trafficaccidents:Provide shorter, safates for vulnerable roadusers.
Encourage the use of safer modes of travel suchffasdable publictransport, by rail
and/or bus and coach,segregating slow and fastngotaffic and regulating motor
vehicle use by young riders and drivers.

Preventing crashes

This can be done by better designing roads (haxinigrarchy of highspeed highways,
transitional roads, rural roads and residentiadlsansisting on crash protective road
sides, promoting lane driving andenforcing roagsafules with respect to speed and

10
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alcohol limits,mandatory use of seat belts and b&dmmand improving safetyawareness
among road users.

Preventing injury in event of a crash

The ultimate option is to design a “smart” vehithat can sense andcombat danger of
crash, vehicles should be designed to withstandesma®nd minimise injury to the
occupants. The vehicle should haveseat belts,dfamd side impact protection bars; the
passengercompartment should not collapse in a erdlbe devoid of elementsthat can
cause injury.

Delivery care after crash

The aims of care after crashes are to avoid dewthisability, to limitthe severity and
suffering caused by the injury and to ensure opfumationing of the crash survivors
and reintegration into the community.

40 CONCLUSION

In this unit, you have learned that accident isuarfortunate incident that happens
unexpectedly and unintentionally, typically requdtiin damage or injury or harm, loss,
casualty, mishap, fatality while, trauma is a waduor injury that is externally or
violently produced by some outside force. You hal@ been told what impact and
events are. You have also realised that injuries @dassified asunintentional and
intentional. You should at this point be able toplaxin your own words,
trauma,impacts, events, road traffic accidentsfiepuand how to preventroad traffic
accidents/injuries.

50 SUMMARY

This unit has been able to define the term accjdemich is traditionallyreferred to as
unintentional, unplanned event.Also, the unit Hassified injuries, the burden of injuries
and itsepidemiological considerations, the prewentif road trafficinjuries/accidents on
our roads.

6.0 TUTOR-MARKED ASSIGNMENT

(1) Define the term trauma.

(2)  Mention five types of impact.

(3) Give a brief explanation of the term injury.

(4) Explain the levels of injury prevention metisod
(5) Define the term road traffic accidents.

11
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1.0 INTRODUCTION

The emergency medical services(EMS) systems isrglex health care system made up
of personnel, equipment and resources. The EMXmsybias several components. The
prehospital component includes: Lay persons, th& fResponder , the emergency
medical technician and the paramedic. The hospaadponent includes: The emergency
department nurse, the emergency physician and ghkeiadity physicians(eg: trauma

surgeons, cardiologists). Support personnel al§w the EMS system operate smoothly.
In the hospital phase, they include EMS dispatchéa®s enforcement personnel,

firefighters, and other public-safety workers. Ihethospital respiratory therapists,
radiologic technicians, and other specialists glewmportant support services.

All components of the system must work togetheaidsure quality patient care. Usually,
the first EMS person to respond to medical emergéndhe first Responder. The first
Responder may be a Police officer, firefighter ay pberson who has received basic
emergency medical training in an approved Firstp@eder Program. First Responders
are trained in basic airway management and othsc B&ills. The next component is the
EMT. The EMT may respond in a fire department vieshar in an ambulance. He or She
should either continue the stabilisation startedthyy first Responder or initiate life
support measures. The next component, the paramsldould provide advance life
support care, if indicated. Upon arrival at thepitad emergency department, patients are
usually assigned priorities for care by a nursphyssician. If needed, a surgeon or other
specialist will be summoned to the emergency dapait.

13
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2.0

OBJECTIVES

At the end of this unit , you should be able to :

3.0

31

14

describe the general development of ems system

list and define the components of an ems system

explain the oversight duties of an ems administeadigency

discuss the responsibilities of the physician madiarector regarding direct-line and
indirect-line medical control

describe public involvement in an ems system, vathard to system access,
recognition of emergency and initiation of basie Bupport

describe the components of an effective medicalogaatational communications
system

describe the components of emergency medical disipgf, system status
management, interrogation guidelines, responsequtd, pre-arrival instructions and
dispatcher training

describe the use of patient transfer protocolgfound and air transport services
describe the importance of quality evaluation iregamd discuss the similarities and
differences between quality assurrance and qualipyovement programs

discuss the value of research in ems

describe the categorization of receiving facilige®l explain how the coordination of
resources is attained

list the components of mutual aid mass-casualtyrpley

outline various designs and financing methods foes system.

MAIN CONTENT

History of Emergency M edical Services Systems

Emergency Medical services is a health care sységuiring the integration of
several components. It is designed to provide gppate care for all emergency
patients. Until the late 1960s, few areas providedquate prehospital emergency
medical care. The prevailing thought was that cheman in the hospital
emergency room. Rescue techniques were crude, andaulattendants poorly
trained, and equipment minimal . There was no ragionmunication and no
physician involvement.Eventually, as costs force@nyn mortician-operated
ambulance services to withdraw, local police amnel diepartments had to provide
this service. In many areas, volunteer groups wermed. The result was a
poliferation of local , independent EMS provideengies that could barely , if at
all communicate with each other. In addition, itswimpossible to coordinate
response activities on a scale larger simple, loakd.
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The publication in 1966 of “Accidental death andsd#hility: The neglected

disease of modern society”, by the National AcademshySciences, National

Research Council, focused national attention onptioblem. “The white paper”,

as the report came to be called, spelled out theielecies in prehospital

emergency medical care. It also suggested guideforethe development of EMS
system, the training of prehospital emergency n@disroviders, and the

upgrading of ambulances and their equipment. Algmoumany improvements

have been made since the report’s publication raristng number of inadequate
services still exist. This landmark publication s#ta series of Federal and private
initiatives.

They include:

1966-Congress passed the National Highway SafetywiMtich forced the states
to develop effective EMS systems or risk losing efed highway
construction funds.

1971-The White House funded nearly $9 million toadvd#MS demonstration
projects. These projects were designed to be mddesubsequent system
development.

1972-The Robert Wood Johnson Foundation providexhtgrfor establishing
regional EMS projects and communication systems.

1973-Congress passed the Emergency Medical Ser8gstems Act, which
provided funding in a series of projects awardedd&velop regional
systems.

In order to be eligible for this funding, an EM$stem had to include the
following 15 components specified by the act:

(a) Manpower (b) Training (c) Communications (dafigportation (e) Emergency
facilities (f) Critical care units (g) Public sajedgencies
(h) Consumer participation (i) Access to care @}iéht transfer (k) Standardised
record-keeping (I) Public information and educatim) System review and
evaluation (n) Disaster management (o) Mutual aid.

Unfortunately, the designers of this legislatioft lut two major components: system
financing and medical control. When federal fundings significantly reduced in the
early 1980s, many systems faced economic disastefagked a solid plan for financial
recovery. Even worse, many systems were operatitigpmt physician direction. The
legislative oversight have meant a long, uphilltleafor medical directors attempting to
re-establish authority and accountability for méticpracticed by EMTs and paramedics
in the streets. In many ways, the EMS system Acte@athe way for system
development. But in some respects, it sents EM@ienwrong direction. This Act was
amended in 1976 and again in 1979. A total of $20G000 was appropriated over a
seven year period toward the establishment of reiEMS systems.

15
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In 1981, the passage of consolidated Omnibus Bu&gebnciliation Act (COBRA)
wiped out all federal funding for EMS,except blagtant programs administered by the
department of Transportation and the Health and &fuservices Administration. Only a
small portion of this money , however, is availafile EMS activities. These funds are
given to the states, which in turn disburse the eyoto formally established regional
systems.

3.1.1 System Approach

The efficient delivery of emergency medical carguiees a team effort and a systematic
approach to get the best use of existing resoulidesye is no best method for providing
prehospital emergency medical care in a given a&teaever, certain essential elements
are considered standard for ensuring the bestlgegsatient care in any region. Each
system must develop operational policies for itsyponents.

System administration

An administration agency should first be establishihis agency will be responsible for
managing the local systems’s resources and forlolewg operational guidelines and
standards for each component. A budget is creategérate the system and to select a
gualified administrative staff. The agency shouldorrporate a planning bond-composed
of providers, representatives of the medical comtyuremergency physicians, and
consumers-that will advise and assist the agensetting policy.Once established, the
agency will designate who may function within thgstem. It will develop policies
consistent with the existing state requirement® EMS agency must develop a quality
assurrance or quality improvement program to evalttee system'’s effectiveness and to
ensure that the best interest of the patient isygdviop priority.

In short, the needs of the patient are determiiet] then the system is designed to meet
those needs. The coordination of the system conmisne meet the patient’s needs is the
responsibility of the EMS agency.In addition to ice@l and municipal EMS agencies,
EMS agencies also exist on the state level. Thee FEMS agencies are typically
responsible for allocating funds to local systemsacting legislation concerning the
prehospital practice of medicine, licensing andifyemg field providers, enforcing all
state EMS regulations, and appointing regional satyi councils. In essence, EMS is a
series of systems within a system. The integratiothese systems and the coorporation
of all participants result in a better quality ofiergency medicl care.

Medical control

The EMS system will retain a medical director, whitl be actively involved in, and
ultimately responsible for, all clinical and patiecare. All prehospital medical care
provided by non-physicians is considered an extenef the medical director’s license.
Every prehospital ambulance or rescue service rase a medical director who is
responsible for that service. Prehospital care ideyg are designated agents of the
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medical director, regardless of whose employeey thay be. For this reason, the
medical director determines which providers magdar patients within the system. The
medical director is the ultimate authority in alrett-line and indirect-line medical
control issues.

Direct medical control

Direct medical control exist when prehospital pd®ars communicate directly with a
physician at a medical control or resource hospitdle physician’s direction is usually
based on established protocols for managing spgmdiblems. This physician assumes
responsibility and gives treatment orders for pasieDirect medical control physicians
should be experienced in emergency medicine. Theyld have completed a training
program that emphasizes system particulars, tredtpmetocols, and communication
policies and procedures. Once they have become@mfin these areas, they should go
through a formal certification process. They shal&b be required to ride with crews to
get a feel for the realities of prehospital fielédicine. Medical control communications
are sometimes delegated to a mobile intensiveraame (MICN), physician assistant or
paramedic. In all circumstances, however, ultintatdine responsibility rests with the
medical control physician.

Control of medical emergency scene should go tonttieidual the most knowledge and
best training in prehospital emergency stabilizadad transport. When an advanced life
support unit, under medical direction, is requested dispatched to the emergency
scene, a physician/patient relationship is estadtidy the physician providing medical
control. The paramedic is responsible for the sgiset management of the patient and
acts as the medical control physician’s agent,asilee patient’s physician is present. If a
private physician is present and assumes the megplity for the patient’s care , the
paramedic should defer to the physician’s orders.

If an intervener physician is present and on-liredlival control does not exist , the
paramedic should relinquish responsibility to thegician. But first, the physician must
identify himself or herself and demonstrate a wijlhess to accept responsibility and to
document the intervention as required by the I&dAE system. If the treatment differs
from established protocol , however, the physisiaould accompany the patient to the
hospital. If the intervener physician is presert ditect medical control does exist, the
on-line physician is ultimately responsible. Inead disagreement between the
intervener physician and the on-line physiciare,paramedic must take orders from the
on-line physician and put him or her in contactwiie intervening physician.

I ndir ect medical contr ol

Indirect medical controlincludes training and ediara, protocol development, audit,

chart review and quality assurance. To be effegtimedical control must have official
and clearly defined authority, with power to didicip , or limit the activities of, those

who deviate from the established standard of care.
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Protocols are designed by the off-line medical control syste provide standardized
approach to common patient problems and a consistezl of medical care. When
treatment is based on such protocols, the on-lysipian assists prehospital personnel
in interpreting the patient’'s complaint, undersiagdhe findings of their evaluation, and
applying the appropriate treatment protocol. Pro®will be designed around the four
T’s of emergency medical care. They include:

) Trage

(i)  Treatment

(i)  Transport

(iv)  Transfer

Triage guidelines help the physician make decisions inmghpatient flow through an
EMS system. This simply means allocating the systemesources to the needs of the
victims. The EMS dispatcher will determine the tydevel , and priority of response to
the victim. The victim will then be directed to thppropriate receiving facility, which
can provide definitive care or stabilize the victuimtil he or she is transfered to a
definitive care facility .

Treatment often includes emergency interventiongiddgt personnel . Some procedures
will be done upon a direct order from the medicahteol physician. Others will be
standing orders.

Treatment protocols should be kept current with new research

Transport involves decisions about mode ( air versus groward) the level of care
during transport. Most plans call for taking theiguat to the closest appropriate facility,
as designated by the system. Transport plans aesgllmn three factors:

(a) Nature of the injury or illness

(b) Condition of the patient

(c) Estimated transport time.

Transfer protocols cover the management of inter-hospitaiept transfer. They allow
for region wide continuity of care when patientg aransferred. Agreement between
receiving facilities within the system ensure ttied patient is admitted to the definitive
care facility.Protocols will also be established &pecial circumstances, such as the
proper handling of “Do Not Resuscitate” orders,igr@ts who refuse treatment , sexual
abuse , abuse of children or elderly persons anerviener physicians. Although,
protocols standardize field procedures , they shallow the paramedic flexibilty to
improvise and adapt to special circumstances. Potg@stablish a basis for medical care
and a standard for accountabilty in an EMS.
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3.1.2 Public I nformation and Education

The public is an essential , yet often overlooksmmnponent of an EMS system. An EMS
system should have a plan to educate the publiatal®rognising an emergency,
accessing the system, and initiating basic lifepsupThe American Heart Association
(AHA) estimates that 350,000 cardiac arrests par yecur before the patient reaches
hospital. Most happen within two hours of the oridfetardiac symptoms, because many
patients deny that something is wrong and delalyngafor help. If the patient , a family
member, friend , or bystander can recognize thergeney and intervene in time, many
cases of sudden death can be prevented. Famil@stiehts with coronary artery disease
should be targeted for instruction in recognizingeegency symptoms. The second
aspect of public education is system access. Sgswith telephone service make
emergency access easy.

The phone number should be well publicised, andesis should be taught how to give
information to the emergency medical dispatcherteAfrecognizing that a medical

emergency exists, the bystander must initiate blfdcsupport procedures such as
cardiopulmonary resuscitation (CPR). This coula atlude initiatial patient care after

major trauma and hemorrhage control. Abundant rekdn the last 20 years indicates a
relationship between response times and the patiaittmate recovery. Communities

that have many rapid paramedic response , haveeprthat a large number of patients
can be successfully resuscitated. On the other haoammunities weak in prompt

bystander CPR have shown a much lower rate of sgowhe role of the bystander in

emergency medical care is critical to successtugeitation of a cardiac arrest victim.

3.1.3 EM S Communications

The communications network is the heart of anyaeai EMS system. Coordinating the
components into an organised response to urgentaleduations requires a
comprehensive , flexible, communications plan. basic components of a
communications systems include the following sene¢nts:

(i) Citizen access

(i)  Single control center

(i) Operational communications capabilities

(iv) Medical communications capabilities

(v) Hardware

(vi) Software

Any citizen with an urgent medical need should hawemple and reliable mechanism
for accessing the EMS system. Multiple communitggbone numbers add life-
threatening minutes to any emergency responsersysisingle communications center
that can communicate with and direct all emerganedical units in the system is the
best.
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Emer gency medical dispatching

Emergency medical dispatching is the nerve centndEMS program. The activities of
medical dispatchers are crucial to the efficien¢rapion of the system. Dispach is the
means of assigning and directing appropriate médmae to the victim. An emergency
medical dispatching plan should include pre-essaielil interogation protocols, pre-
assigned response configurations, system statuagearent , and pre-arrival telephone
instructions. Medical direction for the emegencydmal dispatcher should be given the
EMS medical director. Quality assurance of the EMSpatch program is an EMS
agency responsibility.An effective emergency meldiespatching system has certain key
components. EMS dispatchers do more than send amied; they make sure the
system’s resources are in constant readinessgormnds System status management relies
on projected call volumes and locations, not gemwcal or political tradition, to
strategically place ambulances and crews. The myisteised to reduce response times.

Education and certification

The two kinds of education program for EMS persérare original education and
continuing education. Original education programesthe initial training courses for pre-
hospital providers. They involve the completionaottandardised course that meets or
exceeds the United States Department for Trangmortaational curriculum for that
level. Continuing education programs include rdfezscourses for recertification and
periodic in-service training sessions. All educatiprograms should have a medical
director who is involved in EMS system. The EMS rageis responsible for assuring
funding for these programs.

3.1.4 Quality Assuranceand Quality | mprovement

An EMS system must be designed to needs of of #dtierg. In EMS, patients are the
users of the system and hence the customer. THeéygolaan EMS is reflected in the

daily medical practices of its prehospital careviers. In EMS, the only acceptble
guality is excellence. Because of this, the EMSesysof today must have a program to
evaluate the quality of service provided. For aliuavaluation program to be effective ,
it must be comprehensive and continuously ongdim@ddition, the EMS system must
be willing to react to the quality evaluation pragr and to adjust its practices and
procedures accordingly.

A quality assurance (QA) program is primarily des€d to maintain continuous
monitoring and measurement of the quality of theichl care delivered. QA programs
emphasise evaluation of objective clinical datahsas response times, adherence to
protocols, patient survival, and other key indicatof system performance. QA programs
document the effectiveness of the care provideagyTdlso help identify problems and
select areas that need improvement. Quality Imprare (QI) for evaluating system
performance. A QI program focuses on customer pémes of the service provided. It is
an ongoing effort to refine and improve the systaman attempt to provide the highest
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level of service possible. In addition to clinidakues, a QI program evaluates other
aspects of EMS system such as billing, maintainasigeply, and so on. EMS quality can
be divided into two broad categories: Take-it-foarged quality and service quality.

3.1.5 Research

In order to provide a scientific basis for prehtspEMS, a formal ongoing research
program is an essential component of the systestiBgi and future procedures,
techniques, and equipment must be evaluated Swaiiyi. For moral , educational,
medical, financial reasons, an EMS system desigst imglude research. Unfortunately,
many protocols and procedures that paramedicsaasg thave evolved without clinical
evidence of their usefulness, safety, or benefihéopatient. Future EMS research prjects
must address the following issues:

(1) Which prehospital field interventions actually redumorbidity and mortality?

(i)  Are the benefits of certain paramedic field progeduworth the potential risk?

(i)  What is the cost of/benefit ratio of sophisticapedhospital EMS system?

(iv) Is field stabilisation possible, or should paramesdiegin immediate transport
in every case.

Receiving facilities

Not all hospitals are equal in emergency and suppervice capabilities. Hospital
categorisation identifies the readiness and capabil a hospital and its staff to receive
effectively treat emergency patients. Categorisabaginated from the realisation that
patients have varying degrees of illness and inpmg that receiving facilities have
varying capabilities to provide initial or defini@ care. A facility categorisation system
lets the EMS system’s coordinators know in advaatepecialty areas within EMS
delivery system . This knowledge expedites thesparntation of emergency patients to
hospitals that will provide definitive treatment, love saving stabilisation, until transfer
can be arranged.

3.15 Mutual Aid/Mass-Casuality Preparation

No system is an island , and the resources ofagipm will sometimes be overwhelmed.
A formalised mutual-aid agreement policy will eresstinat help is available when needed.
Mutual-aid agreements can be between neighboripgrtleents, municipalities, systems
and even states. Coorperation among all EMS agenmuigst supersede geogrphical,
political, and historical boundaries.

System financing

EMS services can be hospital-based, fire departoemblice department —based,
municipal and third service, private commercialibass, volunteer or some combination
thereof.
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40 CONCLUSION

In this unit, you have learned that EMS is a comblealth care system made up of
personnel, equipment, and resources. The EMS sysismmeveral components. You
have also learned about medical control, EMS conmcations and others.

You have also realised that education and ceatdicquality assurance, and quality
improvement have been discussed. You should apthig be able to explainin your own
words, EMS, Receiving facilities, mutual-aid/massiality preparation, and explain the
importants of quality valuation and EMS very well.

50 SUMMARY

An EMS system comprises a number of componentsafdhem crucial to providing
emergency medical care for sick and injured peofte. system is a continuum of care:
from the Emergency medical team who conducts pubticication classes; to the
mechanic who keeps the ambulance fleet runninghgécemergency medical dispatcher
who calms a distressed caller and provides a fifiaganstructions over the phone; to the
paramedic who provides field intervention; to th@eegency department physician,
surgeon and physical therapist who will see thaepatthrough definitive care and
rehabilitation. No one component, no one persomasge important than another. EMS a
total team effort. EMS systems are designed wighpitient as the highest priority. They
begin with a strong administrative agency, whiclugtures the system around the
patients’ needs and grants the medical directamate authority in all issues of patient
care. The medical director is an emergency physelamremains actively involved in all
components of the system.

6.0 TUTOR-MARKED ASSIGNMENT
) Describe quality assurance and quality improvement.
(i)  Describe medical dispatching.

(i)  What is medical control? Mention two types of matlmontrol and discuss.
(iv) Describe system approach.
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UNIT 1 FALL- RELATED INJURIES
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Definition of Fall
3.2  Factors Relating to Fall
3.3  Preventing Falls and Related Injuries
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Mechanism of Injury: This is usually apparent thgbu careful
evaluation of the trauma scene. Identifying the m@esm of injury can
help you anticipate both the location and the smsness of injuries.
Some of the mechanisms of injury are fall and spafated injuries.
Falls are the 2nd leading cause of unintentiorjatyrafter road traffic
accidents. This unit will help you acquire someibasderstanding of
fall and its related injuries as indicated in thgectives below.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

e define the term fall

e mention factors relating to fall

e state methods of preventing fall-related injuries.
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3.0 MAIN CONTENT

3.1 Definition of fall

Fall is an event which results in a person commgeist inadvertently
onthe ground or flooror other lower level. Accomlinto the
WHOdatabase, fall-related deaths and non-bullet iajuries exclude
thosedue to assault and intentional self-harm.sF&bm animals,
burning

buildings and transport vehicles, and falls intoe,fi water and
machineryare also excluded.

3.2 Factors Relating to Fall

Falls are responsible for the largest number obi@svisit for non-
fatalinjuries, especially for children and youngilis, and even among
theelderly.Falls from roof tops, balconies, windpwaircases, trees,
constructionsites, slippery floors, etc. are ramipgalls emanating from
these canalso lead to serious head injuries, festaf hip, vertebrae,
forearm,leg, ankle, pelvis, upper arm, hand, etc.

3.3 Preventing Falls and Related Injuries

Safer playground design including use of mud andisamfaces instead
of hazardous paved ones should beadopted.Enactmiensafety
regulations for playgroundsshould be enforced.8atgtidelines and
standards should be adoptedin designing chairsodret furniture for
children and theelderly.Sensitisation of architebislders and masons
forsafer designs of stairs, balconies and rooftopsgith
appropriaterailings, grab bars and landings.Engmmeent of public use
of safety standards forprotectors on windows.Sdi@niture and
household design guidelines forthe elderly and
disabled.Encouragement/evolution of safer workiclgteques and use
of harnesses for construction workers, treeclimbeisdow cleaners
and all those who work at heights.

3.4  Sports-Related Injury

Sports medicine is growing very rapidly, it is axtemsive field, which
certainly cannot be covered completely here,howegeme basic
principles will help you to better understand ararec for athletic
Injuries.Sports injuries are most commonly produdeyl extreme
exertion ,fatique, or by direct forces of traumguties can be secondary
to acceleration , deceleration , compression, iortat and
hyperextension or hyperflexion. These forces lebghind soft-tissue
damage to the skin and muscle, connective tisgueyito tendons and
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ligaments, skeletal trauma to long bones or theadmolumn, as well as
internal damage to either hollow or solid organseWla debilitating
sports-related injury occurs, the athlete shouldtia@sported to an
emergency department and examined before furtheicipation is
allowed. Injuries that display minimal pain may Isggnificantly
worsened by the stress of further competition. Ssicess may cause
complete rupture of ligaments or other soft-tissyery and increase the
potential for permanent disability.

In some contact sports, athletes may experienceresewmpact. If
collision leads to any period of unconsciousnessiralogic deficit, or
lowered level of orientation, the individual shout# evaluated by
emergency department personnel. There is a stresgedby coaches
and players alike to return to the game. Howevetjl @ head and
cervical spine injury can be ruled out, discourageh action.Protective
gear reduces the chance for, and significancenpftyi. However, gear
can sometimes be a contributing factor in sporfarigs. In major
contact sports, for example, shoes are designediie maximum
traction using cleats to lock the foot firmly ingon. In football, a
player might be struck, forcing the body to turn amimmobile foot..
Ligaments may tear in the knee, resulting in a ie@@d disabling leg
injury. In other cases, protective gear may hingeur complete
assessement and patient stabilisation. Therefores important to
remove all gear from the area of injury.

4.0 CONCLUSION

This unit has exposed you to the term fall andetated injuries, sports
related injuries. It also exposed you to the prévenmeasures to be
adopted in order to avoidincessant falls. You sthadlthis point be able
to explain in details andin your own words, fallated injuries
including sports related injuries.

5.0 SUMMARY

This unit has focused on the definition of fall aethted injuries. It
alsohighlighted themethods to be adopted in pravgifialls and fall-
relatedinjuries.

6.0 TUTOR-MARKED ASSIGNMENT
1. Mention five fall-related injuries that you know

2. State at least five preventive falls relatedjories.
3. Briefly explain sports related injuries.
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1.0 INTRODUCTION

Drowning is the respiratory impairment from beimgor under a liquid,
it is further classified by outcome into death, oing health problems
and no ongoing health problems, and it occurs rfrequently in males
and young. In 2013 it was estimated to have resultte368,000 deaths
down from 545,000 deaths in 1990. Of these deda2t308 occurred in
children less than five years old. It accounts@ of all injury related
deaths (excluding those due to natural disastevilh 96% of these
deaths occurring in low-income and middle-incomentages.

Drowning is the second leading cause of accidelgath in people ages
1-44. It causes unintentional injury deaths worldlvi( Approximately
85 percent of near-drowning victims are male, amd-thirds of these
do not know how to swim). There has been an attematle to
differentiate between the terms drowning and neawding. The term
drowning means that death occurred within 24 haidrsubmersion(,
while, the term near-drowning indicates that desther did not occur
or occurred more than 24 hours after submersiohis Tnit will help
you acquire understanding of what drowning is asdbasic components
as indicated in the objectives below.

2.0 OBJECTIVES

At the end of this unit, you should be able to:
e define drowning and near-drowning
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e discuss the risk of drowning and management of dnogv
e discuss pathophysiology of drowning, Sea and frester
drowning
e list various ways to prevent drowning.

3.0 MAIN CONTENT
3.1  Definition of Drowning

Drowning is the process of experiencing respiratonyairment from
unintentional submersion/immersion in liquid. Dramgpis death
Occasioned through submersion in water. Drownirtgaues are
classified as:Morbidity and Non-morbidity.

3.1.1 Pathophysiology of Drowning

As a public health scientist, you will need to urstiend the sequence of
events in drowning or near-drowningollowing submersion, if the

victim is conscious, he or she will undergo a pgrad complete apnea
(the abscenceof breathing) for up to three minutes.

This apnea is an involuntary reflex as the victtnives to keep the head
above water. During this time blood is shuntedh® lheart and brain, in

a fashion similar to the primitive, diving reflepresent in certain lower

animals.

When the victim is apneic, the PaCo2(partial pressi carbondioxide
in the blood) in the blood rises to greater thamBtHg. Meanwhile, the
PaO2(partial pressure of oxygen in the blood) ef blood falls below
50mmHg. The stimulus from the hypoxia ultimatelyeowes the
sedative effects of the hypercabia(an increaseel lafvcarbon dioxide
in the body), resulting in central nervous systéimudation.

Until unconscious, the victim experiences a grestl @f panic. During
this stage the victim makes violent inspiratory awehllowing efforts.
At this point, copious amounts of water enter theuth, posterior
pharynx and stomach, stimulating severe laryngespaand
bronchospasm. In approximately 10 percent of draggmctims, and in
a much greater percentage of near-drowning victtms,laryngospasm
prevents the influx of water into the lungs. If igngficant amount of
water does not enter the lungs, it is referred soday drowning.
Conversely, if a laryngospasm does not occur, asigraficant quantity
of water does enter the lungs, it is referred aa teet drowning. The
laryngospasm, or airway obstruction due to aspirat@ter, further,
aggravates the hypoxia, with coma ultimately erguiersistent anoxia
results in a deeper coma.
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Following unconsciousness, reflex swallowing coms, resulting in
gastric distension and increased risk of vomitingl aspiration. If
untreated, hypotension, bradycardia, and deatHtresa short period.
Drowning and near-drowning are primarily due tolgsfa from airway
obstruction in the lung secondary to the aspiratwdter or
laryngospasm. If, in a near-drowning episode thecess does not end
in death, the fluid may cause lower airwaydisedSepect different
physiological reactions in cases of fresh-water sea-water drowning
or near-drownings.

3.1.2Fresh-Water Drowning

In fresh-water drowning or near-drowning, the larg@face of the
alveoli and small airways allow a massive amourttygfotonic water to
diffuse across and into the vascular space. TBiglteein haemodilution.
Hemodilution produces a thickening of the alveolaalls with
inflammatory cells, hemorrhagic pneumonitis, andstdetion of
surfactant. Surfactant is a substance in the alvessiponsible for
keeping the alveoli open.

When the capillaries of the alveoli are damagethsma proteins leak
back into the alveoli, resulting in the accumulataf fluid in the small
airways, this in turn leads to multiple areas @lexdtasis(a collapse of
the alveoli, which in turn decreases ventilatoreefiveness) with
shunting and hypoxemia.

3.1.3Sea-Water Drowning

In sea-water drowning, the hypertonic nature of ftb@ draws water
from the blood stream into the alveoli. In nearvadnang, the hypertonic
nature of sea-water, which is 3-4 times more hymectthan plasma,
draws water from the blood stream into the alved®his produces
pulmonary edema leading to profound shunting. HEsailt is failure of
oxygenation, producing hypoxemia, since the blaolavelling through
the lung tissues without being oxygenated. Adddlbn respiratory and
metabolic acidosis develops due to the retentioBa#f and developing
anaerobic metabolism. Since all of the above facthsrupt normal
pulmonary function, initial field treatment must kirected toward
correcting the profound hypoxia.

Factors affecting survival
There are other factors that may have an impadrowning and near-
drowning survival rates. These include such thiagghe cleanliness of

the water , the length of time submerged, and teeand the general
health of the victim. Children have a longer suaVittme and a greater
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probability of a successful resuscitation. Even ansignificant is the
water temperature. The concept of developing bda@th after four to
six minutes without oxygen is not applicable in tbases of near-
drowning in cold water. Some patients in cold watan be resuscitated
after 30 minutes or more in cardiac arrest. Howeye&rsons under
water 60 minutes or longer usually cannot be retisd.

A possible contribution to survival may be the maaian diving reflex.
When a person dives into cold water, he or shetsgadhe submersion
of the face. Breathing is inhibited, the heart fa¢eomes bradycardic,
and vasoconstriction develops in tissues relativesystant to asphyxia.
Meanwhile, cerebral and cardiac blood flow is mamed. In this way,
oxygen is sent and used only where it is immediateleded to sustain
life. The colder the water, the more oxygen is de to the heart and
brain . A common saying in emergency medicine stalbe cold water
drowning victim is not dead until he or she is wanu dead.

3.1.4 Risk of Drowning

Drowning can occur during swimming, boating, hugtinfishing

andeven while taking a bath. Approximately 10% dfildhood

drowningtakes place in bathtubs. Small childrena@wn in as little as
one inchof water and are therefore at risk of diognn wading pools,
bathtubs,buckets, diaper pails, toilets, spas andtulbs.

Important risk factors for drowning are:

Age

Children under five years have the highest drownimgrtality

rateworldwide. Children under this age range ctutstiover half of
theglobal mortality and 60 % of the total number de#faths arising
fromdrowning. Drowning rate is also high among dfeh aged between
0-14 years.

Sex

Males have higher drowning rates than females dwe t
increasedexposure to water and riskier behaviouch s swimming
alone,drinking alcohol before swimming and boating.

Occupation
Communities dependent on water bodies for theimgj\e.qg.
fishermenhave a high risk of drowning.

Floods

Large numbers of drowning deaths are associatddflends,
especiallyin China.
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Access to water

Unfenced homes in proximity to bodies of water @age the risk
ofdrowning; pools, farm dams, irrigation channelsd awells are
alsoimportant risk factors for children drowningfdnts left alone or
withanother child in an adult bathtub are at sigaift risk.

Transportation vessels

Vessels that are unsafe or overcrowded and pootheea@onditions
areassociated with large number of deaths througbwring.
Unavailability or unawareness of a Personal Flotabevice (PFD) on
a transportation vessel is another risk factor.

3.1.5 Management of Drowning

The patient should be removed from the water as ssopossible by a
trained rescueswimmer. Ventilation should be itetwhile the patient
is still in water. Rescue personnel should weatgatove clothing if
water temperature is less than 70 F. In additiosafaty line should be
attached to the rescue swimmer. In fast waters iessential to use
personnel specifically trained for this type ofaes. Suspect head and
neck injury if the patient experienced a fall orsadving. Rapidly place
the victim on a long backboard and remove him orfizan the water.

Examine the near-drowning victim for airway patenbyeathing and
pulse.If indicated, begin cardiopulmonary resusicita(CPR) . Airway
management should include proper suctioning and afsairway
adjuncts. C-spine injury should be considered aedteéd accordingly.
Administer oxygen at a 100 percent concentratibravhilable, and if
transport time is longer than 15 minutes, respiyatewarming should
take place. The Heimlich maneuver is contrainditatéext, establish
an intravenous(lV) of lactated Ringer's or normalirse for venous
access and run at 75ml/hour. If indicated, carnydsiibrillation. If the
patient is hypothermic, treat him or her accordiiog hypothermia
protocol . Unless hypothermia is present, resusaitas not indicated if
there is evidence of putrefaction (decomposition)fammersion has
been extremely prolonged.

More than 90 percent of near-drowning patients isarwvithout
sequelae. All near-drowning patients should be #dthito hospital for
observation. Some of these patients have problertts pulmonary
parenchymal injury, destruction of surfactant, espn pneumonitis, or
pneumothorax. A number require an extended hospi@ due to
hypoxia, hypercarbia, and mixed metabolic and ragmiy acidosis.
Treatment of the effects of cerebral hypoxia oawaslly continues
throughout and even after hospitalization.
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3.1.6 Prevention of Drowning

Victims of drowning have a very slim chance of sual

afterimmersion, the victim losses consciousnessr approximately
twominutes of immersion and irreversible brain dgenaan take place
after4 — 6 minutes.Different preventive strategresude:Collection of
data on drowning, identification of vulnerablepagidns, undertaking
research to identify risk factors,protective fastoand exposure
measures, promotion, facilitation andimplementatioh drowning

prevention measures and policies.

Monitoring and evaluating interventions which inddu removalof
hazard (e.g. drain unnecessary accumulation of rwa#ths,ponds,
buckets etc.).Creating barriers to water bodiespeasally in
villages.Promoting “learn to swim” activities andiming the
community in resuscitation.Other preventive measuranclude
development of strategies to ensureeffective ingmeand certification
system for safe surfacetransportation on water @edtion of safety
standards for public andprivate swimming pools.8sasion of policy
makers and community leaders on the need toprdifelgackets and
floatation devices at swimming pools, boats andbsiig also important
towards preventing deaths arising fromdrowning. iffing of life-
guards, and fencing of deep parts of lakes andponds

4.0 CONCLUSION

In this unit you have learnt what drowning is ,sfie water drowning
,Sea-water drowning are and the risk involved iowdring. You have
also learnt about the pathophysiology and managenyYau should at
this point be able to define drowning as processegperiencing

respiratory impairment from unintentionalimmersioviou have also
known the various ways of preventingdrowning in kigerian context.

5.0 SUMMARY

This unit focuses on an important aspect of lifeclhs often
neglectedby the society. The risk of drowning hesrbdiscussed
extensively foryour understanding.

6.0 TUTOR-MARKED ASSIGNMENT

1. Drowning can occur during swimming. Discuss

2. Enumerate five preventive measures to reducsrdng related

morbidity and mortality.
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3. Discuss in details the pathophysiology of drmgn

7.0 REFERENCES AND FURTHER READING
Basic Life Support: Resuscitation Council, UK. ww&gus.org.uk/
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1.0 INTRODUCTION

Stressis an inherent aspect of emergency medical seviGaly in
recent years has stress been recognised as a mmahdzard of
emergency work, hospital workers/personnels muatnlgéo manage
stress, as well as the conditions that cause ialibge with stress in a
positive manner promotes emotional and physicaltihhead prevents
burnout. This unit will discuss stress and howdpecwith its effects.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

e define stress
e know the causes and management of stress
e discuss physiology of stress and different typeseattions.
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3.0MAIN CONTENT
3.1 Stress

The word stress literally means a hardship, fomestrain. From a
psychological standpoint, stress can be defineal state of physical and
psychological arousal. It exists to some degree eweryone.
physiological or biologicastressis an organism's response to a stressor
such as an environmental condition or a stimulusesS is a body's
method of reacting to a challenge. According to stressful event, the
body's way to respond to stress is by sympatheticvaus system
activation which results in the fight-or-flight f@snse. Because the body
cannot keep this state for long periods of times garasympathetic
system returns the body's physiological conditiotss normal
(homeostasis). In humans, stress typically dessdeegative condition
or a positive condition that can have an impacag@erson's mental and
physical well-being.A stressor is any agent or aian that causes
stress. Often stress results from a perceived emnical between the
demands of the job and our ability to meet thosmatels. Inaddition,
stress may be increased by the demands imposetiebpeople and
events around us.

3.1.1 Physiology of Stress

The body’s response to stress is termed a StreastiBe. The stress
reaction is complex and involves many body systedlter the
detection of the stressor. Information receivednfitbe various senses is
processed and interpreted in the cerebral coriéhe.cerebral cortex is
the part of the brain that controls higher mentaictions and intellect.
The limbic system, located in the mid- brain is seduently activated
and an emotional reaction (fear, anger, rage, ligs#itc)occurs. The
response then proceeds to lower brain centers,udimg the
hypothalamus. The hypothalamus controls many bodilgctions,
including temperature and sleep. It also regul#tesendocrine system.
Once stimulated by the hypothalamus, the endosystem releases
hormones such as epinephrine (adrenalin) and m@pbiine
(noradrenalin) in response to the stress. The seled epinephrine
further stimulates the brain. The body quickly esta hyperalert state
commonly called the, fight or flight, response ¢aren reaction. The
fight- or- flight response is characterised by rerease in heart rate and
blood pressure, papillary dilation, excessive peasipn, increased
muscle tension, increased blood glucose level, aaisénse of anxiety.
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This response prepares the body to deal with amgat, real or
perceived.

3.1.2 The Body’s Response to Stress

The body is under various levels of stress atiales. However, after
repeated exposure to the same stressor, the bollyadapt by
suppressing the typical emotional and physical aeses. The body’s
response to stress generally goes through themoigpstages.

Stage I: Alarm; an alarm reaction occurs at tinst fexposure to the
stressor. The signs include increased pulse rajallgry dilation, and

other responses of the sympathetic nervous systeesistance to stress
iIs diminished, the physiological and emotional oesge can be
overwhelming.

Stage Il; Resistance; this stage starts when theidual begins to adapt
to the stress. Resistance is often brought abouhéyuse of various
coping mechanisms. Physiological parameters, sagtubse and blood
pressure, may return to normal. As adaptations ldpsge resistance
increases above the normal level.

Stage lll: Exhaustion: Prolonged exposure to thmeesatressors leads to
the exhaustion of an individual's adaptation eneffiye signs of the
alarm reaction reappear, but they are now much ndaifecult to
reverse.

3.1.3 Types of Stress Reactions

A stress has both physical and psychological compitsn There are
three types of stress reactions that can occurieaalelayed and
cumulative stress:

Acute stress reaction theacute stress reactionusually occurs after a
catastrophic event. The reaction has a powerfultiema impact on the
rescuer. Catastrophic events capable of evoking sucesponse have
been labellecritical incidents. The acute stress reaction that follows is
calledcritical incidents stress.The acute stress reaction may begin at
the scene or shortly after the event. Several wgraigns or symptoms
characterize its onset. Some signs and symptomsireegnmediate
intervention, while others do not. Early interventiwill help minimise
the long- term effects of the stress. Critical ¢lesit Stress Debriefing
(CISD) helps to effectively deal with stress andvyent post-traumatic
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stress disorder. If indicated, the CISD team mdgrréhe rescuer for
professional counselling.

Delayed stress reaction:Delayed stress reaction also called post -
traumatic stress disorder, occurs, days, weeksthmoor even years
after a critical incident. Not all personnel whopexence a critical
incident will suffer a delayed stress reaction-tagme will. The
following signs or symptoms characterise post-traticrstress disorder:

()Re-experiencing of the traumatic event
(ilRecurrent and intrusive recollections of theet
(iif) Recurrent dreams and nightmares related ¢éoetvent.

(iv) Flashbacks, or sudden feelings that the eigergcurring, usually
after exposure to some triggering stimulus.

Diminished responsiveness to the external world
(i) Decreased interest in life.
(i) Feeling detached or estranged from others.

(i) Suppression of normal emotional responsehsas love, anger, or
fear.

Physical and cognitive symptoms

(i) Hyper alertness

(i) Difficulty sleeping.

(iif) Survivor guilt.

(iv) Memory impairment and difficulty concentragin

(v) Avoidance of any activities that may cause llexfathe event.
(vi) Avoidance of thoughts or feelings associatethwhe incident.
(vii) Problems with interpersonal relationships.

Post-traumatic stress disorder can interfere watlr yife. It can provoke
marital problems, alcohol and drug abuse, persiynatianges, and even
suicide. Because of this, persons suffering fropost-traumatic stress
disorder should seek expert professional help soon.
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Cummulative stress reaction:The third type of stress reaction is called
a cumulative stress reaction, Burnout. Cumulative stress, unlike the
type of stress discussed earlier, does not resuth fa single critical
incident. Instead, it stems from recurring minoessors, both work and
non-related.A cumulative stress reaction typicathkes years to
develop. Initially, the person will experience degsion, boredom,
apathy, emotional fatigue. As the reaction progresshe person will
experience sleep disturbances, increasing lossnuaitienal control,
frequent physical complaints, physical and emotifaizgue, irritability,
and worsening depression. Ultimately, the persdhdewvelop extreme
fatigue, severe depression, feelings of paranaing spells, loss of
sexual drive, inability to perform a job, signifidaproblems managing
his or her personal life, occasionally suicidahomicidal thinking .

Failure to intervene in the early stages of cunngastress will result in
severe disability for the person involved. Often dreshe will suffer
destruction of close family relationships, divoered inability to work in
his or her chosen profession. The best treatmenthi® cumulative
stress reaction is prevention. Emergency MedicalviGes (EMS)
systems should have programs that routinely sctieein personnel for
signs and symptoms of cumulative stress. Such anagmwill allow for
early interventions, thus, avoiding the conditiondevastating
consequences. Also stressful assignments suchsgstations orthose
with a higher incidence of critical patients, shibldle sharedamong
personnel

3.1.4 Effect of Stress on the Immune System

Stress is the body’s reaction to any stimuli thatubs its equilibrium.
When the equilibrium of various hormones is altettesl effect of these
changes can be detrimental to the immune systenchMesearch has
shown a negative effect stress has on the immuse&my mostly
through studies where participants were subjecedvariety of viruses.
In one study individuals caring for a spouse wiémentia, representing
the stress group, saw a significant decrease inumentesponse when
given an influenza-virus vaccine compared to a stoessed control
group. A similar study was conducted using a res$piy virus.
Participants were infected with the virus and givenstress index.
Results showed that an increase in score on thessindex correlated
with greater severity of cold symptoms. StudieshwitlV have also
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shown stress to speed up viral progression. Meh WiV were 2-3
times more likely to develop AIDS when under abaverage stress.

Stress affects the immune system in many ways.iifineune system
protects the body from viruses, bacteria, and angtthat is different or
that the body does not recognize. The immune sysie@es these as
intruders and it sends messages to attack. Theewdldod cells,
leukocytes, are very important to the immune systfiite blood cells
have several types including B cells, T cells, aatural killer cells. B
cells secrete antibodies. T cells attack intrugerd natural killer cells
attack cells that have been infected by virusess@&heukocytes produce
cytokines which fight infections. But they also @ine immune systems
communicator in telling the brain that the body ils When an
individual is stressed or going through a stressuperience the
Immune system starts to produce natural killerscafid cytokines.

When levels of cytokines are higher they combdeations and
therefore the brain gets communicated the bodyl snd it produces
symptoms as if the individual was ill. These sympgoinclude fever,
sleepiness, and lack of energy, no appetite, argicddly flu like
symptoms. These symptoms mean the body is fightwegillness or
virus. This is useful for when the body goes thiotige stress from an
injury. But the body has now evolved to do thisqass during stressful
events such as taking exams, or even going thr@ugife changing
event such as a death of a family member or a dévorhat is why
many times when individuals are stressed becauskfeofcthanging
events or situations such as those, they get thaaptoms and believe
they are sick when in reality it can be becausétdy is under stress.

3.1.5Effects of Chronic Stress

Chronic stress is defined as a "state of prolortgedion from internal
or external stressors, which may cause variousigdiysanifestations —
e.g., asthma, back pain, arrhythmias, fatigue, daask, HTN, irritable
bowel syndrome, ulcers, and suppress the immunermays Chronic
stress takes a more significant toll on the bodythcute stress does. It
can raise blood pressure, increase the risk oft legtrck and stroke,
increase vulnerability to anxiety and depressiamtebute to infertility,
and hasten the aging process.

For example, results of one study demonstrated itttaviduals who
reported relationship conflict lasting one montHarger have a greater
risk of developing illness and show slower woundlimg. Similarly, the
effects that acute stressors have on the immuriersy®say be increased
when there is perceived stress and/or anxiety dugther events. For
example, students who are taking exams show weakenune
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responses if they also report stress due to dasgglbhs. While responses
to acute stressors typically do not impose a hdalitden on young,
healthy individuals, chronic stress in older or ealthy individuals may
have long-term effects that are detrimental totheal

3.1.6 Mechanisms of Chronic Stress

Studies revealing the relationship between the imamsystem and the
central nervous system indicate that stress can thé function of the
white blood cells involved in immune function knowas lymphocytes
and macrophages. People undergoing stressful inte, such as
marital turmoil or bereavement, have a weaker lyngobliferative
response. People in distressed marriages havebaéso shown to have
greater decreases in cellular immunity functionioger time when
compared to those in happier marriages. After ansginitiate an
Immune response, these white blood cells send Isignamposed of
cytokines and other hormonal proteins, to the basd neuroendocrine
system. Cytokines are molecules involved with sigjhaling.

Cortisol, a hormone released during stressful sdng, affects the
Immune system greatly by preventing the productaincytokines.
During chronic stress, cortisol is over produceasing fewer receptors
to be produced on immune cells so that inflammatiannot be ended.
A study involving cancer patient’'s parents confidbis finding. Blood
samples were taken from the participants. Researctreated the
samples of the parents of cancer patients withrassoblike substance
and stimulated cytokine production. Cancer patmarents’ blood was
significantly less effective at stopping cytokimerh being produced.

3.1.7 Chronic Stress and Wound Healing

The immune system also plays a role in stress laacearly stages of
wound healing. It is responsible for preparing tissue for repair and
promoting recruitment of certain cells to the woumea. Consistent
with the fact that stress alters the productiocyibkines; Graham et al.
found that chronic stress associated with carengivor a person with
Alzheimer’s disease leads to delayed wound healRegults indicated
that biopsy wounds healed 25% more slowly in th@mically stressed
group or those caring for a person with Alzheimelisease.

3.1.8 Chronic Stress and Development
Chronic stress has also been shown to impair dpredatal growth in
children by lowering the pituitary gland's prodocii of growth

hormone, as in children associated with a homerenment involving
serious marital discord, alcoholism, or child abuse
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3.1.9 Chronic Stress and Memory

Chronic stress is seen to affect the parts of thenhwvhere memories are
processed through and stored. When people feeksstle stress
hormones get over-secreted, which affects the biEms secretion is
made up of glucocorticoids, including cortisol, wlni are steroid
hormones that the adrenal gland releases, alththighcan increase
storage of flashbulb memories it decreases long-fetentiation (LTP).
Prolonged Stress can also be harmful to our bolgt i because stress
releases cortisol, and cortisol causes metabotigitgcthroughout the
body. Metabolic activity is raised in the hippocammpOverstimulation
and toxins then are more likely to kill or damageurons in the
hippocampus. The hippocampus is important in threnbfor storing
certain kinds of memories and damage to the hipppoa can cause
trouble in storing new memories but old memoriegnmaries stored
before the damage, are not lost. Also high corlise¢ls can be tied to
the deterioration of the hippocampus and declinememory that many
older adults start to experience with age.

3.1.10 Clinical Symptoms and Disorders
Signs of stress may be cognitive, emotional, playsar behavioral.
Cognitive symptoms:

(YMemory problems

(i) Inability to concentrate

(imPoor judgment

(iv)Pessimistic approach or thoughts
(v)Anxious or racing thoughts

(vi)Constant worrying

Emotional symptoms

Moodiness

Irritability or short temper

Agitation, inability to relax

Feeling overwhelmed

Sense of loneliness and isolation
Depression or general unhappiness

VVVVVYVYY
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Physical symptoms

Aches and pains

Diarrhea or constipation
Increased frequency of urination
Indigestion

Changes in blood glucose
Nausea, dizziness

Chest pain, rapid heartbeat
Loss of sex drive

Frequent colds

Irregular periods.

Behavioral symptoms

Eating more or less

Sleeping too much or too little

Isolating oneself from others
Procrastinating or neglecting responsibilities
Using alcohol, cigarettes, or drugs to relax
Nervous habits (eg nail biting, pacing )

Coping/stress management

Responses to stress include adaptation, psychalogaping such as
stress management, anxiety, and depression. Oxéonly term, distress
can lead to diminished health and/or increasedeursipy to illness; to
avoid this, stress must be managed.
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Stress management encompasses techniques intendedip a
person with effective coping mechanisms for dealwdh
psychological stress, with stress defined as a op&s
physiological response to an internal or externahidus that
triggers the fight-or-flight response. Stress mamagnt is
effective when a person uses strategies to cope anitalter
stressful situations.

There are several ways of coping with stress, siscbontrolling
the source of stress or learning to set limits eamday "no" to
some of the demands that bosses or family membaysmake.

A person's capacity to tolerate the source of stremy be
increased by thinking about another topic such asobby,
listening to music, or spending time in a wildemes

A way to control stress is first dealing with whatcausing the
stress if it is something the individual has cohwwer. Other
methods to control stress and reduce it can be:nab
procrastinate and leave tasks for last minute,hdmg$ you like,
exercise, do breathing routines, go out with frenand take a
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break. Having support from a loved one also helpbtain
reducing stress.

o A study was done and it showed that the power vinigasupport
from a loved one or just social support, lowerecss in the
individuals. They gave painful shocks to married nvem’s
ankles. On some trials women were able to hold thesbands
hand, on other trials they held a strangers hamd tleen held no
one’s hand.

When the women were holding their husbands hahe, response
reduced in many brain areas. When holding the gé&snhand the
response reduced a little but not as much as wieyn were holding
their husbands hand. Social support helps reduesssbut even more if
the support is from a loved one.

4.0 CONCLUSION

Stressis a part of emergency medical services. You shoetognise
that a certain level of stress is important. Youehigarnt various aspects
of stress, the management, symptoms and signeretitf types of stress
reactions and physiology of stress. You can nowagxghem in your
own words.

5.0 SUMMARY

This unit has focused on the details of Stresgjefsition, physiology,
types and management of stress. Generally, youldsliemember that
stress is an organism’s response to a stressor asi@nvironmental
conditions or stimulus.

6.0 TUTOR-MARKED ASSIGNMENT
(I) Define stress and point by point discuss theaggment of stress.

(i) Mention three types of stress reaction and@wks any one of your
choice.

(ii) Discuss fully the physiology of stress.
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INTRODUCTION

Stress is an inherent aspect of emergency medcdalcss. Only in
recent years has stress been recognised as a ioenhalzard of
emergency work. Prehospital personnel must learmanage stress
, as well as the conditions that cause it. Dealitp stress in a
positive manner promotes emotional and physicalltitheand
prevents burnout.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

e define the term stress

e describe the stress reaction, including the varpsyshological
and physiological components

e describe the three stages of the body’s responstedss.

define the term critical incident, and describéical incident

stress

describe the three types of stress reaction

name common causes of job stress for the paramedic

list the techniques the paramedic can use to déalsivess

describe the purpose of critical incident stredwigéng.

3.0 MAIN CONTENT

3.1 Physiology of Sress

The word stress literally means a hardship , foorestrain. From a

ps

ychological standpoint , stress can be defined siate of physical
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and psychological arousal. It exists to some degreseryone. And a
stressor is any agent or situation that causessstf@ften stress results
from a perceived imbalance between the demandbkeojob ana our
ability to meet those demands. In addition, streag be increased by
the demands imposed by the people and events atsund

The body’s response to stress is termed a stressioe. The stress
reaction is complex and involves many body systehfiter detection

of the stressor , information received from theioas senses is
processed and interpreted in the cerebral cortk&.CErebral cortex is
the part of the brain that controls higher mentsactions and intellect.
The limbic system , located in the midbrain , ibseguently activated
and emotional reaction (fear, anger, rage, hostdiic) occurs. The
response then proceeds to lower brain centers,udmg the

hypothalamus .

The hypothalamus controls many bodily functions,cluding
temperature and sleep. It also regulates the emdosystem. Once
stimulated by the hypothalamus , the endocrineasele hormones such
as epinephrine(adrenalin) and norepinephrine(neradin) in response
to the stress. The release of epinephrine furtheuktes the brain.
The body quickly enters a hyperalert state commaalled the fight-
or-flight response or alarm reaction. The fightlaght response is
characterized by an increase in heart rate anddlppoessure, pupillary
dilation, excessive perspiration, increased muselesion, increased
blood glucose level , and a sense of anxiety. fidsponse prepares the
body to deal with any threats, real or perceived.

3.2 The Body’s Response to Stress

The body is under various levels of stress atigés$. However, after
repeated exposure to the same stressor, the bollyadapt by
suppressing the typical emotional and physicaloleses. The body’s
response to stress generally goes through thenioigpstages:

(i) Stage 1: Alarm. An alarm reaction occurs at th&t Bxposure to the
stressor. The signs include include increased pulse pupillary
dilation and other responses of the sympathetigausr system. If
resistance to stress is diminished, the physioddgaed emotional
response can be overwhelming .

(i) Stage 11: Resistance. This stage starts when dinedoal begins to
adapt to the stress. Resistance is often brougbutally use of
various coping mechanisms. Physiological parametessich as
pulse and blood pressure, may return to normal.adaptation
develops, resistance increases above normal level.

(i) Stage 111: Exhaustion. Prolonged exposure to thme sdressors

leads to exhaustion of an individual ‘s adaptaterergy. The
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signs of the alarm reaction reappear, but theynave much more
difficult to reverse.

3.3 TYPES OF STRESS REACTIONS
A stress reaction has both physical and psychabgmmponents.
There are three types of stress reactions thab@aur: acute,
delayed and cumulative stress.

Acute stress reactioifhe acute stress reaction usually occurs after a
catastrophic event. The reaction has a powerfultiema impact on
the rescuer. Catastrophic events capable of evosuty a response
have been labeled critical incidents. The acutesstrreaction that
follows is called critical incident stress. The @stress reaction may
begin ate the scene or shortly after the eventetfaéwarning signs or
symptoms characterize its onset. Some signs angbteyms require
immediate intervention while others do not. Eantervention will help
minimize the long-term effects of stress. Ciriticdhcident
Debriefing(CISD) helps to effectively deal withests and prevent post-
traumatic stress disorder.

Delayed stress reactioDelayed stress reaction, also called post-

traumatic stress disorder, occurs days, weeks, hpar even years

after a critical incident. Not all personnel whoperence a critical

incident will suffer a delayed stress reaction-laame will. The

following signs or symptoms characterize post-tratien stress

disorder:

() Reexperiencing of the traumatic event:

(@) Recurrent and intrusive recollections of the event

(b) Recurrent dreams and nightmares related to the even

(c) Flashbacks, or sudden feelings that the eventigniag, usually
after exposure to some triggering stimulus.

(i)  Diminshed responsiveness to the external world:

(@) Decreased interest in life

(b) Feeling detached or enstranged from others.

(c) Suppression of normal emotional responses suchvas anger,
or fear.

(i)  Physical and Cognitive symptoms

(@) Hyperalertness

(b) Difficulty sleeping

(c) Survivor guilt

(d) Memory impairment and difficulty concentrating.

(e) Avoidance of any activities that may cause rechlhe event

(f)  Avoidance of thoughts or feelings associated withihcident

(g) Problems with interpersonal relationships
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Post-traumatic stress disorder can interfere watlr yife. It can provoke

marital problems , alcohol and drug abuse, perg#gnahanges, and
even suicide. Because of this, persons sufferiog fa post-traumatic
stress disorder should seek expert professiongl hel

Cumulative stress reaction:The third type of stress reaction is called a
Cumulative stress reaction, or Burnout. Cumulastess, unlike the
types of stress discussed earlier, does not ré&suit a single critical
incident. Instead, it seems from recurring minoesgors, both work and
non-work related. A cumulative stress reactiondgfty takes years to
develop. Initially, the person will experience degsion, boredom,
apathy, and emotional fatique. As the reaction msges, the person
will experience sleep disturbances, increasing édssmotional control,
frequent physical complaints, physical and emotidaiaque, irritability,
and worsening depression. Ultimately, the persdhdevelop extreme
fatique , severe depressio, feelings of paranayng spells, loss of
sexual drive, inability to perform a job, signifidaproblems managing
his or her personal life, and occasionally suicamtahomicidal thinking.

Failure to intervene in the early stages of cutindastress will result in
severe disability for the person involved. Often dreshe will suffer

destruction of close family relationships, divore@d inability to work

in his or her chosen profession. The best treatrf@nthe cumulative

stress reaction is prevention. EMS systems shoale fprograms that
routinly screen their personnel for signs and symmst of cumulative

stress, such programs will allow for interventighus avoiding the
condition’s devastating consequences. Also, stesssignments, such
as busy stations or those with a higher inciderfceritical patients,

should be shared among personnel.

3.3 Paramedic Job Stress

EMS work involves a lot of stress. Some of the pational

stressors include:

(i) Multiple Role Responsibilities: The paramedic igeafa jack of
all trades. The various responsibilities may become
overwhelming. This is particularly true of systenms which
paramedics also function as fire-fighters, poliffecers,or safety
officers.

(i) Unfinished Tasks. The requirements of the jofien leave
personnel and work tasks incomplete. For examplee oa
patient is delivered to the hospital , you ofteseldrack of the
person with whom you spent a great deal of time anergy
treating. On a continuous basis, this can resudtrgss.

(iM)Angry or confused Citizens. Paramedics do sotiety at its best.
The very people who require our help can be a souofcstress, as a
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result of either their physical condition or themotional response to
stress.

Critical incident stress debriefing

Critical incident stress Debriefings are structugedup meetings that
allow emergency and rescue personnel to discuss féedings and

other reactions after a critical incident. They aot psychotherapy or
psychological treatment. They are however, desigimededuce the
impact of a critical event and to accelerate themab recovery of
normal people. Remember that it is normal to syffanful reactions
to an abnormal event. Abnormal reactions occur vdush feelings are
not shared. Therefore, every system should offatic@r Incident

Stress Debriefing or similar programs to personmeb encounter a
critical incident.

4.0 CONCLUSION

In this unit you have learnt about stress, physiplofystress, body’s
response to stress and others. You now must teamanage stress in
order to survive in emergency medical services. Yiast recognise
the early warning signs of anxiety. Remeber thamnesostress is
valuable.

5.0 SUMMARY

Stress is a part of emergency medical services. sfmuld recognise
that a certain level of stress is important. Yoawsth also recognise that
increasing stress can seriously affect personalltrtheand job
performance. As a paramedic you must learn to aaptress and to
deal with it positively. You must also learn to bedth stress in other
people.

6.0 TUTOR-MARKED ASSIGNMENT

(a) Define the term stress.

(b) Describe the stress reaction,including the varmsyshological
and physiological components.

(c) Describe the three stages of the body’s responsedss.

(d) Describe the term critical incident , and descabcal incident
stress.

(e) Describe the types of stress reactions.
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1.0 INTRODUCTION

Anxiety is an emotional state caused by stress. It isjarroause for the

development of defense mechanism. This unit wilb ly@u to acquire a

general overview of anxiety and further assist gmunderstand more of
what the condition is all about. Secondly, you alBo learn about death
and dying which is part of emergency medical sesic

2.0 OBJECTIVES
At the end of this unit, you should be able to:

e define anxiety

e know different types of management
e define death and dying

e know how to manage them.

3.0 MAIN CONTENT
3.1 Anxiety

This is a state of intense apprehension, unceytaamd fear resulting
from the anticipation of a threatening event owuabn, often to a
degree that normal physical and psychological fonatg is disrupted.
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It is also an emotioncharacterised by an unpleastate of inner
turmoil, often accompanied by nervous behaviorhsas pacing back
and forth, somatic complaints and rumination. Itthe subjectively
unpleasant feelings of dread over anticipated syexnich as the feeling
of imminent death. Anxiety is not the same as fednich is a response
to a real or perceived immediate threat; whereasiegn is the

expectation of future threat. Anxiety is a feeliafy fear, worry, and

uneasiness, usually generalized and unfocused awereaction to a
situation that is only subjectively seen as memaciit is often

accompanied by muscular tension, restlessnesguéatind problems in
concentration. Anxiety can be appropriate, but whexperienced
regularly the individual may suffer from an anxielgorder.

People facing anxiety may withdraw from situatiomich have
provoked anxiety in the past. There are differgmies of anxiety.
Existential anxiety can occur when a person facesta an existential
crisis, or nihilistic feelings. People can also adest anxiety,
mathematical anxiety, stage fright or somatic amyxidnother type of
anxiety, stranger anxiety and social anxiety aresed when people are
apprehensive around strangers or other peoplenarge Anxiety can
be either a short term 'state’ or a long termt"tréinxiety disorders are
a group of mental disorderscharacterised by feglofganxiety and fear,
whereas trait anxiety is a worry about future eseakose to the concept
of neuroticism. Anxiety disorders are partly geadtut may also be due
to drug use including alcohol and caffeine, as \asliwithdrawal from
certain drugs. They often occur with other mentsbdliers, particularly
major depressive disorder, bipolar disorder, certgersonality
disorders, and eating disorders. Common treatm@tbres include
lifestyle changes, therapy, and medications.

3.1.1 Descriptions

Anxiety is distinguished from fear, which is an eggiate cognitive

and emotional response to a perceived threat anctladed to the
specific behaviors of fight-or-flight responses fehsive behavior or
escape. It occurs in situations only perceived asonmtrollable or

unavoidable, but not realistically so. David Barldefines anxiety as "a
future-oriented mood state in which one is readprepared to attempt
to cope with upcoming negative events,” and thas i distinction

between future and present dangers which dividesegnand fear.

Another description of anxiety is agony, dread,raer or even

apprehension. In positive psychology, anxiety isctibed as the mental
state that results from a difficult challenge fohigh the subject has
insufficient coping skills.
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Fear and anxiety can be differentiated in four dosia duration of

emotional experience, temporal focus, specificitytlee threat, and
motivated direction. Fear is defined as short ljvpdesent focused,
geared towards a specific threat, and facilitatasgape from threat;
while anxiety is defined as long acting, futureused, broadly focused
towards a diffuse threat, and promoting excessia@ticn while

approaching a potential threat and interferes wahstructive coping.
Anxiety can be experienced with long, drawn outydaymptoms that
reduce quality of life, known as chronic (or getisesl) anxiety, or it
can be experienced in short spurts with sporathessful panic attacks,
known as acute anxiety.

Symptoms of anxiety can range in number, intensaty] frequency,

depending on the person. While almost everyone dwgserienced

anxiety at some point in their lives, most do newvelop long-term

problems with anxiety. The behavioral effects okiaty may include

withdrawal from situations which have provoked atyiin the past.

Anxiety can also be experienced in ways which idelichanges in
sleeping patterns, nervous habits, and increasedrrtension like foot

tapping.The emotional effects of anxiety may ineutfeelings of

apprehension or dread, trouble concentrating, rfgefense or jumpy,
anticipating the worst, irritability, restlessnesgtching (and waiting)

for signs (and occurrences) of danger, and, fedilkegyour mind's gone
blank" as well as "nightmares/bad dreams, obsessibaut sensations, ,
and feeling like everything is scary."

The cognitive effects of anxiety may include thoisgabout suspected
dangers, such as fear of dying. "You may ... feat the chest pains are
a deadly heart attack or that the shooting paingomr head are the
result of a tumor or aneurysm. You feel an intefiese when you think
of dying, or you may think of it more often thanrmal, or can't get it
out of your mind."As has been explained above, etgxalerts a person
to impending or perceived danger facilitated thioulge sympathetic
nervous system. Anxiety maintains all potentialotegses, emotional
and physical, in readiness for emergencies. Anxietyelated to each
individual's perception of the environment aroumch lor her. It is based
upon a person’s psychological processes and pdrdosiary. The
factors that lead to anxiety can be divided into tyeneral categories:
normal and detrimental.

3.1.2 Normal Anxiety Levels

A normal level of anxiety varies from individual tedividual. It acts as
a warning system to put us on guard, so we wonti\swhelmed by a
sudden stimulation or immobilized in a criticalusition. Normal anxiety
may be considered adaptive, because it has evaiveelp us cope with
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stressors by focusing our attention. It helps gsease our tolerance for
stress by developing coping and/ or defense mesimeni

This process is evident in emergency medical sesvicThe first

emergency response that an emergency medical teaparamedic

makes is a very stressful event. The person expmsea high pulse
rate, dilated pupils, poorly organised thought pss; and a feeling of
tension. However, over time the body adapts toss&&ch response
more and more routine. However, as long as the ganey medical

team (EMT) or paramedic is, on call, for emergeresponse, his or her
level of anxiety never returns to a non-work st&eping anxiety at an,
on-alert, is a coping mechanism. Because it is 8siiate to predict and
prepare for the next problem, anxiety helps theup&dic maintain a
level of readiness.

3.1.3 Detrimental Anxiety Levels

Although many reactions to anxiety and stress astipe, there are
also detrimental ones .Detrimental reactions inelutie failure of
anxiety to stimulate the appropriate coping mecrasi Conversely, an
increase in anxiety that is disproportionate to aletual danger would
also be detrimental. These reactions may interfgith a rational
thought process, disrupt performance, or cause igalyproblems.
Symptoms of anxiety include:

(i) Heart palpitations

(i) Difficult or rapid breathing

(iif) Dry mouth

(iv) Chest tightness or pain

(v) Anorexia, nausea, vomiting, abdominal cramfaufence, or the
classic butterflies in the stomach.

(vi) Flushing, diaphoresis or fluctuation in thedydemperature
(vii) Urgency or frequency of urination

(viii) Dysmenorrhea, or decreased sexual drivessfggmance
(ix) Aching muscles or joints

(x) Backache or headache.
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Effects that are not felt include:

(i) Increased blood pressure and heart rate

(i) Blood shunting to muscles

(ii) Increased blood glucose levels

(iv) Increased catecholamine production by the rmalrglands
(v) Reduced peristalsis in the digestive tract

(vi) Pupillary dilation.

People react differently to stress. The patientfanaly may react with
anger, guilt, or indecisiveness. As a paramedia) ymy react with
impatience, fear, or anger. It is important to raerber that the patient
and family are not as adept at dealing with stassgou the professional.
Because of indecisiveness, the patient and faméynbers should not
be given too many alternatives. Despite your emestioyou must
maintain a professional attitude and non- judgmen@ommon
treatment options include lifestyle changes, theramd medications.
Medications are typically recommended only if othezasures are not
effective. Early warning signs of anxiety mustrbeognised.

3.2 Death and Dying

Death is the end of life while dying is the proce$spproaching death,
including the choices and actions involved in {@icess , it can also be
defined as the cessation of all vital functionghe body including the
heartbeat, brain activity(including the brain stenand breathing.

Phenomena which commonly bring about death inchidiegical aging

(senescence), predation, malnutrition, diseasegcidayi homicide,

starvation, dehydration, and accidents or traunsaltiag in terminal

injury. Bodies of living organisms begin to decorsposhortly after

death. Death has commonly been considered a sadnpleasant

occasion, due to the termination of bonds withfeciion for the being

that has died, or having fear of death, necrophohieiety, sorrow,

grief, emotional pain, depression, sympathy, comipas solitude, or

saudade.

3.2.1 Signs of Biological Death

Signs of death or strong indications that a warageted animal is no
longer alive are:
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« Cessation of breathing
« Cardiac arrest (no pulse)

o Pallor mortis, paleness which happens in the 15-120 minutes

after death

o Livor mortis, a settling of the blood in the lower (dependent)
portion of the body

o Algor mortis, the reduction in body temperature following death
This is generally a steady decline until matchingibeent
temperature

« Rigor mortis, the limbs of the corpse become stiff (Latigor)
and difficult to move or manipulate

« Decomposition, the reduction into simpler forms mw@tter,
accompanied by a strong, unpleasant odor.

3.2.2 Causes of Death

The leading cause of human death in developingtdesns infectious
disease. The leading causes in developed couateestherosclerosis
(heart disease and stroke), cancer, and othersgis@alated to obesity
and aging.

By extremely wide margin, the largest unifying sawf death in the
developed world is biological aging, leading toigas complications
known as aging-associated diseases. These corditianse loss of
homeostasis, leading to cardiac arrest, causing ¢tdsoxygen and
nutrient supply, causing irreversible deterioratodrihe brain and other
tissues. Of the roughly 150,000 people who die edsph across the
globe, about two thirds die of age-related causesindustrialized

nations, the proportion is much higher, approach®@.With

improved medical capability, dying has become addan to be

managed. Home deaths, once commonplace, are navimathe

developed world.

« In developing nations, inferior sanitary conditioasd lack of
access to modern medical technology makes death ifitectious
diseases more common than in developed countriee $ch
disease is tuberculosis, a bacterial disease wilield 1.7M people
in 2004. Malaria causes about 400—900M cases @f fand 1-3M
deaths annually. AIDS death toll in Africa may re&0—-100M by
2025.

« According to Jean Ziegler (United Nations Speciap®&ter on the
Right to Food, 2000—Mar 2008), mortality due to mafition
accounted for 58% of the total mortality rate irD@0Ziegler says
worldwide approximately 62M people died from alusas and of
those deaths more than 36M died of hunger or disedsie to
deficiencies in micronutrients.
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e Tobacco smoking killed 100 million people worldwide the
20th century and could kill 1 billion people aroutie world in
the 21st century, a WHO Report warned.

« Many leading developed world causes of death camosgponed
by diet and physical activity, but the acceleratingidence of
disease with age still imposes limits on human éwity. The
evolutionary cause of aging is, at best, only heginning to be
understood. It has been suggested that directverigon in the
aging process may now be the most effective intgroe against
major causes of death.

« In 2012, suicide overtook car crashes for leadaugses of human
injury deaths in America, followed by poisoning,li$aand
murder. Causes of death are different in diffeneatts of the
world. In high-income and middle income countrie=ary half
up to more than two thirds of all people live begdhe age of 70
and predominantly die of chronic diseases. In loeeime
countries, where less than one in five of all peaplach the age
of 70, and more than a third of all deaths are amadmildren
under 15, people predominantly die of infectiousedses.

Autopsy

An autopsy, also known aspastmortem examination or anobduction,

iIs a medical procedure that consists of a thoroexgamination of a
human corpse to determine the cause and manngrestan's death and
to evaluate any disease or injury that may be ptede is usually
performed by a specialisedmedical doctor calledthglogist. Autopsies
are either performed for legal or medical purpogefrensic autopsy is
carried out when the cause of death may be a ainmmatter, while a
clinical or academic autopsy is performed to fihd medical cause of
death and is used in cases of unknown or uncedtath, or for research
purposes. Autopsies can be further classified catees where external
examination suffices, and those where the bodyissedted and an
internal examination is conducted. Permission fraart of kin may be
required for internal autopsy in some cases. Oncatarnal autopsy is
complete the body is generally reconstituted byiisgwt back together.
Autopsy is important in a medical environment anglynshed light on
mistakes and help improve practices.

e A"necropsy" is an older term for a postmortem eixaaton,
unregulated, and not always a medical procedunsoldern
times the term is more often used in the postmogramination
of the corpses of animals.
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3.2.3 Grief Process

The family of a dying patient, as well as the patigoes through a grief
process initially. The grief process has sevemahiifiable stages;

() Denial and Isolation; this stage is used bystritying patients. It is
healthy and acts as a mental buffer between theksbb dying and
dealing with it. It happens throughout the illnelsgs temporary stage,
often giving way to acceptance.

(i) Anger: In the anger phase, the patient andféimeily ask, Why me?
People are angered at the loss and may projectahger to anything
and anyone. It is important to remember that thigea has little to do
with the people or things present; they are oftemply, targets. The

anger can be difficult for you to deal with. Trytrio take the patients or
the family’s anger personally. Be tolerant and lmm'dbe afraid of

anger. Don’'t become defensive. Listen to the paaed family.

(iif) Bargaining: Bargaining is a defensive meclsamiuse by the dying
patient to formulate some sort of agreement, wmahe patient'smind,
postpones the inevitable.

(iv) Depression: Depression is common and expedtes. a normal
response to the greatest loss. In reactive deprestiie dying patient
reacts to the need of a life situation. For exampleo will care for the
children or take care of the funeral arrangemenibere is also
preparatory depression. In this state, the patienvften silent and
reassurance is not meaningful.

(v) Acceptance: Acceptance may not be a happy stighis point, the

patient is without fear and despair. He or sheeiod of feelings. The
patient becomes less involved with people as hsher prepares face
death alone. At this stage, the family needs helgerstanding and
support more than the patient.

It is important to recognise the needs of individuahen dealing with
the dead or dying. The dying patient needs digaitgl respect, sharing,
communication, hope, privacy, and control. The farhas needs, too.
They often go through a grief process similar @ patient's. They may
need to express their feelings of rage, anger asgair. In addition they
need to reduce their feelings of guilt. You mayoad® through some
grief stages. This coping requires a lot of enexgyover feelings. It
should be followed by adequate time for reflectaonl discussion.
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3.2.4 Treatment/Management of the Dead or Dying Pint

How you react to death and the dying patient ré&flgour own thoughts
and beliefs. It is natural to feel uncomfortableor® bring up the
subject of death. Let the patient do so. Don'tdgiseassure the patient
or the family. Do not be afraid to tell the patieinat he or she is dying,
if asked. Use non-verbal communications, suchg@enée tone of voice,
appropriate facial expression, and a reassuringhtoli the patient is
already dead, the family becomes, the patient. Gdntie family with
kind deeds, such as calling neighbours , family mens, or a minister .
The family needs to hear the word dead.

Avoid, Euphemisms like expired, passed away, or edoon. Always
refer to the deceased patient by their name. Res®dhat the family
will cope with death in much the same manner ay theal with
everyday stresses. Only recently has there beeceded public effort
to address the care of the dying in an effort tprowe their comfort and
lessen their alienation from those still living. $fhice care represents
one of the greatest advances made in this direcfibare has also been
a liberalization of the use of narcotics and ofthergs for symptomatic
relief and improvement in the quality of life fdret dying.

Living will

One of the most difficult issues surrounding deaththe era of
technology is that there is now a choice, not efd¢kient itself, but of its
timing. When to die, and more often, when to ldbweed one die, is
coming within people's power to determine. Thibosh a blessing and a
dilemma. Insofar as the decision can be made abk#idhe, a living
will is an attempt to address this dilemma. By ioutl the conditions
under which one would rather be allowed to dieeespn can contribute
significantly to that final decision, even if natropetent to do so at the
time of actual death. The problem is that there aneertainties
surrounding every severely ill person. Each instapiesents a greater
or lesser chance of survival. The chance is ofteatgr than zero. The
best living will follows an intimate discussion Wwitdecision makers
covering the many possible scenarios surroundiegetid of life. This
discussion is difficult, for few people like to demplate their own
demise. However, the benefits of a living will aabstantial, both to
physicians and to loved ones who are faced withimgafinal decisions.
Most states have passed living will laws, honoringtructions on
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artificial life support that were made while a mersvas still mentally
competent.

Euthanasia

Another issue that has received much attentionsssted suicide
(euthanasia). In 1997, the State of Oregon placedssue on the ballot,
amid much consternation and dispute. Perhaps tha meason
euthanasia has become front page news is becaudadRrKevorkian, a
pathologist from Michigan, is one of its most voadiocates. The issue
highlights the many new problems generated by asing ability to
intervene effectively in the final moments of lilend unnaturally
prolong the process of dying. The public appearasioeuthanasia has
also stimulated discussion about more compassi@aaéeof the dying.

Prevention

Autopsy after death is a way to precisely deternaneause of death.
The word autopsy is derived from Greek meaninge®with one's own

eyes. A pathologist extensively examines a bodysarmnits a detailed
report to an attending physician. Although an asyogan do nothing for
an individual after death, it can benefit the famaind, in some cases,
medical science. Hereditary disorders and disease e found. This

knowledge could be used to prevent iliness in otherily members.

Information culled from an autopsy can be used udhér medical

research. The link between smoking and lung cam@s confirmed

from data gathered through autopsy. Early inforaraabout AIDS was

also compiled through autopsy reports.

4.0 CONCLUSION

Anxiety,Death and Dying are all part of emergenagdinal services. It
Is important to develop an appropriate person&lud#é about them. As
public health practioner you must learn to adapt deal with these
situations positively.

5.0 SUMMARY

Anxiety, death and dying are all part of emergesityations. This unit
has focused on descriptions of Anxiety, Death agoh@ their signs,
management and preventions. You should now betalggplain them
in your own words.

6.0 TUTOR-MARKED ASSIGNMENT

(I) Describe the normal anxiety levels. What asenierits?
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(i) Define death and dying. In your own words diss the causes of
death.

(ii) Discuss in details the Grief process andriieagement of death or
dying patient.
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1.0 INTRODUCTION

An estimated 815,000 people killed themselves iar y#00, making
suicide the 13th leading cause of death worldwid@s unit will help

MODULE 3

you understand what violence is and its basic corapts.

20 OBJECTIVES

At the end of this unit, you should be able to:

e define the term violence
differentiate types of violence
discuss risk factors in violence
define suicide

3.0 MAIN CONTENT

3.1 Definition of Violence

The World Health Organisation (WHO) defines violenas “the
intentional use of physical force or power, threate or actual, against
one self, another person, or against a group omuamty that either

mention the prevention of violence.

results in or has a high likelihood of resultingpimysical, sexual or
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psychological injury or death.”

Types of violence
Three broad categories of violence are recogngoending upon who
commits the violent act.

Self-dir ected violence

This is the type of violence a person inflicts upomself or herself.
This includes suicidal behaviour and self -abuskci®al behaviour
ranges from merely thinking about ending one’s liéeplanning it,
finding the means to do so, attempting to kill &lfl completing theact.

I nter personal violence

Thisviolence is the type inflicted by another individughis category

includes family and intimate partner violence, dlahd elderly abuse,
youth violence, rape or sexual assault, and vi@detween unrelated
individuals.

Collective violence

The violence is between two groups of people.diuides armed conflict
within or between states, genocide, repression,amunghts abuses,
terrorism; organised crime etc. Collective violenize inflicted by

groups.

3.2 Risk Factors

Violence is often predictable and preventable. dtuss due to an
interaction of multiple factors that could be bgial, social, cultural,
economic, political and religious. There is no &nfactor to explain
why one person and not another behaves in a violanher.

Risk factorslevels

The “WHO Report on Violence and Health” uses arlegioal model to
understand the multifaceted nature of violence sélae:

Individuals: Their personal characteristics i.e. age, educatimgme,
personality disorders, substance abuse and a yisibrbehaving
aggressively or experiencing abuse.

Relationship: With friends, family, intimate partners and peers.

Community: In schools, workplaces and neighborhoods in whielse
relationships are taking place.
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Society: Violence is more common in societies which encoeragch
behaviours.

Religion: Wanting to dominate one another, owners of religion

or worship places, inciting sermons, etc. Factarseach level are
strengthened or modified by factors at anothers Tprevented only by
planned programmes after understanding theconfexiolence and its
specific risk factors in the targeted population.

3.3 Suicide

This is the act or attempt to kill one’s self inienally, ruin one’s own
interest. Suicide rates vary within countries, kesw urban and rural
populations, and between different racial and etignoups.

Risk factors. Stressful events predisposing to self -harm include
poverty, unemployment, and loss of loved one, aeputrwith family or
friends, breakdown in relationship andlegal or waglated problems.

Personalities at risk: Alcohol and drug abusers, those with psychiatric
problems, history of physical or sexual abuse, sowial isolation have a
high rate of violence. A generalsense of hopelessaéso plays a role.
Chronic physical illness, particularly those theg painful or disabling,
can also predispose one to self -harm.

Means to kill: Most typically, guns, medicines, and agriculturaisons
are important determinants of success. History i@vipus suicide
attempt also predisposes one tosubsequent fatadiglibehaviour.
Protective Factors: Good relationship with family and friends, highfsel
-esteem, social connectedness, happy marriagec@manitment to a
religion appear to protect peopleagainst the désioemmmit suicide.

3.4 Prevention of Violence

Violence is not inevitable, much can be done toreskl and prevent it,
and our main emphasis will be on primary preventdrviolence, i.e.
aiming to prevent violence before it occurs.

General population: Universal Intervention.

Selected intervention: Individuals or groups having one or more risk
factors for violence.

Indicated inter vention: Those who have demonstrated violent
behaviours.
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4.0 CONCLUSION

This unit has exposed you to violence and the tgbe®lence which
are very common in our society. Also, suicide amdidal attempts
have been discussed. You should be able to explgiour own words
what violence and suicide mean and also state ofageventing them.

50 SUMMARY
The focus of this unit is to define the term vialerand suicide which

are both intentional in nature. Risk factors assed with each exposes
the person to injury and death.

6.0 TUTOR-MARKED ASSIGNMENT

1. Briefly, discuss the three categories of viokethat you know.
2. Define suicide and explain its preventive measur

7.0 REFERENCESFURTHER READING

“The Injury Chart Book: WHO 2002”
www.who.int/violence injury prevention

World Health Organisation, Department of Injury aridlence
Prevention www.who.int/violence_injury_preventiom/e

66



PHS 403 MODULE 3

UNIT 2 POISONING
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Definition of Poisoning
3.1.1 Terminology
3.1.2 Types of Poisoning
3.1.3 Diagnosis of Poisoning
3.1.4 Basic Management
3.1.5 Prevention of Poisoning
3.2 Burns
3.2.1 Ecology of Burns
3.2.2 Preventing Burns
3.2.3 Changing Risk Behaviour
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

In year 2000, 315,000 persons died worldwide dueirimtentional
poisoning. More than 94% of total reported casgsoidoning occurred
in low and middle income countries.This unit wiklp you acquire
basic understanding of what poisoning is.

2.0 OBJECTIVES

At the end of this unit, you should be able to:
e define poisoning , terminology involved, decontaation
e discuss types of poisoning and state the diagmdgisisoning
e explain the management of poisoning and list thevemtive
measures of poisoning.

3.0 MAIN CONTENT

3.1 Definition of Poisoning

Poisons are substances that cause disturbancegawisims including
human, produces ill-health, disease or death, lysumi chemical
reactions or other activity on the molecular scallen a sufficient
guantity is absorbed by an organism.
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Poisoning refers to all unintentional poisoningatetl deaths and
nonfatal outcomes caused by exposure to noxioustautes; those
which are intentional, or for which the intent istekmined as well as
those resulting from reactions of drugs.The field needicine and

zoology often distinguishes a poison from toxind @nom venom.

Toxins are poisons produced by some biological tians in nature,

and venoms are usually defined as toxins thatrgeeted by a bite or
sting to cause their effects, while other poisamsgenerally defined as
substances absorbed through epithelial linings agckin or gut.

3.1.2 Terminology

The term poison is often used colloquially to dészrany harmful

substances, particularly corrosive substances,incaens, mutagens,
teratogens and harmful pollutants, and to exaggetia@ dangers of
chemicals. Paraceisus(1493-1541), the father o€atogy, once wrote

Everything is POISON, there is poison in everythi@nly the dose
makes a thing not a poison. The law defines POIS@ide strictly;

substances that are not legally required to cdreylabel, Poisoncan

also cause a medical condition of poisoning.

Some poisons are also toxins, usually referringnaturally produced
substances, such as the bacterial proteins thasec&etanus and
botulism. A distinction between the two terms ig atways observed,
even among scientist. The derivative forms, TOXd6d,POISONOUS,
are synonymous. Animal poisons that are delivergntstaneously (eg
by sting or bite) are also called venoms. In norosdge, a poisonous
organism is one that is harmful to consume, buemomous organism
uses venom to Kkill its prey or defend itself whatll alive. A single
organism can be both poisonous and venomous. Iearuphysics, a
poison is a substance that obstructs or inhibigckear reaction.

Environmentally hazardous substances are not readgspoisons and
vice versa. For example, food-industry waste-wateich may contain
potato juice or milk-can be hazardous to the edesys of streams and
rivers by consuming oxygen and causing eutropldnatbut is non-
hazardous to humans and classified as a poisotodsially speaking,
any substance, if given in large amounts, is pa@ssrand cause death.
For instance, several kilograms worth of water watonstitute a lethal
dose. M any substances used as medications-suemtasyl- have an
LD50 only one order of magnitude greater than tD&E&

Poisoning: Acute poisoning is exposure to a poison on on@sioa or

during a short period of time. Symptoms developlase relation to the
exposure. Absorption of a poison is necessaryyfstesic poisoning. In
contrast, substances that destroy tissue but dalsxrb, such as lye,
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are classified as corrosives rather than poisonsth&more, many
common, household medications are not labelled vekull and
crossbones, although, they can cause severe iltmesgen death. In the
medical sense, poisoning can be caused by lesedarsgsubstances
than those receiving the legal classification of IB%QN. Chronic
poisoning is long-term repeated or continuos exmBua poison where
symptoms do not occur immediately or after eacloswpe. The patient
gradually becomes ill, or becomes ill after a ldagnt period. Chronic
poisoning most commonly occurs following exposuoepbison that
bioaccumulate, or are biomagnified, such as mercgagolinium and
lead. Contact or absorption of poison can caused raleath or
Impairment.

Agents that act on the nervous system can paratyseconds or less,
and include both biologically derived neurotoxersd so-called nerve
gases which may synthesised for warfare or industiphaled or
ingested cyanide, used as a method of executigasrchambers, almost
instantly starves the body of energy by inhibititge enzymes in
mitochondria that make ATP. Intravenous injecti@isan unnaturally
high concentration of potassium chloride, such fas éxecution of
prisoners in parts of United States, quickly stiiygsheart by eliminating
the cell potential necessary for muscle contractibtost biiocides,
including pesticides, are created to act as poisortarget organisms,
although, acute or less observable chronic poigpnan also occur in
non- target organisms (secondary poisoning) ,inctudhe human who
apply the biocides and other beneficial organiska. example, the
herbicide 2,4-D imitates the action of a plant hone, to the effect that
the lethal toxicity is specific to plants. Inde@¥4-D is not a poison but
classified as Harmful.

Many substances regarded as poisons are toxic ioliyectly by
toxication. An example is, Wood Alcohol, or Methgnahich is not
poisonous itself, but is chemically converted wwiddormaldehyde and
formic acid in the liver. Many drug molecules ar@ada toxic in the
liver, and the genetic variability of certain livenzymes makes the
toxicity of many compounds differ between indivitkial oxicology is
the study of the symptoms, mechanisms, treatmedtdamgnosis of
biological poisoning. Exposure to radioactive sahses can produce
radiation poisoning, an unrelated phenomenom.
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3.1.2 Typesof Poisoning
Poisoning can be classified as due to non-toxtoxic ingestion.

Non-toxic ingestion

A non-toxic ingestion occurs after an individuahsames a non-edible
product, that usually does not produce symptomeh @s abrasives,
adhesives, air fresheners, aluminum foils, babg,togpsmetics, candles,
chalk, erasers, ink, lipstick, lubricants, etc.

Toxic ingestion

Household toxic ingestion consist of consumption ahy of
thefollowing: soaps and detergents, shampoos, dsaalisinfectants,
anddeodorizers, acid and alkalis, boron compoumrdsmetics, nalil
polishremover (gamma butyrolactone), disc, batseriebutton
cells,naphthalene moth balls, tobacco products, eciigdes,
pharmaceuticalsand paints.

3.1.3 Diagnosis of Poisoning

Many poisons and drugs taken in over dosage doawse rapid loss of
consciousness. The diagnosis of self-poisoning bm@ymade almost
always on clinical and circumstantial evidence. rérare often medicine
bottles and containers at the scene and a “suicideg may be found;
certain intoxication may produce a characteridifiaal picture.

3.1.4 Management

(i) Initial management for all poisoning includessuring adequate
cardiopulmonary function and providing treatmemtday symptoms
such as seizures, shock, and pain.

(i) Poisons that have been injected(e.g. from shieg of poisonous
animals) can be treated by binding the affectedyboart with a
pressure bandage and by placing the affected badyirphot water
(with a temperature of 50c). The pressure bandagkessure the
poison is not pumped throughout the body and thienader breaks
down the poison. This treatment however, only wark$ poisons
that are composed of protein molecules.

(i) In the majority of poisonings, the mainstay management is
providing supportive care for the patient that reating the
symptoms rather than the poison.

3.1.5 Basic M anagement

Emergency stabilisation
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Transport patient in the head-down semi prone jposib minimise the
risk of inhalation of gastric contents.

Evaluation

Complete evaluation by detailed history, physicahmination and
laboratory investigation directed towards identhfyi the toxic; or
possibly, toxicology should be done. It helps irowing the severity,
complication and associated injuries.

Decontamination
To reduce the absorption of poison, the followiag be carried out:

Eye decontamination
Immediately irrigate the affected tissue with nalising solution (e.g.
normal saline or water) copiously for at least T5r2nutes.

Skin decontamination

In case of organ phosphorous poisoning, irrigate Whole body
including nails, groin and skin-folds with water saline as soon as
possible; after exposure for 15 minutes, remove calhtaminated
clothes.

Gut decontamination:

Treatment of a recently ingested poison may involgastric
decontamination to decrease absorp@@stric decontamination can
involve activated charcoal, gastric lavage, whobevél irrigation, or
nasogastric aspiration. Routine uses of emetidhadics or laxatives
are no longer recommended according to WHO.

(i) Activated charcoal is the treatment of choice grevent poison
absorption. It is usually administered when theigpdtis in the
emergency room or by a trained emergency healtlprarader such
as a paramedic or emergency medical team. Howebarcoal is
ineffective against metals such as sodium, potassiad lithium,
and alcohols and glycols. It is also not recommdrfde ingestion of
corrosive chemicals such as acids and alkalis.

(i) Cathartics were postulated to decrease abisorfity increasing the
expulsion of the poison from the gastrointestinatt There are two
types of Cathartics used in poisoned patients, neali
cathartics(sodium sulphate, magnesium citrate, esigm sulphate)
and saccharide cathartics(Sorbitol). They do n@eap to improve
patient outcome and are no longer recommended.

(i) Emesis (induced by Ipecac) is no longer maorended in poisoning
situation because vomiting is ineffective of renmayvpoisons.
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(iv) Gastric lavage commonly known as stomach pisrjpe insertion
of a tube into stomach, followed by administratmiwater or saline
down the tube. The liquid is then removed alondwiite contents of
the stomach. Lavage has been used for many yeaes @smmon
treatment for poisoned patients. However, a regemntew of the
procedure in poisoning suggests no benefit. ltilssemetimes used if
it can be performed within 1 hour of ingestion ahé exposure is
potentially life-threatening.

(v ) Nasogastric aspiration : Involves the placeirea tube via the
nose down into the stomach, the stomach conteatghan removed
by suction. This procedure is mainly used for lohungestions
where activated charcoal is ineffective e.g. ethgleglycol
poisoning.

(vi) Whole bowel irrigation cleanses the bowel. s achieved by
giving the patient large amounts of polyethylengcgl solution.
The osmotically balanced polyethylene glycol solatiis not
absorbed into the body, having the effect of flaghout the entire
gastrointestinal tract. Its major use are followinggestion of
sustained release drugs ,toxins that are absorlyedchbvated
charcoal (lithium, iron) and for the removal of @sged packets of
drugs( body packing/ smuggling).

Enhanced Excretion: In some situations, eliminatbrthe poison can
be enhanced using diuresis, hemodialysis, hemagerfu hyperbaric

medicine, peritoneal dialysis, exchange transfysion chelation.

However, this may actually worsen the poisoningame cases, SO it
should always be verified based on what substameemvolved.

3.1.6 Prevention of Poisoning

“Prevention is better than cure.” A large majordf poison does not
have a specific antidote.

Parents should be educated regarding the dangecciagd with
medicine, household substances and agrochemicaisnt® must teach
their children the danger of touching, eating ayplg with unknown
objects including medicine, pesticides and insatd& household
chemicals or plants berries.Medicines,pesticided msecticides and
other poisonoussubstances should be stored indazMainets.

Dyes, polishes, kerosene and other chemicals shaudr be lefton a
low shelf or on the floor; do not store in kitchen
orbathroom.Combustion services should be adequately
ventilated.Inhalation of spray or fumes should bevpnted during
painting,or application of insecticides. Wear potitee clothing,
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goggles, gloves and masks. Dispense medicine argkdaus chemicals
in childproof, tamperproof containers.Educationpgsoper hygiene and
storage of food in order to avoid food poisoning &mining of workers
on safe use of chemicals, etc.

3.2 Burns

A burn is a type of injury to flesh or skin caused by thedectricity,
chemicals, friction, or radiation Burns that affect only the superficial
skin are known as superficial or first-degree bur¢hen damage
penetrates into some of the underlying layers & partial-thickness or
second-degree burn. In a full-thickness or thirgrde burn, the injury
extends to all layers of the skin. A fourth-degie@n additionally
involves injury to deeper tissues, such as muschope.

The treatment required depends on the severithebturn. Superficial
burns may be managed with little more than simpl@ pelievers, while
major burns may require prolonged treatment in isfised burn
centers. Cooling with tap water may help relievéenpand decrease
damage; however, prolonged exposure may result o body
Temperature.Partial thickness burns may requirgnahg with soap and
water, followed by dressings. It is not clear hawntanage blisters, but
it is probably reasonable to leave them intact.|-thitkness burns
usually require surgical treatments, such as skaftigg. Extensive
burns often require large amounts of intravenouwsdflbecause the
subsequent inflammatory response causes significaptllary fluid
leakage and edema. The most common complicatiomsirois involve
infection.

While large burns can be fatal, modern treatmeet®ldped since 1960
have significantly improved the outcomes, especiall children and

young adults. Globally, about 11 million peoplelse®dical treatment,
and 300,000 die from burns each year. In the Unitetates,

approximately 4% of those admitted to a burn cedier from their

injuries.The long-term outcome is primarily relateedthe size of burn
and the age of the person affected.

3.2.1 Signsand Symptoms

The characteristics of a burn depend upon its depdiperficial burns
cause pain lasting two or three days, followed bglipg of the skin
over the next few days.Individuals suffering fronomm severe burns
may indicate discomfort or complain of feeling m@® rather than
pain. Full-thickness burns may be entirely insewvssito light touch or
puncture. While superficial burns are typicallyd ren color, severe
burns may be pink, white or black. Burns around rtieuth or singed
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hair inside the nose may indicate that burns to d@ihevays have
occurred, but these findings are not definitive.&lavorrisome signs
include: shortness of breath, hoarseness, andosstod wheezing.
ltchiness is common during the healing processymicg in up to 90%
of adults and nearly all children. Numbness orlinggmay persist for a
prolonged period of time after an electrical injuurns may also
produce emotional and psychological distress.

3.2.2 Cause

Burns are caused by a variety of external sourtassified as thermal
(heat-related), chemical, electrical, and radiationthe United States,
the most common causes of burns are: fire or fldd#86), scalds
(33%), hot objects (9%), electricity (4%), and cleais (3%). Most
(69%) burn injuries occur at home or at work (9%hd most are
accidental, with 2% due to assault by another,1a@éo resulting from a
suicide attempt. These sources can cause inhalajioy to the airway
and/or lungs, occurring in about 6%.Burn injuriesw more commonly
in the poor. Smoking is a risk factor, althoughodalal use is not. Fire-
related burns are generally more common in coldierates. Specific
risk factors in the developing world include coakiwith open fires or
on the floor as well as developmental disabilitreshildren and chronic
diseases in adults.

3.2.3 Thermal

In the United States, fire and hot liquids are st common causes of
burns. Of house fires that result in death, smokiagses 25% and
heating devices cause 22%. Almost half of injuaes due to efforts to
fight a fire. Scalding is caused by hot liquids gases and most
commonly occurs from exposure to hot drinks, higimperature tap
water in baths or showers, hot cooking oil, or ste&cald injuries are
most common in children under the age of fiveandhe United States
and Australia, this population makes up about taicds of all burns.
Contact with hot objects ishe cause of about 20-30% of burns in
children. Generally, scalds are first- or secongréle burns, but third-
degree burns may also result, especially with mpgdol contact.
Fireworks are a common cause of burns during hplgg@sons in many
countries. This is a particular risk for adolesamates.

3.2.4 Chemical

Chemicals cause from two to 11% of all burns angrdaute to as many
as 30% of buf-Chemical burns can be caused by over 25,000
substances, most of which are either a strong (a&8é) or a strong acid
(26%). Most chemical burn deaths are secondarggestion. Common
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agents include: sulfuric acid as found in toileeariers, sodium
hypochlorite as found in bleach, and halogenatettdoarbons as found
in paint remover, among others.Hydrofluoric acid cause particularly
deep burns that may not become symptomatic untiiesone after

exposureFormic acid may cause the breakdown offisignt numbers

of red blood cells.

3.2.5 Electrical

Electrical burns or injuries are classified ashhigltage (greater
than or equal to 1000 volts), low voltage (lessth@00 volts), or
as flash burns secondary to an electric arc. Thet mommon
causes of electrical burns in children are eleatrmords (60%)
followed by electrical outlets (14%). Lightning majso result in
electrical burns. Risk factors for being struckluge involvement
in outdoor activities such as mountain climbing/fgand field

sports, and working outside. Mortality from a ligimg strike is
about 10%. While electrical injuries primarily rétsun burns, they
may also cause fractures or dislocations seconaablunt force
trauma or muscle contractions. In high voltage riegs most
damage may occur internally and thus the extenthef injury

cannot be judged by examination of the skin aloogt&ct with

either low voltage or high voltage may produce @ard
arrhythmias or cardiac arrest.

3.2.6 Radiation

Radiation burns may be caused by protracted exposuultraviolet
light (such as from the sun, tanning booths or vaetding) or from
ionizing radiation (such as from radiation therajyrays or radioactive
fallout). Sun exposure is the most common causadifition burns and
the most common cause of superficial burns ovétate is significant
variation in how easily people sunburn based oir gién type!“® Skin
effects from ionizing radiation depend on the antafrexposure to the
area, with hair loss seen after 3 Gy, redness atten 10 Gy, wet skin
peeling after 20 Gy, and necrosis after 30 Gy. Resghif it occurs, may
not appear until sometime after exposure. Radidiions are treated the
same as other burnsMicrowave burns occur via thenewating caused
by the microwaves. While exposures as short asseeonds may cause
injury, overall this is an uncommon occurrénce

3.2.7 Non Accidental

In those hospitalised from scalds or fire burnsl®4 are from assault.
Reasons include: child abuse, personal disputesjssp abuse, elder
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abuse, and business disputes .An immersion injuymersion scald

may indicate child abuse. It is created when aneexty or the lower

body (buttock or perineum) is held under the swfat hot water. It

typically produces a sharp upper border and isnafteanmetrical.Other

high-risk signs of potential abuse include: circarehtial burns, the
absence of splash marks, a burn of uniform deptti,association with

other signs of neglect or abuse.Bride burning, amf@f domestic

violence, occurs in some cultures, such as Indierevlvomen have been
burned in revenge for what the husband or his famdnsider an

inadequate dowry In Pakistan, acid burns repre$84 of intentional

burns, and are frequently related to domestic ue Self-immolation

(setting oneself on fire) is also used as a formrotest in various parts
of the world.

3.2.8 Pathophysiology

At temperatures greater than 44 °C (111 °F), pnetéegin losing their
three-dimensional shape and start breaking dows. résults in cell and
tissue damage. Many of the direct health effects lbfirn are secondary
to disruption in the normal functioning of the sHihey include
disruption of the skin's sensation, ability to metvwater loss through
evaporation, and ability to control body temperatubisruption of cell
membranes causes cells to lose potassium to tlespatside the cell
and to take up water and sodium.

In large burns (over 30% of the total body surfacea), there is a
significant inflammatory response. This resultanareased leakage of
fluid from the capillaries, and subsequent tissdenga. This causes
overall blood volume loss, with the remaining bloaliffering
significant plasma loss, making the blood more eot@ted. Poor
blood flow to organs such as the kidneys and gaséstinal tract may
result in renal failure and stomach ulcers.Incrdadevels of
catecholamines and cortisol can cause a hyper oietatiate that can
last for years. This is associated with increaseddiac output,
metabolism, a fast heart rate, and poor immunetifumc

3.2.9 Diagnosis

Burns can be classified by depth, mechanism ofrynjextent, and
associated injuries. The most commonly used claasiin is based on
the depth of injury. The depth of a burn is usualgtermined via
examination, although a biopsy may also be usetait be difficult to
accurately determine the depth of a burn on a sieghmination and
repeated examinations over a few days may be regeds those who
have a headache or are dizzy and have a fire-telaten, carbon
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monoxide poisoning should be considered. Cyanidesopong should
also be considered.

3.2.10 Size

Burn severity is determined through, among othergy the size of the
skin affected. The image shows the makeup of dffebody parts, to
help assess burn size.The size of a burn is mehsisra percentage of
total body surface area (TBSA) affected by partiatkness or full
thickness burns. First-degree burns that are @dyim color and are not
blistering are not included in this estimation. Mbarns (70%) involve
less than 10% of the TBSA.There are a number oloakst to determine
the TBSA, including the Wallace rule of nines, Luartd Browder chart,
and estimations based on a person's palm sizetuldef nines is easy
to remember but only accurate in people over 16syeé& age. More
accurate estimates can be made using Lund and Brostrts, which
take into account the different proportions of bgyrts in adults and
children. The size of a person's handprint (inecigdihe palm and
fingers) is approximately 1% of their TBSA.

Severity To determine the need for referral to a specialisexdh unit,
the American Burn Association devised a classificesystem. Under
this system, burns can be classified as major, natel@and minor. This
Is assessed based on a number of factors, includtagbody surface
area affected, the involvement of specific anatamaones, the age of
the person, and associated injuries. Minor burns tgpically be
managed at home, moderate burns are often manageaspital, and
major burns are managed by a burn center.

3.2.11 Prevention

Historically, about half of all burns were deemeckvyentable. Burn
prevention programs have significantly decreaséskraf serious burns.
Preventive measures include: limiting hot water geratures, smoke
alarms, sprinkler systems, proper construction wfdbngs, and fire-

resistant clothing. Experts recommend setting wdteaters below
48.8 °C (119.8 °F).Other measures to prevent scaldside using a
thermometer to measure bath water temperaturessfaadh guards on
stoves. While the effect of the regulation of fieWs is unclear, there is
tentative evidence of benefit with recommendationsluding the

limitation of the sale of fireworks to children. tally, promoting the

use of safe stoves, replacement of pressure coatoges with more
efficient wick and gas stoves. Introduction of matable stands for
lamps and stoves. Use less hazardous fuels. Hite far evacuation

from large buildings and public places.Discourag®lsng and increase
public awareness of fire-related injuries.
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3.2.12 Management

Resuscitation begins with the assessment and isalmh of the
person's airway, breathing and circulation. If iaban injury is
suspected, early intubation may be required. Thisllowed by care of
the burn wound itself. People with extensive bumesy be wrapped in
clean sheets until they arrive at a hospital. Asibwounds are prone to
infection, a tetanus booster shot should be gif’am individual has not
been immunised within the last five years In thatéth States, 95% of
burns that present to the emergency department traisged and
discharged; 5% require hospital admission. With andjurns, early
feeding is important. Hyperbaric oxygenation mayulkeful in addition
to traditional treatments.

I ntravenous fluids

In those with poor tissue perfusion, boluses oftosit crystalloid
solution should be givenin children with more th&@-20% TBSA
burns, and adults with more than 15% TBSA burngmé& fluid
resuscitation and monitoring should follow.This glibbe begun pre-
hospital if possible in those with burns greatantt25% TBSA. The
Parkland formula can help determine the volumengfavenous fluids
required over the first 24 hours. The formula isdshon the affected
individual's TBSA and weight. Half of the fluid &lministered over the
first 8 hours, and the remainder over the followlrfighours. The time is
calculated from when the burn occurred, and nanftiee time that fluid
resuscitation began. Children require additionaintemance fluid that
includes glucose. Additionally, those with inhadatiinjuries require
more fluid. While inadequate fluid resuscitationymzause problems,
over-resuscitation can also be detrimental. Thenfidtas are only a
guide, with infusions ideally tailored to a urinasytput of >30 mL/h in
adults or >1mL/kg in children and mean arterialsgtge greater than
60 mmHg.

While lactated Ringer's solution is often usedreéhis no evidence that it
Is superior to normal saline. Crystalloid fluidspapr just as good as
colloid fluids, and as colloids are more expensiey are not
recommended. Blood transfusions are rarely requiredy are typically
only recommended when the hemoglobin level fallsws0-80 g/L (6-
8 g/dLfdue to the associated risk of complications. Irerewus
catheters may be placed through burned skin if edexn intraosseous
infusions may be used.

Wound care
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Early cooling (within 30 minutes of the burn) redacburn depth and
pain, but care must be taken as over-cooling canltren hypothermia

Itshould be performed with cool water 10-25 °C (50.7.0 °F) and not
ice water as the latter can cause further injuryer@ical burns may
require extensive irrigation. Cleaning with soapul avater, removal of
dead tissue, and application of dressings are it@apbaspects of wound
care. If intact blisters are present, it is notaclevhat should be done
with them. Some tentative evidence supports leavimgm intact.

Second-degree burns should be re-evaluated aftedays.

In the management of first and second-degree budittle quality
evidence exists to determine which dressing typasta It is reasonable
to manage first-degree burns without dressingsIé&\bpical antibiotics
are often recommended, there is little evidencesupport their use.
Silver sulfadiazine (a type of antibiotic) is natcommended as it
potentially prolongs healing time. There is instifint evidence to
support the use of dressings containing silver egaftive-pressure
wound therapy.

Medications

Burns can be very painful and a number of differeptions may be
used for pain management. These include simplegasiab (such as
ibuprofen and acetaminophen) and opioids such agphime.
Benzodiazepines may be used in addition to anages help with
anxiety. During the healing process, antihistaminesassage, or
transcutaneous nerve stimulation may be used towatld itching.
Antihistamines, however, are only effective forstipurpose in 20% of
people. There is tentative evidence supportingideeof gabapentin and
its use may be reasonable in those who do not wepraith
antihistamines. Intravenous lidocaine requires nsbtuely before it can
be recommended for pain.

Intravenous antibiotics are recommended beforeesyrfpr those with
extensive burns .As of 2008, guidelines do not meoend their general
use due to concerns regarding antibiotic resistandethe increased risk
of fungal infections. Tentative evidence, howewows that they may
improve survival rates in those with large and sevéurns.
Erythropoietin has not been found effective to pre\or treat anemia in
burn cases. In burns caused by hydrofluoric a@attiem gluconate is a
specific antidote and may be used intravenously/cantbpically.
Recombinant human growth hormone (rhGH) in those wurns that
involve more than 40% of their body appears to ddesaling without
affecting the risk of death.

Alter native medicine
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Honey has been used since ancient times to aid dvbealing and may
be beneficial in first- and second-degree burne &Wdence for Aloe
Vera is of poor quality. While it might be beneétin reducing pain
and a review from 2007 found tentative evidencengdroved healing
time-? subsequent review from 2012 did not find improvedling over
silver sulfadiazine. There were only three randeahisontrolled trials
for the use of plants for burns, two for Aloe Varad one for oatmeal.

There is little evidence that vitamin E helps wikéloids or scarring.
Butter is not recommended. In low income countriagns are treated
up to one-third of the time with traditional mediej which may include
applications of eggs, mud, leaves or cow dung.8argnanagement is
limited in some cases due to insufficient financralsources and
availability. There are a number of other methddst may be used in
addition to medications to reduce procedural pashanxiety including:
virtual reality therapy, hypnosis, and behaviorpp@aches such as
distraction techniques.

3.2.13 Prognosis

The prognosis is worse in those with larger butinsse who are older,
and those who are females. The presence of a smb&gationinjury,
other significant injuries such as long bone freetuand serious co-
morbidities (e.g. heart disease, diabetes, psychiflhess, and suicidal
intent) also influence prognosis. On average, o$¢hadmitted to United
States burn centers, 4% die, with the outcomenfdividuals dependent
on the extent of the burn injury. For example, atbrs with burn areas
less than 10% TBSA had a mortality rate of lessntiiéo, while
admitters with over 90% TBSA had a mortality raté &5%.In
Afghanistan, people with more than 60% TBSA buraely survive.
The Beaux scordas historically been used to determine prognokis
major burns. However, with improved care, it isloger very accurate.
The score is determined by adding the size of tha (%% TBSA) to the
age of the person, and taking that to be moressr égjual to the risk of
death.

3.2.14 Complications

A number of complications may occur, with infecgobeing the most
common. In order of frequency, potential complicas include:
pneumonia, cellulitis, wurinary tract infections andespiratory
failure.Risk factors for infection include: burng more than 30%
TBSA, full-thickness burns, extremes of age (yoamgold), or burns
involving the legs or perineum.Pneumonia occurs tiqdarly

commonly in those with inhalation injuries.Anemiacendary to full
thickness burns of greater than 10% TBSA is comnidectrical burns
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may lead to compartment syndrome or rhabdomyolydie to
musclebreakdown.Blood clotting in the veins of kbgs is estimated to
occur in 6 to 25% of people. The hyper-metaboltesthat may persist
for years after a major burn can result in a desrea bone density and
a loss of muscle mass. Keloids may form subsequena burn,
particularly in those who are young and dark skihi®llowing a burn,
children may have significant psychological traulmad experience
post-traumatic stress disorti&carring may also result in a disturbance
in body image. In the developing world, significamirns may result in
social isolation, extreme poverty and child abamdent.

3.2.15 Epidemiol ogy

As of 2004, 11 million burns required medical caverldwide and

resulted in 300,000 deaths. This makes it the 4#dihg cause of
injuries after motor vehicle collisions, falls, amdlence. About 90% of
burns occur in the developing world. This has batnbuted partly to

overcrowding and an unsafe cooking situation. Qiyenaarly 60% of

fatal burns occur in Southeast Asia with a rateéTa6 per 100,000. The
number of fatal burns has increased fra#1,000 in 1990 to 338,000 in
2010.In the developed world, adult males have tvifee mortality as

females from burns. This is most probably due teirttigher risk

occupations and greater risk-taking activitiesmany countries in the
developing world, however, females have twice iek of males. This
is often related to accidents in the kitchen or dsinc violence. In

children, deaths from burns occur at more thartiteas the rate in the
developing than the developed world. Overall, indzkn it is one of the
top fifteen leading causes of death. From the 13802004, many
countries have seen both a decrease in the rategabfburns and in
burnsgenerally.

4.0 CONCLUSION

In this unit, you have learned what poisoning il ahe types of
poisoning. You also learned their diagnosis and/gmgon measures.
You have also learnt about burns, the types of fumanagement,
pathophysiology, diagnosis, complications and hawptevent their
occurrences.

50 SUMMARY

This unit has exposed you to the definition of poiag and burns. The
various ways of management and prevention of paigoend burns
have been discussed.

6.0 TUTOR-MARKED ASSIGNMENT
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1. Explain the term poisoning and state the typg®soning that
you know.

2a. State the basic management of poison.

b. Define the term burns.

c Discuss different types of burns and their manant

d Mention ways of preventing burns at home andakwlace.

7.0 REFERENCES/IFURTHER READING
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Poisoning Prevention and Managementw.who.int/ipcs/poisons/en/.
“Guidelines for Poison Control” ww.who.int/ipcs/didations/
training_poisonguidelines_poison_control/en/indémlh

Epidemiology of Burns Throughout the World. ParDistribution and
Risk FactorsPrevention of Burn Injuries: Total Burn Care.

A Brief History of Acute Burn Care Management: T@&arn Care.

82



PHS 403 MODULE 3

UNIT 3 FLUID AND ELECTROLYTES
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1 Fluid and electrolytes

3.1.1 Hydration
3.1.2 Dehydration
3.1.3 Electrolytes
3.1.4 Osmosis and Diffusion
3.1.5 Acid-base balance

4.0 Conclusion

5.0 Summary

6.0 Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

The human body is not just an inert structure afdsoand cavities
and tubes. In fact, the has often been compared themical
laboratory or a factory because there is continugkrnal

biochemical and physiological activity necessary stgpport life.

Metabolism is the term for the totality of thesegomg biochemical
and physiological processes.When the normal matabolis

disturbed, the body will usually respond in variowsys to

compensate and restore normal metabolism. If theaboésm is
disturbed seriously enough, or when other traumaticmedical
conditions prevent it, the body’s compensatory rma@ms may not
function or may not be sufficient to restore nornma¢tabolism.
When metabolic disturbances are not or cannot beeced, they
may result in the death of cells, tissues, organd,finally, the death
of the person.

As a paramedic, you must understand and be ableedognise
disturbances in the body’s metabolism. When appatgryou must
be able to intervene with treatments aimed at cong the problem
or at sustaining enough function so that the problean be
definitively treated at the hospital.  The treattsenyou initiate
may differ from those employed by the Emergency idad
Team(EMT)-Basic and may include advanced procedures
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administration of medications and intravenous flthdrapy.Among
the metabolic disturbances your patients may beesad are: Fluid
and electrolyte abnormalities, Acid-base imbalaarcé Shock.

20 OBJECTIVES

At the end of this unit, you should be able to:

3.0

3.1

identify the body’s major fluid compartments and ffroportion
of the total body water they contain

name the abnormal states of hydration, and destiréde
common causes and effects on the human system

list the major electrolytes, and discuss the roég/tplay in
maintaining a fluid balance within the human body

define the following terms, and explain the rolereprocess
plays in human fluid dynamics: (i) diffusion (iismosis (i)
active transport (iv) facilitated diffusion.

MAIN CONTENT
Fluid And Electrolytes

Many medical and traumatic conditions adverseledifthe
fluid and electrolyte balance of the body. Severe
derangements in the body’s fluid and electroly&tust can
result in death. Certain disease processes, suahiabstic
ketoacidosis and heat emergencies, are associ#tedestain
electrolyte abnormalities. Thus, it is prudent paramedics to
have a good understanding of the fluids and elte®
present in the human body.

Water : Water is the most abundant substance in the human
body. In fact, water accounts for approximatelypgdcent of

the total body weight. The total amount of watethe body

at any given time is referred to as the total badyer(TBW).

| n a person weighing 70 kilograms (154 poundsy,amount

of total body water would be approximately 42 btefll
gallons). Water is wusually distributed into various
compartments of the body. These compartments aeraed

by cell membranes. The largest compartment is the
intracellular compartment. This compartment corgathe
intracellular fluid (ICF), which is all of the fldifound inside
body cells. Approximately 75 percent of all bodyterais
found within this compartment. The extracellular
compartment contains the remaining 25 percent lobadly
water. It includes all of the fluid found outsideetbody cells,

or extracellular fluid(ECF).
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These are two divisions within the extracellulampartment: The first
includes the intravascular fluid- the fluid founditside of cells and
within the circulatory system. It is essentiallyetsame as the blood
plasma. The remaining compartment includes thegttial fluid- all
the fluid found outside of the cell membranes, yet within the
circulatory system.

3.I.I Hydration

Water is the universal solvent. That is, most sansts dissolve in
water. When they do, various chemical changes fdéee. For this
reason, the water content of the body is crucialittually all of the

body’s biochemical processes. Normally, the tolume of water in
the body, as well as the distribution of fluid ihet three body
compartments, remains relatively constant. Thisucalespite wide
fluctuations in the amount of water that enters snexcreted from the
body on a daily basis. The water coming into thdybis referred to as
intake. The water excreted from the body is retée as output. To
remain relative homeostasis, or balance, the intakest equal the
output, as shown below:

I ntake:
Digestive system:
Liquids 1,000 ml,
Food(solids) 1,200 mi
Metabolic sources 300 mi
Total 2,500 ml
Output:
Lungs(water vapor): 400 mi
Kidneys(urine) 1,500 ml
Skin(perspiration) 400 ml
Intestine(faeces) 200 ml
Total 2,500 ml

Several mechanisms work to maintain a relativerizadeetween input
and output.As an example, when the fluid volumepdydhe pituitory
gland at the base of the brain secretes the horrAbi¢ (Anti-Diuretic
Hormone). ADH causes the kidney tubules to reabswwie water back
into the blood and to excrete less urine. This @sedelps to restore the
fluid volume to normal values.Thirst also regulatesd intake. The
sensation of thirst normally occurs when body #uidlecrease,
stimulating the person to take in more fluids gra®n the other hand,
when too many fluids enter the body, the kidneysaativated and more
urine is excreted, thus eliminating excess fuide Bldy also maintains
fluid balance by shifting water from one body spaxanother.
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3.1.2 Dehydration

This is an abnormal decrease in the total body maatd can result from
several factors. These include:

(a) Gastrointestinal losses result from prolonged vimgjtdiarrhoea,
or malabsorption disorders.

(b) Increased insensible loss is loss of water throungmmal
mechanisms which are difficult to detect or meagere
Perspiration, water vapor from the lungs, salivid)ese can be
increased in fever states, during hyperventilationwith high
environmental temperatures.

(c) Increased sweating(also called perspiration or htiegsis) can
result in significant fluid loss. This can occurttvmany medical
conditions or in areas of high environmental terapees.

(d) Internal losses(commonly called third space losaes)losses of
fluid into various body fluid compartments. In tlsisuation, fluid
Is typically lost from the intravascular compartrhanto the
interstitial compartment, effectively taking it ouof the
circulating volume. This can occur with peritonitgancreatitis,
or bowel obstruction. It can also occur in poorrtiohal states
where there is not enough protein in the vascuysiesn to retain
water.

(e) Plasma losses occur from burns, surgical drainsfiahdas, and
open wounds.

Dehydration may involve only the loss of water. Hwer, more
commonly, there is also a loss of electrolytesthst hospital, fluid
replacement will be based on both fluid and eléyteodeficits once
the patient’'s electrolyte abnormalities can be mheiteed through
laboratory testing.Overhydration can occur as wHllle major sign
of overhydration is edema. Patients with heartatisemay manifest
overhydration much earlier than patients withouarhalisease. In
severe cases of overhydration , overt heart failnegy be present.
Treatment is directed at removing the excessivd.flu

3.1.3 Electrolytes

The various chemical substances present througheuiody can be
classified either as electrolytes or non-electesytElectrolytes are
substances that dissociate into electrically cleargarticles when
placed into water. The charged particles are refeto as ions. lons
with a positive charge are called cations, whilesiovith a negative
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charge are called anions.An example of this woulel the
dissociation of the drug sodium bicarbonate wheawced into water.
Sodium bicarbonate is a neutral salt. When placgd water, it
dissociates into two charged particles , as shastomb
NaHCQ; =Na’ + HCO;
Sodium bicarbonate =Sodium cation + Bicarbonaterani

Neutral salt = cation + anion
Sodium bicarbonate is an example of an electrdhaeis taken into
the body as a medication. However, there are matyally
occurring electrolytes present in the body.

The most frequently occurring cations include:

(a) Sodium (N&). Sodium is the most prevalent cation in the
extracellular fluid. It plays a major role in regtihg the
distribution of water. In fact, it is often saidathwater follows
sodium. Sodium is also important in the transmisd nervous
impulses. An increase in the relative amount ofilgodin the
body is called hypernatremia, while a decreaseefsrred as
hyponatremia.

(b) Potassium (K). Potassium is the most prevalent cation in the
intracellular fluid. It is also important in theatrsmission of
electrical impulses. An abnormally level is refeiréo as
hypokalemia, while a high potassium level is reddrito as
hyperkalemia.

(c) Calcium (C&"). Calcium has many physiological functions. It
plays a major role in muscle contraction as well n@svous
impulse transmission. An increased calcium levelcaled
hypercalcemia, while a decreased calcium level @led
hypocalcemia.

(d) Magnesium (M§). Magnesium is necessary for several
biochemical processes that occur in the body andlasely
associated with phosphate in many processes.

The most frequently occurring anions include:

(a) Chloride (Cl). Chloride is an important anion. Its negativergea
balances the positive charge associated with thensa It also
plays a major role in fluid balance and renal (kgnfunction.
Chloride has a close association with sodium.

(b) Bicarbonate (HCQ). Bicarbonate is the principle buffer of the
body. It neutralizes the highly acidic hydrogen {#fl) and other
organic acids.

(c) Phosphate (HPQ). Phosphate is important in body energy stores.
It is closely associated with magnesium in renakfion. It also
acts as a buffer, primarily in the intracellulaasg, in much the
same manner as bicarbonate.
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Many other compounds carr negative charges. Ambreget are
some of the proteins, certain organic acids, ahdratompounds.

3.1.4 Osmosis And Diffusion

The various fluid compartments, previously discdssge separated by
cell membranes. These membranes are unique, semeable
membranes. That is, they allow the passage ofioentaterials, while
restricting the passage of others. Compounds wiiddlsnolecules, such
as water (KHO), pass readily through the membrane; larger comgs,
such as proteins, are restricted. This selectiveement of fluids results
from the presence of pores(openings) within the brame. Only
compounddddds small enough to pass through thespme enter or
exit the cell. Electrolytes do not pass as readsywater through the
membrane. This is not due so much to their sizéoabeir electrical
charge. When solutions on opposite sides of a semmeable
membrane are equal in concentration, the relatipn&h said to be
isotonic. When the concentration of a given soisitgreater on one side
of the membrane than on theeeee other, it is ehe hypertonic. When
the concentration is less on one side of the cethbrane, as compared
to the other, it is referred to as hypotonic. Thigference in
concentration is known as the osmotic gradient.

The natural tendency of the body is to keep tharza of electrolytes
and water equal on both sides of the cell membréhis. is an example
of homeostasis. If one side of a cell membraneahnascreased quantity
of a given electrolyte(is hypertonic), there wilke ba shift of the
electrolyte from that side and a shift of waternfréhe other side to
restore the balanced state.The tendency of mokedalenove from an
area of higher concentration to an area of loweceatration is referred
to as diffusion and does not require energy. Tlifugion of a solute
(usually an electrolyte) across a cell membranenftiee area of higher
concentration to the area of lower concentrationtinaes until the
natural balance is again attained. Water also maesss the cell
membrane so as to dilute the area of increasettr@lge concentration.
The movement of water is more rapid than the mowvemef
electrolytes. This form of diffusion is referredds osmosis.

3.1.5 Acid-Base Balance

Acid-base balance is a dynamic relationship thiécts the relative
concentration of hydrogen ions {Hn the body. Hydrogen ions are
acidic and the concentration of these within théybmust be
maintained within fairly strict limits. Any deviatn in the hydrogen ion
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concentration adversely affects all of the biocleainevents that occur
in the body. The hydrogen ion concentration is dyieachanging from
second to second.

The pH scale

The total number of hydrogen ions present in thgylad any given time
Is very high. Because of this, the pH system ofsuesment is utilised.
The pH scale is inversely related to hydrogen ioncentration. That is,
the greater the hydrogen ion concentration, theetatwe pH. The lower
the hydrogen ion concentration, the higher the Th&. pH scale is
logarithmic, each number represents a value terestithat of its
neighboring number, so that pH 6 represents a Iggiroion
concentration 10 times as great as that represégtptl 7.The pH scale
ranges from 1 to 14. A pH of 1 means that only bgen ions are
present. A pH of 14 means that there are virtuattyhydrogen ions
present.The pH of water is 7.0 , which is neuttdl phe pH of the body
is normally 7.35 to 7.45.Because hydrogen ionsaar@ic , a pH below
7.35 is referred to as acidosis.A substance thatlymes negatively-
charged ions that can neutralize the positivelygda hydrogen ions (or
other acids) is called alkali or a base. An excesalkaline (base)
substances or a deficit of acids will produce agtidve 7.45, which is
referred to as alkalosis. A variation of only 0#4aopH unit in either
direction (6.9 or 7.8) can be fatal.

Bodily regulation of acid-base balance

The body is constantly producing hydrogen ions dgcithrough

metabolism and other biochemical proceses. To taiaithe acid-base
balance, these hydrogen ions must be constanttyirglted from the

body. There are three major mechanisms to remogeolggn ions from

the body. The fastest mechanism is often refewebithe buffer system
or the bicarbonate buffer system.

4.0CONCLUSION

In this unit you have learnt about fluid and elelttes, hydration,
dehydration, overhydration, osmosis and difusiorwadi as acid-
base balance. You now can identify the body’'s mdjaid

compartments and the proportion of total body wétey contain.
You can as well name the abnorma states of hydrat@u are
advised to go through this material for you ownessc

5.0SUMMARY
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This unit has presented fundamental physiologyhqgatysiology,
and management of fluid and electrolyte disordarg] acid-base
balance. All these demand immediate recognitionmcaag.

6.0TUTOR-MARKED ASSIGNMENT

(i) Identify the body’s major fluid compartments.
(i) Name the abnormal states of hydration aeskcdbe their common
causes and effects on the human system.
(iiList the major electrolytes, and discuss thée they play in
maintaining a fluid balance within the human body.

7.0REFERENCES/FURTHER READING
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1.0 INTRODUCTION

Shock is an acute medical condition associated waitfall in blood
pressure, caused by such events as loss of blewdresburns, allergic
reaction, or sudden emotional stress, and markedohly; pallid skin,
irregular breathing, rapid pulse, and dilated muipHaving introduced
you to this unit, it will help you to acquire thergeral overview of the
whole unit. It is therefore believed that this umiill also help you
understand what shock is and its basic components.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define the term shock

state the various types of shock
mention the clinical features of shock
state the management of shock.
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3.0 MAINCONTENT
3.1 Acute Conditions

3.1.1 Shock

Circulatory shock, commonly known as shock, is a life-threatening
medical condition of low blood perfusion to tissuesulting in cellular
injury and inadequate tissue function. The typgighs of shock are low
blood pressure, rapid heart rate, and signs of padrorgan perfusion
(i.e. low urine output, confusion, or loss of canssness). The shock
Index (SI), Defined as heart rate, divided by dsystolood pressure, is
an accurate diagnostic measure that is more udefalhypotension and
tachycardia in isolation. Blood pressure may noabeliable sign for
shock, as there are times when a person is inlatosy shock but has a
stable blood pressure. Circulatory shock is nadteel to the emotional
state of shock. Circulatory shock is a life-threatg medical
emergency and one of the most common causes df teatritically ill
people.

From a medical standpoint, is defined as inadedqusgae perfusion. It
can occur for many reasons such as trauma, flsd, lbeart attack,
infection, spinal cord injury, and other causeghéligh, the causes are
different, all forms of shock have the same undegypathophysiology
at the tissue level.

3.1.2 Pathophysiology

All body cells require a constant supply of oxygerd other essential
nutrients. At the same time waste products, suadadson dioxide, must
be constantly removed. The circulatory system,anjunction with the

respiratory and gastrointestinal systems, providesbody ‘s cells with

these essential nutrients. Inadequate perfusidiody tissues results in
shock. Shock occurs first at a cellular level. llbwed to progress, the
tissues, organs, and ultimately the entire orgamisraffected.

Perfusion is dependent on a functioning and irgactilatory system.
The three components of the circulatory systenuutel

(@)  The pump (heart)

(b)  The fluid (blood)

(c)  The container (blood vessels)

A derangement in any one of these components ceersaly affect
perfusion.
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The pump: The heart is the pump of the cardiovascularesygstit
receives blood from the venous system, pumpsthedungs where it is
oxygenated, and subsequently pumps it to the pemgbhissues. The
amount of blood ejected by the heart in one cotitlags referred to as
the stroke volume. Several factors affect strokleime. These include
preload, contractile force, and Afterload.

Preload: is the amount of blood delivered to the heartrdudiastole. It
iIs dependent on venous blood. The venous systeal dapacitance,
storage, system. That is it can be contracted pamded as needed to
meet the physiological demands of the body. Whemlitiadal
oxygenated blood is required, the venous capa&@tasmceduced, thus
increasing the amount of blood delivered to therth&he greater the
preload, the greater the stroke volume. Preload af$ects cardiac
contractile force as well as the greater the volaipreload, the more
the ventricles are stretched. The greater thechtrep to a certain point,
the greater will be the subsequent cardiac combracthis is referred to
as the Frank Starling Mechanism and can be illtedrahrough the
example of a rubber band. The more the rubber mstretched, the
greater will be its velocity when released. In &iddi cardiac contractile
strength is affected by circulating CatecholamirtEpinephrine and
Norepinephrine) and by sympathetic nervous systewne t
Catecholamines enhance cardiac contractile strelmgthction on the
beta-adrenergic receptors.

Finally, stroke volume is affected by afterload.eThAfterload is the
resistance against which the ventricle must contr@his resistance
must be overcome before ventricular contractionreanlt in ejection of
blood. Afterload is determined by the degree ofigtesral resistance.
This in effect, is due to the amount of vasocoostm present. The
arterial system can be expanded and contractedetd the metabolic
demands of the body. The greater the resistaneseaffby the arterial
system, the less the stroke volume. The amourteoblood pumped by
the heart in one minute is referred to as the aardiutput. It is a
function stroke volume (liters per beat) and heait (beats per minute)
.Cardiac output is usually expressed in liters penute . It can be
defined by the below equation:

Stroke volume x Heart rate = Cardiac output.
The equation illustrates the factors that can aféecdiac output. An
increase in stroke volume or an increase in hegtg¢ can increase

cardiac output. Conversely, a decrease in stroken®or a decrease in
heart rate can decrease cardiac output.
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The blood pressure is the representative of Caddigput
Cardiac output x peripheral vascular resistancéoco®pressure.

Peripheral Vascular Resistance: is the pressunasigahich the heart
must pump. Since the circulatory is a closed sysianreasing either
cardiac output or peripheral vascular resistanck wcrease blood
pressure. The body strives to keep the blood pressiatively constant
through feed mechanisms. Sensory fibers commoniigrresl to as
baroreceptors are present in the carotid bodied-sstraictures that
contain nerve tissue at the branch of carotid iederand the arch of
aorta. These baroreceptors centers closely mdoibod pressure.

If the blood pressure increases, the barorecemtensl signals to the
brain that cause the blood pressure to returrstoatmal values. This is
accomplished by decreasing the heart rate, deogedlse preload, or
decreasing peripheral vascular resistance. If tbedopressure falls, the
baroreceptors are stimulated. This results in attm of the
sympathetic nervous system. The heart rate isaset as the strength
of the cardiac contractions. In addition, the peenal blood vessels are
also affected. There is arteriolar constrictiomaes constriction (which
results in decreased container size), and ovemalleased peripheral
vascular resistance. Finally, the adrenal medtHia ihner portion of the
adrenal gland) is stimulated. This results in therstion of epinephrine
and norepinephrine, which further enhance the respo

The fluid: Blood is the fluid of the cardiovascular systddtood is a

viscous fluid, that is, it is thicker and more asive than water. As a
result, it flows more slowly than water. An adeguamount of blood is
required for perfusion. The cardiovascular systei close system, with
no major movement of fluid into or out of the systeBecause of this,
the volume of blood present must be adequatehi#ldontainer. Blood
which consists of the plasma and the formed elesn@ransports
oxygen, carbon dioxide, nutrients, hormones, meialeaste products
and heat.

The container: Blood vessels serve as the container of the
cardiovascular system. The blood vessels can bagtitoof as a
continuous, closed, and pressurised pipeline thatvesy blood
throughout the body. Comprised of arteries, arkesio capillaries,
venules, and veins, the blood vessels play a sigmif role in
maintaining blood flow. Although, the heart is colesed to be the
pump of the circulatory system, the blood vessealdeu the control of
the autonomic nervous system can regulate bload thhodifferent areas

of the body by adjusting their size as well as bledively recruiting
blood through the large microcirculation.
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While the arteries and veins, like the heart, ambjexct to direct
stimulation from the sympathetic portions of thetomomic nervous
system, the microcirculation is primarily respomsilio local tissue
needs. The capability of some vessels in the @apilhetwork to adjust
their diameter permits the microcirculation seblssy to supply
undernourished tissue, while temporarily bypassiisgues with no
immediate need. Capillaries have a sphincter at dhgin of the
capillary, called the pre-capillary sphincter ambther at the end of the
capillary, called the post-capillary sphincter. Tgre-capillary sphincter
responds to local tissue demands, such as acidogisppens as more
arterial blood is needed. The post-capillary spi@nopens when blood
Is to be emptied into the venous system. Blood flbsugh the vessels
occurs because of two characteristics: Periphestance and pressure
within the system. Peripheral resistance, as natadier, is the
resistance to blood flow. Vessels with large ingsiiEEmeters create less
resistance, while vessels with smaller inside diamsecreate greater
resistance. Peripheral resistance is dependenthie tfactors —the
length of the vessel, the diameter of the vessel,ldood viscosity.

There is very little resistance to blood flow thgbuthe aorta and
arteries. A significant change in peripheral resise occurs at the
arteriole level. This is because the inside diamefethe arteriole is
much smaller, as compared to the aorta and arteksditionally, the
arteriole has the pronounced ability to changealidésneter as much as
fivefold. It tends to do this in response to lodasue needs and
autonomic nervous signals. Contraction of the venside of the
vascular system results in decreased capacitarctcénareased cardiac
preload. The arterial system, on the other handyiges systemic
vascular resistance. An increase in arterial tonenses resistance,
which increases blood pressure.

Tissue perfusion: Tissue perfusion is dependent upon each component
of the circulatory system. In addition, the ternisigsue oxygenation, it

iIs dependent upon the respiratory system. If tispeefusion is
compromised, several conditions begin to developnéditions that
ultimately can lead to shock.

3.1.3 Physiological Responses to Shock/Signs and
Symptoms

Shock results from many factors. However, regasilef the cause, the
underlying problem remains inadequate tissue perius When tissue
perfusion declines, the body reacts immediatelyeiore and maintain
blood flow to all body tissues. It accomplishesstithrough the
activation of various compensatory mechanisms. & hasysiological
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mechanisms are often effective in restoring tigseréusion. However, if
the cause is not corrected, the compensatory meschamll eventually

fail. In such cases, shock becomes irreversiblel arganism dies.
Treatment of shock is dependent upon recognismgiliésence early.
The initial signs and symptoms of shock is sulidlewever, to prevent
irreversible shock, you will need to detect thesmtle signs and
symptoms. In order to understand the signs and ®ymgpof shock, it is
essential that you recognise the body’s physiokigiesponse to
inadequate tissue perfusion.

Systemic response to shock

The body’s response to shock is complex, involviregrly everybody
system. As tissue perfusion declines, several casgiery mechanisms
are activated as the body strives to maintain aategtissue perfusion.
Perfusion (The process of a body delivering blam@ tcapillary bed in
its biological tissue). The initial physiologicaésponse to shock is
progressive vasoconstriction. This causes an igerda peripheral
vascular resistance and serves to maintain to enaitiiood pressure.
Initially, the blood vessels in the skin, digestisegans, and skeletal
muscles constrict in order to maintain blood flosvéssential organs
such as the kidneys, the heart, and brain. In iadditardiac output
increases by increasing either the heart rateherstroke volume, or
both. Both peripheral vasoconstriction and incrdassdiac output aid
in restoring tissue perfusion.

Clinically, these early physiological responses roaydifficult to detect.

One of the earliest detectible changes is an iser@aheart rate. As the
blood vessel of the skin constrict, the skin loggesolor and becomes
pale. In addition, it becomes cool to touch, asowgasstriction

continues, capillary refill time will become prolged. Other body
systems also respond to decreased tissue perfuSloa.respiratory

system reacts by increasing the respiratory ratetigal volume. This

serves to provide the body with increased suppliesxygen during this
period of stress. The urinary system decreaseatidh of water in order
to maintain intravascular fluid volume. The gasitestinal system
slows because of decreased blood supply. All ofsghéelp the

cardiovascular system maintain peripheral tissudupen. However,

when such compensatory mechanisms fail, inadedissige perfusion
worsens.

3.1.4 Typesof Shock

Although, all types of shock result in inadequassiue perfusion, the
causes are different. Medical experts commonlysdiashock based on
the cause. The frequent types (causes) of shodtisraessed below:
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Hypovolemic shock
This is shock due to a loss of intravascular fluedume and is referred
as hypovolemic shock. Possible causes of hypovaelshock include:

(@) Internal or external hemorrhage.

(b)  Traumatic injury.

(c)  Long bone or open fractures.

(d)  Severe dehydration from vomiting or diarrhea.
(e) Plasma loss from burns.

() Diabetic ketoacidosis with resultant osmotiardsis.
(g) Excessive sweating.

Hypovolemic shock can also be due to internal tepdce loss. Such a
condition can occur with bowel obstruction, perits) pancreatitis, or;
liver failure resulting in ascites (accumulation @@id within the
abdominal cavity).

Cardiogenic shock

An inability of the heart to pump enough blood tpgly all body parts
is referred to as cardiogenic shock. Cardiogenmcikhs usually the
result of severe left ventricular failure, secoryd&r acute myocardial
infarction or congestive heart failure. The hypegien that accompanies
this form of shock aggravates the situation by el®@sing coronary
perfusion. With decreased coronary perfusion, #erthmuscle becomes
even more damaged, thus, establishing a viciouke dpat ultimately
results in complete pump failure. During cardiogershock, the
activation of compensatory mechanisms can worsesithation. When
the peripheral resistance increases to maintainbtbed pressure the
myocardial workload increases. This, in turn, iases the myocardial
oxygen demand, further aggravating myocardial isecheand infarction.
Cardiac output is further depressed.

While the most common cause of cardiogenic shoclseigere left
ventricular failure, several other factors can hakve same clinical
manifestation. These include chronic progressivathdisease, such as
cardiomyopathy, rupture of papillary heart musclasjnterventricular
septum, and end-stage valvular disease (mitralosienor aortic
regurgitation). Most patients who experience cagdioc shock will
have normal blood volume. However, some patientdl Wie
hypovolemic from an excessive use of prescribedetits or the severe
diaphoresis that accompanies some acute cardiaxtse\Ratients may
also experience relative hypovolemia (neurogeniockh from the
vasodilatory (blood vessel dilation) effects of gsu such as
nitroglycerin.
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Neur ogenic shock; is an inadequate peripheral resistance. This mneay b
described as widespread vasodilation. With this ppnapriate
vasodilation, a disproportionate amount of bloolliects in the capillary
bed. This reduces venous return, cardiac outpul, amterial blood
pressure. Neurogenic shock is most commonly duantanjury that
results in severe spinal cord injury or total tiectson of the cord. Other
causes of neurogenic shock include; central nengystem injury,
septicaemia from bacterial infection, anaphylaatgaction, insulin
overdose, and addisonian crisis (a disorder ohtlrenal glands) . With
neurogenic shock there is an absence of the, spmeimatesponse.

3.1.5 Evaluation of the Shock Victim

Shock will present itself in a variety of ways. [@epling on the degree
of compensation, some patients will display fewnsiggnd symptoms,
while in other indications of shock will be much maoobvious. Your

initial approach can often yield a great deal dioimation. Before

reaching the patient's side, you can often obsemental status,

respiratory effort, and skin color. In situationdeve the patient is
obviously in shock, you must be aggressive withryassessment and
treatment.

Primary assessment
As with any patient care situation, assessmentldhmagin the, ABCs:

Airway: First, check the airway. The conscious @attiwho is able to

speak usually has a patent (open) airway, whereasuhconscious

patient is often subject to airway obstructionuhrconscious states, the
tongue tends to fall back against posterior oropgiarAlso, in trauma

related shock, bleeding in the oropharynx is ofpe@sent, which can

further compromise the airway.

Breathing: Once an open airway has been ensured, the adegjutte

air exchange should be checked. While compensdiygperventilation

tends to occur in early shock, the unconscious lsipatient will often

hyperventilate. Hypoventilation occurs when thepnegory center of
the brain becomes depressed due to hypoperfusidgrenVévaluating
ventilator status, be sure to check both the ratedepth of respiration
s. Watch for patients who exhibit rapid, shallowedthing. This type of
breathing is just as ineffective as slow or irregulespirations. Rapid,
shallow breathing results in several reduced mirnate@mes since an
inadequate amount of air is being exchanged.

Circulation: After you have assured patency of the airway and
ventilator effectiveness, turn your attention tcalemting circulation.
First, evaluate the pulse for rate and characteenTexamine the patient
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for obvious external bleeding. Because of compemnganechanisms, a
normal pulse rate may be seen even in the presérec&0 to 15 percent
volume deficit. A fast weak or thread pulse suggedecreased
circulatory volume.

The location of the palpable pulse can also bargortant indicator of
circulatory status. The presence of a radial putskcates that the
patient has a systolic blood pressure of at le@stéHg. If the radial
pulse cannot be palpated, the femoral pulse ortidapallse should be
checked next. A palpable femoral pulse indicatesystolic blood
pressure of 70 mmHg, while a palpable carotid puddecates a systolic
blood pressure of 60 mmHg. Although, these are icegjimates, they
can be quite helpful. In the case of profound shediere severe
vasoconstriction is present, you might not be ablpalpate a pulse at
all. Based on your findings of reduced perfusiomyould be appropriate
to take immediate measures to restore circulatiorcases of obvious
hypotension, as determined by using the, above, fok checking the
location of a palpable pulse , you do not needatke tthe time to
auscultate a blood pressure before initiating imatedshock treatment.

The color, appearance, and temperature of the ckinalso serve as
useful indicator of circulatory effectiveness, #lken may appear normal
in the initial stages of shock. However, compenyateechanisms soon
change the skin’'s appearance. As vasoconstriciactivated and the
blood is routed to the central circulation, the nskhecomes pale
(decreased perfusion), cyanotic (stagnant poolirig blmod with
inadequate oxygenation), mottled (combination athpa late sign of
shock), as well as cool to the touch and diapharebften, the
appearance of the skin will indicate shock everoteethere are any
noticeable changes in the blood pressure. Anotlethaad of assessing
the circulation is to check the capillary refill.

Capillary refill testing is performed by applyipgessure to the nail bed
of one of the patient’s fingers. This pressure shheause a blanching of
the nail bed. When the pressure is released, tihahwuld return to its

normal pink color within two seconds. You can apjmate this time

period by saying, Capillary refill. If the normaink color does not

return to the nail bed, it can be assumed thatetherdecrease d
perfusion to this area, since the nail bed is tlestndistal part of the
circulation, poor capillary refill is an early irwitor of decreased
perfusion to the whole body. However, use of thalzay refill test has

limited value in the field setting due to poor ligly conditions and

other environmental factors.

Disability: The level of consciousness should also be agbesse

throughout the primary survey. In fact, the levélconsciousness is
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probably a better indicator of decreased tissutupi@n than most other
signs, because of the high energy requirementshef lirain, any
reduction in cerebral blood flow will be manifesteg the following

conditions:

0] Agitation

(i)  Disorientation

(i)  Confusion

(iv)  Aninability to respond to questions or conmda appropriately
(v)  Unresponsiveness

Any significant alteration in the level of conscemess must be viewed
as an indication of critical hypoperfusion or hy@oxAdditionally, with
an increased secretion of catecholamines, the npatiten becomes
anxious or apprehensive.

Secondary assessment

After completion of the primary survey and initati of the necessary
treatment, a secondary survey should be perforiitesl thoroughness of
the secondary survey is dependent upon the sewfrithe patient’s
condition. Obvious life-threatening problems cano® corrected in the
prehospital setting warrant rapid transportationtlod patient to an
appropriate definitive care facility. ldeally, whassessing the seriously
injured patient, you should expose and inspech#sas, neck, chest, and
abdomen. Throughout the secondary survey, and wvgndeiding the
treatment and transporting the patient to the Halspyou must
continually reassess the temperature and moistureo skin, blood
pressure, pulse rate, and respiratory rate.

In shock- due to the presence of hypoxia, acidosig] increased
secretion of catecholamines- cardiac dysrhythmiastrne considered a
potential complication. Because of this, you shontdude the continual
monitoring of the patient's ECG rhythm in your ass®ent. Look for
rapid or slow heart rates as well as irregularhimg. These conditions
indicate potential life-threatening problems. Aduhial information can
be obtained by asking your patient the approprgtestions. Find out
how he or she feels. Is the patient thirsty, wesyseous, or dizzy?
Does he or she have a history of significant medioaditions or take
any medications? Such questions will give you aoioltl information
upon which to base your treatment. Evaluation efttAuma victim for
shock begins in the primary survey, where the nabstous signs of
decreased tissue perfusion may be present. Itninceed during the
secondary survey, where more subtle clues may redforhe patient is
then continually assessed for signs of developivagks until he or she is
placed in the hands of emergency department peetonn
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3.1.6 Management

The best evidence exists for the treatment of seghiockin adults and

as the pathophysiology appears similar in childaed other types of
shock treatment this has been extrapolated to theses. Management
may include securing the airway via intubatibmecessary to decrease
the work of breathing and for guarding against irespry arrest.
Oxygen supplementation, intravenous fluids, pas$ige raising(not
Trendelenburg positigrshould be started and blood transfusions added
if blood loss is severe. It is important to keep gerson warm as well as
adequately manage pain and anxiety as these caeas® oxygen
consumption.

Fluids

Aggressive intravenous fluids are recommended istrtypes of shock
(e.g. 1-2 liter normal salinkolus over 10 minutes or 20ml/kg in a child)
which is usually instituted as the person is befagher evaluated.
Which intravenous fluid is superior, colloids crystalloids remains
undetermined. Thus, as crystalloids are less exgenthey are
recommended. If the person remains in shock afiéali resuscitation
packed red blood cellshould be administered to keep the hemoglobin
greater than 100 gms/l. For those with hemorrhagiock the current
evidence supports limiting the use of fluids fonetating thorax and
abdominal injuries allowing mild _hypotensidio persist (known as
permissive hypotensign Targets include a _mean arterial pressofe
60 mmHg, a_systolic blood pressuoé 70-90 mmHg, or until their
adequate mentation and peripheral pulses.

Medications

Vasopressorgnay be used if blood pressure does not imprové wit
fluids. There is no evidence of superiority of ow@sopressor over
another. Vasopressors have not been found to ireppotcomes when
used for _hemorrhagic shockom traumabut may be of use in
neurogenic shockActivated protein GXigris) while once aggressively
promoted for the management of septic shbhak been found not to
improve survival and is associated with a numberashplications. The
use of _sodium bicarbonate controversial as it has not been shown to
improve outcomes. If used at all it should onlycbesidered if the pH is
less than 7.0.

Treatment goals

The goal of treatment is to achieve a urine outplutgreater than
0.5ml/Kg/h, a central venous pressure of 8-12mmhttyaamean arterial
pressure of 65-95mmHg. In trauma the goal is te gtee bleeding
which in many cases requires surgical interventions
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4.0 CONCLUSION

This unit has focused on the common emergency tondivery vital to
health which is shock, the various types and timanagement.
Subsequent unit will also discuss other emergenagitions e.g.
Hemorrhage , fractures, etc.

In this unit, you have learned about shock, whicbuos as a result the
metabolic need of cells not being met due to inadegblood flow. This

unit has also classified the types of shock integ¢hmajor groups, their
clinical features and management process.

50 SUMMARY

6.0 TUTOR-MARKED ASSIGNMENT

1. Using your own words, define the term shock.
2. a. Mention the three major types of shock.

b. Discuss the physiological responses to shock.
3 In your own words discuss the physiology affyson.

4 Write short notes on airway, breathing and ¢aton.
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1.0 INTRODUCTION

This unit will help you acquire the basic understiag of what cardiac
attack is and its main components under the obgEstielow.

20 OBJECTIVES

At the end of this unit, you should be able to:
e define heart attack and its components
e discuss stroke
e explain chronic heart failure
e state the management of stroke and heart attack.

103



PHS 403 ACCIDENT AND EMERGENCY

3.0 MAIN CONTENT
3.1 Cardiac Arrest
3.2 Cardiac (Heart) Attack

3.1 Cardiac Arrest

Cardiac arrest, also known as Cardiopulmonary tamwe<Circulatory
arrest, is a sudden stop in effective blood cirbottadue to the failure of
the heart to contract effectively or at all.cardiac arrest is different
from (but may be caused by) a myocardial infarction (aka heart attack),
where blood flow to the muscle of the heart is impaired. It is different
from congestive heart failure, where circulation is substandard, but the
heart is still pumping sufficient blood to sustain life.

Arrested blood circulation prevents delivery of ggpand _glucosdo
the body. Lack of oxygen and glucose to the bramses_loss of
consciousnessvhich then results in abnormal or absent bregttBmnain
injury is likely to happen if cardiac arrest goegraated for more than
five minutes. For the best chance of survival aedrological recovery
immediate treatment is important. Cardiac arreatnsedical emergency
that, in certain situations, is potentially revblsi if treated early.
Unexpected cardiac arrest can lead to death witimites: this is called
sudden cardiac deat(SCD). The treatment for cardiac arrest is
immediate _defibrillationif a "shockable" rhythm is present, while
cardiopulmonary resuscitatio(CPR) is used to provide circulatory
support and/or to induce a "shockable" rhythm.

3.1.1 Classification

Clinicians classify cardiac arrest into "shockablggrsus "non—
shockable", as determined by the E@(gthm. This refers to whether a
particular class of cardiac dysrhythmgtreatable using defibrillation
The two "shockable" rhythms are ventricular filaiibn and pulseless
ventricular tachycardiavhile the two "non-shockable" rhythms are
asystoleand_pulseless electrical activity

3.1.2 Signsand Symptoms

Cardiac arrest is sometimes preceded by certainp®yns such as
fainting, fatigue, blackouts, dizziness, chest paimortness of breath,
weakness, and vomiting. The arrest may also ocdbrne warning.

When the arrest occurs, the most obvious signsabaturrence will be
the lack of a palpable pulse in the person expeingnt (since the heart
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has ceased to contract, the usual indicationssotantraction such a
pulse will no longer be detectable). Certain typkegrompt intervention
can often reverse a cardiac arrest, but withouh satervention the
event will almost always lead to death. In certaases, it is an expected
outcome of a serious illness where death is exgecte

Also, as a result of inadequate cerebral perfysibe patient will
quickly become_unconscioand will have stopped breathing. The main
diagnostic criterion to diagnose a cardiac arremt ppposed to
respiratory arrestvhich shares many of the same features) is lack of
circulationn however, there are a number of ways of deterrgiims.
Near-death experiencese reported by 10-20% of people who survived
cardiac arrest.

3.1.3 Causes

Coronary heart disease is the leading cause ofesuddrdiac arrest.
Many other cardiac and non-cardiac conditions miscease one's risk.

Coronary artery disease

Approximately 60-70% of SCD is related to coronameart disease
Among adults, ischemic heart diseas¢he predominant cause of arrest
with 30% of people at autopsshowing signs of recent _myocardial
infarction

Non-ischemic heart disease

A number of other cardiac abnormalities can inaethe risk of SCD
including cardiomyopathycardiac rhythm disturbancelypertensive
heart diseasend_congestive heart failure a group of military recruits
aged 18-35, cardiac anomalies accounted for 51%asés of SCD,
while in 35% of cases the cause remained unknowndellying
pathology included coronary artery abnormalit{®@d%), myocarditis
(20%), and _hypertrophic cardiomyopath}t3%). Congestive heart
failure increases the risk of SCD fivefold.

Many additional conduction abnormalities exist thktce one at higher
risk for cardiac arrest. For instance, long QT sgntk, a condition

often mentioned in young people's deaths, occumeof every 5000
to 7000 newborns and is estimated to be responfbl8000 deaths
each year compared to the approximately 300,000iazaiarrests seen
by emergency services. These conditions are aidracf the overall

deaths related to cardiac arrest but representitcamsl which may be
detected prior to arrest and may be treatable.
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Non-cardiac

About 35% of SCDs are not caused by a heart camdifihe most
common non-cardiac causes are traumbleeding (such as
gastrointestinal bleedingaortic rupture or intracranial hemorrhape
overdose drowningand pulmonary embolismCardiac arrest can also

be caused by poisoning (for example, by the strigertain jellyfish.

Risk factors

The risk factors for SCD are similar to those ofocary heart disease
and include_smokindack of physical exercis@besity and_diabetesas
well as family history

3.1.4 Diagnosis

Cardiac arrest is synonymous with clinical deathcardiac arrest is

usually diagnosed clinically by the absence of Bguln many cases
lack of carotid pulses the _gold standartbr diagnosing cardiac arrest,
but lack of a pulse (particularly in the periphgoalses) may result from

other conditions (e.g. shogkor simply an error on the part of the
rescuer. Studies have shown that rescuers ofter makistake when

checking the carotid pulse in an emergency, whedtier are healthcare
professionals or lay persons.

Owing to the inaccuracy in this method of diagnos@mne bodies such
as the European Resuscitation Council (ERC) havengghasised its
importance. The Resuscitation Council (UK), in lin&h the ERC's
recommendations and those of the American Hearbdasgon, have
suggested that the technique should be used onlyhdsalthcare
professionals with specific training and expertiged even then that it
should be viewed in conjunction with other indigatsuch as agonal

respiration

Various other methods for detecting circulation éndbeen proposed.
Guidelines following the 2000 International Liaisddommittee on
Resuscitation (ILCOR) recommendations were for uess to look for
"signs of circulation”, but not specifically the Ilpe. These signs
included coughing, gasping, colour, twitching anovement. However,
in face of evidence that these guidelines werefect@fe, the current
recommendation of ILCOR is that cardiac arrest khbe diagnosed in
all casualties who are unconscious and not bregtionmally.

3.1.5 Prevention

With positive outcomes following cardiac arrestikaly, an effort has
been spent in finding effective strategies to pnéwardiac arrest. With
the prime causes of cardiac arrest being ischegad ldisease=fforts to
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promote a_healthy dieexercise and_smoking cessaticare important.
For people at risk of heart disease, measures asidhlood pressure
control, cholesterol lowering, and other medico-therapeutic
interventions are used.

Codeteams

In medical parlance, cardiac arrest is referreasta "code" or a "crash".
This typically refers to "code blue" on the hosbémergency code#\
dramatic drop in vital sign measurements is reteteeas "coding" or
"crashing", though coding is usually used whenesguits in cardiac
arrest, while crashing might not. Treatment fordac arrest is
sometimes referred to as "calling a code".

Extensive research has shown that patients in geneards often
deteriorate for several hours or an even day befomardiac arrest
occurs. This has been attributed to a lack of kedgé and skill
amongst ward-based staff, in particular a failue d¢arry out
measurement of the respiratory raténich is often the major predictor
of a deterioratiomnd can often change up to 48 hours prior to aaard
arrest. In response to this, many hospitals novwe hagreased training
for ward-based staff. A number of "early warningstems also exist
which aim to quantify the risk which patients artech deterioration
based on their vital sigrend thus provide a guide to staff. In addition,
specialist staff are being utilised more effecyvel augment the work
already being done at ward level. These include:

. Crash teams (or code teams) - These are desigrsisdti
members with particular expertise in resuscitatutmo are called
to the scene of all arrests within the hospitalisThsually
involves a specialised cart of equipment (includidibrillator)
and drugs called a "crash cast "crash trolley".

. Medical emergency teams - These teams respond lto al
emergencies, with the aim of treating the patienthe acute
phase of their illness in order to prevent a cardiaest.

. Critical care outreach - As well as providing tlegvéces of the
other two types of team, these teams are also megpe for
educating non-specialist staff. In addition, theyphto facilitate
transfers between intensive care/high dependendg and the
general hospital wards. This is particularly impotf as many
studies have shown that a significant percentageatients
discharged from critical care environments quicklgteriorate
and are re-admitted; the outreach team offers stigpoward
staff to prevent this from happening.

In some medical facilities, the resuscitation teaay purposely respond
slowly to a patient in cardiac arrest, a practinewn as "slow code or
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may fake the response altogether for the sakeeopétient's family, a
practice known as "show code". This is generallpedéor patients for
whom performing CPR will have no medical bene8uch practices are
ethically controversial and are banned in someglictions.

I mplantable cardioverter defibrillators

A technologically based intervention to preventttier cardiac arrest
episodes is the use of an implantable cardioveébrillator (ICD).
This device is implanted in the patient and actarasstant defibrillator
in the event of arrhythmia. Note that standalonBdC@lo not have any
pacemaker functions, but they can be combined aviplacemakerand
modern versions also have advanced features suahntagchycardic
pacing as well as synchronized cardioversiamrecent study by Birnie
et al. at the University of Ottawa Heart Institines demonstrated that
ICDs are underused in both the United States andadz An
accompanying editorial by Simpson explores somehef economic,
geographic, social and political reasons for tRiatients who are most
likely to benefit from the placement of an ICD dh®se with severe
ischemic cardiomyopathywith systolic ejection fractions less than
30%).

3.1.6 Management

Sudden cardiac arrest may be treated via attempesascitationThis

is usually carried out based upon basic life supgBt.S)/advanced
cardiac life supporfACLS), pediatric advanced life suppdRALS) or

neonatal resuscitation progrgiMRP) guidelines.

Cardiopulmonary resuscitation

Cardiopulmonary resuscitatiofCPR) is an important part of the
management of cardiac arrest. It is recommendedittte started as
soon as possible and interrupted as little as plessThe component of
CPR which seems to make the greatest differenceost cases is the
chest compressionsCorrectly performed bystander CPR has been
shown to increase survival; however, it is perfaidmeless than 30% of
out of hospital arrests as of 2007. If high-qualifyR has not resulted in
return of spontaneous circulation and the persbeat rhythm is in
asystole discontinuing CPR and pronouncing the personathdes
reasonable after 20 minutes. Exceptions to thisudec those with
hypothermiaor who have _drowned.onger durations of CPR may be
reasonable in those who have cardiac arrest whit@spital.

Tracheal intubatiorhas not been found to improve survival rates in
cardiac arrest and in the prehospital environmeayt worsen it. A 2009
study found that_assisted ventilatiomay worsen outcomes over
placement of an oral airwayith passive oxygen delivery.
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CPR which involves only chest compressions resultsthe same
outcomes as standard CPR for those who have gtmeandiac arrest
due to heart issues. A 2013 review found some acel¢hat mechanical
chest compressions (as performed by a machind)edrer than manual
chest compressions while a 2011 and 2012 reviewsidered the

evidence insufficient. It is unclear if a few mieatof CPR before
defibrillation results in different outcomes thannmediate defibrillation.

Defibrillation

Shockable and non—-shockable causes of cardiad areeased on the
presence or absence of ventricular fibrillation pulseless ventricular
tachycardia The shockable rhythms are treated with CPR and
defibrillation. In addition, there is increasingeu®f public access
defibrillation. This involves placing automated extal defibrillatorsin
public places, and training staff in these areas km use them. This
allows defibrillation to take place prior to therigal of emergency
services and has been shown to lead to increasmttes of survival.
Some defibrillators even provide feedback on thaligu of CPR
compressions, encouraging the lay rescuer to ghespatient's chest
hard enough to circulate blood. In addition, it bagn shown that those
who have arrests in remote locations have worseoawts following
cardiac arrest.

Medications

Medications, while included in guidelines, have reshown not to
improve survival to hospital discharge followingt@i-hospital cardiac
arrest. This includes the use of epinephriageopine and_amiodarone
Vasopressiroverall does not improve or worsen outcomes bt Ingaof
benefit in those with asystokespecially if used early. Epinephrine does
appear to improve short-term outcomes such_asnrettispontaneous
circulation some of the lack of long-term benefit may be Balato
delays in epinephrine use.

The 2010 guidelines from the American Heart Asdamano longer
contain the association's previous recommendatomising atropine in
pulseless electrical activitgnd _asystolelue to the lack of evidence for
its use. Evidence is insufficient for lidocaine dammiodarone may be
considered in those who continue in ventricularhyaardia or
ventricular fibrillation despite defibrillation. Thrombolyticswhen used
generally may cause harm but may be of benefithiosd with a
pulmonary embolisnas the cause of arrest.
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Targeted temper ature management

Cooling a person after cardiac arrest who has @wnedf spontaneous
circulation (ROSC) but no return of consciousn@sproves outcomes.
This procedure is called targeted temperature n&anegt(previously

known as therapeutic hypothermia). People are &jlgicooled for a 24-
hour period, with a target temperature of 32—-34(9C-93 °F). Death
rates in the hypothermia group are 35% lower thmmhose with no
temperature management. Complications are genenallygreater in
those who receive this therapy.

A November 2013 trial found that actively coolirgd temperature of
36 °C (97 °F) results in the same outcomes as 3®1CF). This may
be because preventing feyveather than the hypothermia itself, is more
important. Other possible reasons could be the lontge of >8 hours
needed to cool in the 33 °C group and the very hagl of bystander of
CPR compared to usual international rates. Eaviesus later cooling
may result in better outcomes. A trial that cooladthe ambulance,
however, found no difference compared to startiogling in-hospital.
A registry database found poor neurological outcanceeased by 8%
with each five-minute delay in initiating TH and by % for every 30-
minute delay in time to target temperature.

Do not resuscitate

Some people choose to avoid aggressive measutke anhd of life. A
do not resuscitaterder (DNR) in the form of an_advance health care
directive makes it clear that in the event of cardiac arrést person
does not wish to receive cardiopulmonary resusorat

3.2 Cardiac (Heart) Attack

A heart attack is the death of, or damage to, pathe heart muscle
because the supply of blood to the heart muscéeverely reduced or
stopped or an acute attack known as coronary thosimbwhich is a
blockage of the flow of blood to the heart, caulbga clot in a coronary
artery. Though the attack is sudden, it is theltefislowly developing

hardening process of the coronary arteries whichkmwn as

Artheriosclerosis. Artheriosclerosis is the causemost heart attacks
and the accompanying chest pain known as anginamseclhe arterial

wall becomes rough and narrow due to fatty depegiish harden into
patches along the inner lining of the arteries. 1Aod clot may be

formed as a result of the narrowing and block cké&rthus leading to
less flow of blood to the heart. This results t@mettack otherwise
called coronary thrombosis or coronary occlusion.

Most heart attacks are the end result of yearsleftsbut progressive
coronary artery diseas@hich can be prevented in many people. A heart
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attack often is the first symptom of coronary artdisease. According
to the American Heart Association, 63% of women d8&oc of men
who died suddenly of coronary artery disease had pnevious
symptoms. Heart attacks also are called myocairdeictions (MIs).

A heart attack occurs when one or more of the amomrteries that
supply blood to the heart are completely blocked lalood to the heart
muscle is cut off. The blockage usually is causgatherosclerosjghe
build-up of plaque in the artery walls, and/or byblmod clot in a
coronary artery. Sometimes, a healthy or atherostatecoronary artery
has a spasm and the blood flow to part of the he=ateases or stops.
Why this happens is unclear, but it can result lreart attack.

About half of all heart attack victims wait at leaso hours before
seeking help. This increases their chance of sudbsath or being
disabled. The longer the artery remains blockedndua heart attack,
the more damage will be done to the heart. If thedsupply is cut off

severely or for a long time, muscle cells suffeeversible injury and
die. This can cause the patient to die. That is wWhg important to

recognize the signs of a heart attack and seekpiraradical attention
at the nearest hospital with 24-hour emergencyiaarchre. About one-
fifth of all heart attacks are silent, that is, thetim does not know one
has occurred. Although the victim feels no paient heart attacks still
can damage the heart. The outcome of a heart ataokdepends on
where the blockage is, whether the heart rhythndisgurbed, and
whether another coronary artery supply blood td geat of the heart.
Blockages in the left coronary artery usually agerserious than in the
right coronary artery. Blockages that cause any#irhia, an irregular
heartbeat, can cause sudden death.

3.2.1 Causesand Symptoms

Heart attacks generally are caused by severe ayrargery disease.
Most heart attacks are caused by blood dluds form on atherosclerotic
plaque. This blocks a coronary artery from suppyaxygen-rich blood

to part of the heart. Several major and contrilgutisk factors increase
the risk of developing coronary artery disease. &ahthese can be
changed and some cannot. People with more riskriaare more likely

to develop coronary artery disease.

Major risk factors
Major risk factors significantly increase the risk coronary artery
disease. Those which cannot be changed are:

. Heredity. People whose parents have coronary adisgase are

more likely to develop it. African Americans als@ at increased
risk, due to their higher rate of severe hypertmmgian whites.
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. Sex. Men under the age of 60 years of age are Iiketg to have
heart attacks than women of the same age.
. Age. Men over the age of 45 and women over theodds are

considered at risk. Older people (those over 6&naore likely to
die of a heart attack. Older women are twice aslfiko die
within a few weeks of a heart attack as a man. Thay be
because of other co-existing medical problems.

Major risk factors that can be changed are:

. Smoking Smoking greatly increases both the chance of
developing coronary artery disease and the chahdgiimg from
it. Smokers have two to four times the risk of rsmnekers of
sudden cardiac deadnd are more than twice as likely to have a
heart attack. They also are more likely to die witlin hour of a
heart attack. Second-hand smoke also may incresse r

. High cholesterol. Cholesterol is a soft, waxy sabsé that is
produced by the body, as well as obtained froomgdbods such
as meat, eggs, and other animal products. Chobédtrel is
affected by age, sex, heredity, and diet. Risk e¥etbping
coronary artery disease increases as blood chaledtevels
increase. When combined with other factors, thk& igseven
greater. Total cholesterol of 240 mg/dL and ovesgsoa high
risk, and 200-239 mg/dL a borderline high risk. LDL
cholesterol, high risk starts at 130-159 mg/dL, edejing on
other risk factors. HDL (healthy cholesterol) camvér or raise
the coronary risk also.

. High blood pressure. High blood pressure makesh#aet work
harder, and over time, weakens it. It increasesrigleof heart
attack, _stroke kidney failure, and congestive heart failur®
blood pressure of 140 over 90 or above is consideigh. As the
numbers increase, high blood pressure goes froge Stamild)
to Stage 4 (very severe). When combined with opesihoking,
high cholesterol, or diabetes, the risk of heatackt or stroke
Increases several times.

. Lack of physical activity. This increases the risk coronary
artery disease. Even modest physical activity reebeial if done
regularly.

. Use of certain drugs or supplements. Extreme causi@advised

in the use of the herbal supplement ephedra. Thelasment,
which was marketed for weight loss and to improveletic
performance, was found to contribute to heart &itaeizure,
stoke and death.

. In April 2003, the U.S. Food and Drug Administoati(FDA)
investigating controlling or banning the substance.
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While it was once believed that hormone replacdntieerapy

(HRT) helped prevent heart disease in women, eelalipical

trial called the Women's Health Initiative foune thpposite to be
true. In 2003, the FDA began requiring manufacigrHRT to

place warnings on the box listing adverse effedtesirogen,
including increased risk of heart attack, stroke &itood clots.
The labels also must mention that HRT should noused as a
preventive medicine for heart disease.

Contributing risk factors

Contributing risk factors have been linked to caemynartery disease, but
their significance or prevalence cannot always lEmaehstrated.
Contributing risk factors are:

Diabetes mellitus. The risk of developing coronariery disease
Is seriously increased for diabetics. More than 8if%liabetics
die of some type of heart or blood vessel disease.

Obesity Excess weight increases the strain on the heait a
increases the risk of developing coronary artepgease, even if
no other risk factors are present. Obesity increds®h blood
pressure and blood cholesterol and can lead t@tiab

Stressand anger. Some scientists believe that stresaragel can
contribute to the development of coronary artesedse. Stress,
the mental and physical reaction to life's irrttag and
challenges, increases the heart rate and bloodyressand can
injure the lining of the arteries. Evidence shovmsttanger
increases the risk of dying from heart disease i@ode than
doubles the risk of having a heart attack righérafin episode of
anger.

Rheumatoid arthritisn women. A report released in 2003 noted
that women with rheumatoid arthritis have a highgk of heart
attach than those without the condition. The reasanost likely
the inflammation arthritis causes.

More than 60% of heart attack victims experienaa@pms before the
heart attack occurs. These sometimes occur daygeeks before the
heart attack. Sometimes, people do not recognisesyimptoms of a
heart attack or are in denial that they are hawimgg Symptoms are:

Uncomfortable pressure, fullness, squeezing, ar pathe center
of the chest. This lasts more than a few minutesxay go away
and return.

Pain that spreads to the shoulders, neck, or arms.

Chest discomfort accompanied by lightheadednessitirfg,
sweating, nausea, or shortness of breath
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All these symptoms do not occur with every heatdckt Sometimes,
symptoms disappear and then reappear. A person amyhof these
symptoms should immediately call an emergency eesarvice or be
driven to the nearest hospital with a 24-hour @dcare unit,
whichever is quicker.

3.2.2 Treatment/M anagement

Heart attacks are treated with cardiopulmonary sesation (CPR)
when necessary to start and keep the patient longadnd his heart
beating. Additional treatment can include close naoimg, electric
shock, drug therapy, re-vascularization procedurpsycutaneous
transluminal coronary angioplasiyd coronary artery bypass surgery.
Upon arrival at the hospital, the patient is clgsehonitored. An
electrical-shock device, a defibrillator, may bedito restore a normal
rhythm if the heartbeat is fluttering uncontrollabDxygen often is used
to ease the heart's workload or to help victimsefere heart attack
breathe easier. If oxygen is used within hoursheflieart attack, it may
help limit damage to the heart.

Drugs to stabilise the patient and limit damagethie heart include
thrombolytics, aspirin, anticoagulants, painkilleesxd tranquilizers,
beta-blockers, ace-inhibitors, nitrates, rhythnbgtang drugs, and
diuretics. Drugs that limit damage to the heartkaanmly if given within
a few hours of the heart attack. Thrombolytic drtigs break up blood
clots and enable oxygen-rich blood to flow througk blocked artery
increase the patient's chance of survival if gi@ersoon as possible after
the heart attack. Thrombolytics given within a feaurs after a heart
attack are the most effective. Injected intravehqughese include
anisoylated plasminogen streptokinase activatorptexn(APSAC) or
anistreplase (Eminase), recombinant tissue-typsnpleogen activator
(r-tPA, Retevase, or Activase), and streptokinasBtreptase,
Kabikinase).

To prevent additional heart attacks, aspaimd an anticoagulant drug
often follow the thrombolytic drug. These prevestwblood clots from
forming and existing blood clots from growing. Asdagulant drugs
help prevent the blood from clotting. The most camnnanticoagulants
are heparin and warfarin. Heparin is given intraesty while the
patient is in the hospital. Warfarin, taken oralbften is given later.
Aspirin helps to prevent the dissolved blood clivtsn reforming. To
relieve pain, a nitroglycerine tablet taken undee tongue may be
given. If the pain continues, morphine sulfate magy prescribed.
Tranquilizers such as diazepam (Valium) and algeamqAtivan) may
be prescribed to lessen the trauma of a hearkattac
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To slow down the heart rate and give the heartamod to heal, beta-
blockers often are given intravenously right aftex heart attack. These
can also help prevent sometimes fatal ventricuibarilltion. Beta-
blockers include atenolol (Tenormin), metoprolobfessor), nadolol,
pindolol (Visken), propranolol (Inderal), and timbl (Blocadren).
Nitrates, a type of vasodilator, also are givehtigfter a heart attack to
help improve the delivery of blood to the heart &ate heart failure
symptoms. Nitrates include isosorbide mononitréwed(r), isosorbide
dinitrate (Isordil, Sorbitrate), and nitroglyceKiNitrostat).

When a heart attack causes an abnormal heart-dehythmia drugs
may be given to restore the heart's normal rhytiiimese include:
amiodarone (Cordarone), atropine, bretylium, disapyde (Norpace),
lidocaine (Xylocaine), procainamide (Procan), pfepane (Rythmol),
propranolol (Inderal), quinidine, and sotalol (B®tee). Angiotensin-
converting enzyme (ACE) inhibitors reduce the tasise against which
the heart beats and are used to manage and piex@ntfailure. They
are used to treat heart attack patients whoseshéarhot pump well or
who have symptoms of heart failure.

Taken orally, they include Altace, Capoten, LotensMonopril,
Prinivil, Vasotec, and Zestril. Angiotensin recaptdockers, such as
losartan (Cozaar) may substitute. Diuretaan help get rid of excess
fluids that sometimes accumulate when the hearhas pumping
effectively. Usually taken orally, they cause tloely to dispose of fluids
through urination. Common diuretics include: bumeta (Bumex),
chlorthalidone (Hygroton), chlorothiazide (Diurifyrosemide (Lasix),

, Symptoms recur in only about three or four peroémpatients per year.
Five years after bypass surgery, survival expegté©0%, at 10 years
it is about 80%, at 15 years it is about 55%, an@0ayears it is about
40%. hydrochlorothiazide (HydroDIRUIL, Esidrix), ispnolactone
(Aldactone), and triamterene (Dyrenium).

Percutaneous transluminal coronary angioplasty em@nary artery
bypass surgery are invasive revascularisation proes that open
blocked coronary arteries and improve blood floey usually are
performed only on patients for whom clot-dissolvolrgigs do not work,
or who have poor exercis#ress tests, poor left ventricular function, or
ischemia Generally, angioplasty is performed before corpratery
bypass surgery. Percutaneous transluminal coraragipplasty, usually
called coronary angioplasty, is a non-surgical edore in which a
catheter (a tiny plastic tube) tipped with a baflas threaded from a
blood vessel in the thigh or arm into the blocke®rg. The balloon is
inflated and compresses the plaque to enlargeltoel lvessel and open
the blocked artery. The balloon is then deflatedl] #he catheter is
removed. Coronary angioplasty is performed in gltalsand generally
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requires a two-day stay. It is successful about @9%he time. For one
third of patients, the artery narrows again witsiR months after the
procedure. The procedure can be repeated. It ssitegsive and less
expensive than coronary artery bypass surgery.

In coronary artery bypass surgery, called bypasgesy, a detour is
built around the coronary artery blockage with alty leg or chest
wall artery or vein. The healthy vein then suppbeggen-rich blood to
the heart. Bypass surgery is major surgery appatgpfor patients with
blockages in two or three major coronary arteriesaverely narrowed
left main coronary arteries, as well as those waeemot responded to
other treatments. It is performed in a hospitalarngeneral anesthesia
using a heart-lung machine to support the patidnkevihe healthy vein
Is attached to the coronary artery. About 70% diepés who have
bypass surgery experience full relief from angiaout 20% experience
partial relief. There are several experimental isatgprocedures for
unblocking coronary arteries under study includiaiterectomywhere
the surgeon shaves off and removes strips of pléaque the blocked
artery; laser angioplasty, where a catheter withasar tip is inserted to
burn or break down the plaque; and insertion ofetamcoil called a
stent that can be implanted permanently to kedpckéd artery open.

3.2.3 Prevention

Many heart attacks can be prevented through ahyebifiéstyle, which
can reduce the risk of developing coronary artesgabke. For patients
who have already had a heart attack, a healthgtyie and carefully
following doctor's orders can prevent another hedtack. A heart
healthy lifestyle includes eating right, regularemise, maintaining a
healthy weight, no smoking, moderate drinking, riegal drugs,
controlling hypertension, and managing stress.

A healthy diet includes a variety of foods that w in fat (especially
saturated fat), low in cholesterol, and high irefibplenty of fruits and
vegetables; and limited sodium. Some foods areifovat but high in
cholesterol, and some are low in cholesterol bgh Im fat. Saturated fat
raises cholesterol, and, in excessive amountagcieases the amount of
the proteins in blood that form blood clots. Polyaturated and
monounsaturated fats are relatively good for thartheFat should
comprise no more than 30 percent of total dailpmes. Cholesterol, a
waxy, lipid-like substance, comes from eating foedsh as meat, eggs,
and other animal products. It also is producedealiver. Soluble fiber
can help lower cholesterol. Cholesterol shouldibgtéd to about 300
mg per day. Many popular lipid-lowering drugs casduce LDL-
cholesterol by an average of 25-30% when combingd & low-fat,
low-cholesterol diet. Fruits and vegetables aré it fiber, vitamins
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and _mineralsThey are also low calorie and nearly fat freetaiin C

and beta-carotene, found in many fruits and vedgdalkeep LDL-

cholesterol from turning into a form that damagesonary arteries.
Excess sodium can increase the risk of high bloogsgure. Many
processed foods contain large amounts of sodium¢hwihould be
limited to a daily intake of 2,400 mg—about the ammin a teaspoon of
salt.

The "Food Guide" Pyramid developed by the U.S. Depents of
Agriculture and Health and Human Services providasy to follow
guidelines for daily heart-healthy eating: six tb 4ervings of bread,
cereal, rice, and pasta; three to five servingsegfetables; two to four
servings of fruit; two to three servings of millogurt, and cheese; and
two to three servings of meat, poultry, fish, deahs, eggs, and nuts.
Fats, oils, and sweets should be used sparinglyulReaerobic exercise
can lower blood pressure, help control weight, amcrease HDL
("good") cholesterol. It may keep the blood vesseisre flexible.
Moderate intensity aerobic exercise lasting abdutn@nutes four or
more times per week is recommended for maximum thieaalth,
according to the Centers for Disease Control areldfition and the
American College of Sports Medicine. Three 10-menexercise periods
also are beneficial. Aerobic exercise—activitieschsuas walking,
jogging, and cycling—uses the large muscle grouqasfarces the body
to use oxygen more efficiently. It also can incluEleeryday activities
such as active gardening, climbing stairs, or bhnisisework.

Maintaining a desirable body weight also is impott&bout one-fourth
of all Americans are overweight, and nearly ondkeare obese,
according to the Surgeon General's Report on Mutriand Health.
People who are 20% or more over their ideal bodyghtehave an
increased risk of developing coronary artery diseassing weight can
help reduce total and LDL cholesterol, reduce ydgtides, and boost
relative levels of HDL cholesterol. It also may ued blood pressure.
Smoking has many adverse effects on the heamcieases the heart
rate, constricts major arteries, and can creaggutar heartbeats. It also
raises blood pressure, contributes to the developnoé plaque,
increases the formation of blood clots, and caudesd platelets to
cluster and impede blood flow. Heart damage cabgesinoking can be
repaired by quitting—even heavy smokers can retarheart health.
Several studies have shown that ex-smokers facsatime risk of heart
disease as non-smokers within five to 10 yearsuatfiag.

Drinking should be done in moderation. Modest comstion of alcohol
can actually protect against coronary artery disedhis is believed to
be because alcohol raises HDL cholesterol leveie American Heart
Association defines moderate consumption as oneeoahalcohol per

117



PHS 403 ACCIDENT AND EMERGENCY

day—roughly one cocktail, one 8-ounce glass of woregwo 12-ounce
glasses of beer. A study released in 2003 repdhat risk of heart
attack in men was reduced 30% to 35 % if they drankerate amounts
of alcoholic beverages three or four times a wdaksome people,
however, moderate drinking can increase risk factor heart disease,
such as raising blood pressure. Excessive drinkiradways bad for the
heart. It usually raises blood pressure and casopdhe heart and cause
abnormal heart rhythms or even heart failure. dledyugs, like cocaine
can seriously harm the heart and should never ld. udigh blood
pressure, one of the most common and seriousadctkrs for coronary
artery disease, can be completely controlled throlifgstyle changes
and medication. People with moderate hypertensiay tme able to
control it through lifestyle changes such as reggisodium and fat,
exercising regularly, managing stress, quitting lemmp and drinking
alcohol in moderation. If these changes do not wankl for people with
severe hypertension, there are eight types of dhajsprovide effective
treatment.

Stress management means controlling mental andgathysactions to
life's irritations and challenges. Techniques farnteolling stress
include: taking life more slowly, spending time ilamily and friends,
thinking positively, getting enough sleep, exergysi and practicing
relaxation techniques. Daily aspirin therapy hasnberoven to help
prevent blood clots associated with atherosclerdsislso can prevent
heart attacks from recurring, prevent heart attdcks being fatal, and
lower the risk of strokes.

3.3 Stroke (Cerebrovascular Accident)

Cerebrovascular Accident (CVA) or stroke, is a gehderm that
describes injury or death of brain tissue usuallg ¢o interruption of
cerebral blood flow from either Ischaemic or Haerhagic lesions,
(when the blood supply to a part of the brain isaff this impairs the
function s of certain nerves within the brain afsbampairsthe body
functions controlled by the nerve. The effects rhayslight orsevere).
These lesions are commonly secondary to artherosicledisease,
hypertension, or both. The patient tends to expede sudden loss of
consciousness followed by paralysis.

This may be caused by hemorrhage into the brasndisan embolus in
the cerebral blood vessels, or thrombus formatat occludes arterial
supply to the brain. Additionally, a rupture of amtery causing
hemorrhage, usually in the subarachnoid space, czarse stroke.
Strokes are the third most common cause of deathjramiddle-aged
and older patients, are a frequent cause of disabllhey are divided
into two broad categories:
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0] Infarction (Ischemic or Cerebral Thrombosis@Iot Stroke): An
infarction occurs when the blood supply to a limifgortion of
the brain is inadequate and death of nervous tideliews.
Infarction may be caused by an embolism or by bleedsel
occlusion due to atherosclerosis (thrombus). Eméi usually
small clots arising from diseased blood vessels the
neck(carotid) or from clots originating in the heaAtrial
fibrillation often causes atrial dilation, a presor to the
formation of clots. Other types of emboli that maguse
occlusion in cerebral blood vessels are air, tutissue, and fat.

(i)  Hemorrhage: Hemorrhages are usually categdras being either
intracerebral or subarachnoid. Onset is often sudae marked
by a severe headache and stiff neck. Most intraaran
hemorrhages occur in the hypertensive patient whesmall
vessel deep within the brain tissue ruptures. Sudbevoid
hemorrhages most often result from congenital bloedsel
abnormalities or from head trauma. The congenltabamalities
are known as aneurysms (weakened vessels) anibegt®rus
malformations (collections of abnormal blood veskel
Aneurysms tend to be on the surface and may heagermto
the brain tissue or the subarachnoid space. Axtenious
malformations may be within the brain, subarachrepdce or
both.

Hemorrhage inside the brain often tears and segmnabrmal brain
tissue. The release of the blood into the cavit@®aining spinal fluid
within the brain may paralyse vital centers. If théood in the
subarachnoid space impairs drainage of cerebrddpird it may cause
a rise in the intracranial pressure. Herniatiomffusion) of brain tissue
through a narrow opening in the skull may then ockuinfarction, the
tissue that has died will swell, causing furthemdge to nearby tissue,
which only has a marginal blood supply. If swellisgevere, herniation
may result.

Clinical presentation of a stroke

Symptoms of a patient who has experienced a stoke&epend upon
the area of the brain damaged. Those areas comraffelsted are the
motor, speech, and sensory centers. The onsetmopteyns will be
acute, and the patient may experience unconsciesisne

There may be stertorous breathing (laborious bregtaccompanied by
snoring) due to paralysis of a portion of the gqudlate. Respiratory
expiration may be puffs of air out of the cheeksl anouth. The
patient’s pupils may be unequal with larger pupil the side of the
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hemorrhage. Paralysis will usually involve one sfl¢he face, one arm,
and one leg. The eyes often will be turned awaynftbe side of the
body paralysis. The patient’'s skin may be cool alainmy. Speech
disturbances, aphasia, also may be noted. Pretigpdactors that
possibly contribute to the stroke include; hypesten, diabetes,
abnormal blood lipid levels, oral contraceptivegkle disease, and
some cardiac dysrhythmias.

Distinguishing transient ischemic attack (TIAS)

Some patients may have small emboli that causesiénainstroke-like
symptoms known as TIAs, or Transient Ischemic Attakhese emboli
temporarily interfere with the blood supply to theain, producing
symptoms of neurological deficit. These symptomg tagt for only a
few minutes or for several hours. After the attablk, patient will show
no evidence of residual brain or neurological daendde patient who
experiences a TIA may, however, be a candidatarioeventual CVA.
The onset of a transient ischemic attack is usuabiyupt, with the
patient experiencing giddiness or a light-headeta@on. The specific
signs and symptoms depend upon the area of the difaicted.

Prevention

Given the disease burden of strokes, prevensoan important public
health concern.Primary preventioiis less effective than secondary
prevention (as judged by the number needed to teegirevent one
stroke per year). Recent guidelines detail the eagd for primary
prevention in stroke. In those who are otherwisalthg, aspirin does
not appear beneficial and thus is not recommenidepeople who have
had a myocardial infarction or those with a higinde@aascular risk, it
provides some protection against a first stroke.tHase who have
previously had a stroke, treatment with medicatisash as_aspirin
clopidogrel and dipyridamolemay be beneficial. The U.S. Preventive
Services Task ForcdUSPSTF) recommends against screenfog
carotid artery stenosia those without symptoms.

Risk factors

The most important modifiable risk factors for &&oare high blood
pressure and atrial fibrillation (although magné&udf this effect is
small: the evidence from the Medical Research Cibtnials is that 833
patients have to be treated for 1 year to prevew siroke. Other
modifiable risk factors include high blood cholestelevels, diabetes
mellitus, cigarette smoking (active and passivegavy _alcohol
consumptionand drug use, lack of physical activitybesity processed
red meatonsumption and unhealthy diet. Alcohol use cquitlispose
to ischemic stroke, and intracerebral and suba@dhimemorrhage via
multiple mechanisms (for example via hypertensiatmnial fibrillation,

rebound _thrombocytosisand platelet aggregationand _clotting
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disturbances). Drugs, most commonly amphetaminescanaine, can
induce stroke through damage to the blood vesselsa brain and/or
acute hypertension.

No high-quality studies have shown the effectivenek interventions
aimed at weight reduction, promotion of regular reise, reducing
alcohol consumption or smoking cessatibionetheless, given the large
body of circumstantial evidence, best medical mansnt for stroke
includes advice on diet, exercise, smoking andhalcase Medication

or drug therapyis the most common method of stroke prevention;
carotid endarterectomgan be a useful surgical method of preventing
stroke.

Blood pressure

Hypertension(high blood pressure) accounts for 35-50% of strogk.
Blood pressure reduction of 10 mmHg systolic or BHg diastolic
reduces the risk of stroke by ~40%. Lowering blpodssure has been
conclusively shown to prevent both ischemic and drehagic strokes.
It is equally important in secondary preventionek\patients older than
80 years and those with isolated systolic hyper@ndenefit from
antihypertensive therapy. The available evidencesdwot show large
differences in stroke prevention between antihyesive drugs —
therefore, other factors such as protection agagiker forms of
cardiovascular disease and cost should be condidéne routine use of
beta-blockerdollowing a stroke or TIA has not been shown tsutein
benefits.

Blood lipids

High cholesterol levels have been inconsistentlpgoeisited with
(ischemic) strokeStatinshave been shown to reduce the risk of stroke
by about 15%. Since earlier meta-analyses of dipielrlowering drugs
did not show a decreased risk, statins might etkeit effect through
mechanisms other than their lipid-lowering effects.

Diabetes mellitus

Diabetes mellitusncreases the risk of stroke by two to three times
While intensive blood sugar control has been shoovmeduce small
blood vessel complications such as kidney dan@gk damage to the
retina of the eyat has not been shown to reduce large blood vessel
complications such as stroke.

Anticoagulation drugs

Oral anticoagulants such as warfahave been the mainstay of stroke
prevention for over 50 years. However, severalisgitiave shown that
aspirin and antiplatelet drugs are highly effective secondary
preventionafter a stroke or transient ischemic attack. Lovges of
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aspirin (for example 75-150 mg) are as effectivligh doses but have
fewer side effects; the lowest effective dose ramaunknown.
Thienopyridines (clopidogre] ticlopiding "might be slightly more
effective” than aspirin and have a decreased riskjastrointestinal
bleeding but are more expensive. Their exact role remains
controversial.

Ticlopidine is associated with higher rates_of skash diarrhea low
blood neutrophil countand _thrombotic thrombocytopenic purpura
Dipyridamole can be added to aspirin therapy to provide a small
additional benefit, even though headache is a camside effect. Low-
dose aspirin is also effective for stroke prevemtiafter having a
myocardial infarction. Those with atrial fibrillath have a 5% a year
risk of stroke, and this risk is higher in thosethwwvalvular atrial
fibrillation. Depending on the stroke risk, antigogation with
medications such as warfaram aspirin is useful for prevention. Except
in people with atrial fibrillation, oral anticoaguitsare not advised for
stroke prevention —any benefit is offset by blegdisk. In primary
prevention however, antiplatelet drugs did not oeduhe risk of
iIschemic stroke but increased the risk of majoediieg. Further studies
are needed to investigate a possible protectivecetif aspirin against
ischemic stroke in women.

Surgery

Carotid endarterectomygr carotid_angioplastgan be used to remove
atherosclerotic narrowing (stenosis) of the caraidery There is
evidence supporting this procedure in selectedsc&sedarterectomy for
a significant stenosis has been shown to be usgefile prevention of
further strokes in those who have already had d@wrotid artery
stenting has not been shown to be equally useaileffts are selected
for surgery based on age, gender, degree of sggntsie since
symptoms and patients' preferences. Surgery is affistent when not
delayed too long —the risk of recurrent stroke ipadient who has a
50% or greater stenosis is up to 20% after fivesdaut endarterectomy
reduces this risk to around 5%. The number of mioces needed to
cure one patient was five for early surgery (withwo weeks after the
initial stroke), but 125 if delayed longer than&eks.

Screening for carotid artery narrowing has not b&ewn to be a useful
screeningest in the general population. Studies of sutgidarvention

for carotid artery stenosis without symptoms havews1 only a small
decrease in the risk of stroke. To be beneficied, dcomplication rate of
the surgery should be kept below 4%. Even then,1fad surgeries,
fivepatients will benefit by avoiding stroke, threell develop stroke
despite surgery, three will develop stroke or die tb the surgery itself,
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and 89 will remain stroke-free but would also halee so without
intervention.

Diet

Nutrition, specifically the Mediterranean-style tliras the potential for
decreasing the risk of having a stroke by more thalf. It does not
appear that lowering levels of homocystewh folic acid affects the
risk of stroke.

Women

A number of specific recommendations have been nfadevomen
including taking aspirin after the 11th week of gmancy if there is a
history of previous chronic high blood pressure &ad#ling blood
pressure medications during pregnancy if the blpeebsure is greater
than 150 mmHg systolic or greater than 100 mmHgtdie. In those
who have previously had preeclampsther risk factors should be
treated more aggressively.

Previousstrokeor TIA

Keeping blood pressure below 140/90 mmHg is reconci®e.
Anticoagulation can prevent recurrent ischemick&so Among people
with nonvalvular atrial fibrillation, anticoagulath can reduce stroke by
60% while antiplatelet agents can reduce strok&®¥%. However, a
recent meta-analysis suggests harm from anti-catigal started early
after an embolic stroke. Stroke prevention treatr@natrial fibrillation

Is determined according to the CHADS/CHADS2 systéihe most
widely used anticoagulant to prevent thromboembstiioke in patients
with nonvalvular atrial fibrillation is the oral egt warfarinwhile a
number of newer agents including dabigateae alternatives which do
not require_prothrombin timenonitoring. Anticoagulants, when used
following stroke, should not be stopped for deptalcedures. If studies
show carotid stenosis, and the person has residungition in the
affected side, carotid endarterectomy (surgicalonahof the stenosis)
may decrease the risk of recurrence if performpdihaafter stroke.

M anagement

I schemic stroke: Definitive therapy is aimed at removing the blookag
by breaking the clot down _(thrombolysisor by removing it
mechanically (thrombectony The philosophical premise underlying
the importance of rapid stroke intervention wasstaliised aslime is
Brain! in the early 1990s. Years later, that same ided,rapid cerebral
blood flow restoration results in fewer brain cetlying, has been
proved and quantified.
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Tight blood sugar control in the first few hoursedonot improve
outcomes and may cause harm. High blood pressatedsot typically
lowered as this has not been found to be helBfl.

Thrombolysis

Thrombolysis such as with Recombinant Tissue Plasminogen &iciv
(RTPA), in acute ischemic stroke, when given witlimee hours of
symptom onset results in an overall benefit of Mith respect to living
without disability. It does not, however, improvleances of survival.
Benefit is greater the earlier it is used. Betw#wae and four and a half
hours the effects are less clear. A 2014 reviewdoa 5% increase in
the number of people living without disability dirée to six months;
however, there was a 2% increased risk of deatharshort termAfter
four and a half hours thrombolysis worsens outcornibese benefits or
lack of benefits occurred regardless of the agehef person treated.
There is no reliable way to determine who will haae intracranial
hemorrhage post treatment versus who will not.

Its use is endorsed by the American Heart Associabnd the
American Academy of Neurologgs the recommended treatment for
acute stroke within three hours of onset of symgtasilong as there are
not other contraindications (such as abnormal lalnes, high blood
pressure, or recent surgery). This position for TiBAased upon the
findings of two studies by one group of investigatavhich showed that
TPA improves the chances for a good neurologicatamue. When
administered within the first three hours thromisedy improves
functional outcome without affecting mortality. 664of people with
large strokes developed substantial brain hemoerlagga complication
from being given TPA thus part of the reason far@ased short-term
mortality. Additionally, the American Academy of Engency Medicine
states that objective evidence regarding the e&fficasafety, and
applicability of TPA for acute ischemic stroke msufficient to warrant
its classification as standard of cahetra-arterial fibrinolysis where a
catheter is passed up an artery into the brain thedmedication is
injected at the site of thrombosis, has been fdonidnprove outcomes
in people with acute ischemic stroke.

Hemicraniectomy

Large territory strokes can cause significant braivelling with
secondary brain injury in surrounding tissue. Thisenomenon is
mainly encountered in strokes of the middle celledmtary territory and
is also called "malignant cerebral infarction" besa it carries a dismal
prognosis. Relief of the pressure may be attempiddmedication, but
some require_hemicraniectomthe temporary surgical removal of the
skull on one side of the head. This decreasesiskef death, although

124



PHS 403 MODULE 4

some more people survive with disability who wouwtdherwise have
died.

Hemorrhagic stroke

People with_intracerebral hemorrhageyuire _neurosurgicatvaluation

to detect and treat the cause of the bleedingpudfin many may not
need surgery. Anticoagulants and antithromboticsy kn treating

ischemic stroke, can make bleeding worse. Peomenmnitored for

changes in the level of consciousness, and thewdbpressure, blood
sugar, and oxygenation are kept at optimum levels.

Stroke unit

Ideally, people who have had a stroke are admitieal "stroke unit", a
ward or dedicated area in hospital staffed by ruesel therapists with
experience in stroke treatment. It has been shtvanhpeople admitted
to a stroke unit have a higher chance of survithmgn those admitted
elsewhere in hospital, even if they are being céoethy doctors without
experience in stroke. When an acute stroke is steppdy history and
physical examination, the goal of early assessn®ti determine the
cause. Treatment varies according to the underlyange of the stroke,
thromboembolic (ischemic) or hemorrhagic.

Rehabilitation

Stroke rehabilitations the process by which those with disabling stk
undergo treatment to help them return to normalds much as possible
by regaining and relearning the skills of everytlamg. It also aims to
help the survivor understand and adapt to diffies|tprevent secondary
complications and educate family members to play@porting role.

A rehabilitation team is usually multidisciplinags it involves staff
with different skills working together to help tipatient. These include
physicians trained in rehabilitation medicine, idal pharmacists
nursing staff, _physiotherapistccupational therapistsspeech and
language therapistsand _orthotists Some teams may also include
psychologistsand social workerssince at least one third of the people
manifest _post stroke depressiowalidated instruments such as the
Barthel scalemay be used to assess the likelihood of a strekerg
being able to manage at home with or without suppobsequent to
discharge from hospital.

Good nursing careés fundamental in maintaining_skin careeding,
hydration, positioning, and monitoring vital sigasch as temperature,
pulse, and blood pressure. Stroke rehabilitationginge almost
immediately. For most people with stroke, physithérapy (PT),
occupational therapfOT) and speech-language pathold§yP) are the
cornerstones of the rehabilitation process. Oftesistive technology
such as_wheelchairswalkers and canes may be beneficial. Many

125



PHS 403 ACCIDENT AND EMERGENCY

mobility problems can be improved by the use ofl@ri&ot orthoses
PT and OT have overlapping areas of expertise; iem@T focuses on
joint range of motion and strength by performingereises and re-
learning functional tasks such as bed mobilityngfarring, walking and
other gross motor functions. Physiotherapists c&o avork with
patients to improve awareness and use of the hegigplside.
Rehabilitation involves working on the ability torooluce strong
movements or the ability to perform tasks usingnmar patterns.
Emphasis is often concentrated on functional tasic patient’'s goals.
One example physiotherapists employ to promote mdéarning
involves _constraint-induced movement thera@hrough continuous
practice the patient relearns to use and adagteheplegic limb during
functional activities to create lasting permandrdrges. OT is involved
in training to help relearn everyday activities wmoas the Activities of
daily living (ADLs) such as eating, drinking, dressing, bathoapking,
reading and writing and toileting. _Speech and language therapy
appropriate for patients with the speech produatiisorders; dysarthria
and _apraxia of speegclaphasia cognitive-communication impairments
and/or_dysphagigroblems with swallowing).

Patients may have particular problems, such _ashdygsg which can
cause swallowed material to pass into the lungs e _aspiration
pneumonia The condition may improve with time, but in thmerim, a
nasogastric tubenay be inserted, enabling liquid food to be given
directly into the stomach. If swallowing is stileemed unsafe, then a
percutaneous endoscopic gastrostdPiG) tube is passed and this can
remain indefinitely.

Treatment of spasticity related to stroke often olags early
mobilisations, commonly performed by a physiothestapcombined
with elongation of spastic muscles and sustaineetcsting through
various positioning. Gaining initial improvement iange of motion is
often achieved through rhythmic rotational patteassociated with the
affected limb. After full range has been achieveditlie therapist, the
limb should be positioned in the lengthened pasgito prevent against
further contractures, skin breakdown, and disugeefimb with the use
of splints or other tools to stabilise the joinoI€ in the form of ice
wraps or ice packs have been proven to briefly gedspasticity by
temporarily dampening neural firing rates. Ele@tistimulationto the
antagonist muscles or vibrations has also beenwgbkdome success.

Stroke rehabilitatiorshould be started as quickly as possible andastn |
anywhere from a few days to over a year. Most retdifunction is seen
in the first few months, and then improvement fati§ with the
"window" considered officially by U.S. stateehabilitation units and
others to be closed after six months, with littleasce of further
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improvement. However, patients have been known daticue to
improve for years, regaining and strengtheningitasl like writing,
walking, running, and talking. Daily rehabilitatioexercises should
continue to be part of the stroke patient's rout@®emplete recovery is
unusual but not impossible and most patients wilprove to some
extent: proper diet and exercise are known to tredforain to recover.

Some current and future therapy methods includeuge of virtual
reality and video games for rehabilitation. These formsebfbilitation
offer potential for motivating patients to perfospecific therapy tasks
that many other forms do not. Many clinics and ltaép are adopting
the use of these off-the-shelf devices for exer@seial interaction and
rehabilitation because they are affordable, acbkessind can be used
within the clinic and home.

Other novel non-invasive rehabilitation methods aterently being
developed to augment physical therapy to improveéomfunction of
stroke patients, such as Transcranial Magnetic Uition (TMS) and
Transcranial Direct-Current StimulatigiiDCS)and robotic therapies
A stroke can also reduce people's general fitriRegluced fitness can
reduce capacity for rehabilitation as well as gahkealth. A systematic
review found that there are inadequate long-terta daout the effects
of exercise and training on death, dependence #sabitity after a
stroke. However, cardiorespiratory training addedvalking programs
in rehabilitation can improve speed, tolerance iad@pendence during
walking.

3.4 Chronic Cardiac (Heart) Failure

Heart Failure (HF), often used to meaiChronic Heart Failure
(CHF), occurs when the heagt unable to pump sufficiently to maintain
blood flow to meet the body's needs. The ter@sngestive Heart
Failure (CHF) or Congestive Cardiac Failure (CCF) are often used
interchangeably with chronic heart failure. Signad asymptoms
commonly include_shortness of breatxcessive tirednessand leg

swelling

The shortness of breath is usually worse with @ger while lying
down and_may wake the person at nightlimited ablity to exercise i
also a common feature. Common causes of heartrdaiinclude
coronary artery diseasecluding a previous myocardial infarctignear
attack), _high blood pressuyratrial fibrillation, valvular heart disease
excess alcohol usenfection and_cardiomyopathgf an unknown caus
These cause heart failure by changing either thectste or the
functioning of the heart. There are two main typekeart failureheart
failure due to left ventricular dysfunction andheart failure with normal
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ejection fractiondepending on if the ability of the left ventricte
contract is affected, or the heart's ability t@relThe severity of disea
is usually graded by the degree of problems witrege!

Heart failure is not the same as myocardial infanc{in which part ¢
cardiac arres{in which blood flow stops altogetheQther disease
similar to heart failure include obesitgidney failure liver problemsar
The condition is diagnosed based on the histoth@symptoms and
confirmation by echocardiographyBlood testselectrocardiographye
be useful to determine the underlying cause.Treatmepends on tt
diseaseln people with chronic stable mild heart failunesatment cor
modifications such as stopping smokinghysical exercise and di
medications.In those with heart failure due to left ventricutbysfuncti
enzyme inhibitorsor angiotensin receptor blockea$ong withbeta b
For those with severe disease, aldosterone anttgom hydralazing
Diuretics are useful for preventing fluid retention. Sometimelej
implanted device such as a pacemakesr an implantable carc
recommendedn some moderate or severe cases cardiac resymsdiron
suggestedor cardiac contractility modulatiomay be of benefit.A v
occasionally a heart transplantly be recommended in those with <
measures. Heart Failure is a common, costly, @oténtially fat
countries, around 2% of adults have heart failume ia thoseover the
6—-10%. In the year after diagnosis the risk of destibout 35% after
10% each year. This is similar to the risks witmwanber of types
Kingdom the disease isdhreason for 5% of emergency hospital
been known since ancient times with the Eberspgmommenting on

34.1 Signsand Symptoms

Heart failure symptoms are traditionally and somatdrbitrarily divi
sided, recogniag that the left and right ventricles of the hesuppl
circulation. However, heart failure is not excludiv backward fai
circulation which drains to the ventricle). Thene several other exc
division of heart failure symptoms. Additionallyhet most commor
failure is left-sidedheart failure. The result is that patients comm
signs and symptoms.

L eft-sided failure

Common respiratory signs are increased rate ofttirgpand increase
specific signs of respiratory distress). Ralesrackles, heard initially
severe, throughout the lung fields suggest the |dpugent of pulmc
alveol)). Cyanosisvhich suggests severe hypoxemia, is a late sign
edema. Additional signs indicating left ventricufaiure include a le
(which occurs if the heart is enlarged) and a galtythm(additional
as a marker of increased blood flow, or increas@@d-cardiac pressur
Heart murmursmay indicate the presence of valvular heart diseaif

128



PHS 403 MODULE 4

stenosi} or as a result (e.g. mitral regurgitatjcof the heart failureB:
ventricle causes congestion of the lungs' bloodelss and so the s
respiratory in nature Backward failure can be subdd into failure
ventricle or both within the left circuit. The patit will havedyspne
exertion and in severe cases, dyspnea at reskeaiog breathles
orthopneaoccurs. It is often measured in the number dow# requil
in orthopneathe patient may resort to sleeping while sittipg Anothe
Is paroxysmal nocturnal dyspnea sudden nighttime attack of s
several hours after going to sleep. Easy fatiggbdnd exercise in
complaints related to respiratory compromise."Gardiasthméa o
Compromise of left ventriculaforward function may result in s\
circulation such as dizzinessonfusionand cool extremities at rest.

Right-sided failure

Physical examination may reveal pitting periph@déma ascitesand
venous pressuris frequently assessed asnarker of fluid status, w
eliciting hepatojugular refluxIf the right ventricular pressure is in
may be present, signifying the compensatory iner@asontraction st
the right ventricle leads to congestion of systeroapillaries. Tt
accumulation in the body. This causes swelling urnie (termedoeri
and usially affects the dependent parts of the body {icausing foot
who are standing up, and saceglema in people who are predomi
(frequent nighttime urination) may occur when fléitdm the legs is |
while lying down at night. In progressively severases, ascited
abdominal cavity causing swelling) and liver en&rgnt may
congestion may result in impaired liver functi@nd jaundice and e
of decreased blood clotting) may occur.

Biventricular failure

Dullness of the lung fields to finger pession and reduced breath s
may suggest the development of a pleural effudlioid collection in
chest wall). Though it can occur in isolated leftrightsided heart fa
biventricular failure because pleural veins draipiboth the syste
systems. When unilateral, effusions are often rsyed.

3.4.2 Causes

Congestive heart failure

Heart failure may also occur in situations of "hmltput,” (termed Hic
where the ventricular systolimnction is normal but the heart ca
augmentation of blood volume. This can occur inrlma situation (
renal diseases, chronic severe anemé&iberi(vitamin By/thiamine (
Paget's diseasarteriovenous fistulaer arteriovenous malformations.

The following risk factors occur:
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Ischemic heart disease 62%

Cigarette smoking 16%

Hypertension (high blood pressure) 10%

Obesity 8%

Diabetes 3%

Valvular heart disease 2%(much higher in oldemutetpns)

M anagement

Treatment focuses on improving the symptoms andepteng theprogr
Reversible causes of the heart failure also nedzktaddressed (eg:
anaemia, Thyrotoxicosis, arrhythmia, hypotension). Treatnse
pharmacological modalities, and occasionathrious forms of device
transplantation.

Acute decompensation

In Acute Decompensated Heart FailyaDHF), the immediate goal is
to re-establish adequate perfusion and oxygen efglito end organs.
This entails ensuring that airway, breathing, anctutation are

adequate. Immediate treatments usually involve soamabination of
vasodilators such as nitroglycerin, diuretics sashfurosemide, and
possibly Non -Invasive Positive Pressure Ventila{idIPPV).

Chronic management

The goals of treatment for people with chronic hdaiure are the
prolongation of life, the prevention of acute depamsation and the
reduction of symptoms, allowing for greater acyivit

Heart failure can result from a variety of condiso In considering
therapeutic options, it is important to first exddureversible causes,
including thyroid diseaseanemia chronic _tachycardjaalcohol abuse
hypertensiorand dysfunction of one or more heart valves

Treatment of the underlying cause is usually thst fapproach in
treating heart failure. However, in the majority cases, either no
primary cause is found, or treatment of the primeayse does not
restore normal heart function. In these cases, vetady medicaland
device treatment strategies exist which can provide fgant
improvement in outcomes, including the relief oflnptoms, exercise
tolerance, and a decrease in the likelihood of itaiggationor death.

Lifestyle

Behavioral modification is a primary consideratiarany chronic heart
failure management program, with dietary guidelireggarding fluidand
saltintake being of particular importance.
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Exercise should be encouraged and tailored to sudfividual
capabilities. The inclusion of regular physical dioning as part of a
cardiac rehabilitation program can significantlypirove quality of life
and reduce the risk of hospital admission for woirsg symptoms
however there is no evidence for a reduction intahidy rates as a result
of exercise. Furthermore, it is not clear whethes evidence can be
extended to people with Heart Failure with PresgiiZgection Fraction
(HFPEF) or to those whose exercise regimen takasepéntirely at
home.Home visits and regular monitoring at heart failokeics reduce
the need for hospitalization and improve life expacy.

Medication

First-line therapy for people with heart failureedto reduced systolic
function should include _angiotensin-Converting Eney (ACE)

inhibitors (ACE-I) or Angiotensin Receptor Blocke(®RBs). Use of
medicines from this class are associated with imguiosurvival and
quality of life in people with heart failure. Besalrenergic blocking
agentybeta blockers) also form part of the first lifareatment, adding
to the improvement in symptoms and mortalgyovided by ACE-

I/ARB. The mortality benefits of beta blockers iagple with systolic
dysfunction who also have Atrial FibrillatiqAF) is more limited than
in those who do not have AF. If the ejection fratis not diminished
(HFPEF), the benefits of beta blockers is more rade decrease in
mortality has been observed but reduction in hakmtimission for
uncontrolled symptoms has not been observed. Implpewho are
intolerant of ACE-I and ARBs or who have signifitamenal

dysfunction, the use of combined hydralazine amahg-acting nitrate,
such as isosorbide dinitrate, are an effectiverradté/e. This regimen
has been shown to reduce mortality in people witbhdenate heart
failure. It is especially beneficial in African-Ameans (AA). In AAs

who are symptomatic, hydralazine and isosorbidérdte (H+I) can be
added to ACE-I or ARBs.

In people with markedly reduced ejection fractidhe use of an
aldosterone antagonist, in addition to beta blackend ACE-I, can
improve symptoms and reduce mortality. Second-dings for CHF do
not confer a mortality benefit. Digitalis one such drug. Its narrow
therapeutic window, high degree of toxicity, and tailure of multiple
trials to show a mortality benefit have reduced nide in clinical
practice. It is now used in only a small numbepebdple with refractory
symptoms, who are in atrial fibrillation and/or whwave chronic
hypotension Diuretics have been a mainstay of treatment rieatinent
of fluid accumulation, and include diuretics classsuch as loop
diuretics, _thiazide-like diuretjc and _potassium-sparing diuretic
Although widely used, evidence on their efficacyd aafetyis limited,
except for spironolactone antagonists. A recenth@oe review found
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that in small studies, the use of diuretics appkdeehave improved
mortality in individuals with heart failure. Howavehe extent to which
these results can be extrapolated to a generallggapuis unclear due
to the small number of participants in the citeddsts. Anemiais an
independent factor in mortality in people with ammheart failure. The
treatment of anemia significantly improves quabftylife for those with
heart failure, often with a reduction in severitf the NYHA
classification, and also improves mortality ratéhe latest European
guidelines (2012) recommend screening for ironeikefit anemia and
treatinventricular tachycardjawith parenteral iroif anemia is found.

Minimally invasive therapies

In people with severe cardiomyopathy (left ventiaciejection fraction
below 35%), or in those with recurrent VT or mahgh arrhythmias,
treatment with an_Automatic Implantable Cardioveriefibrillator
(AICD) is indicated to reduce the risk of severée-threatening
arrhythmias. The AICD does not improve symptomsreduce the
incidence of malignant arrhythmias, but does redowetality from
those arrhythmias, often in conjunction with amhgthmic medications.
In people with left ventricular ejection (LVEF) lo#¢ 35%, the
incidence of (VT) or_sudden cardiac deaghhigh enough to warrant
AICD placement. Its use is therefore recommendedARA/ACC
guidelines.

Cardiac Contractility ModulatiofCCM) is a_treatmenfior people with

moderate to severe left ventriculgystolic heart failure (NYHA class
[I=IV)) which enhances both the strength of ventricutartr@actionand

the heart’'s pumping capacity. The CCM mechanismbased on
stimulation of the cardiac muscle by Non-Excitaté&tectrical Signals
(NES), which are delivered by a pacemaldez device. CCM is
particularly suitable for the treatment of heartui@ with normal QRS
complex duration (120 ms or less) and has been demordtiate
improve the symptoms, quality of life and exerdiskerance. CCM is
approved for use in Europe, but not currently intN@merica.

About one third of people with LVEBelow 35% have markedly altered
conduction to the ventricles, resulting in dyssyocdous depolarization
of the right and left ventricles. This is espegiglfoblematic in people
with left bundle branch block (blockage of one bk ttwo primary
conducting fiber bundles that originates at theebaft the heart and
carries depolarising impulses to the left ventjicldsing a special
pacing algorithm, biventricular cardiac resynchsation therapyCRT)
can initiate a normal sequence of ventricular dapsdtion.

In people with LVEF below 35% and prolonged QR&ation on ECG
(LBBB or QRS of 150 ms or more) there is an improeat in
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symptoms and mortality when CRT is added to stahdaedical
therapy. However, in the two thirds of people wiihprolonged QRS
duration, CRT may actually be harmful.

Surgical therapies

People with the most severe heart failure may bedidates for
Ventricular Assist Device/AD). VADs have commonly been used as
a bridge to heart transplantation but have beed us@me recently as a
destination treatment for advanced heart failunesélect cases, heart
transplantatiorcan be considered. While this may resolve thelprob
associated with heart failure, the person must irgélgeremain on an
Immunosuppressive regimen to prevent rejection,clvhas its own
significant downsides. A major limitation of thissatment option is the
scarcity of hearts available for transplantation.

Palliative care

People with CHF often have significant symptomghsas shortness of
breath and chest pain. Both palliative care andickgy are trying to
get palliative care involved earlier in the coundepatients with heart
failure, and some would argue any patient with NYElass Ill CHF
should have a palliative care referral. Palliate@e can not only
provide symptom management, but also assist witvarazed care
planning, goals of care in the case of a signiticketline, and making
sure the patient has a medical power of attoared/discussed his or her
wishes with this individual. Without transplantatjoheart failure may
not be reversible and cardiac function typicallyed@rates with time.
The growing number of patients with Stage IV hdaitture (intractable
symptoms of fatigue, shortness of breath or chast pt rest despite
optimal medical therapy) should be considered faltigiive care or
hospice, according to American College of Cardiglégnerican Heart
Association guidelines.

4.0 CONCLUSION

In this unit, you have learned what heart attackdiac arrest, stroke
and chronic heart failure is and all their clinickatures and
management. You should at this point be able tondefach condition
and explain its management.

50 SUMMARY

This unit has focused on the definition of heata@k, cardiac arrest,
stroke and chronic heart attack. You should alscabke to refer to
further readings on the unit.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Define the term heart attack and cardiac arrestatV\diare the
differences?

2. Cerebrovascular accident has two major broad cagsgdName
them and discuss any one of your choice.

3. Discuss fully the management and treatment of dbriweart
failure

4. Give guidelines on how to avoid stroke.

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

This unit will help you acquire basic understandafignemorrhage and
how to apply pressure in bleeding control pointstdge we do this, an
overview of the objectives below will serve as &gu

20 OBJECTIVES
At the end of this unit, you should be able to:

define the term hemorrhage

describe the major three types of hemorrhage
identify bleeding control points

management of hemorrhage.

3.0 MAIN CONTENT
3.1 Definition of Hemorrhage

Hemorrhage is the escape of blood from the cirowatsystem.
Bleeding, technically known as haemorrhaging orniaehaging , is
blood escaping from the circulatory system. Blegdican occur
internally, where blood leaks from blood vesselsida the body, or
externally, either through a natural opening sustha mouth, nose, ear,
urethra, vagina or anus, or through a break irskiie Hypovolemia is a
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massive decrease in blood volume, and death byssixeeloss of blood
Is referred to asxsaguination.

3.1.1 Types of Hemorrhage

Arterial hemorrhage: This is evident as bright red blood
coming from the wound which spurts and can be @@fu
Arteries most commonly involved are those in tharheorain,
kidney, small intestine and lower limbs.

Venous Hemorrhage: This is a steady flow of dark, brick-red blood, it
may also be profuse.

Capillary Hemorrhage: This is the general oozing of blood which is
usually not serious and is usually controlled.

3.1.2 Classification

Hemorrhaging is broken down into four classes bg #hmerican
College of Surgeons' advanced trauma life SUp@art.S).

. Class | hemorrhage involves up to 15% of blood volume. There
is typically no change in vital signs and fluid ussitationis not
usually necessary.

. Class Il hemorrhage involves 15-30% of total blood volume. A
patient is often tachycardic (rapid heart -beathva narrowing
of the difference between the systoland _diastolic blood
pressures. The body attempts to compensate witlpheeal
vasoconstrictionSkin may start to look pale and be cool to the
touch. The patient may exhibit slight changes irhaweor.
Volume resuscitation with crystalloids_ (Saline dimn or
Lactated Ringer's solutiyms all that is typically required. Blood
transfusionis not typically required.

. Class 111 hemorrhage involves loss of 30-40% of circulating
blood volume. The patient's blood pressdreps, the heart rate
increases, peripheral hypoperfusion (shpduch as_capillary
refill worsens, and the mental status worsens. Fluidcéation
with crystalloid and blood transfusion are usuakcessary.

. Class 1V hemorrhage involves loss of >40% of circulating
blood volume. The limit of the body's compensatisnreached
and aggressive resuscitation is required to preseath.

This system is basically the same as used in thging} of
hypovolemic shock Individuals in excellent physical and
cardiovascularshape may have more effective compensatory
mechanisms before experiencing cardiovascular ps#laThese
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patients may look deceptively stable, with minidarangements
in vital signs, while having poor peripheral pertus Elderly
patients or those with chronic medical conditiorsyrhave less
tolerance to blood loss, less ability to compensaitel may take
medications such as betablockers that can potignbaint the
cardiovascular response. Care must be taken iagbessment of

these patients.

3.1.3 World Health Organisation

The World Health Organisatiomade a standardised grading scale to

measure the severity of bleeding:

Grade 0 no bleeding
Grade 1 petechiddleeding
Grade 2 mild blood loss (clinically significant)
Grade 3 gross blood loss, requires transfusiore(sgv
debilitating blood loss, retinal or cerebral asateml witt
Grade 4 :
fatality.
Origin
. Mouth
0 Hematemesis vomiting fresh blood
0 Hemoptysis- coughing up blood from the lungs
. Anus
0 Hematochezia rectal blood
. Urinary tract

(o]

Hematuria— blood in the urine from urinary bleeding

. Upper head

(0]
(0]

. Lungs

(o]

Intracranial hemorrhage bleeding in the skull.

Cerebral hemorrhage a type of intracranial hemorrhage,
bleeding within the brain tissue itself.

Intracerebral hemorrhagebleeding in the brain caused by
the rupture of a blood vessel within the head. Skse
hemorrhagic stroke

Subarachnoid hemorrha@®&AH) implies the presence of
blood within the subarachnoid spdcem some pathologic
process. The common medical use of the term SAétgef
to the non-traumatic types of hemorrhages, usifadgn
rupture of a berry aneurysm or arteriovenous maiéiion
(AVM). The scope of this article is limited to tlees
nontraumatic hemorrhages.

Pulmonary hemorrhage

. Gynecologic
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0 Vaginal bleeding
= Postpartum hemorrhage
= Breakthrough bleeding
0 Ovarianbleeding. This is a potentially catastrophic and not
so rare complication among lean patients with pgitic
ovary syndromeindergoing transvaginal oocyte retrieval
. Gastrointestinal

) Upper gastrointestinal bleed
0 Lower gastrointestinal bleed
0 Occultgastrointestinal bleed
(0]

3.1.4 Causes

Bleeding arises due to a traumatic injury, undedymedical condition,
or a combination.

Traumatic injury
Traumatic bleeding is caused by some type of injihere are different
types of woundsvhich may cause traumatic bleeding. These include:

. Abrasion- Also called a graze, this is caused by trangvacsion
of a foreign object against the skin, and usualbed not
penetrate below the epidermis

. Excoriation - In common with Abrasion, this is caused by
mechanical destruction of the skin, although italiguhas an
underlying medical cause

. Hematoma- Caused by damage to a blood vessel that in turn
causes blood to collect under the skin.
. Laceration- Irregular wound caused by blunt impact to sisiue

overlying hard tissue or tearing such as in chritibiln some
instances, this can also be used to describe &monc

. Incision - A cut into a body tissue or organ, such as kgape)
made during surgery.

. Puncture_wound Caused by an object that penetrated the skin
and underlying layers, such as a nail, needle ibe kn

. Contusion- Also known as a bruise, this is a blunt trauma
damaging tissue under the

. Crushing Injuries - Caused by a great or extremeuannof force

applied over a period of time. The extent of a lomg injury may
not immediately present itself.

. Ballistic trauma- Caused by a projectile weapon such as a
firearm. This may include two external wounds (grand exit)
and a contiguous wound between the two
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The pattern of injury, evaluation and treatmentl| wiary with the
mechanism of the injury. Blunt trauma causes inpigya shock effect;
delivering energy over an area. Wounds are oftenh st@ight and
unbroken skin may hide significant injury surfacé the skin.
Penetrating trauma follows the course of the iousi device. As the
energy is applied in a more focused fashion, iumeg less energy to
cause significant injury. Any body organ, includingne and brain, can
be injured and bleed. Bleeding may not be readigaaent; internal
organs such as the liver, kidney and spleen magdblmto the
abdominal cavity. The only apparent signs may caeviie blood loss.
Bleeding from a bodily orifice, such as the rectumose, or ears may
signal internal bleeding, but cannot be relied upBleeding from a
medical proceduralso falls into this category.

Medical condition

'‘Medical bleeding' denotes hemorrhage as a resulinounderlying
medical condition (i.e. causes of bleeding that raoe directly due to
trauma). Blood can escape from blood vesasls result of three basic
patterns of injury:

Intravascular changeschanges of the blood within vessels (¢.blood
pressure| clotting factor$

. Intramural changes changes arising within the walls of blood
vessels (e.g. aneurysyassectionsAVMs, vasculitide$
. Extravascular changes - changes arising outsidedbi@ssels

(e.g._H pyloriinfection, brain abscesBrain tumoy

The underlying scientific basis for blood clottimgnd hemostasis is
discussed in detail in the articles, Coaqgulatibemostasiand related
articles. The discussion here is limited to the c@mm practical aspects
of blood clot formation which manifest as bleediri@gertain medical
conditions can also make patients susceptible ¢edohg. These are
conditions that affect the normal "hemostatic” fimes of the body.
Hemostasisnvolves several components. The main componentseo
hemostatic system include platelatsd the coagulatiosystem.
Plateletsare small blood components that form a plug in Ibhesod
vessel wall that stops bleeding. Platelets alsadywe a variety of
substances that stimulate the production of a b&batd

One of the most common causes of increased bleedikgs exposure
to non-steroidal anti-inflammatory dru@sr "NSAIDs"). The prototype
for these drugs is aspirin, which inhibits the prottbn of thromboxane.
NSAIDs inhibit the activation of plateletand thereby increase the risk
of bleeding. The effect of aspirin is irreversiblleerefore, the inhibitory
effect of aspirin is present until the plateletvdhdeen replaced (about
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ten days). Other NSAIDs, such as "ibuprofen" (Motrand related
drugs, are reversible and therefore, the effegblatelets is not as long-
lived.

There are several named coagulation factors theataict in a complex
way to form blood clots, as discussed in the artioch _coagulation

Deficiencies of coagulation factors are associatid clinical bleeding.

For instance, deficiency of Factor VIl causes siasHemophilia A

while deficiencies of Factor IX cause "Christmasedise"(hemophilia
B). Antibodies to Factor VIII can also inactivateetiractor VII and
precipitate bleeding that is very difficult to coslt This is a rare
condition that is most likely to occur in older jeats and in those with
autoimmune diseases._von Willebrand diseage another common
bleeding disorder. It is caused by a deficiencgradibnormal function of
the "von Willebrand" factor, which is involved inapelet activation.

Deficiencies in other factors, such as factor XdH factor VIl are

occasionally seen, but may not be associated wiRre bleeding and
are not as commonly diagnosed.

In addition to NSAID-related bleeding, another commmcause of
bleeding is that related to the medication, wanfgfiCoumadin” and
others). This medication needs to be closely mosmitas the bleeding
risk can be markedly increased by interactions witier medications.
Warfarin acts by inhibiting the production of VitamK in the gut.
Vitamin K is required for the production of the ttiog factors, I, VII,
IX, and X in the liver. One of the most common @a&s®f warfarin-
related bleeding is taking antibiotics. The guttbaa make vitamin K
and are killed by antibiotics. This decreasesmiita K levels and
therefore the production of these clotting fact@sficiencies of platelet
function may require platelet transfusion whileidiehcies of clotting
factors may require transfusion of either freslzém plasmaor specific
clotting factors, such as Factor Vidr patients with hemophilia.

3.1.5 Bleeding Control Points

Temporal artery: This is to control bleeding frohe tscalp. Common

carotid artery: This is for bleeding from the nexid head, but one must
be careful not to occlude blood supply to the bnaimch can cause
unconsciousness. Facial artery: This is for blegfliom the front of the

face.

Subclavian artery: This is from the armpit and ¢hesl.

Brachial artery: This is from the arm.
Femoral artery: This is from the leg.
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3.1.6 Management of Hemor r hage Pressur e Points

Direct manual pressure over the wound with a gteliéssing with clean
cloth or handkerchief. This is usually adequatehi& control of mild

bleeding. Digital pressure can be applied at prespoint. The main
artery to the injured extremities which lies nelae skin and over the
bone is the second avenue of approach in the daritbdeeding.

3.1.7 Useof Tourniquet

A tourniquet is device for stopping the flow of btbthrough an artery,
typically by compressing a limb with a cord or tigfandage. The use of
tourniquet should only be in case of severe litedlening hemorrhage.
Tourniquet should be applied on the arm, hand @vbéhe elbow, on
the leg or below the groin. Tourniquet should csihsiff a flat band at
least 1 inch wide. Do not use a rope or twine asiiguet. Use neck-tie,
handkerchief, towel, scarf or belt. Place a pad d¢he artery and rope
several layers of clothes around the extremitiepfotection of the soft
tissue. Rope the tourniquet around the extremapmsdying a hall knot.
Place a stick or a rod or a stick and completektia. The tourniquet
must be tight enough to shut off arterial bloodvlo

Disadvantages of tour niquet

Compression inefficiency to stop arterial bloodaflallows the blood to
continue into the extremities, but block the venaaturn from the
extremities causing increased venous bleeding addcing greater
hemorrhage. Tourniquets are unstable. It may beeapio tightly, thus
causing cuts on the skin or injury to the nervemmscles tissue. It is
safe to leave tourniquet for 2-3 hours or until {hegtient is in the
emergency care room or with the physician.

4.0 CONCLUSION

This unit has exposed you to know what hemorrhageamnd you can
also state the types of hemorrhage and identify bleeding control
points. You should at this point be able to dischesmorrhage, and
classify it.

50 SUMMARY
This unit has defined hemorrhage as blood escdpiegding) from the
circulatory system. The classification has beentmead; as well the

pressure points to control hemorrhage and manadelmave been
discussed.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Explain in brief, the types of hemorrhage.

2. Mention five important uses of tourniquet ine tlzontrol of
hemorrhage.

3 Define hemorrhage and concisely discuss the esausf
hemorrhage.

7.0 REFERENCESFURTHER READING
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(http://lwww.who.int/topics/injuries /en).
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Blood Health Article, 2007.

Flud and Blood Resuscitation in Emergency Medicine; A
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1.0 INTRODUCTION

The emergency department and the EMS system are thewmost

common points of entry by disturbed persons inte thental health

system. There are several reasons for this. lBwst, the last years there
has been a trend to deinstitutionalize the menitdllyrhese patients,

formally confined to mental hos[pitals, now receieare through

community centers and other facilities. Second,stwuire abuse, a
major problem in our society, is a frequent causéeahavioural and

psychiatric crises. These patients are not genegaliolled in the mental
health system. They enter the health care systeongh EMS, either

seeking help or because of a drug or alcohol-rélateident or iliness.

20 OBJECTIVES

At the end of this unit, you should be able to:

o define the term behavioural emergency

) discuss the role of drugs and alcohol in behavicmaergencies.

o list physical problems that can be manifestatedosgchiatric
problems.
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3.0 MAIN CONTENT

3.1 Understanding Behavioural Emergencies

A behavioural emergency is an intrapsychic, envirental, situational,
or organic alteration that results in behavioutt danot be tolerated by
the patient or other members of society. It usuediguires immediate
attention.

I ntrapsychic causes

Intrapsychic causes of altered behaviour arise fpooblems within the
person. Such behaviour usually results from an ea@thge of an
underlying psychiatric condition. A wide range aghaviour can be
manifested. These include;

(@) Depression

(b)  Withdrawal

(c) Catatonia

(d) Violence

(e) Suicidal acts

() Homicidal acts

(g) Paranoid reactions

(h)  Phobias

0] Hysterical conversion

()] Disorientation and disorganisation.

In the field, behavioural emergencies resultingrfnotrapsychic causes
are less common that those resulting from othesegusuch as alcohol
or drug abuse.

I nter per sonal/environmental causes

Interpersonal and environmental causes of behaalio@emergencies
result from reactions to stimuli outside the persbhey often result
from overwhelming and stressful incidents, suclthasdeath of a loved
one, rape, or a disaster. The change in behavianrfiequently be
linked to a specific incident or series of incidenfThe range of
behaviour manifested is broad, and a patient’'siBpeaymptoms often
relate to the type of incident that precipitateenth

3.2 Organic Causes
An organic cause of altered behaviour results feodisturbance in the
patient’s physical or biochemical state. Such disinces include drugs,

alcohol, trauma, illness, and dementia. The argaebrain affected by
the disturbance determines the type of behavioangé;
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(a)

(b)

(€)

(d)

(e)

Alcohol abuse. Substance abuse is the pathological use of a
substance to thepoint that it significantly inteefe with a
person’s normal activities. Alcohol abuse, a comnpooblem,
often complicates an underlying medical or behawabu
condition. Alcohol is a CNS depressant, and alcealtoise should
be suspected in any patient who has a breath ddethanol,
slurred speech, or unsteady gait. Also, suspeohalan a person
who is slow to respond to questions. Evidence oemtalcohol
consumption often appears in the form of empty carisottles or
reports from friends or bystanders.

Drug abuse. Drug abuse can result from the frequent use of
either street or prescription drugs. Because ofidge variety of
drugs abused today and the wide variety of clingyahptoms,
the drug abuser is often much more difficult toleate than the
alcohol abuser. Assessment of the patient suspetwaig abuse
should include routine examination of abuse, sicprascription
bottless, drug paraphernalia , or needle tracke. Gé¢haviour of
the substance-abuse patient can include withdrasuatjdal or
homicidal actions, violent behaviour, or hysteria.

Trauma. Trauma can also result in altered behaviour. atares
factors include increased intracranial pressurecredsed
circulation to the brain, or hypoxia resulting frggoor perfusion.
Medical illnesses. Medical illnesses can hjave behavioural
manifestations too. The diabetic may exhibit comisslurred
speech, and unsteady gait, particularly with hypoghia.
Because of this, diabetics are occasionally thotgbe drunk. In
such cases, medical care may not be summoned cotiila
ensues. In addition to diabetics, various electeoiybalances
can result in a behaviour change such as confusiolgnce and
extreme anxiety.

Dementia. Dementia results from actual damage to brairscell
Signs of dementia often include impairment or loEsnemory,
impaired judgement, and confusion. These are aftenplicated
by poor eyesight and hearing. The onset of demestigsually
slow and gradual. Because dementia occurs mostidrely in
the elderly., it is often associated with agingni2atia can result
from organic brain syndrome, Alzheimer's dseas ,sinilar
conditions. Alzheimer's disease is a progressivgederative
disease that attacks the brain and results in m@gpamemory,
thinking, and behaviour. It affects approximatelyd 2nillion
American adults and is present in approximatelyp2tcent of
persons age 85 and older.
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3.3 Assessment of Behavioural Emergencies

A feeling of uncertainty often exists at the scesfea behavioural
emergency, creating great stress for paramedico#red public safety
personnel called to the incident. This uncertaiften stems from an
initial inability to determine the cause of thestsi Also, in the past,
paramedic education did not cover behavioural gmisl thoroughly,
leaving paramedics feeling unprepared. Even todbhgre are few
protocols to guide prehospital care of behavio@makergencies, since
these situations do not lend themselves to a sirettapproach.

Scene survey

Emergency medical providers may be injured at tleens of

behavioural emergencies . Therefore, before leattregvehicle, you

should evaluate the scene for possible dangernfealias cannot render
aid if they become victims. Unless you are adedyatained, avoid the
following;

A patient armed with a weapon
Riot scenes

Fire scenes

Hostage situations

Radioactive sites

Assessment

Perform primary and secondary assessments in aalditi gathering
information necessary for immediate managementifefthreatening
conditions. Sources of information should includeservation of the
patient, statements volunteered by the patiendramétion gained from
interviewing the patient, and information obtaindtbm family

members, bystanderss, and first responders. Aragsite approach to
assessment is critical. The information obtainezukhinclude:

Participating situation or problem

Patient’s current life situation

Patient’s recent medical and psychiatric history
Patient’'s past medical andpsychiatric history
Patient’'s mental status

Patient’s affect and physical signs

Patient’'s behaviour.
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From the assessment you should draw conclusionst dbe possible
cause of the behavioural change.

I nterviewing techniques

The interview is the most important part of assesshe behavioural
emergency patient. The interview should be organg&l logical. Use
of a normal checklist is not practical, however.l\Oshort interview’s
scope. Gather only information that is critical torehospital
management and transportation of the patient, sinkbe patient
volunteers more. The interview should be open-enaétiough both
direct and indirect questions may be asked. Allbgvpatient to take the
lead in the interview, unless you are afraid thegeatial information
will be lost or suspect that the patient is depdssminimally
responsive, or suicidal. If the patient is relunttéo answer certain
guestions, do not press, as the patient may witha@mpletel;y and
provide no information. Be prepared to spend wlatéwme is required
to obtain information. Exceptions include the patievhose physical
condition requires immediate transport or the patieho may endanger
himself, herself, or others. Above all do not makdgements about the
patient’s behaviour or answers.

The following guidelines will make your interviewsore effective:

(@) Remove the patient from the crisis situation, amdlugle the
disturbing person or objects.

(b) Communicate self-confidence as well as honesmniass, and a
reasonable attitude about issues important to #tieng and the
situation.

(c) It is necessary either to agree or disagree ifpéduwgent distorts
reality, simply understand that these distortiors @al for the
patient

(d)  Encourage the patient to sit down and relax.

(e) Encourage the patient to speak in his or her owndsyoand
appear interested in his or her statements.

() Interrupt the patient as little as possible, unkgms must redirect
a distorganised, rambling communication.

(99 Do not be afraid of long silent periods. Remainaxed and
attentive.

(h) If the begins to cry or laugh, do not interrupt thisplay of
emotion by talking.

0] Encourage the patient to relate his or her stoyd Mour head,
and say things such as “I see, tell me more”

()] If the patient views the situation as chaotic othé patient’s
thoughts are disorganozed, use the interview tl lausense of
structure.

(k) Do not argue with the patient.

147



PHS 403 ACCIDENT AND EMERGENCY

()] Do not shout at the patient.
3.4 General Management And I ntervention Techniques

The paramedic’s attitude is the single most impurfactor in dealing
with the disturbed patient.Communicate warmth, serty, and
composition. The patient must take you seriousiteriene only to the
extent that you feel competent, and be aware of pan professional
limitations.

The following are general guidelines for managinghdvioural
emergencies:

(a) Before intervening, assess the risk to your owetgaf

(b)  Give first priority to life-threatening injures

(c) Take command of the situation

(d)  Assign bystanders to perform some tasks when apptep

(e) Accept the patient’s feelings. Do not tell the eatihow to feel

() Display a clean, reassuring attitude to relax tgept

(@ Avoid severe anxiety reactions in family membergnids, and
bystanders by good management. Have appropriateoraigs
remove unnecessary persons from the scene.

(h)  Have familliar persons provide support to the pdtees necessary

0] To avoid heightening the patient’s anxiety, devedome rapport
with the patient before carrying out a physical rexaation.
Maintain privacy, professionalism, and efficiency.

()] If the patient is anxious or confused, explain @ilbcedures
carefully.

3.5 Specific Psychiatric Disorders

The psychiatric and behavioural emergencies thainpadics most often
encounter fall into several categories. These dslu

Depressive disorders

Suicide attempts

Anxiety disorders

Manic disorders

Schizophrenic disorders

Paranoid disorders

Disorders of age (delirium and dementia)
Substance abuse or dependence

148



PHS 403 MODULE 4

Depression

Depression is a common psychiatric disorder. k& over 20 percent
of the population and accounts for the majoritypsychiatric referrals.
Depression is a mood disorder characterized bynfgebf helplessness
and hopelessness. Typically, the patient losesaste@nd pleasure in his
or her usual activities. Depressed patients crylyeashey exhibit
behavioural and physical changes, such as appetisases or
decreases, weight loss or gain, insomania, lowggrievel and malaise,
feelings of worthlessness or inappropriate guiftd,ain many cases,
recurrent thoughts of death or suicide. The pasdmime medications
may give you additional insight into the patient’sroblem.
Antidepressant medications include amitriptylinadg),
imipramine(Tofranil), Phenelzine(Nardil), bupropr{®Vellbutrin), and
fluoxetine(Prozac).

M anagement

Depressed patients should receive supportive €&areourage them to
talk, delicately raising questions about suicid@ughts. Remember that
depression often has an organic cause, such asioftgain syndrome,

hypothyroidism, or chronic corticosteroid usage.

Suicide

Suicide is a frequent cause of death in the Urfitades and Africa and
other continents.

It is quite prevalent in the youths and above.

4.0 CONCLUSION

In  this unit, you have learned  what Intrapsychic
causes,interpersonal/environmental, organic causksbehavioural
emergencies are. You have also learn about assaisantemanagement
of them. You can now read with understanding. Aad explain what
behavioural emergencies are and can answer quesiorectly.

50 SUMMARY

Paramedics do not see society at its best. Althotigdre is a strong
behavioural component to every emergency, manys calé purely
behavioural in nature. Most behavioural emergenereountered in the

field require little more than reassurance of taggmt. However, violent
or suicidal patients require aggressive therapy.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define the term behavioural emergency.
2. Discuss the role of drugs and alcohol in behavioemsergencies.

149



PHS 403 ACCIDENT AND EMERGENCY

3. List physical problems that can be manifested agclpatric
problems.

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

Injury involving the head is a critical one whidhmosild not be ignored.
Having gone through the course guide, you showe laquired an
overview of what constitutes a head injury; thig wrill further help
you know about head injury as indicated in the ctbjes below.

20 OBJECTIVES

At the end of this unit, you should be able to:

define the term head injury

describe the types/classification of head injuries
discuss the pathological/clinical features, mecsrani
explain the causes of head injury

state the management/treatment of head injury.
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3.0 MAIN CONTENT

3.1 Definition of Head I njury

A head injury is any trauma to the scalp, skull, or brdihe injury may
be only a minor bump on the skull or a seriousrbnajury. It can either
be closed or open (penetrating).

Traumatic brain injury (TBI), also known asntracranial injury,
occurs when an external force traumatically injuttess brain. TBI can
be classified based on severity, mechanism (closgqmenetrating head
injury), or other features (e.g., occurring in gfic location or over a
widespread area)ead injury usually refers to TBI but is a broader
category because it can involve damage to strustother than the
brain, such as the scalp and skull.TBI is a mapuse of death and
disability worldwide, especially in children and wwg adults. Males
sustain traumatic brain injuries more frequentigrtido females. Causes
include falls, vehicle accidents, and violence.vEendion measures
include use of technology to protect those sufterirom automobile
accidents, such as seat belts and sports or moterbgimets, as well as
efforts to reduce the number of automobile accelestich as safety
education programs and enforcement of traffic laws.

Brain trauma can occur a consequence of a focaatppon the head,
by a sudden acceleration/deceleration within thaniom or by a
complex combination of both movement and sudderaghgn addition
to the damage caused nowby injury, brain trauraasessecondary
injury, a variety of events that take place in the misuaed days
following the injury. These processes, which ineudlterations in
cerebral blood flow and the pressure within the liskcontribute
substantially to the damage from the initial injdif$l can cause a host
of physical, cognitive, social, emotional, and bebal effects, and
outcome can range from complete recovery to perntagisability or
death. The 20th century saw critical developmentsdiegnosis and
treatment that decreased death rates and impraxedroe. Some of the
current imaging techniques used for diagnosis esmtrhent include CT
scans computed tomography and MRIs magnetic resenamaging.
Depending on the injury, treatment required maynbeimal or may
include interventions such as medications, emeggsuayery or surgery
years later. Physical therapy, speech therapy,eaéon therapy,
occupational therapy and vision therapy may be eyaa for
rehabilitation.
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3.1.1 Classification/Typesof Head Injuries

Traumatic brain injury is defined as damage tolten resulting from
external mechanical force, such as rapid acceterair deceleration,
impact, blast waves, or penetration by a projecieain function is
temporarily, or permanently impaired and structaiedhage may or may
not be detectable with current technology.TBI i€ af two subsets of
acquired brain injury (brain damage that occur rafigth); the other
subset is non-traumatic brain injury, which does$ meolve external
mechanical force (examples include stroke and figiek All traumatic
brain injuries are head injuries, but the latteimtemay also refer to
injury to other parts of the head. However, thengehead injury and
brain injury are often used interchangeably. Similarly, brajaries fall
under the classification of central nervous systamuries and
neurotrauma. In neuropsychology research literatargeneral the term
"traumatic brain injury" is used to refer to nompgating traumatic
brain injuries.TBI is usually classified based aveyity, anatomical
features of the injury, and the mechanism (the atawes forces).
Mechanism-related classification divides TBI intolosed and
penetrating head injury. A closed (also called penetrating, or blunt)
injury occurs when the brain is not exposed. A p=i@g, or open,
head injury occurs when an object pierces the skudl breaches the
dura mater, the outermost membrane surroundingréie.

Severity
Severity of traumatic brain injury!
GCS PTA LOC

<1 0-30

Mild 13-15 ]
day minutes
>1 to <7 >30 min to
Moderate  9-12 days <24 hours

>24

Severe 3-8 >7 days hours

Brain injuries can be classified into mild, moderatand severe
categories. TheGlasgow Coma Scale (GCS), the nmmsmonly used
system for classifying TBI severity, grades a pesolevel of
consciousness on a scale of 3-15 based on verloagr,nand eye-
opening reactions to stimuli. In general, it isesgt that a TBI with a
GCS of 13 or above is mild, 9-12 is moderate, and 8clow is severe.
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Similar systems exist for young children. Howewtie GCS grading

system has limited ability to predict outcomes. &ese of this, other
classification systems such as the one shown itatile are also used to
help determine severity. A current model developgdhe Department

of Defense and Department of Veterans Affairs wdkethree criteria of

GCS after resuscitation, duration of post-traumatimesia (PTA), and
loss of consciousness (LOC). It also has been geapto use changes
that are visible on neuroimaging, such as swelliogal lesions, or

diffuse injury as method of classification. Gradiscples also exist to
classify the severity of mild TBI, commonly calledncussion; these
use duration of LOC, PTA, and other concussion $gmp

Types of head injuries

Open wound head injury: This means that the skadl been fractured
and the durable matter is lacerated. Closed wouweatl hnjury: This
occurs when there is severe impact to the head waitbaut obvious
wound being sustained or laceration occurrings ltmportant to note
that the brain dies when the blood supply to interrupted for a few
minutes andthere is no regeneration of damagedonsiiractured
skull: The fracture itself is not as important s fearof brain injury and
as such patients are treated as neurologicalcondliti

3.1.2Pathological Features

Systems also exist to classify TBI by its pathatagjifeatures. Lesions
can be extra-axial, (occurring within the skull lmuttside of the brain)
or intra-axial (occurring within the brain tissu®amage from TBI can
be focal or diffuse, confined to specific areasdmtributed in a more
general manner, respectively. However, it is comrwrboth types of
injury to exist in a given case.Diffuse injury mimsts with little
apparent damage in neuroimaging studies, but lestan be seen with
microscopy techniques post-mortem, and in the é4)Q0s, researchers
discovered that diffusion tensor imaging (DTI), aywof processing
MRI images that shows white matter tracts, was féectve tool for
displaying the extent of diffuse axonal injury. Bgp of injuries
considered diffuse include edema (swelling) anéudd axonal injury,
which is widespread damage to axons including wimgtter tracts and
projections to the cortex. Types of injuries copsal diffuse include
concussion and diffuse axonal injury, widespreachatge to axons in
areas including white matter and the cerebral hameises.

Focal injuries often produce area. Research shdwas the most
common areas to have focal lesions in non-penegrataumatic brain
injury are the orbitofrontal cortex (the lower sagé of the frontal lobes)
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and the anterior temporal lobes, areas that arelvesd in social
behavior, emotion regulation, olfaction, and dewisimaking, hence the
common social/emotional and judgment deficits follog moderate-
severe TBI. Symptoms such as hemiparesis or aplasialso occur
when less commonly affected areas such as motanguage areas are,
respectively, damaged.One type of focal injury,ebeal laceration,
occurs when the tissue is cut or torn. Such tearsngommon in
orbitofrontal cortex in particular, because of bgmptrusions on the
interior skull ridge above the eyes. In a similgury, cerebral contusion
(bruising of brain tissue), blood is mixed amorsgtie.

In contrast, intracranial hemorrhage involves bilegdhat is not mixed
with tissue.Hematomas, also focal lesions, areectins of blood in or
around the brain that can result from hemorrhagktracerebral
hemorrhage, with bleeding in the brain tissue fitsel an intra-axial
lesion. Extra-axial lesions include epidural hemao subdural
hematoma, subarachnoidhemorrhage, and intravelatritiemorrhage.
Epidural hematoma involves bleeding into the aretwben the skull
and the dura mater, the outermost of the three mamb surrounding
the brain. In subdural hematoma, bleeding occutsden the dura and
the arachnoid mater. Subarachnoid hemorrhage iasobleeding into
the space between the arachnoid membrane and thempter.
Intraventricular hemorrhage occurs when there isedihg in the
ventricles

3.1.3 Signsand Symptoms

Symptoms are dependent on the type of TBI (diffoiséocal) and the
part of the brain that is affected. Unconsciousriessls to last longer
for people with injuries on the left side of theior than for those with
injuries on the right. Symptoms are also dependentthe injury's
severity. With mild TBI, the patient may remain soious or may lose
consciousness for a few seconds or minutes. Ogmaptems of mild
TBI include headache, vomiting, nausea, lack of anaoordination,
dizziness, difficulty balancing, lightheadednedsiried vision or tired
eyes, ringing in the ears, bad taste in the mdatlgue or lethargy, and
changes in sleep patterns. Cognitive and emotisyiaptoms include
behavioral or mood changes, confusion, and trowik memory,
concentration, attention, or thimkg. Mild TBI symptoms may also be
present in moderate and severe injuries.

A person with a moderate or severe TBI may haveamache that does

not go away, repeated vomiting or nausea, convugsian inability to
awaken, dilation of one or both pupils, slurredexgbe aphasia (word-
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finding difficulties), dysarthria (muscle weaknéhat causes disordered
speech), weakness or numbness in the limbs, lossoofdination,
confusion, restlessness, or agitation. Common teng- symptoms of
moderate to severe TBI are changes in appropriatelsbehavior,
deficits in social judgment, and cognitive changespecially problems
with sustained attention, processing speed, and execfitnctioning.
Alexithymia, a deficiency in identifying, understiing, processing, and
describing emotions occurs in 60.9% of individuaith TBI. Cognitive
and social deficits have long-term consequencegshirdaily lives of
people with moderate to severe TBI but can be iwgutowith
appropriate rehabilitation.When the pressure withthe skull
(intracranial pressure, abbreviated ICP) rises kogh, it can be
deadly® Signs of increased ICP include decreasing level of
consciousness, paralysis or weakness on one sidieeabody, and a
blown pupil, one that fails to constrict in resperts light or is slow to
do so.

Cushing's triad, a slow heart rate with high blopessure and
respiratory depression is a classic manifestatiosignificantly raised

ICP. Anisocoria, unequal pupil size, is anothemsaj serious TBI.

Abnormal posturing, a characteristic positioningtu limbs caused by
severe diffuse injury or high ICP, is an ominougnsiSmall children

with moderate to severe TBI may have some of tlsseptoms but

have difficulty communicating them. Other signsrseeyoung children

include persistent crying, inability to be consglestlessness, refusal to
nurse or eat, and irritability.

Clinical features

Persistent pain,swelling in the region of fractuneeding from nose,
ear, and pharynx and below the conjunctiva, thggests fracture of
base of the skull. There may be escape of cerebaddpuid from the
ear which is regarded as otorrhea and from the asshinorrhea.
Bloody cerebrospinal fluid can also suggest blaweration or
confusion.

3.1.4 Causes

The most common causes of TBI in the U.S. includelerce,
transportation accidents, construction, and spdftttor bikes are major
causes, increasing in significance in developingintdes as other
causes reduce. The estimates that between 1.6.&malBon traumatic
brain injuries each year are a result of sportsranteation activities in
the US. In children aged two to four, falls are thest common cause of
TBI, while in older children traffic accidents coetp with falls for this
position. TBI is the third most common injury tesudt from child abuse.
Abuse causes 19% of cases of pediatric brain traan@the death rate
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Is higher among these cases. Although men are &#dikely to have a
TBI. Domestic violence is another cause of TBlaeswork-related and
industrial accidents. Firearms and blast injuriesmf explosions are
other causes of TBI, which is the leading causgeatth and disability in
war zones. According to Representative Bill Pasd@émocrat, NJ),

TBI is "the signature injury of the wars in IraqdaAfghanistan.” There
Is a promising technology called activation databgsided EEG
biofeedback, which has been documented to retuiifBlss auditory

memory ability to above the control group's perfance.

3.1.5 Mechanism

The type, direction, intensity, and duration ofctes all contribute to the
characteristics and severity TBI. Forces that maptrdbute to TBI
include angular, rotational, shear, and translalidarces.Even in the
absence of an impact, significant accelerationemetkeration of the head
can cause TBI; however, in most cases a combinatfompact and
acceleration is probably to blame. Forces involving head striking or
being struck by something, termedntact or impact loading, are the
cause of most focal injuries, and movement of ttaénbwithin the skull,
termednoncontact or inertial loading, usually causes diffuse injuries.
The violent shaking of an infant that causes shdkaioy syndrome
commonly manifests as diffuse injury. In impactdoay, the force sends
shock waves through the skull and brain, resultimgissue damage.
Shock waves caused by penetrating injuries candastioy tissue along
the path of a projectile, compounding the damagmsed by the missile
itself.Damage may occur directly under the siteingpact, or it may
occur on the side opposite the impact (coup andreooup injury,
respectively). When a moving object impacts théiatary head, coup
injuries are typical, while contrecoup injuries asually produced when
the moving head strikes a stationary object.

3.1.6 Primary and Secondary Injury

A large percentage of the people killed by braautna do not die right
away but rather days to weeks after the eventeratan improving
after being hospitalized, some 40% of TBI patiedgteriorate. Primary
brain injury (the damage that occurs at the mon@ntrauma when
tissues and blood vessels are stretched, compreasddtorn) is not
adequate to explain this deterioration; rathers itaused by secondary
injury, a complex set of cellular processes andlieéonical cascades that
occur in the minutes to days following the traunidese secondary
processes can dramatically worsen the damage caygaamary injury
and account for the greatest number of TBI deatbsuroing in
hospitals.Secondary injury events include damagéhéoblood—brain

157



PHS 403 ACCIDENT AND EMERGENCY

barrier, release of factors that cause inflammati@e radical overload,
excessive release of the neurotransmitterglutanfaseitotoxicity),
influx of calcium and sodium ions into neurons, amgsfunction of
mitochondria. Injured axons in the brain's whitetteramay separate
from their cell bodies as a result of secondaryrinj potentially killing
those neurons.

Other factors in secondary injury are changes enklood flow to the
brain; ischemia (insufficient blood flow); cerebtalpoxia (insufficient
oxygen in the brain); cerebral edema (swellinghaf brain); and raised
intracranial pressure (the pressure within thelskimtracranial pressure
may rise due to swelling or a mass effect from siolg such as a
hemorrhage. As a result, cerebral perfusion presgine pressure of
blood flow in the brain) is reduced; ischemia resWVhen the pressure
within the skull rises too high, it can cause bra@ath or herniation, in
which parts of the brain are squeezed by structurethe skull. A
particularly weak part of the skull that is vulniel&to damage causing
extradural hematoma is the pterion, deep in whiels the middle
meningeal artery, which is easily damaged in fraswf the pterion.
Since the pterion is so weak, this type of injuay @asily occur and can
be secondary due to trauma to other parts of thk wkere the impact
forces spread to the pterion.

3.1.7 Treatment / M anagement

It is important to begin emergency treatment withire so-called
"golden hour" following the injury. People with mehte to severe
injuries are likely to receive treatment in an imdize care unit followed
by a neurosurgical ward. Treatment depends oneit@very stage of the
patient. In the acute stage the primary aim ofrtieelical personnel is to
stabilize the patient and focus on preventing ririnjury because little
can be done to reverse the initial damage causedtriyma.
Rehabilitation is the main treatment for the sulb@@nd chronic stages
of recovery. International clinical guidelines haveen proposed with
the aim of guiding decisions in TBI treatment, asfitkd by an
authoritative examination of current evidence.

Acute stage

Certain facilities are equipped to handle TBI kbettean others; initial

measures include transporting patients to an apigtep treatment
center. Both during transport and in hospital thiengary concerns are
ensuring proper oxygen supply, maintaining adeghkted flow to the

brain, and controlling raised intracranial press@P), since high ICP
deprives the brain of badly needed blood flow aad cause deadly
brain herniation. Other methods to prevent damageide management

158



PHS 403 MODULE 5

of other injuries and prevention of seizuNeuroimaging is helpful but
not flawless in detecting raised ICP. A more acieurgay to measure
ICP is to place a catheter into a ventricle of kinain, which has the
added benefit of allowing cerebrospinal fluid taidt releasing pressure
in the skull. Treatment of raised ICP may be aspknas tilting the
patient's bed and straightening the head to protloied flow through
the veins of the neck.

Sedatives, analgesics and paralytic agents ar@ ofed. Hypertonic
saline can improve ICP by reducing the amount oklmal water
(swelling), though it is used with caution to aveiéctrolyte imbalances
or heart failure. Mannitol, an osmoticdiuretic, epps to be equally
effective at reducing ICP. Some concerns; howekave been raised
regarding some of the studies performed. Diureticsgs that increase
urine output to reduce excessive fluid in the gystmay be used to treat
high intracranial pressures, but may cause hypaovalginsufficient
blood volume).Hyperventilation (larger and/or fasbeeaths) reduces
carbon dioxide levels and causes blood vessels otwstact; this
decreases blood flow to the brain and reduces KLiP,it potentially
causes ischemia and is, therefore, used only in gshert term.
Administration of corticosteroids is associatedvan increased risk of
death, and so it is recommended that they not\engoutinely.

Endotracheal intubation and mechanical ventilatoay be used to
ensure proper oxygen supply and provide a secum@yi Hypotension

(low blood pressure), which has a devastating onécan TBI, can be
prevented by giving intravenous fluids to maintainnormal blood

pressure. Failing to maintain blood pressure caultrén inadequate
blood flow to the brain. Blood pressure may be kafpan artificially

high level under controlled conditions by infusiohnorepinephrine or
similar drugs; this helps maintain cerebral pedaosiBody temperature
Is carefully regulated because increased temperatises the brain's
metabolic needs, potentially depriving it of nutt® Seizures are
common. While they can be treated with benzodiawmepithese drugs
are used carefully because they can depress brgaihd lower blood

pressure. TBI patients are more susceptible toefféets and may react
adversely or be inordinately sensitive to some iplaaological agents.
During treatment monitoring continues for signgeterioration such as
a decreasing level of consciousness

Traumatic brain injury may cause a range of sericaogcidental
complications that include cardiac arrhythmias andurogenic
pulmonary edema. These conditions mustadequately treated and
stabilised as part of the core care for these misti&Surgery can be
performed on mass lesions or to eliminate objdws have penetrated
the brain. Mass lesions such as contusions or loenast causing a
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significant mass effect (shift of intracranial sttwres) are considered
emergencies and are removed surgically.For intne@raematomas, the
collected blood may be removed using suction ocdps or it may be
floated off with water. Surgeons look for hemorrimggblood vessels
and seek to control bleeding. In penetrating birgury, damaged tissue
Is surgically debrided, and craniotomy may be nded@aniotomy, in
which part of the skull is removed, may be needaerktnove pieces of
fractured skull or objects embedded in the braecdnpressive (DC) is
performed routinely in the very short period foliogg TBI during
operations to treat hematomas; part of the skukmsoved temporarily
(primary DC). DC performed hours or days after TiBbrder to control
high intracranial pressures (secondary DC) has be®n shown to
improve outcome in some trials and may be assatiaith severe side-
effects.

Chronic stage

Physical therapy will commonly include muscle sg#mnexercise. Once
medically stable, patients may be transferred $almcute rehabilitation
unit of the medical center or to an independenabéitation hospital.
Rehabilitation aims to improve independent functainhome and in
society and to help adapt to disabilities and remmahstrated its general
effectiveness, when conducted by a team of healtfegsionals who
specialise in head trauma. As for any patient wehrologic deficits, a
multidisciplinary approach is key to optimising coime. Physiatrists or
neurologists are likely to be the key medical staffolved, but
depending on the patient, doctors of other medipatialties may also
be helpful. Allied health professions such as pbtysrapy, speech and
language therapy, cognitive rehabilitation therappd occupational
therapy will be essential to assess function arsigdethe rehabilitation
activities for each patient. Treatment of neuropstric symptoms such
as emotional distress and clinical depression maglve mental health
professionals such as therapists, psychologists,pagchiatrists, while
neuropsychologists can help to evaluate and maragative deficits

After discharge from the inpatient rehabilitatioeatment unit, care may
be given on an outpatient basis. Community-baskedhiétation will be
required for a high proportion of patients, inchgli vocational
rehabilitation; this supportive employment matcjes demands to the
worker's abilities. People with TBI who cannot liveependently or
with family may require care in supported livingilgies such as group
homes. Respite care, including day centers andr&eicilities for the
disabled, offers time off for caregivers, and atéeg for people with
TBl.Pharmacological treatment can help to managgctpatric or
behavioralproblems.Medication is also used to @npost-traumatic
epilepsy; however the preventive use of anti-efitsp is not
recommended. In those cases where the person iglden due to a
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reduction of consciousness, has to remain in a lhaie because of
mobility problems, or has any other problem heawhpacting self-
caring capacities, caregiving and nursing arecatitiThe most effective
research documented intervention approach is theadon database
guided EEG biofeedback approach, which has shovgmifgiant
improvements in memory abilities of the TBI subjabiat are far
superior than traditional approaches (strategies)ptiters, medication
intervention). Gains of 2.61 standard deviationgehlgeen documented.
The TBI's auditory memory ability was superior tee tcontrol group
after the treatment.

4.0 CONCLUSION

In this unit, you have learned what head injurgnsl the types and
classification of head injuries that may occur. Yahwuld be able to
define what head injury isand its treatment/ manzags.

50 SUMMARY

This unit has focused on the definition of headnyj its clinicalfeatures
and necessary cares/treatment. This understandingmableyou to
take immediate care should you encounter suchtsitua

6.0 TUTOR-MARKED ASSIGNMENT
1. Define the term head injury.

2. Enumerate the clinical features of head injury.
3.Discuss the causes and pathological featuresauf mjury.
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1.0 INTRODUCTION

Having acquired a general overview of this unity yall be helped
further to know what is fracture and its componemtse objectives
below will also enable you acquire basic understapdf fracture.

20 OBJECTIVES

At the end of this unit, you should be able to:
define the term fracture

describe the various types of fractures
list the clinical features of fracture
enumerate fracture management.

3.0MAIN CONTENT
3.1 Definition of Fracture

This is a break in the continuity of bone and isally caused by injury
either deliberately or accidentally. Apart from thr@ken bones, other
structures may be affected resulting in oedemafintissue,
haemorrhage into the muscles and joints, ruptuterafons, injured
nerves and joint dislocation. A bone fracture carthie result of high
force impact or stress or a minimal trauma injusyaaesult of certain
medical conditions that weaken the bones such teof@rosis, Bone
cancer,orOsteogenesis imperfect, where the fractuhen properly
termed pathologic fracture .

3.1.1 Typesof Fractures
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Complete fracture: This involves a break across the entire cross@ecti
of the bone and is frequently displaced.

Incomplete fracture: In this type, break occurs only through a part of
the cross section of the bone and is usually rspiaced.

Open fracture: An open fracture is any fracture with an assoc@ped
wound. The wound communicates with the fracture and provides a
route for infectious materials to enter. Injury magcur when a
penetrating object, such as bullet, enters the laodlythen fractures the
bone. It may also result when the bone breaks astigs through the
skin.

Closed fracture: This break does not communicate with the outside
area. The closed fracture does not have an assdo®@aen wound. The
prognosis for closed wound fracture is generallydoeghan for the open
fracture.

Hairline and impacted fractures:.Two types of fractures that remain
in-line and stay relatively stable are the hairliaed the impacted
fractures. The hairline fracture is a small cracihe bone that does not
cause the bone ends to displace , The impacteulifeacccurs when the
ends of the broken bone compress together, prayittie fracture with
some stability. In either fracture, the only eviderof a problem may be
the mechanism of injury and pain. The patient mag the limb
normally. But it is noticeably weak and may, withess, collapse post-
accident. The only way to rule out such an injewith an X-ray in the
emergency department.

Green stick fracturee The Greenstick Fracture is a partial break,
disrupting only one side of the long bone. It mbsguently affects
pediatric patients because their bone structutess mature and more
flexible than that of adults. While incomplete asfracture, it is
significant because of the partial nature of theakr During the natural
repair , the injured side experiences growth , vkiile other does not.
The probable result will be a bone that increasggilation as it heals.
Occasionally, the emergency department staff wikalk the bone
completely to ensure proper repair.

Fracturesin the geriatric patient: Skeletal injuries for the other end of
the age spectrum, the geriatric patient, are qlifterent. The strength
of the skeletal system diminishes with advancing.aBones may
degenerate to a point where they fracture easilgpontaneously. The
patient frequently describes, feeling a snap, leefalling. The injury
process is relatively attraumatic. Thus, the patidaels less
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uncomfortable than someone suffering an equivaieeak because of
trauma.

Comminuted fracture: Here the bones fractured are more than two; a
bone can be broken in more than two places.

Depressed fracture: This is bone driven and is frequent in fracture of
the skull of facial bone.

Pathologic fracture: This is a fracture occurring through an area of
diseased bones, e.g. tumor, the bone or osteoponasie elderly.

3.1.2 Specific M usculoskeletal Consider ations

Lower extremities. The lower extremities may suffer a number of types
of fractures or dislocations

(&) Fracture of spine and pelvis

This condition is relatively common in the elderiggenerative changes
cause narrowing of intervertebral discs and ostggshmay develop
round the margins of joints of the vertebral colymnd cervical region
(cervical spondylosis). Pelvic fractures most comiy@ccur across the
iliac crests or through the pelvic ring. Eithercinare requires a great
deal of force, although, the pelvic ring fractusegenerally much more
severe. The injury usually affects two sites beeaat the circular
anatomy of the pelvis. The ring fracture usuallyoives the vasculature
that runs along its interior and then in the lovestremities. Pelvic
fractures frequently cause severe internal haeragerloften in excess of
two (2) litres . They may also result in the lo$ioculation to one or
both lower extremities. They may cause damagedm#rvous system
varying from compression of individual spinal nes\e spinal cord
injury.

(b) Hip didocation: The hip joint may dislocate in two ways. The
anterior dislocation displaces the femoral hea@raoy. The patient’s
foot and knee rotate laterally. There may be aceable prominence in
the inguinal area reflecting the head of the dmedfemur. The
posterior dislocation displaces the head of theufemto the buttocks.
The patient will generally flex the knee and rotéte leg and foot
internally.

(c)Femur fractures:Fractures of the femur in the proximity of the hip
may be difficult to differentiate from the anteridislocation. While you
may expect the broken leg to be slightly shortantthe unbroken one,
the difference may be slight and unnoticeableefldgs are straight and
parallel. Fractures involving the femur, either shdft or otherwise,
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may affect the surrounding vasculature or significaoft-tissue. The
bleeding that follows can be extensive. Fractufghefemur, thepelvis,
and to a limited degree, the humerus can involgaeitant blood loss,
possibly contributing to, or including, hypovolemia

(d)Knee dislocation/fracture:Knee dislocation will normally present
with the angle and firmly fixed in a position. Theslocation carries a
high incidence of vascular and nervous injury beeaof the proximity
of blood vessels and nerves to the injury sitelddegion can also occur
in combination with the fracture, since the energgded to cause one is
commonly sufficient to cause the other. Dislocatiaf the patella are
more common than those of the knee. But to theaumgd examiner, it
may be difficult to distinguish one dislocation fincthe other. Patellar
dislocations carry a lower incidence of vasculgumn than do knee
dislocations. Treat any fracture within three inclo¢ a joint, especially
the knee, the elbow, or the ankle, similar to theatment for a
dislocation. Immobilise the joint as found.

(e) Lower-leg fractures: Fractures of the lower-leg bones, the tibia and
the fibula can occur separately or together. Digatima suffered
during an auto or athletic accident frequently egsuese injuries. The
tibia will most commonly fracture, since it is tlaaterior bone and is
responsible for weight bearing. If the fibula isaict, the extremity may
not angulate, but it will not be able to bear gii If only the fibula is
broken, the limb may be rather stable.

(f) Foot/anklefractures.Foot/ankle fractures most often result from
crush injuries or structural fatigue. The injurime reasonably stable,
even though, the extremity cannot bear weight. Vaitly injury to this
area, be concerned about the status of the distalation and nervous
status.

3.1.3 Upper Extremities

A number of sites in the upper extremities seem@io fractures or
dislocations.

(a) Shoulder dislocation; Shoulder dislocation raagur anteriorly,
posteriorly, or interiorly. The posterior disloaatipresents with a
hollow shoulder. The limb angled forward, the elbioternally rotated,
and arm away from the chest. The anterior displacemresents with a
prominent shoulder and with the arm close to thesths well as
forward of the anterior axillary line. The inferidisplacement locks the
patient’s extremity above the head.
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(b) Humerus fracture: Fracture may occur alongethigre length of the
humerus. Here the injury is particularly hard tabglize because of the
structure and mobility of the shoulder joint. Thelllary artery runs

through the axilla, making it difficult to any meatical traction to the
limb. Humerus fracture also presents a potentiahfthfor circulatory

compromise.

(c) Elbow fracture: Fractures in and around theowllare particularly
dangerous, especially in children. The soft-tisdepth is minimal, and
the skeletal diameter is large. Any fracture hagoad probability of
blood vessel or nerve involvement. Such damage mault in the
eventual loss of function distal to the injury.

(d) Forearm fracture: The forearm may fracture dmgne along its
length and may involve the radius, ulna, or bo@ommonly fractures
will occur at the distal end of the radius, bregkih just above the
articular surface known as Colle’s Fracture. It n@gsent with the
wrist turned up at an unusual angle. As with mosttjfractures, the
major concern is for the distal circulation andanrations.

(e) Hand and wrist fractures: Hand and wrist freesuare commonly
associated with direct trauma. They present witly vaoticeable
deformity and significant pain. These fractures @rserious concern to
the patient. Since the hand and wrist bones ardl,sang fracture is in
the close proximity of a joint. Exercise concernvascular and nervous
involvement.

Effects of fractures and dislocations: Fractured dislocations affect
living tissue that requires a constant and richpsumf oxygenated
blood. While the central nervous system, the haad, the kidneys will
dysfunction more rapidly and more acutely thangkeletal system, the
long bones may degenerate time and leave the Imabla to carry out
its intended function. Musculoskeletal injuries aok relatively low
priority in the seriously injured patient. Yet theproper care is
important to the patient’s overall well -being aedovery.

Clinical Featuresin summary

Pain which is continuous and increases in severity
until the fractured bone is immobilised

Loss of function

Localised swelling

Discoloration of the skin

Deformity

Tenderness

Penetration of fractured bone in open wound.
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3.1.4 Management/ Treatment

Treatment of bone fractures are broadly classifesd surgical or
conservative, the latter basically referring to aoyn-surgical procedure,
such as pain management, immobilisation or othen-surgical
stabilisation. A similar classification @pen versusclosed treatment, in
which open treatment refers to any treatment in which the fracture site
surgically opened, regardless of whether the fracitself is an open or
closed fracture.

Pain management
In arm fractures in children, ibuprofen has beamtbto be as effective
as a combination of acetaminophen and codeine.

I mmobilisation

Since bone healing is a natural process which mdkst often occur,
fracture treatment aims to ensure the best poséunietion of the
injured part after healing. Bone fractures are dglly treated by
restoring the fractured pieces of bone to theirurst positions (if
necessary), and maintaining those positions wheebbne heals. Often,
aligning the bone, called reduction, in good positand verifying the
improved alignment with an X-ray is all that is ded. This process is
extremely painful without anesthesia, about asfphias breaking the
bone itself. To this end, a fractured limb is uguahmobilised with a
plaster or fiberglasscast or splint which holds bloaes in position and
immobilizes the joints above and below the fractihen the initial
post-fracture edema or swelling goes down, thetdracmay be placed
in a removable brace or orthosis. If being treat@t surgery, surgical
nails, screws, plates and wires are used to haddfitactured bone
together more directly. Alternatively, fracturednes may be treated by
the llizarov method which is a form of externaldiar.

Occasionally smaller bones, such as phalangeseofois and fingers,
may be treated without the cast, by buddy wrapgnegn, which serves
a similar function to making a cast. By allowingyhmited movement,

fixation helps preserve anatomical alignment wheleabling callus

formation, towards the target of achieving uniofir8img results in the

same outcome as casting in children who have aldiatlius fracture
with little shifting.

Surgery

Surgical methods of treating fractures have thein oisks and benefits,
but usually surgery is done only if conservativeatment has failed, is
very likely to fail, or likely to result in a podunctional outcome. With
some fractures such as hip fractures (usually cabgeosteoporosis),
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surgery is offered routinely because non-operatigatment results in
prolonged immobilization, which commonly results ¢omplications
including chest infections, pressure sores, detomiig, deep vein
thrombosis (DVT) and pulmonary embolism, which ar@e dangerous
than surgery. When a joint surface is damaged frgcdure, surgery is
also commonly recommended to make an accurateraigatioreduction
and restore the smoothness of the joint. Infeas@specially dangerous
in bones, due to the recrudescent nature of bdeetians. Bone tissue
is predominantly extracellular matrix, rather thanng cells, and the
few blood vessels needed to support this low méitxhaare only able
to bring a limited number of immune cells to arumgjto fight infection.
For this reason, open fractures and osteotomidsfaralvery careful
antiseptic procedures and prophylactic antibigbcsasionally bone
grafting is used to treat a fracture. Sometimesbare reinforced with
metal.

These implants must be designed and installed wéhe. Sress
shielding occurs when plates or screws carry too largepmirdon of the
bone's load, causing atrophy. This problem is reducbut not
eliminated, by the use of low-modulus materialsjuding titanium and
its alloys. The heat generated by the frictionnstalling hardware can
easily accumulate and damage bone tissue, redtlengtrength of the
connections. If dissimilar metals are installed dontact with one
another (i.e., a titanium plate with cobalt-chromialloy or stainless
steel screws), galvanic corrosion will result. Tinetal ions produced
can damage the bone locally and may cause syskdifeicts as well.
Electrical bone growth stimulation or osteo-stintigla has been
attempted to speed or improve bone healing. Rebtoligever do not
support its effectiveness.

Management in summary

Check for bleeding, paralysis and other conditiokiabilise people

around to help in splinting.Place the injured limkas natural a position
as possible beforepadding and splinting. Do notyappction when a

broken wound is protruding above the skin. To aanitteeding, apply

pressure gently by applying a steriledressing teecthe site and rope
an elastic bandage. Apply the splint properly befaitempting to move
fractured victim. Give analgesic to relieve paimolBn neck patients
should be moved in support to neck. Do not attetopdlign an open
fracture immediately.

40 CONCLUSION
In this unit, you have learnt that fracture is ackror break in the

continuity of bone and its features. You shouldabke at this point to
describe fracture.
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5.0 SUMMARY

This unit has focused on the definition of fractués types,
musculoskeletal considerations, and managemeritftesd. Lower and
upper extremities fractures.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define the term fracture.

2a. Mention all types of fractures

b. State the clinical features of fracture

c. Enumerate five management plans for fracture.

3 Discuss in your words what you understand byifipec
musculoskeletal considerations using lower extiesit

as examples

4 Discuss pain management in fracture.

7.0 REFERENCESFURTHER READING
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(http://lwww.who.int/topics/injuries/en).
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Basic Life Support: Resuscitation Council, UK. ww&gus.org.uk/
pages/bls.htm.Standard First Aid
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Marshal, S.T.& Brown, D.D. (2012).Emergency Care of
Musculoskeletal Injuries.In:Courtney Townsend.M, Jr
Sabistorilext Book of Injury; The Biological Basis of Modern
Surgical Practice. Elsevier .

UNIT 3 PATHOGENESISOF INFECTIOUSDISEASES
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1.0 INTRODUCTION

Infectious diseases are illnesses caused by iofeoti infestation of
the human body by various biological agents. Thdszases
account for the majprity of known human and anirdeleases.
Although most infectious diseases seldom provel,fatau must
learn to recognize infectious diseases in the maked setting so
that you can initiate emergency treatment and si&ps to protect
emergency personnel. Also, two infectious diseasesHred
immune deficiency syndrome(AIDS) and hepatitis Bgant serious
hazards to health care workers. The spread of thesdiseases has
made safety procedures even more important in tegsars.This
unit addresses the fundamental principles of itifacd diseases,
including the operation of the immune system. éntlexamines the
various infectious diseases most frequently en@vadtin the field.

20 OBJECTIVES

At the end of this unit, you should be able to:
¢ define the following terms; bacteria, antibiotiesus, fungi,
antigen
e define toxin, and give an example of endotoxins exwtoxins
e describe the difference between bacterial and nfattions
e Driefly discuss the body’s immune system.

3.0 MAIN CONTENT
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3.1 Pathogenesis of I nfectious Disease

Several biological agents can cause human infecfldrese include
bacteria, viruses, fungi, and parasites. Sincdrreat and management
of the different infections vary significantly, ymeed to recognise the
causative agents of the more commonly encountefedtious diseases.

3.2Bacteria

Bacteria is a small, unicellular organisms thate lithroughout the
environment-frequently cause infection. Smallemti@man red blood
cells, they can only be viewed through the micrpscd3acteria can live
without the aid of another organism. They causeyra the common
infections in medicine, including middle ear infecis in children, many
cases of tonsilitis, and meningitis. Most bactemdé&ctions respond to
treatment with drugs called antibiotics. Once adstémed, antibiotics
kill or inhibit the growth of invading bacteria bgne of several
mechanisms.Bacteria can usually be cultured andtifokel readily in

most hospital laboratories. Many bacteria are catsgd according to
their appearance under the microscope after stawith several dyes
referred to as a Gram stain. Some bacteria stam, bhile others stain
red. Bacteria that stain blue are referred to amnGpositive bacteria.
They are somewhat similar to each other in themmasition. Bacteria
that stain red are referred to as Gram negativéebac They are also
somewhat similar to each other in their structure.

Simple infection is not the only consequence oftdxaa infection.
Many bacteria release poisonous chemicals, or $oxlimeir are two
general categories of toxins; extoxins and endagxExotoxins are
released from living bacteria during infection. Yhieavel throughout
the body via the blood or lymph, ultimately causprgblems. The life-
threatening consequences of tetanus infection arexample of the
effects of an exotoxin. Tetanus is caused by tleebam Clostridium
tetani. The actual infection by the bacteria isdnahd may be limited,
for example, to a puncture wound in the foot. Yogt,entering the body,
the bacteria release their toxin, called tetanaspasThis toxin then
travels through the blood to the skeletal musctesising the spastic
rigidity classically seen in tetanus.Other bacteel@ase toxins referred
to as exotoxins. Endotoxins are usually releaseshupe death and
destruction of the bacterial cell. Septic shock,éeample , is caused by
the release of an endotoxin from several Gram-neghncteria.

3.3 Viruses
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Most infections are caused by biological agenttedaViruses. Viruses
are much smaller than bacteria and can only be sé&bnan electron

microscope. In addition, they cannot grow witholé tassistance of
another organism. In fact, viruses are referredaso intracellular

parasites, since they must invade the cells ofotiganism they infect.

Once inside a cell, they take over, using the wericellular enzymes to
replicate and produce more viruses. Viruses carapybduce outside of
the host cell, and, unlike bacteria, they are \bffycult to treat. Once a
virus infects a cell, it can only be killed by desting the infected cell.

Drugs have not yet been developed that can seddctoestroy cells

infected by viruses, while simultaneously leavinginfected cells

unharmed. This partially explains the dilemma fgaiesearchers trying
to find a cure for AIDS. Fortunately, most virdh#ésses are mild and
fairly self-limited. Even so, at present, they dsuaannot be treated
with more than symptomatic care.

Fungi

Another biological agent that can cause human fmecare thye
fungi(the plural of fungus). More like plants thanimals, they include
yeasts and molds. Fungi rarely cause human disghse than minor
skin infections, such as athlete’s foot and somehef more common
vaginal infections. Fungi infections are commonlglled mycoses.
Patients with an impaired immune system suffer &lingfection more
commonly than healthy people. In such patients,ftimgi can invade
the lungs, blood, and several organs. Treatmerdoaiplicated, deep
fungal infections proves difficult even in the haapsetting.

Parasites

Parasites can also cause infection. They rangeizen fsom small,

unicellular organisms (not much lager than bacteonalarge intestinal
worms. Parasites tend to be more common in devedopations than in
the Unitd States for example. Treatment depends th® organism and
the location.

3.4 Immunity

The body has a very sophiscated system for figltisgase called the
Immune system. Most viruses and bacteria have ipsotn their surface
called antigens. The human immune system deteese thntigens as
being foreign and responds to suppress or kill t@ar white blood
cells, or leukocytes, are primarily responsibleffghting the infection.

| mmune response
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There are two general parts to the immune resp@se.is called cell-
mediated immunity and tthe other humoral immuniBell-mediated
immunity is derived from special leukocytes call&@dlymphocytes.
They originate in the thymus, a gland located ia tipper part of the
chest. T cells are primarily responsible for figlgti infections of
biological agents living in certain body cells. dfples of such
infections include tuberculosis, many viral infects, and most fungal
infections. In these cases, white cells move tostteof infection. Here
they attack and attempt to eliminate the invadiathpgen. In contrast,
humoral immunity derives from B lymphocytes andults in the
formation of special proteins called antibodiesefEhare five classes of
human antibodies. They include:

(@) IgM. The antibody that responds immediately

(b)  IgM. The antibody that has memory and recognizepaatedly
invading infection

(c) IgA. The antibody present in the mucous membranes

(d) IgE. The antibody contributing to allergic and amgpctic
responses

(e) IgD. The antibody present in the lowest concerdrati

As you known antibodies are produced in responsntigens, or proteins
that usually appear on the surface of the invadiggnism. Typically,
the antigen is specific for the particular typeinbading pathogen.
Following exposure to the antigen, the immune systeill release
antibodies that seek out the invading antigennneséhantibodies
combine with the antigen, forming what is commordsglled the
antigen-antibody complex. This large complex issagfuently removed
by scanvenger cells such as macrphages.

The lymphatic system

The lymphatic system acts as a separate circulapsyem. It helps
transport materials between the tissues and tledblss water, solutes,
and inactivated or dead infectious agents filtdraduhe capillaries, they
enter the interstitial fluid. The fluid, known agrph, becomes part of
the lymphatic system. As the lymph circulates tigitodhe system, it
enters nodes that filter the fluid and produce @aitkl antibodies. The
nodes thus help curb bodily infection. A key organthe lymphatic

system is the spleen. This solid organ lies inléfieupper quadrant of
the abdomen. It filters red blood cells and pgpate in the formation of
cells that manufacture antibodies. The spleen ise quinerable to

abdominal trauma. Blood loss from the spleen canntassive and
rapidly fatal.

3.5 Transmission of I nfectious Disease
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Any of the agents causing infectious disease asmsimissible.
Infectious diseases can be spread in two ways.cDiransmission
occurs when the disease is passed from one pessanother through
contact with infected blood or other body fluids. dddition, it occurs
through the transmission of air-borne particlesdirkgct transmission
occurs without direct person-to-person contacttebs, the infectious
agent is passed indirectly from one person to amothrough some
contamonated object . For example , blood or amditbdy fluid may be
left on an object such as an ambulance stretclagerja second person
can contact the disease through contact with theaounated stretcher.

Routes of disease transmission

There are several routes of ex[posure for infestidiseases. Blood
borne diseases are those transmitted by contalsttigt blood or body
fluids of an infected person. Blood borne diseasedude AIDS,

hepatitis B, hepatitis C, hepatitis D, and syphil@ther infectious
diseases are transmitted through the air on do@epelled during a
productive cough or sneeze. Examples of airborrseadie include
tuberculosis, meningitis, mumps, measles, rubelad chicken
pox(varicella). In addition, infections can be samtted through food,
also called the faecal-oral route. Foodborne desasclude food
poisoning, salmonella, staphylococcus infectiongpatitis A, and
hepatitis E.

I nfection control in prehospital care
There are four phases of infection control in pegi@al care . These
include;

(a) Preparation for response to emergency incidents

(b) Response to emergency incidents

(c) Actions at emergency incidents

(d) Recovery from emergency incidents
Emergency personnel should have Personal Protd€gugoment(PPE)
available at all times.

Preparation for response to emer gency incidents
Infection control begins long before an emergenejl. cTo ensure
proper protection of patients and personnel fromosxre to infectious
diseases, each EMS service should complete thenioldy precautions
prior to responding to an emergency incident.
(a) Establish and maintain written Standard Operatingc&dures
(SOPs) and assure that all personnel adhere te gresedures.
(b) Provide adequate infection control training topatsonnel
(c) Ensure that proper personal protective equipmepntagided and
stored appropriately. Have all the equioment chedkegularly
and maintained properly
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(d)Ensure that all emergency personnel treat and lgendsdl
personal wounds(open sores, cuts, skin breaks,petm) to the
emergency response

(e) Assure that all emergency personnel have a higH @Evpersonal
hygiene.

() Do not allow emergency personnel to deliver pateane if they
have a communicable disease such as hepatitisrBlwenza

(g) Assure that all emergency personnel obtain appteori
vaccination to protect them from contracting comroable
diseases.

(h) Do not allow emergency personnel to eat, drinkhave open
food in any part of the ambulance.

3.6 Response to Emergency | ncidents

While en route to an emergency incident, all prefitak personnel
should begin preparation for immediate patient .cafhis can be
facilitated by the following;

(a) Isolate all body substances. Do not come into abntéh any of
them.

(b) Wear appropriate personal protective equipment.

(c) Allow only necessary personnel to make patient acntLimit
the risk to as few people as possible, thus minngisxposure.

(d) Use airway adjuncts such as a pocket mask or blag-waask
unit to minimise exposures.

(e) Properly dispose of biohasardous waste.

() Use extreme caution with sharp instruments. Dobeotd, recap,
or remove needles. Dispose of all contaminated pshan
puncture-resistant, properly labeled containers.

(9) Allow no smoking, eating, or drinking at the scene.

(h) Do not apply costmetics or lip balm or handle cohtenses
where a reasonable likelihood of exposure exists.

(i) Wash hands immediately after patient contact. Gmachands
can be washed with a waterless, hand-cleansingi@olupon
returning to qurters or at the hospital, thorougimd washing
with soap and water must be carried out.

Recovery from emer gency incidents
Infection control does not end at the scene. Updnad at the hospital,
or upon return to qurters, infection control prasex$ continue. The
following actions are necessary;,
(a) Dispose of all biohazardous wastes in accordantelacal laws
and regulations.
(b) Transport infectious wastes in leak-proof contandsag any
soiled linen, and label for laundry personnel
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(c) Decontaminate all contaminated clothing and rewsabl
equipment.

Decontamination methods and procedures

All emergency equipment should be decontaminatenfahg
protocols and standard operating procedures esti@oliby the EMS
service or department. Take equipment to a desdnat
decontamination area, which should be a properlgketh secured,
separate room. Ensure that the room has a propéfag®n system
and adequate drainage. Be sure to wear gloves, gjoloots,
protective eye-wear, and a facemask during decongdion. Begin
decontamination cleaning with soap and water tookensurface dirt
and debris. Then , carry out disinfection, and é#quired,
sterilization. Vatious leves of decontaminationséxilrhese include
low-level disinfection, Intermediate-level disinfemn, high-level
disinfection and sterilisation.

4.0 CONCLUSION

In this unit, you been taught what infectious dsssaare, including
pathogenesis,bacteria, virus , fungi and paradies:, you should
be able discuss what infection is , you can as eestribe toxins,
endotoxins and exotoxins.

50 SUMMARY

Prehospital personnel generally will not be dinedativolved in the

treatment of infectious disease. Nevertheless, stoould suspect
infectious disease and take proper precautions. rojpiate

protective devices should be immediatel availabte Every

paramedic in your unit, These devices include diapte gloves,
eye protection, face masks, and gowns or apronnuftmshield or
mouth-to-mask ventilation device should also balifgaavailable.

Moreover, because the spectrum of infectious desémxhanging
rapidly, you must keep up to date with the latesbmmendation on
prevention of infectious disease. The key to infet disease
management is prevention.

6.0 TUTOR-MARKED ASSGNMENT
(a) Define the following terms; bacteria, antibiotiegus, fungi
and antigen.

(b) Define toxin, and give an example of endotoxin aradtoxin.

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

Respiratory conditions are of great importancendarstanding and
dealing with health emergencies. In this unit, yolll acquire the basic
understanding of respiratory obstructions, asphgric
cardiopulmonaryresuscitation.

20 OBJECTIVES

At the end of this unit, you should be able to:
e define respiratory obstruction
e explain asphyxia and cardio-pulmonary resuscatio

3.0 MAINCONTENT
3.1 Respiratory Conditions

Respiration or breathing is a process by which erygasses from
theair into the lungs while carbon dioxide as wag®duct is
expelled.Respiration involves the production of rgge typically with
the intakeof oxygen and the release of carbon dekiom the oxidation
ofcomplex organic substances. This gaseous excht@kgs place in
thelungs; the air we breathe consists of 20 % oaxyghile the air
webreathe out consists of 16 % oxygen.This accounts the
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effectiveness of the expired air methods ofaraficesuscitation. When
respiration is impaired, there is lack ofoxygenthe lungs and if this
continues without relief, death can occur.

3.1.1 Airway (Respiratory) Obstruction

This is a blockage of respiration in the airwayo&age of the airway is
an immediate threat to the patient’s life and a teimergency. Upper
airway obstruction is an interference with air moeat through the
upper airway. This interference can come from thegtie, foreign
bodies, vomitus, blood, teeth, or something elsdy obstruction may
be either, partial, or complete. Partial obstructialows for either
adequate or poor air exchange. With adequate ahliagige, the patient
can cough effectively. Patient’'s suffering poor akchange can no
longer generate an effective cough.

They often emit a high- pitched noise while inhgliand may have
increased breathing difficulty and cyanosis. Coraplebstruction is
suspected when airflow is not felt from the noseé arouth, or when the
patient cannot speak, breath, or cough. A patietit gomplete airway
obstruction will quickly become unconscious, andttewill occur if the
breathing obstruction is not relieved. In the absemf breathing,
complete airway obstruction can be recognised by thifficulty
encountered when trying to ventilate the patiens Hirway obstruction
is further divided into two major areas namely;Upped lower airway
obstructions

Upper airway obstruction

Causes of upper airway obstruction, foreign bodpiragon, blunt

laryngotracheal trauma, penetrating laryngotracheaima, tonsillar

hypertrophy, paralysis of the vocal cord or vocaldf acute

laryngotrachitis such as viral croup, bacterialcheitis, epiglottitis,

peritonsillar abscess, pertussis, retropharyngdmcess, spasmodic
croup.

Lower airway obstruction

Lower airway obstruction is mainly caused by insexh resistance in
the bronchioles (usually from a decreased radiukebronchioles) that
reduces the amount of air inhaled in each breaththe oxygen that
reaches the pulmonary arteries. It is differentrfrairway restriction

(which prevents air from diffusing into the pulmoyarteries because
of some kind of blockage in the lungs). Diseasas ¢tause lower airway
obstruction are termed obstructive lung diseases.

Summary of the causes of respiratory obstructions
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Foreign body blocking the airway occurs when thisre.g. vomitus,

mucus, trinkets, food and water that enters theh&a instead of the
oesophagus also swollen vocal cords,tongue blockiagirway when it

falls backward into the pharynx all occur with arcanscious patient.

3.1.2 Basic Airway M anagement

The first step in the primary assessment is torgete if the patient has
a patent airway. If there is history of trauma,stimust be done in
conjunction with appropriate cervical spine stadilion. Any airway
compromise must be rapidly corrected. Initially, nmual
airwaymaneuvers, either, with or without the useba$ic mechanical
airways should be applied to provide immediate Nesian and
oxygenation. Shortly thereafter, advanced airwayenaers such as
endotracheal intubation, should be carried out tontain the airway
effectively. Since airway maneuvers carry a hidgtellhood of contact
with the patient’s body fluids, wear protective gerluding gloves and
eyewear.

Manual airway maneuvers

Cardiopulmonary resuscitation, commonly known asRCRs an
emergency procedurgerformed in an effort to manually preserve intact
brain function until further measures are takemdstore spontaneous
blood circulation and breathing in a person whimisardiac arrestlt is
indicatedin those who are unresponsive with no breathingberormal
breathing, for example, atonal respiration

3.3.1 Methods of CPR /M anagement

In 2010, the _American Heart Associatfomdinternational Liaison
Committee on Resuscitatioupdated their CPR guidelines. The
importance of high quality CPR (sufficient rate addpth without
excessively ventilating) was emphasized. The oofl@nterventions was
changed for all age groups except newbdinesn airway, breathing,
chest compressions (ABQp chest compressions, airway, breathing
(CAB). An exception to this recommendation is foode believed to be
in a respiratory arredidrowning etc.). The most important aspect of
CPR is: few interruptions of chest compressionsuyféicient speed and
depth of compressions, completely relaxing pressuiretween
compressions, and not ventilating too much. It lear if a few
minutes of CPR before defibrillation results infeient outcomes than
immediate defibrillation.

A universal compression to ventilation ratio of 3& recommended by
the AHA. With children, if at least 2 trained rescsl are present a ratio
of 15:2 is preferred. In newborns a rate of 3:lesommended unless a
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cardiac cause is known in which case a 15:2 raticeasonable. If an
advanced airway such as amdotracheal tuber laryngeal mask airway
Is in place, artificial ventilation should occur thout pauses in
compressions at a rate of 8-10 per minute. Thed&tdnrecommended
order of interventions is chest compressions, airvaeathing or CAB

iIn most situations, with a compression rate okast 100 per minute in
all groups. Recommended compression depth in adattchildren is at
least 5 cm (2 inches) and in infants it is 4 ceatmes (1.6 in).

As of 2010 theResuscitation Council (UK$till recommends ABC for
children. As it can be difficult to determine theepence or absence
pulse the pulse check has been removed for layigems/and should not
be performed for more than 10 seconds by healthpesgiders. In
adults, rescuers should use two hands for the cloagpressions, while
in children they should use one, and with infabtsd fingers (index and
middle fingers).

Compression only

These maneuvers are highly effective and require specialized
equipment. The twocommon manual airway maneuvegstteg head-
tilt/chin-lift and jaw-thrust. If there is a histpiof trauma, the modified
jaw-thrust should be used as this maneuver doeswolve tilting the

head. HEAD-TIlt/Chin-Lift Maneuver: In the absenoé trauma, the
preferred technique for opening the airway is treadatilt/chin-lift

maneuver to perform this maneuver,

a. With the patient supine, position yourself at hisidle.

b. Place one hand on the patient’s forehead andhélhead back by
applying firm downward pressure with your palm.

C. Use your other hand to grasp the chin without apglyundue
pressure on the jaw. Be particularly careful topgkgeur fingers
on the bony part of the chin. This will avoid comgsing the soft
tissues underneath, which may cause airway obgiruct

d. Lift the jaw anteriorly to open the way.

Jaw-thrust maneuver(non-trauma): the jaw-thrusteuser is another
useful technique for opening the way because tlies some tilting of
the head, it should not be used in the trauma rgate perform this
maneuver;

(@)  With the patient supine, kneel at the topisfdn her head.

(b)  Place the finger -tips of each hand on thdemngf the patient’s
lower jaw.

(c) Forcefully displace the jaw forward, while g¢gntilting the
patient’s head backward.

(d) Retract the patient\s lower lip with your thiosn
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Alternatively, the jaw-lift maneuver can be usedithAthis maneuver,
the jaw can be elevated by placing a gloved hatwl timée mouth and
elevating the mandible anteriorly. This maneuversimioe employed
with caution as the fingers are placed inside thatiept's
mouth.Modified Jaw-Thrust Maneuver (Trauma): Thew-jarust
maneuver is modified for patients who possibly hawvfered a head or
neck injury. The procedure is the same except dael lshould be firmly
supported without tilting it backward or turningat the side.

Summary of the management of respiratory problems

Determine quickly the cause of obstruction. Make=ghat it is removed
or relieved at once. Then start immediate resusmitaf breathing has
ceased or stopped or is irregular. Do not attermptetnove pieces of
food or other objects from the airway with fingeress they are at easy
reach, to prevent it being pushed further in. & gatient is a child, turn
him down and strike one or more blows on his bdmktween the
shoulder blades, this will dislodge the objecttHa case of an adult, lie
him face down in a prone position on a table ord tith the entire
body above the waist hanging over the side of #g dr table. If this
method fails to dislodge the object, begin mouthithoresuscitation
with the hope to getting some air pastthe obstuactilransport victim
quickly to the hospital for emergency opening @& trachea. If victim is
unconscious, the obstruction could be vomitus oydebig mucus.Use
suction equipment if available.

3.2 Asphyxia or Asphyxiation

Is a condition of severely deficient supply of ogpgto the body that
arises from abnormal breathing, is also a conditansed by lack of
oxygen and excess of carbon dioxide inthe lungsodland organs of
the body? This condition can lead toUnconsciousmesdeath if not
quickly resolved.An example of asphyxia is choking. Asphyxia causes
generalized hypoxia, which affects primarily the tissues and organs.
There are many circumstances that can induce asphyxia, all of which
are characterized by an inability of an individual to acquire sufficient
oxygen through breathing for an extended period of time. Asphyxia can
cause coma or death.

3.2.1 Circumstances

Situations that can cause asphyxia include butnatelimited to: the
constriction or obstruction of airways, such as nfroasthma
laryngospasm or simple blockage from the presence of foreign
materials; from being in environments where oxygennot readily
accessible: such as underwater, in a low oxygeroshere, or in a
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vacuum; environments where sufficiently oxygenaeds present, but
cannot be adequately breathed because of air cor@dom such as
excessive smoke.

Other causes of oxygen deficiency include but atdimited to:

» Acute respiratory distress syndrome

o Carbon monoxide inhalatigisuch as that from @ar exhausand
the smoke's emission from a lightejarette carbon monoxide
has a higher affinity than oxygen to themoglobinin the blood's
red blood corpuscles, bonding with it tenaciousind, in the
process, displacing oxygen and preventing the bldmdn
transporting oxygen around the body

o Contact with certain chemicals, includingulmonary agents
(such agphosgengandblood agentgsuch asydrogen cyanide

» Drowning

o Drug overdose

o Exposure to extreme low pressurevacuumto the pattern (see
space exposuye

« Hanaqing specifically suspension or short drop hanging.

« Self-inducedhypocapnigby hyperventilation as inshallow water
or deep water blackownd thechoking game

» Inert gas asphyxiation

. Ondine's cursecentral alveolarhypoventilation syndrome, or

primary alveolar hypoventilation, a disorder of thatonomic
nervous system in which a patient must consciolsathe;
although it is often said that persons with thisedse will die if
they fall asleep, this is not usually the case

. Respiratory diseases

. Sleep apnea

. A seizurewhich stops breathing activity
. Strangling

M or e causes of asphyxia include

This is blockage of airway due to foreign body pasm of the larynx or
bronchial muscle as in the case of asthmatic atfaidease of the lungs
in which the air alveoli are been filled by inhaledudates from
pneumonia or water. Inhaled vapour or gas whicHaoss air, the
victims drown in vapour or water. Drowning in whialater rushes into
the lungs, paralysis of the respiratory systemupmethorax. There is
also a condition of congenital or neonatal asphyargsing from
obstruction or paralysis of the airway; in this &dble airway fails to
expand when the baby is born.

3.2.2 Smothering
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Smothering is the mechanical obstruction of thevflof air from the
environment into the mouth and/or nostrils, fotamee, by covering the
mouth and nose with a hand, pillow, or a plastig. l$mothering can be
either partial or complete, where partial indicatest the person being
smothered is able to inhale some air, although tless required. In a
normal situation, smothering requires at leastigaobstruction of both
the nasal cavities and the mouth to lead to asphy&mothering with
the hands or chest is used in sogmmbat sportsto distract the
opponent, and create openings ti@nsitions as the opponent is forced
to react to the smothering.

In some cases, when performing certain routinesptlsening is
combined with simultaneous compressive asphyxiae ®xample is
overlay, in which an adult accidentally rolls ow@rto an infant during
co-sleeping an accident that often goes unnoticed and isakestly
thought to besudden infant death syndron@ther accidents involving a
similar mechanism areave-insor when an individual is buried in sand
or grain. Inhomicidal cases, the term burking is often ascribed to a
killing method that involves simultaneous smothgrand compression
of the torso. The term "burking" comes from the moetWilliam Burke
and William Hare used to kill their victims during th&Vest Port
murders They killed the usually intoxicated victims bytsig on their
chests and suffocating them by putting a hand akier nose and
mouth, while using the other hand to push the mistijaw up. The
corpses had no visible injuries, and were suppbetiedical schools for
money.

3.2.3 Compressive Asphyxia

Compressive asphyxia (also called chest compréssomechanically
limiting expansion of the lungs by compressing tloeso, hence
interfering with breathing. Compressive asphyxiaurs when the chest
or abdomen is compressedsteriorly In accidents, the termmaumatic
asphyxia or crush asphyxia usually refers to compressivehysa
resulting from being crushed or pinned under aglavgight or force. An
example of traumatic asphyxia includes cases wharendividual has
been using &ar-jackto repair a car from below, and is crushed under
the weight of the vehiclePythons anacondgsand other constrictor
snakes kill through compressive asphyxia. In caskso-sleeping
("overlay"), the weight of an adult or large childay compress an
infant's chest, preventing proper expansion otctiest.

Risk factors include large or obese adults, patemddigue or
impairment (sedation by drugs or alcohol) of theslg®eping adult and a
small shared sleeping space (for example, botht addlinfant sharing a
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couch). Infatal crowd disasterscompressive asphyxia from being
crushed against the crowd causes the large p#nealeaths, rather than
blunt traumafrom trampling. This is what occurred at tveox disaster
in 1971, where 6&angerdans died; thd.979 The Who concert disaster
where 11 died; thd.uzhniki disasterin 1982, when 66=C Spartak
Moscow fans died; and at thidillsborough disastem 1989, when 96
Liverpool fans were crushed to death in an overcrowded cerrin
confined spaces, people push and lean againstogaeh evidence from
bent steel railings in several fatal crowd accidefiave shown
horizontal forces over 4500 N (equivalent to a \ueigf approximately
450 kg, or 1014 Ibs). In cases where people haaekstl up on each
other forming a human pile, estimations have beeadanof around
380 kg (838 Ibs) of compressive weight in the lawasger.

"Positional” or "restraint" asphyxia is when a @erss restrained and
left alone prone, such as in a police vehicle, @nghable to reposition
himself or herself in order to breathe. The deaitt lze in the vehicle, or
following loss of consciousness to be followed lBaith while in a
coma, having presented with anoxic brain damage.alphyxia can be
caused by facial compression, neck compressiooh@st compression.
This occurs mostly during restraint and handcuffaitgations by law
enforcement, including psychiatric incidents. Theeigit of the
restraint(s) doing the compression may contribotehat is attributed to
positional asphyxia. Therefore, passive deathsoviotlg custody
restraint that are presumed to be the result oitippal asphyxia may
actually be examples of asphyxia occurring durirgrestraint process.
Chest compression is also featured in variguegpplingcombat sports,
where it is sometimes called wringing. Such techegjare used either
to tire the opponent or as complementary or distracmoves in
combination with pinning holds or sometimes even asubmission
holds Examples of chest compression include Kmee-on-stomach
positiorny or techniques such as leg scissors (also refdoems body
scissors and iuds referred to aslo-jime;!, "trunk strangle" or "body
triangle") where a participant wraps his or hersleground the
opponent's midsection and squeezes them togetksesings a form of
torture or executionthat works through asphyxia e.g. Burking

3.2.4 Perinatal asphyxia

Perinatal asphyxia is the medical condition resglfrom deprivation of
oxygen (hypoxig to a newborn infant long enough to cause apparent
harm. It results most commonly from a drop in madéblood pressure

or interference durindeliverywith blood flow to the infant'srain This

can occur as a result of inadequatesulation or perfusion impaired
respiratory effort, or inadequateentilation There has long been a
scientific debate over whetheewborn infants with asphyxia should be
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resuscitatedvith 100% oxygen or normal air It has been demaitest
that high concentrations of oxygen lead to genematf oxygenfree
radicals which have a role inreperfusion injury after asphyxia.
Research byOla DidrikSaugstadand others led to new international
guidelines on newborn resuscitation in 2010, recemuiing the use of
normal air instead of 100% oxygen.

Summary of prevention and management of asphyxia

In unconscious patient, control the tongue bypgttin forward and

lifting the mandible forward to prevent thetonguenh falling back.Put
the patient in prone position or semi-prone toemshat no fluid can be
collected in the pharynx or beaspirated into tleehea.Suction is to
remove mucus, blood or other bacteriawhich hasraatated into the
throat.Give artificial respiration in sudden arrestrespiration by

interference with the vital centers in the braiensas in electric shock,
cerebral concussion and drowning.Tracheotomy idopmed if the

throat cannot bekept clear.

3.3 Cardio-Pulmonary Resuscitation (CPR)

Compression-only (hands-only or cardiocerebralseisation) CPR is a
technique that involves chest compressions withdificial respiration

It is recommended as the method of choice for titeained rescuer or
those who are not proficient because it is easterpérform and
instructions are easier to give over a phone. laltadwith out-of-
hospital cardiac arrestcompression-only CPR by the lay public has a
higher success rate than standard CPR. The exospéiee cases of
drownings drug overdoseand arrest in children. Children who receive
compression-only CPR have the same outcomes a% thasing
received no CPR. The method of delivering chestpressions remains
the same, as does the rate (at least 100 per rpitiuie hoped that the
use of compression-only delivery will increase ttences of the lay
public delivering CPR. As per thmerican Heart Associatigithe beat
of theBee Geesong 'Stayin' Alive' provides an ideal rhythm in terms
of beats per minute to use for hands-only CPR. Cae also hum
Queers "Another One Bites The Dustwhich is exactly 100 beats-per-
minute and contains a memorable repeating drurenpattor those with
non -cardiac arrest and people less than 20 yéargeo standard CPR is
superior to compression-only CPR.

3.3.2 Pathophysiology

CPR is used on people in cardiac arrest in ordexygenatethe blood
and maintain acardiac outputto keep vital organs alive. Blood
circulation and oxygenation are required to tramspxygen to the
tissues. The physiology of CPR involves generadimgessure gradient
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between the arterial and venous vascular beds; @&Pkeves this via
multiple mechanisms Thierain may sustairdamageafter blood flow
has been stopped for about four minutes and irséder damage after
about seven minutes. Typically if blood flow ceades one to two
hours, then body celldie. Therefore, in general CPR is effective only if
performed within seven minutes of the stoppage lobd flow. The
heart also rapidly loses the ability to maintaim@mal rhythm. Low
body temperatures, as sometimes seen in near-drgginprolong the
time the brain survives. Following cardiac arrestective CPR enables
enough oxygen to reach the brain to dddagin stem deathand allows
the heart to remain responsivedifibrillation attempts.

3.3.3 Complications

While CPR is a last resort intervention, withoutietha patient without
a pulse will all but certainly die, the physicaltur@ of how CPR is
performed does lead to complications that may neebe rectified.
Common complications due to CPR aife fractures sternal fractures
bleeding in the anterior mediastinum heart
contusionhemopericardiunupper airwaycomplications, damage to the
abdominal viscus- lacerations of the liver and spleen, fat emboli,
pulmonarycomplications - pneumothorax, hemothorax, lungusions.
The most common injuries sustained from CPR ardrabtures, with
literature suggesting an incidence between 13% 99, and sternal
fractures, with an incidence between 1% to 43%.I8Vthesaatrogenic
injuries can require further intervention (assumihg patient survives
the cardiac arrest), only 0.5% of them are lifee#ltening in their own
right.

The type and frequency of injury can be affectedfdigtors such as
gender and age. For instance, women have a higélerof sternal
fractures than men, and risk for rib fractures éases significantly with
age. Children and infants have a low risk of riactures during CPR,
with an incidence less than 2%, although, when theyccur, they are
usually anterior and multiple. Where CPR is performed in error by a
bystander, on a patient not in cardiac arrest, amyund 2% suffer
injury as a result (although 12% experienced digoomn

Adjunct devices

While several adjunctive devices are available, enasther than
defibrillation, as of 2010, have consistently been found to berb#han
standard CPR for out-of-hospital cardiac arresesehdevices can be
split into three broad groups: timing devices' thtdsat assist the rescuer
to achieve the correct technique,especially deptid @peed of
compressions; and those that take over the pracoesgletely.
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Timing devices

Timing devices can feature metronome(an item carried by many
ambulance crews) in order to assist the rescuachmeving the correct
rate. Some units can also give timing reminders performing
compressions, ventilating and changing operators.

Manual assist devices

Mechanical devices have not been found to havetegrdeenefit than

harm and thus are not currently recommended foresycead

use.Audible and visual prompting may improve thalgy of CPR and

prevent the decrease of compression rate and tiegithaturally occurs
with fatigue, and to address this potential improeat, a number of
devices have been developed to help improve CPRhigee .These

items can be devices to place on top of the clveisi, the rescuer's
hands going over the device, and a display or atekdback giving

information on depth, force or rate, or in a wedgdbrmat such as a
glove. Several published evaluations show that ethdsvices can

improve the performance of chest compressions.A8 as its use

during actual CPR on a cardiac arrest victim, whglies on the rescuer
carrying the device with them, these devices caa bé used as part of
training programs to improve basic skills in pemiomg correct chest
compressions.

Automatic devices

There are also some automated devices availalléatt@over the chest
compressions for the rescuer. These have severaht&gjes: they allow
rescuers to focus on performing other interventioingy do not fatigue
and begin to perform less effective compressiosbumans do; and
they are able to perform effective compressions limited-space
environments such agr ambulanceswhere manual compressions are
difficult. These devices use either pneumatic (fpghssure gas) or
electrical power sources to drive a compressing gado the chest of
the patient. One such device, known as the LUCASS developed at
the University Hospital of Lund, is powered by ttempressed oxygen
supplies already standard in ambulances and htsspitnd has
undergone numerous clinical trials, showing a markeprovement in
coronary perfusion pressure and return of spontaneiculation.

In August 2013, a 41-year-old woman living in a tonearMelbourne
in Australiawas treated with the LUCAS device for 53 minutdsleva
stentwas placed in an artery near her heart, clearih0o blockage.
She was considered to lmdinically deadfor 40 minutes. She was
discharged from the hospital a week later.

Artificial ventilation can be achieved with multgldevices. While
manualbag valve masldevices supply oxygen-enriched air through a
facial mask (without maintaining an open airway)tomatic devices
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utilize an oropharyngeal airwaye.g., Bergman or Guedel airways),
which ensures airway patency. They also have al@dar the rescuer
with a protective mask mode, preventing any moatmbuth contact.
Another system called th&utoPulseis electrically powered and uses a
large band around the patient's chest that costragthmically in order
to deliver chest compressions. This is also badkedlinical studies
showing increased rates of return of spontaneauaslation.

4.0 CONCLUSION

In this unit, you have learned what Airway obstrat asphyxia, and
Cardiopulmonary resuscitation are, their clinicalegentations and
management. You should on your own read furthaghese conditions.

50 SUMMARY

This unit has focused on the definition of resporat airway
(respiratory) obstruction as one of the most comnmespiratory
emergencies. Asphyxia is lack of oxygen and excasgon dioxide in
the lungs, while cardio-pulmonary resuscitatiothis measure taken to
restore life or consciousness to a patient.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the term cardio-pulmonary resuscitation

2. Discuss in your in your own words the medics#simanagement
of CPR.

3. What is Asphyxia? What are the circumstancesat tban
contribute/cause Asphyxia?

4. Define Respiration and explain in detdilat you understand by

airway obstruction.

7.0 REFERENCESFURTHER READING

Anderson, R.N. (2001eaths: Leading Causes for 1999. National
Vital Statistics Reports.

“The World Report on Violence and Health.” (200&@gneva: World
Health OrganisatiorViolence and Injury Prevention.
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1.0 INTRODUCTION

The course guide had introduced you to the unitiwhas helped you
acquire understanding of wound and its basic comptsn The
objectives below will also guide you in studying tinit.

20 OBJECTIVES

At the end of this unit, you should be able to:
e define the term wound
e classify wound
¢ list and explain factors influencing the healingaofvound
e define wound suturing and discuss freely complosegiof
wound.

3.0 MAIN CONTENT

3.1 Definition of Wound
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It is an injury to living tissue caused by a cuipvp, or other impact,
typically one in which the skin is cut or broketican also be defined as
a type of injury which happens relatively quickty which skin is torn,
cut, or punctured (an open wound), or where blargd trauma causes a
contusion ( a closed wound) . In pathology, it deadly refers to a
sharp injury which damages the dermis of the skin.

3.2 Clinical Features of Wound

There will be immediate loss of all or parts of tlwactioning organ.
There may behaemorrhage and blood clotting. Thellebe bacterial
contamination leading to sepsis.There will be dedtlthe cells called
gangrene.

3.3 Classification of Wound

Incised wound: This is a clean wound cut with a sharp object,

e.g. surgical wound during operation.

Contused wound: This occurs through a blunt force. It is charasti
by rupture of the small blood vessels; i.e. capéds haemorrhage and
swelling as well as soft tissue injury.

L acerated wound: The tissue is torn resulting in a rugged appearance
e.g. wound sustained from glass or barbwire.

Punctured wound: This is a small perforation of the skin usually
caused by sharp objects; e.g. bullets, knife si@pping on nails, etc.
Cleaned wound: Cleaned uninfected wound be closed by suturing to
aid healing.

Septic wound: This contains bacteria and pus which may be exdact
from the wound. Some wounds are very small, they tan be
adequately taken care of at home by the familypbuictured wounds
need adequate care and prophylactic immunisatigneteent tetanus.

3.4 Wound Healing

Healing by 1st intention: This occurs in minimal injury or incised
clean wound that can be sutured, small amount miective tissue
filled the wound and it heals up within a week.

Healing by 2nd intention: This occurs in cases of wound involving a
large tissue area which cannot be sutured, it fsylee infected with
pus. Healing is delayed until the pus is cleanddtbe connective
tissues are laid down and when healing is comp|éhede is scar
formation.

Healing by 3rd intention: This occurs when a previously sutured area
breaks down and necessitates re-suturing of theevdlhen healing
occurs by this method, the scar formation is larger
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3.5 Factors I nfluencing Healing
Age: Healing of wounds occurs faster in young peopl@ thld people.

Nutrition: Adequate nutrition has a preventive effect on wohbealing,
high protein diet helps in tissue repair and growthile Vitamin C
helps in the formation of collagen which is neceg$ar wound healing.

Hor monal activity: Certain hormones such as growth, aldosterone,
steroids, and sex hormones tend to depress thadg@abcess.

Blood supply: Deficient blood supply and infection has a negative
effect on healing. Inadequate blood supply caussdeiquate nutrient to
the tissue.

3.6 Wound Suturing

Recent clean cut (wound) will heal faster if thegesl are brought
together so that the cut (wound) stay closed. Suduleep wound when
it is less than 12 hours old and when it is verganl through the
following procedure: Sterilise a suturing needle anclean threadwash
hand properly with clean water set up the requir@mesing aseptic
technique inform the patient of what you want toaean the wound
area with antiseptic solution e.g. methylated sge local anesthetic
lodine to the area to prevent pain make the fisthsin the middle of
the wound and close it tightly make other stitcheslose the whole
open wound dress the wound with dressing and lgale 5-7 days
before removing the stitches.

3.7 Complications

Bacterial infection of wound can impede the heapngcess and lead to
life-threatening complications. Scientists at Sieddf University have
identified a way of using light to rapidly detebetpresence of bacteria.
They are developing a portable kit in which spégidésigned
molecules emit a light signal when bound to baateCiurrent
laboratory-based detection of bacteria can takeshoueven days.

Workup

Individuals who have wounds that are not healirgu&hbe investigated
to find the causes. Many microbiological agents barresponsible for
this. The basic workup includes evaluating the whuts extent and
severity. Cultures are usually obtained both frdma wound site and
blood. X rays are obtained, and a tetanus shot meagdministered if
there is any doubt about prior vaccination.
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Chronic

Non-healing wounds of the diabetic foot are congidene of the most
significant complications of diabetes, represeningajor worldwide
medical, social, and economic burden that gredtgces patient quality
of life. Almost 24 million Americans—one in everg-4-are diabetic
and the disease is causing widespread disabildydeath at an
epidemic pace, according to the Centers for Dis€asgrol and
Prevention. Of those with diabetes, 6.5 million esémated to suffer
with chronic or non-healing wounds. Associated witdequate
circulation, poorly functioning veins, and immobyli non-healing
wounds occur most frequently in the elderly angenple with
diabetes—populations that are sharply rising an#t®n ages and
chronic diseases increase.

Although diabetes can ravage the body in many waps-healing
ulcers on the feet and lower legs are common outwanifestations of
the disease. Also, diabetics often suffer from eetamage in their feet
and legs, allowing small wounds or irritations tevdlop without
awareness. Given the abnormalities of the micradatere and other
side effects of diabetes, these wounds take a tong to heal and
require a specialised treatment approach for propaling.As many as
25% of diabetic patients will eventually developotfoulcers, and
recurrence within five years is 70%. If not aggresly treated, these
wounds can lead to amputations. It is estimatetdbary 30 seconds a
lower limb is amputated somewhere in the world beeaof a diabetic
wound. Amputation often triggers a downward spicdl declining
quality of life, frequently leading to disabilitynd death. In fact, only
about one third of diabetic amputees will live mdoan five years, a
survival rate equivalent to that of many cancersiWaf these lower
extremity amputations can be prevented through rderdisciplinary
approach to treatment involving a variety of adwhdherapies and
techniques, such as debridement, hyperbaric oxyg@etment therapy,
dressing selection, special shoes, and patientaidac When wounds
persist, a specialised approach is required fdirtgea

4.0 CONCLUSION

In this unit, you must have learnt what wound isuyhave also

realisedthat wound is classified into six types ttealing process and
factor affecting healing. You should at this pdoet able to master and
practice on wound.
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5.0 SUMMARY

This unit has focused on critical and common ailimémthe society
which is wound, its definition and components tirere

6.0 TUTOR-MARKED ASSIGNMENT

1. Define the term wound.
2. Give the six classifications of wound.
3. Discuss in detail, wound complications.

7.0 REFERENCESFURTHER READING

‘WHO Disease and Injury Country estimates” (httpwiv.who.int/
healthinfo/global _burden_disease/estimates_cowmtfiydex.ht
ml: World Health Organisation 2009.

Anderson, R.N., “Deaths: Leading Causes for.” NadloVital
Statistics Report, pp. 1- 87.
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1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Diabetic Coma
3.1.1 Diabetic Ketoacidosis
3.1.2 Hypoglycemia(Insulin Shock)
3.1.3 Nonketotic Hyperosmolar Coma
3.1.4 Identifying the Cause/General Treatment
4.0 Conclusion
5.0 Summary
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1.0INTRODUCTION

This unit discusses metabolic emergency diabdtest| igive you the
general overview of diabetes and its managemewilllalso enable you
to understand more about diabetes.

20 OBJECTIVES

At the end of this unit, you should be able to:
e define the term diabetes and diabetic coma
e explain the pathophysiology, clinical presentatma emergency
interventions
e discuss hypoglycaemia and hyperosmolar nonketotitac

3.0 MAIN CONTENT

3.1 Diabetic coma; A diabetic coma is a life-threatening diabetes
complication that causes unconsciousness. If youe hdiabetes,
dangerously high blood sugar (hyperglycemia) orgeaously low
blood sugar(hypoglycaemia) can lead to a diabetmacWhile diabetic
mellitus (DM), commonly referred to as diabetea group of metabolic
diseases in which there are high blood sugar leve¢s a prolonged
period.Diabetic coma is a reversible form of comanid in people with
diabetes mellitus. It is a medical emergency. Thadgerent types of
diabetic coma are identified namely;

(i) Diabetic ketoacidosis advanced enough to rasultnconsciousness
from a combination of severely increased blood sigeael, dehydration
and shock, and exhaustion.

(i) Severe low blood sugar in a diabetic person.
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(iif) Hyperosmolar nonketotic coma in which an exiely high blood
sugar level and dehydration alone are sufficiertatose
unconsciousness.

3.1.1 Diabetic Ketoacidosis (Diabetic Coma)

Diabetic ketoacidosis is a serious complicatiodiabetes mellitus. It
occurs when insulin levels become inadequate tot e metabolic
demands of the body.Pathophysiology: Diabetic katesis develops
as blood glucose levels increase and individudk decome glucose-
depleted. The body begins spilling sugar into thieeu This causes a
significant osmotic diuresis and serious dehydmatevidenced by dry,
warm skin and mucous membranes. As cellular gludegpdetion

continues, ketone and acid production occur. Sulmdty, the blood

becomes acidotic. Deed respiration begin as they btges to

compensate for the metabolic acidosis. If the |l@tmsis is

uncorrected, coma will follow. Clinical presentatioThe onset of
diabetic ketoacidosis is slow, lasting from 12 #ohdurs.

In its early stages, the signs and symptoms incindecased thirst,
excessive hunger, urination, and malaise. Increasettion results
from the osmotic diuresis accompanying glucoselag@l into the

urine.Intensified thirst is caused by the body'®m@pt to replace the
fluids lost by increased urination. Diabetic ketdasis is characterised
by nausea, vomiting, marked dehydration, tarchyeamhd weakness.
The skin is usually warm and dry. Coma is not uncam. The breath
may have a sweet or action-like character duedorttreased ketone in
the blood. Very deep, rapid respiration called kuessl's respirations,
also occur. Kussmaul's respiration represent thdylsoattempt to

compensate for the metabolic acidosis producedhley ketones and
organic acids present in the blood.Diabetic ketb@gis is often

associated with infection or decreased insulin ketalt may be

complicated by several electrolyte imbalances. st significant is

decreased potassium. Decreased potassium (hypehatan lead to
serious dysrhythmias or even death. Ketoacidosisocaur in patients
who fail to take their insulin or who take an ingdate amount over an
extended period. Persons not previously diagnosedliabetic will

occasionally present in ketoacidosis.

Assessment: The approach used with the patiergreugffrom diabetic
ketoacidosis is essentially the same as with argonsctious patient.
You should first complete the primary assessmerdimfay, breathing,
and circulation. You will then undertake the sea@mydassessment. Pay
attention to the presence of Medic-Alert braceéetd/or insulin in the
refrigerator. Also, take a history from bystanderbe fruity odor of
ketones occasionally can be detected on the brdatlavailable,
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complete the rapid test for blood glucose.Emergemiyvention: If you
can estimate the blood glucose level in the fialdhigh blood glucose
can alert you to the classical signs and symptorhsdiabetic
ketoacidosis. In such cases, treatment should stoasidrawing a red
top tube(or the tube specified by local protocag)lood. Following
this, you should administer one to two litres 09 (uercent sodium
chloride. If transport time is lengthy, the medicahtrol physician may
request intravenous or subcutanous administratiaegular insulin. If
the blood glucose level cannot be quickly deterahraraw a red top
tube of blood for analysis and start an IV of ndrisaine. Following
this, administer 50ml of 50 percent dextrose sohutilf the patient is
alcoholic, consider administering 100mg of thiamifidis additional
glucose load will not adversely affect the ketoati patient because it
Is negligible compared to the total quantity preésernhe body.

312 Hypoglycemia (I nsuln Shock)

This occurs when insulin levels are excessive.Hiymagmia is an
urgent medical emergency as a prolonged hypoglycaepisode can
result in serious brain injury.Pathophysiology: ldglycaemia,
sometimes called insulin shock, lies at the otimer & the spectrum
from diabetic ketoacidosis. Hypoglycaemia can odcarpatient
accidentally or intentionally takes too much insuwr eats an inadequate
amount of food after taking insulin. If the patiemuntreated, the insulin
will cause the blood glucose level to drop to ayvew level. This is
atrue medical emergency.If the patient is not é@auickly, he or she,
can sustain serious injury to the brain sincedéenees most of its energy
from glucose metabolism.

Clinical presentation: The clinical signs and syomps of
hypoglycaemia are many and varied. An abnormal ahestatus is the
most important. In the earliest stages of hypogyaa, the patient may
appear restless or impatient or complain of hungerthe blood sugar
falls lower, he or she may display inappropriatgean(even rage) or
display a variety of bizarre behaviours. Sometintlas, patient may be
placed in a police custody for such behaviours @rirtvolved in an
automobile accident.Physical signs may include bapsis and
tarchycardia. If the blood sugar falls to a criligdow level, the patient
may sustain a hypoglycaemic seizure or become as®aln contrast to
diabetic ketoacidosis, hypoglycaemia can develapkfju A change in
mental status can occur without warning. When enting a patient
behaving bizarrely, you should always consider lgjyogtaemia.

Assessment: In suspected cases of hypoglycaentfasmpethe primary

assessment quickly. Inspect the patient for MedertAbracelets. If
possible determine the blood glucose level. Becafithe seriousness
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of the emergency, most of the clinic/hospital woskeeed to have the
capability to perform this task or to rush a bl@aimple to the hospital
along with the patient.

Emergency intervention: If the blood glucose leigehoted to be less
that 60mg/dl, draw a top red tube of blood andtsarlV of normal

saline. Next administer 50-100milliliters of 50 pent dextrose
intravenously. If the patient is unconscious andeato swallow,

complete glucose administration with orange juicepdas, or

commercially available glucose pastes. If the Blglucose cannot be
obtained and if the patient is unconscious, yowkhatart an IV of

normal saline and administer 50-100milliliters 5@rqent dextrose.
Transport to a medical facility is also indicatell. you suspect

alcoholism, administer 100mg of thiamine.

3.1.3 NonketoticHyper osmolar Coma

Nonketotic hyperosmolar coma usually develops msaliously than
DKA because the principal symptom is lethargy pesgmg to
obtundation, rather than vomiting and an obviolisels. Extremely
high blood sugar levels are accompanied by dehpdratiue to
inadequate fluid intake. Coma from NKHC occurs nadt#n in patients
who develop type 2 or steroid diabetes and havenaaired ability to
recognise thirst and drink. It is classically asmg home condition but
can occur in all ages.The diagnosis is usually adiseed when a
chemistry screen performed because of obtundatiemeals an
extremely high blood sugar level (often above 18@@dl (100 mM))
and dehydration. The treatment consists of inswdimd gradual
rehydration with intravenous fluids.

3.1.4 I dentifyingthe Cause/Treatment

Diabetic coma was a more significant diagnostidfam before the late
1970s, when glucose meters and rapid blood chemistralysers
became universally available in hospitals. Inmodesdical practice, it
rarely takes more than a few questions, a quick,l@md a glucose
meter to determine the cause of unconsciousness jpatient with

diabetes. Laboratory confirmation can usually béaioled in half an
hour or less. Other conditions that can cause swoasness in a
person with diabetes are stroke, uremic encephidppalcohol, drug
overdose, head injury, or seizure.Fortunately, mpstodes of diabetic
hypoglycemia, DKA (Diabetic Ketoacidosis), and exte

hyperosmolarity do not reach unconsciousness befdaenily member
or caretaker seeks medical help.
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Summary of causes

Acute infection and gastro-intestinal disorder, tBig indiscretion,
Consumption of high carbohydrates, Lack of insulitherapy,
Undiagnosed diabetic mellitus. Diabetic coma ocdarsincontrolled
diabetic; it develops more slowly than in hypogkmwaa usually over
several days with signs of thirst (polyuria) glyeoa, and weakness.The
glucose in the blood cannot be used by the celisfainis brokendown
to provide energy. The fat is metabolised andbrokewn rapidly
producing ketone bodies in excess of the tissus abllity tometabolise
them. The acids and ketones accumulates in thedplih@ patient’s
urine shows a high concentration of sugar and lestomhe blood sugar
Is elevated, the sodium and chloride blood level law, and there is
dehydration.

Treatment: Generally, treatment depends upon the underlyange:

» Hypoglycaemic diabetic coma: administration of llmemone
glucagon to reverse the effects of insulin, or ghe&given
intravenously.

« Ketoacidotic diabetic coma: intravenous fluids uiins and
administration of potassium and sodium.

« Hyperosmolar diabetic coma: plenty of intravendusis,
insulin, potassium and sodium given as soon aslgess

4.0 CONCLUSION

In this wunit, you have Ilearned what diabetes is atie
componentstherein; you have also studied the alingresentations,
pathophysiology, and their interventions to enalda to also manage
the disease. You should at this point be able tiineleand dsicuss
diabetic coma in details.

5.0 SUMMARY

This unit has focused on the definition of diabetioma as life-
threatening diabetes complications that cause (sTOOUSNESS,
characterised by hyperglacemia, itspathophysiologglinical
presentation, and intervention/management/treativieat should also
be able to ensure effective management ofdiabetes.

6.0 TUTOR-MARKED ASSIGNMENT

1 Define diabetic coma, diabetes mellitus and dtatalifference or
differences.
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2 Discuss in details the clinical presentation atignt with
Hypoglycaemia .

3 Analyse the pathophysiology of a patient withli&iac ketoacidosis .

7.0 REFERENCES/IFURTHER READING

Diabetes Mellitus: WHO, Www.Who.Int/Diabetes/FaEts/.

Tutorial on Diabetes: NLM, USA. Www.NIm.Nih.Gov/Mgdeplus/
Tutorials/Diabetesintroduction/Htm/Index.Htm.

Richard, S,Irwin; James, M, Rippe(2008) : Irwin dRigpe’s Intensive
Care Medicine.Lippincott Williamsand Wilkins.
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1.0INTRODUCTION

Having gone through the course guide, you wouldehagquired a
general overview of what peptic ulcer is. This will further help you
acquire understanding of peptic ulcer asindicatedthe objectives
below.

3.00BJECTIVES

At the end of this unit, you should be able to:
e define the term peptic ulcer
e explain the types of peptic ulcers
e mention the clinical features of peptic ulcer
e state the management of peptic ulcer.

3.0MAIN CONTENT

3.1 Definition of Peptic Ulcer

Peptic Ulcer Disease(PUD), also known as a pepgterwr stomach
ulcer, is a break in the lining of the stomachstfipart of the small
intestine, or occasionally the lower esophagudsih aan be defined as
mucosal erosions equal to or greater than 0.5cm af@a of the
gastrointestinal tract that is usually acidic amasextremely painful. An
ulcer in the stomach is known as a gastric ulcetenthat in the first
part of the intestines is known as a duodenal ultke most common
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symptoms are waking at night with upper abdominaihpor upper
abdominal pain that improves with eating. The psioften described as
a burning or dull ache. Other symptoms include Hoalg, vomiting,
weight loss, or poor appetite. About a third of evlgpeople have no
symptoms. Complications may include bleeding, petfon, and
blockage of the stomach. Bleeding occurs in as na@n/5% of people.

Common causes include the bactetiglicobacter pylori and non-
steroidal anti-inflammatory drugs (NSAIDs). Othess common causes
include tobacco smoking, stress due to serioussin Behcet disease,
Zollinger-Ellison syndrome, Crohn disease and liggrhosis, among
others. Older people are more sensitive to ther udaasing effects of
NSAIDs. The diagnosis is typically suspected duetht® presenting
symptoms with confirmation by either endoscopy anilom swallow.H.
pylori can be diagnosed by testing the blood for aniésmda urea
breath test, testing the stool for signs of thetdyée, or a biopsy of the
stomach. Other conditions that produce similar gpmgs include
stomach cancer, coronary heart disease, and infimm of the
stomach lining or gallbladder.

Diet does not play an important role in either aagior preventing
ulcers. Treatment includes stopping smoking, stoppNSAIDSs,
stopping alcohol, and medications to decrease sfonacid. The
medication used to decrease acid is usually eithgsroton pump
inhibitor (PPI) or an H2 blocker with four weeks wéatment initially
recommended. Ulcers dueklb pylori are treated with a combination of
medications such as amoxicillin, clarithromycindam PPI. Antibiotic
resistance is increasing and thus treatment magln@ys be effective.
Bleeding ulcers may be treated by endoscopy, wipenosurgery
typically only used in cases in which it is not sessful.

Peptic ulcers are present in around 4% of the @diounl. About 10% of
people develop a peptic ulcer at some point irr tifei They resulted in
301,000 deaths in 2013 down from 327,000 deathk9B0. The first
description of a perforated peptic ulcer was inQLB7Princess Henrietta
of England.H. pylori was first discovered in 1981 by Barry Marshall
and Robin Warren

3.1.1 Signsand Symptoms/Clinical Presentations

Signs and symptoms of a peptic ulcer can include one or more
of the following:

o abdominal pain, classically epigastric strongly refated to

mealtimes. In case of duodenal ulcers the pain appabout
three hours after taking a meal,
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« bloating and abdominal fullness;

o waterbrash (rush of saliva after an episode of ngitation to
dilute the acid in esophagus - although this isemassociated
with gastroesophageal reflux disease) nausea, aplous
vomiting;

» loss of appetite and weight loss;

« hematemesis (vomiting of blood); this can occur ttubleeding
directly from a gastric ulcer, or from damage te #sophagus
from severe/continuing vomiting.

o melena (tarry, foul-smelling feces due to preseot®xidized
iron from hemoglobin);

« rarely, an ulcer can lead to a gastric or duodgeaforation,
which leads to acute peritonitis, extreme, stabtpain® and
requires immediate surgery.

A history of heartburn, gastro-esophageal reflusedse (GERD) and
use of certain forms of medication can raise thepsion for peptic

ulcer. Medicines associated with peptic ulcer idelUNSAIDs (non-

steroid anti-inflammatory drugs) that inhibit cyekygenase, and most
glucocorticoids (e.g. dexamethasone and prednisplonpatients over
45 with more than two weeks of the above symptoting, odds for

peptic ulceration are high enough to warrant rapikestigation by

esophagogastroduodenoscopy.

The timing of the symptoms in relation to the medy differentiate
between gastric and duodenal ulcers: A gastric rulgeuld give
epigastric pain during the mealgastric acidproduction is increased as
food enters the stomach. Symptoms of duodenal siewld initially
be relieved by a meal, as the pyloric sphinctesedoto concentrate the
stomach contents, therefore acid is not reaching dwodenum.
Duodenal ulcer pain would manifest mostly 2—3 haafter the meal,
when the stomach begins to release digested foddaai into the
duodenum.Also, the symptoms of peptic ulcers magy waith the
location of the ulcer and the patient's age. Funtloee, typical ulcers
tend to heal and recur and as a result the painaoeyr for few days
and weeks and then wane or disappear. Usuallygrehiland the elderly
do not develop any symptoms unless complications hasen.

Burning or gnawing feeling in the stomach area ingstbetween
30 minutes and three hours commonly accompaniesruldhis pain
can be misinterpreted as hunger, indigestion ortian. Pain is usually
caused by the ulcer but it may be aggravated btibach acid when
it comes into contact with the ulcerated area. p&i@ caused by peptic
ulcers can be felt anywhere from the navel up ¢ostiernum, it may last
from few minutes to several hours and it may bes&owhen the
stomach is empty. Also, sometimes the pain mag #amight and it can

203



PHS 403 ACCIDENT AND EMERGENCY

commonly be temporarily relieved by eating foodat thuffer stomach
acid or by taking anti-acid medication.However, tieulcer disease
symptoms may be different for every sufferer

3.1.2 Complications

Gastrointestinal bleeding is the most common coragibn. Sudden
large bleeding can be life-threatening. It occutgeemw the ulcer erodes
one of the blood vessels, such as the gastroduladitsray Perforation
(a hole in the wall of the gastrointestinal tradjten leads to
catastrophic consequences if left untreated. &nosif the gastro-
intestinal wall by the ulcer leads to spillage tdrsach or intestinal
content into the abdominal cavity. Perforationted &nterior surface of
the stomach leads to acute peritonitis, initiallgemmical and later
bacterial peritonitis. The first sign is often seddintense abdominal
pain; an example is Valentino's syndrome, nameer dlfte silent-film

actor who experienced this pain before his deatbstdPior wall

perforation leads to bleeding due to involvementgatroduodenal
artery that lies posterior to the 1st part of dumohe.

» Perforation and penetration are when the ulcerimoes into
adjacent organs such as the liver and panéi®as.

o Gastric outlet obstruction is the narrowing of pidocanal by
scarring and swelling of gastric antrum and duoderdue to
peptic ulcers. Patient often presents with sevemiting without
bile.

o Cancer is included in the differential diagnositu¢elated by
biopsy), Helicobacter pylori as the etiological factor making it
three[;[g; six times more likely to develop stomaahaer from the
ulcer:

3.1.3 Causes

H. pylori

A major causative factor (60% of gastric and up@75% of duodenal
ulcers) is chronic inflammation due lttelicobacter pylori that colonises
the antralmucosa.The immune system is unable @r ¢he infection,
despite the appearance of antibodies. Thus, theedan can cause a
chronic active gastritis (type B gastritis). Gastrstimulates the
production of gastric acid by parietal cells. th pyloricolonisation
responses to increased gastrin, the increase dncaai contribute to the
erosion of the mucosa and therefore ulcer formation
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NSAIDs

Another major cause is the use of NSAIDs. The gastucosa protects
itself from gastric acid with a layer of mucus, tecretion of which is
stimulated by certain prostaglandins. NSAIDs bldbk function of
cyclooxygenase 1c¢x-1), which is essential for the production of these
prostaglandins. COX-2 selective anti-inflammatoiigsch as celecoxib
or the since withdrawn rofecoxib) preferentiallyniioit cox-2, which is
less essential in the gastric mucosa, and roughlyehthe risk of
NSAID-related gastric ulceration.

Stress

Stress due to serious health problems such as teqs&ing treatment
in an intensive care unit is well described as aseaof peptic ulcers,
which are termed stress ulcers. While chronic Bfeess was once
believed to be the main cause of ulcers this isonger the case. It is,
however, still occasionally believed to play a rolhis may be by
increasing the risk in those with other causes sasld. pylori or
NSAID use.

Diet

Dietary factors such as spice consumption were tgsized to cause
ulcers until late in the 20th century, but have roesbhown to be of
relatively minor importance. Caffeine and coffedsoa commonly
thought to cause or exacerbate ulcers, appear tee Hétle
effect.Similarly, while studies have found that addol consumption
increases risk when associated withpylori infection, it does not seem
to independently increase risk. Even when coupleth . pylori
infection, the increase is modest in comparisornth® primary risk
factor.

Others

Although some studies have found correlations betwemoking and
ulcer formation,others have been more specificXplaing the risks

involved and have found that smoking by itself nm¢ be much of a
risk factor unless associated witH. pylori infection.Gastrinomas
(Zollinger Ellison syndrome), rare gastrin-secrgtimmors, also cause
multiple and difficult-to-heal ulcers.

3.1.4 Diagnosis

The diagnosis is mainly established based on tharackeristic
symptoms. Stomach pain is usually the first sigifah peptic ulcer. In
some cases, doctors may treat ulcers without dsggothem with
specific tests and observe whether the symptonsdveeghus indicating
that their primary diagnosis was accurate.
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Confirmation of the diagnosis is made with the hefptests such as
endoscopies or barium contrast x-rays. The testsypically ordered if

the symptoms do not resolve after a few weeks e#dtitnent, or when

they first appear in a person who is over age 4%wbo has other

symptoms such as weight loss, because stomach rcanoe cause

similar symptoms. Also, when severe ulcers resgsitinent, particularly

if a person has several ulcers or the ulcers avmusual places, a doctor
may suspect an underlying condition that causes dfoenach to

overproduce acid.

An EsophagoGastroDuodenoscopy (EGD), a form of scmoy, also
known as a gastroscopy, is carried out on patientshom a peptic
ulcer is suspected. By direct visual identificatidhe location and
severity of an ulcer can be described. Moreovenpifulcer is present,
EGD can often provide an alternative diagnosis.Gfnte reasons that
blood tests are not reliable for accurate peptoemutiagnosis on their
own is their inability to differentiate between pasxposure to the
bacteria and current infection. Additionally, asklnegative result is
possible with a blood test if the patient has rédgdreen taking certain
drugs, such as antibiotics or proton pump inhilgitor

The diagnosis ofielicobacter pylori can be made by:

Urea breath test (noninvasive and does not re@@®@B);Direct culture
from an EGD biopsy specimen; this is difficult t@,dand can be
expensive. Most labs are not set up to perfeitnpylori cultures;Direct
detection of urease activity in a biopsy specimgn rbpid urease
test;Measurement of antibody levels in blood (doasrequire EGD) It
is still somewhat controversial whether a posiamtibody without EGD
IS enough to warrant eradication therapy;Stoolgantitest;Histological
examination and staining of an EGD biopsy.

The breath test uses radioactive carbon to detepyldri. To perform
this exam the patient will be asked to drink adss liquid which
contains the carbon as part of the substance figabacteria breaks
down. After an hour, the patient will be asked kvwbinto a bag that is
sealed. If the patient is infected with H. pyldahe breath sample will
contain radioactive carbon dioxide. This test pldegi the advantage of
being able to monitor the response to treatmernt tes&ill the bacteria.
The possibility of other causes of ulcers, notafiglignancy (gastric
cancer) needs to be kept in mind. This is espgdialke in ulcers of the
greater (large) curvature of the stomach; most are also a consequence of
chronicH. pylori infection.

If a peptic ulcer perforates, air will leak fromethinside of the

gastrointestinal tract (which always contains s@mgto the peritoneal
cavity (which normally never contains air). Thisadis to "free gas”

206



PHS 403 MODULE 6

within the peritoneal cavity. If the patient staretsct, as when having a
chest X-ray, the gas will float to a position unuEath the diaphragm.
Therefore, gas in the peritoneal cavity, shown mrem@ct chest X-ray or
supine lateral abdominal X-ray, is an omen of patkd peptic ulcer

disease

3.1.5 Classification

1. Esophagus
2. Stomach
3.Ulcers
4.Duodenum
5.Mucosa
6.Submucosa
7.Muscle

By area

o Duodenum (called duodenal ulcer)

« Esophagus (called esophageal ulcer)

» Stomach (called gastric ulcer)

o Meckel's diverticulum (called Meckel's diverticulumicer; is
very tender with palpation)

Type I: Ulcer along the body of the stomach, nafttn along the lesser
curve at incisuraangularis along the locus minesstantiae. Not
associated with acid hypersecretion.

o Type II: Ulcer in the body in combination with duewl ulcers.
Associated with acid oversecretion.

o Type lll: In the pyloric channel within 3 cm of @yls.
Associated with acid oversecretion.

« Type IV: Proximal gastroesophageal ulcer

o Type V: Can occur throughout the stomach. Assodiath
chronic use of NSAIDs(such as ibuprofen

M acr oscopic appear ance

Gastric ulcers are most often localized on theelessirvature of the
stomach. The ulcer is a round to oval parietal def#hole”), 2 to 4 cm

diameter, with a smooth base and perpendiculardbsrd hese borders
are not elevated or irregular in the acute formeftic ulcer, regular but
with elevated borders and inflammatory surroundingthe chronic

form. In the ulcerative form of gastric cancer tharders are irregular.
Surrounding mucosa may present radial folds, asngerjuence of the
parietal scarring.
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Microscopic appear ance

A gastric peptic ulcer is a mucosal defect whichngtmtes the
muscularis mucosae and lamina propria, producedaby-pepsin

aggression. Ulcer margins are perpendicular andsepte chronic

gastritis. During the active phase, the base otitber shows four zones:
inflammatory exudate, fibrinoid necrosis, granwattissue and fibrous
tissue. The fibrous base of the ulcer may contassels with thickened
wall or with thrombosis.

Differential diagnosis

o Gastritis

« Stomach cancer

» Gastroesophageal reflux disease

« Pancreatitis

« Hepatic congestion

o Cholecystitis

« Biliary colic

« Inferior myocardial infarction

« Referred pain (pleurisy, pericarditis)

e Superior mesenteric artery syndrome.

3.1.6 Management/Treatment

Younger patients with ulcer-like symptoms are ofterated with
antacids or H2 antagonists before endoscopy isrtaié.People who
are taking nonsteroidal anti-inflammatories (NSAIDmay also be
prescribed a prostaglandinanalogue (misoprostol)oider to help
prevent peptic ulcers.Acid reducing medication Rdme and

famotidine, which are both H2 antagonists, providéef of peptic

ulcers, heartburn, and indigestion. They decrelaseaimount of acid in
the stomach helping with healing of ulcers. Inahsence of. pylori, 4

weeks of a PPIs are also often used.

H. pylori

When H. pylori infection is present, the most effective treatraesre
combinations of two antibiotics (e.g. clarithromyci amoxicillin,
tetracycline, metronidazole) and a proton pump bnbi (PPI),
sometimes together with a bismuth compound. In doaied,
treatment-resistant cases, three antibiotics (eagnoxicillin +
clarithromycin + metronidazole) may be used togethgh a PPl and
sometimes with bismuth compound. An effective finsé therapy for
uncomplicated cases would be amoxicilin + metranme +
pantoprazole (a PPI).
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Treatment ofH. pylori usually leads to clearing of infection, relief of
symptoms and eventual healing of ulcers. Recurr@faafection can
occur and retreatment may be required, if necessutir other
antibiotics. Since the widespread use of PPI'shel®90s, surgical
procedures (like "highly selective vagotomy") farcomplicated peptic
ulcers became obsolete.

Surgery

Perforated peptic ulcer is a surgical emergency r@uglires surgical
repair of the perforation. Most bleeding ulcers uieg endoscopy
urgently to stop bleeding with cautery, injection clipping.

4.0CONCLUSION

In this unit, you have learned that peptic ulceals known as stomach
ulcer and is a break in the lining of the stomafotst part of small
intestine, or occasionally the lower esophagusait also be described
as mucosal erosions equal to or greater than Odican area of the
gastrointestinal tract, you have also gone throdlgh signs and
symptoms, complications, management/treatmentesaus

You can explain the whole episode in your own words

5.0SUMMARY

This unit has focused on the definition of peptaey, its complications
and diagnosis and management.

6.0TUTOR-MARKED ASSIGNMENT

1. Define the term peptic ulcer.

2a. State the clinical features of peptic ulcer.

b. Enumerate complications of peptic ulcer.

3. Outline and discuss different classificationgeptic ulcer.

7.0REFERENCES/FURTHER READING

“Ulcer, Diagnosis and Treatment” — CDC Bacterialyddtic Diseases
http://www.cdc.gov/ulcer/history.htn

“Atlas of Pathology” (http://www.pathologyatlasscbfonic_peptic
ulcer.php)“GastricUIcettittp://rad.usuhs.edu/medpix/parent.php3?mode

=ptfinder&
srchstr=gastric%?20ulcerhtop).

Definition AndFacts For Peptic Ulcer Disease
(2015).http//www.niddk.nih.gov.
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Cullen,D.J, Hawkey,G.M &Greenwood,D.C. (1997).Peftlcer
Bleeding in the Elderly, Relative Roles of Helicotsa Pylori
and Non-Steroidal Anti-Inflammatory Drugs. Gut 411(4
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1.0INTRODUCTION

Peritonitis is the inflammation of the linings bkt peritoneum
This unit will give you the general overview of tbendition known as
peritonitis .

2.0 OBJECTIVES

At the end of this unit, you should be able to:
e define the term peritonitis
e explain the clinical manifestations and complicasi@f
peritonitis
e state the causes of peritonitis and discuss thegeament of
peritonitis.

3.0MAIN CONTENT

3.1 Peritonitis

Is an inflammation of the peritoneum, the serio@snrane which lines
part of the abdominal cavity and viscera. Peritemriay be localised or
generalised, and may result from infection (oftere do rupture of a
hollow abdominal organ as may occur in abdomirerna or inflamed
appendix) or from a non-infectious process.The ai®tois lined with a
membrane called the peritoneum. Most organs aratddcwithin the
peritoneum; some however, are located behind itaardreferred to as
being retroperitoneal. These include the kidneysrtigns of the
duodenum, and portions of the pancreas. In cedmease states, the
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peritoneum can become inflamed- a condition knownparitonitis.
These medical conditions is characterised by gésedaabdominal
pains and rebound tenderness (Blumberg Sign).

3.1.1 Clinical manifestations/features

Abdominal pain and tender ness

The main manifestations of peritonitis are acutelcahinal pain,
abdominal tenderness and abdominal guarding, whiehexacerbated
by moving the peritoneum, e.g., coughing (forcedgtomay be used as
a test), flexing one's hips, or eliciting the Bluen sign (rebound
tenderness, meaning that pressing a hand on themaodelicits less
pain than releasing the hand abruptly, which wgijr@vate the pain, as
the peritoneum snaps back into place). The presehtteese signs in a
patient is sometimes referred to as peritonism. [dbalisation of these
manifestations depends on whether peritonitis isallsed (e.g.,
appendicitis or diverticulitis before perforatiorgr generalised to the
whole abdomen. In either case, pain typically sta$ a generalised
abdominal pain (with involvement of poorly locafigi innervation of
the visceral peritoneal layer), and may becomelikex later (with the
involvement of the somatically innervated pariepearitoneal layer).
Peritonitis is an example of an acute abdomen.

3.1.2 Complications

Sequestration of fluid and electrolytes, as revklg decrease venous
pressure may cause electrolyte disturbance, as asllsignificant
hypovolemia, possibly leading to shock and acutealrdailure. A
peritoneal abscess may form e.g. above or belowwde or inthe lesser
sac. Sepsis may develop so blood cultures shoutbtzened. The fluid
may push on the diaphragm causing splinting angesyuent breathing
difficulties.

3.1.3 Diagnosis

A diagnosis of peritonitis is based primarily on e thclinical
manifestations described above. If peritonitistisrgyly suspected, then
surgery is performed without further delay for athavestigations.
Leukocytosis, hypokalemia, hypernatremia, and atsdomay be
present, but they are not specific findings. AbdaahiX-rays may reveal
dilated, edematous intestines, although such X-aagsmainly useful to
look for pneumoperitoneum, an indicator of gastestinal perforation.
The role of whole-abdomen ultrasound examinationnder study and
is likely to expand in the future. Computed tomquma (CT or CAT
scanning) may be useful in differentiating causkealamlominal pain. If
reasonable doubt still persists, an exploratoryitquezal lavage or
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laparoscopy may be performed. In patients withtascia diagnosis of
peritonitis is made via paracentesis (abdomina): tdfiore than 250
polymorphonucleate cells p@t is considered diagnostic. In addition,
Gram stain is almost always negative, whereas reuttfi the peritoneal
fluid can determine the microorganism responsillé determine their
sensitivity to antimicrobial agents.

3.1.4Causes of Peritonitis

I nfected peritonitis

Perforation of part of the gastrointestinal tractie most common cause
of peritonitis, e.g. oesophagus, peptic ulcer, rgastarcinoma.
Disruption of the peritoneum: Even in the absentpefforation of a
hollow viscus, may also cause infection by lettmgrroorganisms into
the peritoneal cavity, e.g. trauma, surgical wourghntinuous
ambulatory peritoneal dialysis, intra-peritoneaémiotherapy, candida,
etc. Intra-peritoneal dialysis predisposes to peaal infection,
Spontaneous bacterial peritonitis: Is a peculiamfof peritonitis
occurring in the absence of an obvious force otamimation in

patients with ascetics. Systemic infections (sushtuerculosis) may
rarely have a peritoneal localisation.

Non-infected peritonitis

Leakage of sterile body fluids into the peritonesoth as blood(e.g.
endometriosis, blunt abdominal trauma), gastricguie.g. peptic ulcer,
gastric carcinoma), bile (e.g. liver biopsy), urirgpelvic trauma),
menstrum (salpingitis), pancreatic juice (pancteati or even the
contents of a ruptured dermoid cyst.

Sterile abdominal surgery: Normally causes localised or minimal
generalised peritonitis, which may leave behindraign body reaction
and/or fibrotic adhesion. Obviously,

peritonitis may also be caused by the rare, unfaites case of a sterile
foreign body inadvertently left in the abdomen aftergery (e.g. gauge,
sponge). Much rare non-infectious causes may ieclddmilial
Mediterranean fever, porphyria and systemic lupus

erythematosus.

3.1.5 Management/Treatment of Peritonitis

General supportive measures such as vigorous @noasrehydration
and correction of electrolyte disturbances.Antiic®are usually
administered intravenously, but they may also lhesed directly into
the peritoneum. The empiric choice of broad-spectantibiotics often
consist of multiple drugs, and should be targetgdrest the most likely
agents, depending on the cause of peritonitisgbege); once one or
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more agents are actually isolated, therapy witairse be targeted on
them.

« Gram positive and gram negative organisms mustdwered.
Out of the cephalosporins, cefoxitin and cefotetan be used to
cover gram positive bacteria, gram negative baxteand
anaerobic bacteria. Beta-lactams with beta lactamalsibitors
can also be used, examples include ampicillin/si¢ra,

« piperacillin/tazobactam, and ticarcillin/clavula@itarbapenems
are also an option when treating primary periterdts all of the
carbapenems cover gram positives, gram negativesl a
anaerobes except for ertapenem. The only fluoradpme that
can be wused is moxifloxacin because this is they onl
fluoroquinolone that covers anaerobes. Finallyedigline is a
tetracycline that can be used due to its covergeaon positives
and gram negatives. Empiric therapy will often regumultiple
drugs from different classes.

« Surgery (laparotomy) is needed to perform a fupllesation and
lavage of the peritoneum, as well as to correct @ngss
anatomical damage that may have caused peritbnifise
exception is spontaneous bacterial peritonitis,civhdloes not
always benefit from surgery and may be treated waittibiotics
in the first instance..

4.0 CONCLUSION

In this unit, you have learned what peritonitis igs clinical
manifestations;complications and management. Yourzav read and
understand the discussion and answer correctlgubstions.

5.0 SUMMARY

This unit has focused on the description of petii®as inflammation of

the peritoneum with its clinical presentations gaiesis and

complication. You should be able to describe paiit®in your words.

6.0 TUTOR-MARKED ASSIGNMENT

1. Define the term peritonitis and discuss in detdie causes of
peritonitis .

2a. Describe in your own words the clinical martd@sns of peritonitis.

b. Briefly discuss the complications of peritonitis

7.0 REFERENCES/IFURTHER READING

“Biology Online’s Definition of Peritonism” httpwww.biology
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online.org/dictionary/peritonism). http://www.big@g_online.

org/dictionary/peritonism. Retrieved 2008-08-14.

“Peritonitis Emergencies: Merkak Manual Home Ediitio
(http://lwww.merck.com/mmhe/S6C09/88/ch132g.html).

“Peritonitis” (http://www.healthsquare.com/mc/fgn@zEB.htm) at

Health Square.com.
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